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FOREWORD
The International Congress of Pediatric Pulmonology (CIPP), the only

a wider audience. These presentations cover areas of concern such

global meeting entirely devoted to pediatric respiratory medicine, in its

as poorly controlled asthma, respiratory infections (including the

20th edition, is virtual this year, because of the COVID‐19 pandemic.

COVID‐19) and their complications, neonatal lung diseases and their

CIPP has acquired a reputable status as the forum for new in-

outcomes, cystic fibrosis, sleep‐disordered breathing, critical care,

formation, treatment guidelines, interactions, and exchange of ideas

rare lung diseases, and new treatment options. As a collection, they

between leading specialists and practitioners in Pediatric Pulmonology

reflect the current developments in the field and the global per-

from both developed and developing countries.

spective of the Congress.

Through a continuing partnership with Pediatric Pulmonology, the
only International Journal devoted to pediatric lung diseases, the

Amir Kugelman MD

abstracts of papers that will be presented in the 20th CIPP will reach

President, CIPP XX, 2021

Pediatric Pulmonology. 2021;56:S5.
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KEYNOTE LECTURE
Novel Respiratory Infections: From SARS to MERS and now
COVID-19 - What next?
Gary W. K. Wong
Department of Pediatrics, Chinese University of Hong Kong, Hong Kong, SAR China
Correspondence
Gary W. K. Wong, Department of Pediatrics, Chinese University of Hong Kong, Hong Kong, SAR China.
Email: wingkinwong@cuhk.edu.hk

The disease of SARS—severe acute respiratory disease syndrome—

development has been unprecedented. These vaccines include the

due to a previously unknown coronavirus took the world by surprise

conventional inactivated vaccine candidates as well as using new

in late 2002 and early 2003.1 It was a very severe disease resulting in

technology such as adenovirus‐vector and messenger RNA vaccines.

20% of adult patients developing respiratory failure and a mortality

Hopefully, a rapid rollout of vaccination may lead to herd immunity

rate of 10%. It was highly contagious and patients were infective

helping to put an end to the pandemic. Respirologists must be vigi-

when they became symptomatic. It took 4 months from the first case

lant for these emerging infections as they are frequently the first

before the agent was identified. The disease spread to many coun-

groups of doctors facing these unknown infections. No doubt that

tries due to effective modern and efficient transportation. The was

the question is not whether another pandemic will come, but the

no effective treatment but the epidemic stopped as a result of ef-

question is when it will come.

fective public health measures of early diagnosis and early isolation
of infected individuals. After 6 months, a total of 8000 people
worldwide were infected. However, the disease was rather mild in
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children while adolescents may have the more severe disease as in
adults.2,3 Identification of the animal host also helps to prevent recurrence of the disease. Middle East respiratory distress syndrome
emerged in 2012 in the Middle East. This was confirmed to be due to
another coronavirus and the intermediate host was the camel. It
resulted in very severe disease with mortality of up to 40%.4 The
disease is very much confined to the Middle East but an outbreak has
occurred in Korea when the disease was brought back to the country
by an infected traveler. Sporadic cases continue to occur and clinical
trials of various antivirals are underway.5 In late 2019, another
coronavirus named SAR‐CoV2 emerged out of central China, in the
city of Wuhan, Hubei province.6 Within 4 weeks into the outbreak,
more than 40,000 people had been infected and visitors and travelers brought the diseases to more than 24 countries.7 Mortality
has been reported to be between 2% and 14%.8 Data from children
suggest that the disease is mild when compared with the disease in
adults. Only a very small percentage of children may develop a
Kawasaki‐like multisystem‐inflammatory syndrome.9 Milder undiagnosed cases in children and young adults may spread the disease
to others making it more difficult to eradicate and the disease may
become endemic just like the 2009 H1N1 flu. The speed of vaccine
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PLENARY SESSIONS
1 | Longitudinal Studies of Obesity,
I n s u l i n , a n d A s t hm a : Wh a t Is t h e L i n k ?

Respiratory Study cohort to show that TCRS children with increased
peak flow variability at age 11 were significantly more likely to
subsequently become overweight or obese by age 32 years, and this

Fernando D. Martinez, M.D.

association was not explained by body mass index at age 1113. Taken

Asthma and Airway Disease Research Center

as a whole, these data support the hypothesis that the association

University of Arizona, Tucson, USA

between obesity and asthma is the result of shared genetic and

E‐mail <fdmartin@email.arizona.edu>

environmental risk factors between these two conditions, which
dynamically interact at critical times during development.

Asthma and obesity are among the most important chronic
public health challenges of the 21st century. Longitudinal studies
have shown that both asthma and obesity often have their origins in
childhood, and there is now convincing evidence indicating that these
two conditions run together in most populations in which they have
been studied. What determines the association, however, has not
been fully elucidated. It is quite likely that the relation is bidirectional, because patients with asthma are also more likely to become
obese1. Use of systemic corticosteroids and reduced physical activity
levels in patients with asthma may play a role in increasing susceptibility to obesity in patients with asthma2. On the other hand,
obesity may predispose for asthma by altering lung mechanics3, increasing type 2 inflammation4, and inducing resistance to corticosteroids5 and beta‐agonists6. Mechanisms that are common to both
asthma and obesity may also be very important in determining the
association between these two conditions7. Insulin resistance is
strongly associated with obesity8, and systemic inflammation generated by adipose tissue may trigger insulin resistance9. Data from
the Avon Longitudinal Study of Parents and Children (ALSPAC) has
suggested that greater weight gain in the first three years of life is
related to higher body mass index (BMI) and fasting insulin levels at
age 810. Genetic studies have also raised the possibility that
carbohydrate‐generated insulin secretion may have a causal role in
obesity11, suggesting that obesity and insulin resistance may potentiate each other along development.
This ongoing interaction between obesity and insulin resistance
may play a role in the development of asthma. Data from the National Health and Nutrition Examination Survey showed an interaction between obesity and insulin resistance in determining the risk
for asthma, with persons with insulin resistance showing the highest
prevalence of asthma among obese participants12. To explain these
results, we proposed a “metabolic” pathway to asthma, in which
excessive growth in utero and early life begets or reflects metabolic
derangements, which are in turn associated with obesity, altered
lung growth and bronchial hyperresponsiveness (BHR)7. In support
of this contention, we used data from the Tucson Children's

Pediatric Pulmonology. 2021;56:S7–S21.
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2 | U s e o f O x i m et r y t o De t e r m i n e N e e d
f o r A d e n o to n s i l l e c t o m y .

cluster of desaturations as five or more drops of SpO 2 (≥4%) within
10‐30 min.4,8 Clusters of desaturations accompany obstructive
apneas and hypopneas during REM and N2 sleep. Moreover, they

1

2

Francois Abel MD , Athanasios Kaditis MD

have considered a nocturnal oximetry recording as positive or

1

diagnostic for OSAS if it includes at least three clusters of de-

Department of Respiratory Medicine, Great Ormond Street Hospital,

London, UK

saturation events, and at least three SpO2 drops to less

2

than 90%.4

Division of Pediatric Pulmonology, Sleep Disorders Laboratory, First

Department of Pediatrics, University of Athens School of Medicine and

Nixon et al. introduced the McGill oximetry score to describe
severity of intermittent nocturnal hypoxemia.8

Aghia Sophia Children's Hospital, Athens, Greece
E‐mail <Francois.Abel@gosh.nhs.uk>

• Oximetry score of 1 (normal or inconclusive oximetry): base-

Financial disclosures

line SpO 2 >95% with fewer than three clusters of desaturation

None of the authors has any financial relationships relevant to this

events; some subjects with score 1 have OSAS.4,8
• Oximetry score of 2 (mildly abnormal oximetry): at least three

article to disclose.

clusters of desaturation events and three or more SpO2 drops

Conflicts of interest

to less than 90% but not less than 85%.

None of the authors has any conflicts of interest to disclose.

• Oximetry score of 3 (moderately abnormal oximetry): at least
three clusters of desaturation events and more than three

Obstructive sleep‐disordered breathing (SDB) is characterized by

SpO 2 drops to less than 85% but not less than 80%.

snoring and increased respiratory effort during sleep. Adenotonsillar

• Oximetry score of 4 (severely abnormal oximetry): at least three

hypertrophy, obesity, craniofacial abnormalities and neuromuscular dis-

clusters of desaturation events and more than three SpO2 drops

orders are the most common abnormalities predisposing to obstructive

to less than 80%.

SDB.1 Obstructive sleep apnea syndrome (OSAS) is the most severe form
of SDB and it is diagnosed when recurrent events of partial or complete

The frequency of positive McGill oximetry score in otherwise

upper airway obstruction (hypopneas, obstructive or mixed apneas), hy-

healthy children referred for suspected OSAS ranged from 21.6%

poxemia, hypercapnia and sleep arousals are demonstrated.

to 26.6% in various studies. 4,8 The positive predictive value of a

OSAS is diagnosed when the frequency of apneas and hypopneas in

McGill oximetry score >1 exceeds 90%. 9 The McGill oximetry

polysomnography i.e. the apnea‐hypopnea index (AHI) is equal to or

score has been also used in children with Down syndrome, and

greater than 1 episode/h. OSAS is considered mild when AHI is 1‐5

had similar sensitivity and specificity for diagnosing OSAS when

episodes/h and moderate‐to‐severe when AHI >5 episodes/h. Treatment

compared to those found in typically developing children.

interventions are more beneficial when offered to patients with

Brouillette et al. have suggested that children with symptoms of

moderate‐to‐severe OSAS than to children with mild OSAS (AHI 1‐5

OSAS and a McGill oximetry score >1 can be referred for ade-

episodes/h).2 Overnight, in‐laboratory, polysomnography is the gold

notonsillectomy without polysomnography. A McGill oximetry

standard tool for the diagnosis of OSAS in children.3 Polysomnography

score of 4 (severe nocturnal hypoxemia) is accompanied by

includes a series of channels: video recording; electroencephalogram;

20‐24% risk of re‐intubation, unplanned ICU admission or in-

electrooculogram; submental and leg electromyogram; oronasal airflow;

terventions to prevent airway compromise in the post‐

abdominal and chest wall movements; pulse oximetry; and end‐tidal or

adenotonsillectomy period.8

transcutaneous partial pressure of carbon dioxide. However, it is expensive and not widely available. Nocturnal oximetry has been used as an

Sp O 2 a b n o rm a l i t i e s in O S A S : o x y g e n d e s a t u r a t i o n

abbreviated and low‐cost testing modality for the diagnosis of OSAS in

(≥3%) i ndex (ODI3)

children.4

In a randomized controlled study by Papadakis et al. that included
otherwise healthy children with tonsillar hypertrophy and OSAS

R ef eren ce v alu es for no cturnal o xime try p aramete rs
th

The 2.5 percentile for the baseline SpO2 in healthy children is 95% and

symptoms, for every three children with elevated ODI3 (≥3.5
episodes/h) who underwent adenotonsillectomy, persistently

the median value 97%.5‐6 The 90th percentile for the frequency of desa-

abnormal desaturation index (OSI3 ≥2 episodes/h) was pre-

turation events or oxygen desaturation (≥3%) index (ODI3) is 2.2 episodes/h

vented in one child at follow‐up. 10 Thus, an elevated ODI3 in

for the second year of life, up to 1.2 episodes/h for 2‐10 years of age, and

children with snoring and tonsillar hypertrophy is responsive to

7

th

up to 0.5 episodes/h for 11‐18 years of age. The 95 percentile for the

treatment with adenotonsillectomy.

number of SpO2 drops below 90% is equal to 1.6
Co ncl usion
S p O 2 abn ormalitie s in O SAS: Mc Gil l oxi m etry score

Polysomnography is the gold standard tool for the diagnosis of

Obstructive apneas and hypopneas in children with OSAS occur

obstructive sleep apnea syndrome (OSAS) in children with snoring,

mostly during REM and N2 sleep. Brouillette et al. have defined a

but it is not widely available. Nocturnal oximetry has been

|
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proposed as an alternative diagnostic modality. The presence of at

3 |
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No v e l T h e r a p i e s i n C F .

least three clusters of desaturation (≥3%) events, and at least
three SpO2 drops below 90% in a nocturnal oximetry recording is
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consistent with moderate‐to‐severe OSAS (apnea‐hypopnea index
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>5 episodes/h). Moreover, for every three children with elevated
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ODI3 (≥3.5 episodes/h) who undergo adenotonsillectomy, persis-
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tently abnormal desaturation index (ODI3 ≥2 episodes/h) is pre-
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vented in one child at follow‐up. Thus, nocturnal oximetry can be
used to facilitate treatment decisions in children with adeno-

When the CFTR gene was cloned almost 30 years ago, at least 7

tonsillar hypertrophy and snoring when polysomnography is not

CFTR mutations were expected according to the haplotypes [1]. The

available.

first identified mutation was the F508del. It was further shown that
homozygous patients to this mutation had a different phenotype

K ey wo rd s

compared to heterozygotes or those who did not carry this mutation

adenotonsillectomy; hypoxemia; obstructive sleep apnea syndrome;

[1–3]. Then, mutations with a milder and atypical phenotype were

oximetry

reported [4]. Over 2000 CFTR sequence variants were reported to
the CFTR1 mutation database (http://www.genet.sickkids.on.ca/),
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and nearly 300 are known to cause the CF disease (https://www.
cftr2.org/). The current cystic fibrosis (CF) drug development landscape has expanded to include therapies that enhance CFTR protein
function by either restoring wild‐type CFTR expression or increasing
(modulating) the function of mutant CFTR proteins in cells. Grouping
CFTR mutations into classes according to the molecular mechanism
by which the mutation disrupts normal protein synthesis or function
is useful, especially in view of developing CFTR repair therapies [5].
CFTR mutations are generally divided into five classes: Class I mutations are nonsense mutations resulting in incomplete mRNA
transcripts and protein production. For this class of mutations, molecules causing ‘read‐through’ agents allow ribosomes to continue
translation through the premature stop codon to produce a full‐length
CFTR protein, resulting in increased normal CFTR copies. Class II
mutations cause defective processing, leading to production of a protein that fails to reach the cell surface. For this class of mutations,
‘correctors’ facilitate CFTR processing and increase the quantity of
mutated CFTR at the cell membrane. Class III are gating mutations in
which altered protein at the membrane surface has reduced ability to
support anion transit. Ivacaftor is a novel CFTR potentiator that in-
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production and/or function of CFTR channels, depending on the

of the CFTR protein. In Class IV, CFTR reaches the cell surface, but
with reduced function. Class V is characterized by a reduced amount of
VII by being pharmacologically “unrescuable”.
Until recently, the only therapy for patients with CF was limited
defect, a new area has arrived. Modulator therapies, drugs that affect
the molecular defect directly, were shown to effectively increase the
underlying mutation. Ivacaftor, the first approved modulator drug,
potentiates CFTR present on the apical cell membrane. Lumacaftor
and subsequently tezacaftor are correctors that improve processing
of CFTR mis‐folding during cellular production. The combination of
each corrector with the potentiator was shown to effectively improve pulmonary function and quality of life and reduce respiratory
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exacerbations in adult patients with CF. Recent studies showed the

Children account for a minority of hospitalized cases of SARS‐CoV‐2

safety and efficacy of these drugs in the pediatric age group as well.

infection and account for around 1‐2% of reported cases of SARS‐CoV‐2

Ivacaftor may increase the function of Class IV and V mutant CFTR

infection worldwide1. In population‐based screening with RT‐PCR, in-

proteins residing at the plasma membrane. Thus, CFTR repair therapies

cidence is lowest in children under 10 years of age2. Accordingly, SARS‐

that are mutation class‐specific can be positioned as an advanced type of

CoV‐2 seroprevalence increases with age. A pooled seroprevalence of

personalized treatment, geared towards correcting the basic molecular

2.28% (CI 1.1‐3.56) in children up to 19 years of age was observed in 23

defect in a specific individual with CF.

countries worldwide, compared to an all‐age seroprevalence of 3.38% (CI

The new triple treatment (Trikafta®), recently approved by the FDA,

3.05‐3.72)3. The majority with acute infection are asymptomatic or have

consists of Symdeko® and the amplifier Elexacaftor. The results of phase

mild disease. Gastrointestinal symptoms are the most frequently re-

III trials in patients homozygous and compound heterozygous for the

ported symptoms after fever and cough. Case series of children with

F508del mutations, are promising and show improvement in all the

confirmed SARS‐CoV‐2 infection from around the world report gastro-

studied parameters.

intestinal symptoms in 10‐33% cases. In a European cohort, there existed

However, in each class, there is wide variability in the molecular

a group of children with gastrointestinal and without respiratory symp-

mechanism by which the mutation disrupts CFTR function, suggesting

toms (7%)4. Gastrointestinal symptoms are reported in 80‐100% of pa-

association with several classes. The implication of this is that several

tients with PIMS‐TS/MIS‐C5,6. Ninety percent of children treated for

modifiers and potentiators will be required to treat each patient, paving

PIMS‐TS in pediatric intensive care units in the UK had at least one

the way for a highly patient‐specific, precision therapy approach.

abdominal symptom7. Similarly, in a UK cohort, patients with intra‐

The current CFTR modifiers, although showing benefit to pa-

abdominal lymphadenopathy, inflammatory fat throughout the mesen-

tients with CF, are far from curing CF. Chronic infection and ex-

tery and thickening of the terminal ileum were managed with im-

cessive neutrophilic inflammation persist, which cause progression

munomodulation, and did not require surgical intervention8.

of lung damage. Currently no efficient anti‐inflammatory drug is
available.

Neurological symptoms are reported in up to 43% children with
SARS‐CoV‐2 infection. In the UK, a cluster of patients with confusion and
seizures were identified4. Splenium signal changes on MRI brain, an ex-
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changes on nerve conduction studies and electromyography are
described9.
Severe disease and mortality are reported in children with associated co‐morbidities such as complex neurodisability4. Conversely, children with pediatric multisystem inflammatory syndrome7 temporally
related to SARS‐CoV‐2 infection have a more severe disease phenotype
despite fewer co‐morbidities. Across the UK, children with PIMS‐TS were
five times more likely to be admitted to critical care than children with
acute SARS‐CoV‐2, of these the majority (78%) had no comorbidities. In
the US, 80% of hospitalized children with the similarly described multisystem inflammatory syndrome in children (MIS‐C) required admission to
critical care, the mortality rate was 1.9‐2%, compared to 1.4% for children with severe COVID‐19 pneumonia10,11. Pediatric inflammatory
multisystem inflammatory syndrome temporally associated with SARS‐
CoV‐2 (PIMS‐TS; also referred to as multisystem inflammatory syndrome
in children [MIS‐C]) is observed four‐five weeks after acute infection in

4 | C O VID ‐19 in Children – The
Immunopathogenesis of Severe Disease,
I n c l u d i n g M u l t i sy s t e m I n f l a m m a t o r y
Syndrome.

an estimated 0.05% of cases. This is characterized by multi‐organ involvement, over 50% of cases have myocardial dysfunction and require
critical care admissions for supportive care. Neurological, cardiac, gastrointestinal, renal, and dermatological symptoms are all reported in
acute and post‐acute SARS‐CoV‐2 infection.
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substantial inflammation temporally related to the COVID‐19 pandemic,
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and, less commonly, macrophage activation syndrome or hemophago-
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cytic lymphocytic histiocytosis (HLH). Preliminary case definitions of this

the timing of the illness which occurs several weeks after the acute

multisystem inflammatory syndrome in children (MIS‐C) were introduced

SARS‐CoV‐2 infection rather than at the time of acute infection, suggests

by the World Health Organization (WHO), the Center for Disease

that MIS‐C is mediated by the child's immune system, either through

Control (CDC) in the USA, and the Royal College of Paediatrics and Child

antibodies or T cells. A range of possible mechanisms have been sug-

Health (RCPCH) in the UK, where it is known as pediatric inflammatory

gested including production of antibodies directed at host tissues (auto‐

multi‐system syndrome, temporally associated with SARS‐CoV‐2 (PIMS‐

antibodies), formation of immune complexes containing viral protein and

TS)12–14. The current clinical definition of MIS‐C is a child or young adult

antibodies, leading to activation of immunity, and cellular attack by the

up to the age of 21 years presenting with >3 days of fever, elevated

child's T cells on virally infected or uninfected tissues.

inflammatory markers, evidence of COVID‐19 infection, or exposure to

Kawasaki disease [KD] is an acute inflammatory disease and the

COVID‐19 positive, as well as two of the following symptoms: rash/

leading cause of acquired heart disease in developed countries, re-

bilateral non‐purulent conjunctivitis or muco‐cutaneous inflammation

sulting in coronary artery aneurysms in up to 30% of untreated cases.

signs; hypotension or shock; features of myocardial dysfunction, peri-

KD primarily affects children under the age of 5, who typically present

carditis, valvulitis, or coronary abnormalities; evidence of coagulopathy;

with prolonged fever, rash, conjunctivitis and mucositis. The etiology

or acute gastrointestinal problems. Characteristic laboratory findings

remains unclear; however, epidemiological patterns suggest an in-

include raised neutrophils, CRP, ferritin and D‐dimer, with low levels of

fective cause in genetically predisposed individuals19. Although PIMS‐

hemoglobin, platelet counts, lymphocyte counts and serum albumin.

TS and KD share many common clinical and immunological features,

Cardiac markers, including troponin and brain natriuretic peptide (BNP)

there are distinct differences between the two. In patients with PIMS‐

are often elevated. Children with PIMS‐TS can present shocked and

TS, gastrointestinal symptoms are more common and the prevalence

deteriorate rapidly with multi‐organ dysfunction. A recent systematic

of diffuse cardiac dysfunction and shock is higher when compared to

review reported 71% required intensive care support, 22% needed me-

KD. They also have higher levels of neutrophils, CRP, troponin, fi-

chanical ventilation and 4% escalated to extracorporeal membrane

brinogen, and lower levels of lymphocyte, hemoglobin and platelets

oxygenation15. However, the majority recover quickly with a mean

compared to KD patients6.

duration of stay of 7.9 days [±0.6 days]. In the largest US cohort, among

A number of studies are underway to explore the im-

patients with MIS‐C with reduced left ventricular systolic function (172/

munopathogenesis of SARS‐CoV‐2 inflammation in children.

503, 34.2%) and coronary artery aneurysm (57/424, 13.4%), an esti-

Consiglio et al. compared the immune profiles of patients with

mated 91.0%(95%CI, 86.0%‐94.7%) and 79.1%(95%CI, 67.1%‐89.1%),

MIS‐C and KD, illustrating differences in the inflammatory re-

respectively, normalized within 30 days11.

sponse, most markedly higher serum levels of IL‐17 in children

Treatment has been supportive and anti‐inflammatory, largely fo-

with KD 20 . Similar work by Lee et al. distinguished MIS‐C from

cused on established treatments for Kawasaki disease or other in-

KD, both in T, B and NK cell cytopenias and in the cytokine

flammatory conditions. Although there are overlapping features with

profile21 . Further, a study of peripheral immunophenotypes in

Kawasaki disease, most importantly involvement of the coronary arteries,

the acute phase of MIS‐C demonstrated reduced CD4+, CD8+

several features suggest it is a distinct syndrome and further evidence

and γδ T cells, reflecting what is seen clinically, with a high pro-

about which are the most efficacious and appropriate treatment is re-

portion of activated naive T cells and γδ T cells. Antigen‐

quired. To date, there have been no randomized controlled trials, and

presenting cells were shown to have reduced activation and an

most guidelines are based on expert opinion. The Delphi process has

impaired ability for antigen presentation 22 . As yet, it is unclear

been utilized in both the UK and the USA to guide management16,17.

whether this is a response to the virus or a treatment effect and

Guidance to date has included supportive critical care therapies (venti-

further work is needed.

lation, extra‐corporeal membrane oxygenation (ECMO), inotropic and

There are many similarities between the childhood in-

vasoactive drugs), suppression or modulation of inflammation (corticos-

flammatory disorders and the inflammatory phase of acute

teroids, intravenous immunoglobulin, targeted biologic therapies), at-

COVID‐19 infection in adults, leading to speculation that they

tempted reduction in thrombotic events and importantly, treatment of

have a similar underlying mechanism. Long term and persistent

viral or bacterial infections.
There appear to be two overlapping phases of the immune response

illness is increasingly recognized in adults following COVID‐19,
and there are concerns that children, including those affected by

to SARS‐CoV‐2. In adults, the first phase is a protective immune response

MIS‐C, may have symptoms presenting as chronic fatigue, neu-

aimed at eliminating the virus. Some patients progress on to a second

rological disorders and neuromuscular conditions persisting after

phase of illness characterized by an over‐activated or dysregulated host

the acute illness23 . As there is currently no diagnostic test for

response and more severe disease. In comparison, most children appear

MIS‐C, distinguishing patients with chronic and long term pro-

to mount an effective initial response to SARS‐CoV‐2 infection, but a

blems following MIS‐C, from chronic fatigue syndrome and neu-

small proportion can develop a hyperinflammatory response resulting in

romuscular conditions triggered by other causes remains

PIMS‐TS. Similarities have been drawn between COVID‐19 hyperin-

difficult.

flammation and PIMS‐TS with the suggestion of comparable underlying
18

There is an urgent need for a better and more comprehensive

mechanisms . The mechanisms underlying the SARS‐CoV‐2 associated

understanding of the effects of COVID‐19 on children and young

childhood inflammatory disorders remain poorly understood. However,

people, both the impact of the virus, and the mitigations of the
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pandemic, such as lockdown and school closure. The collateral
effects of the SARS‐CoV‐2 pandemic on children and young
people are difficult to measure and are likely to become more
evident with time.
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There are at least five reasons why Pediatric Pulmonologists
need to interact with their adult counterparts; four are discussed
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below, the fifth (adult pulmonologists care for pregnant women with

same way? It seems implausible. Neuroendocrine cell hyper-

chest disease which may affect the fetus) is out with the scope of this

plasia of infancy (NEHI) may also lead to long term airflow

presentation. The purpose of this presentation is to give a high level

obstruction, often treated as asthma, but with no evidence of

overview of some of our many commonalities with adult respiratory

atopic eosinophilic inflammation [4]. Again, NEHI patients

physicians and discuss the implications for training of future adult

should be warned about their disease mimicking atopic asth-

and pediatric pulmonologists, to stimulate our thinking about the

ma and to be cautious in accepting a diagnosis of atopic

developmental life course of respiratory disease.

asthma.
• LMIC infectious disease: Acquired immunodeficiency syndrome

1. Early life events are pivotal causes of later adult life disease

(AIDS) used to be a death sentence for children, but anti-

• Early onset of Chronic Obstructive Pulmonary Disease (COPD):

retroviral therapy and prevention of transmission has ensured

Multiple birth cohort studies have demonstrated that an-

long survival for these children. These too will be presenting

tenatal and early postnatal adverse exposures, such as nico-

to adult clinics with airflow obstruction [5] and bronchiectasis

tine, environmental outdoor and indoor pollution and early

[6]; will they have an accelerated decline in lung function? In

aeroallergen sensitization, lead to airflow obstruction which

adults there is evidence of airflow obstruction post‐

tracks through life [1], and subsequently to early onset COPD

chemotherapy for tuberculosis [7]; there is much less evi-

as a result of failure to attain a normal growth plateau. Ex-

dence in children, but the long‐term consequences of tu-

posure of children to environmental pollution impairs lung

berculosis and its treatment in all age groups merits careful

growth, and this is addressed by stringent clean air legislation.

study. Even in the absence of these two major diseases, in a

A second path to COPD is through accelerated decline from a

LMIC setting with high infection burden, lower respiratory

normal plateau; factors determining rate of decline also lie in

tract infections are an independent risk factor for airflow

early childhood, and emphysema related to passive nicotine

obstruction in early life [8]; the implications of this are un-

exposure is also an early phenomenon. Although quite clearly

known, but clearly merit further study over the whole life

smoking is a bad thing, in fact there is no consistent signaling

course.

from active smoking in causing accelerated decline in lung
function; damage from smoking is much earlier on in life. It is

2. Children with traditional ‘pediatric diseases’ such as cystic fi-

also increasingly realized that a low first second forced ex-

brosis (CF) and Duchenne muscular dystrophy are surviving into

pired volume (FEV1) is a marker for early all‐cause mortality,

adult life; transition programs need to be organized, and late

including cardiovascular and metabolic, at least in a developed

complications detected by adult physicians need to inform early

world setting; whether this is true in low and middle income

preventative strategies

(LMIC) contexts remains to be determined. It follows that we

• Transition programs are really important to prepare young

need to join with adult respiratory physicians to advocate

people for the adult clinic [9]. A planned process, with good

against outdoor pollution from factories and cars; for provi-

vertical communication, is essential to ensure smooth transi-

sion of cooker modifications to eliminate indoor biomass ex-

tion, in particular because adolescence is a time when there is

posure; and above all, to wage war on all forms of nicotine,

a high risk of young people being lost to follow‐up. The age

whether tobacco or e‐cigarette based. Public health legislation

and means of transition will show regional variation, but a

is essential, and we are better together advocating for this.

coordinated process is always essential. Joint transition clin-

• Upper airway disease: Laryngomalacia has traditionally been

ics, with input from adult and pediatric chest physicians, are

thought to be transient, but a recent study has demonstrated

another great way to share expertise.

that this may lead to later onset exercise‐induced laryngeal

• Cystic fibrosis when first described was fatal in childhood

obstruction (EILO) [2]. Ex‐preterm babies who have had a

from respiratory failure and malnutrition; there are now

patent ductus arteriosus ligated in the new‐born period may

more adults than children with CF in the UK. Study of adults

have a residual vocal cord palsy from recurrent laryngeal

with CF has led to a focus on bone health strategies and

nerve palsy [3] and EILO. In both scenarios, overtreatment

much early use of insulin. The next challenges will be

with asthma medications is common, and children and their

whether pediatric strategies can reduce the risk of bowel

families must actively be warned about this risk.

cancer, and whether the traditional ‘high calorie, high fat’

• Distal airway disease: obliterative bronchiolitis, usually post‐
infective related to adenovirus or mycoplasma, is a cause of

diet will increase cardiovascular morbidity in these older
survivors.

severe fixed airflow obstruction. It illustrates the importance

• Neuromuscular disease – respiratory morbidity and mortality

of interactions with adults. COPD is defined currently as a

has been revolutionized by the aggressive use of nocturnal

ratio (FEV1/forced vital capacity <0.70), but this presupposes

nasal mask ventilation, and airway clearance devices such as

that all causes of airflow obstruction merit the same treat-

the cough assist [10]. Elective tracheostomy is also much more

ment. Is the pathophysiology of post‐infectious OB the same

frequently offered. Furthermore, novel treatments such as

as that in a long‐term smoker, and should they be treated the

gene therapy and nusinersin for severe spinal muscular
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atrophy show the potential for completely changing the nat-

ensure seamless academic research and optimal clinician input

ural history of the condition. So we need to address preven-

across the life course. For example, leaving our developmental

tion of bone disease and pulmonary thromboembolism related

silos to teaching days, grand rounds, journal clubs and ward

to immobility, kidney disease related to hypercalciuria, and

rounds in adult thoracic medicine, and inviting adult trainees to

cardiac complications.

ours, would be a good start. Even if we practice in a free‐standing
children's hospital, this could easily be accomplished at low cost

3. Children with new disease, such as survivors of extreme pre-

with life streaming.

maturity and treatment of malignancy are reaching adult life,
and again we need to understand late complications to inform
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• Premature birth: the detailed nature of the airway and parenchymal diseases, and the comorbidities, are varying over
time as Neonatology practices change, including more gentle
resuscitation, differences in the nature of ventilator support,
and the use of surfactant and antenatal steroids have enabled
ever smaller and more premature babies to survive. This has
created a population with airflow obstruction, parenchymal
lung disease, disordered control of breathing, and potentially
multiple extrapulmonary issues such as neurodevelopmental
damage, retinopathy, renal and bone disease, and hypertension [11]. The respiratory issues gradually become less problematic over time, but we know nothing of the rate of lung
function decline in such patients. These young people need
holistic care, especially if they have multiple handicaps, and
this is totally lacking, at least in the UK, once they leave
school.
• Pulmonary

toxicity

of

immunosuppression:

pediatric

hematology‐oncology and solid and hematopoietic transplantation have been among the major, high‐tech successes in
children, curing malignancies and non‐malignant conditions
which were once inevitably fatal. However, the toxicity of
these treatments to the growing and developing lung will
leave these children with lifelong vulnerability. They need
careful follow‐up in adult life, with feedback about how current practices may need to change to Pediatricians.
4. Childhood symptoms which we may have missed or under‐rated
may prove to be the harbingers of adult disease
• Bronchiectasis: all children cough from time to time, and most
children are normal. However, studies in adults with bronchiectasis show that many had symptoms starting in childhood.
This underscores the need to take persistent chronic productive cough seriously, try to determine the underlying cause
and institute energetic treatment with airway clearance and
antibiotics to prevent progression to bronchiectasis while the
airway disease is still reversible.
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Tobacco use and nicotine dependence begin in childhood, since

that they were not using these products to stop smoking. Young

most cigarette smokers start before their eighteenth birthday. Be-

people who become addicted to nicotine are at greater risk to

cause of its effect on brain development, children and adolescents

become lifelong tobacco consumers.

are highly susceptible to nicotine addiction, even those who infre-

Product design, marketing, and perception of safety and accept-

quently smoke. In addition to physical dependence, adolescents are

ability have increased appeal of electronic cigarettes to young people,

particularly vulnerable to social and environmental influences to use

leading to new generations addicted to nicotine. Electronic cigarette

electronic cigarettes. Nevertheless, teen smoking prevention stra-

advertisements in internet sites, retail stores, and other media outlets are

tegies have been successful, and nicotine addiction among youths

associated with the rising popularity among students. Another common

steadily declined over two decades. Electronic cigarettes, however,

reason for electronic cigarette use among adolescents and young adults

have reversed this trend. Electronic cigarette use in youths has ex-

is flavoring or taste. Thousands of distinct flavored electronic cigarette

ploded in North America, and is becoming a major public health

products are available on the internet, and their availability has been

concern worldwide.

inadequately controlled. Indeed, the lack of regulation has created a

Electronic cigarettes, or electronic nicotine‐delivery systems
(ENDS), are products that deliver aerosols of nicotine and other

fertile environment for the expansion of flavored electronic cigarettes,
obviously marketed to the young.

volatile chemicals to the lung. Though electronic cigarettes are

In this presentation, we will review the hazards associated

thought to generate fewer toxicants than combustible cigarettes,

with electronic cigarettes, and explain why nicotine‐delivering

their aerosols are not “harmless” and usually contain noxious and

electronic cigarettes have become so popular among youths in

potentially harmful ingredients, including ultrafine particulates, vo-

North America and around the globe. We will also provide spe-

latile organic compounds, and flavorants. Endotoxins and heavy

cific recommendations regarding strategies to stem the use of

metals can be present as contaminants or generated by heating the

these products in children and adolescents.

solution. Other substances, such as cannabis derivatives, can also be
added to the vaping solution.
Studies clearly show that adolescents and young adults who use
electronic cigarettes have more respiratory symptoms when compared to past or non‐users. Several lines of evidence have revealed
that exposure to vaping aerosols causes inflammation, oxidative
stress, and can be toxic to pulmonary, endothelial, and stem cells in
vitro. Clinical studies examining expression profiles in the nasal mucosa from electronic cigarettes users found that numerous genes
were uniquely downregulated by vaping. Proteomic analyses of
bronchoalveolar lavage demonstrated extensive biological effects on
the human airway from electronic cigarettes, albeit different than
cigarette smoke. More recently, severe lung disease has been
strongly linked to electronic cigarette use, termed electronic cigarette or vaping product use‐associated lung injury (EVALI), in most
cases related to tetrahydrocannabinol‐containing products. Still,
many of the short‐ and long‐term health consequences of electronic
cigarette are unknown.
In the United States, electronic cigarettes are the most common tobacco products used by adolescents and young adults, and
their popularity has grown among young people in many countries.
The US Centers for Disease Control and Prevention reported that
among American high school students, current (past 30‐day)
electronic cigarette use increased from 1.5% to 19.6% between
2011 and 2020, with a peak 27.5% last year. Over the same time
period, use in middle school students rose from 0.6% to 4.7%,
cresting at 10.5% in 2019. Additionally, there is growing evidence
that electronic cigarettes increase the likelihood of smoking among
young people, raising concerns that they serve as an entry to nicotine products. An estimated 200,000 American students
who used electronic cigarettes had never smoked combustible cigarettes, and surveys of college students have consistently shown
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group level than either doubling the dose of inhaled corticosteroids (ICS) or adding leukotriene receptor antagonists (LTRA).
However, many children had a best response to ICS step‐up
(25%) or LTRA step‐up (25%), highlighting the need to regularly
monitor and appropriately adjust each child's asthma therapy (4),
and more importantly, to find biomarkers to help practicing
physicians make informed decision as to which treatment to
prescribe.
Currently, there is little consensus in the medical community
as how best to define asthma endotypes. We proposed that a
careful synergy of data‐driven methods, mechanistic studies in

7 | A s th m a ‐ W h e r e Ar e W e no w a n d
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animal and human in vitro models and clinical interpretation may
help us to better understand the heterogeneity of asthma and
enable the discovery of true asthma endotypes (5). This is es-
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proving the benefit/risk ratio of treatment.

In tro duc tion : A le sso n from hi story

Dis c o v e r i n g a s t h m a su bt y p e s

Although the first reports of potential benefits of systemic cor-

Unbiased, data‐driven methodologies have been used to identify

ticosteroids in asthma treatment date from early 1950‐ies, their

asthma subtypes, with inconsistent results [reviewed in (6)]. A

efficacy was questioned in 1956 by a placebo‐controlled trial

recent study has shown that the number and type of asthma/

conducted by the Medical Research Council, which reported that

wheeze phenotypes identified by some data‐driven methods is

corticosteroid treatment had no significant advantage over pla-

influenced by the sample size, follow‐up frequency and the age of

cebo (1). Puzzled by these results, Dr. Harry Morrow Brown

follow‐up (7). Furthermore, a pooled analysis of the data from

(1917‐2013), conducted a trial in which he focused on the pre-

5 birth cohorts has shown that more than 10% of patients cannot

sence of eosinophils in nasal secretions as a marker which pre-

be assigned to a specific asthma/wheeze class with high

dicted a response, to discover that prednisolone was effective in

certainty (8).

the treatment of asthma, but only if the sputum contained large

A recent study identified four features of asthma (age of onset,

numbers of eosinophils (2). Importantly, in the absence of eosi-

allergic sensitization, severity, and recent exacerbations) that have

nophils, any improvement in asthma control was unlikely, and he

given rise to a potentially meaningful model of asthma which

suggested that the use of corticosteroids may be contraindicated

comprised of five clusters: ‘early‐onset mild atopic’ (35.5%), ‘early‐

among patients without eosinophilia (2). These extraordinary

onset mild non‐atopic’ (25%), ‘late‐onset’ (17%), ‘difficult’ (21.5%)

findings are the first controlled study in asthma in which a bio-

and ‘exacerbation‐prone’ (2%) (9). Of interest for clinicians, children

marker was used for patient stratification, but have attracted

with moderate‐to‐severe asthma were present in each cluster,

little interest and were largely overlooked. However, although

suggesting that severe asthma is not a single entity, but an extreme

sputum and blood eosinophils are reliable predictors of the re-

end of the spectrum of several different asthma endotypes. Lung

sponse to corticosteroids, they are rarely used in clinical practice

function was significantly diminished among children with ‘difficult

to select patients for corticosteroid prescription.

asthma’ and blood eosinophilia was a significant feature of ‘difficult’, ‘early‐onset mild atopic’ and ‘late‐onset’ asthma(9). This im-

Asthma he te roge ne ity a nd strati fie d treatmen t

plies that the same intervention used across all children with severe

Increasing evidence indicates that asthma is an umbrella diag-

asthma will not result in a consistently positive outcome. Other

nosis for a collection of distinct diseases (endotypes), with

studies indicate that severe asthma in children is heterogeneous,

varying phenotypic expression of characteristic symptoms and

although for most patients it is characterized by eosinophilic airway

accompanying variable airflow obstruction (3). Clinical evidence

inflammation.

of heterogeneity in treatment responses comes from numerous
studies. For example, the Best Add‐on Therapy Giving Effective

Pr ed ict in g re s p ons e t o t r ea t m en t in p r e ‐school

Responses (BADGER) trial, showing differential response to each

c h i l dr e n w i t h a st h ma

step‐up therapy (4). Long‐acting β‐agonist (LABA step‐up) was

Among children aged 12 months to 5 years on Step 2 of asthma

significantly more likely to provide the best response at the

management, the Individualized Therapy for Asthma in Toddlers

|
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(INFANT) trial investigated the response to different medications and
regimens (continuous ICS, intermittent ICS and LRTA), and attempted
to identify features and biomarkers which predicted differential response (10). Children who benefitted from the daily use of ICS had a
blood eosinophil count >300/μ and were sensitized to inhalant allergens, suggesting that allergic sensitization and blood eosinophilia are
important biomarkers of response to ICS in pre‐school children aged
one year or over. The overall evidence to date suggests that every
preschool child who is considered for a long‐term preventive treatment with ICS should have these objectively assessed before commencing the treatment (11). However, these two biomarkers do not
capture the complexity of pre‐school wheezing, and for the majority of
pre‐school wheezers preferential response to treatment cannot be
predicted, as most of these do not have blood eosinophilia or allergic
sensitization. Azithromycin may be effective in some of these young
children, but there are no predictors of response to facilitate implementation in clinical practice.
One problem of using allergic sensitization as a biomarker for stratification is that similar to asthma, “sensitization” is an also an umbrella
term. Machine‐learning methodologies have identified four different
sensitization clusters, reflecting multiple different atopic vulnerabilities,
where timing and type of allergic sensitization may be predictive of
asthma presence and severity (12). Only one of these groups, ‘multiple
early sensitization’, which represents only 25% of sensitized children, was
relevant to asthma, but children with this sensitization subtype had a
thirty‐fold increase in likelihood of having asthma and had more severe
outcomes. A recent approach attempted to move these observations
closer to the clinic by using component‐resolved diagnostics (13), which
measures specific IgE to a large number of allergenic molecules (components), rather than traditional whole allergen extracts. This study has
shown that the pattern of interaction between allergen component‐
specific IgEs predicted asthma (13), and suggested that it may be possible
to develop interpretation algorithms for component‐resolved diagnostics
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multiplex arrays to help diagnose asthma, predict future risk of asthma
among young sensitized children, and perhaps predict treatment
response.
Conc lusi ons
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Understand asthma heterogeneity is a key to unlocking the era of precision medicine. Asthma today is a diagnosis which is usually made based
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in a change in taxonomy of obstructive airway diseases to better reflect
underlying mechanisms.

Climate change has become so readily apparent that its impact on current and future health and well‐ being of children is
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now one of the main concerns for our species. Current evidence
forecasts that over the remainder of this century, the planet will
become an increasingly hostile environment for children. Children are most susceptible to climate change with around 88% of
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the impact of climate change on health occurring in children (1)
and the respiratory system is particularly vulnerable to many
climate change‐related factors (2) (3). For example, air temperature and quality are among the most important of these, and
there is now reliable evidence of the risk they pose to children's
respiratory health and under‐five mortality (4)(5). By using advanced modeling techniques (6), the projected changes from climate and other environmental perturbations and the magnitude
and time‐scale of the effects of climate change on child health
can be predicted. This information is essential to allow governments and international health agencies to adopt timely, effective mitigation strategies and plan infrastructure development to
optimize children's health outcomes.
Further evidence forecasts that over the remainder of this
century, the planet will also become a more hostile environment
for other aspects of child health. Climate instability, infectious
diseases, food and fresh water scarcity (7) all differentially adversely affect children and all are accelerating and further exacerbated by population increases. These problems can be
expected to seriously impact children's health globally both in
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low‐ and middle‐income countries, as well as high‐income countries. Developed countries are not immune to these changes
especially for countries like Australia and much of the USA,
where climate change will ensure that areas that already have a
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hot, dry climate will become even hotter and drier and more
unstable.
These global changes will occur while population is continuing
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decreasing (8). The seventeenth century warnings of Thomas
Malthus (9) that the world would outstrip its supply of food have

Children aged 6‐16 years with a confirmed diagnosis of asthma

gone unheeded. Although he was a few centuries early in his pre-

who have persistent symptoms and frequent exacerbations despite

dictions, Malthus was correct, as the planet has now reached a

maximal conventional therapy have problematic severe asthma

stage where humans have damaged almost every aspect of the

(PSA)1. A thorough assessment by the multi‐disciplinary team (MDT)

natural environment including its potential to feed the increasing

is needed to decide whether a child with PSA may predominantly

billions of humans that will occupy the planet by the end of the

have “difficult‐to‐treat asthma” (DA) or “severe therapy resistant

century. Already in Africa, many countries are unable to produce

asthma” (STRA). The identification of modifiable factors indicating a

sufficient food to prevent malnutrition in children and malnutrition

failure of basic asthma management (such as poor adherence to

has been linked to increases in infectious diseases including those

maintenance therapy or psychosocial factors) suggests DA, which

involving the respiratory system (10).

accounts for most morbidity in childhood PSA.

Pediatricians and especially children's respiratory physicians
have a responsibility to advocate for a future environment that
provides children with a safe environment with clean air and an

Recent approaches to help improve adherence in DA
On ce ‐da i ly a d m ini st r a t ion o f co m bi na t ion I CS / LAB A

absence of malnutrition.

Poor adherence to prescribed treatment is the most common
reason underlying poor control and frequent exacerbations,

R ef er en ce s
1. Zhang Y, Bi P, Hiller JE. Climate change and disability‐adjusted
life years. Journal of environmental health. 2007;70(3):32‐6.
2. Bernstein AS, Rice MB. Lungs in a warming world: climate change
and respiratory health. Chest. 2013;143(5):1455‐9.

especially in adolescents with PSA2. These patients are also at
increased risk of asthma death3. Fluticasone furoate‐vilanterol
(Relvar Ellipta in Europe, Breo Ellipta in United States) is a once‐
daily, dry powder ICS‐LABA combination inhaler.31 It is recommended by Global Initiative for Asthma (GINA) as a step 3
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treatment option and is licensed in Europe for children over 12

Directly observed therapy of inhaled corticosteroids distinguished

years old. The once‐daily administration has the potential to im-

steroid‐sensitive disease (DA) from STRA with normalization of

prove treatment adherence and consequently asthma symptom

FeNO only in those with DA7. This distinction has been confirmed

control.32,

33

Our experience of electronic monitoring of ad-

by a direct assessment of airway inflammation. Children with DA

herence has shown patterns emerge when assessing poor ad-

had no evidence of eosinophils in induced sputum after optimized

herence. For some, morning doses may be missed more frequently

treatment adherence, while those with STRA had persistently

because of the rush in getting ready for school, while others may

elevated airway eosinophils8. However, blood eosinophils did not

forget evening doses. In such cases, once‐daily regimens may

distinguish DA and STRA. The median blood eosinophil count was

prove beneficial. Although evidence of efficacy of this approach is

higher in DA than STRA, suggesting anti‐IL5 antibody therapies

lacking in children, a recent retrospective review has shown

may be prescribed to the wrong group if only blood eosinophils are

benefit in terms of emergency department attendances and use of

assessed. Previous studies have shown poor agreement between

4

oral steroids . If technique is good, then this is an approach that

blood and airway eosinophils in children with STRA9. A more re-

should be considered for adolescents with DA.

cent study has investigated blood and airway eosinophils and
neutrophils in children with severe asthma. There was very poor

Sing le d ev ice mainte nanc e a nd re lie ve r t he rapy

agreement between blood and bronchoalveolar lavage (BAL) eo-

r eg i m en

sinophils or neutrophils, providing evidence that poor agreement

A maintenance and reliever therapy (MART) regimen involves use of the

between different compartments applies to all inflammatory cell

same device and preparation for daily maintenance asthma therapy and

types10. These data highlight the need to be careful prior to ex-

for acute symptom relief. This is another way of improving adherence,

trapolation of biomarkers from adult studies to children. There is a

but also preventing over‐use of short‐acting bronchodilator alone. MART

need to develop pediatric‐specific biomarkers for eligibility of

regimen with budesonide‐formoterol or beclometasone‐formoterol is a

treatments such as biologics.

recommended treatment option for adults and adolescents at Step 3‐5
GINA asthma treatment. Trials of budesonide‐formoterol MART regimen

Ev id en ce ga p f or 6 ‐1 1 y e a r o l d s

in adults and adolescents with persistent asthma symptoms have de-

Much of the evidence for efficacy of biological agents in severe

monstrated a significant reduction in asthma exacerbations compared

asthma is inferred from adult trials, which increasingly include pa-

with ICS/LABA as maintenance (or high dose ICS) plus SABA5.

tients aged 12 years and older, in an attempt to generate some

The short‐acting rapid benefit from bronchodilation sec-

childhood data. However, actual numbers of adolescents included is

ondary to formoterol may help overcome poor adherence to in-

inevitably 5% or less of the whole population. The concern is this

haled corticosteroids. A post‐hoc analysis of efficacy and safety

approach simply encourages extrapolation of results, and for me-

of BUD/FORM MART regimen in 1847 adolescents with persis-

polizumab, has resulted in license approval for even younger 6‐11

tent asthma symptoms included in six randomized controlled

year old children with only safety data and no efficacy data. Perso-

6

trials showed that BUD/FORM MART was more efficacious at

nalized treatment strategies for children with severe asthma cannot

reducing the risk of a severe exacerbation than high‐dose ICS,

progress until we are able to undertake appropriately designed trials

and was comparable/better than ICS/LABA maintenance regi-

to generate evidence of efficacy to identify biomarkers in children. A

mens. All outcomes were improved in the BUD/FORM MART

small population size should not deter from addressing this. If pa-

group in pooled estimates. However, the studies had varied de-

tients are phenotyped accurately, and if innovative trial designs that

signs and significant heterogeneity. Adolescents using BUD/

allow for rare diseases are employed11, then there is no reason that

FORM MART used lower total inhaled corticosteroids than daily

we cannot progress. We have an urgent unmet need for pediatric‐

ICS‐LABA and daily ICS groups. There is a strong case for the use

specific studies as newer agents, such as benralizumab and dupilu-

of MART regimens in children and adolescents with poor asthma

mab, already licensed in adults and adolescents, are approved for

control and concerns regarding adherence. However, studies that

younger pediatric patients.

only include children (including younger 6‐11 year olds) are urgently needed, and devices with these preparations that can be
used by all age groups are a priority.
Mo le cul a r p he no ty pes di stin gui sh ing D A a nd STR A
Although clinically it is apparent that the majority of children with
PSA have steroid sensitive disease that can be controlled after the
basics of asthma management are corrected, it is important to demonstrate the underlying molecular phenotypes of DA and STRA are
distinct.
The first indirect evidence of a molecular distinction was obtained using the exhaled nitric oxide (FeNO) suppression test.
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In this presentation I will discuss a number of myths related to
the care of children with pulmonary diseases and the evidence
leading to our reconsideration of these practices.
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Bronchiectasis is a suppurative lung disease characterized by
chronic cough productive of purulent sputum and airway dilatation. Laënnec first described the case of a 3‐year‐old who died of
apparent pulmonary sepsis, 3 months after suffering probable
pertussis. At autopsy, the child had marked bonchiectasis of the
left lower lobe (1). Laënnec's original description in 1819 of ectatic bronchi in pathological specimens implies that the disease
process is lifelong and irreversible. Bronchiectasis is a patholo-
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gical term which denotes permanent dilated and thickened airways as a result of chronic inflammation and recurrent infection
due to multiple underlying illnesses (2,3,4). Since this time, the
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term has been used more widely to describe both clinical and
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radiological disease entities. However, the precise relationship
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between the clinical features, radiological, and histological find-
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ings in children is unknown. Bronchiectasis in children without
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cystic fibrosis (non‐CF bronchiectasis) is believed to be the end
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result of chronic or repeated episodes of environmental insults
superimposed on a background of “genetic vulnerability”; these

Although we aspire to practice medicine using scientific

events lead to bronchial injury and dilatation.

evidence to support our decisions, many of our practices are

Non‐CF bronchiectasis is increasing in prevalence and is as-

based more on longstanding dogma, misinterpretation of clinical

sociated with significant morbidity not only in developing coun-

information or data, or just tradition. A myth is defined as a

tries but also developed countries (4,5,6).

traditional concept, belief, or practice that has no basis in fact.

Few reliable prevalence estimates exist for bronchiectasis;

These tend to persist very much as authoritative dogma persists

extrapolation of published data suggests its prevalence ranges

in driving some clinical practice. Often, we hear that common

widely (0.2–735.0) cases per 100 000 children (4).

sense and clinical wisdom is enough and this is usually followed

The etiologies of non‐CF bronchiectasis are varied(2,3,5). In

by a statement that “This is the way we've always cared for pa-

1963, Clark described 116 cases of bronchiectasis in children

tients and they do perfectly well.” Nevertheless, many medical

aged 0 to 11 years (2). Those cases, with an apparent etiology,

practices which were considered the highest standard of care,

mostly followed episodes of measles or pertussis. The data pre-

including purging, bleeding, etc. have long since been abandoned.

sented in this review suggest that 60% of children with this

One of the most prestigious of medical journals, The Lancet, is

disorder have an underlying etiology. Infections, primary im-

named after a device that is no longer routinely used to drain the

munodeficiencies, aspiration (both foreign body and recurrent

body of ill humours.

aspiration in neurodevelopmentally challenged patients) and

Pediatric pulmonary practices has also seen its share of

ciliary dyskinesia account for most cases; severe bacterial or viral

myths and dogma, some of which like mist tents and withholding

pneumonias and IgG deficiencies are the most common etiologies

fat from the diet of patients with cystic fibrosis have long been

encountered. Throughout the literature, patients without an

abandoned while others such as the overuse of medications like

identified etiology are reported as idiopathic disease. A focused

salbutamol or acetylcysteine persist to this day. Furthermore

medical history and focused laboratory investigation should re-

many of the practices that are now considered standard of care

veal the etiology of non‐CF bronchiectasis in many cases

today should be viewed with the eye of the skeptical scientist.

(6,11‐13).
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Most common symptoms are: chronic productive or wet cough
unresponsive to 4 weeks of antibiotics, recurrent (>3 times per year)
protracted bacterial bronchitis, recurrent pneumonia, hemoptysis,
digital clubbing, severe asthma, persistent chest signs, pneumonia,

S21

general practice, many centers tend to use these only if there is
coexisting asthma.
Localized disease that is uncontrolled with medical treatment or
localized bleeding may be an indication for surgical treatment (16).

chest X‐ray findings, positive culture for unusual organisms, re-

However, the impact of modern treatment regimens on the course

spiratory symptoms after infection with certain organisms (e.g. Bor-

of childhood bronchiectasis has not been well established on long‐term

detella pertussis, adenovirus, MT), failure to thrive (11,12,13).

follow‐up in the developed world. Ongoing multicenter collaboration will

Non‐CF bronchiectasis in children usually has an indolent
onset and presents with chronic respiratory symptoms (2,4).

provide the evidence to guide management decisions and develop new
treatments.

Cough with daily sputum production is the most common clinical
presentation and may be present for years before diagnosis. He-
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uncommon findings associated with non‐CF bronchiectasis in
children. The definitive diagnosis of bronchiectasis requires chest
imaging usually with high resolution computed tomography/
HRCT) (7,8). Findings in HRCT suggesting bronchiectasis include:
dilatation of airway lumen more than nearby vessel; lack of tapering towards periphery; bronchial wall thickening, cylindrical,
varicose, and/or saccular changes with local or diffuse disease.
Recent evidence suggesting that radiological changes described in
bronchiectasis may remain static, show improvement or even
completely resolve over prolonged periods of time could be due to
the beneficial effects of early aggressive treatment (4,7,12).
Management of these patients with bronchiectasis requires a
comprehensive multidisciplinary therapeutic approach. This approach includes airway clearance, reducing chronic infection and
inflammation, and treatment of exacerbations. Antibiotics, especially
in the inhalational form, reduce exacerbations and inflammation by
decreasing bacterial density. General measures include maintaining
good hydration, adequate nutrition, vaccination against common
respiratory pathogens like pertussis, measles, influenza, pneumococcal infection and HiB infection. Children with bronchiectasis
should be protected against smoke (biomass burning, tobacco) and
irritants. The majority of children with bronchiectasis can be managed with medical treatment. The main aim of the treatment includes
nutritional support, keeping airways clear and treatment of individual episode of exacerbation with antibiotics.
There is no validated definition of an exacerbation in bronchiectasis. Broadly, this is characterized by worsening cough, increased
sputum production, fall in lung functions or, on the severe end of the
spectrum, increase in respiratory effort and systemic features like
lethargy, poor oral intake and fever. Chest pain and hemoptysis are
rare. Prompt treatment of exacerbations with antimicrobials is ideally guided by microbiology from sputum and cough swabs but
treatment is often started before the results of swabs are known
(9,10). The BTS guidelines propose a single oral agent, amoxicillin or
clarithromycin as the first‐line treatment. Commonly a 2‐week
course of treatment is used (14).
There is no evidence for use of leukotriene receptor antagonists, anti‐inflammatory drugs and methylxanthines in non‐
CF bronchiectasis. Use of inhaled steroids is controversial and in
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control and increased asthma attacks with great impact in quality of
life and disability. A recent study found that 72% of LMCIs do not

* Asthma in Low‐ Middle‐income Countries:

have salbutamol and ICS on their essential medicines list and that

Strategies to Achieve Control.

these drugs are poorly available in these countries. (5, 6)
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and difficult social and cultural factors are limitations. Also, several
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risk factors highly present in LMICs such as poverty, outdoor pol-
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lution, indoor air pollution, allergens, infections, other environmental
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factors, diet, genetics and tobacco smoking have detrimental effects
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on asthma control.

In addition, poor patient compliance, lack of effective education
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Can We Effectively Treat Asthma in LMICs?

Asthma is the most common chronic illness of childhood

According to many asthma guidelines and clinical research, asthma

worldwide, and a major public health problem in low‐ middle‐income

control is an achievable goal. However, real‐life observations and

countries (LMICs). (1) Although striking variations exist in the pre-

several surveys performed in LMICs have shown that close to 2.4% of

valence of asthma globally, one of the main findings of large epide-

all patients met all the GINA criteria for asthma control, proposing

miological studies such as The International Study of Asthma and

under‐recognition of uncontrolled asthma, underuse of appropriate

Allergies in Childhood (ISAAC) was the increase in asthma pre-

controller treatment, inadequate patient education, and patient denial

valence and asthma severity in the last decades, particularly in

as possible explanations. While global asthma guidelines have been

LMICs. Sadly, resulting in unnecessary deaths, high economic burden

crucial in raising awareness of childhood asthma and improving di-

and disability. Examples include Latin American countries such as

agnosis and management, the implementation of such strategies in

Brazil, Mexico, Argentina, Chile and Costa Rica, but also in several

most LMICs has been lower than high‐income countries. (7) Failure in

countries in Eastern Europe, Asia and Africa. (2)

guidelines implementation is influenced by different factors: com-

Similarly to high‐income countries, asthma in LMICs is a major

plexity, degree of evidence, applicability for a specific population or

public health issue adding an extra burden to countries where pov-

region, educational techniques, communication strategies, change in

erty, infectious disease and other health priorities often pre-

standard of practice, and sociocultural barriers. Therefore, to be ef-

dominate. Despite our increased knowledge in asthma inception, the

fective, asthma guidelines must be relevant to the specific population,

development of new effective medications and an increasing uptake

must be culturally acceptable and must be adapted to each health

of evidence‐based guidelines; we remain unable to control the dis-

system. Governments, health policymakers, health professional, com-

ease, prevent asthma attacks and decrease the burden of the disease

munity leaders, teachers and families all need to play a role.

in many parts of the world. Poor asthma control leads to significant

In addition to asthma guidelines and correct implementation,

economic costs attributable to unscheduled doctor visits, school and

there should be access to affordable ‐ effective medications (8),

work absences, hospitalizations and asthma deaths. (3, 4)

sufficient trained healthcare workers, spacers and educational in-

Limitations to Achieve Adequate Asthma Control

terventions (identification of asthma symptoms, reduction of modifiable risk factors and treatment of co‐morbidities) to improve

Non‐communicable diseases such as asthma represent a challenge to

asthma care in deprived regions where asthma prevalence is high

public health globally because of its high prevalence, high morbidity,

and shows increased severity. (1)

disability, projected trends and economic impact. But also, many

Public health efforts have improved asthma management in

governments have not addressed non‐communicable diseases and

some developing countries. Lasmar et al. showed in Belo Horizonte,

have invested very little in promoting asthma care, particularly im-

Brazil, that using educational strategies to pediatricians in addition

proving access to asthma medicines (e.g. inhaled corticosteroids). (1)

to free dispensation of cheap ICS (beclomethasone) and intermittent

Asthma care challenges have many similarities between LMICs in Asia,

SABA was highly effective in reducing hospital admissions and

Africa and Latin America; poor access to care, weak clinical infra-

emergency visits in young children with asthma. (9) In Salvador,

structure, lack of well‐trained health professionals and unavailability

Bahia, Brazil, a Program for Control of Asthma (ProAR) showed how

and/or unaffordability of effective medications result in lack of asthma

interventions prioritizing the control of severe asthma were feasible
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and cost‐effective. Investing in patient education and offering free
medication for asthma, they showed a marked reduction in health
resource utilization and a 74% reduction in hospital admissions because of asthma. In addition, they tripled their chances of reducing
death rates due to asthma. (10)
In Costa Rica (11), we aimed to examine trends in hospitalization
and mortality due to asthma over a 15‐year period (1997– 2011), in
particular following a National Asthma Plan (NAP). This NAP consisted
of education meetings at all major public health care centers, emphasizing early diagnosis, early treatment using ICS as first‐line therapy for asthma control, early use of reliever medication to treat
exacerbations, appropriate referral to specialists for asthma care, and
avoidance of common allergen sources (e.g. dust‐mite and cockroaches) or tobacco smoke. Concurrent with this program, general
practitioners, pediatricians and internists were first allowed to prescribe ICS for asthma (only pulmonologists or allergists could prescribe ICS before 2003). As a result of the implementation of the NAP,
the total number of asthma hospitalizations in Costa Rica in both
children and adults decreased by approximately 53% over this period.
In children younger than 10 years, hospitalizations for asthma were
reduced by 57% in boys and 54% in girls between 1997 and 2011. In

S23
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(8). Chiang CY, Ait‐Khaled N, Bissell K, Enarson DA. Management of
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addition, the number of deaths due to asthma decreased by 80% over
the 12‐year period, with a more marked reduction occurring after
implementation of the NAP. In parallel with the decrement in asthma
hospitalization and mortality, the number of prescriptions for ICS
(beclomethasone) increased by 129%.

* Systems Biology and Asthma in Children –
Latest Progress in Understanding Asthma.

In summary, asthma prevalence in LMICs is high and shows increased asthma severity. Reasons for inadequate asthma control in poor
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populations include low accessibility to effective controller medications,

Professor of Pediatrics

weak infrastructure of health services for the management of non‐

University of Western Australia

communicable disease, poor adherence to therapy, lack of educational
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approaches, and social, cultural and language barriers. Delivering effec-
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tive asthma management can be achieved with education on diagnosis,
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correct implementation of national asthma guidelines, effective and af-
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fordable medications and patient education. But to reach this, political
commitment to improve asthma, up‐to‐date simple asthma guidelines,

The recent advent of systems biology is one of the most exciting

trained health care workers, standard case management and effective

new areas of research in asthma in children. It allows a ‘whole‐of‐

information systems are required.

system’ approach to investigating asthma. This offers the potential to
uncover the reasons why some children develop asthma and others
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don't. It also offers the prospect of finding specific defects that can
lead to asthma and a road for personalized medicine therapeutic
targets.

What has systems biology taught us about immune
responses underlying asthma in children?
Over the last few years, systems biology has revealed some of
the immunological pathways that predispose to the development
of asthma and how these pathways interact between environmental factors and acute asthma exacerbations. One of these is
the interferon regulatory factor 7 (IRF7) pathway, the activity of
which has been shown to be important in determining phenotype
in acute wheezing/asthma exacerbations in children (1, 2).
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Children with an IRF7 signature with low interferon activity had
prolonged respiratory symptoms both before and after hospitalization, their cough lasted nearly three times longer and the
odds ratio of admission to hospital was increased more than 4‐
fold (1). These findings suggest that augmenting interferon production can reduce the impact of viral infections; azithromycin
would appear to be an ideal candidate for this role (3). In this
way, information provided by systems biology studies has the
potential to provide understanding of the broad immune function
deviations underlying asthma and the immune system's response
to environmental influences. Hence, it provides a pathway for the
rapid development of safe and effective novel therapies for
childhood asthma.

Systems biology and the interactions between
genomics and epigenomics in asthma in children
Genome‐wide association studies and candidate gene investigations
have identified polymorphisms associated with asthma and acute
asthma exacerbations (4). Systems biology has provided insight into
the integrated function of these genetic variations and allows this to
be assessed in intact individuals. This has been done for FAM129A
which modulates steroid responsiveness in lung epithelial cells (5).
Such studies are likely to be able to reveal aspects of the variation
between individuals with respect to steroid responsiveness of
asthma.

Transcriptomics in viral‐induced asthma in children
Transcriptomics is able to investigate in an in vivo situation the gene
regulation changes associated with viral‐induced asthma in children (6).
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This approach has given insight into the way in which viruses cause
airway inflammation and asthma exacerbations and the way the immune
system responds either driven by the virus according to its agenda or in
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host defense both for respiratory viruses in general (1) and for COVID‐
19 (7).

The airway microbiome and acute exacerbations in
asthma
An altered airway microbiome in asthma has been linked to the later
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emergence of asthma. The influence of acute respiratory viral infections
on the airway microbiome is still unclear (8), as is the relationship be-

Asthma is heterogeneous condition with numerous different

tween viruses and bacterial infection in the airway (9). Given the likely

definitions. However, there is no universally accepted “gold stan-

crucial role of viral‐bacterial interactions in airway disease (10), further

dard” test to confirm or refute the diagnosis. The UK National In-

studies using systems biology are needed to enhance the knowledge of

stitute of Health and Care Excellence proposed a diagnostic

how short and long‐term microbiome changes could be influenced by

algorithm for childhood asthma, which includes the use of four

viral infections and how they are related to susceptibility to asthma and

measures of lung function and inflammation: spirometry (FEV1/FVC

to other chronic respiratory diseases.

ratio), bronchodilator reversibility, FeNO, and PEFR variability.(1)
However, in a population‐based birth cohort, we have demonstrated
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a poor agreement between the proposed algorithm and physician‐
diagnosed asthma, raising concerns about its clinical utility.(2) Diminished lung function is associated with asthma‐related outcomes,
including persistent wheezing, troublesome childhood asthma, persistent asthma through life course, and COPD in adulthood, but this
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does not translate into the usefulness of lung function measurement

factors increased the risk of hospital admission among children

for asthma diagnosis in a routine clinical practice. FeNO has been

twenty‐fold, and eight‐fold among adults.(6) There is also an inter-

proposed as a supplemental biomarker of asthma, and can be used to

action between increased serum IgE levels with concurrent re-

adjust the dose of inhaled corticosteroids (ICS), and/or as a marker of

spiratory virus infection, and an increased probability of acute,

adherence to treatment, but has limited value in asthma diagnosis.

severe asthma exacerbations.(6)

Other biomarkers and tests which have been proposed include exhaled breath condensate and serum CC16 (a marker of diminished
lung function), but their value in asthma diagnosis remains unclear.

Impact of exacerbations in early life on lung function
through life‐course

Recent review on the role of blood biomarkers of sensitization in

Children with persistent wheeze, frequent asthma exacerbations,

asthma has suggested that we need to move towards an “integrated

and multiple early atopy have persistently diminished lung func-

approach which takes into account multiple domains of asthma, from

tion, and are at risk of a progressive loss of lung function

the pattern of symptoms and blood biomarkers to genetic risk and

throughout childhood.(7) Low lung function in early adulthood is a

lung function measures” to facilitate asthma diagnosis and assess-

critical determinant of the development of COPD. Early‐life

ment of future risk.(3)

wheezing attacks, whether resulting in persistent symptoms and

Risk of exacerbations

a diagnosis of asthma, or in association with “transient” symptoms
that appear to have resolved, are associated with persistently low

Despite advances in treatment, asthma attacks continue to occur and

lung function trajectory(8), life‐long morbidity and a high risk of

remain one of the most troublesome aspects of asthma for patients,

COPD in adulthood.(9)

their families, and a major burden on health care resources. Fur-

It has been suggested that up to 75% of adult COPD begins with

thermore, asthma‐related mortality is linked to severe exacerbations,

poor lung function trajectories in childhood, with maternal smoking,

and although mortality from 1999 to 2015 in the USA has declined in

multiple early‐life sensitization and wheezing exacerbations having a

all age groups older than 15 years, the mortality rate in children aged

major impact.(9) Thus, reducing childhood smoke exposure and

1–14 years has not changed period.

minimizing the risk of early‐life sensitization and wheezing exacer-

Recent study from England has used electronic health care records to identify >50,000 patients with asthma and ascertain their
exacerbations over an 8‐year period from 2007 to 2015.(4) During a
7‐year follow‐up, approximately one‐third of patients experienced at

bations may reduce the risk of diminished lung function in early
adulthood.

Reducing the risk of exacerbations

least one asthma exacerbation, half of whom had only one exacer-

Omalizumab ‐ a recombinant humanized monoclonal antibody

bation. Less than 1% of patients (n=370) had yearly exacerbations. It

against human IgE ‐ used as add‐on therapy in a cohort of inner‐city

is important to emphasize that exacerbations occurred across all

youths, reduced the rate of seasonal autumn exacerbations, with a

disease severities and treatment steps, and that more than half of

marked reduction in hospitalization for exacerbation compared to

frequent exacerbators had mild to moderate asthma. The best pre-

placebo.(10) Further to improved asthma control, add‐on omalizu-

dictor of future exacerbations was a history of previous exacerba-

mab nearly eliminated seasonal peaks in exacerbations and reduced

tion.(4) This raises a question as to whether there is a specific

the need for other medications to control asthma. A considerable

exacerbation‐prone asthma phenotype. This has been addressed in a

positive effect on the severe exacerbation rate was also seen in real‐

recent analysis in a birth cohort which used machine learning to

life effectiveness studies in children, with a modest effect on asthma

investigate longitudinal trajectories of severe wheeze/asthma ex-

control. Of consideration is the expense of biologics and the question

acerbations from infancy to adolescence. (5) There were two distinct

of whether they need to be administered throughout the year. A

longitudinal patterns of severe exacerbations, infrequent exacerba-

study of pre‐seasonal (4 month) treatment with anti‐IgE shows that

tions and early‐onset frequent exacerbations, each with different

this strategy may be used to a great effect.(11) The biggest effect of

long‐term outcomes and early‐life risk factors. Importantly, lung

anti‐IgE was in the most severe group (Step 5) who had an exacer-

function was significantly poorer, and declined from age 8 to age 16

bation during the run‐in period, but with little difference when

years, among patients with frequent severe exacerbations.(5) This

compared to placebo in children on Steps 2‐4.(11) Also, of interest, it

population‐based analysis identified a subgroup of patients with mild

was noted that those on anti‐IgE treatment had significantly in-

asthma with apparently good symptom control and normal lung

creased IFN‐α in response to rhinovirus infection, and that the in-

function who continued to experience frequent exacerbations.

crease in IFN correlated with the greatest protection from

Respiratory virus infections are an important trigger of asthma

exacerbations.(11) A recent study of antiviral immune responses

exacerbations, but considering respiratory viral infections to be the

mapped cytokine responses induced by rhinovirus in peripheral

sole cause of exacerbations is an oversimplification. Studies ex-

blood mononuclear cells. Machine learning modeling suggests that

amining potential factors associated with exacerbations in adults and

there are six different patterns of immune responses to rhino-

children have indicated that allergic sensitization, high exposure to

virus.(12) These were associated with fundamentally different long-

sensitizing allergen and virus infection (mostly rhinovirus) may act

itudinal patterns of asthma. Two patterns were associated with

synergistically to exacerbate asthma. The combination of these three

asthma, but with very different types of the disease. Low interferon
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responses, high proinflammatory responses and moderate regulatory
response were associated with high risk of exacerbation, lower respiratory tract infection, troublesome early childhood wheezing and
early sensitization.(12) High interferon response with moderate
proinflammatory and regulatory responses is associated with late‐
onset mild allergic asthma. Whether this can be used to identify
children at risk remains to be seen.
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Conclusions
The evidence to date suggests that that for the majority of children,
lung function when they first go to school will track to late middle
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age, and that tracking may start from the pre‐school years. There
may be a distinct catch‐up group (male and thin, with delayed puberty)(13), but these data will need to be confirmed. An early low
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The very first articles published on COVID‐19 identified only
symptomatic cases seeking medical aid and reported a much lower
incidence in children than in adults estimating that only 0.9‐2.1% of
patients were less than 10 years old and 1.2‐2.7% in older children
[1]. These data led to convincement that children were less frequently infected. In March 2020, an interesting study, while confirming that of patients seeking medical aid only 2.1% were children,
it reported a much higher incidence in children when evaluated by
contact tracing, estimating an attack rate of 7.9% for the general
population and 7.2% for children. Symptomatic‐based epidemiology
leads to a considerable underestimation of pediatric cases[2].
In the case of pregnant patients tested positive for SARS‐CoV‐2,
most centers perform cesarean delivery followed by immediate
mother‐neonate separation with only 9.3% of vaginal delivery. In‐
uterus transmission was never identified despite exceptional cases of
neonates testing positive for IgM[3].
In neonates, COVID‐19 is characterized by dyspnea, fever
and feeding intolerance with a severe course in 12% of cases, the
highest percentage in childhood[4]. The most common manifestation in children by far is an asymptomatic child accompanying
one symptomatic adult relative. If symptomatic, children usually
present a 24‐hour lasting fever, with mild upper airways symptoms and cough. Among hospitalized children, 22% had comorbidities, 45% were pulmonary, 23% cardiac, 12% took
immunosuppressive drugs, and 6% presented oncohematological
diseases. Of hospitalized children, 74% underwent a CT scan, and
one third showed ground‐glass opacities. Imaging correlation
with disease severity was very poor, and CT cannot be considered a diagnostic tool as in adulthood because less than 50%
of cases were deemed to be typical at the CT[5]. Therefore, we
claim to reconsider this adult‐guideline induced approach and to
avoid as much as possible CT scan for these children.
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WHO estimated that 2.5% of children present a severe disease
and 0.2% critical conditions[6]. Out of a series of 27 cases admitted to
a pediatric intensive care unit or sub‐intensive care unit, nearly all
patients presented respiratory symptoms (n=24), and 70% presented
underlying conditions. Out of these 27 cases, five died. They were
previously healthy of which two were 16‐year‐olds, one presented a
rapidly deteriorating cytokine storm at one week since symptoms
onset. The other adolescent and another 6‐year‐old child died due to
bacterial septic shock jointly with SARS‐CoV‐2 coinfection. Of the two
patients affected by comorbidities, one was an adolescent affected by
cerebral palsy, and the other presented acute lymphocytic leukemia.
Overall, the fatality rate in children is estimated at 0.1‐0.08% of
infected children[6]; but this estimation may be overestimated due
to the high rate of asymptomatic cases in childhood as previously
mentioned.
Host response plays a pivotal role in COVID‐19 severity in
children, with innate immunity presenting a prominent role with
a higher basal activation and ability to produce a higher level of
type‐1interferons in a much shorter time than adults[7]. Interferons in an early phase of the infection play a key role in
reducing viral replication and viral entrance in the cells. Consequently, neutrophilic activation is reduced together with IL‐1 and
TNFα production leading to reduced tissue damage. Moreover,
children are more effective in shutting down the NLRP3 pathway
that is directly activated by coronaviruses[8]. Children present a
wider T cell repertoire. Thus, clonal proliferation occurs earlier,
leading to a fast, effective adaptive response[8].
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Failure of the adaptive response to occur promptly or failure in
initial viral infection containment due to defective host immunity
are considered possible mechanisms leading to a vicious loop
causing innate response hyper amplification. In March 2020 at
Bergamo, the first pandemic hot‐spot in Europe, 10 cases within
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two months of a Kawasaki‐like disease were reported. These patients were more severe on average, with cardiac involvement in 6
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cases and 5 cases resembling Kawasaki shock syndrome; moreover
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drome. The latter is a pediatric entity characterized by fever,
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hyperferritinemia, an increased neutrophil/lymphocyte ratio and
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increased LDH, transaminase and D‐dimer levels, as well as an
increase in IL‐1 and IL‐6 that constitute the molecular targets for

Telemedicine, including remote consultations, has been in-

its treatment. COVID‐19 associated hyperinflammatory syn-

creasingly investigated over the last decade as a means of im-

drome presents similarities with other better known conditions

proving health outcomes. Although most studies suggest

such as secondary Hemophagocytic Lymphohistiocytosis, Mac-

telemedicine offers an effective alternative to traditional clinics,

rophage Activation Syndrome, Macrophage Activation‐like Syn-

little implementation had occurred due to uncertainty about ef-

drome of Sepsis and possibly the most inherent model, the

ficacy and cost effectiveness, and the right balance of face‐to‐

Cytokine Release Syndrome[10].

face vs. telemedicine was unknown. Software allowing secure
video consultations had also not been readily available. However,
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changes in service delivery have been accelerated and become a
reality in high income countries because of the COVID‐19 pandemic. However, a lot of changes were perforce made very
quickly and were never formally evaluated. The concern is that
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transformation has been patchy, does not include a minimal level

Hospital was forced to minimize in‐person hospital visits 4 . There

of monitoring for all children, and is not equally accessible to all.

was an urgent need to adapt the biologics service and arrange for

These disparities may worsen outcomes for chronic respiratory

administration at home, especially because families were con-

diseases. Health inequalities and socioeconomic disparities,

cerned about the risk of cross‐infection and were shielding, thus

which are present even in high income countries are consistently

were unwilling to come to the hospital. There were two biologics

implicated as causing poor childhood health outcomes1. We have

licensed for use in children with severe asthma in the UK, oma-

to ensure that the already disadvantaged do not miss out on the

lizumab and mepolizumab. Omalizumab available as a pre‐filled

new services and do not have worse outcomes. This short report

syringe and mepolizumab as an autoinjector were licensed for

will discuss two specific examples of adaptations in a tertiary

home use; however, there was little safety data relating to home

respiratory center in the UK that were implemented as a result of

administration in children. A significant benefit of biologicals is

the pandemic.

their administration is directly observed in hospital. The need to

Remote monitoring of lung function

maintain directly observed therapy (DOT) and adherence was
central to any change to home administration.

A large tertiary respiratory center in London has reported on the rapid

Children were identified as being suitable for home biologic ad-

implementation of home spirometry during the COVID‐19 pandemic2.

ministration if they 1) had previously received at least three doses safely,

The initial impact was that all consultations had to be changed from in‐

2) were deemed as suitable by the multidisciplinary team and 3) the

person to telephone call, but within a month, the NHS had made a secure

parents accepted the role of administration. DOT was ensured by all

software application available to allow video consultations. This made the

doses being administered supervised during video calls by the specialist

performance of directly observed handheld spirometry a realistic option,

nurse. Patients (adolescents) and parents were trained during an in‐

since patients could be observed on video performing the procedure to

person session in hospital which lasted between 1‐2. All subsequent

ensure correct technique. Previous studies had assessed the efficacy of

injections were undertaken remotely and took between 20 and 60min.

portable spirometers, particularly in the context of children with cystic

The home administration was safe and did not compromise quality of

fibrosis and had shown good agreement of the quality of results from

care, or the children's asthma control.

home measurements and those in the clinic; however, adherence to
home spirometry was poor3. Important requirements of the portable

Remote consultations: feasibility and future vision

spirometers chosen were inclusion of Global Lung Function Initiative

Several examples of rapid and successful adaptations to clinical

(GLI) reference equations as standard, no need for a computer, and

service as a result of the COVID‐19 pandemic have been re-

visibility of flow‐volume loops in addition to the measured values. Once

ported. Home monitoring was of particular importance for chil-

appropriate spirometers were chosen, high risk and vulnerable patients

dren with pulmonary diseases since spirometry is an aerosol

were identified by clinicians (cystic fibrosis, bronchiectasis, severe asth-

generating procedure and therefore could not be undertaken in

ma) as needing portable devices. Between April‐Dec 2020, 391 spi-

the hospital environment without significant risk during the

rometers were posted out to families. However, the manpower and

pandemic. In addition, minimization of visits to hospital for in‐

resources required to set up the service were not insignificant. One

patient or day‐case treatments was also essential.

hundred fifty‐three (39%) required additional support and video calls to

Although service changes can be rapidly implemented in high income

help with technique/setting up, (17%) had entered their details (such as

countries, there remains a significant implication on resources. Home

height, weight, age, and ethnicity) incorrectly the first time, requiring a

spirometry monitoring required intense time and resources from the

call to correct this. Fifteen percent of patients had to be chased, often

physiologists to ensure spirometry was performed with reliable data. The

repeatedly, to remind them to set up their spirometer.

home biologics service relied on nurse time during a video call to ensure

The pandemic accelerated the need for technological ad-

adherence and that the injections were administered properly and safely.

vances and provided a unique opportunity to create a service

However, there are significant advantages in terms of minimizing time off

that was patient centered and forward thinking. Telemedicine

school, or work. Both healthcare providers and families who have ex-

and home spirometry is not a new concept, but the need for rapid

perienced tele‐consultations generally report high satisfaction and us-

implementation on a large scale was possible. Home monitoring

ability for such services5. The use of ICT to facilitate pediatric healthcare

was necessary to complement video consultations in children

consultations is feasible for certain clinical encounters and can work well

with severe lung disease. The important point of note is home

with appropriate planning and quality facilities in place, and a hybrid

spirometry and monitoring is proposed to continue beyond the

model of future clinic consultations is likely to be the progressive way

pandemic.

forward, with a combination of in‐person and remote consultations.

Administration, monitoring and directly observed
therapies at home: biologicals for severe asthma
Children with severe asthma may be treated with biologic agents
which need to be administered as 2–4 weekly injections, usually
in hospital. However, due to COVID‐19, the Royal Brompton
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biologics service: from hospital to home. Arch Dis Child 2021.
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locked down, schools and nurseries were closed and strict mitigation
measures such as social gatherings were adopted worldwide. However, most studies have shown that children with COVID‐19, besides
those developing PIMS‐TS, have a mild clinical course, much milder
than that seen in adults with COVID‐19. (2) Moreover, no study in
children has demonstrated a higher risk of hospitalization or severe
COVID‐19 disease in children with chronic respiratory conditions. In
a systematic review including patients from both HIC and LMICs,
asthma was not associated with increased risk of hospitalization, ICU
admission, intubation or death. (3) Regardless of these data, many
international and national societies have stressed the importance of
avoiding risks factors, adherence to treatment, specific re-

* Clinical Adaptations Post COVID‐19 in
LMICs.

commendations depending on the disease and measures to reduce
community spread. In asthmatic and allergic children, some of these
recommendations included: ensure optimal control of asthma
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symptoms, avoid over‐diagnosis of COVID‐19 as seasonal allergies,
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continue with asthma or allergy treatments according to guidelines,

Hospital Nacional de Niños

and be flexible in revising any pre‐existing recommendations ac-

San José, Costa Rica

cording to new evidence. (4)

E‐mail <mesotom@ccss.sa.cr>

Different to what was expected when the pandemic started, the
prevalence of emergency department (ED) admissions for re-

The COVID‐19 pandemic represents the greatest threat to glo-

spiratory disease in children decreased significantly probably as a

bal health and economies in the 21st century. The impact in social,

result of mitigative measures against COVID‐19. (5, 6) (7) These

political, economic and healthcare aspects of all countries was un-

measures resulted in a significant reduction in the transmission of

thinkable back in January 2020. According to the John Hopkins

viruses that cause infectious respiratory diseases (e.g. bronchiolitis,

COVID‐19 dashboard, to date, more than 134 million cases world-

pneumonia or asthma exacerbations) because of school closure and

wide and nearly 3 million global deaths have been reported (https://

the reduction of outdoor pollution because of the emergency

coronavirus.jhu.edu/map.html). No country or region has been

lockdowns.

spared; the crisis has become a reality check for many aspects of

To date, not much information is available about the influence of

healthcare systems, but also has amplified long‐standing global

mitigative measures against COVID‐19 on respiratory exacerbations

health and social inequalities, including poverty, access to health

in children with chronic respiratory diseases in LMCIs.

care, race, migration, ethnicity, gender and social inclusion.

Similar to what was seen in many countries in Latin America, in

Why some countries, including less‐resourced countries, have

Guangzhou, China, the number of severe asthma exacerbation cases

been in a position to respond more effectively to the pandemic, while

per month decreased during the pandemic. Also, there was a 70%

some high‐income countries (HIC) have struggled? The lack of a re-

decrease in hospitalizations due to infectious respiratory disease. (8)

silient health system (ready to detect, assess, respond and treat large
number of patients), inadequate leadership and public trust in the

Healthcare transformation in the post‐COVID era

Government and health system, miscommunication by populist political leaders failing to implement evidence‐based policies based on

Another global effect from the pandemic was the overall concerns

science, and long‐standing social, economic and health inequities that

among patients and their parents to visit the hospital or doctor's

were amplified by the pandemic (particularly in racial minorities) are

office for follow‐up appointments. As a result, many routine visits

some possible explanations. (1) In addition, the speed at which

were canceled or deferred. Consequently, significant changes in

transformation in the implementation and adoption of changes in

pediatric health care delivery were implemented: video telemedicine,

public health interventions such as population‐based health beha-

telephone or email consultations.

viors to reduce community spread (e.g. handwashing, social distan-

Although telemedicine for respiratory diseases is not new, it was

cing, and face coverings), new models of healthcare delivery (e.g.

rarely implemented in routine care before COVID‐19. What is clear

remote care) and promoting healthy lifestyles (e.g. decrease indoor

now, is that shifting towards virtualized care in response to COVID‐

pollution or smoking bans) were key factors for better outcomes.

19 has shown to be an effective tool for health‐care delivery during

COVID‐19 and respiratory diseases

the pandemic, offering patients the chance to receive care for their
children while staying at home ‐ avoiding the risk of infection.

At the beginning of the pandemic, it was thought that children with

Worldwide, physicians were embracing virtual care. This was applied

comorbidities, particularly those with respiratory diseases, would get

to both HIC and LMICs globally. For us in Costa Rica, and very similar

sick and collapse the health system. As a result, all children were

to other Central American countries, in mid‐2020, more than 70% of
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consultations were happening virtually. Although it has decreased, it

investments into their own recovery. A recent paper addressed the

is likely to be a tool that won't be disappearing any time soon.

threat of the COVID‐19 pandemic to the sustainable development

The pandemic has also created a unique opportunity to change

goals in Africa. (11) As agreed by many, health was one of them.

the management of many chronic respiratory diseases, particularly

This is the reason why a sustainable approach to health systems

moving from in‐person visits to virtual consultations with the spe-

worldwide is needed to ensure that health care delivery will be safe,

cialist either at home or at a local health facility. Now, the challenge

available and of high quality. This will be even more important in

in most LMICs is to obtain and implement new technology to be able

the post‐COVID‐19 era because of the likelihood of a potential

to improve home‐monitoring that will enhance teleconsultation.

increase in demands for health services due to i) lack of income to
pay for health care, treatment and other services, ii) the increased

The “new normality”: going back to school

burden of chronic disease (e.g. psychological or mental diseases, iii)

On the other hand, many concerns started growing as a result of

CLD (e.g. cystic fibrosis).

worsening of cardiopulmonary fitness or disease progression in

home confinement, particularly on children and adolescents. Time

In summary, COVID‐19 has served as a “reality check” for

showed that aside from mental and psychological health issues,

health systems around the world, showing their strengths, but

children were physically less active, had much longer screen time,

also their weaknesses. We need to learn from this experience and

irregular sleep patterns, less favorable diets, increased obesity and

be resilient to be able to adapt to our new practice in respiratory

worsening cardiopulmonary fitness. (9) All these issues raised the

medicine. At global, national and local levels, public health sys-

awareness of potential physical and mental health concerns that

tems should invest in digital technologies and create future

suggested the need to invest in healthy lifestyle and psychosocial

health policies to ensure continuous application, development

support programs on a national and local setting.

and innovation. In addition, international cooperation for better

Overall, evidence does not support that children with asthma are

pandemic preparedness, more efforts to address social and

at increased risk of COVID‐19 morbidity or mortality compared with

health inequalities, better universal health care and enhancing

children without asthma. However, there is a high perceived risk of

resilience of the health system is high needed.

in‐person learning. Given little guidance regarding transitioning
asthmatic or other children with CLD back to school, many health
systems in coordination with the regional or local education autho-
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Medical education in the social distancing era
Not less important, one major change in the pandemic was the
participation in scientific conferences, sometimes limited in LMICs
because of work and economic reasons. The COVID‐19 outbreak
has accelerated the use of virtual communication. Worldwide,
virtual meetings have rapidly become popular with many advantages: saves money, time, can lower carbon footprints, but also
can allow participants to balance work‐life limitations. Online
meetings enable scientists to share their latest results, establish
collaboration, generate ideas, engage on scientific discussion, but
more importantly, communicate/educate on updated information
promoting knowledge‐sharing and networking opportunities for
LMICs. (10)

Socioeconomic impact of covid‐19 in LMICs and its
effect on health
As we know, COVID‐19 has affected almost every corner of the
world. This pandemic has led to a health crisis that has seriously
impacted human lives and the world economy; and still does. Unfortunately, many poor countries that benefit from financial support from industrialized countries and other NGO, were more or
equally affected. Also, it is expected that HICs will prioritize
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The agent was quickly identified and the genetic sequence was in
the public domain within 2 weeks of the initial report to the

South Africa reported the first case of severe acute re-

World Health Organization. Within four weeks into the outbreak,

spiratory syndrome coronavirus 2 (SARS‐CoV‐2; COVID‐19) on

more than 40,000 people had been infected while visitors and

March 5 2020; subsequently 2 distinct waves of the pandemic

travelers brought the disease to more than 24 countries (1). Ever

have occurred. The first wave occurred from June 7 to August 29

since the initial report of pneumonia of unknown etiology from

2020 (weeks 24 to 35) while the second wave [November 22

Wuhan, many Asia countries were on high level of alert. The

2020 to February 6 2021; weeks 48 to week 5 of 2021] was

memory of the SARS epidemic in 2003 was still fresh in the mind

driven predominantly by the emergence of a variant virus, the

of the public and heath care workers. Varying forms of lockdown

South African variant B1.351. 1 Non‐pharmaceutical interven-

were employed by many Asia countries (2). Many measures may

tions to prevent transmission were widely, rapidly implemented

be partly responsible for the relative success of the control of

including a national lockdown, with school closures from March

COVID‐19 in Asia‐Pacific despite the high population density and

18 2020 and measures restricting travel and trade from March

difficulties of social distancing measures in the region. The use of

25 2020. Restrictions were eased from May 1 2020; limited re‐

mask by the general public in Asia was almost universal ever

opening of schools occurred from June 8 2020 with all schools re‐

since the early beginning of the pandemic, while the rest of the

opened by September 1 2020. Widespread use of public health

world spent a lot of time debating whether one should wear a

interventions including hand hygiene, social distancing, universal

mask or not. The countries within Asia are responsible for pro-

wearing of masks, identification and isolation of infected people

ducing most of the protective equipment in the world; therefore,

and tracing of contacts were implemented nationally. By April

supply was not a major issue except at the very beginning.

13th 2021, there were a cumulative total of 1.56 million cases

Cancellation of public events, closure of restaurants and movie

and 53 356 deaths.2 However more than 150 000 excess deaths

theaters, working from home all contributed to the reduction of

have been reported, suggesting that COVID‐associated mortality

gathering of people. Asymptomatic infection was recognized

may be substantially higher. Even with conservative estimates,

early on such that the approach in many Asia countries has been

mortality rates from COVID are amongst the highest globally. As

to test with a very low threshold (3). Massive upscale of testing

of April 2021, only 0.5% of the South African population have

was exemplified by the efficient mobile testing sites in South

been vaccinated, with limited targeted vaccination of health care

Korea and China (4). The test‐trace‐quarantine approach was

workers occurring slowly. 3

taken very seriously. All infected patients were isolated in dif-

Strong national surveillance systems for detection of infec-

ferent facilities depending on their severity. Many Asia countries,

tions through a laboratory‐based surveillance system operated

despite the limited resources available, were able to control the

by the National Institute for Communicable Diseases (NICD)

pandemic rather efficiently. The lessons learnt over the past year

were established. In parallel, a prospective surveillance program

will certainly help us to better prepare for the next pandemic

with electronic collection of data on hospitalizations (DATCOV)

to come.

was established at sentinel hospitals encompassing 513 facilities
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(100% of all private sector facilities and 88% of all public sector
hospitals).4

over‐crowding and inability to implement public health measures
to prevent transmission were key challenges. Safe re‐opening of

Similar to data reported from high income countries, children in

schools required improved access to water, universal use of

South Africa predominantly developed mild disease or were

masks, environmental controls, operational changes (such as

asymptomatic. Of SARS‐CoV2 infections, children constituted a small

smaller classroom sizes, social distancing in classes), screening of

proportion of cases, with approximately 136 153 (9.2%) occurring in

staff and students for symptoms and exclusion of high‐risk staff.

children or adolescents under 19 years of age.5 The median age of

Lockdowns with widespread unemployment in SA, food and

infection was 14 years (interquartile range [IQR] 8.0 – 17.0 years;

housing insecurity, have a major impact on the economy, further

44% male) with 3586 (2.6%) occurring in infants. The cumulative

compromising child health. However, major reductions in influ-

incidence of laboratory‐confirmed infections in children was almost

enza cases and admissions for RSV‐associated respiratory dis-

6‐fold lower than adults (623.8 per 100 000 population vs. 3551.2

ease occurred through the pandemic, reflecting less transmission

per 100 000 population). Weekly incidence was highest (32 per 100

of these viral pathogens, attributable to the effectiveness of non‐

000) in the first wave in week 28 and during the second wave (55.2

pharmacological interventions. 9

per 100 000 in week 1 of 2021). The epidemiology of infections

Despite children and adolescents constituting approximately

followed adult curves, with substantially higher numbers of infec-

a third of the South African population, and despite the high

tions occurring in the 2nd compared to the first wave and increases in

prevalence of risk factors such as TB, HIV, malnutrition or pov-

numbers of infections across age groups.

erty that could predispose to more severe COVID10 , children

Amongst hospitalizations, a minority were in children or ado-

developed remarkably little serious infection and have been

lescents, representing approximately 3.8% of all COVID‐related

largely spared from the direct effects of COVID. While the SA

5

Median age at hospitalization was 10.2 years

variant virus has led to more infections in all age groups of

(IQR 1.4 ‐17.0 years); 47% were male. Adolescents aged 15‐19

children, due to its higher transmissibility compared to original

years had the highest numbers of hospitalizations (36%), while in-

virus, disease severity has not been more severe in these age

fants accounted for 21%. Weekly number of admissions and ad-

groups.5 In contrast, higher severity of disease in adults due to

mission rates were higher in the second wave compared to those in

the SA variant has been reported compared to that occurring

the first wave; the rate of admission in infants increased sub-

from the original virus. Transmission is unrelated to school

stantially during the second wave. However, admission rates to ICU

opening or closing, indicating that community or household

(6.7%) and in‐hospital mortality (3.6%) were similar in the first and

transmission is the major source of transmission. However, the

second waves. Mortality rates were much lower than those older

indirect effects of the pandemic on children have been sub-

than 19 yrs; most children who died had underlying conditions. In‐

stantial. The current crisis has exacerbated global inequities in

hospital case fatality rates were 3.6% in children or adolescents

health, but also provided new opportunities to strengthen child

compared to 23.7% among those older than 19 years. A small

health.

hospitalizations.

number of children were hospitalized with multi‐inflammatory
Ke yw or ds

system disease.
There was no association between school opening or closing and

COVID, South Africa, child, indirect effects, variant.

either infections or hospitalization in children.5 While an increased
number of infections occurred in children and adolescents in the

Re fe re nc es

second wave, in contrast to adults, there was no increase in severity

(1). Weekly epidemiological reports National Institute Communicable Diseases South Africa; https://www.nicd.ac.za/diseases-a-zindex/covid-19/surveillance-reports/weekly-epidemiologicalbrief/

of disease with rates of ICU admission and mortality similar to that in
the first wave.
The indirect effects of the pandemic on child health globally
and in South Africa have been a concern. 6–8 Downscaling or reduced access to regular child and maternal health services has
had an impact on immunization, antenatal and nutritional programs, and other diseases such as tuberculosis. Delays in seeking
care for sick children, have led to more severe illness at presentation and lower uptake of effective preventive interventions
such as childhood vaccination. Closure of schools with impact on
child mental health, learning, the ability of parents to work and
less access to school feeding programs has been a concern. Re‐
opening of schools in the context of COVID has been challenging,
especially for students from the most deprived communities
who have been more severely affected. In more disadvantaged
schools,

access

to

water

and

soap

for

hand

washing,
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map.html] Last accessed 13 April 2021
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Moore PE, Stein RT, Wong GWK, Zar HJ: Brief report: International
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the presence of other concomitant respiratory viruses during the
2020 winter season; the second (B) tested the hypothesis that
children produced similar COVID‐19 viral loads as the adult
population and were thus capable of efficiently spreading the
infection.
A. It is well recognized that respiratory viruses such as influenza,
RSV, and SARS‐CoV‐2 share similar routes and means of transmission. The huge social efforts to prevent the spread of SARS‐
CoV‐2 likely affected the epidemiology of influenza and RSV [3],
and thus we set out to study these concomitant infections during
the winter months in Southern Brazil.
B. The idea that children may be important vectors for COVID‐
19 spread in the community has been tested in some com-

* T h e CO V I D ‐ 1 9 P a n d e m i c a n d
I ts E f f e c t in B r a z il.

munities with controversial results, because many of these
settings and stage of disease are not ideally comparable. [4, 5,
6, 7] Measuring viral loads form nasal samples can provide at
least some insight on the impact of childhood to adult virus

Renato T. Stein

transmission.

Professor of Pediatrics, Pontifícia Universidade Católica RGS
Head, Pediatric Pulmonary Service, Hospital Moinhos de Vento

Methods

Porto Alegre – Brazil

A. This study included pediatric and adult subjects with suggestive
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symptoms of COVID‐19 in two health care facilities, during local
well‐defined influenza and RSV seasons [8]. They were all tested

Since December 2019 the world experienced the outbreak of
the severe acute respiratory syndrome coronavirus 2 (SARS‐CoV‐2).

with RT‐PCR for SARS‐CoV‐2, influenza A (Flu A), influenza B
(Flu B) and RSV.

SARS‐ CoV‐2 has spread throughout the world with a catastrophic

B. Adults and children (aged from 2 months to ≤18 years) with signs

impact not only on public health but also with significant social and

and symptoms of acute SARS‐CoV‐2 infection for less than

economic burden. Brazil is currently the third most affected country,

7 days were prospectively enrolled and performed RT‐PCR assay

with 9,447,165 confirmed diagnoses of COVID‐19 and 230,034 re-

to SARS‐CoV‐2 detection; cycle threshold (Ct) values of ORF1ab,

lated deaths up to February 7, 2021 [1].

N, S gene‐targets, and the average of all three probes were used

The response to the pandemic has triggered a major

as surrogates for viral load.

change in overall human behavior, with social distancing measures, teleworking, closing of schools and daycare facilities,

Main Results

closing of businesses, strict hygiene behaviors, widespread use

A. 1,435 suspected COVID‐19 participants (1137 adults, and 298

of face masks, travel restrictions, and avoidance of activities

children) were included. SARS‐CoV‐2 was positive in 469 (32.7%)

associated with population gatherings. Brazil has not been an

while influenza and RSV were not detected at all.

exception to this new scenario, and while it took a while for

B. 376 participants with confirmed SARS‐CoV‐2 infection were

efficient measures of social distancing to take place, schools and

included, 21 infants (younger than 2 years), 62 older children and

daycare facilities have been closed since mid‐March and children

293 adults. RT‐PCR Ct values of children did not differ from

have been home since then [2]. The pediatric population (0‐19

adults, as observed by the analyzed probes (namely ORF1ab, N,

years old) represents more than 25% of the Brazilian population,

and S), and by the mean of all three gene‐targets. However,

however it is observed that this group corresponded to only

infants had significantly lower Ct values compared to older

1.9% (19,589/989,170) of all cases of SARS by COVID‐19 re-

children and adults.

ported in the year 2020, until the beginning of April 2021. In
relation to deaths, this population corresponds to 0.5% (1,564/

Conclusions

321,659) of all deaths due to the disease reported in the same

A. Measures to reduce SARS‐CoV‐2 transmission likely exerted a

period. The lethality in children and adolescents hospitalized

huge impact in the spread of alternate respiratory pathogens.

due to SARS by COVID‐19 was 8.0% (1,574/19,589), while the

These findings contribute to the knowledge about the dynamics

overall lethality in all age groups was 32.5% (321,659/989,170)

of virus spread. Further, it may be considered for guiding ther-

in the observed period (data from SIVEP‐Gripe, Brazilian

apeutic choices for other common respiratory viruses in the

Ministry of Health).

community.

Here, we present results from two studies in the population

B. Children younger than 2 years had lower Ct values compared to

we have enrolled in Brazil. The first (A) study was set to detect

older children and adults, even though they presented mild
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respiratory symptoms. Older children had similar Ct values as

journey to the hospital, then a long wait in the middle of an unruly

adults. Although viral load is not the only determinant of

scrum of other children, followed by usually a short consultation,

transmission, children, especially infants, may have a role in

often with a doctor who has never seen the child before and prob-

SARS‐CoV‐2 spread and this may be particularly important when

ably never will again, ending with a long journey home, the same

schools and daycare activities return to their normal settings.

cycle being repeated every few weeks or months. New patient referrals were equally cumbersome, the family visiting the hospital
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where an initial plan for testing is made, then a 2nd return visit for
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the tests before entering the outpatient follow‐up cycle above. Virtually overnight, consultations became remote by telephone and
then video link. There were three important consequences which will
be carried forward after the pandemic:
• Increased capacity for remote monitoring: in principle, smartphones can be used to Bluetooth spirometry, height, weight,
oxygen saturation, exhaled nitric oxide and even lung sounds
• Travelling kept down to a minimum: tests planned with a remote
call, and results given also remotely, where possible
• Asthma biologicals (omalizumab, mepolizumab) which are conventionally given by injection in hospital every 2‐4 weeks with
two hours post‐injection monitoring, are now given at home by
the parents [1]. The first three doses and training are given in
hospital. Thereafter treatment is at home, with direct observation
by video link. This has proven safe and popular with families
Initially and wrongly, it was thought children, especially those
with comorbidities, would get sick, and the default was all children were locked down, and anyone remotely vulnerable was
shielded. Schools and nurseries closed, except for the children of
key workers. However, the data rapidly showed that in fact children generally had a mild illness [2,3], and very few were admitted
to Intensive care [4], albeit there was a rare and severe vasculitic
syndrome complicating CoVID [5]. These and other reassuring
data led to challenges to the concept that lockdown was necessary or desirable. There were also reassuring data that, as with for
example tuberculosis, the risk of transmission from children to
adults is low [7], although admittedly this may change with the
advent of new strains.
Furthermore and surprisingly, outcomes for many pediatric diseases improved. Hospital emergency room visits declined dramatically, for asthma attacks of all severity; it was not just that milder

* CO V I D‐ 1 9 a n d C h i l d r e n , H I C
S e t t i n g : Wh a t Di d W e H a v e t o
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attacks were being managed at home [8]. Of note, children with
asthma rarely had CoVID detected. The reasons are speculative, but
likely lockdown interrupted the transmission of conventional respiratory viruses such as rhinovirus and respiratory syncytial virus.
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However, there has been a major downside. Hospital resources for children, which were over‐stretched before CoVID,
have been drastically cut back to make space for the far greater

The CoVID pandemic has compelled us to reconsider all that

numbers of very sick adult patients. However, CoVID has led to

apparently had been set in stone for decades, and the wonder is that

delayed presentation; a survey of 4075 UK & Irish pediatricians

we needed a pandemic to make us rethink how we practice clinical

with a 60% response rate, one third reported seeing at least one

medicine. The outpatient follow‐up cycle often consisted of a long

delayed presentation within the previous two weeks [10];
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neonatologists reported late presentation in labor and that discharge from the post‐natal ward was often too early. The most
important delays were in child mental health and safeguarding
[10, 11]. It is becoming ever clearer that the consequences of
lockdown for child mental health are huge, and only just being
appreciated. Teachers and school are such an important safety
net for children trapped in an abusive home, and this has been
taken away.
Post‐CoVID there will be clinical and societal challenges.
Clinically, it is clear that Telemedicine is here to stay. It is also
likely that for many months or even years, despite vaccination,
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families will not want to come to crowded clinics. We will need to
consider whether all clinics will need to be CF‐style. We will need
to determine how best to monitor patients in their homes. But we
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definitely need to increase our vigilance about safeguarding.
Societal challenges are also considerable; these include maintaining the current low levels of atmospheric pollution; pre-

* Ea r l y R S V B r o n c h i o l i t i s a n d
Childhood Wheezing and Asthma.

venting the transmission of conventional respiratory viruses by
behavioral change, keeping children with viral infections at home.
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In summary, CoVID has changed the face of how we live and
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how we practiced Pediatrics in high income settings, and there
will be no going back. Also, there will likely be further epidemics:

Respiratory syncytial virus (RSV) bronchiolitis is a frequent

either more CoVID case surges or new viruses, or both. We need

cause of infant airway disease.1 It is the second cause of infant

to be prepared for and embrace the future, and not sink back to

death in the world following malaria. There is no effective

2019 [12, 13].

treatment and palivizumab is the only effective drug to prevent
disease and only in high risk patients. Several attempts are un-
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derway to prevent RSV in the general population, including ex-
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the children with RSV bronchiolitis continue having wheezing
symptoms after recovering from the acute infection.3 We need to
distinguish preschool wheeze and school‐age asthma within the
domain of post‐bronchiolitis wheeze as a large proportion of
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suggests that RSV is causally linked to recurrent infant wheeze,

symptoms. A proportion of them, however, continue to have
asthma throughout life. The causal link between RSV and post‐
bronchiolitis wheeze has not been fully elucidated. Trial evidence
at least in late preterms. 4 The causal link with asthma is less
strong and may be confounded. 5 One of the key challenges in this
field is that randomized prevention studies may be underpowered to show relevant impact as it was calculated that ten
thousands of trial participants may be needed. 6 A recent WHO‐
funded meta‐analysis tried to weigh evidence for a causal link by
assessing the effect of correction for confounding (Brunwasser,
Lancet Respir Med, in press). Studies correcting for confounding
showed substantially less strong effects of RSV on asthma risk
casting doubt on the causal link. Nevertheless, WHO concluded
there is a need for better trial data, which could come from ongoing large clinical RSV prevention trials. 7 If RSV prevention will
impact on long‐term health, this will increase the value of such
interventions.
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appropriate treatment to prevent attacks(3). Wheezers with
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symptoms only during acute attacks (episodic wheezers) are
managed with as needed therapies, such as inhaled bronchodilators, for acute symptoms, but they should not be prescribed
maintenance therapies such as inhaled corticosteroids (ICS)(4). In
contrast, preschool children with wheeze both during and in
between acute episodes (multiple trigger wheezers) are prescribed maintenance therapy(4). However, this approach assumes that multiple trigger wheeze is associated with airway
eosinophilia and is therefore more responsive to inhaled
corticosteroids, while episodic wheeze is not. It also relies on
accurate parental identification and recall of symptom pattern
and does not include objective tests of airway inflammation or
infection to guide treatment. The challenge is identifying which
child will benefit from routine use of maintenance therapy
with ICS.

Atopy and blood eosinophils to determine use of ICS to
prevent pre‐school wheeze attacks
Aeroallergen sensitization is an established marker of differential
response to ICS in pre‐school wheeze(5, 6). An objective assessment of atopy should therefore be used to help guide use of
ICS as maintenance therapy in preschool wheeze, regardless of

* P he notype‐ based Management o f
P r e s c h o o l Wh e e z e .

clinical phenotype. A meta‐analysis of effective treatment strategies to reduce acute attacks of pre‐school wheeze has shown
that children with recurrent wheeze and a clinical phenotype that
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lowed identification of pre‐school wheezers most likely to respond to ICS(9), and when combined with aero‐allergen

Wheezing illnesses and asthma are recognized as the most common

sensitization, identified with greatest accuracy children most

non‐communicable diseases among children worldwide (WHO https://

likely to respond to ICS. Although data from pre‐school children

www.who.int/en/news-room/fact-sheets/detail/asthma). Approximately

with severe wheeze suggest a reasonable relationship between

half of all children experience at least one episode of wheezing by the age

lower airway eosinophils in bronchoalveolar lavage (BAL) and

of 6 years(1) and wheeze‐associated disorders is one of the leading

peripheral blood(10), the efficacy of using blood eosinophils to

causes of emergency department visits and hospitalizations for children

guide use of maintenance ICS to reduce attacks has not yet been

worldwide. The British Thoracic Society national pediatric asthma audit

prospectively tested in this age group, but is an urgent question

has shown admissions for wheezing are heavily skewed towards younger

that needs to be addressed.

children, whereby children under 5 years account for approximately 75%
(2). Our current management strategies to prevent attacks of wheeze
need to change significantly if we want to change the high healthcare

The non‐atopic pre‐school wheeze phenotype

burden, morbidity and life‐long poor lung health associated with pre-

Although we have good data to inform which children with pre‐

school wheezing disorders.

school wheeze will respond to maintenance ICS, we have little
evidence of effective treatments for children who are not sen-

Current management strategies

sitized to aero‐allergens. Unfortunately, this makes up the majority of pre‐school wheezers, since approximately 75% of

Establishing the clinical phenotype, from parental symptom re-

wheezers are non‐atopic (11). Unbiased analysis of BAL of chil-

ports, is currently used to guide selection of the most

dren with wheezing has shown a cluster who are steroid
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refractory and predominantly neutrophilic(12). Moreover, we
have shown that approximately two‐thirds of pre‐school children
with severe recurrent wheeze undergoing elective clinically indicated bronchoscopy during stable disease have evidence of
positive bacterial infection in BAL when assessed by traditional
culture(13). A prolonged course of targeted antibiotics used to
treat bacterial infection identified in BAL from severe pre‐school
wheezers showed an improvement in symptoms in 92% when
they were assessed 6 months later(14). We have also shown
assessment of the lower airway microbiome segregates wheezers
into one of two clusters; a cluster with predominantly Moraxella
species which associated with airway neutrophilia, and a cluster
with increased Firmicutes/Bacteroidetes species which associated
with macrophage predominance and more closely resembled a
healthy airway microbiome(13), suggesting the former may respond to targeted antibiotics. However, BAL is an invasive procedure and cannot be undertaken repeatedly. It may be that the
optimal management of non‐atopic wheezers is to look for lower
airway infection in induced sputum(10) and undertake a period of
treatment with targeted antibiotics, but the efficacy of this approach needs to be prospectively tested.
Attacks of wheeze in children of all ages are not benign and
are a huge healthcare burden making up the majority of acute
pediatric healthcare attendances. We need to progress from
deciding our management based solely on clinical phenotypes
(from history and examination) to the use of endotypes, determined by a combination of clinical features and underlying
mechanism to allow us to treat patients with individualized
strategies and personalized care. We must move away from the
reflex prescription of bronchodilators and inhaled corticosteroids in any child with pre‐school wheezing without considering
assessments of what is causing the wheeze and importantly, what
can be done to stop it from happening again.
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A large body of literature has the addressed risk factors for
and long‐term consequences of chronic airway obstruction, often
assessed by use of the percent predicted value for forced expiratory volume in one second (ppFEV1). A proportion of children
and adults with a low FEV1 also have a low percent predicted
forced vital capacity (ppFVC), and therefore, a normal FEV1/FVC
ratio. If the maneuver is correctly performed, such persons do
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not have functional evidence of airway obstruction, and their
pattern is one of spirometric restriction, or “small lungs”. Adults
with spirometric restriction are at increased risk for subsequent
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[5]. Martin‐Frias M, Lamas A, Lara E, Alonso M, Ros P, Barrio R. Pulmonary function in children with type 1 diabetes mellitus. J Pediatr
Endocrinol Metab 2015;28:163‐9.

mortality from all causes, but also specifically for death due to
heart disease and diabetes1. These results suggest the hypothesis that a spirometric restrictive pattern may reflect alterations
in developmental trajectories that affect not only the lung but
other organ systems as well.

5 | AERO SO LS IN CHILD R EN –
WHA T NEWS?

In support of this contention, a study of young adults with
congenital heart disease found that almost half of these patients
had at least mildly impaired ppFVC2. Of interest, patients with at
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least moderately severe restriction had a 1.6‐fold increased risk
of death compared with patients with normal lung function. A
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of similar age3. FEV1/FVC ratio was not affected. Children with
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were more likely to have decreased exercise tolerance and
quality of life than those without such pattern.

When we consider aerosol therapy, we usually think of medi-

Similarly, a study performed over 30 years ago showed that

cations for asthma like beta agonists and inhaled corticosteroids.

children with insulin‐dependent diabetes mellitus (IDDM) have

Although these are now the most commonly administered aerosol

reduced ppFVC as compared with control children4. There was

medications, for centuries therapeutic vapors were produced by in-

no association between the severity of the restrictive spirometric

cineration. Indeed, nicotine almost certainly is the most commonly

pattern and duration of the disease, and the authors concluded

inhaled drug today.

that the tendency towards reduced lung volumes in IDDM may

The modern era of aerosol therapy began with aerosol insulin

not be a direct result of the metabolic disturbances in the dis-

in the 1920s. Although inhaled insulin decreased blood sugar, the

ease. Similar results were recently reported in children with type

effect was erratic. With the development of more efficient aerosol

I diabetes5.

devices capable of targeting specific parts of the airway, and with

Taken together, these results suggest that, both in children

the recognition that medications for nebulization must be devel-

and adults, restrictive spirometric patterns are associated with

oped specifically for that purpose, a variety of medications are

concomitant alterations in organ systems other than the lungs.

being developed both for pulmonary and systemic delivery via the

We postulate that these restrictive patterns have their origins in

airway.

early life, and may be associated with impaired developmental

Delivery of antibiotics by aerosol goes back more than 75 years

trajectories globally affecting the growing child in utero, post-

with reports published in Science and the Diseases of Chest (now

natally or both. Understanding the biological mechanisms that

CHEST) discussing aerosolization of penicillin to treat pneumonia.

determine these altered modules may help prevent spirometric

Aerosol antibiotics produce a high concentration in the airway with

restriction and associated morbidities up to adult life.

minimal systemic effect and toxicity and are user friendly compared
to intravenous drugs. However they do not penetrate into the most
distal airway, so antimicrobial resistance invariably develops. Some
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aerosol antibiotics can cause cough, irritation, and bronchospasm.
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that the medication should be concentration‐dependent with a high
AUC/MIC, well tolerated at the and not inactivated in the airway.
The aminoglycosides were among the first antibiotics to be given by
aerosol in the modern era for the treatment of CF. Although aminoglycoside use still dominates aerosol antibiotics, colomycin, azetreonam, and others are also being used for the treatment of CF and
non‐CF bronchiectasis.
Immunizations can also be delivered by aerosol to the lung
and, if deposited in the acinus, can have systemic absorption as
well. In 1983, Dr. Albert Sabin and colleagues showed the feasibility of aerosolizing measles vaccine. Since then, clinical trials
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have demonstrated that aerosol measles vaccine gives a superior

deaggregated form suitable for inhalation. DPIs can be either “active”

boosting response compared to injectable vaccination in school‐

or “passive” devices. Passive devices require vigorous suction by the

aged children. However, studies performed in infants under 10

patient to deaggregate the powder while simultaneously inhaling the

months of age show that primary seroconversion rates are lower

medication.

with aerosol than with subcutaneous vaccine. Immunizations are

Young children, particularly infants, are a special and un-

being developed for the treatment of other viral diseases includ-

derstudied subpopulation with regard to aerosol therapy. There

ing an aerosolized Ebola vaccine which has been shown to be

are various anatomical, physiological and emotional factors un-

effective in protecting primates.

ique to infants that present significant difficulties and challenges
for aerosol delivery. Of these, the single most important factor to
consider in practice is the compliance of infants during aerosol

* A erosol Therapy for Children.

administration. In this regard, the application of the face mask
and crying that is often associated with it need to be considered.
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For example, we now have compelling data that help dispel the
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myth that aerosol delivery to the lungs of crying children is en-
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hanced as a result of a deep inspiratory breath (3). This is
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probably related to the fact that crying or screaming infants
adopt abnormal breathing patterns (4) such as a greatly pro-

The value of aerosol therapy was recognized by ancient ci-

longed expiration followed by short, high inspiratory flow velo-

vilizations in India, China and the Middle East, as well as by

city gasps leading to greater aerosol impaction in the throat (5)

Hippocrates and Galen (1). During the past half century, inhala-

and frequent swallowing. While increased bronchodilator de-

tion treatment has increased considerably in both sophistication

position in the URT and GIT may not be of great clinical sig-

and scope, and the advantages of this route for the delivery of a

nificance in infants with asthma, this observation may be of

variety of drugs have become well recognized. Aerosol medica-

greater concern during nebulizer treatments with corticosteroids

tions are used to treat many lung diseases or to use the tennis‐

(6) due to increased systemic absorption and a greater risk of

court‐like surface area of the lung as a portal of entry for treating

adverse effects. Thus, in contrast to previous assumptions, crying

systemic disease. Targeting drugs at the respiratory tract re-

is now known to be detrimental and all efforts should be made to

ceptors for the treatment of lung disease in children would seem

avoid it.

ideal since aerosolized medications have their maximal effect on

Similarly, the role of smaller particle size required to better

the diseased lung, usually begin to act very rapidly and adverse

lung deposition in young children has also been appreciated (7,8).

systemic effects are minimized, since a much smaller effective

Asthma is arguably the most important condition for which

dose can be provided by inhalation than with oral or intravenous

aerosols are commonly used including both beta‐agonist and an-

administration.

ticholinergic bronchodilators and inhaled anti‐inflammatory

For an aerosol device to efficiently deliver medication to the

(corticosteroid) medications. Asthma is very common in infants

lungs it must generate an aerosol cloud that has a mass median

and toddlers, yet most devices for administering aerosol medi-

aerodynamic diameter (MMAD) small enough for efficient inhalation

cations to babies are derived from those developed initially for

and deposition in the lower respiratory tract while, ideally, also

adults and older children. Recent devices have taken into account

minimizing deposition in the upper respiratory tract.

special face sizes and used sophisticated 3D technologies to de-

There are three major types of aerosol generators, with each
method having its relative advantages and disadvantages (2). In general,

velop better masks specifically suitable for infants and young
children (9).

these types consist of small volume liquid nebulizers (SVN), pressurized
metered dose inhalers (pMDI), and dry powder inhalers (DPI).
• The SVN is an aerosol generator that converts liquid drug
solutions or suspensions into aerosol and is powered by compressed
air, oxygen, a compressor, or an electrically powered device.
• The pMDI is a small, portable self‐contained drug device
combination that dispenses multiple doses by a metered value. Because of high medication loss in the oropharynx and hand‐held coordination difficulty with pMDIs, holding chambers and spacers are
often used as ancillary devices with the pMDI.
• The DPI is an aerosol device that delivers drug in a powdered
form, typically with a breath‐actuated dosing system.
SVNs and pMDIs are considered "active" devices, as they generate the aerosol particles independent of the patient's effort, in a
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most commonly reported parameter. The LCI is calculated by dividing the cumulative expired volume (CEV, i.e. addition of all tidal
volumes from start to end of washout) necessary to empty the lungs
from nitrogen divided by functional residual capacity (FRC). Other
parameters calculated from MBW include Moment Ratios (MR) and
Slopes (S) of the 3rd phase of certain breaths during the washout
which allow differentiation of ventilation inhomogeneity in the convection dependent (Scond) and diffusion‐convection dependent
(intra‐acinar) airways (Sacin). Because it requires tidal breathing only
and no active co‐operation, it may be applicable at any age (2, 3);
feasibility may increase in younger age‐groups by using a modified
protocol and different parameters (4). An international consensus
has been published; most recently, recommendations for using MBW

6 | PHYSIOLOGY AND CLINICS

in preschool children have been consented. Commercial equipment is
available and device‐specific reference values have been proposed.

* L CI – U p date in Clin ical an d
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One advantage of the lung clearance index derived from MBW
compared to other lung function parameters is that it is relatively
constant throughout childhood, differentiates clearly between health
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as well as a suitable outcome marker in clinical trials (e.g. Ratjen et al.

E‐mail <monika.gappa@evk-duesseldorf.de>

Lancet Respir Med, Hyperonic saline in preschool). Furthermore,
Bernasconi et al. compared parameters derived from MBW in patients
with CF and minimal function with those in patients with residual

Aims

function of CFTR and found that LCI and other increased ventilation
inhomogeneity is associated with less CFTR function (7).

• Introduction of the concept of gas washout techniques for mea-

The role of Multiple Breath Washout in Primary Ciliary Dyski-

suring the Lung Clearance Index (LCI) and assessing small airways

nesia was less clear, but recent publications suggest that the LCI is

disease.

more sensitive than spirometry as in patients with CF (8); and that

• Overview of recent research and clinical applications of inert gas
washout with specific emphasis on the utility of the LCI.

changes in the LCI may have a predictive value regarding exacerbations (9).
In asthma, assessment of ventilation inhomogeneity may help

Inert gas washout techniques have been introduced in the 1950s

to understand the pathophysiology of the disease, but its clinical

(1). There has been a renaissance since the beginning of the millen-

use has been questioned. A recent publication by Arianto et al.

nium when modern technologies and better sensors became more

reports LCI and Phase‐3‐Slope‐analysis compared to conven-

readily available. Since then, inert gas‐washout has been re‐

tional lung function techniques in children and adolescents with

established as one of the most sensitive tests to assess small airway

mild‐to‐moderate asthma compared to healthy controls. They

function: Spirometry only measures airways down to approximately

found a statistically significant difference for Scond, but no dif-

generation seven, the peripheral airways continue to generation 23,

ference in the LCI; however, there was an overlap of both LCI and

with intra‐acinar airways starting from approximately generation 17.

Scond between the groups. For clinical purposes, methacholine

Because the peripheral airways contribute little to total airway re-

provocation was the most sensitive and specific test for a diag-

sistance, they are called the “silent zone” of the lung. The principle of

nosis of asthma in this population (10). In the COPSAC birth

inert gas washout is to assess ventilation inhomogeneity by washing

cohort, MBW was applied in 6‐year‐old children along with other

out an inert gas like SF6 or helium or, most commonly, resident

tests of lung function; however, the LCI was no better than

nitrogen while breathing 100% oxygen. Using different marker gases

spirometry or body plethysmography to differentiate children

may yield different results. Equipment, equipment dead space, pre-

with asthma/persistent wheeze from those without (11). Smith

sence of leaks, breathing pattern as well as software algorithms will

et al. (12) investigated the usefulness of MBW to reflect asthma

also influence results. Currently commercially available equipment

control compared to other measures of lung function; they found

cannot be used interchangeably; however, as more in‐depth analysis

FEV1 to be the most sensitive and specific of the lung function

is being performed, it will be possible to understand equipment‐ and

parameters calculated from MBW, Scond was the best, but in-

software‐related differences. Multiple breath wash‐out (MBW) is a

terpretation was limited because of high scatter of results in this

tidal breathing test with the Lung Clearance Index (LCI) being the

population.
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These studies are in line with previously published data of MBW
in pediatric asthma which found increased ventilation inhomogeneity
due to changes in small airways, but very limited clinical value of
measuring the LCI or Scond in childhood asthma. MBW measurement of the LCI and other indices of ventilation inhomogeneity may
be helpful for better understanding of severe therapy‐resistant
asthma in the pediatric population, as well as in long‐term studies to
better understand asthma phenotypes and identifying those at risk
for later COPD (13)
There have also been studies looking at small airways disease in
patients with sickle cell disease (14) and in patients with and without
bronchopulmonary dysplasia following preterm birth (15).
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Introduction
Asthma is a heterogeneous disease with aspecific respiratory
symptoms such as wheezing, dyspnea and cough that fluctuate
during time. Variable airways obstruction, bronchial hyperresponsiveness and chronic, mostly eosinophilic, airways inflammation are
hallmarks of asthma in children.
The ultimate aims of asthma treatment are to achieve and
maintain clinical control and reduce future risks such as exacerbations, accelerated decline of lung function and side effects
of medication. To meet these goals, asthma management should
be adjusted in a continuous cycle of assessing asthma control,
adjusting treatment if needed and reviewing response to any
adjustments. This process is called monitoring and is essential to
obtain optimal asthma control at the lowest step and dose of
medication.
All guidelines recommend to monitor symptom control and exacerbations in children with asthma, and most suggest to assess lung
function in children ≥ 5 years at least annually. (1–3) However,
guidelines are less clear how to use lung function exactly in asthma
management. None of the guidelines give clear recommendations on
how to interpret changes in spirometry, in particular when FEV1 falls
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within normal limits, which is often the case in children with

FeNO in managing children with asthma. Although the GINA report

asthma. (4)

2019 recognizes that, in children with asthma, FeNO‐guided treat-

There is even more controversy on the value of measuring air-

ment was associated with a significant reduction in the number of

ways inflammation, e.g. by measuring the fraction of exhaled nitric

children with 1 or more exacerbations (OR 0.67 [95% CI 0.51‐0.90])

oxide (FeNO), a marker of eosinophilic airways inflammation. ERS

and in exacerbation rate (mean difference ‐0.27 [‐0.49 ‐ ‐0.06] per

and BTS guidelines do not recommend the routine use of FeNO to

year), FeNO‐guided treatment was not recommended for the general

monitor asthma in children except in specialist centers, while mea-

asthma population. (2) Also, the ERS and BTS only recommend

suring FeNO for monitoring asthma is recommended by the US Food

routine use of FeNO in specialist centers. (1,3)

and Drug Administration. (1,3)

Two studies using individual patient data from 7 RCTs addressed

Therefore, in this presentation, the value of monitoring lung

two important issues on the use of FeNO in monitoring asthma in

function and monitoring FeNO in children with asthma, and the re-

children. (4,8) In the study on FEV1 mentioned earlier, Fielding et al.

levant changes in lung function and FeNO, will be discussed.

studied whether baseline FeNO values and changes in FeNO between visits predict asthma exacerbations and/or loss of asthma

Monitoring lung function

control. (4) Second, clinically relevant changes in FeNO were assessed. (8)

Although there are no randomized controlled trials that compared

In 1112 children included in randomized clinical trials, FeNO at

spirometry‐based asthma treatment versus management without

baseline was not related to asthma outcomes 3 months later. An in-

spirometry, there are several good arguments for monitoring spiro-

crease of 50% in FeNO between baseline and 3 months was asso-

metry in children with asthma. First, forced expiratory volume in 1

ciated with 11% increased odds of uncontrolled asthma at 6 months

second (FEV1) and FEV1/forced vital capacity (FVC) track from

(95%, 0‐16; P = .014) but not of an exacerbation between 3 and 6

childhood into adulthood. Children with a persistently low lung

months. Absolute changes in FeNO were not associated with asthma

function trajectory are at increased risk for COPD and mortality. (5)

outcomes in the following 3‐6 months. With data from the same po-

Second, low FEV1 is a risk factor for exacerbations and FEV1 and

pulation, it was shown that, in children with baseline FeNO < 50 ppb

persistent bronchodilator response (BDR) might help identify chil-

within a 3‐month period, a rise in FeNO < 10 ppb or of < 50% could

dren at risk of reduced lung function growth. (6,7)

not be considered a clinically relevant change. For children with

Although most asthma guidelines do not give clear advice how to

baseline values > 50 ppb, a percentage change of < 50% was unlikely

interpret FEV1 values, some guidelines use cut offs of FEV1 < 80% or

to be related to asthma. These studies suggest that only a large rise in

< 60% of predicted, or a > 20% decrease in FEV1 to recommend step

FeNO is a useful predictor for asthma to become uncontrolled while

up in treatment. (2) However, only a small minority of children will

asthma exacerbations could not be predicted.

have FEV1 values below lower limits of normal. In a recent study,
Fielding et al. studied the relation between changes in spirometry

Other studies confirmed the limited value of FeNO for prediction of exacerbations. (9)

and asthma outcomes, using individual patient data of 7 randomized

In contrast, several studies showed that FeNO may be a predictor

controlled trials. (4) A fall in % FEV1 was related to increased odds of

for loss of asthma control after cessation of low‐dose inhaled corticos-

an asthma exacerbation over the following 3 months and loss of

teroids because of clinical remission. (10)

future asthma control. The authors showed that a reduction of 10%
FEV1 between baseline and 3 months was associated with increased
odds ratio of 1.3 ([1.0, 1.6], P = .027) for exacerbations between 3

Conclusions

and 6 months. A reduction of 10% FEV1, even when FEV1 remained

As asthma is a heterogeneous and fluctuating disease, manage-

in the normal range, was associated with increased OR for un-

ment should be adjusted in a continuous cycle of assessing

controlled asthma after 3 months of 1.2 [96% CI, 1.0‐1.4], P = .046).

asthma control, adjusting treatment and reviewing response.

In the studies where FEV1 Z–scores could be obtained, falling z

Spirometry should be part of this continuous cycle and a de-

scores were associated with increased odds for both asthma ex-

crease of more than 10% FEV1 predicted increases the risk of

acerbations and being uncontrolled after 3 months. Baseline %

exacerbations or uncontrolled asthma. FeNO is less useful in

FEV1/FVC, but not baseline FEV1, was associated with ≥ 1 asthma

assessing exacerbations and loss of asthma control as only in-

attack between baseline and 3 months.

creases of > 50% seem clinically relevant.

The results of this study suggest that %FEV1, also within the
“normal” range over 3‐month periods may be useful in asthma mon-
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Alterations of the AW in Respiratory Disorders
‐Prematurity and Bronchopulmonary Dysplasia (BPD)
Premature babies have a larger amount of ASM than normal for
both their postconceptional age and their airway size. Babies who
are ventilated artificially after birth have an even larger amount of
muscle.1 Little epithelial loss is present in BPD patients. The inner
wall area, outer wall area, epithelium area and ASM area are all
substantially larger. The increased thickness of the airway wall
components may contribute to airflow obstruction in BPD patients.
‐Tracheo‐bronchomalacia
Tracheomalacia or bronchomalacia refer to weakness/softening of
the respective airway wall, due to damage to cartilage integrity, reduction/atrophy of the elastic fibers of the posterior tracheal muscle membrane,

or

an

abnormal

increase

in

transbronchial

pressure.

Bronchomalacia is caused by abnormalities/deficiencies in the bronchial
cartilage that lead to collapse, or bronchiectasis. Both may be primary,
secondary or acquired. Williams‐Campbell syndrome (WCS) is a congenital disorder of the bronchial cartilages characterized by atrophy or
absence of the subsegmental bronchial cartilages of the 4th to 6th order
bronchial divisions. Mounier‐Kuhn syndrome is an infrequent congenital
syndrome, whose hallmark is tracheal/proximal large bronchi enlargement. Typically, tracheal wall elastic fibers are absent or atrophic.
‐Postinfective bronchiolitis
Obliteration or stenosis of bronchioles and small bronchi are the
most striking features. The mucosa is usually completely destroyed and
the lumina filled with fibrous tissue. Typically arranged smooth muscle
and elastic fibers are present at the periphery. Inflammatory cells, usually
lymphocytes and plasma cells, are sparse. Transition from the patent

* The Lower Respiratory Airways
W a l l ( A W ) i n H e a l t h a n d D i s e a se .

proximal airway to the occluded segment is usually abrupt at a concave
epithelial‐covered surface. There is a sudden reduction in external diameter at the point of occlusion. The bronchiolar lumina distal to the
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occlusions are dilated (not collapsed) with no epithelial lining.
‐Smoke exposure
In pregnant mice exposed to cigarette smoke from 3 weeks prior

2

to conception until birth, the ASM layer and collagen III deposition
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were increased in offsprings. The passage of nicotine across the

3

placenta significantly increased AW area per unit epithelial basement

France

membrane in the fetal lung. Nicotine stimulates lung branching
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morphogenesis through α7 nicotinic acetylcholine receptors and may
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contribute to dysanaptic lung growth. In vitro, exposure to cigarette
The lower airways constitute the conduction zone of the re-

smoke affects mitochondrial function (i.e., energy metabolism, pro-

spiratory system. They allow the passage of air from the atmosphere

liferation, and apoptosis) in human ASM cells. In vivo, the airways in

into the alveoli. From the lumen outward, the AW can be divided into 4

adult mice chronically exposed to cigarette smoke are thickened and

layers: mucosa and submucosa (warming, moistening and removal of

fibrotic, and the expression of proteins involved in mitochondrial

particles and protective mechanisms against the external environment),

function is dramatically altered in the ASM of these mice. Cigarette

musculo‐cartilaginous layer (maintenance of the appropriate diameter

smoke‐induced changes in mitochondrial morphology (fission/fusion

of the airway), and adventitia (binding of the airways to adjacent

balance) correlate with mitochondrial function, and thus may control

structures). The anterior trachea is made up of C‐shaped cartilaginous

ASM proliferation.2

rings linked by fibroconnective tissue. The posterior membranous

‐Asthma

portion of the tracheal wall lacks cartilage; only a thin band of smooth

The tracheobronchial tree is inherently stiffer in asthma, due to AW

muscle supports it. Bronchial structure is very similar to that of the

remodeling. There is no doubt that such AW changes as observed in

trachea, although in the main bronchi, cartilage completely encircles

adult asthma occur at a very young age 3,4 Airway remodeling features

the lumen and in the more distal bronchi cartilage is non‐continuous.

reported in preschool wheezers, after the age of 1 year, include
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Reticular Basement Membrane (RBM) thickening, angiogenesis, epithe-

Changes in the total wall and cartilage areas did not correlate with

lial shedding, and increased ASM mass. The true relationship between

changes in specific compliance. Inflation to 20 cmH2O transmural

inflammation and remodeling in children cannot be determined. But, it is

pressure reduced the total wall area of bronchi from 1‐week‐old pigs.

now also clear that AHR and airway inflammation (Th‐2 lymphocyte‐

The increase in luminal volume during inflation of bronchial segments

directed) can manifest independently5 and also concurrently.

occurs, partially, by compression of the AW against the cartilage layer.

Biopsy studies indicate a gradual development of airway remodeling

Thus, both the specific compliance and the maximum inflation of

in severe wheezing between infancy and school age. When present, RBM

isolated bronchi decrease with maturation. Similarly, human tracheal

thickening may protect against airway narrowing and air trapping, by

compliance decreases progressively from infancy to adulthood. Infant

adding load on ASM. Early ASM is the only predictor of future asthma

bronchi are approximately twice as compliant as that of 4–11 year old

development, not RBM thickness or eosinophilic inflammation.4 Im-

children. Airway narrowing is increased in compliant airways and

mature ASM has the potential to actively participate in airway re-

cartilage significantly loads ASM in whole bronchi.9

modeling, to a greater degree than mature ASM. This may explain why
bronchial hyper‐reactivity is exhibited very early in life, and is further
enhanced by transient or long‐term noxious stimuli.6
The contractile function of ASM cells makes the mitochondria a

Relating the Airways to the Whole Lung (airway‐
parenchymal interdependence)

central player in the dynamics through its role in energy production.

The airway tree undergoes an enormous amplification in cross‐sectional

Beyond controlling cellular energetics, mitochondria are involved in cell

area from the proximal to the very distal airways. The pathophysiology of

proliferation and survival, calcium homeostasis and inflammation through

obstructive disease relies on the factors that determine the caliber of an

redox signaling. There is a bidirectional link between mitochondrial

individual airway, i.e. the force balance between 1) the inward elastic

structure and mitochondrial function that can explain the role of the

recoil of the AW, 2) the outward tethering forces of its parenchymal

mitochondria and its dynamics in the development of chronic lung dis-

attachments (the outsides of the walls of the intrapulmonary airways,

ease. Few data are available in children. A study that revealed the ex-

embedded in the lung parenchyma, are attached to alveolar tissue that is

istence of mitochondrial single nucleotide polymorphisms was associated

under tension. The parenchyma exerts an outward tethering force on the

with childhood asthma. In addition, recent experiments performed in our

airways that increases as lung volume increases), and 3) any additional

lab on ASM taken from preschool severe asthmatic children indicate an

forces due to contraction of ASM. Other factors contribute to airway

association between ASM hypertrophy, mitochondria and mitophagy

narrowing, such as 4) thickening of the AW and 5) accumulation of

(unpublished data).

secretions in the lumen. Airway obstruction becomes particularly severe

Isometric contraction of ASM is not a constant feature in asthma.

when these various factors occur simultaneously. However, the effect of

However, an increase in maximal shortening velocity and shortening ca-

airway abnormalities on lung function cannot be fully understood only in

pacity has been demonstrated.7 This is related to an increased content of

terms of what happens to a single airway because narrowing throughout

myosin light chain kinase, an enzyme which catalyzes the phosphoryla-

the airway tree is heterogeneous and interdependent. Obstructive lung

tion of 20 kDa myosin light chain and promotes shortening and/or active

pathologies thus depend on the way in which the airway tree behaves as

force via actin–myosin cross‐bridge cycling.7 However, the precise role of

a system.10

5

in situ ASM dynamics in asthma is incompletely understood.

The ability of a branch of the airway tree to transmit gas flow is a

‐Bronchiectasis & Cystic Fibrosis (CF)

function of its dimensions, especially its radius. Airway‐parenchymal in-

Bronchiectasis involves progressive destruction of bronchial AW

terdependence may contribute to the phenomenon known as

architecture, bronchial dilatation associated with loss of elastin, AW fi-

mechanically‐induced bronchoprotection, by which one or a series of

brosis and, in advanced cases, destruction of muscle and cartilage. In

deep inspirations taken before administering a bronchoconstricting agent

children with CF aged 0.3‐16.8 years, endobronchial biopsy showed 2

attenuates the bronchoconstricting response.

forms of airway remodeling: 1) matrix breakdown, related to inflammation and proteolysis, and 2) RBM thickening, related to TGF‐beta1 concentration but independent of other markers of inflammation.8 The

Investigations

inflammatory response in the CF airway is compartmentalized: in con-

Lung function tests provide indirect information regarding the airway

trast to the neutrophil‐dominated inflammation present in the airway

wall. Bronchial relaxation and provocation tests explore the smooth

lumen, the bronchial mucosa is characterized by the recruitment and

muscle contribution to airway obstruction. More specific assessment of

accumulation of lymphocytes.

the AW is possible using airway imaging (CT‐scan, MRI) or endoscopic
biopsies. Optical coherence tomography is a promising real‐time high‐

Structure ‐ Function of Lower Airways
Maturational changes in the bronchial wall have not been extensively
studied. In pigs, semistatic pressure‐volume curves in isolated bronchi

resolution imaging technique to assess airway remodeling.

Conclusion

showed that the specific compliance halved from 1 to 4 weeks of age.

The components of the AW are mature and functional at birth, while

No change was observed either between 4‐week‐old and adult pigs.

cartilage rigidity and airway dimensions increase with time. In disease
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conditions, AW modifications are variable according to the underlying

common practice. Nixon et al.1 studied whether antenatal corti-

conditions. Such modifications in all layers of the AW may occur con-

costeroid exposure is associated with aerobic fitness or physical

currently to accentuate the impact of the airway caliber on lung function.

activity participation in adolescents born preterm with very low

Importantly, airway‐parenchymal interaction and ASM characteristics

birth weight (VLBW). They found that exposure to antenatal

and behavior in health and disease also determine how gas is transmitted

corticosteroids was associated with greater physical activity par-

through these conducting airways. Newer methods of investigation, in

ticipation and aerobic fitness, particularly in nonblack male ado-

particular in the field of imaging, are essential for the understanding of

lescents. Prof. Alan Jobe in an Editorial in the same issue of the

diseases linked to modifications in the AW.

Journal of Pediatrics commented on this research, pointing out
that the knowledge on how the lung function of infants born

R ef er en ce s

preterm tracks across age is limited. The cohort aerobic fitness

[1]. Jeffery PK. The Development of Large and Small Airways. Am J Respir
Crit Care Med. 1998;157:S174–S180.
[2]. Aravamudan B, Thompson M, Sieck GC, Vassallo R, Pabelick CM,
Prakash YS. Functional Effects of Cigarette Smoke‐Induced Changes
in Airway Smooth Muscle Mitochondrial Morphology. J Cell Physiol.
2017;232:1053‐1068.
[3]. Lezmi G, Deschildre A, Abou Taam R, Fayon M, Blanchon S,
Troussier F, Mallinger P, Mahut B, Gosset P, de Blic J. Remodelling and inflammation in preschoolers with severe recurrent wheeze and asthma outcome at school age. Clin Exp
Allergy. 2018;48:806‐813.
[4]. Saglani S, Bush A. Onset of Structural Airway Changes in Preschool
Wheezers. A Window and Target for Secondary Asthma Prevention?
Am J Respir Crit Care Med. 2015;192:121‐122.
[5]. An SS, Bai TR, Bates JH, Black JL, Brown RH, Brusasco V, Chitano P,
Deng L, Dowell M, Eidelman DH, et al. Airway smooth muscle dynamics: a common pathway of airway obstruction in asthma. Eur
Respir J. 2007;29:834‐860.
[6]. Fayon M. Proceedings CIPP. 2008; https://www.cipp-meeting.org/
CIPPVIII/proceedings2008/CONTENT/3-SUNDAY_MORNING/2Basic_Science/1-Michael_Fayon.pdf.
[7]. Murphy TM. The ROAD to a focused view of airway smooth muscle
and inflammatory cells in asthmatic sensitization: a tribute to Newman Stephens. J Physiol. 2014;592:2915‐2916.
[8]. Hilliard TN, Regamey N, Shute JK, Nicholson AG, Alton EW, Bush A,
Davies JC. Airway remodelling in children with cystic fibrosis. Thorax.
2007;62:1074‐1080.
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Physiol (1985). 2002;92:1119‐1124.
[10]. Bates JH. Systems physiology of the airways in health and obstructive pulmonary disease. Wiley Interdiscip Rev Syst Biol Med.
2016;8:423‐437.

values were in the lowest quartile for normal lung function. Prof.
Jobe raised a concern for how these lungs will age, but indicated
that the antenatal steroids at least did not decrease exercise
tolerance because of possible inhibition of alveolar and vascular
development in the premature lung.
Lui K et al.2 evaluated the outcome trends of neonates born very
preterm in eleven high‐income countries participating in the International Network for Evaluating Outcomes of neonates. This was a
retrospective cohort study, including 154,233 neonates admitted to
529 neonatal units born between 2007 and 2015, at 24 to 31 weeks
+6 days' gestational age. In most countries, mortality decreased
whereas BPD increased for neonates born very preterm.
The Neonatal Resuscitation Program (NRP) guidelines were
updated in 2019.3 This 2019 focused update to the American Heart
Association neonatal resuscitation guidelines is based on two evidence reviews on the appropriate initial oxygen concentration for
use during neonatal resuscitation in 2 groups: term and late‐preterm
newborns (≥35 weeks of gestation) and preterm newborns (<35
weeks of gestation). They concluded that in term and late‐preterm
newborns (≥35 weeks of gestation) receiving respiratory support at
birth, the initial use of 21% oxygen is reasonable. One hundred
percent oxygen should not be used to initiate resuscitation because
it is associated with excess mortality. In preterm newborns (<35
weeks of gestation) receiving respiratory support at birth, it may be
reasonable to begin with 21% to 30% oxygen and to base subsequent
oxygen titration on oxygen saturation targets.
Interestingly, following the introduction of nasal continuous
positive airway pressure (CPAP) by the 2011 NRP guidelines,
Smithhart et al.4 studied whether delivery room (DR)‐CPAP is as-

7 | NEONATAL LUNG DISEASES

sociated with symptomatic pneumothorax in infants 35 to 42 weeks'
gestational age. The study included a large number of infants

* N e o n a t a l Pu l m o n o l o g y : " Ye a r in
R e v i e w " fo r t h e P e d i a t r i c
Pulmonologist.

(>200,000 births from a single center), with a smaller cohort with
extensive data of >9000 subjects. Administration of DR‐CPAP was
associated with pneumothorax (odds ratio: 5.5; 95% confidence interval: 4.4–6.8). Among those with DR‐CPAP, pneumothorax in-
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administration. The authors concluded that the use of DR‐CPAP was
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associated with increased odds of pneumothorax in late‐preterm and
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term infants, especially in those who do not receive oxygen in the
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delivery room.

with

gestational

age

and

decreased

with

oxygen

Moving from CPAP in term infants to a comparison between
"Less is more" is still prevailing as the notion for modern

CPAP and high flow nasal cannula (HFNC) in premature infants,

Neonatology. To allow this approach, antenatal steroids are

Manley et al.5 compared high‐flow nasal cannula (HFNC) with CPAP,
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in preventing treatment failure in a multicenter, randomized, con-

defined as post‐discharge mortality or hospital readmission during

trolled noninferiority trial among neonates admitted to special care

the first year of life. Infants with PPHN (n=7847) had a relative risk

nurseries (a nontertiary‐care nursery). The primary outcome was

(RR) of 3.5 (95%CI, 3.3‐3.7) for the primary outcome compared with

treatment failure within 72 hours after randomization. Non-

infants without PPHN (n=3,974,536). Infants with congenital dia-

inferiority was defined as <10% difference in outcomes. They found

phragmatic hernia as etiology for PPHN had a RR of 8.6 (95% CI, 7.0‐

that 78 of 381 (20.4%) vs. 38 of 373 (10.1%) infants in the HFNC vs.

10.6) and infants with meconium aspiration syndrome had a RR of

CPAP groups, respectively, experienced treatment failure. Absolute

4.0 (95% CI, 3.6‐4.4) compared with infants without PPHN. They

risk reduction, 10.3% (95% CI, 5.2%‐15.4%(. They concluded that

concluded that post‐discharge morbidity burden of infants with

HFNC was inferior to nasal CPAP.

PPHN is large. The findings extended to infants with mild PPHN and

Nasal CPAP or nasal intermittent positive pressure (NIPPV) is
the more effective treatment. However, efforts are being done to

etiologies with pulmonary vascular changes that are thought to be
short term and recoverable.

optimize that modality by using the right interface. Use of cannulas

Dao et al.9 analyzed longitudinal trends of pulmonary func-

with long and narrow tubing, the RAM cannula, has gained increasing

tion testing in patients with CDH. This was a retrospective cohort

popularity for applying noninvasive respiratory support for newborn

study of CDH patients born between 1991 and 2013. Of 268

infants thanks to ease of use, perceived patient comfort, and reduced

patients with CDH who survived to discharge, 119 had at least

nasal trauma. However, there is concern that this interface delivers

one pulmonary function test study. FEV1 (p<0.001), FVC

reduced and suboptimal support. In a noninferiority randomized

(p=0.017), and FEV 1/FVC (p =0.001) decreased with age. A his-

clinical trial6 that included 166 preterm infants at 24 weeks’ to 33

tory of oxygen use at initial hospital discharge also correlated

weeks and 6 days’ gestation requiring NIPPV, intubation within 72

with decreased FEV1 by an average of 8.0% (95% CI, 1.2%‐15.0%;

hours occurred in 14% in the group using RAM cannula and in 18% in

p =0.023). As CDH survivors reached adolescence and early

the short binasal prongs and masks group (95% CI within the non-

adulthood, almost all of them demonstrated evidence of pul-

inferiority margin). Moderate to severe nasal trauma was sig-

monary obstruction on spirometry. Furthermore, among those

nificantly less common in the group using cannulas with long and

who underwent bronchodilator challenge, the majority demon-

narrow tubing. The authors concluded that RAM cannula was non-

strated evidence of fixed obstruction. The authors concluded that

inferior to binasal prongs or mask in providing NIPPV for preterm

in survivors of CDH, average pulmonary function declines with

infants, while causing significantly less nasal trauma. Caution is

age relative to expected population normative values. Those with

needed, and further larger studies are needed to establish the non-

severe CDH represent a population at risk for worsening pul-

inferiority and possible advantage of performing initial NIPPV with

monary function. There is an association between disturbances in

RAM cannula in the group of infants with lower gestational age and

lung function with markers of both pulmonary hypoplasia and

more severe RDS.

pulmonary hypertension. This may relate to the relationship be-

Following the efforts to be less invasive, neonatologists are

tween alveolar growth and maturation of the pulmonary vascular

trying to avoid endotracheal ventilation not only by non‐invasive

bed, both of which seem to be deficient in CDH survivors. It is

ventilation but also by using the minimally invasive surfactant ther-

possible that the progressive decrease in pulmonary function

apy (MIST). A recent study7 assessed the procedural and clinical

tests among CDH survivors may be related to an arrest in pul-

outcomes associated with the introduction of MIST into standard

monary parenchymal growth or may represent evolving emphy-

care at two tertiary Australian NICUs. The majority of infants (64%)

sema, which predisposes these patients to future development of

treated with MIST did not require subsequent intubation and me-

obstructive lung diseases.9

chanical ventilation. During the MIST procedure, desaturation was

Finally, when discussing hypoxemic respiratory failure (HRF)

common. The authors concluded that MIST can be successfully in-

in neonates, we need objective measures to assess severity.

troduced in NICUs with limited experience of this technique. They

Oxygenation index (OI) is routinely used as an indicator of se-

also found that the use of atropine premedication decreases the

verity of HRF in neonates. Oxygenation index is calculated as

incidence of bradycardia during the procedure. While this method is

OI = MAP × FiO 2 × 100 / PaO 2 , where MAP indicates mean airway

becoming more common, a large study is going to be published soon,

pressure and FiO 2 indicates fraction of inspired oxygen. Limita-

supporting the use of the MIST.

tions of OI include the need for an indwelling arterial catheter for

Follow‐up on two pulmonary morbidities of term infants (per-

frequent sampling and that it is an intermittent measurement of

sistent pulmonary hypertension of the newborn [PPHN] and con-

oxygenation status by definition. Oxygen saturation index (OSI)

genital diaphragmatic hernia [CDH]) was recently described,

replaces PaO 2 with oxygen saturation as measured by pulse

suggesting the need for careful monitoring of those infants. Steurer

oximetry (SpO 2 ) in the OI equation and is calculated as OSI =

et al.8 assessed post‐discharge mortality and morbidity in infants

MAP × FiO2 × 100 / SpO 2. The advantages of OSI are that it is

diagnosed with different etiologies and severities of PPHN. This was

noninvasive and allows continuous monitoring of oxygenation

a population‐based study using an administrative dataset linking

status. OSI was not validated in neonates. The primary objective

birth and death certificates, hospital discharge and readmissions

of a recent study10 was to evaluate the correlation of OSI with OI

records from 2005 to 2012 in California. The primary outcome was

in preterm and term infants. The secondary objectives were to
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derive OI from noninvasive OSI for clinically relevant OI cutoffs.
This was done by a predictive equation for the association of OSI
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with OI derived by linear regression. The study included 1442
paired OI and OSI measurements from 220 neonates. OSI was
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cutoffs from 5 to 25. The authors concluded that derived OI from
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severity of respiratory illness and response to therapy on a
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continuous basis
Of children with operative congenital lung malformations, two‐
R ef er en ce s

thirds are diagnosed in utero by prenatal ultrasonography (US), and

[1]. Nixon PA, Shaltout HA, South AM, Jensen ET, O'Shea TM, Brown CL,
Washburn LK. Antenatal steroid exposure, aerobic fitness, and physical
activity in adolescents born preterm with very low birth weight infants.
J Pediatr 2019;215:98‐106.e2.
[2]. Lui K, Lee SK, Kusuda S, Adams M, Vento M, Reichman B, Darlow BA,
Lehtonen L, Modi N, norman M, et al; International Network for Evaluation of Outcomes (iNeo) of neonates investigators. Trends in outcomes
for neonates born very preterm and very low birth weight in 11 high‐
income countries. J Pediatr 2019;215:32‐40.e14
[3]. Escobedo MB, Aziz K, Kapadia VS, Lee HC, Niermeyer S,
Schmölzer GM, Szyld E, Weiner GM, Wyckoff MH, Yamada NK,
et al. 2019 American Heart Association focused update on
neonatal resuscitation: An update to the American Heart
Association guidelines for cardiopulmonary resuscitation and
emergency cardiovascular care. Pediatrics. 2020;145(1). pii:
e20191362. doi: 10.1542/peds.2019-1362. Epub 2019 Nov 14.
PMID: 31727863.
[4]. Smithhart W, Wyckoff MH, Kapadia V, Jaleel M, Kakkilaya V,
Brown LS, Nelson DB, Brion LP. Delivery room continuous positive airway pressure and pneumoThorax. Pediatrics 2019;144(3).
pii: e20190756. doi: 10.1542/peds.2019-0756. Epub 2019 Aug 9.
[5]. Manley BJ, Arnolda GRB, Wright IMR, Owen LS, Foster JP, Huang L,
Roberts CT, Clark TL, Fan WQ, Fang AYW, et al. Nasal high‐flow
therapy for newborn infants in special care nurseries. N Engl J Med
2019;380:2031‐40.

fetal magnetic resonance imaging (MRI) is performed in one‐third of

[6]. Hochwald O, Riskin A, Borenstein‐Levin L, Shoris I, Dinur GP,
Waseem S, Jubran H, Littner Y, Haddad J, Mor M, et al. Cannula with
long and narrow tubing vs. short binasal prongs for noninvasive
ventilation in preterm infants. Noninferiority randomized clinical
trial. JAMA Pediatr 2021;175(1):36‐43.
[7]. Roberts CT, Halibullah I, Bhatia R, Green EA, Kamlin COF, Davis PG,
Manley BJ. Outcomes after introduction of minimally invasive surfactant therapy in two Australian tertiary neonatal units. J Pediatr
2021;229:141‐146.
[8]. Steurer MA, Baer RJ, Oltman S, Ryckman KK, Feuer SK, Rogers E,
Keller RL, Jelliffe‐Pawlowski LL. Morbidity of persistent pulmonary
hypertension of the newborn in the first year of life. J Pediatr 2019;
213:58‐65.e4.
[9]. Dao DT, Hayden LP, Buchmiller TL, Kharasch VS, Kamran A,
Smithers CJ, Rice‐Townsend SE, Zalieckas JM, Becker R,
Morash D, et al. Longitudinal analysis of pulmonary function in
survivors of congenital diaphragmatic hernia. J Pediatr 2020;216:
158‐164.e2.
[10]. Muniraman HK, Song AY, Ramanathan R, Fletcher KL, Kibe R,
Ding L, Lakshmanan A, Biniwale M. Evaluation of oxygen saturation index compared with oxygenation index in neonates with
hypoxemic respiratory failure. JAMA Netw Open. 2019;2(3):
e191179. doi: 10.1001/jamanetworkopen.2019.1179. PMID:
30924897.

cases. Chest radiography (CXR) and chest computed tomography
(CT) are performed during infancy in about 90% of cases, and about
20% undergo more than one chest CT. Resection is performed at a
median age of 7 months, with indications including “prevent future
complications”, respiratory complications, pneumonia or cancer
concern. Postoperative complications occur in 18%1. Substantial
variation exists across institutions regarding the terminology and
management of congenital lung malformations. This variation greatly
compromises the ability to communicate findings, plan treatment,
compare published reports and guide future research2.
In 1997, Stocker proposed classifying congenital cystic adenomatoid malformations (CCAM) into three types on the basis of cyst size
and cyst wall composition. A new term, congenital pulmonary airway
malformation (CPAM), and an expanded classification was introduced
by Stocker in 20013. This classification was not comprehensive of all
congenital lung malformations since it did not include congenital lobar
overinflation, bronchial atresia, sequestration or hybrid lesions. Also,
type 3 CPAM may represent a form of pulmonary hyperplasia and
cystic pleuropulmonary blastoma may be misclassified as type 4 CPAM.
Langston proposed a more comprehensive classification in 2003, incorporating bronchopulmonary malformations (bronchogenic cyst,
bronchial atresia, type 1 and 2 CPAM, sequestration), pulmonary hyperplasia, and congenital lobar overinflation4. The Langston classification is based on pathogenesis and the timing of in utero airway
obstruction, with early obstruction leading to cystic maldevelopment as
is seen in type 1 and 2 CPAM and later obstruction leading to hyperexpansion as is seen in bronchial atresia.
When interpreting imaging studies of congenital lung malformation, it is preferable to be descriptive rather than to attempt to
predict a specific pathologic diagnosis that may vary depending on
classification scheme. Important features to note are the size and
location relative to the pulmonary hilum and fissures, the composition (aerated, cystic, solid), the presence or absence of a bronchocele,
the presence and location of a systemic arterial feeding vessel or
other aberrant vasculature, and the pattern of growth or regression
if prior imaging studies are available for comparison. Many congenital lung malformations are first detected on a prenatal US obtained for dating or anomaly screening at 18‐20 weeks gestation,
grow from 18‐26 weeks gestation, then plateau or regress after 26
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weeks gestation. Large malformations pose a risk of hydrops fetalis

syndrome 10 . Other lesions that can be confused for a CPAM on

and are closely monitored with US or fetal MRI. If there is continued

imaging include cystic pulmonary interstitial emphysema, post‐

growth or initial presentation in the third trimester, suspicion for a

infectious pneumatocele and intrapulmonary bronchogenic cyst.

neoplasm such as pleuropulmonary blastoma (PPB), fetal lung in-

Careful attention to the findings, comparison with prior studies,

terstitial tumor (FLIT), congenital peribronchial myofibroblastic tu-

and a thorough clinical and family history are imperative when

mor (CPMT) or congenital fibrosarcoma rather than a congenital lung

interpreting imaging studies of suspected congenital lung mal-

malformation should be raised. Chest CT is preferred over CXR for

formations to guide the most appropriate management.

postnatal imaging since small malformations may be occult on CXR.
Due to pervasive prenatal detection and planning, congenital lung

Re fe re nc es

malformations are now a rare cause of neonatal respiratory distress

[1]. Kunisaki SM, Saito JM, Fallat ME, St Peter SD, Lal DR, Johnson KN,
et al. Development of a multi‐institutional registry for children with
operative congenital lung malformations. J Pediatr Surg 2019 doi: 10.
1016/j.jpedsurg.2019.01.058 [Epub ahead of print]

and most remain asymptomatic during childhood if unresected. In
the absence of symptoms, postnatal imaging of prenatally‐detected
lung malformations should be deferred for at least several days after
birth to allow replacement of fetal fluid with air to allow better
characterization of the nature of the malformation. If resection is
indicated, performing the chest CT after 5 months of age optimizes
visibility of pulmonary fissural anatomy for surgical planning5. Magnetic resonance imaging (MRI) does not involve exposure to ionizing
radiation and can identify key findings of congenital lung malformations but has a lower sensitivity for aberrant vasculature
compared to CT, so that CT is preferred for congenital lung malformations in the lower lung paravertebral regions where aberrant
vasculature is most common6. If fetal MRI demonstrates a resectable
unilobar congenital lung malformation with aberrant vasculature,
postnatal CT may be unnecessary prior to surgery7.
While congenital lung malformations are typically resected if
symptomatic, the management is controversial if asymptomatic. Arguments in favor of resection of an asymptomatic malformation include the risk of malignancy, either as a differential diagnosis or from
subsequent transformation, the facilitation of compensatory lung
growth, the greater difficulty in resecting after infection, the risk of
enlargement leading to respiratory compromise, the more rapid
postoperative recovery in a younger child, and the uncertainty regarding the most optimal frequency and duration of follow‐up if resection is not performed8. Arguments against resection of an
asymptomatic malformation include the spontaneous regression of

[2]. Bush A. Congenital lung disease: a plea for clear thinking and clear
nomenclature. Pediatr Pulmonol 2001;32:328‐337
[3]. Stocker JT. Congenital pulmonary airway malformation: A new name
for and an expanded classification of congenital cystic adenomatoid
malformation of the lung. Histopathology 2001;41(Suppl2):424‐430
[4]. Langston C. New concepts in the pathology of congenital lung malformations. Semin Pediatr Surg 2003;12:17‐37
[5]. Navallas M, Chiu P, Amirabadi A, Manson DE. Preoperative delineation of pulmonary fissural anatomy at multi‐detector computed
tomography in children with congenital pulmonary malformations
and impact on surgical complications and postoperative course.
Pediatr Radiol 2020 doi: 10.1007/s00247-020-04618-z [Epub ahead
of print]
[6]. Zirpoli S, Munari AM, Primolevo A, Scarabello M, Costanzo S,
Farolfi A et al. Agreement between magnetic resonance imaging
and computed tomography in the postnatal evaluation of congenital lung malformations: a pilot study. Eur Radiol 2019;29:
4544‐4554
[7]. Narayan RR, Abadilla N, Greenberg DR, Sylvester KG, Hintz SR,
Barth RA et al. Predicting pathology from imaging in children undergoing resection of congenital lung lesions. J Surg Res 2019;236:68‐73
[8]. Delacourt C, Hadchouel A, Dunlop NK. Shall all congenital cystic lung
malformations be removed? The case in favour. Paediatr Respir Rev
2013;14:169‐170
[9]. Kotecha S. Should asymptomatic congenital cystic adenomatous
malformations be removed? The case against. Paediatr Respir Rev
2013;14:171‐172
[10]. Guillerman RP, Foulkes WD, Priest JR. Imaging of DICER1 syndrome. Pediatr Radiol 2019;49:1488‐1505

many malformations, the rarity of superinfection, the morbidity of
surgery and anesthesia in young children, the overstated risk of
malignancy, and the inability of surgery to completely eliminate the
9

risk of malignancy .
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Development of intra‐cyst fluid in a malformation after the
neonatal period suggests superinfection. Many previous reports
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of malignant transformation of CPAMs in childhood likely re-
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Type 1 CPAM does not transform into sarcoma or blastoma in
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childhood, but there is a small risk (<1%) of bronchioloalveolar
cell carcinoma developing within a type 1 CPAM, most commonly

The National Center for Health Statistics (NCHS) of the Centers for

in early adulthood. Type 4 CPAM may actually represent mis-

Disease Control and Prevention (CDC) generally reports data on three

diagnosed undersampled or regressed type 1 cystic PPB. Fea-

categories of preterm birth: overall preterm (<37 weeks gestation),

tures that favor a type 1 PPB over a CPAM include spontaneous

moderately preterm (between 32 and 36 weeks gestation), and very

pneumothorax, multifocality, absence on mid‐2 ‐trimester US,

preterm births (<32 weeks gestation). The AAP, ACOG, and NCHS define

and a personal or family history of DICER1 tumor predisposition

late preterm birth as the delivery of an infant between 34 weeks, and 36

nd
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weeks and 6 days of gestation. Early term infants are born between 37

the course of their illness than term born infants. They concluded that

and 38 6/7 weeks gestation. Epidemiological studies reporting the

LP birth is an independent risk factor for severe RSV infection.

healthcare outcomes of moderate/late‐preterm infants and children exhibit large methodological heterogeneity. Several studies suggest that
late preterm compared with term infants are at increased risk for long‐

Long‐term morbidity

term neurodevelopmental morbidity‐ for example a higher risk of speech

Respiratory outcome/Childhood respiratory morbidity – Several large

delay in the first two years, and cognitive delay and attention problems in

population‐based studies have highlighted that MP/LP have a greater

early childhood, poorer school achievements, motor deficits, sensor-

incidence of respiratory morbidity in childhood than previously re-

ineural defects compared with infants born at term. However, the results

cognized. Our own cohort‐study showed that MP/LP had more re-

are inconsistent. Another potential long‐term effect is respiratory mor-

spiratory symptoms than FT during early childhood. Factors

bidity. This talk reviews the body of available evidence for effects of

associated with respiratory symptoms such as cough, wheeze, and

moderately preterm (MP) and late preterm (LP) birth on pulmonary

dyspnea at school age are early respiratory problems, family history

function and ongoing morbidity.

of asthma, higher social class, and passive smoking.(6)

Neonatal morbidity in Late Preterm (LP) and Early
Term (ET) infants

Pulmonary function

Some respiratory morbidity after birth is reported. The incidence of and

(FEV1), forced vital capacity (FVC), and forced expiratory flow at

risk for respiratory morbidity, including RDS, transient tachypnea of the

25–75% of FVC (FEF25–75) – from those participants in the large

newborn, pneumonia/respiratory infections, respiratory failure, and the

UK Avon Longitudinal Study of Parents and Children (ALSPAC) who

need for ventilator support, are greater in late preterm infants compared

engaged with respiratory follow‐up at 8–9 years and 14–17 years of

with term infants. A Massachusetts population‐based study compared

age, to study lung function in children born at 33–34 weeks and

outcomes of LP infants with term infants and showed that LPs were

35–36 weeks compared with those born at 37 weeks of gestation or

seven times more likely to have newborn morbidity than term infants.(1)

more.(7) FEV1/FVC and FEF25–75/FVC were also calculated as

Kotecha et al. used spirometry data – forced expiratory volume

markers of airway obstruction and dysanapsis. Children born at

Hospitalization in infancy and childhood

33–34 weeks of gestation had spirometry measures that were all
significantly lower than those of their term‐born peers at 8–9 years,

Meta‐analysis 2017 (Isayama)(2): compared health services use in LP

with the effect size being similar to that seen in children born very

and term (37–41 weeks) infants. This analysis demonstrated a higher

preterm. By 14–17 years, FEV1 and FVC had improved to similar

likelihood of admissions for all causes in infants and children born LP

levels as those in term‐born adolescents, but differences in FEV1/

that decreased with increasing age but remained significant up to 18

FVC and FEF25–75/FVC remained significant. Measurements in the

years of age (OR (95% CI): first year: 1.44 (1.13–1.47); 1–6 years:

35–36‐week group were not different from those in the term‐born

1.39 (1.32–1.47); 5–12 years: 1.32 (1.29–1.35); 12–18 years: 1.09

children at either point in time.

(1.04–1.12)). Reasons included respiratory disease, infections, and
neurological or psychiatric problems.
The TIGER study, published in BMJ (2020), indicated that

Thunqvist et al. looked at the impact on lung function over time in
MP to LP birth (32–36 weeks of gestation) using data from a large
prospective Swedish cohort study.(8) They compared lung function in this

gestational age at birth is a strong predictor of childhood mor-

group with lung function in children born at 37–41 weeks of gestation

bidity, with those born extremely preterm being at the greatest

and identified a gender difference at 8 years of age, with a lower FEV1 in

risk of hospital admission throughout childhood. They studied

girls than boys after adjustment for height, age, and maternal smoking in

over a million children born between 2005 and 2006 in the UK.

pregnancy. They found no evidence of ‘catch‐up’ over time and at 16

The risk of hospital admission associated with gestational age

years of age a reduction in FEV1 was seen in both boys and girls in the

decreased over time, particularly after age 2; however, an excess

MP to LP group compared with the term control children.

risk remained up to age 10, even for children born at 38 and 39
weeks’ gestation.(3)

In our own cohort, MP/LP birth had little effect on respiratory health in adolescence. Adolescents born MLP reported

Several studies in LP infants have shown increased rates of RSV

few symptoms, had only slightly more lung function abnormal-

bronchiolitis hospitalization during the first year of life.(2) In our own

ities than those born full term, and did not differ in the maximal

cohort, the rates of hospitalization due to proven RSV infection were

exercise test and in physical activity level.(9)

higher in MP than Full Terms (FT) and not different between MP and

Cardiorespiratory fitness in young adults born at ET gestation has

Early Preterms (EP).(4) No difference in disease severity was observed.

also been explored, using data from the Northern Ireland Young Hearts

Helfrich et al. studied infants aged <2 years in a large retrospective

Project.(10) This included 110 ET, 533 FT and 148 late term (41–42

cohort study of which 25,890 (4.3%) were healthy LP (33–36 weeks)

weeks of gestation) individuals from singleton pregnancies. Cardior-

infants.(5) Of 7597 children admitted with RSV infection, 8.5% were LP

espiratory fitness was classified as either normal or poor, in line with

and these infants were more likely to require respiratory support during

established age and sex‐specific reference standards. The results
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demonstrated a 14% reduction in relative risk of poor cardiorespiratory
fitness for each week of increasing gestation at birth. ET individuals
consistently had a 57% higher risk of poor cardiorespiratory fitness
during adolescence and young adulthood than those born at ≥39 weeks
of gestation (RR: 1.57; 95% CI: 1.14–2.16).

Wheeze and asthma
Several studies have indicated increased risk of wheezing illness
and asthma in the LP population. Boyle et al. demonstrated increased parent‐reported wheezing and use of asthma medication
at three and five years of age in LP and ET children participating
in the UK Millennium Cohort Study, although the highest risk was
seen in very preterm infants.(11) We saw the same in our cohort,
but not in adolescents.(6, 9) The Swedish registry study showed
an increased risk of asthma in both LP and ET individuals aged
between 6 and 19 years by examining corticosteroid use, but
noted that the effect lessened with increasing age.(12) Chinese
data point in that same direction. The Finnish registry reported
LP children had an increased hospitalization rate for asthma
when compared with term children (7.3% vs. 4.8%).(13) This
registry assessed a population of 1,183,012 children born over a
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(7). Kotecha SJ, Watkins WJ, Paranjothy S, Dunstan FD,
Henderson AJ, Kotecha S. Effect of late preterm birth on longitudinal lung spirometry in school age children and adolescents.
Thorax. 2012 Jan;67(1):54‐61.
(8). Thunqvist P, Gustafsson PM, Schultz ES, Bellander T, Berggren‐Brostrom
E, norman M, et al. Lung Function at 8 and 16 Years After Moderate‐to‐
Late Preterm Birth: A Prospective Cohort Study. Pediatrics. 2016 Apr;
137(4):10.1542/peds.2015-2056. Epub 2016 Mar 23.
(9). Vrijlandt EJLE, Reijneveld SA, Aris‐Meijer JL, Bos AF. Respiratory
Health in Adolescents Born Moderately‐Late Preterm in a
Community‐Based Cohort. J Pediatr. 2018 Dec;203:429‐36.
(10). Ferreira I, Gbatu PT, Boreham CA. Gestational Age and Cardiorespiratory Fitness in Individuals Born At Term: A Life Course Study.
J Am Heart Assoc. 2017 Sep 27;6(10):10.1161/JAHA.117.006467.
(11). Boyle EM, Poulsen G, Field DJ, Kurinczuk JJ, Wolke D, Alfirevic Z,
et al. Effects of gestational age at birth on health outcomes at 3 and
5 years of age: population based cohort study. BMJ. 2012 Mar 1;
344:e896.
(12). Vogt H, Lindstrom K, Braback L, Hjern A. Preterm birth and inhaled
corticosteroid use in 6‐ to 19‐year‐olds: a Swedish national cohort
study. Pediatrics. 2011 Jun;127(6):1052‐9.
(13). Haataja P, Korhonen P, Ojala R, Hirvonen M, Paassilta M, Gissler M,
et al. Asthma and atopic dermatitis in children born moderately and
late preterm. Eur J Pediatr. 2016 Jun;175(6):799‐808.
(14). Muganthan T, Boyle EM. Early childhood health and morbidity, including respiratory function in late preterm and early term births.
Semin Fetal Neonatal Med. 2019 Feb;24(1):48‐53.

17‐year period, and added that male sex, maternal smoking,
maternal diabetes and ventilator therapy predicted the use of
asthma medication use in the LP population.

Further reading
Early childhood health and morbidity, including respiratory function
in late preterm and early term birth.(14)
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Tuberculosis (TB) remains a major cause of death and illness
in children, with current estimates that childhood TB accounts
for 11% of the global caseload of 10 million people who developed TB in 2018.1 However, the estimates of childhood cases are
hampered by challenges in accurately diagnosing childhood TB
due to lack of microbiological confirmation, and non‐specific
clinical or radiological features in many children. While TB was
previously regarded as a chronic disease in children with the key
clinical features being chronic cough or loss of weight in the
preceding 2 to 3 months, it is increasingly recognised that TB
occurs in the context of acute pneumonia in children living in high
TB prevalence areas. Several African studies have now identified
M tuberculosis from respiratory samples in children with acute
pneumonia, with a meta‐analysis reporting culture confirmed
disease in 8% of children with pneumonia. 2 Further in a South
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African birth cohort study that prospectively investigated children for pneumonia and for TB, TB was strongly associated with
recurrent pneumonia in the first 5 years of life, with a consistent
pattern for microbiologic, radiologic or clinical diagnosis.3 Importantly in this cohort almost all children were HIV negative,
although a quarter of mothers were HIV‐infected. The strong
association of TB with childhood pneumonia, highlights the importance of accurate diagnosis to ensure appropriate therapy,
underscoring the need to strengthen diagnosis and integrate
childhood TB and pneumonia programs.
There have been several encouraging advances in diagnosis of
pulmonary TB (PTB) in children, including novel radiological approaches, better specimen collection, rapid microbiologic testing and
development of biomarkers that may be associated with TB disease.
Radiological advances include the use of ultrasound to detect extrapulmonary TB, mediastinal ultrasound for detection of lymph nodes
and chest MRI to delineate TB‐specific nodes. Better methods for
specimen collection to provide samples for testing for microbiologic
confirmation, include the use of induced sputum (IS), nasopharyngeal
specimens or oral swabs. Of these, IS has provided the highest yield
with microbiologic confirmation in up to 50% of children clinically
diagnosed and treated for TB.
Rapid molecular diagnostic tests particularly Gene Xpert (Xpert
MTB/RIF) and more recently Xpert MTB/RIF ULTRA (with improved
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sensitivity than Xpert MTB/RIF), have enabled rapid diagnosis and simultaneous detection of resistance to rifampicin, using IS or other respiratory samples. The pooled sensitivity and specificity for Xpert MTB/
RIF in children using a single IS was 65% and 98% respectively, compared

* No n‐ T u b e r c u lo u s M y c o b a c t e ri a i n
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to culture TB with a similar performance on gastric lavage.4 With repeated IS specimens, the sensitivity of Xpert on 2 IS specimens was

Nural Kiper, MD

76%.5 Xpert on stool specimens may offer a promising strategy, parti-
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Xpert MTB/RIF ULTRA is more sensitive with improved detection of
M tuberculosis compared to Xpert MTB/RIF on IS.7 Combinations of re-

Ankara, Turkey
E‐mail <nkiper@hacettepe.edu.tr>

spiratory specimens provide a higher yield with Ultra testing of 2 NPAs
and a single IS providing a sensitivity of 88% for culture confirmed cases.8

Non‐tuberculous mycobacteria (NTM) are environmental or-

Other diagnostic advances include development of measures of host

ganisms found in soil and water that can cause chronic lung infection,

or pathogen biomarkers. An improved urine lateral flow LAM test (Fu-

usually in the context of structural lung disease or immunodeficiency.

jiLAM), which has increased sensitivity, has shown higher sensitivity in

Over the last 10 years, infection with NTM has become a subject of

adults with HIV (70% compared with 42% for AlereLAM), with com-

increasing clinical concern in people with CF because of the apparent

parable specificity (91% vs. 95%)9; results in children should be available

increase in prevalence and emergent evidence of patient‐to‐patient

soon. A host RNA diagnostic signature associated with TB disease in

transmission. (1,2)

10

children has been identified

but further studies are needed to validate

this and translate this into a point of care test.

The two most common NTM complexes isolated include:
1. The slow growing Mycobacterium avium complex (MAC), which
includes M. avium, M. intracellulare and M. chimaera

R ef er en ce s
[1]. Global tuberculosis report 2019, World Health Organisation Geneva 2019.
[2]. Oliwa JN, Karumbi JM, Marais BJ, Madhi SA, Graham SM. Tuberculosis as a cause or comorbidity of childhood pneumonia in
tuberculosis‐endemic areas: a systematic review. The Lancet
Respiratory medicine 2015; 3(3): 235‐43.

2. The rapidly growing M. abscessus complex, which includes
three subspecies ‐ abscessus, missiliense and bolletii.
M. abscessus is more common in Europe (40–60%), while in the
United States MAC is recovered more frequently (70%), M. abscessus seems to affect patients at a much younger age, MAC is
rarely recovered before puberty. (2‐4)
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NTM have a predilection for structural lung disease:
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Treatment depends on the mycobacterial species. For
M.avium, combined therapy with rifampicin, clarythromycin and

° CF patients are at a greater risk.

ethambutol must be extended 12 months after negativation. M.

° Analysis of European registry data demonstrated that ABPA

abscessus infection is particularly resistant to therapy. Usual

was associated with a 2.36 times chance of having a respiratory

treatment is a one month course of intravenous imipenem or

culture grow an NTM organism.

cefoxitin plus amikacin followed by oral clarithromicin plus

° For every decade increase in life, a patient's risk of acquiring an
NTM organism increases by 17.5%
° Geographic variation has been linked to proximity to water and
exposure to high amounts of atmospheric water content. (3‐5)
NTM‐Pulmonary Disease (NTM‐PD) diagnosis depends on a

ethambutol for at least 12 months after negativation. In case of
local lesions, surgery is an option. (5,7,8)
All recommendations in the Cystic Fibrosis Foundation and
the European Cystic Fibrosis Society guidelines are based on
expert consensus.

combination of symptoms, radiological signs suggestive of active
disease, evidence of lung function decline, persistent mycobacterial
detection.
Diagnosis of CF NTM‐PD is not easy in children with cystic
fibrosis. Diagnosis based on a combination of; 1‐not responding to
usual treatment, 2‐virulence of the species,3‐ progression of chest
computed tomography (CT) findings, 4‐ loss of lung function over
time,5‐burden of disease, i.e., smear positive.
Symptoms are chronic or recurring cough with sputum production, hemoptysis, chest pain, dyspnea and constitutional symptoms
(i.e. fatigue, malaise, dyspnea, fever, weight loss). All of these symptoms can manifest in other CF related conditions. (4,6)
Radiological Findings are also not specific for NTM‐PD. A chest
X‐ray provides inadequate resolution to assess a patient for active
NTM disease. A high‐resolution chest computed tomography (CT)
investigation provides the best evaluation for “classic” radiological
signs, such as a tree‐in‐bud appearance, ‐variable parenchymal opacities, ‐inflammatory nodules, ‐lung cavities that are less specific.
Bacteriologic diagnosis should be based on positive cultures
or smears (or both) from sputum or bronchial wash specimens. If
sputum specimens are used to diagnose pulmonary disease, at
least three positive sputum smears are needed for diagnosis.
A positive mycobacterial sputum culture may represent; environmental or laboratory contamination, airway colonization
(temporary or ongoing), clinical disease. Once a positive NTM
culture has been detected, clinicians must determine if this
constitutes active NTM disease and whether treatment is in-
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dicated ‘transient’ (only a single positive NTM culture) ‘persistent’ (at least two positive cultures) NTM. (5)

9 | PNE UMONIA
Management
There have been no randomized controlled trials to guide optimal
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therapy.Most treatment recommendations are based on expert
opinion.
There is no antibiotic strategy has been demonstrated to
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reliably produce long‐term eradication of the organism in CF
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The focus of therapy is usually on suppression to provide:
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° clinical improvement,
° improved pulmonary function,
° slower progression of lung disease.

Community‐ acquired pneumonia (CAP) is a leading cause of morbidity and mortality, especially in children under 5 years of age.
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Complications associated with pneumococcal pneumonia include the

Recent attention has focused on S. pneumoniae as the major causative

development of pleural effusion, pleural empyema, necrotizing pneumo-

agent in children, and with limited intervention the prognosis is good.

nia, and lung abscess. An increase in the incidence of pleural empyema

Surgical intervention may lead to bronchopleural fistula with prolonged

was reported by many studies from the United States and in Europe.

course. Several cases of death associated with VATS were reported.

Although the incidence of invasive pneumococcal disease has decreased

The management of children with pneumonia is generally based on

since the use of pneumococcal conjugated vaccine (PCV), developed

the age of the patient and the clinical presentation. Initial antibacterial

countries have seen an emergence of empyema and necrotizing pneu-

therapy for CAP is usually empirical, as culture and antibacterial sensi-

monia episodes caused by nonvaccine serotypes. Between 1995 and

tivity test results are rarely available at initial diagnosis. Any agent se-

2003, the rate of pleural empyema steadily rose from 14 to 26 per

lected for empirical therapy should have good activity against the

million pediatric hospital admissions in the UK. The prevalence of para-

pathogens commonly associated with CAP, a favorable tolerability pro-

pneumonic empyema was shown to increase from 22% in 1994 to 53%

file, and be administered in a simple dosage regimen for good compliance.

in 1999 amongst pneumonia cases caused by S. pneumoniae in eight

Because S. pneumoniae is the most common bacterial cause of pneumonia

American hospitals. Of the 50 cases of pleural empyema that occurred

and its associated complications, current guidelines for antibacterial of

from 1988 to 1994 at a pediatric hospital in Cincinnati, 40% of the cases

CAM recommend that the initial treatment will be directed to eradicate

were caused by S. pneumoniae. A study from Jerusalem found that the

this microorganism. Narrow‐spectrum antibiotics are advocated in the

incidence of empyema and necrotizing pneumonia doubled between the

first instance. Inappropriate use of antibiotics can result in treatment

years 2000‐2009, almost all the cases were caused by S. pneumoniae.

failure and adverse drug reactions and contribute to emerging pathogen

Seventy percent of the cases occurred before the age 5 years. Many

resistance. Consideration of a drug's pharmacodynamic and pharmaco-

authors also reported an increase in pneumonia‐associated lung ab-

kinetic properties is also important. Agents with low maximum plasma or

scesses and cavitations. The reasons for this increase in the prevalence of

tissue concentrations and long half‐lives may be more likely to expose

suppurating complications in children with pneumonia have not been

bacteria to resistance‐selective concentrations. The strategy of adminis-

clearly identified. Suppurating complications were associated with age,

tration is also important; low doses of beta‐lactams and long treatment

recent chicken pox, infection with S. pneumoniae (especially serotype 1),

duration are risk factors for the carriage of pneumococci non‐susceptible

and therapy with antibiotics and non‐steroidal anti‐inflammatory drugs

to penicillin, whereas short‐course, high‐dose therapy minimizes this

(NSAIDs) prior to hospital admission.

risk. Convenience and tolerability are also essential considerations in

Accumulation of fluid in the pleural space may follow the de-

Pediatrics.

velopment of pneumonia in as many as 28% of children. The suc-

For non‐severe pneumonia, oral amoxicillin is the antibacterial of

cessful management of such fluid—which may either represent a

choice with low failure rates reported. Randomized controlled trials in

parapneumonic effusion or be contaminated with micro‐organisms,

children in the developing and in the developed countries showed that in

leukocytes, and fibrin to form an empyema, is a crucial component

previously well children oral amoxicillin and IV benzyl penicillin have

of the overall care of these patients. Controversy exists regarding

equivalent efficacy for the treatment of pneumonia. Both were successful

the appropriate management strategy for empyema or complicated

in curing children with CAP.

parapneumonic effusion in children. Current options include pri-

Pneumococcal isolates not susceptible to penicillins and third‐

mary chest tube placement (either open or with radiologic gui-

generation cephalosporins have been well described in vitro, and rates

dance) or video‐assisted thoracoscopic surgery (VATS) with

between 10% and 40% have been reported from worldwide surveillance.

removal of pleural fluid and exudate. Primary chest tube drainage

There is significant geographical variation, with high rates in Spain,

may be favored by some clinicians because of the perceived ad-

France and parts of south‐east Asia and the USA. Furthermore, macrolide

vantages of radiographic drainage for localized fluid collections,

resistance is also a problem in some communities. The main mechanism

avoidance of general anesthesia, and the smaller thoracostomy

of resistance is via the alteration of penicillin‐binding proteins, which can

tubes used. However, the fibrinous pleural fluid in the setting of

be overcome by achieving adequate local drug levels; i.e. it is a decreased

empyema often clogs these small drains, resulting in inadequate

sensitivity rather than an absolute resistance. There is as yet no evidence

drainage. Intrapleural administration of fibrinolytics may augment

of clinical treatment failure of infections outside the central nervous

drainage, although this measure is not helpful in all cases. Open

system using high‐dose penicillin. Since most pneumococci remain sen-

placement may lead to suboptimal placement of the tip of the tube.

sitive to high‐dose penicillin‐based antibacterials, amoxicillin or penicillin

These shortcomings have led to the use of primary VATS‐assisted

remains the antibiotic of choice in pneumococcal pneumonia. The

drainage of the pleural space in pediatric patients with empyema

emergence and spread of resistance to commonly used antibiotics has

and parapneumonic effusion. A VATS‐based approach offers the

challenged the management of CAP. Multiple sets of CAP guidelines

potential for better lung expansion after removal of pleural debris

have been published to address the continued changes in this complex

and exudate, excellent magnified vision, optimization of the location

disease. Severely ill children are traditionally treated with parenteral

of the chest tube, and reduced chest wall and muscle trauma

antibacterials. It has been shown that penicillin‐resistant pneumococci

compared with traditional thoracotomy.

were not associated with more severe disease. It has been shown that

Necrotizing pneumonia, also termed massive pulmonary gangrene, is
a sequela of pneumonia in which the lung tissue becomes necrotic.

penicillin resistance is not a factor in outcome from invasive S. pneumoniae community‐acquired pneumonia.
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Pneumococcal macrolide resistance is mediated via alteration of the

allow treating in time. An alternative approach is to dampen the immune

50S ribosomal binding site, thereby preventing binding and the sub-

system under an umbrella of antivirals. So far, these attempts have been

sequent inhibition of bacterial protein synthesis. A second mechanism is

developed in animal models8, but were not yet clinically successful. In this

via the presence of efflux pumps for the antibiotic. It is often associated

lecture, recent trial evidence will be provided and a pathway to devel-

with penicillin non‐susceptibility. Rates of usage and resistance of the

oping more successful treatment will be discussed. Prevention of viral

newer macrolides have substantially increased over recent times and

pneumonia using vaccines or novel forms of immunoprophylaxis with

vary by geographical region. There are reports of treatment failure of

extended half‐life antibodies are getting in reach.9 The results of recent

pneumococcal disease using macrolides alone; thus, this approach is not

and ongoing phase 3 trials will be discussed, in particular for RSV, as they

recommended.

may change care in the near future.

If parenteral therapy is required and pneumococcus is the likely
pathogen, benzylpenicillin or an aminopenicillin can be used. Broader‐
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spectrum agents have no additional benefit. For the severely unwell,

[1]. Jain, S., Finelli, L. & Team, C. E. S. Community‐acquired pneumonia
among U.S. children. N Engl J Med, 372, 2167‐2168, doi:10.1056/
NEJMc1504028 (2015).

toxic child with or without effusions, where rarer pathogens are a possibility, or in the rare scenario of high pneumococcal penicillin resistance
(mean inhibitory concentration >2 mg/l), therapy should include a third‐
generation cephalosporin (e.g. ceftriaxone) with a macrolide if atypical
agents are potential pathogens, or a penicillinase‐resistant beta‐lactam
(e.g. oxacillin) or vancomycin if Staphylococcus aureus or MRSA infection is
likely. However, treating all children with CAM with these antibiotics
may change the microflora of pneumonia causing bacteria and increase
the rate of infections with other less common and more resistant
microorganisms.

* U nderstanding, P rev enting a nd
Managing Viral Pneumonia.
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Viral respiratory infection is one of the most common causes of
infant disease in the world.1,2 During early infancy, respiratory syncytial
virus infection is the most common cause of severe viral pneumonia3,
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for 20 age groups in 1990 and 2010: a systematic analysis for the Global
Burden of Disease Study 2010. Lancet, 380, 2095‐2128 (2012).
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while later in childhood other viruses become a more frequent cause of
viral pneumonia. The most commonly found virus is human rhinovirus
(HRV), but most infections with HRV are relatively mild.4 Influenza (FLU)

* F u n g a l Pu lm o n a ry D i se a se s.

is a more virulent virus than HRV and causes severe disease in any host.5
Pathogenesis of viral pneumonia is incompletely understood. There is
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direct virus‐induced pathology as well as immune‐mediated pathology in
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each patient, but the relative contribution of both mechanisms is often
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not clear. Moreover, this is different per patient population, for example
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immunocompromised children probably have more direct virus‐induced
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disease. The contribution of the virus versus the host response is also
different within patient populations at different time points of disease. In

Fungi may cause lung disease through direct infection of

general, the immune cascade causes a series of immunological events

pulmonary tissue, air spaces or by triggering an immunological

leading to cell influx to the lungs, mucus production and bronchocon-

reaction when fungal material is inhaled, as occurs in allergic

striction independently from viral replication. Antivirals are often, if not

bronchopulmonary

always, ineffective unless when administered more than 2 days after

asthma and extrinsic allergic alveolitis. Except for aspergillosis,

onset of symptoms.6 There is much to learn from the clinical develop-

these infections are usually not present in immunocompetent

ment of oseltamivir as it was shown that early treatment may be the only

persons. They are more likely to affect people in endemic areas,

7

way to change the course of disease using antivirals for viral pneumonia.

immunocompromised patients as a result of oncological treat-

This would probably require very early recognition and viral diagnosis to

ment, after solid organ transplantation or HIV infection.

aspergillosis

(ABPA),

Aspergillus‐induced
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A number of pulmonary syndromes may develop in response to

techniques and the availability of more effective and well‐tolerated

Aspergillus, a ubiquitous fungus present in the environment, depending on

therapies are crucial to improve outcomes and to avoid irreversible

the number of spores inhaled, host immunity and the presence of pre‐

consequences.

existing parenchymal lung damage.
Immunocompromised patients, mainly those with neutropenia, are
susceptible to invasive pulmonary aspergillosis (IPA). Chemotherapy‐
induced neutropenia constitutes the major risk factor for IPA, which is
proportionate to both the severity and the duration of the neutropenia1.
Non‐neutropenic hosts and those with mild degrees of immunosuppression including lung transplant recipients and patients on
systemic steroid treatments can also develop IPA. The serum galactomannan assay can been used to diagnose IPA2,3.
Chronic pulmonary aspergillosis affects patients without an evidently
compromised immune system, but with an underlying lung condition. In
patients with cavitary pulmonary lesions, saprophytic colonization by
Aspergillus leads to aspergillomas: a tangled growth of Aspergillus hyphae
admixed with mucous and cellular debris in a cavity, with a rich blood
supply from the bronchial and other branches of the systemic circulation,
and consequently, a propensity to bleed. Most cases of aspergilloma do
not respond to antifungal agents, therefore, observation alone is
recommended.
Aspergillus bronchitis is manifested by persistent respiratory symptoms in patients with chronic Aspergillus detected in sputum without
evidence of allergic bronchopulmonary aspergillosis (ABPA) or other parenchymal Aspergillus disease, especially in patients with cystic fibrosis
(CF)4. In atopic individuals with an allergic or hypersensitivity response,
Aspergillus may trigger immune phenomena including allergic rhinitis,
asthma, hypersensitivity pneumonitis and ABPA.
Aspergillus hypersensitivity pneumonitis is an extrinsic allergic alveolitis,
which occurs due to contaminated water sources, but can also be the
main antigen in some cases of farmer's lung and malt worker's lung
disease5. The acute disease can present within hours of exposure to the
antigens with dyspnea, cough, fever, chills and myalgia, or with progressive shortness of breath in the sub‐acute and chronic phases. Repeated exposures to the insulting antigens leads to a chronic form of
hypersensitivity pneumonitis associated with irreversible pulmonary
6

fibrosis .
ABPA is a hypersensitivity reaction caused by Aspergillus antigens, mostly A. fumigatus. Patients usually present with wheezing,
expectoration of brown mucus plugs, pleuritic chest pain, and/or
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fever7. Diagnosis by radiological and serological testing is typically
confirmed in patients with long‐standing asthma, but also occurs in
up to 15% of patients with CF8 where the diagnosis is sometimes
delayed or even missed, due to overlap of symptoms. Therefore

10 | OBST RU CTIV E S LE EP AP NEA

irreversible pulmonary damage may occur. Treatment of ABPA for
CF patients consists of either systemic steroids or IV pulses of
methylprednisolone9 or omalizumav10–12 combined with oral anti-

* S lee p ‐D i s o r d e r e d B re a t h i n g i n
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fungal therapy (itraconazole, voriconazole or posaconazol13,14) for
an extended time period.
Physicians need to be able to recognize and treat patients at risk
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as early as possible. Improved understanding of the underlying pa-
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E‐mail <Jean-Paul.Praud@USherbrooke.ca>

|

S56

OTHER AND ORIGINAL

This abstract will very briefly highlight a few recent publications

hypopnea index > 5 events/hour) before two years of age. They assessed

focusing on sleep‐disordered breathing published in the last two

98 children aged 14 ± 6.4 months (range 2‐23), including 31 born be-

years.

tween 24 and 34 weeks of gestational age. Their results showed that
although often clinically silent, preterm children had an elevated odds

Diagnosis of Sleep‐Disordered Breathing

ratio of 4.3 (95% CI: 1.5‐12.9) for suffering from moderate/severe SDB.
In addition, nocturnal hypoxemia was more severe and central apneas

‐ Prediction of obstructive sleep‐disordered breathing with the

more frequent in preterm children. Of note, every additional week of

McGill score in children with an associated medical condition.

gestation decreased the odds of SDB by 12.5%.

The McGill score is used worldwide as a screening tool to

‐ Mechanism of central sleep apnea in children.

predict the presence and classify the severity of obstructive

Harman et al. (7) attempted to understand the mechanisms

sleep apnea syndrome (OSAS) in children. Trucco et al. (1) com-

behind central sleep apnea in children. They conclude that an

pared the McGill score to the results of cardiorespiratory poly-

increased number of central apneas in children (central apnea

graphy in 312 children, including 183 with an associated medical

index > 5 events/hour) is associated with a hypersensitive ven-

condition. Their results confirm previous data showing that the

tilatory control system. Furthermore, they conclude that neu-

positive predictive value of the McGill score for OSAS is lower in

roimaging is not needed in otherwise healthy children with

children with an associated medical condition. On the contrary,

central sleep apnea syndrome.

the negative predictive value of the McGill score was similar in
both groups, between 60 and 83%.

‐ Cerebral oxygenation and respiratory events in children.
Tabone et al. (8) used near‐infrared spectroscopy to assess

‐ Review of polysomnography in children.

the consequences of respiratory events on cerebral oxygenation

The indications, technical aspects, and interpretation of

in children with SDB and comorbidities, who represent the ma-

polysomnography in children are clearly exposed in a nice review

jority of children with moderate/severe SDB. Sixty‐five children

by Stowe and Afolabi‐Brown (2).
‐ Contribution of tracheal sound recording to cardiorespiratory
polygraphy.

aged 7.8 ± 4.2 years (range 1.5‐18.6) with constitutional bone
disease, Down syndrome, facio‐craniosynostosis, maxillofacial
anomalies, encephalopathies or obesity were studied using car-

The combination of an oronasal thermistor and a nasal

diorespiratory polygraphy. The authors analyzed 540 obstructive

pressure cannula is recommended by the American Association

and mixed apneas, 172 central apneas, and 393 obstructive hy-

of Sleep Medicine to recognize respiratory events. Amaddeo

popneas. The decrease in cerebral oxygenation was found to be

et al. (3) compared the accuracy of tracheal sounds + a supras-

more marked with apneas than obstructive hypopneas, in chil-

ternal pressure sensor to an oronasal thermistor + a nasal

dren with moderate/severe SDB, or in children younger than

pressure cannula for the detection and characterization of re-

seven years. No difference was found between obstructive and

spiratory events. They conclude that when added to respiratory

central apneas. Unfortunately, the effect of sleep stages could

inductance plethysmography, the combination of tracheal sounds

not be assessed. Finally, the magnitude of the neurocognitive and

and suprasternal pressure has a good sensitivity and specificity

behavioral consequences of the repeated decreases in cerebral

for the detection and characterization of apneas and hypopneas

oxygenation remains unknown.

in children. In addition, Nakano et al. (4) showed that the use of
artificial intelligence (deep neural network) to analyze tracheal
sounds allows discriminating sleep/state status “with reasonable
accuracy”, indicating that tracheal sounds may become a very

Treatment of Obstructive Sleep‐Disordered Breathing
in Children

useful addition to the sensors currently used for home cardior-

‐ Low‐flow supplemental oxygen to treat obstructive sleep apnea in

espiratory polygraphy.

infants.

‐ Heterogeneity of obstructive sleep apnea syndrome in children.

Brockbank et al. (9) retrospectively studied the effect of low‐

Siriwardhana et al. (5) reviewed the adult literature on the

flow supplemental oxygen to treat OSAS in 59 infants aged 13 ±

phenotypes and endotypes of OSAS and questioned whether a

11.7 weeks, who were not eligible for surgery or CPAP treat-

similar approach may also guide the development of new diag-

ment. They showed that, overall, supplemental oxygen sig-

nostic and management approaches for pediatric OSAS. The au-

nificantly decreased the apnea‐hypopnea index from 19.7 ± 13 to

thors conclude that pediatric OSAS is also heterogeneous and

10.6 ± 11.7 events/hour (P <.001), with a reduced frequency of

that further research is needed to more comprehensively char-

both obstructive and central events. Moreover, while the mean

acterize its heterogeneity and identify factors that could lead to

lowest oxygen saturation increased from 81 ± 7% to 90 ± 7% (P <

more personalized treatment.

.001), there was no adverse effect on alveolar ventilation. In-

‐ Prematurity as a risk factor for sleep‐disordered breathing in
infants.

terestingly, although 58% of infants had a decrease in their
apnea‐hypopnea index of at least 50%, some infants did not re-

Sadras et al. (6) questioned whether prematurity is a risk factor for

spond, highlighting the presence of different OSAS phenotypes.

having moderate/severe sleep‐disordered breathing (SDB) (apnea/

Finally, supplemental oxygen improved sleep architecture, with a
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significant increase in NREM sleep. The authors conclude that
low‐flow supplemental oxygen can be considered as an alternative treatment for OSAS in infants, who are not eligible for

S57

(10). Blinder H, Momoli F, Bokhaut J, Bacal V, Goldberg R,
Radhakrishnan D, Katz SL. Predictors of adherence to positive
airway pressure therapy in children: a systematic review and meta‐
analysis. Sleep Med 2020;69:19‐33.

surgery or CPAP treatment.
‐ Positive Airway Pressure treatment.
Blinder et al. performed a systematic review and meta‐
analysis on the predictors of Positive Airway Pressure (both
CPAP and BiPAP) adherence in children (≤ 20 years) with SDB.

* M a na g e m e n t o f Sl e e p Di s or de re d
B r e a t hi n g i n C o m p l e x D i s o r d e r s .

They analyzed 28 studies and 50 predictive factors organized
into five categories: demographics, disease characteristics,

Francois Abel MD

technological factors, comorbidities, and psychosocial factors.
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Among the 50 factors, female sex [odds ratio = 1.48 (95%CI:
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0.75‐2.93)], Caucasian race [odds ratio = 1.26 (95%CI: 0.68‐
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2.36)], greater apnea‐hypopnea index [mean difference in apnea‐
hypopnea index of 4.32 (95%CI: ‐0.61‐9.26) events/hour between adherent and non‐adherent children], younger age, higher
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most consistently predictive of adherence to Positive Airway
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Pressure therapy. While these results can help clinicians to
identify children at risk of poor adherence, who may need addi-
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evidence for most of the studied factors. Further prospective,
high‐quality studies are urgently needed in this rapidly growing
therapeutic area.

Children with complex genetic and syndromic disorders like
achondroplasia, Down syndrome, Chiari malformation, craniofacial syndromes, or Prader‐Willi syndrome amongst others less
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common have many abnormalities that predispose them to SDB

(1). Trucco F, Rosenthal M, Bush A, Tan HL. The McGill score as a
screening test for obstructive sleep disordered breathing in children
with co‐morbidities. Sleep Med 2019;68:173‐176.

and this should guide the diagnostic and management approach.1

(2). Stowe RC, Afolabi‐Brown O. Pediatric polysomnography—A review
of indications, technical aspects, and interpretation, Paediatr Respir
Rev 2020;34:9‐17.
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Sleep Med 2019;15:1731‐1736.
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Limited evidence‐based guidance regarding management of SDB
in these challenging patients is available and thus specialists in
tertiary care centers frequently base their decisions on clinical
experience1‐2 .
Some of these syndromes are often associated with other
co‐morbidities

and

challenging

behavior

that

can

be

affected by the presence of sleep disordered breathing and
therefore early recognition and appropriate management is a
priority 1.
Typical first‐line treatments such as adenotonsillectomy for
OSA or supplemental oxygen for central apneas have a high
failure rate and often second‐line treatment options need to be
considered (e.g. syndrome‐specific treatments or non‐invasive
ventilation)3 .

Down Syndrome
Prevalence of OSAS as high as 78% has been reported in children
with Down syndrome and often in the moderate‐to‐severe
range 4. Several abnormal clinical features predispose patients
with Down syndrome to OSAS and hypoventilation. Only half of
the patients with moderate‐to‐severe OSAS achieve either
complete disease resolution or an oAHI in the range of mild OSAS
(≤5 episodes/h) 5 .
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and cinemagnetic resonance imaging may be useful in clarifying
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specific diagnostic tools directing optimal treatment approaches
need to be considered.

the level of obstruction6‐7 .

Keywords

Chiari Malformation
The prevalence of SDB in patients with confirmed Chiari type 1

obstructive sleep apnea syndrome; central sleep apnea, genetic
syndromic disorders

malformation (CM1) reported in the literature is consistently
high at 24 to 70% (> 5‐ to 10‐fold higher than the general pe-
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diatric population). The majority of patients will have improve-
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ment of SDB following FMD surgical intervention. However, a
small proportion will have persistent SDB and may require additional treatment (such as bilevel ventilation support) or additional intervention 8 .

Craniofacial syndromes (craniosynostosis – mandibular
hypoplasia)
The reported prevalence of sleep disordered breathing and in
particular OSA in children with craniofacial syndromes ranges
from 7–67% depending on the stringency of the diagnostic criteria and population studied. Syndrome‐specific treatments such
as mandibular distraction osteogenesis, nasopharyngeal airway
or midface advancement surgeries have good but variable success rates. Some patients also benefit from non‐invasive ventilation support9 .

Prader‐Willi syndrome
Obstructive sleep apnea (OSA) is a frequent finding in PWS patients
due to anatomical and physiological risk factors including obesity,
hypotonia, micrognathia, small naso‐ and oropharynx, and viscous
secretions. Prevalences between 53% and 93% have been described
again depending on diagnostic criteria and population studied. In
addition, central sleep apnea is also well recognized in children with
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children. Eur Respir J. 2017;50:1700985.
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Sleep Med. 2016;27‐28:99–106
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102:331–336
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Magnetic resonance imaging of obstructive sleep apnea in children.
Pediatr Radiol. 2018 Aug;48(9):1223‐1233
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PWS due to deficiencies in the neuromodulatory drive necessary for
pre‐Botzinger complex function but also compounded by changes in
chemoreceptor sensitivity10. Treatment options include oxygen for
central apneas and adenotonsillectomy for OSA with however a high
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prevalence of persistent OSA post‐intervention requiring non‐
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way and the cranio‐cervical junction. Diagnosis and treatment of
sleep disordered breathing is therefore paramount in this already

According to the World Health Organization (WHO), childhood

vulnerable group of patients where comorbidities often co‐exist.

obesity is one of the most serious public health challenges of the 21st

Typical first‐line treatments such as adenotonsillectomy have a

century. The problem is global and is steadily affecting many low‐

higher failure rate than in the general population and therefore

and middle‐income countries, particularly in urban settings. The
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prevalence has increased at an alarming rate. In 2016, the number of

responsiveness, leptin resistance), and increased carbon dioxide

overweight children under the age of five globally was estimated to

production.7

be over 41 million. Almost half of all overweight children under 5
lived in Asia and one quarter lived in Africa.

1

To evaluate obese children with suspected OSA, history and
physical examination are poor at predicting OSA. Most studies have

The prevalence of overweight and obesity in children and ado-

shown that abbreviated or screening techniques, such as videotap-

lescents is defined according to the WHO growth reference for

ing, nocturnal pulse oximetry, and daytime nap polysomnography

school‐aged children and adolescents (overweight = one standard

tend to be helpful if results are positive but have a poor predictive

deviation body mass index for age and sex, and obese = two standard

value if results are negative. Thus, children with negative study re-

deviations body mass index for age and sex).1

sults should undergo overnight polysomnography (PSG) to establish

Obesity causes serious health consequences. In addition to

the presence and severity of OSA. Since obese children are at high

cardiovascular diseases (mainly heart disease and stroke), metabolic

risk for developing hypoventilation during sleep, overnight CO2

syndrome and diabetes, pulmonary complications associated with

monitoring with either end‐tidal CO2 or transcutaneous CO2 mea-

obesity are another cause that may lead to premature death. Obesity

surements is recommended while performing PSG. Based on the

affects the respiratory system by several mechanisms, including di-

results of 50 healthy infants and adolescents, hypoventilation was

rect mechanical changes due to fat deposition on the chest wall,

defined by the following criteria: peak end‐tidal CO2 53 mm Hg, or

2

abdomen, and upper airway as well as systemic inflammation. It

end‐tidal CO2 > 50 mm Hg more than 8% of sleep time, or when

increases the work of breathing and, therefore, increases neural

duration of hypoventilation (end‐tidal CO2 > 45 mm Hg) exceeds

respiratory drive, causing respiratory sleep disorders and eventually

more than 60% of total sleep time.8 The American Academy of Sleep

2

Medicine (AASM) guidelines most recently recommend to score as

hypercapnic respiratory failure.

Obesity is one of the common risk factors for the development

hypoventilation during sleep when > 25% of the total sleep time as

of obstructive sleep apnea (OSA) in children. Marcus et al. reported

measured by either the arterial PCO2 or surrogate is spent with a

that OSA is more likely to persist in children with overweight/obesity

PCO2 > 50 mm Hg.9

after adenotonsillectomy compared with children with normal
3

In adults, the American Thoracic Society recommends using a

weight. Andersen et al. found that the OSA prevalence was 44.6% in

serum bicarbonate level < 27 mmol/L to exclude diagnosis of OHS in

children with overweight/obesity compared with 9.1% in the normal‐

obese patients with sleep disordered breathing when suspicion of

weight group. The relative risk of OSA was 4.9 (95% CI 1.6–14.7).4

OHS is not very high. However, in patients who are strongly sus-

Increased body mass index (BMI) standard deviation score (SDS) was

pected of having OHS, arterial blood gases especially PaCO2 should

4

associated with increased apnea–hypopnea index (AHI) which in-

be measured instead.9 At Ramathibodi Hospital, when an obese pa-

dicates the severity of OSA.

tient is admitted due to sleep disordered breathing and poly-

Some severe obese children develop obesity hypoventilation

somnography is not available, we perform overnight pulse oximetry

syndrome (OHS; “Pickwickian syndrome”) which is defined as

and end‐tidal CO2 monitoring as an initial test to screen OSA

2

obesity (BMI > 30 kg/m ), chronic alveolar hypoventilation

and OHS.

leading to daytime hypercapnia and hypoxia (PaCO2 > 45 mmHg

In obese children with OSA, removal of the tonsils and adenoids

and PaO 2 < 70 mmHg) and sleep‐disordered breathing, in the

is recommended as the initial therapeutic procedure. However,

absence of an alternative neuromuscular, mechanical or meta-

adenotonsillectomy is rarely curative, and obese children more likely

5

bolic explanation for hypoventilation. Approximately 10–20% of
6

have evidence of persistent OSA.3 Continuous positive airway

patients with OSA have OHS. The prevalence of OHS increases

pressure (CPAP) should be the next option of treatment. If patients

as BMI rises. The classic symptoms of OHS include loud snoring,

treated with CPAP have no favorable response to therapy or cannot

nocturnal choking episodes, apnea, morning headaches and ex-

tolerate CPAP, they should be changed to BPAP (bilevel positive

cessive daytime somnolence. Physical examination shows ple-

airway pressure) therapy.

thoric obese patient with enlarged neck girth, crowded

BPAP is an ideal treatment of OHS, in which expiratory positive

oropharynx, prominent P 2 and pedal edema. Patients with OHS

airway pressure (EPAP) is adjusted to eliminate obstructive events,

have a lower quality of life, more healthcare expenses, a greater

snoring and maintain upper airway patency while inspiratory positive

risk of pulmonary hypertension, and a higher mortality compared

airway pressure (IPAP) is increased above EPAP to wash out CO2

to eucapnic patients with OSA.6

thereby eliminating hypoventilation and increase baseline SpO2. Sup-

Alveolar hypoventilation in patients with OHS occurs when the

plemental oxygen is added to BPAP only when an adequate oxygenation

normal compensatory ventilatory mechanisms that maintain ade-

level is not achieved despite adequate titration of BPAP.10 The detri-

quate ventilation fail. OHS is likely due to a complex interaction of

mental effects of oxygen may be noted in some patients with OHS

several physiological abnormalities, including OSA and/or sleep hy-

especially those with longstanding PaCO2 retention since the oxygen

poventilation, altered pulmonary mechanics (restriction, ventilation/

may shut off hypoxemia stimulating peripheral chemoreceptors causing

perfusion mismatching, reduced respiratory muscle strength), altered

more apnea and a further increase in PaCO2. Therefore when giving

ventilatory

oxygen, patients should be monitored closely for apnea and hypercapnia.

control

(reduced

neural

drive

and

ventilatory
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The number of existing studies all found that weight loss interven-

pulmonary and extra‐pulmonary, including cystic fibrosis‐related

tions, both surgical and behavioral, improve OSA in children and ado-

diabetes (CFRD), gastrointestinal and hepatic disease, renal disease,

lescents significantly. This is consistent with reports in adults. However,

metabolic bone disease, CF‐related arthropathy, fertility and re-

the degree of weight loss necessary to improve OSA is unknown.

productive problems, drug allergies and toxic effects, and complications associated with lung transplantation. New modulator therapies,
that have become available over the last years, lead to a significant
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improvement in the management of these complications.
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Cystic fibrosis‐related diabetes (CFRD) is the most common
extra‐pulmonary complication, affecting up to 50% of CF patients
by the age of 30. The presence of CFRD is associated with accelerated decline in pulmonary function, poorer nutritional status, and increased mortality. The need for early detection is
important and therefore screening is recommended on an annual
basis starting at the age of 10 years.
Gastrointestinal complications of CF include gastro‐esophageal
reflux (GER), delayed bowel transit that can be complicated by
meconium ileus, constipation, distal intestinal obstruction syndrome (DIOS), appendicular disease, intussusception 2 and hepatobiliary disease. Symptomatic GER is common and affects up to
90% of patients with CF 3 . GER is caused by poor lower esophageal sphincter tone and delayed gastric emptying of the stomach,
which are likely worsened by the impact of cough. Antacids are
frequently required to control the symptoms. Distal intestinal
obstruction syndrome (DIOS) is a well‐recognized gastrointestinal complication of CF 4 . Excessive tenacious feculent
contents mainly in the terminal ileum or ascending colon result in
partial or complete bowel obstruction. It may result from inadequate use of pancreatic replacement enzymes combined with
salt depletion and dehydration, with intestinal dysmotility a
possible contributing factor. The prevalence of CF liver disease is
about 20–25%, whereas biliary cirrhosis is diagnosed in ∼5–8%
of CF patients, usually before the age of 20 years5,6 . Hepatosplenomegaly and portal hypertension are the common clinical
manifestations; rarely, complications like variceal bleeding and
ascites are observed 6
Cystic fibrosis‐related bone disease may begin at a young age7 and is
characterized by low bone mineral density and increased rates of frac-
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tures. It is especially common in the presence of severe lung disease, poor
nutritional status and lower physical activity8,9. For the diagnosis of re-
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subfertility is higher than in the general population and is associated with
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advanced age and pancreatic insufficiency11. In general, the outcomes for
women with CF following pregnancy are comparable to those of women

Cystic fibrosis (CF) is a complex multisystem, heterogeneous
disease with high variability in manifestation and severity between
patients. Improved clinical care has led to a dramatic increase in life
1

with CF who have not been pregnant12, but depends on lung function
and nutritional status13–15.
0.02w?>CF‐related arthropathy is the most common form of arthritis

expectancy and quality of life for persons with CF . However, as they

in patients with CF with onset in adolescence and early adult life and is

live longer, these patients will develop complications, both

not usually associated with the severity or activity of lung disease16.
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Most episodes are limited to a few days, although in some case can
present with a pattern consistent with rheumatoid arthritis.
Patients with CF present often with depression, anxiety and other
psychological symptoms affecting quality of life and adherence to treatment, which in turn affect morbidity and mortality17. Sleep disorders are
commonly observed in patients with CF, with a strong correlation between quality of sleep and quality of life throughout the patient's life
span18. The occurrence of attention deficit hyperactivity disorder (ADHD)
symptoms in patients with CF is substantially higher than in the general
population and should be recognized as a co‐morbidity of CF19, possibly
associated with low adherence to treatment and consequently, poor
prognosis.
The prognosis for CF patients has recently significantly improved due to new modulator therapies, which affect not only
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lung function but also all extra‐pulmonary manifestations of the
disease. Although these treatments are not yet available for all
patients and are currently restricted to a number of mutations, it
is to be hoped that, based on these new drugs, patients with CF
will be able to lead a normal life in the near future.
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Introduction
In cystic fibrosis (CF), morbidity and mortality are due primarily to the
progressive injury to the airway structures leading to functional decline of the respiratory system1. Prominent neutrophilic inflammation
in the airways, chronic bacterial infection, airway obstruction by thick
mucus and progressive bronchiectasis formation are the hallmarks of
the advanced lung disease.1,2 Airway inflammation and remodeling can
be detected in early life, often associated with bacterial colonization,
predominantly by Haemophilus influenzae and Staphylococcus aureus,
followed by persistent infection with gram negative organisms.1 More
recently, sensitive molecular tools have identified previously overlooked organisms, including respiratory viruses and a complex polymicrobial community that comprises nontraditional avirulent bacteria,
particularly oropharyngeal anaerobic strains.3 How dysfunction of the
CF transmembrane conductance regulator (CFTR) can influence the
complex microbial community constitution and modify its composition,
favoring the growth of pathogens, is still subject of active research.2
Impairment of the mucociliary clearance and an exaggerated, ineffective inflammatory response have long been recognized as key
factors. However, a large body of new observations provides more
insight on how CFTR dysfunction might promote pathogen growth
through modifications of the airway microenvironment. The complex
mechanisms involved render the CF airways more vulnerable to infection and, ultimately, to structural damage.2,4
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Early inflammation, infection and remodeling

glutathione and thiocyanate concentrations impairs antioxidant

In the CF airways, the reduced chloride (CL‐ ) secretion and the

protection. Bacterial infections are also promoted by increased

associated increase in sodium absorption enhance mucus volume

nutrient sources in the host airways. Iron, an essential cofactor

and viscosity.1 The impairment of the mucociliary clearance sets

for many enzymes, is thought to play a central role in Pseudo-

up a vicious cycle that favors bacterial growth and triggers an

monas aeruginosa growth in CF, not only for anabolic and sig-

overwhelming inflammatory response. Uneven neutrophil influx

naling purposes, but also for biofilm formation 5 . Higher iron

in CF airways reduces their defensive function and promotes

concentrations can been detected in the CF airways, because of

1,2

Because of the CFTR

occult hemorrhage and loss of intracellular ferritin‐bound or free

dysfunction, airway epithelial cells are less efficient in the re-

iron by epithelial cells and neutrophils.6 In CF, positive correla-

cognition, endocytosis and killing of bacteria, and demonstrate a

tions have been found between sputum iron levels and

lower capability to produce defensive cytokines and to release

pro‐inflammatory cytokines. 4 An important nutrient source for

nitric oxide (NO), a molecule essential to antiviral and anti-

bacteria are mucins, the major macromolecular constituents of

bacterial responses. CFTR‐deficient airway epithelial cells also

mucus. Mucins, a large reservoir of carbon and nitrogen and

exhibit signaling abnormalities, resulting in excessive production

amino acids, are completely degraded only by a few discrete

of pro‐inflammatory mediators that include chemotactic factors

species. 7Pseudomonas aeruginosa is incapable to efficiently utilize

for neutrophils.4 The exaggerated influx of neutrophils in the CF

mucin glycoproteins. On the contrary, obligate anaerobic mi-

airways limits their motility and their defensive function. More-

crobiota bacteria, which abound in airway secretion of CF pa-

over, activated neutrophils release large amounts of reactive

tients, degrade mucin components, liberating sugars, amino acids

oxygen species, proteases and chemoattractants, which further

and short chain fatty acids that are readily utilizable by Pseudo-

extensive injury to the airway structures.

1,2

The

monas aeruginosa. Therefore, it is likely that microorganisms, ty-

neutrophilic inflammation‐induced damages are then amplified

pically identified as non pathogenetic commensals, could provide

by the reduced concentrations of anti‐oxidant and anti‐proteases

nutrients and stimulate the proliferation of CF pathogens in the

present in the airways. 4 In CF, neutrophils often undergo ne-

CF lung.4,7

fuel neutrophil influx and injury to the airway structures.

crosis rather than apoptosis and this process leads to the formation of neutrophil extracellular traps (NETs). These are mesh‐
like networks composed of cytosolic and granule proteins, as5

The airway microbiota in CF

NETs can

The upper and lower airways of CF patients harbor a complex

neutralize and kill bacteria, fungi, viruses and parasites, pre-

polymicrobial community that comprises nontraditional avirulent

venting their dissemination. However, in CF, NETs have the

bacteria (particularly oropharyngeal anaerobic strains) able to

tendency to become inefficient in killing bacteria over time, but

significantly affect the clinical course of the disease. Alterations

do not lose the ability to promote strong and damaging proin-

in airway microbiota have been described: a) across patient age

sembled on a scaffold of decondensed chromatin.

5

Airway

(loss of microbial diversity, less potential beneficial bacteria); b)

remodeling, characterized by epithelial hyperplasia, interstitial

in patients with worse lung function and more progressive dis-

inflammation, mucus gland and smooth muscle hypertrophy are

ease (lower diversity associated with more prominent in-

already detectable in the airways of preschool‐aged children

flammation; c) after antibiotic use (short‐term decrease in total

flammatory responses providing long‐lasting stimuli.

with CF.

1,2

bacterial density, decrease in microbial diversity, reduction of
potential beneficial genera).3,4,8 Nontraditional avirulent bac-

Airway microenvironment alterations that favor
infection in CF

teria can increase the inflammatory response through the production of short chain fatty acids that increase cytokine release
by bronchial epithelial cells. Moreover, avirulent bacteria can

Mucus plugging and thickening of CF bronchial walls reduce

directly interact with pathogens, upregulating their virulence and

airway caliber and impair ventilation with resulting luminal hy-

facilitating their adhesion to bronchial epithelial cells and

poxia, amplified by an high oxygen consumption by the CFTR‐

growth. 4,9,10

deficient airway epithelial cells.1,2 The avid oxygen uptake by
these cells, ascribed to the elevated Na + /K+ ATPase activity involved in the increased Na+ channel‐mediated Na + absorption,

Conclusions

creates a steep oxygen gradient across the mucus. These induce

Through complex mechanisms, CFTR dysfunction induces mi-

the formation of hypoxic niches that favor microorganisms, such

croenvironment alterations that dysregulate local defense me-

as Pseudomonas aeruginosa and Staphylococcus aureus, capable of

chanisms and favor pathogen growth. These alterations are

efficiently growing in anaerobic conditions. 4 In addition to CL‐ ,

modulated by qualitative and quantitative modifications in mi-

CFTR transports other molecules, such as bicarbonate and glu-

crobiome composition of non‐virulent taxa, which contribute to

1,2

The resulting relative acidity of the airway surface

the pathogenesis of CF lung disease. The recent advances on the

decreases the ability to kill pathogens, whilst the reduction in

complex mechanisms that make CF airway more vulnerable to

tathione.
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infection will hopefully help in identifying new therapeutic tar-

that no single “magic bullet” will prevent it. Thus, to avoid BPD

gets that, in addition to the new CFTR modulators, will be useful

we need to implement a complex and comprehensive strategy. 2

in CF patients.

Lui K et al.3 evaluated the outcome trends of neonates born
very preterm in eleven high‐income countries participating in the
International Network for Evaluating Outcomes of neonates. This
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was a retrospective cohort study, including 154,233 neonates ad-
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mitted to 529 neonatal units born between 2007 and 2015, at 24 to
31 weeks+6 days gestational age. In most countries, mortality decreased whereas BPD increased. Thus, despite major efforts to
minimize injurious but often life‐saving postnatal interventions,
BPD remains the most frequent complication of extreme preterm
birth. The strongest risk factors for BPD are prematurity and low
birth weight. Almost 80% of infants who are born at 22–24 weeks
of gestation are diagnosed with BPD, whereas only 20% of infants
born at 28 weeks of gestation develop BPD.1 In fact, most patients
with BPD survive, and imaging studies reveal that they probably
have a very heterogeneous pathology throughout the lungs, including regions of decreased alveolarization, cystic emphysema, fibrosis and variable airway injury.1
Studies found that three patterns of lung disease generally
emerge in the first 2 weeks of life.4 In the first pattern, infants have
fairly minimal lung disease and progressively recover. In the second
pattern, early persistent pulmonary deterioration, substantial and
prolonged respiratory support is required from birth. In the third
pattern, an initial improvement in lung disease in the first week of life
is followed by a respiratory decompensation which often requires
respiratory support and an increase in supplemental oxygen.4
Pulmonary hypertension continues to be a prominent clinical
challenge in the pathobiology and outcomes of infants with BPD.1
Although more often considered in near‐term or term infants with
hypoxemia at birth, pulmonary hypertension also occurs in preterm
infants. Severe parenchymal lung disease can contribute to elevated
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pulmonary vascular resistance; however, abnormalities of the pulmonary vasculature can also contribute to high pulmonary vascular
resistance, especially in the setting of antenatal events, such as oligohydramnios and prolonged premature rupture of membranes.

* N e o n a t a l Pu l m o n o l o g y : B P D
U p d a t e ‐ P re v e n t i o n & T re at m e n t .

The definition of BPD is a challenge in face of the changes in the
treated population and is an evolving process. A proposal to revise the
BPD definition suggested to remove the requirement for 28 days of
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requirement for radiographic confirmation of parenchymal lung dis-
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ease and to use a severity grading of I–III that incorporated newer
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modes of non‐invasive ventilation.5 A recent modification uses posi-
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tive pressure instead of supplemental oxygen to classify BPD severity
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at 36 weeks PMA; scale is: no BPD (no support), grade 1 (nasal cannula ≤2 l/min), grade 2 (nasal cannula >2 l/min or non‐invasive positive

The pathophysiology of BPD is based on an impairment of

airway pressure) and grade 3 (invasive mechanical ventilation). These

lung maturation with prenatal and postnatal multi‐hit insults and

criteria predicted death or serious respiratory morbidity at 18–26

genetic susceptibility. BPD is the clinical expression of a mixture

months corrected age in 81% of infants in the study.6

of lung developmental plasticity, injury and repair that ultimately

The prevention of BPD is difficult, because of the complex

results in a remarkable ability of the lungs of surviving infants to

pathophysiology. While preventing prematurity could be the best

remodel until perhaps 20 years of age.1 This multifactorial pa-

measure, there are currently no effective interventions to pre-

thophysiology of bronchopulmonary dysplasia (BPD) suggests

vent preterm birth. Antenatal steroids do not reduce the rate of
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BPD. 7 To reduce the incidence of BPD we need to use a comprehensive approach. 2,8
The strategy to prevent BPD is based on ventilatory and non‐

[7].

ventilatory measures. The ventilatory route allows an individualized endotracheal intubation approach with early lung recruitment with nasal
respiratory support. The recommended approach is to avoid if possible

[8].

endotracheal ventilation and to use non‐invasive ventilation.2,8 Non‐
invasive ventilation has a modest effect on BPD.1,2,9 If endotracheal

[9].

ventilation is needed, gentle ventilation with targeted volume ventilation
or high frequency ventilation are suggested. While using ventilation we
have to keep adequate oxygenation and permissive hypercapnia. The
non‐ventilatory measures include caffeine (the best evaluated treatment
for reducing BPD), vitamin A (which is not commonly used) and nutrition.
Corticosteroids, systemic or inhaled or in combination with surfactant,

[10].

an evidence‐ based approach. Am J Respir Crit Care Med 2019:15;
200(6):751‐759.
Roberts D, Brown J, Medley N, Dalziel SR. Antenatal corticosteroids
for accelerating fetal lung maturation for women at risk of preterm
birth. Cochrane Database Syst Rev 2017 Mar 21;3:CD004454. doi:
10.1002/14651858.CD004454.pub3. Review.
Poets CF, Lorenz L. Prevention of bronchopulmonary dysplasia in
extremely low gestational age neonates: current evidence. Arch Dis
Child Fetal Neonatal Ed 2018;103(3):F285‐F291.
Lemyre, B., Laughon, M., Bose, C. Davis, P.G. Early nasal intermittent positive pressure ventilation (NIPPV) versus early nasal
continuous positive airway pressure (NCPAP) for preterm infants.
Cochrane Database Syst. Rev. 12, CD005384 (2016).
Isayama T, Iwami H, McDonald S, Beyene J. Association of Noninvasive Ventilation Strategies with Mortality and Bronchopulmonary Dysplasia Among Preterm Infants: A Systematic Review
and Meta‐analysis. JAMA 2016:316(6);611‐24.

should be used in a way that will not harm the neurodevelopmental
outcome and in the recommended indications and timing. Surfactant is
used as rescue therapy and, if needed, it should be administered in a non‐
invasive measure; the INSURE (intubation, surfactant, extubation) ap-

* Ta s k F o rc e o n B PD – Future
Direct ions.

proach or, probably better, the minimally invasive surfactant therapy
(MIST).8,10 Alternative approaches to surfactant administration, such as
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airway, have potential but require further assessment before general use.
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remarkable capacity for remodeling; yet disease of the airways, airspace
and vasculature can persist.1 Multiple studies have shown abnormalities
in lung function and structure in patients with BPD that persist

Introduction

throughout childhood, adolescence and young adulthood.1 However, in

Bronchopulmonary dysplasia (BPD) is the most common severe

spite of severe lung dysfunction and injury associated with preterm birth,

complication of extreme preterm birth, affecting 10,000 to

most infants with BPD achieve remarkable recovery of lung structure

15,000 children per year in the US. The incidence is higher with

and function.

decreasing gestational age and varies between > 80% in children
born before 24 weeks gestation to 8‐38% in children born after
27 weeks. (1) The pathogenesis of BPD is multifactorial and
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comprises prenatal risk factors such as infections, pre‐eclampsia
and genetic susceptibility, and postnatal risk factors such as
mechanical ventilation, oxygen toxicity and postnatal infections.
These risk factors lead to a pulmonary inflammatory response
with distorted alveolarization and impaired vasculogenesis. (2)
Children with BPD may experience lifelong respiratory and
non‐respiratory consequences. Respiratory symptoms and hospital admissions are more frequent than in preterm born children
without BPD, in particular during the first years of life. Also, lung
function in children with BPD is in general lower than normal. In
a systematic review it was shown that the mean difference in
FEV1 for children with BPD when compared with children born
term was ‐16% (95% CI ‐20, ‐12); this lower lung function tracks
during adulthood as was shown in a meta‐analysis in late adolescence and early adulthood where FEV1 Z‐Score was ‐0.81 for
children born very preterm or with a low birthweight compared
to a control group of term born controls with normal birth
weight. (3,4) More than 85% of patients with BPD have structural
abnormalities as shown on Chest CT scans. (5) Except for respiratory sequelae, patients with BPD are also at increased risk
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of cardiovascular complications such as increased risk of ele-

the age of 32 weeks PMA, the Task Force suggested that supple-

vated pulmonary vascular resistance, pulmonary hypertension

mental oxygen should be given with a minimum saturation target of

and right ventricular failure. (6) Also, neurodevelopmental con-

90%. (9) It is unknown if higher oxygen saturations translate in

sequences (e.g. motor impairment, cognitive delay, lower aca-

better outcomes.

demic performance) are more common in children with BPD. (7)
Although several randomized controlled trials addressed the
question how to prevent the development of BPD, only very few

Future research

studies examined how children with established BPD should be

In contrast to prevention of BPD, there is an impressive lack of

managed. This was the reason to start an ERS guideline on long‐

studies in children with established BPD. Future research should

term management of children with established BPD after the

focus on several areas.

neonatal intensive care period.

First, the definition of BPD is now based on total days of supplemental oxygen and the severity is assessed based on the re-

ERS guideline on long‐term management of BPD

spiratory support at 36 weeks PMA. This definition is arbitrary and it
is well known that extreme preterm born children who do not fit this

The ERS guideline addressed the 8 most clinically relevant and im-

BPD definition have decreased lung function, although to a lesser

portant PICO questions in children with established BPD and who

extent than children with BPD, and may also show abnormalities on

were discharged from hospital, or who were ≥ 36 weeks post-

Chest CT.

menstrual age (PMA). (8) After stepwise literature searches and

Bronchopulmonary dysplasia, or lung disease due to pre-

study selection by working groups, evidence synthesis and grading

maturity, is a gliding scale and, as such, all (extreme) preterm

according to GRADE, recommendations were based on the balance

born children deserve thorough follow‐up including pulmonary

of consequences, certainty of evidence and values.

follow‐up.

Three questions addressed monitoring of children with BPD:

Second, like in asthma, BPD is rather an umbrella concept and

monitoring with lung imaging, with lung function and the question if

there may be several subtypes of BPD based on early‐life factors,

children with BPD should be discouraged to attend day care. The

airway‐, lung‐ and vascular‐driven pathophysiology, and/or postnatal

latter question was included as patients and patient representatives

management strategies.

assessed this question as highly relevant to them.
For lung imaging, the Task Force recommended, based on very
low certainty of evidence, to monitor children with BPD with Chest

There is a need for biomarkers e.g. in blood or exhaled breath
and/or imaging techniques like MRI to predict the development of
BPD, severity of disease and long‐term outcomes early in life.

X‐ray or CT scan only if they had severe disease and/or recurrent

There is an important lack of knowledge on the pathophysiology

hospital admissions due to respiratory morbidity. The main reason

of BPD in older children and hence on potential treatment options.

for this was that with imaging other diseases like interstitial lung

Like in other respiratory diseases, the role of the Microbiome may be

disease may be excluded. For lung function, the Task Force sug-

important.

gested to monitor all children with lung function. Although this does

Regarding the treatment of BPD, studies on intratracheal stem

not improve outcomes, many observational studies have shown

cells show promising results. (10) Less appealing but urgently needed

lower lung function in later life.

are studies on oxygen saturation targets, anti‐inflammatory treat-

There was no evidence on discouraging day care attendance and

ments like inhaled corticosteroids, bronchodilators and azithromycin.

individual advice to parents regarding day care attendance is needed.

Long‐term follow‐up into adulthood in standardized, multi-

Four questions on treatment addressed whether specific

disciplinary follow‐up clinics is needed to assess not only respiratory

treatments can reduce morbidity and related outcomes in chil-

outcomes but also cardiovascular and neurodevelopmental outcomes

dren with BPD. These treatments were inhaled bronchodilators,

in the short‐ and long‐term.

inhaled or systemic corticosteroids, diuretics and supplemental

The ultimate aim of further research is to improve clinical care

oxygen. All recommendations were based on very low certainty

and quality of life of patients with BPD, and prevent consequences

of evidence. Inhaled bronchodilators were only advised for sub-

across the life course

groups of patients, for example those with asthma‐like symptoms, recurrent hospital admissions due to respiratory morbidity,
exercise intolerance or reversibility in lung function. Treatment
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with inhaled or systemic steroids was not recommended. The
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Task Force considered that there was no indication for diuretics
in children with established BPD but recommended in children
who were already on diuretics to wean them by not increasing
the dose based on their weight (natural weaning).
For supplemental oxygen, there were no randomized controlled
trials on the best saturation targets. Based on a RCT in children from
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require supplemental oxygen at the time of infection. Furthermore,
children with BPD who had been hospitalized with an RSV infection
within the first two years of life had worse lung function at school age
than those who did not experience an RSV‐related hospitalization.
• Recurrent wheezing episodes are very common in children born very
preterm with and without BPD, beginning in the preschool years
and continuing into adulthood.2
• Environmental factors, including tobacco smoke exposure, indoor
air pollution, traffic‐related pollution, and environmental allergens, may contribute to the pulmonary function abnormalities and
respiratory outcomes. A recent study showed that exposure to
combustible sources of indoor air pollution was associated with
increased respiratory morbidity in a group of high risk of infants
with BPD.3 Another study showed that proximity to a major
roadway was associated with chronic respiratory symptoms, such
as activity limitations (e.g., dyspnea), and tended to be associated
with nighttime symptoms as well in infants with BPD.4
• The odds of being assigned a diagnosis of "asthma" is three‐ to fourfold
more likely in infants/children born less than 32 weeks gestation
compared with the general population. But is this asthma? (See above).
• Children born preterm (with or without BPD) may be at risk for
reduced levels of physical activity as they have increased respiratory symptoms as well as decrements in lung function and
exercise capacity. Adolescents experience reduced exercise tolerance, impaired ventilatory adaptation and reduced gas transfer
during physical activity.5
• Infants with classic BPD and who required prolonged mechanical
ventilation are prone to develop severe tracheobronchomalacia.
(see under complications)
• Clinical symptoms in individuals with BPD often improve during
childhood.

* L o ng ‐T e r m O u t c o m e B P D , Up d a t e
a n d Fu t u r e D ir e c t io n s .

Lung function
• Abnormalities in pulmonary function tests (PFTs) are commonly
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found in children and adults with BPD. PFTs frequently show
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decreased forced expiratory volume in one second (FEV1) and
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decreased ratios of FEV1 to forced vital capacity (FEV1/FVC),
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consistent with airflow limitation and small airway obstruction.6 A
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recent study showed that adult VLBW survivors showed a higher
incidence of airflow obstruction, gas trapping, reduced gas ex-

This is an update on literature concerning long‐term outcome of
children with BPD (March 2021).

change, and increased ventilatory inhomogeneity versus controls.
Within the VLBW group, subjects with BPD showed significant
reduction versus subjects without.7

Symptoms

• In some centers, spirometry can be performed in children as

• Respiratory infection — Up to 50 percent of children with BPD

young as three years of age; however, most PFT laboratories

require rehospitalization during the first two years of life due to a

begin testing children at six years of age. Unfortunately, some

respiratory illness. Rhinovirus predominately causes upper airway

children with BPD have cognitive difficulties that preclude their

symptoms in healthy individuals, however severe lower re-

ability to perform PFTs. As a result, studies may underestimate

spiratory tract disease can occur in children with BPD. Also, Re-

the number of children who have abnormal lung function.

spiratory Syncytial Virus (RSV) can cause particularly severe

• Children with BPD have more often signs of Bronchial Hyper

illness in infants and children with BPD.1 RSV infections con-

Responsiveness (BHR).8 Up to 40 to 50% of children with BPD

tribute to high rates of rehospitalization, and can be life‐

demonstrate significant BHR to exercise, histamine or metha-

threatening. This is especially true for those infants who still

choline, or a significant response to bronchodilator administration.
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Compared to children with asthma, children with BPD are less
likely to have BHR and are less likely to respond to bronchodi-
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PH often experience improvement or resolution of the PH, due
to catch‐up lung growth and development.

lators. Review Kotecha Effect of Bronchodilators on FEV1 in

• Symptoms of tracheobronchomalacia may include "BPD spells" or

Preterm‐Born Participants Aged 5 and Over (2015): Approxi-

reflex apnea (episodes of abrupt cyanosis with absent airflow that may

mately one‐third of the patients responded to bronchodilators.

be life‐threatening) during infancy. Affected infants and children may

Unlike children with asthma, children with airway hyperrespon-

also have chronic wheezing that does not improve or worsens with

siveness due to BPD may not have elevated levels of exhaled

bronchodilator therapy or increased work of breathing. Only a few

nitric oxide.

case series describe children with severe BPD requiring tracheostomy

• Some children improve, others don't. In many patients, especially

and

home

positive

pressure

ventilation

(PPV).12

Tracheo-

those with mild disease, PFTs gradually improve over time.

bronchomalacia can improve with age, as the tracheal cartilage ma-

However, long‐term studies in children aged 6 to 15 years with

tures and becomes less compliant. Nonetheless, it has been noted in

BPD found persistent airway obstruction, bronchial hyperre-

patients with BPD as old as 35 months. Tracheobronchomalacia may

sponsiveness and hyperinflation of the lungs. In a systematic re-

also be associated with poor growth as these infants may have in-

view and meta‐analysis, long‐term outcomes (measured by FEV1

creased caloric needs due to work of breathing.14

percent predicted) for children born preterm with (mild) BPD
were substantially better for children born during the 1990s
compared with earlier decades.9 However, lung function trajec-

Future directions

tories are impaired and in children with BPD, ongoing respiratory

• There are no established guidelines for the management of BPD after

symptoms, or CT changes reflecting inflammation have the

initial discharge from the hospital. Because of its chronic nature and

poorest trajectories and might be at increased risk of lung disease

multifactorial causes, many infants and children with BPD will require

in later life.10

multifaceted and multidisciplinary management well beyond the first
year of life.

Radiology
• Overall, radiological changes are widely variable. Chest radiographic findings during follow‐up are generally non‐specific, de-

• For children with a history of moderate or severe BPD, it is helpful to
perform a baseline assessment using spirometry, and to repeat this
measure annually (?) and if symptoms develop.

monstrating findings as hyperinflation, peribronchial cuffing,

• For those who develop asthma‐like symptoms, spirometric measures

scattered or focal interstitial infiltrates consistent with fibrosis or

can be used to determine responsiveness to bronchodilators. If the

atelectasis. These findings tend to clear with age. Review Van

symptoms and spirometric measures are consistent with reactive

Mastrigt (2016)11: Chest CT scans revealed structural abnormal-

airways disease, it is appropriate to use standard management tech-

ities in >85% of BPD patients. These abnormalities are decreased

niques for asthma. However, children with BPD are less likely to

pulmonary attenuation, linear and triangular opacities, mosaic

respond to bronchodilators or steroids than children with asthma.

perfusion, bronchial wall thickening, and consolidations. When

• It is unclear at this time whether adults with BLD will go on to

individuals with classic BPD reach adulthood, some have inter-

have accelerated loss of lung function or early onset chronic

stitial and emphysematous changes.

obstructive pulmonary disease as they enter middle age;
therefore, they should be followed closely throughout life for

Severe complications/Respiratory disorders associated with BPD

decline in lung function.

• BPD may include parenchymal lung disease, pulmonary hy-

• Infants who continue to have a need for supplemental oxygen

pertension (PH), and large airway disease. These disorders are

should be screened for pulmonary hypertension (PH) before

often not found in isolation, particularly with severe disease. A

hospital discharge

study found that nearly three‐quarters of infants with severe BPD

• Day care or not?

had two or more of these manifestations.12

• What are the optimal targets for Oxygen therapy? How to wean

• PH, a condition characterized by elevated pulmonary artery
pressure, develops in 20 to 40 percent of infants with BPD.
The risk for PH is highest in very premature and VLBW infants,
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as well as those with cardiovascular anomalies. The 2019 up-
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dated consensus statement on the diagnosis and treatment of
pediatric pulmonary hypertension recommends that all infants
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Pediatric bronchiectasis (BE) is a descriptive term for airway
dilatation which has been thought to be irreversible. However, with
resolution computed tomography (HRCT) and better understanding
of the underlying pathomechanisms, the vicious circle of infection,
neutrophilic inflammation, impaired mucociliary clearance and airway wall destruction may be interrupted, existing changes reversed
and irreversible changes prevented. It is therefore essential to
promptly start a diagnostic process if chronic suppurative lung disease and bronchiectasis are suspected in a child or adolescent to
identify treatable factors and start treatment as soon as possible (1).
A likely precursor of pediatric BE is protracted bacterial bronchitis
(PBB) which is defined as chronic productive cough which resolves
with two weeks of appropriate antibiotic treatment. If PBB does not
resolve (extended PBB) or needs repeated courses of antibiotics
(recurrent PBB), bronchiectasis may develop. Recurrent PBB and
Hemophilus influenzae have been identified to be risk factors for developing bronchiectasis; more recently, abnormalities in the innate
immune system have been described (e.g. (2)). General treatment
recommendations for pediatric BE include regular application of
airway clearance techniques, antibiotic treatment for exacerbations
and consideration of long‐term macrolide treatment in those with
frequent exacerbations (1).
Post‐infectious bronchiolitis obliterans (PIBO) is a rare disease
following a usually severe lower respiratory tract infection. PIBO has
a different prevalence in different parts of the world, suggesting that

13 | C H R O N I C AC Q U I R E D AN D
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genetic predisposing factors are involved. Severe adenovirus infection carries the greatest risk of developing PIBO and PIBO should be
suspected in a child with bronchiolitis not improving after 3 to 4

* C hronic Acquired Lung Diseases.

weeks. Other infectious causes include e.g. Mycoplasma pneumoniae,
measles, and human immunodeficiency virus HIV‐1. PIBO is char-
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acterized by a severe inflammatory host response with predominant
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neutrophils and histologically by a constrictive BO pattern with peri‐
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bronchiolar fibrosis and lumen obstruction. Lung function shows a
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predominantly obstructive pattern with usually little or no bronch-
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odilator reversibility. Definite diagnosis would require lung biopsy,
but history of severe AV (or other lower respiratory tract) infection,

Chronic acquired lung disease in childhood is not a clearly de-

the clinical picture of persistent airway obstruction unresponsive to

fined entity but covers a wide spectrum of different disorders that

inhaled treatment and a typical mosaic pattern or air trapping on

may affect lung parenchyma and/or the airways and are not related

HRCT should prompt initiation of treatment (3). Treatment is mainly

to a well‐defined and genetically determined disease such as Cystic

supportive, but early during the disease, suppression of the in-

Fibrosis (CF) or Primary Ciliary Dyskinesia (PCD), both of which are

flammatory process with pulsed corticosteroids and azithromycin
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may limit the effect of the inflammation but controlled studies are

but resulted in a reduction in acute respiratory exacerbations and

lacking. A patient with BO needs regular follow‐up by a multi-

hospitalizations (10).

professional team including pediatric cardiologists to monitor development of pulmonary hypertension (4). Long‐term follow‐up
studies show some catch‐up growth of lung volumes but a premature
decline in FEV1/FVC. Although lung and airway growth during
childhood and adolescence will lead to clinical improvement in most
patients, it is likely that a significant proportion of patients diagnosed
with PIBO during childhood will meet the criteria of COPD in
adulthood.
BO is one of many faces of chronic lung disease (CLD) in
children and adolescents with HIV (5). Ninety percent of more
than 3 Mill children infected with HIV live in Sub‐Saharan Africa.
Before ART became widely available and programs were installed
to prevent perinatal transmission of the virus, acute pulmonary
infections and specific entities such as lymphocytic interstitial
pneumonitis (LIP) during infancy were major determinants of
morbidity and mortality. With the widespread roll‐out of anti‐
retroviral therapy (ART) and prevention programs, the burden of
HIV‐associated lung disease has shifted towards adolescence.
The term HIV‐associated CLD covers a spectrum of lung diseases
including bronchiectasis and bronchiolitis obliterans. There is no
universal definition of HIV‐CLD but usually it includes chronic
respiratory symptoms such as cough and dyspnea, reduced lung
function and an abnormal HRCT (6). Altered respiratory microbiota with a predominance of Haemophilus, Moraxella and Neisseria may be associated with a higher risk of HIV‐CLD. The
incidence of tuberculosis disease and lower respiratory tract
infections with other pathogens is increased in children and
adolescents with HIV‐infection, potentially leading to bronchiectasis if the infection is not treated successfully. However, it
has also been suggested that the increased prevalence of BE in
this population is explained by the altered innate immunity and
resulting neutrophilic inflammation. BO has been found in more
than 50% of adolescents despite ART and therefore represents a
major cause of HIV‐associated CLD. Interestingly, BO has not
been reported in HIV‐infected children in high‐income settings.
Furthermore, the reported prevalence of bronchiectasis in the
US is lower than in studies from Africa even before the introduction of ART, suggesting that other factors such as avail-
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ability of health care services and nutritional status will influence
the outcome.
There is no established algorithm for diagnosing HIV‐associated
CLD, but where available HRCT will be part of the work‐up (7). Lung
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function has been shown to be reduced in children and adolescents with
HIV‐infection (8) and has been shown to be associated with reduced
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not initiated early. A role of co‐infection with cytomegalovirus in the

Washington University School of Medicine

pathogenesis of HIV‐CLD has been suggested (9). Recently, the results

St. Louis, MO, USA

of a clinical trial (Bronchopulmonary Function in Response to Azi-

E‐mail <ferkol_t@wustl.edu>

thromycin Treatment for Chronic Lung Disease in HIV‐infected Children BREATHE) failed to show improvement in lung function from the

With each breath, the human lung is exposed to inhaled patho-

immunmodulatory and antimicrobial activity in the azithromycin group,

gens, and adaptive immune and innate defenses are critical in
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protecting the lung and preventing respiratory infections. However,

For years, the diagnosis of primary ciliary dyskinesia was

these defenses are breached early in the lives of people with in-

based on compatible clinical phenotype and specific, axonemal

herited suppurative airway diseases, such as cystic fibrosis, primary

ultrastructural defects identified using transmission electron

ciliary dyskinesia, and primary immunodeficiencies, all characterized

microscopy. While it still has value, transmission electron mi-

by progressive airway infection, inflammation, and bronchiectasis.

croscopy has limitations as a diagnostic test, since 30% of af-

The first human disease associated with cilia dysfunction, pri-

fected individuals can have normal ciliary ultrastructure. With

mary ciliary dyskinesia is usually considered an autosomal‐recessive

the growing availability of commercial gene panels, genetic

disease, though autosomal‐dominant and X‐linked inheritance pat-

testing has become a preferred diagnostic tool, providing rela-

terns are known. Mutations in any protein involved in cilia assembly,

tively quick and accurate testing of most known genes. Identifi-

structure, or function could theoretically cause disease, and a

cation of biallelic pathogenic variants in a known disease‐

growing number of genes have been implicated. Fifty genes have

associated gene is sufficient to make the diagnosis.

now been shown to cause disease, and over 70% of affected in-

Other tests, like nasal nitric oxide measurements, have value but

dividuals tested have biallelic mutations in a known gene. Many of

alone are not sufficient as a diagnostic test for primary ciliary dys-

the genes are linked to specific ultrastructural defects, encoding

kinesia. People with cystic fibrosis can have features similar to pri-

proteins in the outer dynein arm, inner dynein arm, dynein regulatory

mary ciliary dyskinesia, and can have reduced nasal nitric oxide

complex, radial spoke or central apparatus. Disease‐causing muta-

levels. Thus, cystic fibrosis must be excluded to improve its accuracy

tions have also been found in genes encoding cytoplasmic proteins

as a diagnostic tool for primary ciliary dyskinesia.

that are not integral to the cilia axoneme, but form complexes essential for assembly of dynein motor units.

Additionally, primary immunodeficiencies can have clinical
phenotypes that overlap with primary ciliary dyskinesia. To date,

Because the genetics is better understood, we now recognize

more than 400 different genes have been found to cause primary

that several cardinal clinical features distinguish between primary

immunodeficiencies, which can be autosomal recessive, auto-

ciliary dyskinesia from other respiratory conditions. Most children

somal dominant, or X‐linked, with both loss‐of‐function and gain‐

with primary ciliary dyskinesia present shortly after birth as term

of‐function variants. Low nasal nitric oxide levels have been de-

newborns with respiratory distress, clinically manifested by tachyp-

scribed in some people with various primary immunodeficiencies,

nea, persistent hypoxemia, and upper and middle lobe atelectasis on

and misdiagnosis can have serious consequences.

Chest radiographs. People with primary ciliary dyskinesia have per-

In this presentation, we will review the genetic bases and

sistent, non‐seasonal rhinitis and daily, year‐round productive cough

genotype‐phenotype relationships in primary ciliary dyskinesia.

that typically begin before six months of age. Bronchiectasis is

Moreover, we will describe other suppurative lung diseases that

common, even in young children, frequently involving the morpho-

overlap with primary ciliary dyskinesia, and explain how recent

logical right middle lobe and lingula. Left‐right laterality defects oc-

findings have changed our diagnostic approach.

cur in approximately half of patients with primary ciliary dyskinesia,
usually manifested as situs inversus totalis. Others can have heterotaxy, which can be associated with congenital heart disease and

Re fe re nc es

splenic anomalies. Middle ear disease is common in primary ciliary

(1). Davis SD, Ferkol TW, Rosenfeld M, et al. Clinical features of childhood primary ciliary dyskinesia by genotype and ultrastructural
phenotype. Am J Respir Crit Care Med 2015;191:316‐24.
(2). Davis SD, Rosenfeld M, Lee HS, et al. Primary ciliary dyskinesia:
longitudinal study of lung disease by ultrastructure defect and genotype. Am J Respir Crit Care Med 2018;199:190‐8.

dyskinesia, with varying degrees of chronic otitis media with effusion
often complicated by conductive hearing loss. In North American
populations, however, this clinical manifestation does not discriminate from children who do not have primary ciliary dyskinesia.
Genotype‐phenotype differences have recently emerged. Axonemal abnormalities and ciliary beat patterns have been related to
specific genetic defects. The severity of respiratory disease has been
correlated with specific genes. Cross‐sectional and longitudinal studies
have shown that children with biallelic CCDC39 or CCDC40 mutations
had more severe lung disease compared to individuals with outer dynein arm mutations. In contrast, patients with pathogenic RSPH1 mutations generally have milder respiratory phenotypes. Genetic studies
have also uncovered other motile ciliopathies with clinical features
atypical for primary ciliary dyskinesia. People with biallelic CCNO mutations have symptoms similar to primary ciliary dyskinesia but lack
motile cilia on airway surface. Single pathogenic FOXJ1 variants, a
transcription factor that regulates cilia gene expression, reduces the
number of motile cilia and is clinically linked to hydrocephalus, recurrent respiratory infections, and laterality anomalies.

(3). Horani A, Ferkol T. Understanding primary ciliary dyskinesia and
other ciliopathies. J Pediatr 2020. In press
(4). Knowles MR, Ostrowski LE, Leigh MW, et al. Mutations in RSPH1
cause primary ciliary dyskinesia with a unique clinical and ciliary
phenotype. Am J Respir Crit Care Med 2014;189:707‐17.
(5). Leigh MW, Ferkol TW, Davis SD, et al. Clinical features and associated likelihood of primary ciliary dyskinesia in children and adolescents. Ann Am Thorac Soc 2016;13:1305‐13.
(6). Leigh MW, Hazucha MJ, Chawla KK, et al. Standardizing nasal nitric
oxide measurement as a diagnostic test for primary ciliary dyskinesia.
Ann Am Thorac Soc 2013:10:574‐81.
(7). Ochs HD, Hagin D. Primary immunodeficiency disorders: general
classification, new molecular insights, and practical approach to diagnosis and treatment. Ann Allergy Asthma Immunol. 2014;112:
489‐95.
(8). Picard C, Bobby Gaspar H, Al‐Herz W, et al. International Union of
Immunological Societies: 2017 Primary Immunodeficiency Diseases

|

OTHER AND ORIGINAL

S71

Committee report on inborn errors of immunity. J Clin Immunol
2018;38:96‐128.

oropharynx to be swallowed (4). Mucociliary clearance relies on the

(9). Shapiro AJ, Davis SD, Knowles MR, et al. Limitations of nasal nitric
oxide testing in primary ciliary dyskinesia. Am J Respir Crit Care Med.
2020;202:476‐7
(10). Shapiro AJ, Dell SD, Gaston B, et al. Nasal nitric oxide measurement
in primary ciliary dyskinesia. a technical paper on standardized
testing protocols. Ann Am Thorac Soc 2020;17: e1‐12.

wave. Mucociliary clearance is directly affected by poor motility of cilia

(11). Wallmeier J, Al‐Mutairi DA, Chen CT, et al. Mutations in CCNO
result in congenital mucociliary clearance disorder with reduced
generation of multiple motile cilia. Nat Genet 2014;46:646‐51.
(12). J, Frank D, Shoemark A, et al. De novo mutations in FOXJ1 result in
a motile ciliopathy with hydrocephalus and randomization of left/
right body asymmetry. Am J Hum Genet 2019;105:1030‐1039.
(13). Wallmeier J, Nielsen KG, Kuehni CE, et al. Motile ciliopathies. Nat
Rev Dis Primers. 2020;6:77.
(14). Zysman‐Colman ZN, Kaspy KR, Alizadehfar R, et al. Nasal nitric
oxide in primary immunodeficiency and primary ciliary dyskinesia:
helping to distinguish between clinically similar diseases. J Clin
Immunol 2019; 39: 216‐224.

also present in the ventricles of the brain and in the reproductive

coordination of hundreds of individual cilia, beating in a metachronal
in PCD patients and this results in a failure to keep the airways sterile,
causing an inflammatory response to the persistent microorganisms
which, if it becomes chronic, causes damage to the airway wall and
manifests clinically as bronchiectasis, sinusitis and otitis (2). Cilia are
system, so ciliary dysfunction can also affect other parts of the body.
There is a considerable difficulty in diagnosing PCD patients. Even
in CF with all available diagnostic tools and known clinical frequency of
disease, 10‐15% of patients are diagnosed in adulthood. It is not surprising therefore that a rarer condition such as primary ciliary dyskinesia (PCD), to which the only diagnostic clues may be a chronic moist
cough and a runny or blocked nose, and for which diagnostic testing is
not widely available, is often missed for a long time.
The incidence of PCD in the white population is estimated to be 1
in 15 000, although it is higher in communities where first cousin
marriages are common (5). Typically, rhinitis or nasal congestion begins

* C ilia ‐ Beyond the L ungs.

on the first days of life; it remains constant over time; and is difficult to
treat. A number of infants have significant and unexpected respiratory

Israel Amirav, MD
Pediatric Department, University of Alberta

distress at birth, necessitating admission to the NICU.
Some clinical clues that call for more specific diagnostic tests

Edmonton, Alberta, Canada

include the presence of neonatal onset of rhinitis and/or con-
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gestion, which has become continuous; neonatal respiratory
distress in term infants with no obvious cause; history of a per-

Primary Ciliary Dyskinesia (PCD) is a rare, genetically hetero-

sistent wet sounding cough. In older patients, there may just be a

geneous and multi‐organ condition (1,2). The underlining problem is a

"wet click" associated with their cough. Almost all patients will

genetic impairment of the mucociliary clearance. Mucociliary clearance

have a history of rhinitis and/or nasal congestion. Prolonged

is an important host defense mechanism against inhaled pathogens (). It

otorrhoea after tympanostomy tube insertion may be also a clue;

is facilitated by a balanced interaction between the coordinated beating

presence of laterality organ defects; a child with bronchiectasis

of the cilia, the periciliary fluid layer and the overlying mucus (4). The

without a definite cause. It is important to suspect PCD also in

cilia beat in a synchronized manner in order to propel a net flow of

children with significant Chest problems, without a firm diag-

mucus from the peripheral to the central airways and then to the

nosis, refractory to asthma treatment, and those requiring

F I G U R E 1 Age‐Related Prevalence of Clinical Features in Primary Ciliary Dyskinesia
From‐ Shapiro AJ, Zariwala MA, Ferkol T, et al. Diagnosis, monitoring, and treatment of primary ciliary dyskinesia: PCD foundation consensus
recommendations based on state of the art review. Pediatr Pulmonol. 2016;51(2):115–132. doi:10.1002/ppul.23304
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cilia. The first, non‐motile cilium was called a primary cilium. It is
important not the confuse these “primary” from the medical
terminology in Pediatric Pulmonology which over the last 50
years has evolved from “Kartagener syndrome” (8), to “ immotile
cilia syndrome” (9), “dyskinetic cilia syndrome” (10) and “ciliary
dyskinesia” (11), later modified in 1981 to “primary ciliary dyskinesia” to reflect its genetic/congenital origin in disease compared to “secondary” causes of ciliary immotility (12).
In general, the Primary cilia structures are indeed non‐
motile, but there are exceptions. For example, during fetal life,
nodal cilia have the (9+0) arrangement of most primary cilia, but
are motile, and seem to be responsible for the organ laterality
F I G U R E 2 Diversity of Cilium
From‐ Leigh, M.W., Pittman, J.E., Carson, J.L., Ferkol, T.W., Dell, S.D.,
Davis, S.D., Knowles, M.R., & Zariwala, M.A. (2009). Clinical and genetic aspects of primary ciliary dyskinesia/Kartagener syndrome.
Genetics in Medicine, 11, 473‐487.

repeated courses of antibiotics for "Chest infection". Age‐
Related Prevalence of Clinical Features in Primary Ciliary Dyskinesia is presented in Figure 1 (5).
Rarer associations of PCD include hydrocephalus secondary to abnormalities of brain ependymal cilia, complex congenital heart disease,
esophageal disease, and biliary atresia.
PCD is difficult to diagnose. There is no single standard
diagnostic test but rather a combination of tests, some of
which require high expertise. Due to the rarity of the disease, there is
currently insufficient information about its clinical characteristics, and
thus PCD in children is under‐diagnosed and diagnosed too late particularly in relatively small centers with minimal or no experience with
PCD patients. This may lead to increased morbidity and mortality. While
there is a wealth of publications describing clinical presentation of PCD,
awareness of PCD and sufficient diagnostic facilities in various non‐
central locations, may limit the quality of PCD diagnosis and
management.
While PCD is the most studied and well‐established of ciliary diseases, there are many more ciliopathies (6,7). These include not only the
motile cilia but also another large group of primary non‐motile cilia which
has a small structural difference from the motile cilia.
Cilia are commonly structured as a "9 + 2" arrangement of microtubules in which there are nine pairs of microtubules around the peri-

arrangements. The diversity of cilia is presented in Figure 2 (7).
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meter, with two single microtubules, which form the central pair.
Attached to these microtubules are a variety of other structures, such as
the inner and outer arms and the radial spokes. Primary (non‐motile) cilia
lack the central pair of microtubules, which would explain the lack of
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motility; and they also seem to lack dynein, one of the molecular motors
needed for motility.
Nomenclature of primary cilia as primary stemmed from re-
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search of vertebrate ciliated epithelia. At the beginning, these
cells have a single, non‐motile (sensory) cilium, typical for most

Stéphanie Bui1,2, Audrey Fossati2, Caroline Challier2, Aman Allah Dal-

vertebrate cells. Later on, the cells dock hundreds of basal bodies

houmi4, Marik Fetouh5, Fabien Beaufils1,2, Raphael Enaud1,2, Michael

to the apical membrane and assemble what is called the motile

Fayon1,2,3,5

|

OTHER AND ORIGINAL

1

Bordeaux University, Cardio‐Thoracic Research Center, INSERM U1045,

S73

The combination of home monitor FEV1%pred and Respiratory
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Symptom Score (RSS) was helpful to predict a PEx in children with CF

2

aged 5‐19 years.4 During this one‐year prospective multicenter study,

CF Center, F‐33076 Bordeaux, France

49 children were asked to use a home monitor 3 times a week. In the 2

3

weeks before a PEx, the RSS of the home monitor increased (p =

France

0.051). The FEV1%pred did not deteriorate in the 4 weeks before a

4

PEx. Nevertheless, the FEV1%pred at the start of exacerbation was

France

significantly lower than the FEV1%pred in the non‐exacerbation group

5

(mean difference 16.3%, p = 0.012). The combination of FEV1%pred
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and RSS had a sensitivity to predict an exacerbation of 92.9% (CI 75.0‐

Bordeaux University Hospital (CHU), Pediatrics Department, Pediatric
INSERM, Clinical Investigation Center (CIC1401), F‐33000 Bordeaux,
Agen‐Nerac General Hospital, Pediatric Department, 47923 Agen,
AQUIRESPI, 33300 Bordeaux, France

98.8%) and a specificity of 88.9% (CI 50.7‐99.4%).4
Telemedicine is a particularly promising and evolving sector. Its

Such promising results were not observed in a large multicenter

importance has been recognized at both the national and interna-

RCT, the eICE (early intervention in CF exacerbation) trial, in which twice

tional level.

weekly home spirometry and respiratory symptom scoring were mon-

In France, this innovation is defined as a form of remote medical

itored. Patients were contacted by the CF team if a reduction in FEV1

practice. It allows doctors and paramedics to be in close contact with

>10% or an increase in respiratory symptoms was seen. The early in-

the

tele‐

tervention group had a shorter time to first exacerbation and more ex-

consultation, tele‐expertise, medical regulation, tele‐assistance, and

acerbation treatments compared with the control group; however, this

tele‐monitoring. The latter is intended to enable a medical profes-

was not associated with a slower FEV1 decline. The trial was stopped

sional to interpret remotely the data necessary for the medical

early for futility, as completing it was unlikely to show a difference in

monitoring of a patient and, where appropriate, to take decisions

primary endpoint. However, adherence to tele‐monitoring over 52 weeks

relating to the care of that patient.

was suboptimal: 50% of patients transmitted data once per week and

patient.

Telemedicine

encompasses

5

branches:

According to the WHO's first global strategy for digital health,1

only 19% twice per week as per the protocol.

digital technologies are an essential component and an enabler of

This is in contrast to another study indicating that frequent home

sustainable health systems which helps develop universal health

pulmonary function test monitoring could successfully improve medica-

coverage; the appropriate use of digital technologies supports equity

tion adherence without significantly impacting treatment burden in CF

in access to digital resources so that no one is left behind.

adolescents aged 12‐21 years with CF.5 These patients measured their

Different devices are now available to monitor cough (micro-

lung function weekly for 1 year. Mean medication possession ratio was

phones), lung function (electronic home spirometers with automatic

60% in the previous year and 65% during the study (p=0.04). Mean

data storage), airflow (a vortex whistle producing a high‐pitched

treatment burden scaled score on the CFQ‐R was 68 at enrollment and

sound), adherence to therapy (Bluetooth inhaler devices), nocturnal

66 at study completion (p=0.14).5

physiological changes (contactless bed sensors), breathing (smart

Overall, despite the large number of articles involving digital
technology in CF, most are small pilot and intervention studies

shirts and radios, necklaces), FeNO, etc.
The devices may be used by various means: solely by the patient

without comparators and there are very few RCTs. Although

(self‐management), with retrospective analysis of data by the medical

ongoing studies may yield some positive results, the majority so

team during outpatient clinics, and/or for remote home or school

far have shown limited evidence to support the use of digital

feedback to a health‐care team between visits to the clinic, or an

technology. A potentially exciting area of development is the use

autonomous “expert” system (artificial intelligence).

of digital technology to assist in the self‐management of medications, or to define more precisely timing of more invasive
treatments, e.g. to decrease overall antibiotic I.V. use.

Cystic Fibrosis (CF)

With this in mind, in a preliminary real‐life study, we determined the

In many CF centers, the management strategy of bacterial infection

feasibility and impact of tele‐monitoring by portable spirometry (Spir-

has evolved from planned regular short I.V. antibiotic courses, to

obank Smart, Mir*) supervised by a physiotherapist in children with CF

prolonged inhaled coupled with as needed oral and/or I.V. antibiotics.

aged 6–18 years with chronic Pseudomonas aeruginosa colonization re-

It is essential to treat pulmonary exacerbations (PEx) early since loss

quiring regular antibiotics. Median FEV1% was 62 [range, 43–111].

of FEV1 may be permanent. Exacerbations also contribute to mor-

Clinical symptoms (body weight, SpO2, cough, tiredness, fever, loss of

bidity and reduced health‐related quality of life. With this in mind,

appetite, hemoptysis) were prospectively transmitted to the regional

close tele‐monitoring of lung function is important.

respiratory network, which alerted the pediatric CF center whenever

Telehealth spirometry assessments for children with CF living in a

FEV1 decline was accompanied by clinical Pex criteria. Patients accom-

regional setting are feasible.2,3 In one study conducted in Melbourne,

plished an average of 6.3 spirometry tests/week (70% observance), and

Australia, spirometry was successful in 55 of 59 (93%) attempted ses-

3423 spirometry results with clinical questionnaires were tele‐

4

sions. This equated to a travel time saving of 5h34mn/hospital visit.

transmitted. The regional network alerted the CF center in 33 cases, with
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a need for I.V. antibiotics in 5 cases. THC led to the safe avoidance of 130
days (‐35%) of I.V. antibiotics compared to the previous year.2

One of the explanations of the lack of efficacy of such tele‐
monitoring may be related to the heterogeneity of education programs

In the longer term (2019‐2021), 272 patients with CF have been

and patient profile. The useful components of education programs need

recruited and are now being followed within our network. On average,

to be further studied, according to distinct asthma phenotypes. Tele‐

each patient transmits data an average of 2.1 times/week; this rate de-

monitoring may be an extension to an education package which should

creases to 1.4 tele‐transmissions/week/patient during the months of

include basic explanations about the disease and its influencing factors,

August and January. Ninety‐two percent of children adhere correctly to

as well as action plans. A high level of agreement between the children,

the program (65% of cases: >3 spirometry tests/week and 27%: 1 to 3/

their parents and the medical team is of utmost importance: i.e. what to

week). This sustained rate of adherence may be explained by supervision

monitor, adherence to the treatment and the program, timeframe for the

by home‐based physiotherapists, and the possibility for patients to see

response from the medical feedback team and the type of information to

their own FEV1 curves. Overall, in 2019 and 2020, the network has

be given, measurable goals (aid regarding the application of the action

examined respectively 10,120 and 15,177 tele‐transmitted clinical and

plan, disease phenotyping, treatment response, patient satisfaction, re-

spirometry signals.

duction of anxiety, unplanned medical visits or hospital admissions, etc.).

During the COVID‐19 pandemic period, tele‐transmissions peaked

Therefore, deeper exploration of the patient's needs is mandatory in

at 2.4 spirometry tests/week leading to the identification of 40 alerts and

order to personalize the treatment plan. In this regard, based on the

the administration of 15 antibiotic courses for severe exacerbation, thus

association patterns between home spirometry results and clinical asthma

avoiding FEV decline. In addition, THC facilitated the monitoring of pa-

severity scores, 4 distinguishable patterns can be distinguished: reasonable

tients in this new therapeutic area: the follow‐up of very severe oxygen‐

concordance (19.5% of patients), dissociation or chaos (25%), poor per-

dependent patients undergoing NIV with a baseline ppFEV<30% showed

ceivers (36%) and excessive symptoms (19.5%).10 This may have im-

a > 15 % improvement within the first 15 days of TRIKAFTA* treatment.

plications regarding clinical and therapeutic approaches in such patients,
as it may be necessary to increase therapy in some (poor perceivers),
while medical therapy should on the contrary be decreased in others

Asthma

(excessive symptoms). Thus, for best results, home PEFR monitoring

It has previously been shown in children aged 6‐18 years that

should be coupled with a thorough phenotype‐specific educational pro-

there was low agreement between asthma control based on

gram on asthma.It has been proposed that qualitative studies could en-

GINA criteria by means of prospective home monitoring, and the

rich future research by focusing on child, parent and provider

hospital asthma control questionnaire (ACQ). The former de-

preferences, and by identifying subgroups more likely to attain benefit

6

from closer monitoring. In our personal qualitative study, symptoms and

The results of clinical studies have been inconsistent. For example,

lung function using a Portable Spirobank Smart spirometer (Mir*) were

on one hand, home monitoring of nocturnal physiological changes was

monitored in 15 children with moderate‐severe asthma aged 6‐18 years

successful in predicting asthma exacerbations7 in asthmatic children aged

(mean±SD = 10±3), from December 2018 to September 2019. All chil-

5‐18 years. The model on the full cohort performed with a sensitivity of

dren and 17 parents were interviewed. The main results are summarized

47.2%, specificity of 96.3%, and accuracy of 87.4%. On the other hand, a

in the Table.

tected more cases of less well‐controlled asthma than the latter.

Advantages

Limits

Children ‐ Playful device

Parents

‐ Constraining object

‐ Ease of use

‐ Difficulty blowing to obtain a correct value

‐ Objective measurement of breaths

‐ Random reproducibility

‐ Useful to discern the child's symptoms for parents but
also for health professionals

‐ Constraining Tool

‐ Provides a feeling of comfort and reassurance

‐ Anticipatory anxiety felt by the parents when they will no longer have the
device or when there is no [rapid] response [from the care team].

‐ Ease of use

‐ Uncertainty about a device that may not be correctly pre‐set‐ Cost

‐ Concrete therapeutic adaptation

treatment strategy based on daily FEV1 monitoring over 12 months with
medical feedback did not reduce severe asthma exacerbations in 50
children aged 6–16 years with severe uncontrolled allergic asthma.8
There were no significant differences between the 2 groups for un-

Conclusion

scheduled visits, lung function, QOL scores and daily inhaled corticos-

Digital technology is rapidly expanding, and is here to stay. Each team/

teroids. Overall, Cochrane systematic reviews do not support the

country needs to assess the unmet educational needs in his/her region.

widespread implementation of tele‐monitoring with healthcare provider

Whenever remote monitoring is deemed desirable, adaption of the

9

feedback between clinic visits. Larger pragmatic studies could better

methods used should be performed according to the patient and

determine the benefits of these interventions.

phenotype‐guided needs, available patient and institutional budget,
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internet connections, and back‐up medical teams. Further RCTs and real‐

patients and those patients suffering from obstructive sleep ap-

life studies with qualitative and quantitative data are required, with

nea syndrome are rarely initiating the treatment after admission

careful selection of endpoints.

in intensive care.
The increasing use of sleep studies has favored the early detection of nocturnal events. Thus, figures are growing despite the low
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Essential developments in interfaces, ventilators and modes
pediatric sizes. Several companies have introduced new oronasal
our experience well accept these new models.
The total face mask (TFM) was introduced a few years ago in the
acute setting for the management of respiratory failure in patients
diagnosed with bronchiolitis. It has shown to be the only independent predictive factor identified in preventing intubation in
that population. Although it is not routinely used at home, it may play
a role in preventing pressure sores during acute deterioration when
the patient requires continuous support, or to prevent long‐term
problems like mid‐face hypoplasia.
Mouthpiece ventilation is not generalized in Pediatrics yet, but
probably having dedicated PSV modes and “touch‐triggers” can help
to introduce it in collaborative patients with an increasing need of
day‐support who decline to be tracheostomized. An alternative interface has also been shown in Duchenne patients experiencing inadequate adherence with standard interfaces.
Nowadays, there are both home and ICU turbine‐based
ventilators and theoretically perform NIV similarly. Additionally,
new home ventilators have a built‐in oxygen blender and can
even measure the inspired fraction of oxygen. Home ventilators
due to their reduced cost are used in the PICU setting in developing countries and even in some European countries (8.5%).
Nevertheless, based in a bench study published by Luján, it seems
that the capabilities for leak compensation of hospital NIV ventilators usually are superior even to the latest generations of
home NIV ventilators.
So, a message of caution about maintaining the use of a patient's home ventilator should be sent when patients require

* Pediatric Non‐invasive Ventilation.

admission due to an acute illness or complications after surgery.
Moreover, volume‐targeted modes available in the hospital and

Martí Pons Òdena

home NIV ventilators are not approved for use in children

PICU Senior Consultant. Pediatric Home Ventilation Programme

weighing less than 30kg. Additionally, these modes showed, in

University Hospital Sant Joan de Déu ‐ Barcelona, Spain

the previously mentioned bench study, completely different be-

Chair of the Respiratory Section of ESPNIC

havior compensating inspiratory or expiratory leaks.

E‐mail <Mpons@sjdhospitalbarcelona.org>

Pediatric pulmonologists and intensivists should be aware of
these results. Therefore, they should monitor their patients,

The use of non‐invasive ventilation (NIV) support in
Pediatrics is becoming more and more popular since the last ten

especially if using volume‐targeted modes in home NIV
ventilators.

years. The first experiences in pediatric home ventilation and

Years ago, it was common to remove the tracheostomy when

intensive care were published almost 30 years ago. However, it

ventilatory support has already been stopped. Nowadays, some

was between 2005 and 2010 where the use of NIV in home

centers like HSJD are electively switching patients to NIV when

ventilation increased substantially in many places. Elective

they are stable without respiratory support for six hours or more.

starting of NIV decided in outpatient clinics is, fortunately, a

It is crucial to have a well‐defined protocol to identify those

standard of care in many countries. Especially, neuromuscular

patients that can be safety decannulated. Some of the clinical
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criteria established in neuromuscular patients are, for example,
not being a rapidly‐progressing disease, not waiting for a complicated surgical procedure.
This protocol involves the review of the airways by ENT surgeons, appropriate cough or adaptation to mechanical cough assist
devices and elective adaptation to NIV after a period of tolerance
with appropriate monitoring of the non‐invasive ventilation with the
tracheostomy closed.
In conclusion, several advances related to the use of home

(4). Bach JR, Bakshiyev R, Hon A. Noninvasive respiratory management
for patients with spinal cord injury and neuromuscular disease.
Tanaffos. 2012;11(1):7‐11
(5). Mayordomo‐Colunga
J,
Pons
M,
Medina
A,
Rey
C,
Kallio M; Wolfler A; Garciacusco M; d‐Demirkol D; Garcia M,
Rimensberger P. Non‐invasive ventilation practices in children across
Europe. Pediatric Pulmonology 2018 Aug;53(8):1107‐1114
(6). Itagaki T, Bennett DJ, Chenelle CT, Fisher DF, Kacmarek RM. Performance of Leak Compensation in All‐Age ICU Ventilators During Volume‐
Targeted Neonatal Ventilation: A Lung Model Study. Respir Care 2017
Jan;62:10‐21

NIV in Pediatrics were reviewed in most of the relevant aspects
of the technique. Additionally, using NIV as an alternative long‐
term treatment for patients already tracheostomized seems to be
feasible and safe.

* I n t e r s t i t i a l L u n g Di se a se i n
C h i l d h o o d : C l i n i c a l A pp r o a c h t o IL D .

R ef er en ce s

Matthias Griese

(1). Niranjan V, Bach JR. Noninvasive management of pediatric neuromuscular ventilatory failure. Crit Care Med. 1998 Dec;26(12):2061‐5
(2). González Cortés R, Bustinza Arriortua A, Pons Ódena M,
García Teresa MA, Cols Roig M, Gaboli M, García Martinez S,
Oñate Vergara E, García Urabayen D, Castillo Serrano A,
López González J, Salcedo Posadas A, Rodríguez Nuñez A,
Luna Paredes MC, Hernández González A, González Hervas C,
Medina Villanueva A, Pérez Ruíz E, Callejón Callejón A,
Tosca Segura R, Herranz Aguirre M, Lamas Ferreiro A, López‐Herce
Cid J. [Domiciliary mechanical ventilation in children: a Spanish
multicentre study]. An Pediatr (Barc). 2013 Apr;78(4):227‐33
(3). Toni F, Cambra Lasaosa FJ, Conti G, Escuredo L, Benito S, Gelabert G,
Pons‐Òdena M. Comparison in the Management of Respiratory
Failure due to Bronchiolitis in a Pediatric ICU Between 2010 and
2016. Respir Care. 2019 Oct;64(10):1270‐1278

Hauner Children's Hospital, University of Munich

TABLE 1

German Center for Lung Research,
Lindwurmstr. 4, 80337 München, Germany
Tel ++49 89 44005 7871, Fax ++49 89 44005 7872
E‐mail <matthias.griese@med.uni-muenchen.de>
Childhood interstitial lung diseases (ILD), also called “diffuse
parenchymal lung diseases” (DPLD) comprise more than 200
different entities (1). For a pediatric pneumologist, it is very
useful to have a clear and comprehensive classification system in
mind (2). This helps to keep the various entities in order and to
rapidly accommodate novel entities.

Classification of ILD in Childhood

A) Disorders
preferentially
manifesting in infancy

B) DPLD disorders
occurring at all ages

Memorable grouping

Advanced grouping

Examples of novel entities

Lung developmental
disorders

A1, DPLD‐Diffuse developmental disorders
A2, DPLD‐Growth abnormalities deficient
alveolarization

Persistent Tachypnea
of infancy

A3, DPLD‐Infant conditions of undefined
etiology

Deficiency due to mutations in mesenchyme
homeobox 2 (MEOX2), T‐box
transcription factor 4 (TBX4), FOXF1,
FGF10
Usual, aberrant PTI, pulmonary interstitial
glycogenosis

Surfactant dysfunction
disorders

A4, DPLD–related to alveolar surfactant
region

ABCA3, SFPTC, SFTPB; NKX2.1

Systemic disease
related

B1, DPLD‐related to systemic disease
processes

Hermansky Pudlak syndrome 2, Integrin a3
mutations, MARS, FARSB, FARSA,
Dyskeratosis congenita

Environmental
exposure related

B2, DPLD‐in the presumed immune intact
host, related to exposures (infectious/
non‐infectious)

Hypersensitivity pneumonitis, post‐infectious
bronchiolitis obliterans

Immune dysfunction
related

B3, DPLD‐in the immunocompromised host
or transplanted

COPA mutations, Stimulator of interferon
genes (STING), IFIH1 gain of function
mutations, OAS1 mutations

B4, DPLD‐related to lung vessels structural
processes

Pulmonary capillaritis, lymphangiectasia

B5, DPLD‐related to reactive lymphoid
lesions

Follicular bronchiolitis, lymphoid interstitial
pneumonitis
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Disorders which preferentially manifest in infancy and childhood
(groups labeled “A”) need to be recognized every now and then, and
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patients with specific rare entities and help to better care for
these orphaned lung diseases.

the pediatric pneumologist is expert for this. Disorders manifesting
at all ages (groups labeled “B”) may occur throughout life (3), usually

Re fe re nc es

with increasing frequency during childhood. Besides the current
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“advanced grouping” into many categories, we highlight here a
“memorable grouping”, which is helpful in practice and that can be
more easily memorized (Table 1).
Lung developmental disorders manifest immediately after
birth if they concern the entire lung diffusely. The structural abnormalities are frequently not compatible with survival (4). If only
affecting the alveolar region, neonatal adaptation may be difficult,
however with time and associated lung growth, improvement of the
respiratory symptoms usually occurs. These patients are difficult to
diagnose without biopsy. Lung hypoplasia from oligo‐ or polyhydramnion and other space‐occupying conditions are main causes,
in addition to acquired chronic lung disease of prematurity (BPD).
Persistent tachypnea of infancy is an important and frequently overlooked condition. Diagnosis is made by history of
tachypnea, exclusion of other causes like surfactant dysfunction
conditions or severe post‐infectious states, and typical CT imaging. Further differentiation of these patients into those with
neuroendocrine cell hyperplasia or pulmonary interstitial glycogenosis is only possible with lung biopsy, usually not done if

15 | CLINICAL CASE REPORTS

clinical course is stable or improving.
Surfactant dysfunction disorders exhibit a spectrum of conditions
which are usually diagnosed by targeted genetic investigations (SFTPB;
SFTPC; ABCA3).

N – 1 4 3 B r o n c h i a l D i e u l a f o y ' s L e si o n: A
R a r e C a s e o f M a s si v e H e m o p t y s i s i n a s i x ‐
year ‐o l d C h i l d .

As disorders manifesting at all ages are not frequently interfering
with the conditions that preferentially manifest in infancy and childhood,

Antoniadi M. 1, Lambrou D.1, Charisi M.2, Kaditis A.3, Kostaridou ‐

this classification is of practical value, although it cannot be strictly fol-

Nikolopoulou S.1, Mermiri D.2

lowed. For example, depending on the underlying mutations, some sur-

1

Pediatrics, Penteli General Hospital for Children ‐ Athens, Greece

factant dysfunction disorders manifest during late childhood, or even in

2

Special Unit of Pulmonology and Allergology, Penteli General Hos-

adulthood.

pital for Children ‐ Athens, Greece

Systemic disease related conditions which affect the lung's interstitial space expand rapidly in their molecular characterization (Table 1).

3

Pediatric Pulmonology, Aghia Sofia Children's Hospital ‐ Athens,

Greece

In addition, the severe affection of the lungs by the long known rheumatologic diseases, strongly associated with treatment with the new
biologicals, plays an increasing role (5).

A 6 year‐old Caucasian girl presented at the emergency department with three episodes of post‐tussive, massive hemoptysis, 4

Environmental exposure related diseases are strongly de-

hours ago. There were no accompanying symptoms, no history of

pendent on living conditions. A huge spectrum of inhaled organic

recent infection or trauma. She was hemodynamically stable (BP:

matters and vapors created by industry or recreational activities

117/60mmHg, HR: 106bpm) with normal clinical examination.

has to be considered, stressing the importance of this aspect of
history.

The patient was born at term, after an uneventful pregnancy by
lower segment cesarean section with uncomplicated perinatal period.

Immune dysfunction related conditions have expanded from

She is the second child of phenotypically healthy parents while her

the discovery of the underlying molecular cause, i.e. mutations in

personal history is free from respiratory infections or hospitalization. She

COPA, stimulator of interferon genes (STING), IFIH1 (gain of

is overweight (weight for age > the 97th percentile), with atopic der-

function) or OAS1.

matitis and frequent episodes of epistaxis with no known bleeding dis-

Rational diagnostic and therapeutic approaches and long‐term

order. The socioeconomic status is in the upper class.

follow‐up via the chILD‐ International management platform are

A blood workout was performed (CBC, acute phase reactants,

of great value for individual patients as well as the entire com-

biochemical analysis and coagulation factors) which was normal.

munity. By these means all participants in the field can actively

Imaging studies included CXR which showed an interstitial lung

contribute to increase systematic knowledge of cohorts of similar

pattern and a lung CT scan with contrast, which revealed severe
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atelectatic lesions in the right lower lobe (RLL) and diffuse ground

oxygen‐dependence, pulmonary hypertension, and failure to

glass opacities in the right lung. ENT referral did not reveal any

thrive. He required mechanical ventilation and numerous courses

bleeding spot. Gastroscopy showed no signs of bleeding. The flexible

of antibiotics for presumed pneumonias and pyelonephritis. High‐

bronchoscopy showed active hemorrhage from the RLL. A soft tissue

resolution CT (HRCT) revealed diffuse ground glass pattern and

fleshy shining lesion (<1cm) was identified with excessively hemor-

interstitial thickening, with patchy cystic structures, compatible

rhagic appearance. Temporary suppression of the bleeding was

with diffuse lung disease.

achieved with adrenaline solution and subsequently was referred to
an University Hospital for thoracosurgical evaluation.

After discharge on O2 @2LPM, he was referred to our institution for comprehensive workup. Metabolic disorders, in-

With the suspicion of a vascular malformation, she was fur-

fectious etiology, immunodeficiencies, and CNS disorder were ruled

ther referred to an Hospital in the UK where bronchoscopy was

out. Nutrition remained inadequate despite G tube placement. A

repeated and angiography was performed. The patient under-

broad genetic panel for surfactant disorders resulted negative.

went surgical excision and the histopathological result showed

HRCT was repeated in our center and confirmed the diag-

Dieulafoy's lesion (DL) in the right main bronchus. She is

nosis of chILD. Bronchoalveolar lavage was non‐contributory,

asymptomatic since and is being followed up regularly every 4

and hence lung biopsy was performed, notably without previous

months with bronchoscopy and spirometry, with no signs of

administration of systemic steroids. Biopsy posed a diagnostic

recurrence.

conundrum with features commonly seen in patients with sur-

Dieulafoy's lesion is a rare vascular malformation usually in

factant dysfunction disorders, including marked increase in the

the gastrointestinal (GI) tract, located mostly in the stomach,

thickness of the interalveolar septum containing epithelioid cells

with other sites being the esophagus, duodenum, ileum, jejunum,

rather than myofibroblasts. However, PAS and PAS‐D showed

colon, anal canal and rectum. Extremely unusual locations have

scattered macrophages with intracytoplasmic glycogen, sugges-

been described in the bronchi of adults. The primary lesion is a

tive of PIG.

tortuous arteriole, with larger than normal diameter, in the

With a working diagnosis of PIG, prednisone at 2mg/kg/day

submucosal area with abnormal proximity to the mucosa. Be-

was initiated with decrease of oxygen to 1LPM, consistent im-

cause of this, it protrudes into the bronchial lumen and may

provement in tachypnea and improved weight gain.

rupture, sometimes with minimal triggers (e.g. pulsation). Until
today, there have been a few literature references in the pedia-

Dis c u s s i o n

tric population, most of which describe DL in the GI tract. The

With a genetic panel negative for most of the recognized con-

respiratory tract constitutes an extremely rare location of DL in

genital surfactant defects, and with histological features of PIG,

children.

we started steroid therapy despite the uncertainty that there

The purpose of this report is to share this knowledge and

may be overlap features of surfactant protein anomaly, with in-

subsequently increase the awareness of the scientific community

itial good results. We raise the question whether PIG, a rare

to this rare cause of massive hemoptysis in childhood.

entity, may be masked by histological features of other childhood
interstitial lung diseases or coexist/overlap with surfactant de-

N – 149 Pulmonary Interstitial
G l y c o g e n o si s – A C a s e Re p o r t wi t h a
D i a g n o st i c C o n u n d r um .

ficiency disorders.
The rarity of cases of chILD thwarts development of solid
therapeutic guidelines for PIG and other entities in this broad
classification. However, corticosteroid therapy appears to be

Ramdial F.

more predictably effective in cases of PIG; and our patient's fa-

Pediatric Pulmonology, Jackson Memorial Hospital/University of

vorable response may be viewed as supportive of the diagnosis.

Miami Health System ‐ Miami, USA
Co ncl usion
In tro duc tion

Using lung biopsy to establish a pathological diagnosis of PIG led

Pulmonary interstitial glycogenosis (PIG) is a nosologic entity

to aggressive and effective therapeutic measures. However, the

within childhood interstitial lung diseases (chILD). Though a rare

diagnosis can be equivocal, with pathological features that may

entity, its recognition has increased in recent years. Generally,

be indistinguishable between PIG and surfactant deficiency

PIG is assumed to represent a form of pulmonary dysmaturation

disorders.

or alveolar growth abnormality. Efforts to study patients with

Given the presentation of our patient, results from in-

PIG are crucial to elucidate diagnosis, natural history, and

vestigations, and response to therapy, we approached it as PIG.

management.

We report the case to widen the recognition and awareness of
this rare entity and relatively favorable outcome. Our case,

C a se Re p o r t

however, also emphasizes the challenge of this diagnostic con-

A Jamaican male was born at 34 weeks GA, with a protracted

undrum, where overlapping features for both PIG and surfactant

hospital course of non‐resolving lung disease, respiratory failure,

deficiency coexist.
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FIGURE 3

FIGURE 1

FIGURE 2
FIGURE 4

N – 1 9 5 A n U n e x p e c t e d C a us e o f A i r w a y
O b s tr u c t i o n : A Ca s e Re p o r t o f a P a t i e n t
w i th B r o n c h o l i t hi a s i s .

tracheostomy and gastrostomy tube insertion due to laryngeal and
esophageal stricture secondary to caustic ingestion. Given the situa-

Canonizado EG., Ng Tsai EJ.

tion, how did a foreign body end up in our patient's airway? To answer

Section of Pulmonology, Philippine Children's Medical Center ‐

this question, we performed a CT scan which showed a radiopaque

Quezon City, Philippines.

density in the right main pulmonary bronchus (Figure 2). The patient
underwent flexible bronchoscopy, right posterolateral thoracotomy,

This case reports the finding of a stone on the right main

right mainstem bronchotomy, and extraction of foreign body under

bronchus of a 4‐year‐old female cerebral palsy patient on tracheost-

general anesthesia. Bronchoscopy showed a foreign body embedded

omy. The patient presented with a 1‐week history of cough and colds

in the right main bronchus (Figure 3). Intraoperative findings revealed

with difficulty in breathing and signs of respiratory distress. Initial

a hard, brittle, round, light yellow material with a hollow center lodged

Chest X‐ray showed an ovoid density seen overlying the right main-

in the right mainstem bronchus (Figure 4&5). Specimen was sent for

stem bronchus measuring 1.47 x 1.27cm (Figure 1), leading to consider

analysis which revealed that the so‐called foreign body was in fact a

a foreign body. However, there is a caveat to this consideration – we

stone or a calculus. Analysis showed a fragmented, light yellow, hard,

have a patient who has cerebral palsy and has already undergone

smooth aggregate of 1cm. Individual components were as follows:

S80
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N – 2 5 5 B e n r a l i z u m a b a s a T r e a t m e n t f or
Ch r o n i c Eo s i n o p h i l i c P n e u m o n i a in a
16 ‐ Y e a r‐ Ol d Mal e ‐ C a s e R e p o r t .
Ben‐David Y. , Bentur L., Gur M., Gut G., Toukan Y., Nir V., Shallufi G.,
Bar‐Yoseph R.
Pediatric Pulmonary Institute, Ruth Children's Hospital, Rambam
Health Care Campus ‐ Haifa, Israel
Introd uctio n
Chronic eosinophilic pneumonia (CEP) is rare in children with few
case reports and one case series of 5 pediatric patients. Oral corticosteroids (OCS) are the first line of treatment with high response
rates but with high relapse rate requiring long term systemic steroid
and steroids sparing agents. It is suggested that IL‐5‐ mediated eosinophil recruitment in the alveoli plays an important role in CEP.
Few cases reported successful use of biologic treatments targeting
the IL‐5 pathway in adults. There is scarce data regarding new biologic treatment in the pediatric population.
Aim
To describe a 16‐year‐old boy diagnosed with CEP who had multiple
FIGURE 5

relapses and steroid‐related morbidity.
Ca s e

carbonate positive, calcium 10%, oxalate 10%, phosphate 15%, mag-

A 16‐year‐old male presented with 7‐month complaints of dry cough,

nesium 2%, uric acid 10%. Calculated composition was Calcium ox-

fever, weight loss, night sweats, fatigue, and exercise intolerance. Upon

alate 17%, magnesium ammonium phosphate 18%, ammonium urate

hospital admission, Chest X‐ray showed advanced peripheral and hilar

11%, calcium phosphate 14%. Hence the diagnosis of broncholithiasis.

opacities, peripheral eosinophilia (8000/ml), elevated C‐reactive protein

The term “broncholithiasis” is defined as the presence of calcified or

and IgE (1470 IU/mL). Chest computed tomography (CT) demonstrated

ossified materials within the tracheobronchial tree. The incidence and

bilateral upper field peripheral dense consolidations in a "reverse but-

prevalence of broncholithiasis are unknown because it is a rare dis-

terfly" pattern. CEP diagnosis was determined, and OCS were pre-

ease and only a few cases have been reported in children. Patho-

scribed (1 mg/kg/day). During the next 10 months four relapses were

physiology of this disease is still unclear, however necrotizing

recorded, and the patient had suffered from steroid‐related adverse

granulomatous mediastinal lymphadenitis due to TB and histo-

effects. Off‐label therapy with Benralizumab, an anti‐IL‐5 receptor agent

plasmosis are said to be the most common causes. In this patient, TB

was initiated and resulted in diminishing eosinophil counts, symptoms

work‐up was negative. Looking closely at the extracted foreign body

and side effects resolution, and complete tapering down of OCS. No

and its perfectly hollow shape and comparing it side by side with a

adverse effects to Benralizumab were reported.

tracheostomy tube, one of our theories is that this formation probably
started around the tracheostomy tube which has not been replaced

Co ncl usion

for 2 years, accumulating stagnant secretions. Eventually this calculus

New biologic agents such as IL‐5 receptor antagonist should be

formation dislodged from the tube and ended up in the patient's right

considered as treatment for selected pediatric idiopathic eosinophilic

mainstem bronchus thereby causing the obstruction. More studies are

diseases patients. Further research is needed to evaluate the long‐

still needed to have a clearer insight regarding the pathogenesis of this

term effectiveness, adverse effects, relapse rate and possible ces-

disease particularly in patients on prolonged tracheostomy tube.

sation of treatment.

DOI: 10.1002/ppul.25499
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YOUNG INVESTIGATOR'S ORAL COMMUNICATIONS
A – 6 4 T h e Ef f e c t O f B a c te r i a l Ly s a t e A d d‐
o n T h e r a p y o n t h e Pr e v e n t i o n o f Wh e e z i n g
E p i s o d e s a nd A s t h m a E x a c e r b at i o n s: A
S y s t e m a t i c R e v i e w a n d M e t a ‐Analysis
de Boer G1, Żółkiewicz J.2, Ruszczyński M.3, Braunstahl G.1,
Strzelec K.2, Hendriks R.4, Feleszko W.2,
Tramper‐Stranders G.5
1

Department of Pulmonary Medicine, Franciscus Gasthuis &

Orally administrated BL display a promising activity in the
prevention of wheezing and asthma in children and may be
considered as an add‐on therapy especially in patients with
recurrent exacerbations.

A – 2 31 M i t o c h o n d r i a a r e I n v o l v ed i n
B r o n ch i a l S m o o t h Mu s c l e Re m o d e l i n g i n
S e v e r e Pr e s c h oo l W h ee z e r s

Vlietland, Erasmus MC ‐ Rotterdam, Netherlands
2

Department of Pediatric Pneumonology and Allergy, Medical

University of Warsaw ‐ Warsaw, Poland
3

Marthan R.3 , Trian T. 1, Fayon M.1 , Berger P. 1

Department of Pediatrics, Medical University of Warsaw ‐ Warsaw,

Poland
4

Beaufils F.1, Esteves P.1, Enaud R.2, Germande O.1, Celle A.1,
Cardio‐Thoracic Research Centre of Bordeaux, Inserm U1045 ‐

1

Bordeaux, France

Department of Pulmonary Medicine, Erasmus MC ‐ Rotterdam,

2

Department of Pediatrics, CHU of Bordeaux ‐ Bordeaux, France

Netherlands
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Department of Pediatric Medicine, Department of Neonatology,

Background

Franciscus Gasthuis & Vlietland, Erasmus MC‐Sophia ‐ Rotterdam,

Bronchial remodeling is a key feature of asthma already present in

Netherlands

preschool wheezers. Moreover, bronchial smooth muscle (BSM) remodeling at preschool age is predictive of asthma at school age.

For more than 40 years, orally delivered nonspecific, bacterial‐

However, the mechanism responsible for BSM remodeling in pre-

derived preparations (bacterial lysates, BL) have been used in Europe

school wheezers remains totally unknown. By contrast, in adult

for the prevention of recurrent respiratory tract infections, including

asthma, BSM remodeling has been associated with an increase in

recurrent preschool wheeze. Recent pre‐clinical data indicate that

BSM cell proliferation related to increased mitochondrial mass and

immunoregulatory properties of these preparations may also con-

biogenesis triggered by an altered calcium homeostasis. Indeed, BSM

tribute to the reduction of asthma exacerbation in children.

cell proliferation was decreased in vitro by the calcium channel

In this study, we aimed to systematically review and summarize

blocker gallopamil.

data on the effects of add‐on bacterial lysate therapy on preschool

Objective

wheezing and asthma exacerbation.
We performed a systematic review of the literature based on

To investigate the mechanisms involved in BSM cell proliferation

the PRISMA statement and a meta‐analysis (Revman 5.3). Out of

in severe preschool wheezers, with special attention to the role

2020 screened articles, 34 studies were included, of which 8

of mitochondria and calcium signaling.

provided sufficient data for a meta‐analysis. The overall quality
of the included studies was moderate. After sensitivity analysis,

Methods

the use of bacterial lysates showed a significant decrease in the

Bronchial tissue obtained from 12 non‐wheezing preschool

frequency of asthmatic episodes [MD = −1.4, 95% CI (−2.01,

controls and 10 severe preschool wheezers, was used to measure

−0.8), P < 0.00001] compared to the control group during one

BSM mass and establish primary BSM cell cultures. BSM cell

year of observation. The overall efficacy of various BL was more

proliferation was assessed by manual counting and flow

apparent in preschool children [MD = −2.35, (95% CI −3.03,

cytometry, ATP content by bioluminescence, mitochondrial re-

−1.67), P < 0.00001] in comparison to adolescents/young adults

spiration either by Seahorse or Oroboros, mitochondrial mass

[MD = −0.9, 95% CI (−1.23, −0.57), P < 0.00001] while polyvalent

and biogenesis by immunoblotting, and calcium response to

chemical BL seemed to display greater efficacy [MD = −1.43,

carbachol by confocal microscopy. The effect of gallopamil on

(95% CI −1.74, −1.13), P < 0.00001] as compared with polyvalent

BSM cell proliferation, mitochondrial mass and biogenesis was

mechanical BL [MD = −1.22, (95% CI −1.69, −0.75), P < 0.00001].

also evaluated.

Pediatric Pulmonology. 2021;56:S81–S88.

wileyonlinelibrary.com/journal/ppul
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Results

Results

BSM mass, cell proliferation, ATP content, mitochondrial respiration,

A total of 294 patients met the inclusion criteria, 169 (58%) patients

mass and biogenesis, and calcium response were all increased in

were admitted to the pediatric floor, 125 (42%) required PICU admission,

severe preschool wheezers compared to those of controls. Gallopa-

among those 60% of cases were male. The mean age for PICU patients

mil significantly decreased BSM mitochondrial biogenesis and mass,

was 5.6 months and 6.5 months for infants admitted to the pediatric

and cell proliferation.

floor. Statistical analysis showed that the best cut‐off point and scoring
instrument to indicate risk for PICU admission were patients who scored

Conclusion

9 or higher using the Respiratory Severity Score (RSS‐HR by Rodriguez

Mitochondria are a key player in BSM cell proliferation in severe

H.et.al.), with a likelihood of PICU admission of 6.35, sensitivity and

preschool wheezers and could represent a potential target to treat

specificity of 75.2% (CI 66.95, 81.94) and 88.17% (CI 82.43, 92.21), re-

BSM remodeling at an early stage of the disease.

spectively; area under the curve 0.87 (CI 0.82, 0.91). This risk for PICU
admission was significantly higher when compared with patients that
scored 6 or higher using the Respiratory Clinical Score (RCS by Liu LL. et.

C – 1 5 8 C o m p a r i s o n B e t w e e n T h r e e Cl i n i ca l
S c o r i n g In st r u m e n t s t o P r e d i ct D i s ea s e
S e v e r it y an d Ri sk o f P i c u Ad mi s s i o n i n
I n f a n t s Wi t h A cu t e B r o n c h i o l i ti s

al.) with a likelihood ratio of 3.36, sensitivity and specificity of 65.6% (CI
56.92, 73.35) and 80.47% (CI 73.85, 85.74), respectively; area under the
curve 0.79 (CI 0.74,0.84), and when compared with patients that scored
4 or higher using the Bronchiolitis Risk Of Admission Score (BROAS by
Marlais M.et.al.) with a likelihood ratio of 2.9, sensitivity and specificity of

Habra BH.1, Magboul S.2, Soliman AT.2, Chandra PC.3,
2

3

Mahjoob HM. , Hammoudeh SH.
1

Pediatric Pulmonology, Hamad Medical Corporation ‐ Doha,

Qatar

69.6% (CI 61.05, 76.98) and 76.33% (CI 69.38, 82.11) respectively; area
under the curve 0.76 (CI 0.70, 0.82). For patients admitted to the PICU,
the average duration of PICU stay was 5.9 days. None of the previous
cut‐off points using the three scoring tools correlated significantly with a

2

Pediatrics, Hamad Medical Corporation ‐ Doha, Qatar

longer duration of PICU stay. The average duration of total hospital stay

3

Medical Research Center, Hamad Medical Corporation ‐ Doha,

was 7.3 days, all previous cut‐off points significantly correlated with > 6

Qatar

days duration of hospital stay (RSS 67.5%, RCS 60.9% BROAS 64.6%).
Finally, the average duration of respiratory support was 4 days. All

Background

previous cut‐off points significantly correlated with >4 days length of

Acute bronchiolitis remains the leading cause for hospitalization in

hospital stay (RSS 69.3%, RCS 59.1% BROAS 61.4%). Similar findings

infants with fewer cases progressing to severe illness that require

were found after logistic regression adjustment for the type of re-

intensive care admission. Multiple clinical scoring instruments have

spiratory virus or epidemiological risk factors.

been used to assess disease severity and outcome.

Conclusions

Aim

The Respiratory Severity Score tool created by Rodriguez H.et.al.

To compare three different bronchiolitis clinical scoring instruments

showed a significant correlation with disease severity and risk of

in the prediction of disease severity and risk of Pediatric Intensive

PICU admission. Further prospective are studies needed to verify

Care Unit (PICU) admission in a large cohort of infants with acute

these findings.

bronchiolitis.

Methods
This is a retrospective study including all infants and toddlers
aged below 2 years of life admitted to the pediatric floor and/or

C – 1 7 3 C X C L 1 0 / I P ‐1 0 i n S e r u m P r e d i ct s
R i s k o f S e v e r eMy c opl a sm a
Pneumoniae P n e u m o n i a i n C h i l d r e n

PICU at the Hamad General Hospital with acute bronchiolitis
during the respiratory seasons of 2018‐2020 (October‐May). The

Li MY1, Chen Y2, Chen ZM1, Zhang YY1

severity of acute bronchiolitis was evaluated by three bronch-

1

iolitis severity tools that were previously reported as the best

University School of Medicine, National Clinical Research Center

available clinical instruments designed to assess acute bronch-

for Child Health ‐ Hangzhou, China

iolitis as reported in a systematic review by Rodríguez‐Martinez

2

et.al. in 2018. The results of the instrument scores were com-

Hospital ‐ Ningbo, China

Department of Pulmonology, Children's Hospital, Zhejiang

Department of Pediatrics, Ningbo Medical Center Lihuili

pared with other disease severity outcome measures, which included: 1. The need and duration of PICU admission; 2. Duration

Background

of respiratory support; and 3. Duration of hospital stay. The

Mycoplasma pneumoniae (MP) is a common pathogen involved in

sensitivity, specificity, positive and negative predictive values of

pneumonia among children. How to early predict the severity of

these parameters were calculated.

Mycoplasma pneumoniae pneumonia (MPP) is a worldwide concern
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in clinical practice. We therefore conducted this study to assess

assessed. Their median (IQR) gestational age was 29.6 (26.3‐

the predictive value of inflammatory chemokines for the severity

31.7) weeks and the median (IQR) birth weight was 1076 (820‐

of MPP.

1298) g. Patients were classified into groups with and without
airway diseases. There were 25 patients with airway diseases (18

Methods

male and 7 female), and 129 without airway diseases (53 male

In this prospective study, we enrolled 39 children with MPP, whose

and 76 female). Diagnosis of airway diseases was made using a

clinical information was collected, and blood samples were assayed for

thin flexible bronchoscope of FI‐7RBS by Pentax with an inser-

cytokines and chemokines by ELISA.

tion tube diameter of 2.4 mm under sedation leaving spontaneous breathing without intubation. Comparisons of the two

Results

groups were performed using Fisher's exact test and Wilcoxon

The levels of serum CXCL10 in children with severe MPP were sig-

test. All statistical analyses were performed using JMP® 15 (SAS

nificantly higher than those in children with mild MPP (2500.0

Institute Inc., Cary, NC, USA) and statistical significance was

[1580.9–2500.0] vs. 675.7 [394.7–1134.9], P < 0.0001). Measurement of

defined as P < 0.05.

CXCL10 levels in serum enabled the differentiation of children with severe MPP with an area under the curve (AUC) of 0.885 (95% CI 0.779‐

Results

0.991, P < 0.0001), with a sensitivity of 81.0% and a specificity of 83.3%.

Diagnosis of airway diseases was made at a median (IQR) of 101 (77‐

Moreover, concentrations of serum CXCL10 were strongly associated

133) days after birth, 43.3 (41.3‐44.6) weeks in corrected gestational

with duration of fever (r = 0.706, P < 0.0001), length of stay (r = 0.602,

age. The incidence of airway diseases in VLBWI was 16.2%, and the

P < 0.0001), CRP (r = 0.693, P < 0.0001), ALT (r = 0.624, P < 0.0001)

main airway lesions were tracheal and bronchial malacia (40%) and

levels, moderately correlated with LDH (r = 0.498, P < 0.01), AST levels

pharyngomalacia (36%). The main reason for bronchoscopy was hy-

(r = 0.390, P < 0.05) and the proportion of neutrophils (r = 0.525,

poxia. Compared to the group without airway diseases, the group

P < 0.001).

with airway diseases had significantly shorter gestational age (27.6
(25.3‐30.7) weeks vs. 29.6 (27.3‐31.7) weeks; P < 0.05), longer in-

Conclusions

tubation period (15 (7‐48) days vs. 8 (0‐27) days; P < 0.05), longer

Serum CXCL10 level may be a potential biomarker for severe MPP in

respiratory management with ventilator (90 (58‐123) days vs. 51

children.

(24‐79) days; P < 0.05), longer oxygen supplementation (53 (16‐188)
days vs. 19 (3‐58) days; P < 0.05), and more home medical care
(28.0% vs. 4.7%; P < 0.05). There were no significant differences

E – 8 6 A i r w a y D i s ea s e s I n V e r y L o w B i r t h
W e i gh t I n f a n t s In O u r N i c u

between the two groups in birth weight, Apgar score, history of

Ikeda K., Hasegawa H., Yamada Y., Mizogami M., Kitamura R.,
Shinohara T., Wasa M., Wakano Y., Hirabayashi M., Okuno A.

Conclusions

Neonatology, Tokyo Women's Medical University Medical Center

especially lower respiratory tract lesions, than did all children ad-

East ‐ Tokyo, Japan

mitted to the NICU. In addition, it was found that the complications

intubation, and maternal steroid administration.

VLBWI were found to have more airway disease complications,

of airway diseases were significantly higher in especially premature

Objective

infants who had a shorter gestational age and required a longer

To identify the incidence and characteristics of airway diseases in very

intubation period. It is important to perform a bronchoscopy actively

low birth weight infants (VLBWI) at the Tokyo Women's Medical Uni-

on VLBWI with symptoms suggesting airway diseases.

versity Medical Center East.

Background
We actively perform bronchoscopy to diagnose airway diseases, and our

F – 2 7 D i e t a r y P a t t e r n s a n d Li p i d Pr o f i l e o f
Ch i l d r e n W i t h C y s t i c F i b r o si s

hospital accepts and treats patients with airway diseases from all over
Japan. We have reported that the incidence of airway diseases in all

Lampidi T.1, Katsagoni C.2, Tokou I.2, Papachristou E.1,

children admitted to our NICU was 11.8%, and most of the lesions were

Kokkinou E.1, Moustaki M.3, Petrocheilou A.3, Sfigos K.3, Troupi E.3,

in the upper respiratory tract such as the pharynx and larynx. But little is

Yannakoulia M.1, Loukou l.3

known regarding airway diseases in VLBWI.

1

School of Health Science and Education, Nutrition and Dietetics,

Harokopio University ‐ Athens, Greece
Nutrition Department, Agia Sofia Children's Hospital ‐ Athens,

Patients and methods

2

Medical records of 172 inborn VLBWI born between January

Greece

2009 and December 2018 admitted to our NICU were reviewed

3

retrospectively. Of the 172 infants, 154 were eligible and

Greece

Cystic Fibrosis Department, Agia Sofia Children's Hospital ‐ Athens,
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Introduction
According to the existing dietary guidelines, cystic fibrosis (CF)
patients are advised to follow a high fat diet, often over 35% of

I − 2 4 2 C o s t ‐E f f e ct i v e n e s s o f P e a k Fl o w‐
B a s e d As t h m a A ct i o n P l a n in C h i l d r e n: A
R a n d o m i z e d C o n t r o l l ed T r i a l

their total energy intake. However, recent data support that CF‐
children seem to consume more energy‐dense, nutrient‐poor

Jantanakul M.1, Kamalaporn H.1, Pattanaprateep O.2,

foods than nutrient‐dense foods, in order to achieve their high

Manuyakorn W.1

energy needs. Whether these dietary habits could play a role on

1

the children's lipid profile is not well studied. Therefore, the

2

present study aimed to identify the dietary patterns and explore

Mahidol University ‐ Bangkok, Thailand

Pediatrics, Ramathibodi Hospital ‐ Bangkok, Thailand
Clinical Epidemiology and Biostatistics, Faculty of Medicine,

their association with the lipid profile of CF‐children.

Background

Material‐ Methodology

A previous study has demonstrated favorable clinical outcome of

The study involved 100 children and adolescents (37% boys –

using the written asthma action plan (WAAP) along with peak ex-

63% girls) with CF from Greece, with a mean age of 10 ± 4 years.

piratory flow monitoring in children with asthma. However, the cost

Dietary assessment was based on 4 24‐hour recalls. At the same

of peak flow meter [30 USD] in Thailand is not covered by the na-

time, information on pancreatic enzyme replacement therapy

tional health insurance.

was obtained. The children's lipid profile was recorded from their
medical records. Dietary patterns were identified using principal

Objective

component analysis (PCA). Dyslipidemia was defined based on

To analyze the cost‐ benefit of the peak flow‐based WAAP compared

the guidelines of the American Heart Association published

to the symptom‐based WAAP.

in 2018.

Methods
Results

An open labeled, randomized controlled trial was conducted from June

The majority of children appeared to follow the dietary re-

2018‐ October 2019. Children with asthma aged 6‐18 years who had

commendations for CF, although the dietary fat intake was 46%

been treated with controller medications for at least 1 month were re-

of the total energy intake. Almost 15% had hypertriglyceridemia

cruited from the Pediatric Respiratory and Allergy Unit, Ramathibodi

and 16.7% had low HDL‐cholesterol. Overall, 30% of children had

Hospital, Mahidol University, Thailand. Patients with other chronic lung

dyslipidemia. Dietary fat intake was correlated with hyper-

diseases, heart diseases, or those who could not perform peak flow meter

triglyceridemia (rho=0.2, P = 0.056) and dyslipidemia (rho=0.2,

correctly were excluded. Children were randomly allocated into 2

P = 0.057), but not with low HDL‐cholesterol (P = 0.25). Dietary

groups; the peak flow‐based WAAP or the symptom‐based. The follow‐

pattern analysis revealed seven dietary patterns explaining 68%

up periods were 6 months. The outcome variables of ER visits, OPD

of total dietary variation (Kaiser‐Meyer‐Olkin criterion=0.54). A

unplanned visits, admission days, school absence days and parent

dietary pattern with high consumption of red meat, meat pro-

working absence days, direct and indirect medical costs between the 2

ducts, added sugars, butter, full‐fat dairies and refined cereals

groups were compared.

was positively associated with low HDL‐cholesterol, after adjusting for age, sex, pancreatic function and body mass index

Results

(BMI) (OR = 2.7, 95% CI: 1.02–7.3), but not with hypertriglycer-

Twenty‐five children were allocated in the peak‐flow based

idemia and dyslipidemia. However, a similar dietary pattern with

group while 24 children were in the symptom‐based group. Most

a high consumption of meat products, full‐fat dairies, fruit juice

of the children were male, approximately half in each group had

and salty snacks was positively associated with BMI (beta

mild severity. Eighty percent in the peak‐flow based group and

±standard error, 0.04 ± 0.02, P = 0.06). Interestingly, the same

87% in the symptom‐based group had controlled asthma. During

pattern

FEV1

a 6‐month period, there were 19 events (3 ER visits, 2 unplanned

(−0.06 ± 0.04, P = 0.09), after adjusting for age, sex and pan-

OPD visits, 13 school absence days and 4 parental working ab-

creatic function, but this association was lost after controlling

sence days) of asthma exacerbations in the PEF‐based group

for BMI.

while 39 events (4 ER visits, 3 unplanned OPD visits, 15 school

was

borderline negatively

associated

with

absence days and 9 parental working absence days) occurred in

Conclusion
Dietary

habits

the symptom‐based group. For cost effectiveness, cost per perbased

on

“unhealthy”

to

son 30 USD can decrease ER visit 0.050 times per person, un-

have a negative role on the lipid profile of children with CF. However, it

fatty

acids

seem

planned OPD visit 0.045 times per person, and parental working

appears that such patterns might help children increase their BMI,

absence 0.215 days per person. The cost of ER visits was 20 USD

whereas their role is questionable on children's pulmonary function.

per visit. The cost of unplanned OPD visits was 50 USD per visit.

More studies are needed in order to assess the role of specific types of

Thus, the benefit‐cost ratio is 0.11 (hospital perspective) and

fatty acids on the overall profile of CF‐children.

0.49 (societal perspective). Although our study could not

|

OTHER AND ORIGINAL

S85

demonstrate the benefit of using the peak flow‐based WAAP in a

Standard lung function tests were performed including spiro-

6‐month period, the expense of a peak flow meter could have a

metry, body plethysmography and gas transfer testing. A symptom‐

return on investment in 12.35 months.

limited, peak exercise test was performed on a cycle ergometer, with
total and compartmental lung volumes measured using OEP.

Conclusions
We suggest using at least symptom monitoring WAAP in all

Results

children with asthma. For PEF monitoring, it depends on socio‐

Twenty ex‐preterm children (median gestation 27 + 2 weeks;

economic status.

current age 13.2 years), 16 with moderate/severe BPD and 4
with no/mild BPD, completed lung function tests and a respiratory symptom questionnaire. Baseline lung function tests

J – 7 1 U se o f O p t o e l e c t r o n i c
P l e t h y s m o gr a p hy t o A s s e ss t he V e n t i l at o r y
R e s p o n s e t o Ex e r c i s e i n S ch o o l ‐A g e d
C h i l d r en B o r n P r e t e r m

showed evidence of both air flow limitation and gas exchange
abnormalities (Table 1). Breathing difficulty and/or wheeze during exercise were reported by 9/20 (45%), however 65% rated
their fitness as average or above.
Fifteen completed a peak exercise test using OEP to track total and

1

2

2

3

4

Naples R. , Manifield J. , Chynkiamis N. , Brodlie M. , Brodlie M. ,

compartmental lung volumes. At peak exercise, total expiratory chest

Fenton AC.4, Harigopal S.4, Vogiatzis I.2, O'Brien CJ.3

wall volume increased in 7/15 children (median increase 0.9 ml/cm [0.6

1

Neonatology, Royal Victoria Infirmary ‐ Newcastle upon Tyne,

to 1.9 ml/cm]; 4.8% [2.8% to 8.4%] FVC, consistent with dynamic hy-

United Kingdom

perinflation. The expected physiological decrease in expiratory chest wall

2

volume was observed in the remaining 8/15 (median change −1.5 ml/cm

Department of Sport, Exercise and Rehabilitation, Northumbria

University ‐ Newcastle upon Tyne, United Kingdom
3

Newcastle upon Tyne, United Kingdom
4

[−2.2 to 0.9]; −7.6% (−10.4 to −5.8%] FVC).

Pediatric Respiratory Medicine, Great North Children's Hospital ‐
Neonatology, Royal Victoria Infirmary ‐ Newcastle upon Tyne,

Conclusion
OEP is suitable to assess the ventilatory response to exercise in school‐

United Kingdom

aged children, and allows direct assessment of dynamic hyperinflation.

Purpose

of dynamic hyperinflation, not previously reported in preterm chil-

To evaluate the feasibility of using optoelectronic plethysmography

dren. Further work is required to evaluate this in a larger cohort, and

(OEP) to measure the ventilatory response to exercise in school‐aged

assess the impact of a pre‐exercise bronchodilator on the ventilatory

children born preterm, specifically assessing for evidence of dynamic

changes observed during exercise.

A number of children in this preliminary cohort showed evidence

hyperinflation.

Background
Children born preterm show abnormal ventilatory responses to exercise
with higher respiratory rates, smaller tidal volumes and more expiratory

M – 6 1 A n e m i a , A R i s k F a c t o r f o r A c u te
Lo w e r Re sp i r a t o r y T r a c t In f e c ti o n i n
Children Under 5 Years o f A ge

flow limitation (EFL) than controls. EFL promotes dynamic hyperinflation,
with an increase in end‐expiratory lung volume resulting in reduced in-

Akand N.1, Sarkar P.1, Hossain Mollah A.2, Amin R.3, Alam J.1,

spiratory capacity, tidal volume restriction and respiratory muscle

Zaman K.1, Tahura S.1, SM Selim A.4

impairment.

1

Studies using serial inspiratory capacity maneuvers to assess EFL

Department of Pediatric Respiratory Medicine, Bangladesh Institute

of Child Health ‐ Dhaka, Bangladesh

have not identified significant changes in operating lung volumes during

2

exercise; however, this is limited by indirect measurement of lung vo-

General Hospital ‐ Dhaka, Bangladesh

lumes and need for a facemask, which alters normal breathing patterns.

3

Department of Pediatrics, Ibrahim Medical College and Birdem
Department of Pediatric Pulmonology, Bangladesh College of

OEP uses chest wall motion analysis to record breathing patterns, vo-

Physicians and Surgeons ‐ Dhaka, Bangladesh

lume changes and directly measures dynamic hyperinflation during ex-

4

ercise, without using a facemask.

Bangladesh

Methods

Background

Potential participants age 11‐15 years, born at <32/40 weeks gestation

Acute lower respiratory tract infection (LTRI) is a major cause of

were identified using the NICU database. Demographic and neonatal

morbidity and mortality in children below 5 years old in developing

data were obtained from medical records. Respiratory symptoms and

countries. Anemia is found to be one of the commonest associated

exercise capacity were assessed using a questionnaire and qualitative

cofactors and a major public health issue in children. There is little

interview.

contemporary literature outlining the relationship between anemia

Department of Pediatrics, TMSS Medical College ‐ Bogra,

S86

|

OTHER AND ORIGINAL

and lower respiratory tract infection (LRTI) in children especially in

control group (83.33 vs. 8.34%, P value < 0.001). On further analysis,

our country, Bangladesh. The present study was designed to evaluate

anemia was found to be a significant risk factor for acute LRTI (135.265

the role of anemia as a risk factor among children < 5 years along

OR, 95% CI (7.757‐2358); P = 0.001). Most of the anemic patients had

with acute LRTI.

hypochromic microcytic anemia along with very low serum ferritin level
suggestive of iron deficiency anemia (83% of the case group).

Methods
This case‐control study was carried out over a 6‐month period (from

Conclusion

June 2019 to November 2019) in a pediatric outpatient department and

Anemia was significantly found to be associated with acute lower

ward of the Dhaka Shishu (Children) Hospital. The study included 48

respiratory tract infections in children under five years of age.

diagnosed cases of acute lower respiratory tract infections as per WHO

Prevention of anemia, irrespective of etiology, early diagnosis

criteria. Another 48 age‐ and sex‐matched patients who did not have

and treatment is important to reduce the incidence of lower re-

respiratory complaints or chronic illness were enrolled as controls. Ap-

spiratory tract infections in children.

propriate history was taken and detailed clinical examinations were
carried out in all patients followed by routine investigations including
complete blood count, peripheral blood film and chest X‐ray. Children
were classified as anemic when Hb level was <11 gm/dl. Based on the
values of MCV and morphology of RBC, anemic babies were further
classified as microcytic anemia, normocytic anemia and macrocytic ane-

M – 1 3 7 P r e v a l en c e A n d Im p a c t o f Ri s k
F a c t o r s fo r Po o r As t h m a O u t c o m e s i n A
T h i r d L e v e l S p e c i a l i s t‐M a n a g ed P a t i e n t
Co h o r t In C o s ta R i ca : A R e a l ‐L i f e S t u d y

mia. Again in children with microcytic hypochromic RBC, serum iron
profile (serum iron, total iron binding capacity and serum ferritin) and Hb‐
electrophoresis were further performed.

Ortega‐Saborio DC., Loria‐Chavarria G.2, Solis‐Moya A.2,
Soto‐Martinez ME.2, Quesada‐Vargas M.3
Department of Pediatrics, Hospital Nacional de Niños ‐ San Jose,

1

Observation and Results

Costa Rica

Both case and control groups were similar in terms of socio‐demographic

2

profile, e.g. age, sex, residence and socioeconomic status (P value > 0.05

Jose, Costa Rica

for all). Children with acute LRTI had significantly more anemia than the

3

Division of Respiratory Medicine, Hospital Nacional de Niños ‐ San
General Medicine, Universidad de Ciencias Médicas (UCIMED) ‐ San

José, Costa Rica)
T A B L E 1 Lung function and exercise test results. Data
median (IQR)

Introduction
Asthma represents a major health problem worldwide. In Costa
Rica,23% of school‐aged children reported symptoms of asthma

Baseline Lung Function
FEV1 z‐score

−1.5 (−2.3
to −0.6)

Change FEV1 post‐
bronchodilator

+8.1% (5.9
− 10.8)

MEF25‐75 z‐score

−1.8 (−2.1
to −1.3)

KCO z‐score

−1.8 (−2.3
to −1.5)

in the last 12 months (1). Attaining optimal asthma control has
remained elusive, despite available highly effective treatment
options. Risk factors for poor asthma outcomes may have considerable influence on the control level and medical care of
asthmatic patients. The aim of this study was to determine data
on the level of symptoms control, acute asthma attacks and the
frequency of specific risk factors for poor asthma outcomes in a
group of asthmatic patients from a specialist care clinic.

Exercise Test

Methods

Exercise time (min)

7.5 (6.3‐8.0)

A cross‐sectional retrospective study was conducted among 496 asth-

Maximal load (W)

127.5
(107.5‐135.0)

matic patients treated by respiratory specialists at the National Chil-

−4.3% (−6.8‐6.0)

for poor asthma outcomes were collected both from a review of medical

Change FEV1 post‐exercise

dren's Hospital in San José, Costa Rica. Asthma control and risk factors
charts and a telephone interview. In the data analysis, descriptive sta-

Baseline

Peak Exercise

Heart rate (beats/min)

91 (87‐99)

170 (155‐184)

Respiratory rate (breaths/min)

16.6 (14.7‐22.4)

43.8 (38.1‐49.9)

Results

Oxygen saturations (%)

99 (98‐99)

98 (98‐99)

Of 496 patients enrolled in the study, asthma was well controlled ac-

Tidal volume (ml/kg)

9.9 (7.6‐12.6)

24.0 (20.3‐26.7)

Minute ventilation (L/kg/min)

0.17 (0.13‐0.19)

0.99 (0.88‐1.14)

tistics and Chi‐square tests were used.

cording to GINA guidelines in 53.3%, partially controlled in 30.6% and
uncontrolled 16.1% of the cases. Using ACT as another measure to
evaluate asthma control, 62.5% of children were well controlled and

|

OTHER AND ORIGINAL

S87

37.5% were uncontrolled. A total of 83.2% of patients had a least one

The second aim is to clarify the contribution of FFB to primary diagnosis

modifiable risk factor. The most common comorbidities were rhinitis

and treatment modality.

(62.1%), obesity (25.4%), gastroesophageal reflux (8.4%), sinusitis (6.2%),
cardiovascular diseases (4.5%) and depression (2.3%).
The following risk factors had the strongest relationship with un-

Methods

controlled disease: overcrowding (OR 2.57, CI95% 1.46 – 4.52), garbage

This was a retrospective study. Children between 0‐6 months old

fires <250 m from home (OR 2.2, CI 95% 1.31 – 3.70), living in rural areas

who underwent FFB between October 1998 ‐ September 2019

(OR 1.99, CI 95% 1.27 – 3.12) and the presence of visible dust at home

were enrolled. Patient characteristics, indications for FFB,

(OR 1.67, CI95% 1.03 – 2.72). Pets at home (OR 1.52, CI95% 0.96 –

bronchoscopic observations, bronchoalveolar lavage (BAL) find-

2.42), indoor cooking (OR 1.36, CI95% 0.67 – 2.72), indoor aromatizers

ings and complications during the procedure were recorded. In-

(OR 0.99, CI95% 0.55 – 1.75), living <500 m from main road (OR 1.14,

fectious, anatomic or mucosal findings were accepted as

CI95% 0.71 – 1.82), indoor smoking (OR 0.69, CI95% 0.33 – 1.38) were

macroscopic abnormal findings.

not statistically significant.
Rhinitis (OR 1.61, CI95% 1.01 – 2.49), gastroesophageal reflux (2.44,

Results

CI95% 1.05 – 6.03) and obesity (OR 1.67, CI95% 1.02 – 2.81) were

Among 1978 patients who underwent FFB, 179 (9%) were be-

comorbidities associated with uncontrolled asthma. In addition, high loss

tween 0‐6 months old. Sixty patients (33.5%) were girls, 119

of control was associated with eosinophilia (OR 2.85, CI95% 1.2 – 6.8). As

(66.5%) were boys. The median age when FFB was performed was

expected, uncontrolled disease was highly associated with acute asthma

4.5 months (min:0.1‐max:6). The most common indication for FFB

attacks (OR 7.43, CI95% 3.45 – 17.68) and ER visits (4.51, CI95% 2.7 –

was atelectasis (28.5%), followed by wheezy infant (18.4%) and

7.50). Surprisingly, good adherence was reported in 98.2% of cases with

recurrent pulmonary infection (15.6%). Ninety‐one (50.8%) pa-

93.7% of patients describing an adequate inhaler technique.

tients had underlying disease or comorbidity. The most common
comorbidity was prematurity (11.7%) followed by congenital

Conclusion

heart defect (11.2%). Entry route was laryngeal mask for 108

This study shows that the presence of risk factors (overcrowding, gar-

(60.3%), nasal route for 61 (34.1%), endotracheal tube for 5

bage fires, living in rural areas and dust at home) and co‐morbidities

(2.8%), nasal and laryngeal mask for 4 (2.2%), nasal and en-

(particularly rhinitis, gastroesophageal reflux and obesity) were asso-

dotracheal tube for one patient. There were 143 patients (79.8%)

ciated with poor asthma outcomes and significantly influenced actual

who had macroscopic abnormal findings. Among them, 59 (33%)

control levels in a real‐world patient cohort.

had infection, 9 (5%) had pharyngeal dyskinesia, 17 (9.5%) had
laryngomalacia, 56 (31.3%) had tracheomalacia, 47 (26.3%) had

R ef er en ce

bronchomalacia, 24 (13.4) had anatomic stenosis, 9 (5%) had

1. Soto‐Martínez ME, Yock‐Corrales A, Camacho‐Badilla K, Abdallah S,
Duggan N, Avila‐Benedictis L, Romero JJ, Soto‐Quirós ME. The current
prevalence of asthma, allergic rhinitis, and eczema related symptoms in
school‐aged children in Costa Rica. J Asthma. 2019 Apr;56(4):360–368.

mucosal abnormalities and 14 (7.8%) had congenital airway abnormalities. Other than the latter, 6 patients (3.4%) had subglottic hemangioma, 4 (2.2%) had tracheal compression, one
patient had vocal cord lesion and one had endobronchial lesion of

O – 1 3 0 F l ex i b l e B r o n c h o sc o p y F i n d i n g s i n
I n f a n t s Be t w e e n 0‐ 6 M o n t h s: Ind i c a t i o n s ,
C l i n i c a l F i n d i n gs a n d Ou t c o m e

unidentified origin.

Ozsezen B.1, Ademhan Tural D.1, Sunman B.1, Emiralioglu N.1,

and one had pneumothorax.

1

1

1

1

Yalcin E. , Dogru D. , Ozcelik U. , Kiper N. , Eroglu‐Ertugrul N.
1

2

Pediatric Pulmonology, Hacettepe University, School of Medicine ‐

Ankara, Turkey
2

Pediatric Neurology, Hacettepe University School of Medicine ‐

Ankara, Turkey

There were no complications in 127/179 (70.9%) patients; the most
common complication of the procedure was temporary hypoxia (49/179
(27.4%)), one patient had bradycardia, one had hypoxia and bradycardia
Cytological

identification

of

BAL

of

51

patients

(28.5%)

was normal. The most common findings were lipid‐laden macrophages
(20.7%) and increased polymorphonuclear leukocytes (16.8%). BAL
aerobic cultures were studied in 137, BAL fungal culture were studied in
89 patients and the growth rates were 26.5% and 4.5% respectively.
Meanwhile, Mycobacterium tuberculosis was not detected in any of the

Introduction

patients. Among patients who had macroscopic infection, 44.1% revealed

Fiberoptic flexible bronchoscopy (FFB) is being increasingly used in

aerobic culture positivity.

children. However there is limited data for its use for diagnostic and
therapeutic purposes in infants.

Macroscopic and microscopic results of FB and BAL were shown to
be diagnostic in 133 (74.3%). The most common diagnoses after FFB and
BAL were malacia of the airways (83/179, 46.5%) and infection (59/179,

Objective

33%). Seventy‐one patients (39.7%) received additional treatment after

The aim of this study is to define FFB indications, findings and compli-

FFB findings: antibiotics (21.2%), ipratropium bromide (12.8%) and sur-

cations as well as efficacy and safety in children between 0‐6 months.

gical intervention (3.9%).
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Conclusion

Among patients who came to follow‐up visits, 32.4% were clinically

FFB and BAL were found to be diagnostic in a majority of the pa-

stable, 25.7% were better; only 3 patients had a worsened clinical

tients and almost 1/3 of the patients received additional therapy. The

state and 12 patients (6.7%) had deceased because of their under-

complication rates were low, therefore it can be safely used for

lying primary disease.

infants.

DOI: 10.1002/ppul.25500
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0.022). Ventilation inhomogeneity was significantly higher in the
API+ than in the API‐ group (LCI2.5 = 12.4, vs. 9.4, p = 0.002),
while LCI2.5 > 10.0 was detected in 20.0% API‐ and 69.2% API+
patients (p = 0.009). The sensitivity, specificity and negative and

A – 44 Predictive Value of Nitrogen Multiple Breath
Washout Test in Wheezy Infants: A Prospective Pilot
Study

positive predictive value of LCI2.5 > 10.0 for positivity of API
was 69.2%, 80.0%, 75.0% and 75.0% respectively. At the age of 3
years, 40.0% patients from the API‐ group were on ICS comparatively to 76.9% in the API+ group (p = 0.045). The sensitivity,

Koucky V.1, Rihova R.2, Pohunek P.1

specificity, and negative and positive predictive values of LCI2.5

1. Department of Pediatrics, 2nd Faculty of Medicine, Charles Uni-

> 10.0 for ICS use at 3 years was 56.3%, 75.0%, 56.3% and 75.0%

versity and University Hospital Motol ‐ Prague, Czech Republic

respectively, and the corresponding values for API in relationship

2. Department of Pediatrics, Hospital Na Bulovce ‐ Prague, Czech

to y3 ICS were 62.5%, 75.0%, 60.0% and 76.9%.

Republic

Conclusion:

We

conclude

that

increased

ventilation

in-

homogeneity in wheezy infants may predict the need of ICS later
Introduction: The nitrogen multiple breath washout test (N2‐MBW)

in life. Values of LCI2.5 above 10.0 have similar sensitivity and

has been shown to be a sensitive tool for detection of the most

specificity to API for the need of ICS treatment at the age of 3

peripheral airway diseases. Its role has been demonstrated in pa-

years. N2‐MBW may be useful in the assessment of wheezy

tients with early stages of cystic fibrosis [Davies JC et al., Thorax,

infants.

2008] and bronchial asthma [Macleod KA et al., Thorax, 2009],
where it may show residual disease not detected by spirometry. N2‐
MBW may now be routinely used from preschool age onwards.
Recently, its safety and feasibility have also been demonstrated in
infants [Koucky et al., Eur Respir J, 2018]. However, the clinical re-

A – 4 5 A d d i n g N e b u l i z e d t o Sy s t e m ic
Co r t i c o s t e r o i d s f o r A c ut e A s th m a i n
Ch i l d r e n : A M e t a ‐Analysis

levance in this age category has not yet been validated. The aim of
lationship between ventilation inhomogeneity in wheezy infants as-

Castro‐Rodriguez JA.1, Rodriguez‐Martinez C.2, Sossa‐
Briceño M.3, Pincheira M.1

sessed by N2‐MBW and the need of inhaled corticosteroid (ICS)

1. Pediatrics, Pontificia Universidad Catolica de Chile ‐ Santiago,

treatment later in life.

Chile

Methods: We included 28 wheezy infants at the age of 16.2±8.3

2. Pediatrics, Universidad Nacional de Colombia ‐ Bogota, Colombia

months (mean ± standard deviation) who underwent at least four

3. Medicine, Universidad Nacional de Colombia ‐ Bogota, Colombia

our prospective, non‐interventional study was to evaluate the re-

physician‐confirmed obstructive episodes during previous life‐
time. Based on the Asthma Predictive Index (API) [Castro‐

Context: International guidelines recommend the use of inhaled

Rodríquez JA et al., Am J Respir Crit Care Med, 2000], we defined

beta‐2 agonists and systemic corticosteroids (SC) as the first line for

high (API+) and low‐risk (API‐) groups. All infants underwent N2‐

acute asthma exacerbations.

MBW under light sedation with chloral hydrate at enrolment.

Objective: To evaluate the evidence for the efficacy of ICS in addi-

They were prospectively followed and the use of ICS at the age of

tion to SC compared to SC in children with exacerbations in the ED

3 years (y3) was recorded. Differences between API+ and API‐

or during hospitalization.

groups with respect to lung function and ICS use at enrolment

Methods: Five electronic databases were searched for all RCTs

were evaluated. The predictive value of API and ventilation in-

that compared ICS (via nebulizer or metered dose inhaler) plus

homogeneity (lung clearance index – LCI2.5) with respect to ICS

SC (oral or parenteral) vs. placebo or standard care plus SC. The

use at the age of 3 years was assessed.

primary outcomes were hospital admission or hospital length of

Results: The API‐ group included 15 infants, API+ 13 infants. No

stay [LOS], and secondary outcomes were readmissions during

differences in weight, height and age were noted between

follow‐up, discharge rate during hospitalization, ED‐LOS, lung

groups. At enrolment, 100.0% patients in the API+ group and

function, asthma clinical score, oxygen saturation, and heart and

66.7% in the API‐ group were regularly treated with ICS (p =

respiratory rates.

Pediatric Pulmonology. 2021;56:S89–S187.
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Results: Nine studies (n=1473) met the inclusion criteria. In all

Background: Eosinophils normally account for less than 2% of

the studies, the ICS was budesonide. Compared with SC alone,

the cells found in peripheral blood and less than 1% of the cells

adding budesonide to SC was not significantly associated with

found in the bronchoalveolar lavage (BAL) fluid. However, these

decreasing hospital admission; however, it was associated with

counts do not correlate with each other. Increased airway eosi-

reducing the LOS by more than one day (MD= ‐29.08 hours [‐39.9

nophil counts have been associated with a variety of hetero-

to ‐18.3]; I2=0%, p=<0.00001) and improved the chance of being

geneous conditions, including asthma, and therefore are not by

discharged from hospital at 48 and 72 hours (OR= 3.73 [1.77 to

themselves pathognomonic of any disease.

7.85]; I2=19%, p=0.0005; and OR= 3.84 [1.94 to 7.59; I2=0%,

Objective: To describe the clinical and laboratory profiles of

p=0.0001], respectively). Moreover, adding budesonide sig-

children with BAL eosinophilia.

nificantly improved the acute asthma severity score (especially

Methods: We retrospectively reviewed 321 consecutive patients

with ≥2mg doses) and oxygen saturation and reduced the re-

who underwent bronchoscopy and BAL at the Children's National

spiratory and heart rate among ED and hospitalized patients.

Hospital. The patients were stratified into two groups according to

Conclusions: Compared to SC alone, adding ICS to SC decreased the

the percentage of eosinophils in the BAL: Group 1 had ≥5% eosi-

LOS, and improved both the discharge rate from hospital and the acute

nophils and Group 2 had <5% eosinophils. The two groups were

asthma score at ED.

compared with regard to the following parameters obtained from the
electronic medical record: age, gender, race, percentage of eosinophils in the BAL and the peripheral blood, serum levels of im-

A – 52 Clini c al Prof ile of Airway
E o si n o p h i l i a in C h i l d r e n

munoglobulin E (IgE) and history of asthma. Spirometric parameters
and levels of exhaled nitric oxide (FeNO) were also recorded when
available.

Kouroukli E.1, Kilaikode S.2, Koumbourlis AC.2

Results: Results are summarized in tables 1 and 2. Values are

1. Pediatric Pulmonology Unit, Third Department of Paediatrics,

presented as mean±SD. Children with significant BAL eosino-

Hippokrateio General Hospital, Aristotle University of Thessaloniki ‐

philia also had peripheral eosinophilia, elevated serum IgE and

Thessaloniki, Greece

elevated FeNO. Asthma had been diagnosed in 179/321

2. Division of Pulmonary Medicine, Children's National Hospital ‐

patients

Washington, DC, USA

eosinophilia, 87.5% had asthma, while among those with

(56.11%).

Among

those

with

significant

BAL

TABLE 1 Demographic and clinical characteristics
Group 1 (BAL Eosinophils ≥5%)

Group 2 (BAL Eosinophils <5%)

Number of patients, n (%)

64 (19.9%)

257 (80.1%)

Age, years (range)

8.7±5.5 (0.2‐19.7)

7.3±5.7 (0.04‐20.8)

Male

39 (60.94%)

142 (55.25%)

Female

25 (39.06%)

115 (44.75%)

Caucasian

16 (25%)

69 (26.85%)

African American

36 (56.25%)

106 (41.25%)

Other

12 (18.75%)

82 (31.91%)

Asthma diagnosis, n (%)

56 (87.50%)

123 (48.24%)

BAL eosinophils (%)

20.6 ± 17.5

0.64 ± 1.06

<0.001

CBC eosinophils (%)

7.12 ± 5.14 (n=56)

2.26 ± 4.78 (n=240)

<0.001

Serum IgE (IU/ml)

763 ± 958 (n=54)

105 ± 198 (n=106)

<0.001

FeNO (ppb)

66.0 ± 48.6 (n=23)

14.57 ± 9.88 (n=21)

<0.001

p‐value

0.072

Gender, n (%)

Race, n (%)

|
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TABLE 2 Spirometric indices
BAL Eosinophils ≥5% (n=42)

BAL Eosinophils <5% (n=114)

p‐value

FVC (%predicted)

90.7 ± 16.8

86 ± 18.3

0.132

FEV1 (%predicted)

82.1 ± 20.1

80.6 ± 19.6

0.670

FEV1/FVC (%)

81.1 ± 10.5

84.1 ± 10.7

0.112

FEF25‐75 (%predicted)

68.1 ± 29.4

75.5 ± 30.7

0.173

Obstructive pattern n (%)

28 (66.7%)

49 (43%)

asthma, 31.28% had significant BAL eosinophilia. There was no

Purpose: To study the cytokine dynamics in children with bronchial

difference in lung function as assessed by spirometry between

asthma and cystic fibrosis during influenza in order to predict relapses of

the two groups.

the underlying disease.

Conclusions: Pulmonary eosinophilia is closely associated with ele-

Methods: A total of 137 children with influenza aged 1‐12 years

vated serum IgE and FeNO levels, but not with peripheral eosino-

were followed during the study. Of these, 52 children had

philia. Interestingly, only 31.28% (56/179) of patients with the

bronchial asthma and 45 children had cystic fibrosis. The control

clinical diagnosis of asthma had pulmonary eosinophilia, suggesting

group consisted of 40 patients with influenza without con-

that eosinophilic asthma represents only a small subset of the

comitant bronchopulmonary diseases. Bronchial asthma was di-

disease.

agnosed with the help of the GINA criteria, while cystic fibrosis
was genetically confirmed. Nasopharyngeal lavage of all patients
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asthma and cystic fibrosis in 2/3 of all the children in the study. In
addition, exacerbation of bronchial obstruction secondary to the
respiratory viral infection required additional therapeutic effort.

Zhelenina LA.1, Afanaseva OI.2, Golovachyova EG.2,
Kuropatenko MV.3

Patients with cystic fibrosis had extended fever (up to 5 days)

1. Department of Pediatrics named after professor I.M.Voroncov,

chitis. According to the results of cytokine reactions in response

Saint‐Petersburg State Pediatric Medical University ‐ Saint‐

dynamics, analyzed during the first three days of influenza,

Petersburg, Russia

prognostic risk criteria for relapse of chronic bronchopulmonary

2. Division of Pediatric Respiratory Viral Infection, Smorodintsev

diseases were calculated on the basis of interleukins 4 and 10/

and a relapse of secondary chronic purulent obstructive bron-

Research Institute of Influenza ‐ Saint‐Petersburg, Russia

IFN‐γ ratio (table).

3. Department of Ecological Physiology, FSBSI "Institute of Experi-

It was discovered that if the IL‐4/IFN‐γ and IL‐10/IFN‐γ ratios

mental Medicine" ‐ Saint‐Petersburg, Russia

increases fivefold and more, influenza triggers the relapse of
bronchial asthma and cystic fibrosis. In this case, aside from anti‐

Relevance: Influenza is a dangerous and unmanageable infection

flu therapy, it is essential to intensify background therapy. If the

with a constant change ability of the causative agent's antigen

IL‐4/IFN‐γ ratio increases less than twofold, the risk of bronchial

structure and biological properties. Timely diagnosis and pre-

asthma and cystic fibrosis relapse is very low even if the influ-

diction of threatening and critical conditions during influenza

enza is severe; therefore, the treatment can be limited to anti‐flu

infection in children and adults has been a pressing clinical and

and symptomatic therapy.

scientific issue. Practicing pediatricians are in desperate need of

Conclusion: Analysis of cytokine reactions at early stages of influenza

prognostic criteria that would enable them to assess the relapse

and calculation of respective IL‐4/IFN‐γ and IL‐10/IFN‐γ ratios help

risk for chronic non‐specific lung diseases in children at early

to predict the relapse risk for the underlying disease in children with

stages of influenza.

bronchial asthma and cystic fibrosis.
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similar cigarette‐smoke exposure), and their parents more frequently reported previous bronchiolitis, physician diagnosis of
asthma, exercise‐induced respiratory symptoms and quicker relief after inhaled salbutamol.
The proportion of subjects with ≥4 wheezing episodes in a year and at

Piga GS., Barreto M., Montesano M., Roccabella F.,
Caiulo M., Ambat F., Triolo MF., Colucci C., Villa MP.

least one major mAPI criterion was higher in PP‐patients than in GP‐

NESMOS Department, Faculty of Medicine and Psychology, Sa-

atopic dermatitis) was more frequent in PP‐patients vs. those attending

patients; however, only parental asthma (but not allergen sensitization or

pienza University, Pediatric Unit, Sant'Andrea Hospital ‐ Rome,

the GP.

Italy

PP‐patients had poorer lung function (lower FEF25‐75 and Xrs and
higher Rrs) and wider responses to salbutamol (DFEV1 and DRrs) than

Background: The modified asthma predictive index (mAPI) in-

GP‐patients. In the whole population, Rrs and Xrs correlated better with

cludes three major criteria for predicting asthma after the pre-

FEF25‐75 than with FEV1.

school age in toddlers with ≥4 wheezing episodes in a year; i.e.,

Conclusion: Whereas lung function distinguished preschool‐aged out-

having at least one asthmatic parent, a physician diagnosis of

patients attending the pediatric pulmonologist from those attending the

atopic dermatitis and allergic sensitization to at least one aero-

general pediatrician, only one major mAPI criterion (parental asthma)

allergen. The distribution of major mAPI criteria and other risk

divided these two groups. Our data support the protective role of

factors for asthma in preschool‐age children attending different

breastfeeding, and the negative influence of overweight and previous

clinical care settings has been scarcely investigated. Clinical and

bronchiolitis. Among parent reports, a relatively quick relief after inhaled

functional assessment of these settings could better characterize

salbutamol could be considered when assessing risk factors for asthma in

patients at risk for developing asthma.

children with recurrent wheeze.

Aims: To compare the distribution of the major mAPI criteria together
with clinical data and lung function in preschool‐aged outpatients attending the pediatric pulmonologist (PP) with those attending the general
pediatrician (GP).
Methods: In 100 outpatients (PP: 59, GP: 41) aged 49.9+14.2 months, M/
F: 56/44, we assessed spirometry, respiratory resistance (Rrs) and re-

A 1 0 0 – E n v i r on m e n t a l F a c t o r s fo r A s t h m a
E x a c e r b a ti o n s a t th e F o l l o w ‐u p o f S i x
M o n t h s : Ko r e a n C h i l d h o o d A st h m a
Study ( KAS ).

actance (Xrs) with the FOT technique, and skin prick tests for common

typically elapsed from the start of inhaled therapy with salbutamol to an

Kim HY.1, Suh DI.2, Song DJ.2, Baek HS.3, Shin MY.4,
Yoo Y.5, Kwon JW.6, Jang GC.7, Yang HJ.4, Lee E.8,
Kim HS.9, Seo JH.10, Woo SI.11, Shin YH.12, Lee JS.13,
Yoon J.14, Kim WK.15, Lim DH.16, Kim JT.17, Yu J.18

observed relief of the child's dyspnea. Allergen sensitization was defined

1. Department of Pediatrics, Pusan National University Yangsan

by at least one skin wheal of ≥ 3 mm.

Hospital ‐ Yangsan-si, South Korea

Results: When compared with GP‐patients, PP‐patients had

2. Department of Pediatrics, Seoul National University College of

fewer months on breastfeeding, higher BMI percentile (but

Medicine ‐ Seoul, South Korea

allergens. Parents were asked to complete a questionnaire on their
child's respiratory health including mAPI and familial and environmental
data. Parent‐reported bronchodilator response was qualified as the time
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3. Department of Pediatrics, Hallym University Kangdong Sacred
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history of asthma symptoms during the previous three months at

Heart Hospital ‐ Seoul, South Korea

the time of enrollment (odds ratio [OR] 1.98, 95% confidence

4. Department of Pediatrics, Soonchunhyang University School of

interval [CI] 1.02–3.81), ownership of an air conditioner (OR

Medicine ‐ Bucheon, South Korea

3.88, 95% CI 1.08–13.98), straight distance from home to the

5. Department of Pediatrics, Korea University Anam Hospital ‐ Seoul,

main road (OR 4.81, 95% CI 1.14–20.34), eosinophilia (OR 2.14,

South Korea

95% CI 1.14–4.02), the severity of concurrent allergic rhinitis

6. Department of Pediatrics, Seoul National University Bundang

(OR 31.93, 95% CI 3.50–291.66), omitting asthma medication

Hospital ‐ Seongnam, South Korea

(OR 2.09, 95% CI 1.04–4.20), mold exposure within 6 and/or 18

7. Department of Pediatrics, National Health Insurance Service Ilsan

months (OR 2.04, 95% CI 1.05–3.96), and exposure to tobacco

Hospital ‐ Ilsan, South Korea

smoking within 6 and/or 18 months (OR 2.08, 95% CI 1.09–3.94).

8. Department of Pediatrics, Chonnam National University Hospital ‐

Conclusion: This study has identified many causes of asthma

Gwangju, South Korea

exacerbations in children. Recognizing and discriminating these

9. Department of Pediatrics, Bucheon St. Mary’s Hospital ‐ Bucheon,

factors individually may help educate asthmatic individuals and

South Korea

their families to reduce the risk of asthma exacerbations and

10. Department of Pediatrics, Dankook University Hospital ‐ Cheo-

prevent further worsening.

nan, South Korea
11. Department of Pediatrics, Chungbuk National University Hospital
‐ Cheongju, South Korea
12. Department of Pediatrics, Gangnam CHA Medical Center ‐ Seoul,

A – 1 07 So m e A D A M 3 3 S N P s in B ul g a r i a n
Ch i l d r e n w i t h As t h m a

South Korea
13. Department of Pediatrics, Samsung Changwon Hospital ‐
14. Department of Pediatrics, Mediplex Sejong Hospital ‐ Incheon,

Petrova G.1, Miteva D.1, Bichev S.2, Andonova S.2,
Rafailova H.1, Papochieva V.1, Chachi E1,
Perenovska P.1, Savov A.2

Changwon, South Korea
South Korea

1. Pediatric Clinic, University Hospital “Alexandrovska”, Medical

15. Department of Pediatrics, Inje University Seoul Paik Hospital ‐

University of Sofia ‐ Sofia, Bulgaria

Seoul, South Korea

2. National Genetic Laboratory, Obstetric and Gynecology Hospital

16. Department of Pediatrics, Inha University Hospital ‐ Incheon,

"Maichin dom" ‐ Sofia, Bulgaria

South Korea
17. Department of Pediatrics, Uijeongbu St. Mary’s Hospital ‐ Ui-

The objective of this study was to determine some ADAM33 poly-

jeongbu, South Korea

morphism associations in children with severe asthma in Bulgaria.

18. Department of Pediatrics, Asan Medical Center ‐ Seoul, South

Method: A cross‐sectional pilot study comparing the polymorphisms

Korea

of asthmatic patients from Bulgaria over a period of 5 years according to asthma severity.

Background: Asthma exacerbations—acute or subacute episodes of

Patients: One hundred asthmatic children from 5 to17 years old were

progressively worsening symptoms and airflow obstruction—create a

assessed for allelic association of ADAM33 T1 (rs2280091), T2

substantial burden to individuals and families and restrict individuals’

(rs2280090), V4 (rs2787094) and S1 (rs3918396) SNPs and their asth-

activities for a lifetime. We aimed to investigate the factors for ag-

ma. Genotyping was performed using real‐time PCR. For all asthmatic

gravating asthma symptoms in the Korean Childhood Asthma

patients, detailed asthma history, treatment regimen, bronchodilator re-

Study (KAS).

sponse, eosinophil count in nasal smear, asthma control level and ACQ

Methods: In KAS, we analyzed the data collected from 879

were performed

asthmatic children at the time of enrollment and 520 children at

Results: The minor alleles of V4 were associated with eosino-

the follow‐up of six months. The analyzed data included lung

philic inflammation, while T2 was associated with neutrophilic

function test, bronchial provocation test, fraction of exhaled ni-

inflammation and poor asthma control. The children with more

tric oxide, skin prick test, blood tests, and the questionnaires

severe asthma had more minor alleles (V4, T1 and T2) compared

regarding the disease and the patients’ environment. We in-

to the children with milder asthma. Тhe children with the most

vestigated factors for the development of asthma symptoms at

problematic asthma were homozygous for all minor alleles of the

the follow‐up of six months.

4 studied SNPs.

Results: At the follow‐up of six months, 233 children suffered

Conclusion: As in other studies, we could also note the minor alleles

from asthma symptoms during the previous six months. Using

from the studied SNPs as a predictor for more severe asthma course

univariate analysis, we primarily explored the factors regarding

in children from Bulgaria.

the development of asthma symptoms during the previous six

Acknowledgements: This work was supported by a grant from the

months. The multivariate logistic regression analysis finally de-

Medical University of Sofia (Council of Medical Science, project no.

termined the significant factors for asthma exacerbations: a

71/2014, grant no. 65/2014).
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persistent asthma, therefore moving toward a personalized
medicine approach to management of pediatric asthma. Although
some of the identified predictors of response are easily identifiable variables that could help to identify a patient who would be
more likely to improve with a given long‐term asthma treatment

Rodriguez‐Martinez CE.1, Castro‐Rodriguez JA.2,
Sossa‐Briceño MP.3

while hopefully reducing adverse treatment‐related effects

1. Pediatrics, Universidad Nacional de Colombia ‐ Bogota, Colombia

others, such as genetic markers, are associated with no currently‐

2. Pediatrics and Family Medicine, Pontificia Universidad Catolica de

reached clinical asthma practice.

through avoidance of potentially less efficacious medications,

Chile ‐ Santiago, Chile
3. Scientific Direction, Clinica de Marly Jorge Cavelier Gaviria ‐ Chia
(Cundinamarca), Colombia
Background: Asthma is no longer considered a single disease but

A – 1 44 T h e L i n k o f M o no ‐ Sensitiz ation t o
Ho u s e Du s t M i t e s a nd Up p e r a n d L o w e r
Respiratory Diseases in Children

rather a common label for a set of heterogeneous conditions with
molecular/immune mechanisms and responses to therapies. Few

Papadopoulou A.1, Lampidi S.1, Charisi M.2, Korovesi P.2,
Kostaridou S.2, Mermiri DZ.2

of the several randomized clinical trials (RCTs) carried out to

1. Pediatric Allergy and Asthma Unit, KAT General Hospital, ‐

establish the most appropriate treatment include biomarkers

Athens, Greece

that can identify patient characteristics that can predict whether

2. Allergology and Respiratory Unit, Penteli's Children Hospital,

a given patient will respond to a certain type of asthma controller

Palaia Penteli ‐ Athens, Greece

shared clinical symptoms associated with various cellular and

therapy in children. There has been no systematic review of
these RCTs.

Background: Mites are indoor perennial aero‐allergens fre-

Objective: To summarize those identifying biomarkers for the

quently causing sensitization and allergic diseases. Based on the

different asthma controller therapies.

fact that children spend most of their time in an indoor en-

Methods: RCTs published by June 2019 that report phenotypic

vironment (home or school), the objective of this study was to

or genotypic characteristics or biomarkers that could potentially

identify the link between sensitization to house dust mites

serve as response predictors to medication regimens for long‐

(HDM) and respiratory symptoms in children.

term asthma treatment in pediatric patients were included.

Methods: This is a retrospective study. Children with mono‐

The quality of studies was assessed using the Cochrane Risk of

sensitization to HDM were serially recruited and data concerning

Bias tool and the Newcastle‐Ottawa Scale tool.

past and current medical history were reported in the first visit.

Results: Of 386 trials identified, 31 studies were included. Five

Spirometry, skin prick tests, serum eosinophil count, total and spe-

trials compared LTRA to a placebo, 9 ICS to a placebo, 6 ICS to

cific serum IgE were also performed. Children were followed‐up

LTRA, 10 ICS plus LABA or LTRA to a placebo, and one studied

every three months and any clinical additional data were noted in

biologics. Children with asthma and a positive family history of

detail.

asthma, with more severe disease, of white race, with allergy

Results: One hundred twenty‐nine children (72% boys, mean age

biomarkers, non‐obese, with lower lung function, or having var-

7.8±3.3 y) were recruited with mono‐sensitization to HDM and

iants in the FCER2 gene responded better to ICS. Factors that

were analyzed. One fourth of them were found to be sensitized

were associated with a better response to LTRA were female

before the age of 5 years. Wheal size was 7±4mm, the total and

gender, younger age, winter season, short disease duration, high

specific IgE were 395±457u/l and 39±32u/l respectively, and the

cotinine and urinary LTE4 levels, and 5/5 ALOX5. For patients

absolute serum eosinophil count was 660±897. Physician‐

that remained symptomatic, white Hispanics were more likely to

diagnosed asthma was reported in 84 children (65%) from the

respond to LTRA step‐up therapy, blacks to ICS, and white non‐

age of 3.1±2.8 y, of whom 86% experienced moderate to severe

Hispanics to LTRA or LABA, while 16 Gly/Arg in ADRB2 pre-

dyspnea and 66% reported co‐existent rhinitis. Hospitalization,

dicted a lack of response to LABA. In severe persistent asthma,

at least once, due to respiratory symptoms (infection, asthma

those with atopy and BMI ≥25 were more likely to benefit from

exacerbation) were found in 53 (60.2%) cases with asthma

omalizumab.

symptoms. The presence of indoor visible mold was significantly

Conclusion: Several phenotypic characteristics, biomarkers, or

related to the diagnosis of asthma {p=0.02, RR (95% CI) 2.4 (1.14‐

pharmacogenomic markers could be useful for predicting the

5.2)}. Thirty children (23.4%) reported allergic rhinitis without

best drug for asthma treatment. Reflections and concrete pro-

asthma symptoms from the age of 5.5±3.4 y. The main reported

posals for action stimulated by the research: the findings of the

symptom was nose congestion. Allergic rhinitis was related to

present study are important because they would greatly aid

allergic conjunctivitis in 27% of the cases. Half of them had been

clinical decision‐making when treating pediatric patients with

hospitalized due to severe infections. The total FVC and FEV1
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were 93±12 and 99±13 respectively. Family history of atopy was

According to the ACT, the prevalence of uncontrolled asthma in

reported in one fourth of the cases. Secondary smoke was found

the overweight and obese patients was higher compared to non‐

in 32%.

obese patients, 37.5% vs. 33.9%, respectively (p=0.01). Gastro-

Conclusion: Mono‐sensitization to HDM was related to asthmatic

esophageal reflux was the only co‐morbidity associated with

wheeze very early on at the preschool age with increased risk of

obesity (OR 3.1, CI 95% 1.5‐6.3, p=0.003).

hospitalization. A significant number of children experienced only

There was a significant higher proportion of at least one acute

allergic rhinitis at school age. Lung function was normal in all

asthma attack in the previous year in the obesity group compared

children.

to the non‐obese group (87.5% versus 70.6%), respectively
(p=0.001). Also, when comparing emergency visits, in the obese
group, 70.6% had at least one ER visit in the previous year

A – 1 4 6 As s o c i a t i o n b e t w e e n O b e s i t y a nd
A s th m a C o nt r o l i n a T h i r d L e v e l S p e c i a l i s t‐
M a n a ge d P a t i e n t C o h or t i n C o st a R i c a

compared to 54.5% in the non‐obese group (p=0.002). In addition, on average, overweight and obese patients had a higher but
not significant number of hospitalizations due to asthma (2.9 vs.
2.47) (NS).

Ortega‐Saborio DC.1, Loria‐Chavarria G.2, Solis‐Moya
A.2, Yock‐Corrales A.3, Soto‐Martinez ME.2,
Quesada‐Vargas M.4

Conclusions: This study demonstrated an association between

1. Department of Pediatrics, Hospital Nacional de Niños ‐ San Jose,

health should encourage healthy lifestyles such as exercise and

Costa Rica

nutritious diet in order to reduce childhood obesity.

2. Division of Respiratory Medicine, Hospital Nacional de Niños ‐ San

References:

obesity and poor asthma outcomes in Costa Rican children and it
is the first study in Central America showing this link. Public

Jose, Costa Rica

Soto‐Martínez ME, Yock‐Corrales A, Camacho‐Badilla K, Abdallah S,

3. Emergency Department, Hospital Nacional de Niños ‐ San Jose,

Duggan N, Avila‐Benedictis L, Romero JJ, Soto‐Quirós ME. The cur-

Costa Rica

rent prevalence of asthma, allergic rhinitis, and eczema related

4. General Medicine, Universidad de Ciencias Médicas (UCIMED) ‐

symptoms in school‐aged children in Costa Rica. J Asthma. 2019

San José, Costa Rica

Apr;56(4):360‐368.

Introduction: Costa Rica has one of the highest worldwide pre-

Asthma. Global Strategy for Asthma Management and Preven-

valence of asthma in children.(1) Despite efforts for controlling

tion, 2019. Available from: www.ginasthma.org

Global Initiative for Asthma. [Sitio web]. Global Initiative for

known risk factors such as tobacco smoking and access to medi-

Forno E, Lescher R, Strunk R, Weiss S, Fuhlbrigge A, Celedón JC;

cations, asthma exacerbations and hospitalizations are still fre-

Childhood Asthma Management Program Research Group. Decreased

quent. Hence, it is important to identify patients at greater risk of

response to inhaled steroids in overweight and obese asthmatic children.

having a more difficult‐to‐control phenotype.(2) Studies in other

J Allergy Clin Immunol. 2011 Mar;127(3):741‐9.

regions have shown that obese children with asthma have poor
control of the disease, more exacerbations and hospitalizations.(3)
Aim: to determine the prevalence of obesity and compare their
asthma control to patients with normal BMI.
Methods: A cross‐sectional study was carried out in 496 asth-

A – 1 48 Us e o f A n t i ‐A s th m a ti c M e dic a t i on
in Ch ildren from Birth u p to 1 2 Years in
Our Center

matic patients in the Department of Respiratory Medicine at the
on medical history, anthropometry, presence of risk factors, co-

Lampidi S.1, Mikelatou K.1, Kryoni M.1, Mermiri DZ.2,
Papadopoulou A.1

morbidities, asthma treatment, asthma control, number of ex-

1. Pediatric Allergy and Asthma Unit, KAT General Hospital ‐ Athens,

acerbations and hospitalizations. In the data analysis, descriptive

Greece

statistics and Chi‐square tests were used.

2. Allergology and Respiratory Unit, Penteli's Children Hospital, Pa-

Results: The prevalence of obesity was 25.4% higher among males

laia Penteli ‐ Athens, Greece

National Children's Hospital in Costa Rica. Data were collected

(68.2%) compared to females (31.7%) (p=0.01). The mean age was 7.2
± 3.2 years. Age was associated with the risk of obesity since the

Introduction: Anti‐asthma treatment is widely used in different in-

mean age in the obese/overweight group was 7.9 ± 3.5 years com-

fections of the upper and lower respiratory tract, regardless of the

pared to 6.9 ± 3.2 in the non‐obese group (p=0.002). Fifty‐seven

guidelines. The purpose of this study is to record the use of anti‐

percent of obese children will not participate in any physical activity,

asthma medication in the pediatric population in the northern re-

and 27.5% had regular follow‐up by a nutritionist.

gions of Athens seeking general pediatric care in a primary and

According to GINA guidelines for asthma control, 53.3% of the

secondary care setting.

patients with overweight and obesity had well‐controlled asthma,

Material and Methods: Three‐hundred seven children (50% boys,

30.6% partially controlled and 16.1% had uncontrolled asthma.

mean age 10.8 ± 3.6 yrs) were enrolled, who were submitted to a
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preventive program, and completed questionnaires on the use of

respectively. The proportion of children with an impaired VO2max

anti‐asthmatic medication in previous years.

was four times higher in the asthma group (24% vs. 6%, P<0.01).

Results: One fourth of infants and one fourth of preschool children

Impaired ventilatory efficiency with increased VE/VCO2 slope and

had received oral or intravenous corticosteroids for 6 ± 7 and 11 ±

low breathing reserve (BR) were significantly more observed in the

21 days, respectively. No correlation was found between this use and

asthma group. The proportion of children with a decreased ventila-

gender, perinatal history, or steroid use during pregnancy. The use of

tory anaerobic threshold (VAT) <55% of predicted VO2max (in-

inhaled corticosteroids predominated in preschool (40%), con-

dicative of muscular deconditioning), was three times higher in the

comitantly with almost every use of beta‐agonist over 74 ± 106 days.

asthma group (30.5% vs. 11.2 %, P<0.01). Impaired VO2max was

Montelukast was limited to use in children > 2 years at 6% for a

associated with female gender, high BMI, low forced expiratory vo-

duration of 125 ± 82 and 195 ± 267 days respectively at preschool

lume in 1 second (FEV1), low VAT, and low BR in multivariate

and school levels.

analysis.

Conclusions: The use of systemic steroids at a young age was high and

Conclusion: Cardiopulmonary fitness in asthmatic children was

disproportionate to the guidelines. In addition, there is a tendency to use

moderately but significantly altered, in comparison with healthy

inhaled steroids with each use of beta agonist. The need for better

children. Promotion of physical activity and cardio‐respiratory re-

education and information for pediatricians in our city is paramount. The

habilitation should be considered within the framework of ther-

use of anti‐asthmatic therapy in accordance to the guidelines in other

apeutic education programs dedicated to asthmatic children.

countries might be useful.

A – 1 6 7 C ar d i o p u lm o na r y F i t ne s s i n
C h i l d r en wi t h A s t h m a v e rs u s H e a l t hy
C h i l d r en

A – 1 75 Ho w Do e s th e C an adian A c ute
Respiratory Illnes s and Flu Scale Relate to
ot h e r S c a l e s i n P e d i a t r i c A s t h m a
E x a c e r b a ti o n s?

Socchi F.1, Gavotto A.1, Abassi H.1, Renoux M.1,
Matecki S.2, Huguet H.3, Picot M.3, Amedro P.1,
Moreau J.1

Teoh L.1, Chatfield MD.1, Acworth JP.2, McCallum GB.1,
Chang AB.1

1. Pediatric Cardiology and Pulmonology Department, Montpellier

Darwin University ‐ Darwin, Northern Territory, Australia

University Hospital ‐ Montpellier, France

2. Emergency Medicine Department, Queensland Children's Hospital

2. PhyMedExp, INSERM ‐ Montpellier, France

‐ Brisbane, Queensland, Australia

1. Child Health Division, Menzies School of Health Research, Charles

3. Epidemiology Department, Montpellier University Hospital ‐
Montpellier, France

Objectives: In children with asthma exacerbations, we evaluated the
relationship between the Canadian Acute Respiratory Illness and Flu

Introduction: Asthma is the most common chronic disease in chil-

Scale (CARIFS) scores and (a) Asthma Diary Scale (ADS) scores for 14

dren worldwide. Asthma respiratory symptoms may limit the pa-

days; (b) Pediatric Asthma Caregiver's Quality of Life (QoL) Ques-

tient's ability to be physically active, leading to a sedentary lifestyle

tionnaire (PACQLQ) on days‐1, ‐7 and ‐14; (c) viral detection. We

and affect patients’ quality of life. However, the level of aerobic

hypothesized that in children with acute asthma, CARIFS scores

fitness in children with asthma has been less reported, especially in

correlate with ADS scores and PACQLQ over time and that viruses

comparison with healthy children. The clinical determinants of

have little impact on CARIFS scores.

aerobic fitness in children with asthma remain unclear successively

Methods: In children aged 2‐16 years who presented with acute

suggesting ventilatory limitations or muscular deconditioning.

asthma to the Emergency Departments of 2 hospitals, we docu-

Objective: We aimed to compare cardiopulmonary fitness of asth-

mented the clinical history, examination, asthma severity at baseline

matic children with that of healthy controls. We also intended to

and on presentation. Eighteen respiratory pathogens were de-

identify clinical determinants associated with maximal oxygen up-

termined by polymerase chain reaction (PCR) on nasopharyngeal

take (VO2max) in this population.

aspirate (NPA) collected on recruitment. The parent(s) recorded

Method: A total of 446 subjects aged 5 to 18 years old (144 asth-

their child's daily CARIFS and asthma diaries and weekly PACQLQ

matic children and 302 age‐, gender‐ and body mass index‐adjusted

for 14 days. We used Spearman's correlation to relate the above

controls) who underwent a complete cardiopulmonary exercise test

scores of 108 children.

were included in a multicenter cross‐sectional study. The impact of

Results: CARIFS scores correlated significantly with ADS scores

asthma characteristics on VO2max was studied using univariate and

throughout 14 days (r ranged 0.30‐0.67, p=0.0001‐0.002). CARIFS scores

multivariate analyses.

and PACQLQ significantly correlated on days‐1 (r=‐0.278, 95% CI ‐0.45,

Results: Mean VO2max was significantly lower in children with

‐0.09, p= 0.004) and ‐14 (r=‐0.443, 95% CI ‐0.59, ‐0.27, p=0.0001). There

asthma than in controls (38.6±8.6 vs. 43.5±7.5 mL/kg/min; P<0.01)

was no significant difference in CARIFS scores between children whose

and represented 94±9% and 107±17% of predicted VO2max values,

NPAs were PCR virus positive or negative over 14 days.
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Conclusions: CARIFS and ADS scores correlated well as a disease

in the pulmonology service was 4.5 years (IQR= 5.5 years). Im-

severity measure during the recovery period in children with acute

provement in the severity of all symptoms with ongoing treatment

asthma. Although the CARIFS questionnaire takes longer for par-

was reported among 82% of patients. Cough and wheeze were the

ents/carers to complete, it reflects different aspects to acute asthma

most common reported current symptoms among 43% and 39% of

severity and QoL.

patients, respectively.
Conclusion: Although BO in children is understudied, we describe the
clinical findings, treatment and outcomes in a low‐middle income

A – 1 7 6 C l i n i c al S p e c t r um , Et i ol o g y a n d
P r og r e s si o n o f C h i l d r e n w i t h Ch r o n i c
Obstructive A i rw a y D iseases a t a Pediatric
P u l m o n o l og y Se r v i c e i n C a p e T o w n

setting from which there are limited data. Importantly, we report

Yassin A., Gray DM., Githinji L., Zampoli M., Vanker A.

A – 1 8 2 E o s i n o p hi l A c t i v a t i o n A f f e ct s L u ng
F u n c t i o n a n d P r o g n o si s i n C h i l d h o o d
As t h m a E x a c e r b a t i o n

Division of Pediatric Pulmonology, Department of Pediatrics and
Child Health. MRC Unit on Child and Adolescent Health, Red Cross

improvement

in

symptoms

with

treatment,

which

included

corticosteroids.

War Memorial Children's Hospital, University of Cape Town ‐ Cape
Town, South Africa.

Kim JT., Kim HS
Pediatrics, St. Mary's Hospital, The Catholic University of

Introduction: Chronic Obstructive Airway Disease (COAD) is a

Korea ‐ Seoul, South Korea

preventable and treatable disease. There is limited literature on
COAD in the pediatric age group. COAD in childhood is a chronic

Introduction: Eosinophils are found in increased numbers in the circu-

condition characterized by periods of pulmonary exacerbations.

lation in asthma patients, usually in relation to the severity of asthma.

Bronchiolitis obliterans (BO) is considered a relatively rare cause of

However, whether they play a significant role in lung function or prog-

COAD in children.

nosis in patients with asthma exacerbation remains in question.

Aim: to describe the clinical spectrum, etiology and disease pro-

Objective: The aim of this study was to evaluate the relationship

gression of children with COAD due to bronchiolitis obliterans.

between lung function and prognosis in asthma exacerbation in re-

Methodology: We included all patients aged 6 months to 15 years

lation to eosinophil and neutrophil activity, represented by

with COAD at a tertiary pediatric pulmonology service in Cape

eosinophil‐derived neurotoxin (EDN) and myeloperoxidase (MPO),

Town, South Africa over a period of 1 year (November 2019 to

respectively.

October 2020). Children with atopic asthma, cystic fibrosis and cases

Material and methods: We enrolled 89 patients who were admitted

of large airways obstruction were excluded.

for asthma exacerbation. Lung function test and blood tests including

Results: Fifty‐one patients with bronchiolitis obliterans were en-

MPO, EDN and various cytokines were performed upon admission.

rolled in the study, 78% were male, the median age was 5 years

We examined for any correlation between lung function, hospital

(IQR=6 years). The median age at first respiratory symptom was 6

stay with blood test results.

months (IQR=9 months), with the commonest presenting symptom

Results: Mean hospital stay was 5.5±1.9 days and the mean lung

being cough, 80%. Ninety‐four per cent of patients required hospital

function parameters were as follows: forced vital capacity (FVC):

admission, 76% were admitted to ICU, 92% required supplemental

81.4±22.1% predicted; forced expiratory volume in 1 second

oxygen therapy and 75% required ventilatory support. Reported ci-

(FEV1): 67.1±22.7 % predicted; FEV1/FVC: 74.9±12.1% and

garette smoke exposure was high (47%). Severe lower respiratory

bronchodilator response (dFEV1): 7.4±11.8 %. Blood test results

tract infections were reported in the initial presentation in 72% of

were as follows: WBC (white blood cells): 10167.9±3345.9 cells;

cases, adenovirus the most common cause in 59% of patients. HIV

eosinophils: 29.4±85.5 %; C‐reactive protein (CRP): 4.3±10.8 mg/

rapid test was performed in 90% of patients with only one positive

dL; interleukin (IL)‐4: 50.6±85.1 ng/mL; IL‐5: 5.9±7.7 ng/mL; IL‐

result while HIV PCR performed in 43% of patients all confirmed

10: 13.1±25.8 ng/mL; MPO: 1195.8±1047.7 ng/mL; and EDN:

negative. Primary immune deficiency was reported in 2 patients.

72.5±67.5 ng/mL. We examined the correlation between blood

Lung hyperinflation and air trapping were the most common chest

test results and lung function and found a significant correlation

radiograph findings; bronchiectasis was reported in 45% of patients.

of FVC with WBC, CRP, MPO and EDN. FEV1 showed significant

Age‐appropriate spirometry was performed in 29 (57%) patients and

correlation with EDN. Significant correlation was found between

showed mixed or obstructive pictures; mean (SD) Z score: FEV1 ‐

EDN and hospital stay.

3(±1), FVC ‐2 (±2), FEV1/FVC ratio 68% (±16). Corticosteroids were

Conclusion: It appears that eosinophil activity has an influence

used during initial presentation in 92% of patients. Seventy‐six per

on lung function and prognosis in children experiencing asthma

cent of patients required two or more hospital admissions. The

exacerbation. Further study would be needed to clarify the role

median number of annual respiratory exacerbations was one ex-

of eosinophils on lung function and prognosis in children with

acerbation (IQR=2 exacerbations). The median duration of follow‐up

asthma exacerbation.
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without any complications suggesting that FFB is an important diagnostic

Nayır Buyuksahin H.1, Emiralioğlu N.1, Ademhan Tural
D.1, Özsezen B.1, Sunman B.1, Güzelkaş I.1, Uysal Soyer
O.2, Sahiner U.2, Yalçın E.1, Doğru Ersöz D.1, Ozcelik
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A – 1 89 Se r u m P e r i o st i n L e v e l i n I n d i a n
Ch i l d r e n w i t h As t h m a

1. Pediatric Pulmonology, Hacettepe University Faculty of Medicine ‐

Pediatrics, Postgraduate Institute of Medical Education and Re-

Ankara, Turkey

search ‐ Chandigarh, India

tool with low complication rate in children with difficult‐to‐treat asthma.

Kumar K., Singh M., Mathew JL., Vaidya PC., Attri SV.

2. Pediatric Allergy and Asthma, Hacettepe University Faculty of
Medicine ‐ Ankara, Turkey

Background: There is a need to identify non‐invasive biomarkers which
can be used to stratify patients with asthma on the basis of type of

Introduction: Asthma is the most common chronic lung disease in

inflammation, classified as T2‐high or T2‐low. Serum periostin is said to

childhood. Difficult‐to‐treat asthma is defined as a continuation of

be a marker of T2‐high inflammation. It can be potentially helpful in the

symptoms or attacks in patients despite step 4 or 5 GINA therapy. In

diagnosis and classification of asthma and also in predicting the therapy

the differential diagnosis of these patients, flexible fiberoptic

most likely to be effective. Serum periostin levels in children do not have

bronchoscopy (FFB) is recommended to exclude other lung diseases.

established values but are said to be higher than adults and higher during

In this study, we aimed to examine the clinical and radiological fea-

periods of growth. There are no studies in the Indian population. We

tures as well as FFB findings of patients referred to the pediatric

conducted a cross‐sectional study in a group of children with diagnosed

pulmonology department due to difficult‐to‐treat asthma and de-

asthma in the age group of 6 to 16 years to determine the average serum

termine the effects of FFB on differential diagnosis and treatment.

periostin level and to determine whether there is a correlation between

Methods: The demographic characteristics and FFB results of 62

the latter and other markers of eosinophilic airway inflammation, asthma

patients diagnosed with difficult‐to‐treat asthma in our pediatric

control and asthma severity.

pulmonology department between January 2015 and June 2020

Methods: We enrolled children with asthma, under follow‐up at the

were evaluated retrospectively. Symptoms, history, medications,

asthma clinic of a tertiary care center in an urban area. Children with

physical examination findings, pulmonary function tests, and radi-

features suggesting acute infection, known heart, kidney or bone disease,

ological findings of patients who underwent flexible bronchoscopy

malignancy, atopic dermatitis, diseases causing hyper‐eosinophilia and

were evaluated.

elevated serum IgE other than asthma and systemic steroid use in the

Results: The median age of patients was 69 months (42‐108 months).

past 6 months were excluded. A detailed history including symptoms at

The most common reasons for referral of these patients were chronic

onset, current status, use of medications and family members was taken.

cough, recurrent pulmonary infections and persistent wheezing. All of the

Anthropometric parameters were recorded and a detailed examination

patients had chest radiography and 37 (59.7%) patients had chest com-

was performed. Serum total IgE and periostin were estimated by ELISA

puted tomography at their first admission, with 14 having abnormal

and a complete blood count was carried out for all children.

findings on CT. There was no significant difference in terms of age,

Results: Serum periostin levels were normally distributed in the sample

physical examination findings, pulmonary function test results and radi-

population. The mean (SD) and median (IQR) serum periostin levels were

ological examinations between patients with and without pathological

58.032 (18.548) ng/ml and 52.630 (14.489) ng/ml respectively. Serum

bronchoscopy findings. None of the patients had complications during

periostin levels did not vary with age, gender, duration of symptoms,

and after FFB. The most common macroscopic diagnosis of patients

positive family history, use of inhaled corticosteroids or history of ex-

based on FFB were PBB in 19 (30.6%) patients, malacia in 12 (19.4%),

acerbations in the last 6 months.

anatomical anomaly in 3 (4.8%) patients (separation of lingula into three,

There was a significant positive correlation with daily equivalent

separation of right upper lobe bronchus into four, tracheal dyskinesia).

inhaled budesonide dose (r=0.439, P=0.025), the correlation

Mycobacterium tuberculosis growth was observed in the tuberculosis cul-

persisted after controlling for age, height, weight and BMI.

ture of one patient. According to FFB and BAL results, antituberculosis

There was no significant correlation with anthropometric parameters

treatment was initiated in one patient, and polypoid mass excision was

including height, weight, BMI or z scores. Serum periostin levels did not

performed in one patient. Proton pump inhibitor was given in 9 (15.5%)

correlate with blood eosinophil percentage, absolute eosinophil count or

patients, physiotherapy in 5 (8.0%), antibiotic in 14 (22.5%), and ipra-

serum total IgE. There was no difference in median serum periostin levels

tropium bromide in 7 (11.2%) patients. All of the patients have been

of children with different asthma symptom control or different asthma

followed up with diagnosis of asthma except for these two patients.

severity.

Conclusions: To date there is no prospective study evaluating the im-

Conclusion: Comparable values for serum periostin have been

portance of FFB in difficult‐to‐treat asthma in childhood. In our small

reported in studies from Egypt, Finland and Turkey, using ELISA

cohort, PBB, airway malacia, gastroesophageal reflux and other anato-

for estimation. Differing results in other studies could be at-

mical anomalies were successfully diagnosed with FFB and treated

tributed to variation in methods of estimation and differences in
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disease control and severity. Serum periostin levels did not show

wheezers. High level of serum periostin, male gender, atopy, family his-

any significant correlation with markers of eosinophilic in-

tory of asthma, and severity of the attack were significantly associated

flammation in blood. Absence of correlation with asthma control

with persistent compared to intermittent wheezing, r2 = 0.87, p = 0.004.

and severity could be the result of small subgroups.

Conclusions: Our study proves that RSV infection is associated with

Larger studies, preferably longitudinal, are required to establish

decreased IFN‐γ production and increased periostin response and their

the serum periostin values in Indian children with asthma and to

correlation with severity and persistence of wheezing were the main

compare the latter with controls and also to explore their re-

outcome measures.

lationship with markers of eosinophilic inflammation and asthma
control and severity.

A – 2 1 7 Pr o s p e c t i v e 2‐ Y e a r F o l l o w‐u p
S t u d y a f t e r A s s es s m e n t o f I m m u n e
R e s p o n s e i n C h i l d r e n w i t h V i r u s ‐I n d u c e d
Wheezing

A – 2 19 P e d i at r i c A s th m a a n d t h e
No t o r i o u s S u s p e c ts f o r it s S ev e r i t y –
Reflux, Rhinitis a nd Obesity
Miteva D., Papochieva V., Kostova P., Perenovska P.,
Petrova G.
Pediatric Clinic, University Hospital “Alexandrovska”, Medical Uni-

Mileva S.1, Gospodinova B.1, Issaev V.1, Ivanova‐
Todorova E.2, Tumangelova‐Yuzeir K.2, Korsun N.3

versity of Sofia ‐ Sofia, Bulgaria

1. Department of Pediatrics, Alexandrovska Hospital, Medical Uni-

In recent years, it has been found that childhood asthma is often ac-

versity Sofia ‐ Sofia, Bulgaria

companied by other pathological conditions and diseases that have a

2. Department of Clinical Laboratory and Clinical Immunology, Uni-

modulating effect on the severity and control of the disease.

versity Hospital "St. Ivan Rilski", Medical University of Sofia ‐ Sofia,

We retrospectively analyzed the data of 1075 children hospita-

Bulgaria

lized in the Pediatric Clinic of the University Hospital "Alexan-

3. Department of Virology, National Centre of Infectious and Para-

drovska" due to an exacerbation of bronchial asthma. Main

sitic Diseases ‐ Sofia, Bulgaria

attention was placed on the presence of allergic rhinitis, symptoms of gastroesophageal reflux, body weight and severity of the

Background: It is unclear what distinguishes children with

underlying disease.

bronchiolitis from those at risk for asthma. In recent years, new

All children with severe asthma also had concomitant allergic

data have been accumulated on the nature of the cytokine im-

rhinitis in contrast to children with mild to moderate asthma,

mune response in bronchiolitis, with the absence of strong Th1

where only about 60% were affected from both conditions

polarizing signals generating an inappropriate Th2 response. The

(p<0.0001). There was no statistically significant difference in

present study estimated the level of antiviral cell‐mediated im-

the severity of asthma and concomitant overweight (p=0.377) or

mune response presented with IFN ‐ γ and periostin as Th2‐type

clinical symptoms of reflux (p=0.848). From the overall analysis

cytokine, in nasopharyngeal aspirate and serum in children with

of children with severe asthma and the three comorbid diseases,

viral‐induced wheezing.

the presence of allergic rhinitis proved to be of the largest

Methods: Sixty‐nine infants (40 boys and 29 girls), aged 2 to 23 months

prognostic significance (Table 1).

(average 11.4 mo), hospitalized at the Pediatric Department of Alexandrovska University Hospital with a first or recurrent episode (≥3) of
bronchial obstruction were enrolled in this study. Detailed history, phy-

TABLE 1 Characteristics related to increasing severity of asthma in
children.

Characteristics

OR (95% CI) in patients with
severe asthma vs. mild to
moderate asthma

р

male gender

−0.601 (0.265‐1.134)

0.106

was assessed by ELISA kits. Fifty of the patients were prospectively

allergic rhinitis

−3.155 (0.006‐0.317)

0.002

followed‐up during the next 2 years.

gastroesophageal reflux

1.270 (0.893‐14.2)

0.072

Overweight

−1.311 (0.06‐1.206)

0.086

sical examination, blood sample, and nasopharyngeal aspirate (NPA)
collection were performed. The viral etiology of the respiratory tract
infections was determined using polymerase chain reaction (PCR). The
serum and nasopharyngeal (NPA) concentration of IFN‐γ and periostin

Results: The mean IFN‐γ levels in serum was 14.28 (0‐100.3) pg/ml, and
10.93 (0‐124.14) pg/ml in NPA. Interferon gamma production was lower
in boys, infants with atopic status, family history of asthma, and RSV (+)
infection. The mean serum periostin levels were 418.73 (0‐602.57) ng/ml

Sometimes the key to achieving control of bronchial asthma may

and 1.75 (0‐32.9) ng /ml in NPA. A correlation was observed between

lie in the proper identification of concomitant conditions and

serum periostin levels with the severity of the clinical manifestations and

their adequate therapy. When looking for "the most wanted

RSV (+) infection. Multivariate binary logistical regression model assessed

criminal" worsening asthma severity, we should first put the al-

the risk factors for persistence of symptoms in the group of recurrent

lergic rhinitis under control.
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the therapeutic management, encountered difficulties and evolving
aspects of severe asthma exacerbations in children.
Methodology: Retrospective study concerning observations of
severe exacerbation of asthma including 21 patients enrolled in
the Department of Pediatric Medicine B of the Children's Hos-

Hamid MH., Khatoon S.

pital of Tunis for 3 years (2016‐2018). The diagnosis of severe

Pediatric Medicine, KEMU ‐ Lahore, Pakistan

asthma exacerbation (SAE) was clinical, defined as an asthma

Background: Asthma attacks can be life‐threatening and

gent management.

require prompt medical attention. Intravenous magnesium sul-

Results: We collected 21 patients hospitalized for severe asthma

phate has been used in children with acute asthma but nebulized

exacerbation. Female gender represented 64% and average age

exacerbation that could be life‐threatening and/or requiring ur-

MgSO4 has not been much investigated in children. The objective

was 3.5 years [7 months ‐13.5 years]. The majority of exacerba-

of the study was to compare the efficacy of nebulized MgSO4

tions occurred during winter (62%). The exacerbation was in-

with intravenous MgSO4 in children presenting with acute

augural in 66% of cases. For known asthmatics, asthma was

moderate‐severe asthma.

uncontrolled with poor adherence to therapy and discontinuation

Design and methods: A total of 174 patients aged 2 to 12 years

of treatment. Asthma was associated with allergic rhinitis in 19%

with moderate to severe asthma based upon the Pediatric

of cases, and allergy to cow's milk protein in 9% of cases. All of the

Asthma Score (PAS score 8‐15) were randomly divided by lottery

patients were eutrophic, having no comorbidities. On admission,

method into 2 groups. Group (A) received intravenous magne-

respiratory rate (RR) was 50‐75 c/min, all patients had marked

sium sulphate (50mg/kg) and Group (B) received nebulized

signs of retraction with wheezing on pulmonary auscultation.

magnesium sulphate 100mg diluted in 20 ml normal saline. PAS

Pulse oximetry was 84‐100% on room air. Hemodynamic status

score was assessed on admission and at the following intervals

was unstable in two patients. Neurological status was altered in

(30, 60, 120, 240, 360 minutes). Efficacy (decrease in score by ‐‐‐‐

48% of cases. Inappropriate ADH secretion was found in a single

point), side effects, stay in ICU and hospital were compared in

patient. Gas analysis was performed in 6 patients objectifying

both groups.

compensated respiratory acidosis (n = 5) and compensated me-

Results: The mean age of patients in Group A was 6.25 ± 3.43

tabolic acidosis (n = 1). Bacterial coinfection was found in 3 pa-

years and 6.29 ± 3.42 years in group B. The mean reduction in

tients. Chest X‐ray was performed in all patients showing thoracic

PAS score (4.24 ± 1.39 in group A and 4.04 ± 1.14 in group B) and

distension. Only one patient had pneumomediastinum associated

efficacy in each group (27% and 14.9%) was statistically non‐

with right pneumothorax. The initial treatment was based on

significant (p‐value > 0.05). The mean duration of PICU stay in

oxygen therapy, nebulizations of beta‐2‐mimetics and pre-

group A was greater (5.94 ± 9.78 hours) compared with group B

dnisolone in all patients. High Flow Nasal Cannulas (HFNC) were

(3.32 ± 4.23 hours), p‐value <0.05. The mean duration of hospital

applied in two patients. Nebulizations of ipratronium bromide

stay was greater in group A (47.08 ± 42.71 hours) compared with

were used in 5 patients. Magnesium sulfate was used in 4 patients

group B (28.76 ± 19.21 hours), p‐value < 0.05.

and IV Salbutamol in a single patient. Three patients required

Conclusion: The efficacy of nebulized and intravenous magnesium

transfer to the pediatric intensive care unit (PICU). Only one pa-

sulphate was found comparable in both groups. The IV group, how-

tient was intubated (for 20 hours). The evolution was favorable in

ever, had a significantly longer duration of PICU and hospital stay in

all cases. The average length of hospital stay was 4 days.

children presenting with acute moderate‐severe asthma compared

Conclusion: Severe pediatric asthma exacerbation is a potentially

with the nebulized MgSO4 group.

life‐threatening complication triggered by non‐controlling factors of asthmatic disease that requires urgent management.

A – 2 2 8 S e v er e A s t h m a E xa c e r b a t i o n
Khalsi F., Aissa MY., Trabelsi IT., Ben Romdhane M.,
Belhadj I., Brini I., Hamouda S., Boussetta K.
Pediatrics, Department B, Children's Hospital of Tunis ‐ Tunis, Tu-
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Introduction: Pediatric asthma is a common and serious chronic

Golan Tripto I.1, Arwas N.2, Maimon MS.3, Bari R.4,
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respiratory disease. Severe asthma exacerbation occurs acutely or

1. Pediatric Pulmonary Unit, Soroka University Medical Center ‐

subacutely in response to an external agent or poor treatment

Beer‐ Sheva, Israel

compliance. It results from a particularly intense bronchospasm,

2. Pediatrics, Soroka University Medical Center ‐ Beer Sheva,

which causes a severe obstructive syndrome. Our goal is to highlight

Israel
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University Medical Center ‐ Jerusalem, Israel
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University Medical Center ‐ Jerusalem, Israel
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Background: Acute asthma exacerbations are a common cause for

usalem, Israel

emergency department (ED) visits and hospitalizations in children.
Since the outbreak of COVID‐19 and the education system closure/

Introduction: Quality in healthcare is defined as the degree to

total lockdown in Israel on March 2020, we have noticed a decrease

which health services increase the likelihood of desired health

in pediatric ED visits and an increase in hospitalizations of asthma

outcomes and are consistent with current professional knowl-

exacerbations.

edge. One way of tackling problems in healthcare is the im-

Objective: To examine the patterns of ED visits for asthma exacer-

plementation of quality improvement (QI) interventions. In

bations during the COVID‐19 outbreak, in comparison to the pre-

bronchiolitis, one of the most common infectious diseases of

vious year.

childhood and the most frequent cause of infant hospitalizations,

Methods: A retrospective study comparing asthma‐related ED visits

guidelines recommend against routine chest radiography (CXR).

and hospitalizations among children aged 2‐18 years at a tertiary

While QI interventions reduce the use of CXRs in bronchiolitis,

center in southern Israel. Three time periods were selected: 2020A

their long‐term effect is unclear.

(pre‐lockdown, 1/2/20‐14/3/20), 2020B (lockdown, 15/3/20‐15/5/

Objective: To determine whether the effects of a QI intervention

20) and 2020 C (post‐ lockdown, 16/5/20‐30/6/20) and compared

focused on the emergency department (ED) management of

the latter to the three parallel time periods in 2019. Data regarding

bronchiolitis persist in the long term. The primary outcome was

demographics, number of ED visits and clinical severity parameters

the frequency of CXRs ordered. Secondary outcomes included

were collected and analyzed.

hospitalization rate and medication use.

Results: A total of 512 children visited the ED for asthma exacer-

Methods: Prospective data obtained during the study period, two

bation: 273 children during 2019 and 239 children during 2020, with

and three years post‐intervention, were compared with retro-

significantly fewer ED visits per day during the lockdown period (1.8

spective data from the year that preceded the intervention and the

vs. 1.43, p<0.001), compared to the parallel period in 2019. We

year of the intervention.

found a higher hospitalization rate (47.1% vs. 33.7%, p=0.05) and

Results: The frequency of CXRs ordered in the ED was 45% in the

longer length of stay (LOS) (3.15 vs. 1.9 days, p= 0.03) during the

study group, 58% in the retrospective pre‐intervention cohort

lockdown.

(p=0.001) and 37% in the intervention year cohort (p=0.02). Ad-

Conclusion: Lockdown was associated with fewer ED visits for

ditionally, a dramatic reduction in the hospitalization rate was noted:

asthma exacerbation, probably due to: reduced exposure to viral

58% in the study group vs. 77% in the pre‐intervention cohort

infections and environmental allergens, decreased availability of

(p<0.001). There was a trend towards a decrease in medication use

primary physicians and families' reluctance to arrive to the ED.

and lab tests utilization.

ED visits during the lockdown period were characterized by a

Conclusion: The intervention led to a long‐lasting change in management

higher hospitalization rate and longer LOS.

practices; however, this was attenuated with time. Repeated interventions are required in order to maintain these practices.

BRONCHOPULMONARY AND PLEURAL INFECTIONS
(INCLUDING TUBERCULOSIS)
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M a n a ge m en t o f B r o n c h i o l i t i s

C – 41 How to Predict Necrotizing
Pn e u m o n i a C a u s e d b y Re f r a c t o r y
Mycoplasma pneumoni ae P n e u m o n i a in
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Objectives: The aim of this study was to compare the different

1. Pediatric Pulmonary Unit, Hadassah Hebrew University Hospital ‐

features of necrotizing pneumonia (NP) and non‐NP caused by re-

Jerusalem, Israel

fractory Mycoplasma pneumoniae pneumonia (RMPP) and explore the

2. Medical School, Hebrew University Faculty of Medicine ‐ Jer-

good predictor to differentiating NP from non‐NP.

usalem, Israel

Methods: A retrospective, observational study of RMPP patients

3. Pediatrics, Shaare Zedek Medical Center ‐ Jerusalem, Israel

hospitalized in our hospital from January 2008 to December 2017,
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and clinical manifestations, laboratory findings, radiological findings,

Conclusion: Routine TB screening for pediatric oncology patients is

hospital course between NP and non‐NP were analyzed.

important to perform especially in TB endemic areas as they may

Results: Of 172 enrolled RMPP patients, 29 patients were in the NP

have latent TB infection.

group, 143 were in the non‐NP group. No significant differences in age
and sex distribution were found between the two groups. Interestingly,
the incidence of decreased unilateral lung sound and extra‐pulmonary
complications were significantly higher in NP patients than those in non‐
NP patients. We also found the median length of fever days and stay

C – 1 1 3 C l i n i c a l F e a t ur e s o f Bo c a v i r u s
Respiratory Infection in Hospitalized
B u l g a r i a n P r es c h o o l e r s

days were much longer in the NP group than those in non‐NP group,
found the median values of white blood cells (WBC), C‐reactive protein

Lazova S.1, Mileva S.2, Korsun N.3, Angelova S.3,
Georgieva I.3, Parina S.2, Tzotcheva I.1

which needed longer duration of antibiotic therapy. Furthermore, we
(CRP), Interleukin 2 (IL‐2) and IL‐4 in the NP group were significantly

1. Pediatric Department, UMHATEM "N.I.Pirogov" ‐ Sofia, Bulgaria

higher than those in the non‐NP group (P<0.05). As to radiological

2. Pediatric Clinic, UH "Alexandrovska", Medical University

findings, the incidence of pleural effusion and consolidation were much

Sofia ‐ Sofia, Bulgaria

higher in NP patients than those in non‐NP patients (P<0.01). In ROC

3. National Reference Laboratory “Influenza and ARD”, Department

curve analysis, the cut‐off value for the WBC was set at 8.57×109/L.

of Virology, National Centre of Infectious and Parasitic Diseases ‐

Conclusions: NP caused by RMPP might be more apt to suffer from

Sofia, Bulgaria

prolonged clinical course, severe laboratory and radiological findings.

Introduction: Human bocavirus (HBoV) is an urgent DNA virus that

WBC could be used as biomarkers to differentiate NP from RMPP pa-

was commonly described as a second member of the Parvoviridae

tients in children.

family, along with human parvovirus B19. The virus was detected in
nasopharyngeal samples (NPS) obtained from a pediatric population
with acute respiratory tract infections (ARTIs). Since the first report,

C – 6 9 T ub e r c u l o s i s i n C h i l d h o o d Ca n c e r i n
I n d o n e s i a : Si n g l e Ce n t e r R e p o r t

the presence of HBoV in children with ARTI has been confirmed by a
number of studies worldwide.
Aim: To gain practical insight into the clinical course and char-

Najoan PR., Wahani AM., Mantik M., Gunawan S.

acteristics of the HBoV infection in hospitalized pre‐schoolers in

Pediatrics Department, Faculty of Medicine Sam Ratulangi Uni-

Bulgaria.

versity ‐ Manado, Indonesia

Materials and methods: As part of a larger study for the period
spanning Sept 2017 – Dec 2019, we detected real‐time PCR

Background: Tuberculosis (TB) is endemic in Indonesia. Only few

evidence for HBoV contamination in NPS of 58 children under 5

have reported the incidence of tuberculosis in children with cancer.

years old hospitalized with ARTI. A total number of 300 NPS

We aim to describe the incidence, characteristics, and outcomes of

were consecutively collected at admission and the common re-

TB in pediatric oncology patients at the RD Kandou General Hospital

spiratory viruses (Influenza A and B, HRSV, AdV, PIV, HRV) were

Manado Indonesia.

observed.

Methods: We reviewed the records of 418 pediatric oncology patients

Results: In 207 of the preschoolers (n=241), viral pathogen was de-

admitted from January 1 2009 to December 30 2018.

tected in 79% of them as a single pathogen. The HBoV was the third

Results: Thirty‐eight (9.3%) children with cancer were diagnosed

causative agent for LRTI and wheezing with or without dyspnea after

with TB. The highest incidence occurred in children with acute

HRSV and HRV. In 38 (66%) of the cases, HBoV was present as a sole

lymphoblastic leukemia (21/38; 55%). Ten out of 38 TB cases (26.3%)

pathogen, in the other 20 (34%) cases in co‐infection mostly with HRV

were diagnosed on admission and 73.7% detected during che-

(65%). The virus predominantly (76%) caused LRTI with at least a 3‐day

motherapy suggesting reactivation of latent TB. TB disease was most

high fever, mild leukocytosis, and mildly elevated CRP. The mean age of

commonly diagnosed in the age group of under‐five years (26.3%)

the infected children was 22.9 months (2‐60) with a seasonal peak in

and was equal between males and females. The diagnosis of TB was

November. In 41 of the cases, there were peribronchial thickening or

confirmed by positive Mantoux test (81.5%), positive IGRA (10.5%),

interstitial infiltrates on the chest X‐ray. HBoV infection was detected

and/or molecular TB test (Genexpert™) (28.9%). We found sugges-

in 13.7% of the children with recurrent episodes of wheezing bronchitis

tive chest radiography and positive history of contact in 92.1% and

(in 76% of them as a single pathogen) in comparison to HRSV (31%) and

47.3% of patients, respectively. No patients were HIV‐infected, two

HRV (28%). The HBoV infection was associated with a 5.9‐fold high‐

patients (5.3%) had multidrug resistant TB, and 15 (39.5%) patients

fever rate compared to the other detected viruses (p=0.004, 95% CI

were severely malnourished. Ninety‐two percent of patients had

1.787‐19.836) and 1.5‐fold probability for a longer febrile period

non‐disseminated pulmonary TB disease. Of all childhood cancers

(p=0.006, 95%CI 1.125‐2.065).

with TB, 31 patients (81.6%) survived, the remaining 18.4% died as a

Conclusion: In the Bulgarian population of hospitalized preschool

result of the malignancy and none of the deaths could be related to

children with ARTI, HBoV is an important causative agent asso-

TB disease.

ciated with recurrent wheezing, bronchiolitis and pneumonia.
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C – 124 Characteristic of Lower Respiratory Tract
Infections Due to Mycoplasma Pneumonia in Bulgarian
Children
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Objective: To evaluate the clinical and epidemiological profile of
pediatric patients admitted to a hospital in a city in the metropolitan
region of Rio de Janeiro from January to November 2019, infected
with the H1N1 influenza virus.

Petrova G.1, Georgieva B.1, Lazova S.1, Tzotcheva I.1,
Parina S.1, Miteva D.1, Korsun N.2, Perenovska P.1

Methodology: Cross‐sectional analysis of medical records of patients

1. Pediatric Clinic, University Hospital “Alexandrovska”, Medical

pneumonia, flu syndrome, bronchiolitis and others), and in whom the

University of Sofia ‐ Sofia, Bulgaria

H1N1 virus was isolated. Analyzed variables: age, gender, co-

2. Department of Virology, National Centre of Infectious and

morbidities, oxygen therapy, isolated virus, length of stay, sequelae.

Parasitic Diseases ‐ Sofia, Bulgaria

Results: During the study period, 365 patients were admitted. Viral

hospitalized for acute or chronic pulmonary diseases (asthma,

identification tests were performed in 151 of the latter and the
Mycoplasma pneumoniae (MP) is a common respiratory pathogen that

H1N1 influenza virus was identified in 16 (10.5%) patients. The

produces diseases of varied severity ranging from mild upper respiratory

average age was 30 months (SD = ± 18.7). Six (37.5%) were infants,

tract infection to severe atypical pneumonia.

eight (50%) preschoolers and 2 (12.5%) schoolchildren. There was no

The aim of the study was to describe the epidemiology and clinical

predilection for gender. All cases occurred between March and May.

features of children admitted for respiratory problems (asthma attack,

Almost half of the patients (n = 7; 43.7%) had not received the in-

bronchiolitis or pneumonia) in the clinic over a period of 3 years (2016‐

fluenza vaccine. Ten patients (62.5%) presented comorbidities, 6

2018) who tested positive for MP infection.

(60%) of whom had bronchial hyperreactivity; 3 (30%) broncho-

Methods: All children were tested for MP via serology (IgM and IgG) and

pulmonary dysplasia and 1 (10%) encephalopathy. Three (18.75%)

PCR. Medical charts, as well as radiological findings, were reviewed for all

did not require oxygen therapy, 11 (68.75%) received oxygen under

children.

face mask, 2 (12.5%) noninvasive ventilation and none required in-

Results: For the mentioned period of 3 years 126 children (mean age

vasive ventilation. Four patients (25%) had polyinfection with other

10.1 years ± 4.23, 62 boys and 64 girls) tested positive for MP by PCR or

viruses and in 50% of these (n = 2), the Respiratory Syncytial Virus

serology. Almost ¾ of them were admitted for pneumonia, 17% for

was isolated. The average length of stay was 10 days. Only one

bronchiolitis and 9% for asthma attack. Infiltrative X‐ray changes were

patient had sequelae (acute necrotizing encephalitis).

found in 46%, while 32% had interstitial changes and the remaining

Conclusion: All cases of H1N1 infection occurred during the sea-

children showed marked obstruction. All patients had cough and fever

sonality of virus circulation and by the time vaccine prophylaxis was

(38.5◦C±2.4◦C) from 1 to 20 days and 52% had received antibiotics prior

already available. H1N1 infection was more frequent in patients with

to hospitalization. All patients had elevated markers for inflammation:

comorbidities and at a younger age, a group also given priority for

CRP (mean 29.7±16.5 mg/l) and ESR (mean 70.3 ± 17.5 mm). In these

the vaccination provided by the Ministry of Health, and almost half

children, 90 could perform spirometry testing, 31 of whom had FEV1 ≤

of them had no complete immunization schedule. There was a rare

80% predicted, while those with normal FEV1 values had reduced

neurological complication related to the disease.

MMEF25‐75 values. Treatment included salbutamol and corticosteroids

Reflections: Influenza virus infection has high transmissibility and

(in cases of obstruction) and macrolide antibiotics. All children were

can be prevented by standard precautionary measures and annual

discharged asymptomatic after in‐hospital treatments for about 5 days.

vaccination. Low vaccination coverage, especially in risk groups

Conclusion:M. pneumoniae symptoms were more similar to infections

(children and people with chronic diseases), contributes to the great

with other respiratory viruses than those with typical bacteria (i.e. S.

impact of the disease on public health. It is important to emphasize

aureus or S. pneumoniae), although in over 70% of cases, there were X‐ray

the importance of vaccination as a form of prevention and to in-

changes suggestive of pneumonia. Proper and timely diagnosis of MP is

crease public awareness of the disease.

essential for limiting the pointless use of betalactams, which could be
saved for other respiratory pathogens.

C – 134 Profile of Pediatric Patients
Infected by H1N1 Virus in 2019

C – 1 8 7 T u b e rc u l os i s in C h il d r en wi t h
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Ce n t e r o f Ka n d o u G e ne r a l Ho sp i t a l M a n a d o
Najoan PR., Wahani AM., Mantik M., Gunawan S.

Gama Mendes Bastos Caldas Brutt AP., Aguiar de Araujo
P., Schaefer Dornellas Ladeira R., Figueiredo de Oliveira
Alves I., de Brito Paulon Silva G., Costa Pereira Pessin L.,
Pires Portugal L., Neffá Lapa e Silva B., Tamar Vieira
Barreiro C., Teixeira de Paiva Viegas F.

Pediatrics Department, Faculty of Medicine Sam Ratulangi Uni-

Pediatria, Complexo Hospitalar de Niterói ‐ Niterói, Brazil

berculosis in children with cancer in our center.

versity ‐ Manado, Indonesia
Objective: Prevalence of tuberculosis (TB) in pediatric oncology
patients has been widely reported. Our study aimed to describe tu-
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Methods: This is a descriptive cross‐sectional study using medi-

Results: Of 1124 hospitalizations due to RSV bronchiolitis, 244

cal record data from the Estella Pediatric Cancer Center of

(22%) were in infants with chronic diseases. Although 20/1124

Kandou General Hospital Manado collected from January 2018

qualified for RSV prophylaxis, only 8 received immune prophylaxis.

to November 2019. Inclusion criteria were children aged 0‐18

Compared to otherwise healthy infants, children with chronic dis-

years old, diagnosed as having cancer based on pathological,

eases had longer hospitalizations, median 4.8 days (interquartile

anatomical or immunophenotyping results, and diagnosed coin-

range (IQR) 3.4‐8.3) vs. 3.7 days (2.7‐5.1), p<0.001); and higher PICU

fected with TB based on the World Health Organization (WHO)

and readmission rates (9% vs. 4.5%, p=0.007 and 3% vs. 1%, p=0.055,

Guidance for National TB Programs 2008. Exclusion criteria were

respectively). Children with Down's syndrome comprised 2% of all

subjects with no Tuberculin Skin Test (TST) results or negative

hospitalizations, but 8% of PICU admissions; their median length of

results.

hospitalization was 11 days (IQR 8.0‐17.6). Respiratory tract mal-

Sample

characteristics

were

assessed

with

SPSS

ver. 25.0.

formations were present in 2% of hospitalizations, and comprised 4%

Results: We reviewed a total of 408 pediatric oncology medical re-

of PICU admissions.

cords of patients admitted from January 1st 2009 to November 30th

Conclusion: Among infants admitted with RSV bronchiolitis, those

2019. Thirty‐eight samples fulfilled the inclusion criteria. There was

with chronic diseases had longer hospitalizations and higher rates of

an equal sex distribution with 19 males and 19 females. Acute

transfer to the PICU. Children with Down's syndrome and re-

Lymphoblastic Leukemia (ALL) was the most common malignancy

spiratory tract malformations are at particularly high risk for a se-

found (21 samples, 55.3%), with pulmonary TB as the most frequent

vere hospitalization course and may benefit from RSV immune

TB type involved (35 samples, 92.1%). Patients were also assessed

prophylaxis.

for their nutritional status when coinfected with TB, with a total of

E.S. and O.G. contributed equally to this work.

15 samples diagnosed as severe malnutrition (39.5%). Two patients
(5.3%) were found as having multidrug resistance (MDR) TB. A total
of 31 patients (81.6%) survived and continued chemotherapy
afterwards.
Conclusions: Routine TB screening for pediatric oncology patients is
important to carry out especially in TB endemic areas as they may

C – 204 National Surveillance of
R e sp i r a t o r y P a th o g e n s f o r C h i l d h o o d a nd
Ad ol e s ce n t C o m m u n i t y ‐A c q u i r e d
Pn e u m o n i a i n So u t h K or e a

have latent TB infections and cause disease progression to worsen.

C – 1 9 8 R i s k F a c t o r s fo r B r o n ch i o l i ti s
H o s p i t a l i z a t i o n s i n C h i l d r e n wi t h C h r o n i c
Di seases

Roh EJ.1, Lee MH.2, Sim JY.3, Lee JY.4, Kim HB.5B6, An
YA.7, Kim MJ.8, Kang EK.9, Yang EA10, Lee SJ11, You
HY.12, Seo JH13, Lee E.14, Yang ES.15, Cho HM.16, Park
KS.17, Jeong HR.18, Choi BS.19, Kim HY.20, Kim SW.21,
Seong MS.22, Kim JK.23, Kim BS.24, Yang HJ.25, Kim
JT.26, Chung EH.27, Jeong SU.28

Shmueli E.1, Goldberg O.1, Mei‐Zahav M.1, Stafler P.1,
Bar‐On O.1, Levine H.1, Steuer G.1, Mussaffi H.1,
Gendler Y.2, Blau H.1, Prais D.1

1. Department of Pediatrics, Chungnam National University Hospital

1. Pediatric Pulmonology Institute, Schneider Children's Medical

2. Department of Pediatrics, Incheon Medical Center ‐ Incheon,

Center of Israel ‐ Petach Tikva, Israel

South Korea

2. The Department of Nursing, Ariel University ‐ Ariel, Israel

3. Department of Pediatrics, Kangbuk Samsung Hospital ‐ Seoul,

‐ Daejeon, South Korea

South Korea
Background: Respiratory syncytial virus (RSV) bronchiolitis is the

4. Department of Pediatrics, Hally University Hospital ‐ Seoul, South

most common lower respiratory tract disorder causing hospitaliza-

Korea

tion in infants. Due to decreased hospitalization rates of premature

5. Department of Pediatrics, Sanggye Baik Hospital ‐ Seoul, South

infants following Palivizumab immune prophylaxis, the proportion of

Korea

infants with chronic diseases who are not eligible for Palivizumab has

6. Department of Pediatrics, Bundang Cha Hospital ‐ Bundang,, South

increased.

Korea

Aim: To characterize RSV bronchiolitis hospitalizations between

7. Department of Pediatrics, Daejin Medical Center ‐ Bundang, South

2014‐2018 among infants with and without chronic conditions, and

Korea

to identify risk factors for severe disease.

8. Department of Pediatrics, Sejong Chungnam University Hospital ‐

Methods: A four consecutive RSV season retrospective analysis of

Sejong, South Korea

patients younger than two years admitted with bronchiolitis. Back-

9. Department of Pediatrics, Dongkuk University Hospital ‐ Ilsan,

ground demographic and clinical data, including vital sign measure-

South Korea

ments, laboratory tests, and pediatric intensive care unit (PICU)

10. Department of Pediatrics, Catholic University Hospital ‐ Daejeon,

admissions during hospitalization, were analyzed.

South Korea
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11. Department of Pediatrics, Eulji University Hospital Daejeon ‐

(52.3%) and 483 cases for females (47.2%). Of the 1,023 individuals,

Daejeon, South Korea

973 (95.1%) were hospitalized and 45 (4.3%) were treated in out-

12. Department of Pediatrics, Kogel Hospital ‐ Daejeon, South Korea

patient clinics. The most frequent symptoms were cough (93.3%),

13. Department of Pediatrics, Dankook University Hospital ‐ Cheo-

fever (86.1%), sputum (78%) and rhinorrhea (51.1%). The most fre-

nan, South Korea

quent physical examination findings were rale (65%), wheezing

14. Department of Pediatrics, Cheonnam National University Hos-

(19.5%), decreased aeration (10.5%) and hypoxia (5.2%). Among the

pital ‐ Kwangjoo, South Korea

radiological findings of pneumonia, peribronchial infiltration was the

15. Department of Pediatrics, Chosun University Hospital, Kwangjoo

most common (44.4%), followed by lobar infiltration (42.8%), inter-

‐ Kwangjoo, South Korea

stitial infiltration (11.1%), and pleural effusion (3.8%). A total of 1023

16. Department of Pediatrics, Jesus Hospital ‐ Jeonju, South Korea

cases were registered for nasopharyngeal aspirate or sputum in

17. Department of Pediatrics, Kwangju Christian Hospital ‐ Kwangju,

patients with CAP, and 711 cases (69.5%) were isolated by culture: S.

South Korea

aureus 131 cases (12.8%), S. pneumoniae 92 cases (9%), and H. influ-

18. Department of Pediatrics, Daegu Catholic University Hospital ‐

enzae 20 cases (2%). PCR of atypical pneumonia revealed 422 cases

Daegu, South Korea

of M. pneumoniae (41.3%), 5 cases of C. pneumoniae (0.5%), and 5

19. Department of Pediatrics, Kyungpook National University ‐

cases (0.5%) of B. pertussis. The respiratory virus multiplex PCR test

Daegu, South Korea

showed positive rates in 65.7%, human rhinovirus 312 (30.5%), RSV

20. Department of pediatrics, Pusan National University Hospital ‐

(A+B) 212 (20.7%), Adenovirus 123 (12%), Influenza (A+B) 53 (7.8%),

Pusan, South Korea

CoV (OC43+NL63+229E) 69 (6.7%), HMPV 81 (7.9%), HBoV 51

21. Department of pediatrics, Pusan ST Mary's Hospital ‐ Pusan,

(5%), PIV (1+2+3+4) 65 (6.4%) and HEV 30 (2.9%).

South Korea

Conclusion: This study will identify the pathogens that cause re-

22. Department of pediatrics, Soonchunhyang University Hospital ‐

spiratory infections, and analyze the current status of antibiotic re-

Gumi, South Korea

sistance to provide scientific evidence for management policies of

23. Department of Pediatrics, Kangwon University Hospital ‐

domestic respiratory infection. Also, in preparation for the new

Chuncheon, South Korea

epidemic, including COVID‐19, monitoring of respiratory infections

24. Department of Pediatrics, Ganneung Asan Hospital ‐ Gangneung,

in children and adolescents, especially community pneumonia, has

South Korea

become more important.

25. Department of Pediatrics, Soonchunhyang University Hospital ‐
Seoul, South Korea
26. Department of Pediatrics, Uijeongb St. Mary's Hospital ‐ Uijeongbu, South Korea
27. Department of Pediatrics, Chungnam National University Hospital ‐ Daejeon, South Korea

C – 2 0 6 R e l a t i o n s h i p be t w e e n A 2 0 6 3 G
M u t a t i o n a n d th e S i g ni f i c a nc e o f C l i n i c a l
an d L a b o r a t o r y T e s t s i n C h i l d r e n wi t h
Mycoplasma Pneumonia

28. Analysis of Bacteriology, Korea Center for Disease and Prevention ‐ Sejong, South Korea

Sung MS.1, Chung EH.2, Lee MH.3, Shim JY.4, Roh E.2
1. Pediatrics, Soonchunyang University ‐ Gumi, South Korea

Background: Respiratory infection in children is a major disease

2.

that ranks high in outpatient and inpatient cases. In particular,

Medicine ‐ Daejeon, South Korea

Pediatrics,

Chungnam

National

University

School

the causes of community‐acquired pneumonia (CAP) vary de-

3. Pediatrics, Incheon Medical Center ‐ Incheon, South Korea

pending on individual susceptibility, the epidemiological char-

4.

acteristics of the community, and season, and it is difficult to

University School of Medicine ‐ Seoul, South Korea

Pediatrics,

Kangbuk

Samsung

Hospital,

of

Sungkyunkwan

obtain samples for microbiological diagnosis. This study analysis
integrated the laboratory surveillance network of pathogens for

Purpose: Mycoplasma pneumonia (M. pneumoniae) has been in-

pediatric CAP by linking the national community‐based hospitals

creasing worldwide, especially in East Asia. Macrolide antibiotics

and clinics and the Centers for Disease Control and Prevention

are known to inhibit protein synthesis by binding to domain II or

(KCDC) to identify the distribution trend and prevalence of

domain V of the M. pneumoniae 23S rRNA. The presence of M.

causative pathogens and to prevent antibiotic resistance of

pneumoniae mutants has been reported to be mainly associated

bacterial pathogens.

with persistent clinical symptoms such as fever, resulting in

Methods: The monitoring network was comprised of the 28 sec-

prolonged hospital stay. Therefore, we investigated the correla-

ondary and tertiary medical institutions based on the national com-

tion between significance of clinical and laboratory tests and the

munity, and the 24‐month prospective study operated a community

presence of the A2063G mutation in Korean children with M.

monitoring network for CAP in children.

pneumoniae.

Results: A total 1023 patients under 18 years old with a diagnosis of

Methods: We analyzed the distribution and pathological patterns of

CAP were studied. Mean age was 4.9+‐3.4 with 535 cases for males

pathogens and evaluated the status of antibiotic resistance of

S106

|

OTHER AND ORIGINAL

pathogens in children with CAP. Twenty‐five hospitals based on the

(2.43%), and Haemophilus influenzae 10 cases (2.02%). The pro-

national community implemented a surveillance network and con-

portion of Mycoplasma pneumoniae in NP pathogens from 2016 to

ducted an 11‐month prospective study. The 98 pediatric patients

2019 (52.12%) was higher than that from 2008 to 2011 (31.03%)

who were admitted due to pneumonia diagnosed on the basis of

and 2012 to 2015 (36.78%), according to the comparison of the

chest X‐ray with respiratory symptoms and positive for M. pneumo-

etiological structure of NP at different periods. Compared with

niae in polymerase chain reaction were included. Sequence analysis

the etiological structure of NP in different regions, the most

of the 23S rRNA gene in M. pneumoniae was performed to identify

common etiology of NP in children from the South and the North

macrolide resistance.

of China was Mycoplasma pneumoniae. Compared with the NP

Results: Mutations in the 23S rRNA gene were detected in 54 of 98

clinical characteristics of different pathogens, chest pain symp-

patients (55.1%). Lactate dehydrogenase (LDH) and C‐reactive pro-

toms were more common in the Mycoplasma pneumoniae group

tein (CRP) levels were significantly higher in the group with mutation

than in the bacterial infection group, while shortness of breath

than in the group without mutation (LDH: 300±79 U/L vs. 469±206

and wheezing symptoms were more common in the bacterial

U/L, CRP: 2.5±1.7 mg/dL vs. 4.9±4.3 mg/dL; P=0.03 vs. P=0.014).

infection group than in the Mycoplasma pneumoniae group. In the

Total febrile days, febrile days before admission and duration of

laboratory examination, WBC count, C‐reactive protein and

macrolide antibiotic therapy were significantly longer in the group

procalcitonin in the peripheral blood of the bacterial infection

with mutation than in the group without mutation (P<0.05).

group were significantly higher than those of the Mycoplasma

Conclusion: Clinical features and laboratory tests of M. pneumoniae

pneumoniae infection group (P<0.05).

were significantly different between groups (with mutation and

Conclusion: Mycoplasma pneumoniae is the main pathogen of

without mutation) in Korean children.

childhood necrotizing pneumonia in China, while Streptococcus
pneumoniae and Staphylococcus aureus are the most common
bacterial pathogens.

C – 2 1 2 A Mu l ti c e nt e r R e t r o s p e c t i v e St u d y
o n t h e E ti o l o g y a n d C l i n i c a l F e a t u r e s of
N e c r o t i z i ng P n e u m o n i a in C h i l d r e n

C – 2 2 0 L o n g ‐T e r m O u t co m e o f C h i l d r e n
w i t h T u b e r c u l o s i s P r e v e nt i v e T r e a t m e n t

Zhou YL.1, Li MY.2, Tong L.3, Zhang YY.4, Chen ZM.5
Medicine ‐ Hangzhou, China

Kaswandani N., Setyanto DB., Jasin MR., Judith A., Darmawan AC., Putri UM., Neldy FA

2. Pulmonology, Zhejiang University ‐ Hangzhou, China

Department of Child Health, Faculty of Medicine, Universitas In-

3. Pulmonary Department, Children's Hospital, Zhejiang University

donesia, Faculty of Medicine, Universitas Indonesia Cipto Man-

School of Medicine ‐ Hangzhou, China

gunkusumo National General Hospital ‐ Jakarta, Indonesia

1. Pulmonology, Children's Hospital, Zhejiang University School of

4. Pulmonology, Children's Hospital, Zhejiang University School of
Medicine ‐ Hangzhou, China

Background: One of the important keys to eradicate tuberculosis

5. Pulmonology, Children's Hospital, Zhejiang University School of

(TB) globally is to detect and treat children in close contact to

Medicine ‐ Hangzhou, China

index case or latent tuberculosis infection (LTBI) by giving tuberculosis preventive treatment (TPT). Due to the absence of

Objective: To investigate the etiology of childhood necrotizing

apparent clinical symptoms, long duration of TPT may not be

pneumonia in China.

complied by the patients.

Methods: A retrospective, observational study was carried out in

Aim: To evaluate the long‐term outcome of children who were given

children with necrotizing pneumonia admitted to 13 hospitals in

tuberculosis preventive treatment in a tertiary referral hospital.

China from January 2008 to December 2019. The collected in-

Method: A retrospective cohort study was performed in the

formation included general conditions, clinical manifestations,

Cipto Mangunkusumo Hospital Jakarta. We evaluated children

laboratory data, etiological results and imaging manifestations.

less than 18 years old who were prescribed a 6‐month isoniazid

Results: A total of 494 children with necrotizing pneumonia were

prophylaxis (6H) between April 2015 and October 2018. We

included. Necrotizing pneumonia showed an increasing year‐by‐

evaluated the long‐term outcome after a 1‐year follow‐up.

year trend. There were 29 cases from 2008 to 2011, 87 cases

Results: A total of 63 subjects were enrolled at initiation of the

from 2012 to 2015, and 378 cases from 2016 to 2019. There

study, of which 3 participants were excluded due to incomplete data.

were 147 cases (29.76%) with unknown pathogen, and 347 cases

The majority of the subjects (55%) receiving TPT were underfives

(70.24%) with identification of the pathogen. The main pathogens

with LTBI or close contact with the infectious index case. Others

were Mycoplasma pneumoniae in 238 cases (48.17%) and bacterial

were children above 5 years old with HIV and other underlying

infection in 147 cases (29.76%). The main bacterial pathogens

chronic diseases. Among the 60 subjects included in the analysis, 34

included Streptococcus pneumoniae 61 cases (12.35%), Staphylo-

subjects completed the regimen and 16 subjects did not complete

coccus aureus 51 cases (10.32%), Pseudomonas aeruginosa 13 cases

TPT. Subjects who did not complete TPT chose to cease medication
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on their own. During observation, 10 out of 60 subjects (16.7%)

phase reactants as predictive markers was dismissed in this study. As

developed active TB disease and received TB standard treatment.

expected, when compared to the moderate group, severe patients

Three out of 10 subjects who developed active TB disease had

spent more time on oxygen therapy (p <0.0001) and had longer

completed TPT.

hospital stay (OR = 11.5, 95% CI, 6.2 ‐ 21.4, p <0.0001), which was

Conclusion: A significant rate (27%) of subjects ceased TPT. A higher

statistically significant.

rate of active TB progression was observed in the TPT‐incomplete

In severe patients, viral pneumonia predominated with 63.2% of

group. The new shorter‐duration TPT regimen may provide better

patients, RSV being the main etiologic agent. With regard to

adherence.

severe bacterial pneumonia, Haemophilus influenzae not type b

Keywords: drug adherence, tuberculosis prophylaxis treat-

was the most prevalent germ, while Streptococcus pneumoniae was

ment, 6H.

the causative agent most associated with complicated pneumonia. The most frequent complications in this group were ventilatory failure (32.5%), followed by pleural effusion (10.5%) and

C – 2 4 1 S e v er e C o m m u n i t y‐A c q u i r e d
P n e u m o n i a in C o st a R i c a n C h i l d r e n

septic shock (6.1%). Only 12.0% of patients had post‐discharge
re‐consultation to a medical center and none of them required to
be readmitted.

1

1

2

García C. , Núñez C. , Yock‐Corrales A. , Soto‐Martínez ME.

3

Conclusions/Outcomes: This is the first study in our country to show

1. Department of Pediatrics, Hospital Nacional de Niños “Dr. Carlos

the prevalence of risk factors, clinical presentation, etiology, man-

Sáenz Herrera, Caja Costarricense Seguro Social ‐ San José,

agement and complications of children with severe CAP. These re-

Costa Rica

sults indicate the importance of RSV in pre‐COVID‐19 CAP, and of

2. Emergency Department, Department of Pediatrics, Hospital Na-

potentially modifiable risk factors including inadequate breastfeed-

cional de Niños “Dr. Carlos Sáenz Herrera, Caja Costarricense Se-

ing. Other risk factors described in LMICs such as undernutrition,

guro Social ‐ San José, Costa Rica

smoking, indoor pollution or poverty were not found in our study.

3. Department of Pediatrics, Division of Respiratory Medicine, Hos-

The most frequent complications were ventilatory failure, pleural

pital Nacional de Niños “Dr. Carlos Sáenz Herrera, Caja Costarri-

effusion and septic shock, but no mortality. The incidence of post‐

cense Seguro Social ‐ San José, Costa Rica

discharge consultation was low, and no patient required to be
readmitted.

Introduction: Community‐acquired pneumonia (CAP) in children is
associated with substantial morbidity and mortality. In recent years,
after the introduction of HiB and pneumococcal vaccines, few studies
have examined the etiology and risk factors in our region. The main
aim of this study consisted in identifying the risk factors, manage-

C – 2 4 3 T h e V a l u e o f t h e D ‐D im e r Is
As s o c i a t e d wi t h t he S e v e r i t y o f M P P a n d
th e Inflammatory Reaction

ment and complications of severe pneumonia, as well as to determine possible predictors of severity, all in order to stratify the risk

Zheng Y., Li MY., Zhou YL., Chen ZM., Zhang YY.

and thus guide clinical decision‐making.

Pulmonology, Children's Hospital, Zhejiang University School of

Methodology: This was an observational, prospective study which

Medicine ‐ Hangzhou, China

included healthy children from 3 months to 14 years old admitted to
our Emergency Department with a clinical diagnosis of CAP. The

Objective: To analyze the clinical manifestations of Mycoplasma

sample was divided into two groups: moderate pneumonia and se-

pneumoniae pneumonia (MPP) with different coagulation states, and

vere pneumonia.

to explore the relationship between the levels of D‐dimer and clinical

Results/Findings: A total of 238 patients were included in the study,

manifestations of MPP.

52.1% were categorized as moderate pneumonia and 47.9% as se-

Methods: This retrospective study was performed on 357 chil-

vere pneumonia. Among the epidemiological characteristics studied,

dren with MPP hospitalized in our hospital between January 1,

male sex (OR 2.2, 95% CI 1.3‐3.8, p=0.0034), age <2 years old (OR

2017 and December 31, 2019. According to the value of the D‐

3.9, 95% CI 2.3‐6.8, p<0.0001), and the absence of adequate

dimer, they were divided into three groups, the normal group (D‐

breastfeeding (OR 8.6, 95% CI 4.0‐19.5, p<0.0001) were documented

dimer <0.55 mg/L), the mildly elevated group (D‐dimer 0.55~5.0

as predisposing factors for severe pneumonia. In the initial clinical

mg/L) and the severely elevated group (D‐dimer >5.0 mg/L).

presentation, the presence of tachypnea (OR 5.44, 95% CI 2.89‐

Clinical information, laboratory data, radiological findings and

10.40, p<0.0001), respiratory distress (OR 3.25, 95% CI 1.53‐7.18,

treatments in the three groups were compared, and the in-

p=0.0007), capillary filling >2 seconds (OR 3.93, 95% CI 1.16‐16.98,

dependent risk factors of MPP with hypercoagulability were

p=0.01) and altered mental status (OR 7.2, 95% CI 1.31‐84.58, p

analyzed.

<0.0001) stood out as predictors of severity. Among the laboratory

Results: One hundred and six patients were identified in the

analyses, the presence of hypercapnia (p = 0.020) was the only value

normal group, 197 patients in the mildly elevated group, and 54

that was shown to be associated with severity, while the use of acute

patients in the severely elevated group. There was a statistical
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difference in median age among the three groups (P=0.000). We

Conclusions: Children were susceptible to COVID‐19 like adults,

found that the severity of clinical manifestations, incidence of

while the clinical presentations and outcomes were more favorable

extra‐pulmonary complications, radiographic features and cer-

in children.

tain laboratory data, including the percentage of peripheral
neutrophils, CRP, LDH, percentage of CD8+ T lymphocytes, IL‐6,
IL‐10 and IFN‐γ, trended higher with increasing D‐dimer, while

NONINFECTIOUS RESPIRATORY DISORDERS

the percentage of lymphocytes and PAB trended lower with increasing D‐dimer (P=0.000). Ordinal multiple logistic regression
analysis showed that the length of fever (days), CRP and LDH
were independent risk factors of MPP with hypercoagulability.
Conclusions: The higher the D‐dimer, the more severe the MPP, and

D – 1 5 T r a n sc r i p t o m e A n a l y si s a n d P o s si b l e
Me c h a n is m o f H u m idi fi e r Di s in fe c t a n t‐
As s o ci a t e d Lu n g I n j u r y

the higher the inflammatory reaction. The length of fever (days), CRP
and LDH were independent risk factors of Mycoplasma pneumoniae

Lee E.1, Kim JH.2, Kang MJ.3, Lee SY.4, Hong SJ.4

pneumonia with hypercoagulability.

1. Pediatrics, Chonnam National University Hospital, Chonnam
National University Medical School ‐ Gwangju, South Korea
2. Department of Medicine, University of Ulsan Collage of Medicine ‐

C – 2 4 5 R e sp i r a t o r y F or m s o f C o r o n a v i r u s
Disease 2019 in Children

Seoul, South Korea
3. Asan Medical Center, Asan Institute for Life Sciences, Environmental Health Center ‐ Seoul, South Korea

Khalsi F., Ben Aba N., Trabelsi IT., Be n Romdhane M.,
Brini I., Belhadj I., Boussetta K.

4. Department of Pediatrics, Childhood Asthma Atopy Center, En-

Pediatrics Department B, Children Hospital of Tunis ‐ Tunis, Tunisia

Korea

Background: Since December 2019, COVID‐19 has occurred un-

Background: Humidifier disinfectant‐associated lung injury (HDLI) is

expectedly and emerged as a health problem worldwide. Despite the

characterized by rapid progression of respiratory failure with pulmonary

rapidly increasing number of cases in subsequent weeks, the clinical

fibrosis and high mortality (44‐58%, with death of more than 120 pa-

characteristics of pediatric cases are rarely described. Early reports

tients from July 2013 to August 2017) following inhalational exposure to

suggest that most children infected with severe acute respiratory

toxic polyhexamethylene guanidine (PHMG)‐containing humidifier disin-

syndrome coronavirus 2 (“SARS‐CoV‐2”) have mild symptoms.

fectant (HD). However, the mechanism underlying HDLI is unknown.

Objective: To describe the clinical profiles for respiratory forms in

Methods: The present study evaluated global gene expression changes in

hospitalized children and adolescents with coronavirus disease 2019

lung tissues from patients with PHMG‐induced HDLI, and compared the

(COVID‐19).

gene expression changes in PHMG‐induced rat lung tissues.

Study design: Children 1 month to 18 years of age with COVID‐

Results: Several fibrosis‐associated overlapping genes (such as MMP2,

19 from a single tertiary care children's hospital hospitalized

COL1A2, and FN1) shared between humans with HDLI and rats exposed

between March 1st and December 31st, 2020 were included. The

to PHMG were identified. Further interactome network analysis pre-

demographic data, epidemiological history, underlying diseases,

dicted different MMP2‐mediated pathways between children and adults

vironmental Health Center, Asan Medical Center ‐ Seoul, South

clinical manifestations, laboratory and radiological data, treat-

with HDLI. The TGFβ/SMAD signaling pathway was central in adults,

ments and outcomes were analyzed.

whereas other pathways, including integrin signaling, were associated

Results: In total, 32 children had respiratory involvement among 98

with HDLI in children. In addition, Rap1 and CCKR signaling pathways

patients who tested positive for COVID‐19 (33%); 27 (84.3%) were

were significantly enriched in HDLI compared with idiopathic pulmonary

admitted to the general pediatric medical unit and 5 patients (15.7%)

fibrosis, with their recapitulation in the lung tissues of rats exposed

to the pediatric intensive care unit (PICU). Obesity and asthma were

to PHMG.

highly prevalent but not significantly associated with PICU admis-

Conclusions: Our results suggest that different MMP2‐mediated

sion. The boy to girl ratio was 2:1. The median age was 5 years. The

mechanisms between children and adults may be associated with

most common symptoms at onset of illness were fever (17 [53%])

PHMG‐induced HDLI development, and Rap1 and CCKR pathways

and dry cough (10 [32%]). Chest images showed essential normal in

also appear to be crucially involved.

10 cases (31.2%), unilateral involvement of lungs in 5 cases (15.6%),

Acknowledgements: This study was funded by the Korea Minis-

and bilateral involvement in 4 cases (12.5%). Clinical diagnoses in-

try of Environment (MOE) as the Environmental Health Action

cluded upper respiratory tract infection (n=6), mild pneumonia

Program (2016001360006), and was supported by the Environ-

(n=21), and critical cases (n=5). Three critical cases (9%) were given

mental Health Center for Hazardous Chemical Exposure (2017,

invasive mechanical ventilation, corticosteroids and immunoglobulin.

2018) and the National Institute of Environment Research

Two critical cases with asthma exacerbation were given high flow

(2019), funded by the Ministry of Environment (MOE) of the

cannula. The outcome was favorable in all cases.

Republic of Korea.
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4. China Medical University Children's Hospital, Department of
Nursing 8B ‐ Taichung, Taiwan
Background: The recurrence of primary spontaneous pneumothorax
(PSP) is high in adolescents. This study attempts to investigate the

Park MJ.1, Rhee ES.1, Hong SJ.1, Kim HB.2

recurrent rate and the risk factors of PSP in adolescence.

1. Pediatrics, University of Ulsan College of Medicine ‐ Seoul, South

Subjects and Methods: This retrospective chart review included

Korea

adolescents (12‐18 years) who presented with PSP and were man-

2. Pediatrics, Inje University Sanggye Paik Hospital ‐ Seoul, South

aged at the China Medical University Children's Hospital, from

Korea

September 1, 2014, to June 30, 2019.
Results: A total of 103 patients (male to female=91:12) with PSP

Pulmonary alveolar proteinosis (PAP) is a rare interstitial lung disease,

were included, and these patients were divided as nonrecurrence

characterized by accumulation of pulmonary surfactant in the alveolar

group and recurrence group. There were 61 patients (male to

space causing gas exchange impairment. Whole lung lavage is still the

female=53:8, males:86.9%) in the nonrecurrence group, and re-

first‐line treatment of choice in patients with moderate to severe disease.

maining 42 patients (male to female=38:4, males:90.4%) in the

Nowadays, PAP is suggested as an autoimmune disease producing anti‐

recurrence group. The pneumothorax recurrence rates were as

granulocyte‐macrophage colony‐stimulating factor (GM‐CSF) antibodies,

follows: seven times pneumothorax in one patient, 5 times in one

therefore subcutaneous injection or inhalation of GM‐CSF plays a role in

patient, 4 times in 3 patients, 3 times in 13 patients, and twice in

the treatment of idiopathic PAP. To the best of our knowledge, there has

24 patients. The recurrence rate of pneumothorax in our study

been no Korean report on PAP which has been treated and improved

was 40.8%, and the recurrence rate in males was higher than

with inhalation of GM‐CSF in children. In this study, we present a 16‐

females (41.8% vs. 33.3%)

year‐old girl with PAP who visited our clinic for chronic dry cough,

In the nonrecurrence group, 36 (59%) patients underwent O2

dyspnea on exertion, and decreased lung function. Chest computed to-

supply or pigtail drainage, and 25 underwent video‐assisted

mography (CT) demonstrated diffuse ground glass opacity with smooth

thoracic surgery (VATS)). In the recurrence group, 32(76.2%)

thickening of intra‐ and interlobar septal lines in both lungs. To make a

patients underwent O2 supply or pigtail drainage, and 10 un-

definite diagnosis, she underwent video‐assisted thoracoscopic lung

derwent VATS. The recurrent rate: O2: 45.8%, pigtail: 47.7%, and

biopsy and the histopathological examination revealed abundant accu-

VATS: 28.6%. The recurrent rate in no VATS vs. VATS was 47.1%

mulation of proteinaceous materials in alveolar spaces and macrophages.

vs. 28.6%. A total of 27 patients had an ipsilateral recurrence

She was diagnosed as PAP and planned to undergo whole lung lavage.

while 15 had an opposite side recurrence. The recurrence in-

Since her parent refused to receive invasive therapeutic procedure, in-

terval of first time and second time ranged from 3 days to 1062

halation of GM‐CSF (125 μg twice daily on days 1‐8, none on days 9‐14,

days (187.71± 228.35, median 121), with less than 30 days in 12

then 125 μg twice daily on days 1‐4, none on days 5‐14 for six four‐week

patients (28.5%) and less than one year in 35 patients (83.3%).

cycles) was chosen as alternative therapy. Serum anti‐GM‐CSF antibody

There were no significant differences in age, height, weight, body

titer was >2,560 ng/mL (reference range: 0.63‐40 ng/mL). After the 3rd

mass index (BMI) and apex‐cupola distance between the non-

cycle of GM‐CSF inhalation therapy, the abnormal shadow in chest CT

recurrence group and the recurrence group.

has been decreasing and the symptoms and pulmonary function have

Conclusions: The recurrent rate of PSP in our study was 40.8%

been improving. Therefore, GM‐CSF therapy, especially the inhalation

(20‐60% in the literature), and was higher in males (male to fe-

form of GM‐CSF, can be an effective treatment option for PAP in

male: 41.8% vs. 33.3%). VATS after the first episode of PSP sig-

children.

nificantly reduced the recurrence rate. The risk factor of
recurrence of PSP in adolescence may be male gender, the latter
still requiring further studies.

D – 2 2 R i s k F a c t or s f o r R e c u r r e n c e of
P r i m a r y S p o n t a n eo u s P ne u m o t h o r a x i n
Adolescents

Keywords: Primary spontaneous pneumothorax; recurrence; risk
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2. Department of Neonatology, Tokyo Women's Medical University

though no ventilator setting alteration was required, the mini

Medical Center East ‐ Tokyo, Japan

examination improved the awareness and the management of the
disease. It seems that the mini examination played a good

Congenital central hypoventilation syndrome (CCHS) is a rare neu-

screening role, even though no serious airway lesion was de-

rological disorder characterized by inadequate breathing during

tected. Information sharing with specialized hospitals and family

sleep. There are approximately 150 genetically diagnosed cases of

doctors are necessary as well.

CCHS in Japan. CCHS cases require comprehensive respiratory
physiological evaluation and appropriate ventilation management.
The Tokyo Women's Medical University Medical Center East is a
hospital specializing in respiratory diseases, and has provided the
CCHS respiratory examination, which evaluates airway, ventilation
and respiratory center status since 2013. Thirty‐seven patients have

D – 6 8 O b s t r u c t i v e Sl e e p A p ne a i n C h i l d r en
w i t h D o w n S y n d r om e: Th e F u n c t i o n a l
Ef fects o f Non ‐I n v a s i v e V e n t i l a t i o n a n d
S u rg i c al I n te r v e n ti o n

been introduced to date to take the CCHS respiratory examination.
The Onomichi General Hospital is located in Onomichi, Hiroshima. It

Cox D.1, MacDonagh L.2, Farrell L.1

takes approximately 5 hours to travel to Tokyo from Onomichi. For

1. Respiratory Department, Our Lady's Children's Hospital Crumlin &

the sake of patients’ convenience, a mini CCHS respiratory ex-

University College Dublin ‐ Dublin, Ireland

amination (mini examination) has been conducted in Onomichi

2. School of Medicine, University College Dublin ‐ Dublin, Ireland

since 2017.
Objective: To clarify the clinical utility of the mini examination,

A retrospective analysis of a cohort study was completed in order to

conducted in a local hospital.

determine the efficacy of non‐invasive ventilation (NIV) and surgical

Methods: Six mini examinations were performed on four patients

intervention in obstructive sleep apnea (OSA), within a cohort of

between August 2017 and October 2019. Case 1 is a 31‐year‐old

children with Down syndrome across a number of functional para-

man, and an annual mini examination was conducted for three times.

meters; comparisons were also drawn between the trisomy 21 (T21)

Case 2, Case 3, and Case 4 are girls aged 4 years, 6 years, and 4

and a non‐T21 patient groups.

years, respectively. All of the latter patients were examined once. In

Patients were selected from a database created by downloadable

the mini examination, airway lesions were examined with a

data from home continuous positive airway pressure (CPAP) ma-

bronchoscope and SpO2, etCO2, and tcCO2 were investigated in

chines. All patients with an established OSA diagnosis and greater

both awake and sleep states.

than one year of available data were selected for this study (n=106).

Result: For case 1, no alteration in the respiratory setting was made

Patients were divided into T21 (n=44) and non‐T21 (n=62) patient

due to a good evaluation result. No exacerbation of pulmonary hy-

groups based on their clinical records. The functional parameters of

pertension has been observed since the examination was started.

pressure, percent days used, average use per night, as well as system

Case 2 had the full CCHS respiratory examination in Tokyo at the

leak and percent time spent with excess leak were assessed as were

age of one. A decline in SpO2 during sleep was detected, and the

the clinical outcomes of apnea/hypopnea index (AHI) and apnea

ventilator setting was modified. The full CCHS respiratory ex-

length. The aforementioned parameters were also assessed within

amination had never been conducted for cases 3 and 4. For case 3,

the T21 cohort between those with and those without a previous

the ventilator setting was adjusted after etCO2 evaluation. Case 4

ENT or cardiac surgical history. Monthly data were collected at three

had Hirschsprung disease and neuroblastoma. The etCO2 evaluation

timepoints within the first year of use in order to ascertain the initial

led to an adjustment of the respiratory setting. No airway lesion was

use and function, and to determine change in use and function

detected through the mini examination in all cases.

over time.

Discussion: CCHS respiratory examination at a specialized hospital is

Analysis revealed significantly greater percent days of CPAP usage in the

quite beneficial to patients, evaluating the respiratory tract, venti-

T21 cohort relative to the non‐T21 cohort (78.95±2.26% vs.

lation, and respiratory center. However, visiting such a specialized

72.11±2.14%, p=0.0317). Greater system leak (41.00±1.61L/min vs.

hospital could be a burden on patients, especially those who are

36.52±1.18L/min, p=0.0221) and percent time at excess leak

living in countryside areas and those with severe complications. Al-

(21.02±2.10% vs. 16.14±1.29%, p=0.0376) were also observed in the T21

though the mini examination at our hospital is unable to evaluate the

group relative to control in the first year of NIV use. These results were

respiratory center, there is almost no burden of travelling on

mirrored at individual timepoints and within age subdivisions. Within the

patients.

T21 cohort, those with a history of ENT surgery prior to initiation of NIV

The ventilator setting modification based on the result of venti-

showed significantly decreased length of apneic events while showing

lation evaluation was made in three out of four cases, and those

increased system leak and percent time at excess leak. Conversely, those

three cases were all young children. Frequent adjustments of

with a history of cardiac surgery within the first year of life showed

ventilator settings are required in young children, and they were

significantly decreased system leak.

able to have opportunities to have their ventilator settings

In conclusion, downloadable data from at home NIV machines is

modified without going to specialized hospitals. In case 1, even

an invaluable resource to monitor adherence, usage and leakage
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in relation to clinical outcome measures of AHI and apneic length

suggesting tracheomalacia prior to bronchoscopy. However, 17 of 21

over time. Contrary to popular belief, the T21 cohort showed a

cases (81%) were undiagnosed in their local hospitals. Only 1 case

high rate of treatment adherence with greater than 80% using

out of the 9 cases without tracheomalacia had cyanotic spells during

NIV for greater than 50% of nights within the first year. How-

crying. We modified respiratory care in 15 of 21 cases (71%). Five

ever, the clinical effect of usage adherence was undermined by

cases were put on the ventilator for 24 hours a day, 4 cases had their

leakage.

PEEP level increased, 6 cases had their tracheostomy tube changed,

On reflection, the prevalence of OSA in children with Down

and 9 cases began using a speaking valve. Eighteen of 21 cases with

syndrome is estimated between 30% and 60%. Previously it was

tracheomalacia had a developmental assessment and 12 of 18 cases

thought that poor compliance played a more significant role in

(67%) had mental retardation. Eleven of 12 cases (92%) with mental

NIV therapeutic outcome but here we show that leakage may be

retardation represented cyanotic spells during crying. The rate of

a mitigating factor in NIV efficacy. As we move toward an age of

mental retardation of cases with tracheomalacia was significantly

personalized medicine and care, perhaps it is time to move to-

higher than that of cases without tracheomalacia (67% and 13%,

wards personalized NIV fitting along with the rise of 3D printing

respectively, p = 0.03).

and more exquisite polymer design in a bid to reduce leakage and

Discussion: There was a high incidence of tracheomalacia in CCHS

enhance comfort.

and many of the complicated cases necessitated modification of respiratory care. There were many undiagnosed cases even in those
cases that represented symptoms suggesting tracheomalacia. This is

D – 8 5 T r a ch e o m a l a ci a i n C o n g e n i t a l
C e n t r a l H y p ov e n t i l a t i o n S y nd r o m e

because breath‐holding spell which has a similar symptom to tracheomalacia is known as one of the complications in CCHS, and
diagnosis of tracheomalacia requires expertise. Breath‐holding spell

Yamada Y., Hasegawa H., Wasa M., Kitamura R., Mizogami M., Shinohara T., Wakano Y., Hirabayashi M.,
Ikeda K., Okuno A.

is considered not to affect neurological prognosis; conversely, this
study demonstrated that tracheomalacia could have a relation with
mental retardation. In particular, tracheomalacia with cyanotic spells

Department of Neonatology, Tokyo Women's Medical University

during crying had a strong influence on mental retardation in CCHS.

Medical Center East ‐ Tokyo, Japan

Conclusion: Tracheomalacia is an important complication in
CCHS. We should diagnose tracheomalacia aggressively with

Purpose: To clarify the facts of tracheomalacia in congenital central

bronchoscopy especially in cases with cyanotic spells during

hypoventilation syndrome (CCHS).

crying.

Introduction: CCHS represents hypoventilation mainly during sleep and
necessitates mechanical ventilation due to a congenital disorder of the
respiratory center. Inappropriate respiratory care causes poor prognosis;
therefore, it is necessary to evaluate airway lesions which affect respiratory care. Complication of upper airway lesions such as airway ob-

D – 1 2 7 R i s k F a c t o r s fo r R e c ur r e n t
Pu l m o n a r y E x a c e r b a t i o n s i n I d i o p a t h i c
Pu l mo n a ry He mo si de r o si s

struction in CCHS is discussed in some studies; on the other hand, there

bronchoscopy was performed at our institution. All cases were re-

Gharibzadeh Hizal M.1, Eryilmaz Polat S.1, Ramasli
Gursoy T.2, Ademhan D.1, Ozesen B.1, Karakaya J.3,
Emiralioglu N.1, Pekcan S.4, Aslan AT.2, Yalcın E.1,
Dogru Ersoz D.1, Ozcelik U.1, Kiper N.1

ferred from local hospitals for a comprehensive evaluation of the

1. Pediatric Pulmonology, Hacettepe University ‐ Ankara, Turkey

are few reports regarding lower airway lesions. We investigated the facts
of tracheomalacia from lower airway lesions in CCHS.
Methods: We retrospectively reviewed 30 CCHS cases in which

respiratory status of CCHS including bronchoscopy. The median age

2. Pediatric Pulmonology, Gazi University Medicine Faculty ‐ Ankara,

in months at examination was 13 (range, 1‐75). With regard to the

Turkey

type of gene mutations, there were 2 cases of 25 polyalanine repeat

3. Biostatistics, Hacettepe University ‐ Ankara, Turkey

expansion mutation (PARM), 17 cases of 26‐27 PARM, 9 cases of 30‐

4. Pediatric Pulmonology, Meram Medicine Faculty, Necmettin Er-

33 PARM, and 2 cases of Non PARM. Twenty‐one cases were ven-

bakan University ‐ Konya, Turkey

tilated via tracheostomy. The diagnosis of tracheomalacia was made
by bronchoscopy. We performed bronchoscopy with a thin flexible

Introduction: Idiopathic pulmonary hemosiderosis (IPH) is one of

fiber scope (outer diameter of 2.4 mm) and under sedation leaving

the uncommon reasons for recurrent diffuse alveolar hemor-

spontaneous breathing. This study was approved by the institutional

rhage. Some patients fully recover, while others develop re-

review board in our university.

current attacks and patients with recurrent exacerbations at the

Results: Complication of tracheomalacia was observed in 21 of 30

time of diagnosis. The purpose of this study is to investigate

cases (70%). The median age in months was 18. Eighteen of 21 cases

clinical characteristics, prognosis, and long‐term follow‐up of IPH

(85%) were ventilated via tracheostomy. Fourteen of 21 cases (66%)

patients and investigate factors contributing to the recurrence of

represented cyanotic spells during crying which is a symptom

pulmonary exacerbations.
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Methods: We performed a multi‐center, retrospective study in three

3. Pulmonology, Centro Hospitalar Universitário do Porto ‐ Porto,

tertiary care hospitals between 1979‐2019. Secondary causes of pul-

Portugal

monary hemosiderosis were excluded.

4. Pediatrics, Centro Hospitalar Vila Nova de Gaia‐Espinho ‐ Vila

Results: A total of 54 children diagnosed with IPH were included

Nova de Gaia, Portugal

in the study. The mean age of onset of symptoms was 62.72 ±

5. Pediatric Intensive Care Unit, Centro Hospitalar Universitário do

45.8 months. The mean age at diagnosis was 80.2 months (4

Porto ‐ Porto, Portugal

months to 16.1 years old). The average time from onset to di-

6. Pediatric Nephrology, Centro Hospitalar Universitário do Porto ‐

agnosis was 18 months (0.25 months‐12 years old). The mean

Porto, Portugal

follow‐up period was 56.7 months (0.75 months to 27 years).

7. Pediatric Pulmonology, Centro Hospitalar Universitário do Porto ‐

The main initial manifestations of the patients at diagnosis were: cough

Porto, Portugal

41 (n=75.9%), dyspnea 29 (53.7%), hemoptysis 29 (53.7%), fever 11
(20.4%), and febrile pneumonia 18 (33.3%). The classical triad of anemia,

Introduction: Pulmonary Alveolar Proteinosis (PAP), first described in

hemoptysis and pulmonary infiltration in imaging was found in 24

1958, is a rare lung disorder, especially in the pediatric population,

(47.1%) cases with IPH.

characterized by abnormal surfactant accumulation in the alveolar space.

Among the 54 patients, one patient was diagnosed with celiac disease at

There are various etiologies for the disease that include congenital forms,

the time of initial evaluation. One patient had arthralgia at the time of

which usually manifest early in the neonatal period; with secondary

diagnosis and was diagnosed with FMF three years later. One patient

causes such as infections, malignancies and dust exposure; and primary

developed arthralgia three years later and was diagnosed with juvenile

forms, referring to autoimmune and hereditary forms.

idiopathic arthritis. One patient developed end‐stage kidney failure due

The autoimmune type is the most common form in adults and is caused

to nephrotic syndrome 20 years later from initial diagnosis while she is in

by antibodies against a crucial factor in surfactant recycling, the

remission for IPH.

Granulocyte‐Macrophage Colony Stimulating Factor (GM‐CSF). Clinical

According to the presence of a recurrent attack after initiation of the first

course is variable, from spontaneous remission to fatal respiratory failure.

treatment, patients were dichotomized into recurrence‐positive and

The gold‐standard treatment is Whole Lung Lavage (WLL). New thera-

recurrence‐negative groups. The recurrence‐positive group more fre-

pies for refractory disease are arising such as plasmapheresis, rituximab

quently presented with oxygen saturation < 93 than the recurrence‐

and inhaled GM‐CSF. We report the case of a 15‐year‐old boy diagnosed

negative group. The possibility of recurrent attacks was significantly

with refractory autoimmune PAP.

higher in patients who received a blood transfusion before or at the time

Case‐report: A 15‐year‐old Angolan male, without known history

of diagnosis (p= 0.002). No significant differences were found in terms of

of infections or ambiental exposure, with a Body Mass Index of

age of presentation, the existence of malnutrition and environmental

15 kg/m2 (below the 3rd percentile) was admitted in January

tobacco smoke exposure. There were no significant differences in the

2020 due to acute respiratory failure, with continuous need of

frequency of systemic or respiratory symptoms, physical examination

High Flow Oxygen (FiO2 0.6‐0.75). On October 2019, he started

signs, and chest imaging findings at the time of admission.

with asthenia, cough, progressive dyspnea including for minimal

Conclusions: In summary, our study attempted to find a predictive

effort and at rest. A chest radiography and CT scan were per-

factor in patients with recurrent pulmonary exacerbation. We eval-

formed with the latter revealing extensive diffuse pulmonary

uated a large pediatric cohort who were under follow‐up for a long

abnormalities with reticular and ground glass patterns (“crazy‐

time. The presence of hypoxia at initial presentation time and trans-

paving pattern”). A bronchoalveolar lavage showed amorphous

fusion history were significantly associated with recurrent attacks. This

PAS‐positive material confirming the diagnosis of PAP. Con-

information could be useful for clinicians to decide treatment strategies.

genital forms and secondary causes were excluded, and strongly

Further work is warranted to examine this relationship and how the

positive antibodies for GM‐CSF were present. Since the diag-

latter influences clinical consequence.

nosis, six WLL were performed, the first in Extracorporeal
Membrane Oxygenation (ECMO) without significant clinical improvement, but without the need of High Flux Oxygen for one

D – 1 8 0 A C a se o f Re f r a c t o r y A u t oi m m u n e
P u l m o n a r y A l v e o l a r P r o t e i n os i s: D i s c u ss i n g
N e w St r a te g i e s

month. In order to improve the clinical course of the disease, a
new strategy was equated: an off‐label course of ten sessions of
plasmapheresis followed by two doses of rituximab. Clinical improvement was seen with less dyspnea and need for oxygen. CT‐

Costa V.1, Oliveira IA.1, Machado H.2, Guedes F.3,
Carvalho I.4, Sarmento A.5, Faria S.6, Morais L.7, Ramos A.7

scan showed spared areas of disease. Currently, he only requires

1. Pediatrics, Centro Hospitalar Universitário do Porto ‐ Porto,

rare in pediatric age. WLL remains an important basis of treatment

Portugal

but when we are presented with a refractory disease, what should be

2. Anesthesiology, Centro Hospitalar Universitário do Porto ‐ Porto,

our approach? In our clinical case and in accordance with the lit-

Portugal

erature, it was decided to perform plasmapheresis and rituximab

High Flow Oxygen (FiO2 0.24) during sleep periods.
Discussion: It is important to reinforce that the autoimmune form is
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after bilateral WLL, with clinical improvement but still dependent on

S113

Results: Of the total 277 patients, 82 developed PC, of which 57

oxygen. Although inhaled factor has been showing encouraging re-

(69.5%) were infectious, 37 (45.1%) were non‐infectious and 12

sults, it is not yet available in our country. Are there any other

(14.6%) had both. Non‐myeloablative conditioning (41.5 % vs.

strategies available?

28.0 %, p = 0.048) and Hb‐adjusted DLCO (DLCOadj) were significantly lower in the PC group (77.8 ± 13.7 vs. 73.9 ± 14.4, p =
0.033). In multivariate analysis, myeloablative conditioning and

D – 2 0 5 C o n d i ti o n i n g R e g i m e n a n d
P r et r a n s p l an t L u n g F u n ct i o n a s P r e d i c to r s
o f P ul m o n a r y C o m p l i c at i o n a f t e r A l l o‐H S C T
i n C h i l d r en

high doses of Busulfan were associated with a significant increase in overall PC and NIPC risk, respectively (hazard ratio
[HR] = 1.74 and 1.19; p = 0.025 and 0.006). The Kaplan‐Meier
curve showed that pretransplant DLCOadj and VA were predictive parameters of PC (p = 0.032, p = 0.043).

Lee HJ., Kim KH., Kim SK., Kim HS., Chun YH., Lee JW.,
Yoon JS., Chung NG., Kim HH., Cho B., Kim JT.

Conclusions: Myeloablative conditioning and pretransplant impair-

Pediatrics, Seoul St. Mary's Hospital ‐ Seoul, South Korea

HSCT in children.

ment of diffusing capacity are significant predictors of PC after allo‐

Background: Pulmonary complications (PC) after hematopoietic
stem cell transplantation (HSCT) can lead to significant morbidity
and mortality. This study aimed to evaluate the pretransplant
predictors of PC outcomes in pediatric allogeneic HSCT in

D – 2 1 8 H y p e r s e n s i t i v i t y P n e u m o n i t i s in
Ch i l d r e n : I s T h e r e a C or r e l a t i on b e t w e e n
Cl i n i c a l a n d Ra d i o l o g i c a l S t a ge s

children.
Methods: In this retrospective study, a total of 277 children were

Ozsezen B.

followed with regard to their pulmonary outcome for 1 year after

Pediatric Pulmonology, Hacettepe University Faculty of Medicine

allo‐HSCT. We analyzed predictors of PC, including infectious and

Ankara, Turkey

non‐infectious forms. Non‐infectious PC included bronchiolitis obliterans, cryptogenic organizing pneumonia, idiopathic pneumonia

Introduction: Hypersensitivity pneumonitis (HP) is a diffuse lung

syndrome, and diffuse alveolar hemorrhage. An analysis of the pa-

disease caused by inhalation of organic and inorganic particles.

tients' transplantation variables and pretransplant lung function

The aim of our study is to define the clinical, radiological

parameters was also performed.

characteristics and prognosis of childhood HP. The second aim of
our study is to examine whether clinical, radiological and pathological correlation exits in terms of HP stages in children
with HP.
Methods: Patients with HP and followed up in two tertiary care
hospitals between 2000‐2020 were included in the study.
Demographic data, clinical features, pulmonary function tests,
histopathological findings, treatment modalities, and prognosis
of the patients were obtained from electronic health records.
Computed tomography (CT) scans of the chest of patients
were evaluated by a single pediatric radiologist who was blinded
to the patients’ medical history. The inter‐rater agreement between clinical and radiological results in determining the subacute and chronic stages of HP were investigated using the
Kappa test.
Results: Among 164 patients with interstitial lung disease 14 patients
(8.5%) with HP were enrolled. The median age at diagnosis was 11.0
years (IQR: 6.7‐16.5). The most common symptoms at admission were
exertion dyspnea (85.7%), dry cough (64.3%) and wet cough (50%).
The clinical staging of the patients revealed that only one patient
(7.1%) had acute HP, whereas five patients (35.7%) had subacute HP
and eight patients (57.1%) had chronic HP. According to initial spirometry results among 10 patients, three (30%) had normal spirometry
values, whereas six (60%) had a restrictive pattern, and one patient

Figure 1. K‐M curves for pulmonary complication according to (A)

had (10%) an obstructive pattern. The latest spirometry results of 7

Busulfan dose and (B) pretransplant DLCOadj

patients showed that one of the patients (14.3%) had a normal
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spirometry, five of the patients (71.4%) had a restrictive pattern, and

8. Pediatrics, Daegu Catholic University Medical Center Pediatrics ‐

one patient (14.3%) had an obstructive pattern. Lung biopsy was

Daegu, South Korea

performed in 7 patients (50%). Lung pathology revealed that none of

9. Pediatrics, Chonnam National University Hospital, Chonnam Na-

the patients had neutrophilic inflammation in bronchioles and alveo-

tional University Medical School ‐ Gwangju, South Korea

lus, one patient (14.3%) had diffuse alveolar damage, two patients

10. Pediatrics, College of Medicine, Inha University ‐ Incheon, South

(28.6%) had transient nonspecific interstitial pneumonia pattern, two

Korea

patients (28.6%) had cellular chronic bronchiolitis, 2 patients (28.6%)

11. Pediatrics, College of Medicine, Pusan National University ‐ Bu-

had noncaseating granuloma, five patients (71.4%) had lymphocyte

san, South Korea

dominant interstitial pneumonia, and four patients (57.1%) had fi-

12. Pediatrics, Ajou University School of Medicine ‐ Suwon, South

brosis. The thorax CT of HP patients showed that the lesions were

Korea

distributed diffusely in 8 patients (57.1%), whereas in two patients

13. Pediatrics, Pusan National University Yangsan Hospital, Pusan

(14.3%) the lesions were distributed diffusely but also had a peripheral

National University School of Medicine ‐ Yangsan, South Korea

predilection, and in two patients (14.3%) the lesions were distributed

14.

diffusely but had an upper lobe predilection. The lesions were limited

Medicine ‐ Chuncheon, South Korea

to lower lobes in only two patients (14.3%). The most prominent

15. Pediatrics, Chungnam National University School of Medicine ‐

findings in chest CT of the patients were hilar, or hilar and subcarinal

Daejeon, South Korea

lymphadenopathy (85.7%), centrilobular nodules (71.4%), patchy or

16. Pediatrics, Korean Academy of Pediatric Allergy and Respiratory

diffuse ground glass opacities (57.1%), and cysts (50%). The inter

Disease (KAPARD) Study Group on Pneumonia & Respiratory Dis-

agreement between clinical and radiological severity of the patients

ease ‐ Seoul, South Korea

Pediatrics,

Gangwon

National

University

School

of

was 69%. Allergen avoidance, elimination was the first line of treatment in all cases. The most common medical therapy was oral pre-

Introduction: Primary ciliary dyskinesia (PCD) is an autosomal recessive

dnisolone treatment (85.7%) followed by inhaled corticosteroid

congenital disease caused by dysfunctional cilia.

treatment (57.1%).

Methods: From 2000 to 2018, we retrospectively reviewed the

Conclusion: HP is a progressive disease that, if underdiagnosed and not

medical records of patients diagnosed or suspected with PCD in

properly managed, can progress to the chronic stage. The high inter‐

Korean secondary and tertiary care hospitals.

agreement percentage between clinical and radiological results shows

Results: A total of 34 patients were diagnosed or suspected with PCD in

that the two entities combined together are good diagnostic modalities.

14 medical institutions; the male to female ratio was 1:1.2. Among them,

Early and accurate diagnosis is essential to prompt initiation of antigenic

21 patients were confirmed by electron microscopy (EM) or gene study,

avoidance as well as other therapies.

and the median age at diagnosis was 8.7 years (1 month – 16.2 years).
According to the clinical findings, all of the patients were born full‐term
infants. There were 14 cases of respiratory distress and 7 cases of

D – 227 The Phenotype and Genotype
R e l at i o n sh i p o f P r i m a r y C i l i a r y D y sk i n es i a
i n Ko r e a n P a t i e n t s : S te p 1 P h e n o t y p e St u d y

Kartagener syndrome. The EM results of nasal/bronchial mucosal biopsy
were normal in 2 cases, unclear in 2 cases, and PCD in 17 cases. According to the EM results, there were 9 patients with dynein arms defect,
one patient with radial spokes defect with eccentric central core, one

1

2

3

4

5

Lee MH. , Suh DI. , Cho JB. , Ahn YM , Shim JY. , Seo
JH.6, Yu JH.7, Chung HL.8, Lee E.9, Kim JH.10, Kim
HY.11, Lee SY.12, Jeong KU.12, Kim HY.13, Kim JK.14,
Chung EH.15, Pred SG.16

with microtubular transposition type (MT), one with dynein arms defect

1. Pediatrics, Incheon Medical Center ‐ Incheon, South Korea

tations were found in 7 PCD patients; 2 with DNAAF1 gene mutation, 2

2. Pediatrics, Seoul National University College of Medicine ‐ Seoul,

with DNAH5 gene mutation, 1 with DNAH11 gene mutation, 1 with

South Korea

CCDC40 gene mutation, and 1 with CCDC39 gene mutation. Three

3. Pediatrics, Department of Critical Care Medicine, Samsung Medical

cases were diagnosed by genetic testing without mucosal biopsy.

Center, Sungkyunkwan University School of Medicine ‐ Seoul, South

Bronchiectasis was noted in 23 of 28 patients who had chest CT.

Korea

Conclusions: PCD disease may be suspected in patients with

4. Pediatrics, Eulji General Hospital, Eulji University School of Med-

dextrocardia, recurrent and chronic respiratory symptoms, or

icine ‐ Seoul, South Korea

bronchiectasis. In addition to mucosal biopsy, early diagnosis is

5. Pediatrics, Kangbuk Samsung Hospital, Sungkyunkwan University

possible through genetic testing and appropriate early treatment

with radial spokes defect with eccentric central core and one with defect
in both dynein arms and radial spokes with eccentric central core with
MT. Nine patients were genetically tested, and the causative gene mu-

School of Medicine ‐ Seoul, South Korea

can reduce long‐term pulmonary complications. The prevalence

6. Pediatrics, Dankuk University Medical School ‐ Cheonan, South

is likely inaccurate and difficult with the existing diagnostic

Korea

methods. Multicenter research is needed to identify various

7. Pediatrics, Asan Medical Center Children's Hospital, University of

phenotypes and genotypes of PCD in Korea.

Ulsan College of Medicine ‐ Seoul, South Korea

Keyword: bronchiectasis, genotype, phenotype, Primary ciliary dyskinesia
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Aim: Investigate the relationship between obesity with the prevalence
and severity of obstructive sleep apnea (OSA), and impact of ethnicity.
Methods: Data from obese patients attending a specialist obesity and

Patibat L., Preutthipan A.

respiratory clinic between January 2018 and July 2020 were analyzed.

Pediatric Pulmonary Division, Department of Pediatrics, Faculty of

Demographics such as age, gender, comorbidities and ethnicity were

Medicine, Ramathibodi Hospital, Mahidol University ‐ Bangkok,

recorded. Objective measurements of blood pressure, body mass index

Thailand

(BMI), mean oxygen saturation (SpO2), SpO2 nadir, and oxygen desa-

Background: Obstructive sleep apnea (OSA) in children has been

Results: Of the 258 children identified, 214 were analyzed (110

turation index (ODI) at sleep studies were also acquired.
shown to be associated with cardiovascular and neurocognitive

Asian children and 104 non‐Asian children); 54.7% were male

impairment. It is unclear which baseline parameters of the pa-

with a mean (SD) age of 11y ±6 months and BMI of 33 ± 2 kg/m².

tients would predict these sequelae.

OSA was diagnosed in 34% of children: (22.9%) Asian children

Objectives: To determine morbidities and factors affecting

and (11.2%) non‐Asian children. Almost 25% had mild OSA

morbidities in children with OSA.

whereas 18.2% had moderate‐to‐severe OSA and obesity

Methods: We recruited children, aged 1‐19 years, who under-

hypoventilation syndrome (OHS). There were no observed

went polysomnography (PSG) at the Ramathibodi Hospital Sleep

differences in OSA prevalence (p=0.46) or OSA severity (p=0.93)

Disorder Center in 2008‐2011. We retrospectively reviewed

between the Asian and non‐Asian groups. In non‐Asian

medical records of these children to identify morbidities and

children, BMI was well associated with OSA (p=0.0067) with a

time‐to‐event during 10 years of follow‐up after PSG. We used

BMI cut off of ≥41kg/m², however this was not seen in

the Chi‐square test to compare baseline parameters between

Asian children (p=0.8256). In Asian children, there were no

subjects with or without morbidities. Kaplan‐Meier analysis was

associations between being obese with OSA (p=0.73). Logistic

used to compare time‐to‐event between various patient char-

regression correcting for age and being Asian suggests BMI

acteristic and PSG parameters.

as a risk factor to OSA (p=0.008). In all ethnicities there was a

Results: PSG and follow‐up data were obtained in 115 children.

significant increase in moderate‐to‐severe OSA and OHS

Medical records revealed attention deficit and hyperactivity

with a BMI ≥50.6 kg/m² in Asian (p=0.0001) and ≥54.2 kg/m² in

disorder (ADHD) (n=11), cardiovascular diseases (n=12), endo-

non‐Asian children (p=0.003). With regard to co‐morbidities,

crine and metabolic diseases (n=27), respiratory problems (n=35)

there

and accidents (n=17). ADHD was associated with either SpO2

diabetes or vitamin D deficiency and OSA diagnosis in either

below 90% ≥ 5% of total sleep time (TST) (log rank p = 0.012) or

group. There was a marginal association between OSA and hy-

end‐tidal CO2 > 50 mmHg ≥ 10% of TST (log rank p = 0.009).

pertension in non‐Asian (p=0.0960), but not in Asian children

Cardiovascular morbidity was associated with either apnea‐

(p=0.3675).

were

no

correlations

noted

between

asthma,

hypopnea index (AHI) ≥ 10 events/hr of TST (log rank p = 0.011)

Conclusions: Ethnicity itself is not a predictor of OSA and its

or obesity (BMI z‐score > 2 SD) (log rank p = 0.002). Endocrine

severity. The usefulness of BMI as an overall predictor for OSA

and metabolic diseases were associated with obesity (log rank p <

varies between ethnic groups, being a poor indicator in Asian

0.001). Respiratory problems and accidents were not linked with

populations. High BMI is associated with moderate‐severe OSA

any parameters.

and OHS in all ethnicities. BMI cutoffs should be considered

Conclusions: Desaturation and/or hypoventilation are likely associated

when patients are referred for sleep studies. Mechanisms med-

with ADHD. Severity of OSA as indicated by AHI ≥ 10 events/hr of TST

iating the observed associations between these ethnicities re-

and obesity may link to cardiovascular complications in children

quire further investigation.

with OSA.

D – 2 4 6 T h e P r e v al e n c e o f O b s t r u c t i v e
S l e e p Ap n e a i n O b e s e C h i l d r e n :
I m p a ct o f E th n i ci t y

D – 2 4 7 P u l m o n a r y T h r o m b o e m b o l i s m in
Ch i l d h o o d

Moorcroft C.

Ozsezen B. Ademhan Tural D., Sunman B., Nayır
Buyuksahin H., Guzelkas I., Emiralioglu N., Yalcin E.,
Dogru D., Ozcelik U., Kiper N.

Paediatric Respiratory Medicine, The Royal London Hospital, Barts

Pediatric Pulmonology, Hacettepe University Faculty of Medicine ‐

Health NHS Trust ‐ London, United Kingdom

Ankara, Turkey

The prevalence of obesity is increasing markedly both in UK adults and

Introduction‐Aim: Pulmonary thromboembolism (PTE) is a

children. Risks of obesity and its consequences (particularly type 2 dia-

rare but life‐threatening disorder. The aim of our study is to

betes) are particularly marked amongst Asians.

evaluate the clinical characteristics, risk factors, imaging
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characteristics, treatment modalities, and outcome of patients

(IQR:81‐129). One patient who was diagnosed with chronic throm-

with PTE.

boembolic pulmonary hypertension died due to severe pulmonary

Methods: Patients followed up with PTE between 2007‐2020

hypertension.

were retrospectively analyzed.

Conclusion: In case of unresolved or increased symptoms in pneumonia

Results: Fourteen patients with PTE between 2007‐2020 were

and pleural effusion under specific treatments, or in case of thrombotic

enrolled, 9 (64.3%) of whom were boys. The mean age at diag-

diseases and new onset respiratory symptoms, clinicians should think of

nosis was 124.8 months (±64.2). Nine patients (64.3%) had an

PTE and prompt diagnostic work‐up.

underlying disease, three patients (21.4%) had malignancy, two
patients had chronic renal failure (14.3%), one patient had neurometabolic disease, one patient had purpura fulminans, one
patient had homocystinuria, one patient had chronic liver disease
and underwent liver transplantation. The most common symp-

D – 2 5 3 T h e Gr o w i n g S p e c t r u m o f
Ci l i o g en e s i s D e f e ct s o f Mu l t i p l e M o t i l e
Ci li a

toms were tachypnea (57.1%), dyspnea (50%), and cough (35.7%).
The median time interval between symptom onset and diagnosis

Wallmeier J ., Bracht D., Olbrich H., Loges N.,
Omran H.

was 7 days (IQR: 2‐8). Four patients (28.6%) were diagnosed with

General Pediatrics, University Clinic Münster ‐ Münster, Ger-

pneumonia and pleural effusion before PTE diagnosis. The med-

many

Chest pain and hypoxemia were present in 28.6% of the patients.

ian transcutaneous oxygen saturation was 95% (IQR:85‐96). D
dimer was elevated in 11 patients (78.6%), and the mean D dimer

On each cell, 30‐300 motile cilia beat in a coordinated fashion to

was 4.02 (±2.6).

propel mucus or fluid along their surfaces. To produce these high

Chest radiography showed that there was consolidation in seven

numbers of cilia per cell, the process of so‐called multi-

patients (50%), and subsegmental atelectasis was detected in one

ciliogenesis requires the activation of a transcriptional program.

patient.

If this process is impaired, this results in a motile ciliopathy re-

PTE

was

diagnosed

with

pulmonary

computed

tomography angiography (PCTA) in 12 patients (85.7%). PCTA

ferred to as reduced generation of multiple motile cilia (RGMC).

showed that there was partial bilateral thrombus in the pul-

Utilizing Sanger sequencing as well as whole exome sequencing analysis,

monary artery (PA) feeding the lower segmenter lobes in three

we identified autosomal‐recessive mutations in CCNO and MCIDAS as

patients (21.4%), unilateral thrombus in the PA feeding the lower

well as heterozygous loss‐of‐function mutations in FOXJ1 (Wallmeier

segmenter in 7 patients (50%), and one patient in whom throm-

et al. 2014, Boon et. al. 2014, Wallmeier et al. 2019). We have previously

bus was localized in the right and left main PA. PTE diagnosis was

reported that mutations in CCNO and MCIDAS cause a defect in cen-

confirmed with ventilation and perfusion scintigraphy in 4 pa-

triole amplification and therefore respiratory epithelial cells exhibit a

tients (28.6%).

severely reduced number of basal bodies and cilia per cell. Our studies

Echocardiographic evaluation showed that in two patients there

via transmission electron microscopy and immunofluorescence analysis

was additional right heart thrombus. Nine patients (64.3%) had

in FOXJ1 haploinsufficient cells show that the number of basal bodies is

accompanying deep vein thrombosis. One patient had thrombus

not severely altered but basal bodies are mislocalized within the cyto-

at the internal carotid artery and renal artery.

plasm and can therefore no longer fulfill their task to nucleate cilia at the

A clinical risk factor was detected in 85.7% of the patients, 50% had a

apical cell surface, thus fewer cilia are assembled.

laboratory risk factor. Four patients (28.6%) had a central venous

Due to the reduced number of cilia in RGMC, mucociliary clear-

catheter at the time of PTE diagnosis. Laboratory risk factors were as

ance is impaired and the affected individuals suffer from chronic

follows: One patient had homozygous while two patients had het-

infections of the upper and lower airways. Furthermore, the

erozygous Factor V Leiden mutation. Five patients (25.7%) had

number of affected with hydrocephalus is severely increased

heterozygous MTHR 677 and MTHR 1298, two patients (14.3%) had

especially in FOXJ1 affected, indicating that these defects also

MTHR 1298 homozygous mutation. Four patients (28.6%) had het-

affect the ependyma. Unlike those affected with mutations in

erozygous PAI mutation.

MCIDAS or CCNO, patients with FOXJ1 mutation may also have

The most common treatment modality was low molecular weight

situs inversus.

heparin (LMWH) (35.7%), followed by LMWH+ heparin treat-

The growing number of ciliogenesis defects of multiple motile cilia

ment (28.6%), and LMWH+ tissue plasminogen activator +he-

emphasizes the importance of RGMC as a differential diagnosis.

parin treatment (14.3%). A vena cava filter was inserted in one

References:

patient. Endarterectomy was performed in one patient.

Wallmeier, J et al. (2014). Mutations in CCNO result in con-

There was complete resolution of pulmonary thrombosis in six patients

genital mucociliary clearance disorder with reduced generation

(42.9%), and partial resolution in three patients (21.4%). One year after

of multiple motile cilia. Nat. Genet. 46, 646–651.

PTE diagnosis, spirometry was performed in four patients (28.6%). The

Boon, M et al. (2014). MCIDAS mutations result in a mucociliary

median FEV1 percent predicted (pp) was 89.5 (IQR:81.5‐106), FVC pp 90

clearance disorder with reduced generation of multiple motile

(IQR: 75‐98), FEV1/FVC: 109 (IQR: 100‐115), FEF25/75pp: 90.5

cilia. Nat. Commun. 5, 4418.
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Wallmeier, J et al. (2019). De Novo Mutations in FOXJ1 Result in

Methods: Extremely low gestational age infants (23‐28 completed

a Motile Ciliopathy with Hydrocephalus and Randomization of

weeks) were enrolled in a US multicenter observational study, The Pre-

Left/Right

maturity and Respiratory Outcomes Program (PROP, http://clinicaltrials.

Body

Asymmetry.

Am.

J.

Hum.

Genet.

105,

1030–1039.

gov/ct2/show/NCT01435187). We used multivariable logistic regression
to examine the association between urine GRP in the first postnatal
week and multiple respiratory outcomes: BPD, defined as supplemental

FETAL AND NEONATAL RESPIRATORY DISORDERS

oxygen use at 36+0 weeks postmenstrual age, and PRD, defined by
positive quarterly surveys for increased medical utilization over the
first year.

E – 1 3 U r i ne Ga s t r i n R e l e a s i n g Pe p t i d e i n
t h e F i r s t W e e k C o r r e l a t es wi t h
B r o n c h o p u l m on a r y D y sp l a s i a a n d P o st‐
P r em a t ur i ty R e s p i r a t o r y D i s e a s e

Results: A total of 109/257 (42%) infants had BPD, and 120/217 (55%)
had PRD. On adjusted analysis, GRP level >80 pmol/mg creatinine was
associated with BPD (adjusted odds ratio (aOR) 1.83, 95% confidence
interval (CI): [1.03‐3.25]) and with PRD (aOR 2.46, 95% CI: [1.35‐4.48]).
Increased urine GRP levels correlated with age of the infant on the last
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Purpose: The present study aims to evaluate the ability of an innovative

USA

and non‐invasive device, consisting in a probe located under the nose of
newborns and a differential pressure sensor, to monitor nasal airflow.

Rationale: Bronchopulmonary dysplasia (BPD) is associated with

Context: Sleep apnea is a breathing disorder which affects almost all

post‐prematurity respiratory disease (PRD) in survivors of ex-

premature infants born before 28 weeks of gestation. These newborns

treme preterm birth. Identifying early biomarkers that correlate

are often monitored using sensors which detect thoracic and abdominal

with later development of BPD and PRD may provide insights for

wall movement. Although central apneas are detected by these sensors,

intervention. In a preterm baboon model, elevated gastrin‐

obstructive apneas cannot be recognized. Differentiation of the two

releasing peptide (GRP) is associated with BPD, and GRP in-

apnea types is crucial to establish the exact differential diagnosis and

hibition mitigates BPD occurrence.

requires nasal airflow recording.

Objective: We performed a prospective cohort study to investigate

Method: Known inspiratory and expiratory flowrates were applied

whether urine GRP levels obtained in the first postnatal week were

through the probe positioned on a 3D print newborn face. Then, pressure

associated with BPD, PRD, and with other urinary biomarkers of oxi-

variations were recorded and related to these flowrates. The ability of

dative stress.

the device to detect inspiratory and expiratory flowrates was finally
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verified by the application through a breathing simulator of respiratory

significant differences concerning the odds of being discharged with

profiles established by the American Pharmacopeia.

subsequent oxygen ambulatory therapy in those treated with NIV when

Results: Low flow rates, from 0.8 L/min for exhalation and from 1L/

compared to supportive care: 25.6% vs. 40.7%. OR: 0.50, IC 95% (0.25 ‐

min for inhalation, were detected through the device. Good corre-

0.98) with a necessary number to treat (NNT) of 7.

lations (R² > 0.99) were found for calibration over the wide range of

Additionally, in the subgroup of term infants with TTN treated with NIV,

flowrates studied, up to about 12 L/min for exhalation and

days with supplementary oxygen therapy were significantly less (3.6 vs.

20 L/min for inhalation. The device allowed the recovery of infant

2.2 days, p<0.05), and a similar benefit was observed for the outcome

and newborn inspiratory and expiratory flowrates, established by the

discharged with no subsequent oxygen ambulatory therapy: 18% vs.

American Pharmacopoeia.

45.7%. OR: 0.26, IC 95% [0.10 ‐ 0.66]. NNT of 4.

Conclusion: This non‐intrusive device allows precise detection of nasal

Concerning complications, the prevalence of pneumothorax was low

flowrates in vitro and seems to be suitable for the monitoring of apnea

(2.3%) without any significant difference between the exposure of one of

and hypopnea in newborns. Moreover, unobstructed airways allow

the two strategies. (2% vs. 2.2% p=0.94)

avoiding nasal mucosa irritation and to provide a sleep recording close to

With respect to late preterm infants, it was not possible to draw any

the actual breathing situation.

significant conclusion because the number of patients treated with a

Proposals: A comparative study is being performed between the devel-

nasal cannula (10.6%) was too low to perform a robust comparison.

oped device and current technologies for nasal flow recording. The ability

Conclusions: The present study confirms a high prevalence of TTN

of the device to monitor nasal respiratory flow in premature infants

compared to that reported by others. Additionally, the early use of NIV at

during sleep is going to be validated in vivo. This in vivo assay will allow

the neonatal intensive care unit instead of supportive care could be

validation of device performances and verification of patient comfort

considered as an effective and safe strategy for mitigating the respiratory

improvement.

morbidity associated with TTN especially in terms of reducing the length
of inpatient days with supplementary oxygen and the odds of being
discharged with ambulatory oxygen.
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Aerosol delivery with a pressurized metered dose inhaler (pMDI)
Background: Transient tachypnea of the newborn (TTN) is the most

and inhalation chamber for neonates requires applying a mask on

prevalent respiratory disease in late preterm and term babies. Classically

the baby's face and is not convenient because the facemask could

known as a benign disease, and for its treatment, only supportive care

be poorly tolerated and could cause stress and crying for the

has been recommended. Nevertheless, the evidence that supports this

neonate. For these reasons, it could be interesting to know how

recommendation is scarce. Physiologically, to bring positive end‐

many breathing cycles after dose release are needed to provide

expiratory pressure throughout non‐invasive ventilation could favorably

an optimal drug dose administration. Furthermore, a comparative

modify the disease.

study was performed between a new prototype inhalation

Objective: To determine if the early exposure to non‐invasive ventilation

chamber without dead space especially designed for neonates

reduces the respiratory morbidity associated with TTN.

and two currently marketed inhalation chambers.

Methods: In a cross‐sectional study, we investigated respiratory mor-

Measurements were made with fully coordinated (dose release during

bidity in babies born between 33 and 42 weeks PMA, diagnosed with

inhalation) and fully uncoordinated (dose release during exhalation)

TTN, and who were exposed to NIV in a tertiary level hospital during a

use with a breathing simulator (BRS Pump, Copley Scientific).

two‐year period (2016‐2018) in Bogotá, Colombia.

Breathing parameters used were the representative tidal breathing

Results: During this period, 2726 infants were born, and 188 (6.9%)

pattern of a neonate patient according to the US Pharmacopeia

were hospitalized with TTN. Seventeen were excluded (7 for in-

<1602> (Tidal volume 25mL, frequency 40 min‐1, I/E ratio 1/3). The

complete data and ten who needed intubation in the labor room). Of

inhalation chambers with facemask were applied on the face model

a total of 171 infants included for the primary analysis, 75 (43.9%)

representing an infant (Copley Scientific) with a 0.8 kg force. A filter

were classified as late preterm. Prevalence of TTN was 27.9% in this

was inserted between the face model and the breathing simulator to

group and 4% at term.

collect the drug. Five salbutamol pMDIs doses (Ventolin, 100 μg/do-

As initial ventilatory support, 65.4% of the newborns were exposed to

ses, GSK) were actioned in the inhalation chambers with 1‐minute

non‐invasive nasal ventilation and 30.1% to a nasal cannula. There were

interval. All components were rinsed with a NaCl solution and
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deposited doses were quantified by UV spectrophotometry at 225 nm.
Measurements were performed with 2, 4, 6, 8 and 10 doses after each
pMDI administration and compared with drug delivery obtained when
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TABLE 1 Clinical characteristics and lung function testing values in
children with cystic fibrosis (CF), chronic lung disease of prematurity
(CLD) and healthy controls (HC). Values are presented as mean±SD.
CF

CLD

HC

P‐Value

doses (40 breathing cycles in 1 minute).

Age (years)

12 ± 3.5

11.7 ± 3.8

11.8 ± 3

0.965

Results showed that the aerosol delivery increased with the

Weight (Kg)

42.2 ± 14.3

43.5 ± 14.8 44 ± 12

0.902

number of breathing cycles after each pMDI dose release. The

Height (cm)

149.3 ± 19.8 148.4 ± 17

148.7 ± 15.8 0.983

BMI (Kg/m2)

18.3 ± 2.9

19.1 ± 2.8

19.6 ± 2.7

0.351

dose for 40 breathing cycles after actuation: 22.76 ± 7.70% vs.

ppFEV1%

103.8 ± 19.1 103.5 ±20

99.4 ± 15

0.673

8.64 ± 2.63% vs. 11.86 ± 3.41%).

75.7 ± 17

72 ± 20.2

85.4 ± 16.4

0.092

The number of breathing cycles after each pMDI dose release had an

VO2peak
(% predicted)

effect on the in vitro drug delivery. The prototype inhalation chamber

LCI

9.6 ± 2.9

7.2 ± 0.5

7 ± 0.64

<0.001

the breathing simulator was running continuously between the pMDI

prototype without dead space showed a higher aerosol delivery
than the two other inhalation chambers (percent of the nominal

showed great in vitro performance in comparison with the currently
marketed inhalation chambers. Focusing research and developing new
inhalation devices reducing the dead space is a key challenge to enable

LCI did not differ between the CLD and control groups but was

the use of pMDI for neonates.

significantly elevated in children with CF (mean difference CLD‐
CF: ‐2.348, HC‐CF: ‐2.585, p<0.001). Results are summarized in
Table 1.

E – 8 3 C hr o n i c L u n g D i s e as e o f P r e m a t u r i t y
vs C y s t i c F i b r o s i s : Ex e r c i s e C a p a c i t y a n d
Ventilation Inhomogeneity

Conclusions: Children with CF had normal lung function and comparable exercise capacity to healthy controls. Lower exercise performance in CLD was probably found due to physical deconditioning.
The elevated LCI in the CF group indicates increased ventilation

1

1

2

Kouroukli E. , Hatziagorou E. , Sarafidis K. ,
Tsanakas J.1

inhomogeneity and impaired gas mixing already present from a
young age.

1. Pediatric Pulmonology and Cystic Fibrosis Unit, Third Department of
Pediatrics, Hippokration General Hospital, Aristotle University of Thessaloniki ‐ Thessaloniki, Greece
2. First Department of Neonatology, Hippokration General Hospital,
Aristotle University of Thessaloniki ‐ Thessaloniki, Greece
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of Ag e

Background: Chronic lung disease of prematurity (CLD) and

mechanisms. During childhood, symptoms might be absent at

Hasegawa H ., Yamada Y., Wasa M., Kitamura R., Mizogami M., Shinohara T., Wakano Y., Hirabayashi M.,
Ikeda K., Okuno A.

rest, but limitations may become evident during exercise.

Department of Neonatology, Tokyo Women's Medical University

Objective: To compare lung function, ventilation inhomogeneity

Medical Center East ‐ Tokyo, Japan

cystic fibrosis (CF) cause respiratory morbidity in various degrees, with substantially different underlying pathophysiological

and exercise capacity in children and adolescents with CF, CLD
and healthy controls of similar age.

Introduction: Extremely low birth weight infants are known to

Methods: Participants performed spirometry, cardiopulmonary ex-

have subclinical pulmonary function abnormalities even at school

ercise test on a cycle ergometer, and multiple breath nitrogen

age. Infections due to respiratory syncytial viruses (RSV) are also

washout. Percentage predicted forced expiratory volume in 1 second

reported to affect pulmonary function. We retrospectively stu-

(ppFEV1%), peak oxygen uptake during exercise (VO2peak) and lung

died the effect of palivizumab, an anti‐RSV humanized mono-

clearance index (LCI) were compared between 3 groups. ANOVA

clonal antibody, on pulmonary function in extremely low birth

was used for statistical analysis.

weight infants at 8 to 9 years of age.

Results: Sixty‐six children (39 males, 59%), 22 with CF, 22 with

Method: This study included extremely low birth weight infants aged 8

CLD and 22 healthy controls (HC), matched for age and sex, were

to 9 years born in Japan between 2000 and 2008. Included in the study

examined. Mean age among the whole sample was 11.85 years

were 155 extremely low birth weight infants available for pulmonary

(SD=3.4, range 6.2‐17.9 years) and the 3 groups did not differ

function measurement at 8 to 9 years of age, 85 infants with palivizumab

with regard to weight, height or BMI. There was no statistically

administration and 70 infants without palivizumab administration. The

significant difference in FEV1 or VO2peak between the 3 groups,

FVC, FEV1, MMF, PEF, V50, V25, FEV1/FVC were measured, and the

however predicted VO2peak was significantly lower in children

results were compared with normal values in a Japanese population

with CLD compared to HC (mean difference: 13.3%, p=0.034).

adjusted for height, sex, and age.
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Result: The background characteristics in the group with palivizumab

and CLD cohorts had significantly fewer females (45.9% and

administration and the group without palivizumab administration

47.7%, respectively, vs. 58.6% in the no BPD/CLD cohort), lower

were birth weight (g) 729 ±148 vs. 794 ±136, gestational age (weeks)

GA (60.6% and 51.2% of the cohorts were ≤26 weeks GA, re-

25.9 ±2.1 vs. 26.8 ±2.4, male gender 51.2% vs. 53.6%, age at en-

spectively, vs. 32.4% of the no BPD/CLD cohort) and longer

rollment (years) 8.4 ±0.5 vs. 8.8 ±0.4, respectively. Pulmonary func-

(mean ± SD) NICU hospitalization lengths of stay (94.64 ± 38.75

tion measurements in the group with palivizumab administration and

days and 85.63 ± 36.04 days, respectively, vs. 61.23 ± 27.18 days

the group without palivizumab administration were %FVC 90.8 ±

for the no BPD/CLD cohort). The most prevalent respiratory

15.7 vs. 84.4 ± 15.8, %FEV1 87.6 ± 15.0 vs. 82.5 ± 14.6, %PEF 104.0

comorbidities from discharge of index hospitalization to 2 years

± 35.4 vs. 80.4 ± 25.1, %V50 97.1 ± 35.5 vs. 83.7 ± 28.7, respectively,

CA or death were upper respiratory tract infection (74% and

and they were significantly greater in the group with palivizumab

80%, respectively, of the BPD and CLD cohort vs. 61% of the no

administration.

BPD/CLD cohort), dyspnea (62% and 62%, respectively, of the

Discussion: Palivizumab has the effect of preventing or lightening

BPD and CLD cohort vs. 30% of the no BPD/CLD cohort) and

the symptoms of RSV infections, and including cases without a de-

cough (55% and 59%, respectively, of the BPD and CLD cohort vs.

finitive diagnosis, palivizumab is thought to lessen the dangers

30% of the no BPD/CLD cohort). Infants with BPD or CLD ex-

caused by RSV infections. This may have led to the positive effect of

perienced bronchiolitis, asthma, reactive airways disease, pneu-

palivizumab on pulmonary function at 8 to 9 years of age.

monia, and wheeze at approximately twice the rate (33─50%) of

Conclusion: The administration of palivizumab to extremely low

infants with no BPD/CLD (12─25%).

birth weight infants improved pulmonary function at 8 to 9 years

Conclusions/Reflections: The initial NICU hospitalization is longer

of age.

and the prevalence of respiratory comorbidities is markedly higher
up to two years CA among EP infants with BPD or CLD than in those
without. This presents a substantial burden on healthcare systems.
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Purpose: This study aimed to characterize real‐world patient char-

1. Research and Development Department, Laboratoire OptimHal‐

acteristics and comorbidities among extremely premature (EP) in-

ProtecSom ‐ Valognes, France

fants (born ≤28 weeks gestational age [GA]) diagnosed with

2. Scientific Direction, Laboratoire OptimHal‐ProtecSom ‐ Valognes,

bronchopulmonary dysplasia (BPD) and chronic lung disease (CLD) in

France

US Medicaid programs to assess the associated burdens on the
healthcare system.

Purpose: The present study aims to evaluate the ability of an in-

Methods: EP infants were identified retrospectively from 6 state

novative and non‐invasive device, consisting in a probe located under

Medicaid databases (Iowa, Kansas, Missouri, Mississippi, New Jersey,

the nose of newborns and a differential pressure sensor, to monitor

Wisconsin) from 1997 to 2018 and followed throughout 2 years

nasal airflow.

corrected age (CA). BPD was classified by ICD‐9‐CM/ICD‐10‐CM

Context: Sleep apnea is a breathing disorder which affects almost all

codes and CLD by having ≥1 of the following events in ≥2 con-

premature infants born before 28 weeks of gestation. These new-

secutive quarters through 1‐year CA, excluding the NICU hospitali-

borns are often monitored using sensors which detect thoracic and

zation: home oxygen therapy/respiratory use, respiratory medication

abdominal wall movement. Although central apneas are detected by

(s) use, and/or respiratory symptoms. The prevalence of comorbid-

these sensors, obstructive apneas cannot be recognized. Differ-

ities was evaluated using unadjusted and adjusted generalized linear

entiation of the two apnea types is crucial to establish the exact

models for 3 cohorts; BPD, CLD, and No BPD/CLD.

differential diagnosis and requires nasal airflow recording.

Results: From 1997–2018, 4462 EP infants were eligible for

Method: Known inspiratory and expiratory flowrates were applied

analysis: 61.9% (n=2762) had BPD, 72.1% (n=3217) had CLD, and

through the probe positioned on a 3D print newborn face. Then,

14.5% (n=648) had neither BPD nor CLD. Infants could have both

pressure variations were recorded and related to these flowrates.

BPD and CLD. Compared with the no BPD/CLD cohort, the BPD

The ability of the device to detect inspiratory and expiratory
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flowrates was finally verified by the application through a breathing

respectively. The male:female ratio of infants with BPD was 1.3:1, with a

simulator of respiratory profiles established by the American

median length of hospital stay of 84.5 days, IQR 69‐116.8. The median

Pharmacopoeia.

duration of ventilation was 37.5 days, IQR 31‐72.8, (invasive ventilation

Results: Low flowrates, from 0.8 L/min for exhalation and from 1L/

10.5 days, IQR 4‐24.8 and non‐invasive ventilation 30 days, IQR 21.3‐45).

min for inhalation, were detected through the device. Good corre-

BPD severity was inversely correlated with birth weight (1130g, IQR

lations (R2 > 0.99) were found for calibration over the wide range of

929‐1291 for mild vs. 940g, IQR 800‐1265 for moderate vs. 790g, IQR

flowrates studied, up to about 12 L/min for exhalation and 20 L/min

760‐985 for severe, p<0.05). Length of hospital stay, duration of venti-

for inhalation. The device allowed the recovery of infant and new-

lation (invasive, non‐invasive, and combination of both), presence of re-

born inspiratory and expiratory flowrates, established by the

tinopathy of prematurity and post‐natal systemic steroids positively

American Pharmacopoeia.

correlated with the severity of BPD. Five infants (10.4%) required HOT.

Conclusion: This non‐intrusive device allows precise detection of

The BPD‐HOT group had significantly longer length of hospital stay (202

nasal flowrates in vitro and seems to be suitable for the monitoring of

days, IQR 162.5‐297 vs. 83 days, IQR 69‐109, p<0.05), and longer

apnea and hypopnea in newborns. Moreover, unobstructed airways

duration of ventilation (81 days, IQR 77.5‐143.5 vs. 36 days, IQR 30‐58,

allow avoiding nasal mucosa irritation and provide a sleep recording

p<0.05) compared to the BPD‐nHOT group. However, there was no

close to the actual breathing situation.

statistical difference in birth weight, gestational age, gender, ethnicity,

Proposals: A comparative study is being performed between the

presence of co‐morbidities (retinopathy of prematurity and patent ductus

developed device and current technologies for nasal flow recording.

arteriosus) and antenatal steroids between both groups.

The ability of the device to monitor nasal respiratory flow in pre-

Conclusion: BPD remains a significant morbidity among pre-

mature infants during sleep is planned to be validated in vivo. This in

mature babies < 32 weeks’ gestation. As BPD infants requiring

vivo trial will allow validation of device performances and verification

HOT have significantly prolonged ventilation and hospitalization,

of patient comfort improvement.

a larger set of data prospectively followed up for a longer
duration is required to identify risk factors and long‐term outcome of these infants.
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Introduction: Bronchopulmonary dysplasia (BPD) is the leading
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cause of chronic lung disease of infancy and the commonest in-

1. Medical Student, Faculty of Medicine, University of Malaya ‐

dication for home oxygen therapy (HOT) in children. While there

Kuala Lumpur, Malaysia

have been many published data on BPD and HOT in the devel-

2. Department of Paediatrics, University of Malaya ‐ Kuala

oped countries, there is a paucity of data in the developing

Lumpur, Malaysia

countries. In infants with BPD, we described (i) the severity of
BPD and their clinical demographics, and (ii) compared clinical

Introduction: Cystic fibrosis is an uncommon disease in Asia but

demographics and risk factors between infants with BPD re-

has significant morbidity and mortality with limited access to life‐

quiring home oxygen therapy (BPD‐HOT) and those who did not

prolonging treatments as compared to developed countries.

(BPD‐nHOT).

Aims: To investigate the direct and indirect medical cost of

Methods: This was a retrospective study of infants born at < 32 weeks’

children with cystic fibrosis (CF) and compare the latter with that

gestation referred for overnight oximetry studies from January 1st 2020

of children with another chronic disease, i.e. inflammatory bowel

to December 31st 2020 in a single tertiary neonatal service. BPD was

disease (IBD), in a developing country.

defined as the need for oxygen 28 days after birth and its severity was

Methodology: Patients diagnosed with CF, from January 1st

graded according to oxygen requirement or continued respiratory sup-

2004 to December 31st 2017, from a tertiary hospital in Kuala

port at 36 weeks corrected gestational age.

Lumpur, Malaysia were included. The comparison group con-

Results: There were 48 infants (29.4%) with BPD (62.5% mild, 14.6%

sisted of children diagnosed with IBD, who were age‐ and sex‐

moderate, and 22.9% severe) among 163 live births < 32 weeks’ gesta-

matched with the CF children. Children who defaulted follow‐up

tion in the study period of 2020. The median gestational age and birth

or passed away were excluded. Direct medical cost included

weight were 27.5 weeks, IQR 27‐29 and 1035 grams, IQR 836‐1255,

costs

incurred

from

hospitalization,

out‐patient

clinics,
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investigations and medication over the last 1 year and was ob-

screening for cystic fibrosis in Singapore but is offered to at risk

tained from the electronic hospital records. Indirect medical cost

groups.

which included days absent from school and days with lost wages

Aim: To review the clinical presentations and characteristics of pa-

for parents was obtained from parental interview.

tients with cystic fibrosis managed at a tertiary pediatric referral

Results: There were 18 patients diagnosed with CF, although 5 were

center in Singapore.

excluded, leaving 13 patients. The mean (±SD) age was 9.2(±6.5) years

Method: Retrospective review of case notes of patients diagnosed

old with a male: female ratio of 7:6. A comparison group of 11 age‐ and

with cystic fibrosis at age 18 years or younger from January 2000 to

sex‐matched patients with IBD were included in this study. Patients with

October 2019.

CF had significantly longer hospital stay with a median (IQR) of 39(7−48)

Results: We identified 13 patients managed under the pediatric

days compared to IBD patients who stayed for median (IQR) 2(0−26)

department at the National University Hospital Singapore. There

days (p=0.04). However, there was no significant difference between the

were ten males and three females. The ethnicity make‐up of the

number of hospital admissions (p=0.23) with median (IQR) of 3(1−4) and

patients was as follows ‐ five Indians, four Caucasians, one Chinese,

1(0−8) among CF and IBD patients, respectively. The median (IQR)

one Bangladeshi, one Pakistani, and one mixed Chinese/Caucasian.

number of out‐patient clinic review for CF patients was significantly

Three patients had positive newborn screening results, with high

greater with 5(4−7) visits per year compared to 2(1−5) visits per year

blood immunoreactive trypsin levels. They were subsequently diag-

among IBD patients (p=0.006). The total mean annual expenditure for

nosed with cystic fibrosis following a positive sweat test and genetic

both groups of patients was not significantly different (p=0.28). Total

confirmation. All three were Caucasian patients and were homo-

mean

(±SD)

annual

expenditure

per

CF

patient

was

zygous for the delta F508 gene mutation.

USD1969.60(±1554.52)* with inpatient cost representing the most ex-

Ten patients were diagnosed with cystic fibrosis after presenting with

pensive single cost factor (27.01%). While for IBD patients, the mean

clinical symptoms. Six patients had recurrent chest infections of whom

(±SD) annual expenditure was USD 2789.88(±3940.83)* with inpatient

one had concomitant failure to thrive and another two also had chronic

medication (e.g. infliximab) (53.86%) as the biggest cost. When the cost of

loose stools (age at diagnosis ranged from 5 months to 16 years). One

the medication was considered separately, the cost of outpatient medi-

patient had chronic wet cough alone (diagnosed at 4 years of age).

cation for patients with CF was significantly greater than IBD (p< 0.001)

Another patient presented with hyponatremia and dehydration (diag-

while there was no significant difference in inpatient medication cost

nosed at 2 years of age). Two patients had steatorrhea with failure to

(p=0.15). As for the indirect cost, there was no significant difference

thrive (diagnosed at 1 and 13 years of age). In this group, five patients

between CF and IBD patients in terms of number of days absent from

had genetic and sweat test confirmation – three were homozygous for

school for the patients (p=0.70) and number of days with lost wages for

the delta F508 mutation (1 Caucasian, 1 Indian and 1 mixed Chinese/

the parents (p=0.51).

Caucasian), one had delta F508 and c.653T>A (Pakistani), and the 16‐

*Based on exchange rate of RM4 = USD1.

year‐old patient was a Chinese male homozygous for the c.1766+5G>T

Conclusion: Patients with CF have significantly longer hospita-

mutation (non‐consanguineous parents). The remaining five patients

lization and more out‐patient clinic visits, compared to children

were diagnosed with sweat testing alone (two patients had a single

with IBD although the total annual expenditure was not sig-

dF508 mutation).

nificantly different as medication cost was much higher in IBD.

Pancreatic insufficiency was found in 12 patients (92%). Eleven

The economic and clinical impact of expensive medication such as

patients (85%) developed bronchiectasis. Other cystic fibrosis‐

Dornase (Pulmozyme) for CF in a limited resource setting like

related complications were cystic fibrosis‐related diabetes (3

ours needs to be investigated.

patients), cystic fibrosis‐related hepatobiliary disease (3 patients), vitamin D deficiency (6 patients) and osteoporosis (6
patients).

F – 6 0 P r e s e n ta t i o n a n d Di a g n o si s o f
C h i l d r en wi t h C y st i c F i b r o s i s in Si n g a p o r e :
A Ca s e Se r ie s

Twelve patients (92%) eventually isolated Pseudomonas aeruginosa in
subsequent cough swabs or sputum cultures (age range of first isolation 0.8‐19 years, median 6.5 years). Four patients (31%) isolated
Staphylococcus aureus from a cough swab or sputum (age range of

Jabri MA., Goh DY., Ramamurthy MB., Lim MT.

first isolation 2.8‐19 years, median 9.9 years). Three patients (23%)

Khoo Teck Puat‐National University Children's Medical Institute,

isolated Burkholderia cepacia (age range of first isolation 2.8‐5 years,

National University Hospital ‐ Singapore, Singapore

median 5 years).
Conclusion: Cystic fibrosis is uncommon in Singapore, but many

Background: Cystic fibrosis is one of the most common life‐limiting

patients with the condition are diagnosed late in childhood. There is

autosomal recessive diseases in the Western world caused by mu-

heterogeneity in presentation and subsequent course of disease, and

tations in the cystic fibrosis transmembrane conductance regulator

rates of Pseudomonas aeruginosa are high. It is important to recognize

gene. However, it is relatively uncommon in Asian populations, and

cystic fibrosis as an important differential diagnosis in children with

has infrequently been reported in Singapore. There is no universal

clinical features suggesting the diagnosis.
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Results: The mean MRI perfusion score was 1.46 ±1.41. Perfusion
abnormalities in MRI were seen in 12 children (63%), MBW results
were abnormal in 11 children (56%) and FEV1 was diminished in 3
children (16%). Two patients with normal 2.5%LCI had perfusion
abnormalities in MRI and in one child with normal MRI perfusion

Wojsyk ‐ Banaszak I.1, Jończyk ‐ Potoczna K.2,
Szczepankiewicz A.3, Bręborowicz A.1,
Więckowska B.4

score 2.5%LCI was increased. Nine patients with normal FEV1 had

1. Department of Pediatric Pulmonology, Allergy and Clinical Im-

perfusion score and conducting airways ventilation inhomogeneity

munology, Poznan University of Medical Sciences ‐ Poznań, Poland

(Scond) (r= 0.67; p=0.002) as well as MRI perfusion score and al-

2. Department of Pediatric Radiology, Chair of General and Invasive

veolar region inhomogeneity (Sacin) (r= 0.57; p=0.014). We also

Radiology, Poznan University of Medical Sciences ‐ Poznań, Poland

found a negative correlation between MRI perfusion score and FEV1

3. Laboratory of Molecular and Cell Biology, Department of Pneu-

(r= ‐0.52; p= 0.027), albeit weaker than with MBW results.

monology, Pediatric Allergy and Clinical Immunology, Poznan Uni-

Conclusions: We found a strong correlation between markers of

versity of Medical Sciences ‐ Poznań, Poland

structural and functional lung abnormalities measured by MRI and

4. Department of Computer Science and Statistics, Poznan Uni-

MBW in the CF children. Perfusion abnormalities are reflected

versity of Medical Sciences ‐ Poznań, Poland

sooner in MBW than in spirometry with FEV1 values being normal in

perfusion abnormalities in MRI. We found a strong correlation between MRI perfusion score and 2.5%LCI (r=0.67; p=0.003), MRI

the children with elevated MRI perfusion scores.
Multiple ‐ breath washout (MBW) and magnetic resonance imaging (MRI) of the chest are becoming increasingly available and
popular in the detection and monitoring of the early changes in
lung function and structure in patients with cystic fibrosis (CF).

F – 7 2 A Cy s t i c Fi b r o s i s C a s e S er i es : A
Father and His Four Sons

MBW is more sensitive than spirometry in detecting early
changes in CF lungs and complementary to HRCT in the mon-

Roberts J.1, Tsou P.2, Cabrera A.2

itoring of lung disease progression in children with CF. MRI as a

1. Pediatric Pulmonology, Driscoll Children's Hospital ‐ Corpus

radiation‐free technique seems to be more feasible for the long‐

Christi, USA

term monitoring of pediatric patients.

2. Pediatrics, Driscoll Children's Hospital ‐ Corpus Christi, USA

The Aim of Our Study was to evaluate MBW and spirometry in the
detection of lung abnormalities visualized by contrast enhanced MRI

CF is a genetic condition inherited in an autosomal recessive fashion

in CF pediatric patients.

involving the Cystic Fibrosis Transmembrane Conductance Regulator

Material and Methods: We performed a retrospective analysis of

(CFTR) protein encoded by the CFTR gene on chromosome 7. Mutations

lung MRI, spirometry and MBW results performed in 19 consecutive

in this gene cause an inadequate ion gradient resulting in decreased

patients with CF aged 8‐18 years (mean±SD 12.5±1.4). In the studied

extracellular chloride release and inadequate sodium reabsorption which

group, there were 10 males; 11 children were homozygous for the

causes inadequate osmosis and decreased release of water from the cells.

F508del mutation and 3 were chronically infected with Pseudomonas

Clinical presentation includes thick mucus secretions resulting in bac-

aeruginosa. The studies were performed during an annual check‐up,

terial infections and development of bronchiectasis with subsequent

with 11 children having at that time an exacerbation of the pul-

impaired pulmonary function. Other associations include pancreatic in-

monary disease. During the first 48 hours after admission in all

sufficiency, failure to thrive, fat‐soluble vitamin deficiency and male in-

children, spirometry, MBW and gadolin contrast‐enhanced MRI of

fertility due to congenital absence of the vas deferens. The most common

the chest (3T Magnetom Spectra apparatus (Siemens Healthcare

cause among Caucasians is the mutation ΔF508 but other genetic mu-

Germany)) were performed. Perfusion abnormalities in the MRI were

tations are also relatively common and clinical expression is variable.

scored separately for each right and left lobe with 0 as no perfusion

Classic cystic fibrosis usually presents with a mutation in both alleles of

abnormalities, 1‐ perfusion abnormalities comprising less than 50%

the CFTR gene, but a heterozygous mutation of one allele can cause

of the lobe volume and 2 ‐ perfusion abnormalities comprising more

variable phenotypes yielding a wide range of clinical presentations from

than 50% of the lobe volume. The maximum achievable score pos-

mild to severe. Most of these mutations usually present atypically and

sible (MRI perfusion score) was 12. The Forced Expiratory Volume in

can be diagnosed as late as early adulthood.

1 second (FEV1) was measured using Lung Test 1000 (MES 1000,

We present the cases of a father and his 3 sons with phenotypic features

Poland) Spirometer according to the ATS/ERS standards. MBW was

of CF but each with only single gene mutations. The older brother was

performed using Ecomedics Exhalyzer D apparatus (Switzerland) in

referred to the pulmonology department with a history of multiple lower

accordance with the manufacturer's guidelines. Statistical analysis

respiratory infections and asthma‐like symptoms. After initial evaluation

was performed with Statistica software (version 12; StatSoft).

and history gathering it was noted that his biological father also had a

Pearson's correlation coefficients were calculated with p value of

similar history of respiratory infections and further history of recurrent

<0.05 considered statistically significant.

right‐sided pneumothoraces requiring pleurodesis via video‐assisted
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thoracoscopic surgery (VATS). Paternal chest CT also demonstrated mild

oxygen saturation levels. There was also no significant change within the

bronchiectasis which, accompanied by his medical history, was concern-

mean number of pulmonary exacerbations, antibiotic (iv‐oral) require-

ing for CF. Sweat chloride testing was performed on all siblings with a

ments and sputum microbiology status.

positive result in three out of four brothers (a fourth brother's sweat test

Conclusions: Our study showed that inhaled mannitol improved

was indeterminate, and he was diagnosed with CFTR‐related metabolic

FEV1 and BMI with prolonged use in patients with CF. Inhaled

syndrome (CRMS). Paternal genetic testing yielded a single 7T‐12TG

mannitol was well tolerated and had beneficial effects on the clinical

intronic mutation, one of the sons had the mutations R334W and the

future of CF patients.

other two had the TG11‐5T mutation. All of them with clinical features of
CF. Only the middle brother presented mild to moderate pancreatic
insufficiency. At this time, the mother of the siblings has not been tested.

F – 102 Lung Ultrasound Value in Cystic
F i b r o s i s B r o n c h i e c t a si s
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Introduction: Inhaled mannitol has an osmotic effect which increases

4. Pediatric Department, University of Medicine and Pharmacy

the hydration of airway surface liquid that leads to increased mu-

"Victor Babes" ‐ Timisoara, Romania

cociliary clearance in cystic fibrosis (CF) patients. It has beneficial
effects on clinical futures of CF patients. This study investigated the

Background: Lung ultrasound (LUS) is used in the diagnosis and mon-

efficacy of inhaled mannitol in patients with CF.

itoring of several pathologies, but for cystic fibrosis lung disease, its value

Methods: This retrospective, longitudinal study assessed the efficacy of

has yet to be determined. While early structural changes such as em-

inhaled mannitol treatment in patients with CF from January 2017 to

physema are not reliably detected by LUS, some significant lung altera-

November 2019 in our center. Inhaled mannitol started as third line

tions in children with CF can be detected by LUS. The aim of the paper is

therapy (after rhDNase and chest physiotherapy) in some CF patients

to evaluate the sensitivity of LUS in detecting large bronchiectasis

who do not or fail to respond to them. The study mainly evaluated the

compared to computed tomography (CT).

effect of inhaled mannitol on pulmonary function test parameters (FEV1,

Methods: A cross‐sectional, observational study was initiated in

FVC, FEF25‐75, oxygen saturation), the number of pulmonary exacer-

2018, including patients followed in our center, programmed for

bations, antibiotics (ıv/oral) requirements, colonization situation and body

their biannual CT. Lung ultrasound was performed with 7‐12

mass index (BMI) measurement; side effects were also recorded. The

linear and 3.5 MHz convex transducers and specific artefacts

patients were followed up by at least 3‐month intervals. The mean

were quantified, for consolidation, pleural modification, inter-

duration of inhaled mannitol therapy was 8 months (3‐30).

stitial alteration and bronchiectasis. The lung ultrasound quan-

Results: Twenty‐eight patients were recruited to the study; 14 patients

tified the presence of bronchiectasis as the presence of B lines

(60.9%) were female and the mean age was 14.9 years (9‐33). The

and the severity of bronchiectasis was quantified according to

analyses were made on patients who passed inhaled mannitol initiation

Bhalla score on CT.

dose assessment and used inhaled mannitol for at least 3 months. Nine

Results: Thirty‐seven patients aged between 7‐24 years were

patients (39.1%) stopped using inhaled mannitol during the study be-

screened by LUS which showed bronchiectasis in 70.27% of patients.

cause of the side effects. The most common side effects were cough

Fourteen had mild bronchiectasis on CT, 17 had moderate bronch-

(30.4%) and dyspnea (17.4%). Nineteen patients used the treatment

iectasis and 6 had severe bronchiectasis. The LUS detected the

through 3 months, 18 patients through 6 months, 10 patients through 9

presence of severe bronchiectasis in all patients, but in patients with

months, 9 patients through 12 months, 4 patients through 15 months, 3

mild bronchiectasis only 10.8% were detected. LUS showed a mod-

patients through 18 months and 2 patients over 24 months. The mean

erate sensitivity of 71.43% (95% CI 41.90% ‐91.61%) in detection of

baseline predictive percentages (pp) levels of FEV1, FVC, FEF25‐75 were

mild bronchiectasis compared to CT; a good correlation was found

57.7 % (SD 15.5%), 66.9% (SD 14.9%),), 40% (SD 18.8%), respectively.

between LUS and CT in the diagnosis of severe bronchiectasis with a

The mean baseline BMI was 16.5 (SD 2.7). The mean BMI significantly

0.824 correlation coefficient, 95% CI (15.4476% ‐35.8641%).

improved during 3‐, 6‐, 9‐ and 12‐months follow‐ups (p=0.030, p=0.039,

Conclusion: Although not as sensitive as computed tomography, lung

p=0.022, p=0.086). The mean ppFEV1 increased during the treatment,

ultrasound can be reliable in detection of severe bronchiectasis. For

but significant improvement was detected at 12 months (p=0.039). There

incipient structural alterations, the evaluation by LUS would not be

was no significant improvement on mean ppFVC, ppFEF25‐75 and

consistent. The lack of specificity of the B lines might diverge in
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confusion of the bronchiectasis with other changes and has to be

Aim: To evaluate the effect of an annual individualized exercise

carefully assessed.

program on pulmonary function, exercise capacity and quality of life
among young patients with CF.
Method: Forty‐two children and adolescents with CF were evaluated

F – 1 1 0 C a r d i o p u l m o n a r y E x e r c i se T e s t i n g
C a n P r e d i ct P u l m o n a r y E x a ce r b a t i on s in
C y st i c F i b r o s i s

with spirometry and cardiopulmonary exercise test (CPET). Patients
were divided into two groups: Group A: 21 patients participated in an
annual exercise training program, which was individualized according to
every patient's physical functioning profile and also supervised via ac-

Hatziagorou E.1, Kouroukli E.1, Tsanakas J.1, Kirvassilis F.1, Mantsiou C.1, Nousia L.1, Kampouras A.1, Kalantzis T.2, Kontouli K.1, Avramidou V.1

celerometers, and Group B: control group. Quality of Life was assessed

1. Pediatric Pulmonology and CF Unit, 3rd Paediatric Department,

Results: Forty‐two patients with CF (mean age 17.5 years, 50% male)

Aristotle University of Thessaloniki ‐ Thessaloniki, Greece

were evaluated with spirometry and CPET [mean (SD) FEV1=91.1%

2. Hellenic, Statistic Authority ‐ Thessaloniki, Greece

(19.1) and VO2peak=83.5% (18.1)]. At their initial assessment, the two

with the DISABKIDS questionnaire before and one year after the exercise training program.

groups had comparable pulmonary function and exercise capacity. One
Introduction: The role of Cardiopulmonary Exercise Testing (CPET) in

year after applying the personalized exercise program, exercise capacity

the assessment of prognosis in CF is crucial. However, as overall survival

was improved statistically significantly in the intervention group (Δ

of the disease becomes better, the need for examinations that can pre-

VO2peak% = +19.6, p=0.0001), whereas pulmonary function remained

dict pulmonary exacerbations (PEx) and subsequent deterioration be-

stable (ΔFEV1%: 1.9, p= 0.650). Both exercise capacity and pulmonary

comes evident.

function deteriorated ‐ not significantly (p=0.059 & p=0.100, respec-

AIM: To evaluate whether CPET‐derived parameters can be used as

tively) in the control group. Comparing the two groups, statistically sig-

prognostic indices for pulmonary exacerbations in patients with CF.

nificant improvement was found in exercise capacity and QOL score in

Μethods‐Results: During a 10‐year period (2009‐2019), 78 CF patients

the intervention group, compared to the control group after the annual

underwent CPETs. Cox regression analysis revealed that VO2peak%

exercise program (p=0.0001).

predicted (Hazard ratio (HR), 0.988 (0.975, 1.000) p=0.042), PetCO2

Conclusion: An annual individualized and supervised exercise interven-

(End tidal CO2 at peak exercise) (HR 0.948 (0.913, 0.984) p=0.005), VE/

tion program can improve exercise capacity and quality of life among CF

VO2, (respiratory equivalent for oxygen at peak exercise) (HR 1.032

patients. As VO2peak is an important prognostic index in CF, co-

(1.003, 1.062) p=0.033 were significant predictors of pulmonary ex-

ordinated physical activity seems to improve decisively both quality of

acerbations in the short term after the CPET. Additionally, patients with

life and survival.

VO2peak%predicted <60% were 80% more likely to have a PEx than
those with greater exercise capacity.
CPET can provide valuable information regarding upcoming pulmonary
exacerbation in CF. Patients with VO2peak <60% are in great risk of
subsequent deterioration. Regular follow up of CF patients with Exercise
Testing can highlight their clinical image and direct therapeutic

F – 1 3 3 C l i n i c a l F i n d i ng s a n d L o n g‐T e r m
Ef fect of Methicil li n ‐R e s i s t a n t
St ap h yl oc oc cu s a u re us I so l a ti o n i n C y s t ic
Fibrosis Patients

interventions.
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F – 1 1 2 E f f e c t o f a n I n d i v i d u a l i z e d E xe r c i s e
P r og r a m o n E x e r c i s e C a p a c i t y a n d Q u a l i t y
o f L i f e a m o n g P a t i e n t s wi t h C y st i c F i b r o s i s

Pediatric Pulmonolgy, Hacettepe University, School of Medicine ‐
Ankara, Turkey
Introduction: Methicillin‐resistant Staphylococcus aureus (MRSA) rates

Hatziagorou E.1, Kouroukli E.1, Tsanakas J.1, Kirvassilis F.1,
Kampouras A.1, Giannakoulakos S.2, Kouidi E.2,
Deligiannis A.2

have increased in cystic fibrosis (CF) patients in the recent decade.

1. Pediatric Pulmonology and CF Unit, 3rd Paediatric Department,

colonization in patients with CF, define risk factors, clarify the

Aristotle University of Thessaloniki ‐ Thessaloniki, Greece

effect of MRSA on pulmonary functions, body mass index (BMI)

2. School of Physical Education & Sports Sciences, Aristotle Uni-

and annual acute pulmonary exacerbations in children with

versity of Thessaloniki ‐ Thessaloniki, Greece

Prevention and treatment of pulmonary infections remain the main goal.
Objective: The aim of this study is to determine the rate of MRSA

MRSA‐positive cystic fibrosis.
Methods: This was a retrospective cohort study. CF patients who

Background: Physical activity has been found to have a positive impact

had at least one MRSA(+) sputum‐deep oropharyngeal culture

on many patients with cystic fibrosis (CF).

between September 2016‐2019 who came for an outpatient
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control were enrolled. MRSA growth rate, colonization status

2. Cardiothoracic, Milpark Netcare Hospital ‐ Johannesburg, South

were recorded. Clinical characteristics, hospitalization rates at

Africa

MRSA isolation and at last visit were recorded. BMI, FEV1%,
annual pulmonary exacerbation rate changes before‐after MRSA

Introduction: Most Caucasian and mixed race people with cystic fibrosis

growth were evaluated.

(CF) in South Africa (SA) have at least one copy of minimal function

Results: Among 349 CF patients, 61 patients (17.5%) had at least one

p.Phe508del mutation and are therefore eligible for triple combination

MRSA growth. Mean diagnostic age of the 61 CF patients was 18.8

CFTR modulator therapy. In contrast, no CFTR modulator is effective for

months (min:0.6‐max:147). Mean follow‐up of for patients was 1.7±1.1

3120+1G >A, a class I minimal function mutation reported to be common

years. Ten patients had homozygous delF508 mutation. Mean age for

in people with African ancestry. This study aimed to describe the geno-

first time MRSA‐positive culture was 8.1 years (min:0.6‐max:16.8 years).

type of black African children with CF in SA, and to compare diagnosis

Other than regular treatments, 15 patients (26.2%) and 5 patients (8.2%)

and clinical characteristics with SA children homozygous for p.Phe508del.

were under inhaled tobramycin and inhaled colistin treatment because of

Methods: A retrospective study was conducted using data from

Pseudomonas aeruginosa colonization, respectively.

the SA CF Registry (SACFR) captured by December 2019. De-

Twenty‐eight (45.9%) patients were symptomatic when MRSA was de-

mographic and diagnosis information including CFTR mutations

tected for the first time. All of these patients had cough, 8 of them had

of children < 18 year with CF were identified. Annual review

increased sputum, 4 had fever and 3 had hypoxia. Nine patients (14.8%)

data, for 2018, on microbiology, complications, therapies, nutri-

had P. aeruginosa concurrently, 15 patients had intermittent‐chronic P.

tion [WHO weight for age z‐score (WAZ)] and pulmonary func-

aeruginosa colonization during the first isolation. Thirty‐seven patients

tion outcome [forced expiratory volume in one second,

(60.7%) received antibiotic treatment (27 had oral, 10 had intravenous

percentage predicted (FEV1pp)] were compared in black Africans

treatment). The most common antibiotic modalities were trimethoprim‐

and children homozygous for p.Phe508del.

sulphomethaxozole followed by vancomycin. At the end of the treatment,

Results: Forty‐five black African and 123 children homozygous for

15 patients (24.6%) had only one, 13 (21.3%) had intermittent, 32 had

p.Phe508del were identified representing 62% (168/270) of the

(52.5%) persistent MRSA growth. Mean MRSA colonization time was

SACFR pediatric population. Median age in black Africans was

16.1±14.1 months.

younger than children homozygous for p.Phe508del [6.6 years (IQR

The mean BMI during the first MRSA detection was 16.7 (min:12.6‐

3.1 ‐10.4) vs. 10.5 years (IQR 6.5 ‐14.0); p<0,001]. Among black

max:29.2), mean FEV1%: 96.2 (min:48‐max:141). The mean BMI of pa-

Africans, the 3120+1G >A mutation was most common, homozygous

tients at last evaluation was 17.04 (min:12.6‐max:29.4), mean FEV1%

in 28 (62%) and heterozygous in 11 (25%). More black Africans were

was 91.4 (min:36‐max:142). There was no statistically significant differ-

diagnosed under 1 year of age [n=37 (82%) vs. n=77 (62%); p=0.016].

ence between the first and last BMI and FEV1% values, but the annual

Malnutrition at diagnosis was more common in black Africans [mean

acute pulmonary exacerbation rate significantly increased from 0.6 to 1.2

WAZ ‐4.6 (SD 1.47) vs. WAZ ‐2.0 (SD 1.92); p<0.001] and fewer

after the initial MRSA growth (p<0.001) in the whole patients.

presented with meconium ileus [n=3 (6%) vs. n=28 (23%); p=0.031].

Similarly, the exacerbation rates significantly increased in both patient

Socio‐economic factors differed significantly between groups:

groups whether they were treated for MRSA or not. Among the patients

household cigarette smoke exposure [n=27 (22%) vs. n=2 (4%);

who had one MRSA growth, the annual exacerbation rate was also in-

p=0.015], and access to private health care [n=82 (67%) vs. n=5

creased but it was less than the patients who had MRSA colonization.

(11%); p<0.001] was more common in children homozygous with

This difference was statistically significant (p:0.007).

p.Phe508del. In contrast, more black African children did not have

Conclusion: The rate of MRSA was similar with previous reports. MRSA

access to running water or electricity [n=8 (18%) vs. 0; p<0.001] and

growth did not affect BMI and FEV1% values. MRSA growth was found

received a social welfare grant [17 (38%) vs. 9 (7%); p<0.001]. Black

to be related with increased annual pulmonary exacerbations in-

African children did not have significantly different pulmonary

dependent of P. aeruginosa. The treatment strategy for MRSA was not

function [median FEV1pp 85.6 (IQR 51.7 ‐94.6) vs. 87.4 (IQR 74.8 –

found to be effective on MRSA colonization. Intermittent‐persistent

102.6); p=0.270], nutrition [mean (SD) BMI z‐scores ‐0.24 (1.38) vs. ‐

MRSA growth caused more annual exacerbations than one MRSA

0.19 (1.05); p=0.820], or P. aeruginosa infection [n=16 (40%) vs. n=38

growth. Precautions to prevent infection with MRSA in CF patients

(34%); p=0.469].

should be complied with in all CF centers.

Conclusion: The majority of black African children with CF in SA are
homozygous with a class I minimal function CFTR mutation and will
not benefit from triple combination CFTR modulator therapies. De-
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2. Department of Biostatistics, All India Institute of Medical Sciences
‐ New Delhi, India
Introduction: Cystic fibrosis is an emerging disease in India. In-

Belkahla M.1, Ghodbane I.2, Nony P.1, Kasai Koupai B.1,
Gueyffier F.1, Reix P.2

dian patients with cystic fibrosis differ from their counterparts in

1. UMR5558 Biométrie et Biologie Evolutive, CNRS, Université de

nization with Pseudomonas and Staphylococcus early in life. There

Lyon ‐ Villeurbanne, France

is a lack of studies on mortality in Indian children with cystic

2. Pediatric CF Center, Hospices Civils de Lyon ‐ Lyon, France

fibrosis. Identification of risk factors for mortality may help in

the Western world in being poorly nourished and having colo-

identification of high‐risk groups and plan management policies
Objectives: To assess the potential effect of a CFTR modulator

of such patients.

(Ivacaftor) to alter bacterial colonization with Pseudomonas aerugi-

Objective: To analyze the predictors of factors related to death and

nosa (PA) and Staphylococcus aureus (SA) in patients with CF (cystic

survival among Indian children with cystic fibrosis.

fibrosis).

Methods: This was a retrospective study in which we collected the

Search methods: An exhaustive bibliographic search was carried out

data of children diagnosed with cystic fibrosis during the period of

using two databases (Medline, Cochrane) and the clinical trials reg-

2010 to 2020. Data on demographic variables, clinical features, fa-

istry (clinicaltrials.gov register). The research was performed in-

mily history, type of mutations, compliance to therapy, age of airway

dependently by two investigators with the same list of keywords (MB

colonization with specific bacteria, lung function parameters, number

and IG).

of hospitalizations and duration of hospitalization were extracted on

Selection criteria: Controlled randomized or observational clin-

a pre‐designed proforma. Comparison of all variables was carried out

ical studies reporting microbiological outcomes in patients taking

between those who died and those who survived. Continuous vari-

a CFTR modulator.

ables were compared using Student's t‐test or Mann‐Whitney test as

Data collection and analysis: Abstracts were first analyzed, followed

appropriate. Categorical data were reported as frequency (%), and

by data extraction from full text articles when appropriate. Incon-

compared using Chi‐square or Fisher's exact test. Kaplan Meier

sistencies after data extraction were resolved by consensus (PR and MB).

followed by logrank test was used to analyze the bivariable asso-

The quality of the RCTs was estimated with the Cochrane assessment

ciation of various potential factors with time to death as outcome.

risk of bias and the five‐point scoring instrument developed by Jadad and

Subsequently, stepwise Cox regression analysis with potential risk

Enkin. A statistical analysis was performed using the RevMan® software.

factors and time to death as outcome was performed with inclusion

Main results: We identified 764 reviews, 693 of which were excluded.

and exclusion criteria as p (0.05) and p (0.1), respectively. Stata 15.0

After exclusion of duplicates and a full text assessment for eligibility, 3

statistical software was used for data analysis. In this study, p‐

studies were analyzed (1 RCT and 2 observational studies). Studies were

value<0.05 was considered as statistically significant.

all reporting results for Ivacaftor. The risk of bias was found to be

Results: A total of 178 children were enrolled in the study. There were a

moderate to critical. We found that Ivacaftor exposure reduces the risk

total of 32 deaths. Mean (SD) age at death was 12 (4.9) yrs. On bivariable

of Pseudomonas aeruginosa infections by 22% (RR 0.78, 95% CI 0.70 –

analysis, significant factors associated with mortality included: neonatal

0.87; I2 = 59%, p<0.000001) and Staphylococcus aureus infections by 9%

complications, male gender, fever, hemoptysis, recurrent abdominal pain,

(RR 0.91, 95% CI 0.87 – 0.95; I2 = 0%, p<0.0001).

recurrent vomiting, sputum production, and salty kiss, lower Z‐score of

Authors' conclusions: despite the paucity of data and a moderate

weight for age and BMI at diagnosis, lower mean FEV1 at time of di-

to critical risk of bias for the studies, Ivacaftor was found to be

agnosis, higher leukocyte counts, colonization with Pseudomonas spp,

associated with a significant reduction of bacterial colonization

cystic fibrosis related diabetes (CFRD), allergic bronchopulmonary as-

in patients with CF. More data are however needed to confirm

pergillosis (ABPA), and pneumothorax.

these findings with other CFTR modulators.

On multivariable Cox regression analysis, significant factors asso-

Keywords: Cystic fibrosis, CFTR modulator, ivacaftor, VX‐770,

ciated with mortality included presence of neonatal complications

Kalydeco, infection, inflammation, Pseudomonas aeruginosa, Staphylo-

hazard ratio (HR):8.5(95% CI, 3.0 ‐ 23.9, p < 0.001), Low Z scores for

coccus aureus.

BMI at the time of diagnosis HR:7.1(95% CI 2.3 ‐ 22.0, p < 0.001),
FEV1/FVC at the time of diagnosis HR:5.1(95% CI, 1.65 ‐ 15.4, p <
0.004) and FEV25‐FEV 75 at the time of diagnosis HR:3.6 (95% CI,

F – 1 7 7 P r e d i c t o r s o f M o r t a l i t y in Ind i a n
C h il d r en wi t h C y st i c F ib ro s is

1.1‐ 11.8, p = 0.03)
Conclusion: Neonatal complications, low BMI and lower pulmonary
function test results were associated with increased risk of mortality

Kaur H.1, Jat K.1, Kabra S.1, Lodha R.1, Pandey S.2

in children with CF. Of these, the two variables (low BMI and low

1. Pediatrics, Division of Pediatric Pulmonology, All India Institute of

PFT indices) are modifiable and possibly can be improved by early

Medical Sciences ‐ New Delhi, India

diagnosis.
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2. Institute of Pediatrics, Department of Pediatric Radiology, Poznan
University of Medical Sciences ‐ Poznan, Poland
While previous studies comprehensively describe the impact of
bacterial infections on clinical status in cystic fibrosis (CF) pa-

Sunman B., Yalcin E., Ozsezen B., Ademhan Tural D.,
Nayir Buyuksahin H., Guzelkas I., Emiralioglu N., Dogru D., Özçelik U., Kiper N.

tients and their progressive lung disease, much less is known

Department of Pediatric Pulmonology, Ankara, Hacettepe University

spiratory virus and that has apparent implications on clinical

Faculty of Medicine ‐ Ankara, Turkey

about the influence of viral infection. We assumed the majority of
pulmonary exacerbations in CF patients are caused by a reoutcomes and pulmonary function.
We analyzed 37 nasopharyngeal swab samples obtained from CF

Objectives: Our aim was to assess the impact of early chronic methicillin‐

pediatric patients. The swabs were assessed with Multiplex PCR

sensitive Staphylococcus aureus (MSSA) infection on long‐term pulmonary

for the presence of genetic material of 21 respiratory viruses and

function in pediatric fibrosis (CF) patients.

bacteria causing pulmonary infections. Moreover, we analyzed

Methods: A retrospective study was conducted to evaluate the impact of

the results of laboratory tests (blood leukocytes count, C‐

early chronic MSSA infection on nutritional status, pulmonary functions

reactive protein), chest radiograph, sputum culture results and

and pulmonary exacerbations.

lung function tests (spirometry, body plethysmography, impulse

Results: A total of 52 children were included. Of them, 26 were

oscillometry). The severity of symptoms was assessed using

infected with chronic MSSA infection before the age of four

Shwachman‐Kulczycki score and chest radiographs were as-

years, and 26 were infected between the age of four and six

sessed using the Brasfield scoring system. Statistical analyses

years. Body mass index as nutritional status at the age of eight

were performed with the Statistica package.

years was similar in both patient groups. Percentage of forced

We found that 7 samples (19%) were positive for the presence of

expiratory volume in 1 second (FEV1) and forced expiratory flow

9 pulmonary viruses (Rhinovirus n=2, Adenovirus n=2, human

between 25% and 75% of vital capacity (FEF 25‐75) at the age of

Metapneumovirus A and B n=2, Parainfluenza 1 n=1, Parain-

eight years were reduced in the early infected group compared to

fluenza 3 n=1, Parainfluenza 4 n=1). The presence of any virus

the group infected at later ages [98 (85.5‐106.25) vs. 106.5

during pulmonary exacerbation correlated with less severe

(95.75‐115.5), p=0.047; 84.85 ± 25.53 vs. ‐102.27 ± 26.27,

symptoms and higher Shwachman‐Kulczycki score (p=0.003) and

p=0.019 respectively], although the percentage of forced vital

higher Brasfield score, however the latter was not significant

capacity did not differ significantly between the two groups [93.5

(p=0.07). Moreover, we observed that the presence of virus

(81.25‐102.25) vs. 103 (91.75‐108), p=0.092, respectively]. Ex-

correlated with lower reactance at 10 Hz in impulse oscillometry

acerbations observed between the age of six and eight years in

(p=0.07), suggesting decreased elasticity of lung parenchyma and

the early infected group were more frequent compared to the

patency of the small airways during viral infection. There were no

group infected at later ages [1 (0‐10) vs. 0 (0‐4), p=0.026,

significant differences in inflammatory markers levels, other lung

respectively].

function parameters, and microbiological results between CF

Conclusion: In this study, FEV1 and FEF 25‐75 were found to be

patients infected with virus and patients negative for viral in-

worse in pediatric CF patients with early chronic MSSA infection.

fection during pulmonary exacerbation.

However, further studies are needed to reveal the cause and

Isolation of a respiratory virus in CF pediatric patients during

effect relationship between chronic MSSA infection and pul-

pulmonary exacerbation in our preliminary report was associated

monary functions.

with less severe clinical course and decreased lung elasticity.
Further studies with larger sample size are required to confirm
these findings.
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Reduced bone mineral density (BMD) and impaired bone metabolism

presentations identified in a series of cases of a Brazilian reference

are relatively frequent findings among patients with cystic fibrosis

service in Immunology.

(CF).This complication is related to age, severity of lung damage and

Introduction: Chronic Granulomatous Disease (CGD) is a rare

nutrition disorders. The aim of the study was to determine the as-

inherited condition that can lead to infectious complications,

sociation between lung function and reduced bone density in chil-

such as repeated infections by pathogens, catalase‐positive

dren with cystic fibrosis.

bacteria and fungi, especially Aspergillus sp, and non‐infectious

Method: The study included 30 patients with CF (16 males) aged

complications, such as formation of granulomas and pneumonitis,

6‐18 years. BMD was measured via dual energy‐ray absorptio-

the lungs being the primary site of these events. Early diagnosis,

metry (DXA) scans with spinal scores recorded. They were ex-

agile and aggressive treatment of complications and care such as

pressed by Z scores. Pulmonary function was expressed as FEV1

non‐vaccination against tuberculosis bacillus (BCG) are im-

and FVC, disease severity as Shwachman‐Kulczycki score, and

portant strategies to improve morbidity and mortality of affected

25‐hydroxyvitamin D3 (25OHD) was measured with ELISA as-

patients.

says (normal range: 15‐60 ng/ml).

Methods and Results: A survey of the database of the Im-

Results: The mean value (SD) for FEV1 was 87.8% (±24.5), for

munology Service of a quaternary hospital in Belo Horizonte, a

FVC 87.4% (±19.1) and for Shwachman‐Kulczycki score 82.4

metropolitan city of Brazil, was conducted and described 11

(±18.8). Mean value in the CF group for 25OHD was 25.6 (±14.4)

cases of CGD with pulmonary manifestations, referring to the

ng/ml and was decreased significantly (p<0.001) compared with

period of approximately 15 years. Among the cases reported,

the control group 43.4 (±15). There were 5 CF patients (16%)

there was a predominance of pneumonias as the most frequent

with reduced bone density. The values of the correlates for BMD

pulmonary manifestation. The etiology of these events was not

and FEV1 were (r= 0.48), for Shwachman‐Kulczycki score (r=

elucidated in all cases due, among other factors, to the intrinsic

0.52) and for 25OHD (r= 0.48). Disease severity, decreased FEV1

diagnostic difficulty of the condition, unavailability of diagnostic

and decreased 25OHD in patients with CF were the strongest

methods and early initiation of antimicrobial and antifungal

predictors of decreased BMD. All patients were homozygous or

treatment that may have impaired the etiological diagnosis by

heterozygous for the DF508 mutation.

negativating cultures. Other relevant pulmonary events were

In conclusion, reduced BMD in CF patients was associated with DF508

Aspergillus infections, tuberculosis and complicated pneumonias.

genotype, lung disease severity, lower FEV1%pred and lower 25‐

Imaging tests were carefully reviewed and showed diffuse pul-

hydroxyvitamin D levels.

monary nodules, areas of consolidation with air bronchograms,
perihilar and mediastinal lymphonode increase, areas of necrosis
and abscess formation. Many patients presented several of these

RESPIRATORY MANIFESTATIONS OF EXTRA‐
PULMONARY DISEASES (INCLUDING AIDS)

alterations simultaneously, for instance, one of them presented
diffusely distributed pulmonary nodules, right perihilar lymphadenopathy and pulmonary parenchyma consolidation.
Two of the presentations are illustrative among the cases eval-

G – 3 7 P u l m o n a r y M a n i f e s t a t i on s o f
C h r on i c G r a n u l o m a t o u s D i s e a s e i n
C h i l d r en : S e r i e s o f C a s e s a n d L i t e r a t u r e
Review

uated: one of the patients evolved to death with pneumonia
complicated by abscess, refractory to broad spectrum treatment
with antibiotics and antifungal. On the other hand, another patient diagnosed early and who did not receive the BCG vaccine
did not present relevant complications related to the use of this

Neiva DM.1, Minafra FG.2, Cunha LA.2, Fonseca AC.3,
Zanini J.4, Vieira M.3, Assis S.3, Teodoro IM.3

exposure, such as "bcgeitis" or systemic dissemination of Myco-

1. Pediatric Pneumology, Federal University of Minas Gerais Clinics

transplantation with good evolution and without any pulmonary

Hospital ‐ Belo Horizonte, Brazil

complications until nowadays.

2. Immunology, Federal University of Minas Gerais Clinics Hospital ‐

Conclusions: In a literature review carried out in this research, the stu-

Belo Horizonte, Brazil

dies corroborate the data collected, with prevalence of pneumonia by

3. Pediatric Pneumology, Federal University of Minas Gerais Clinics

catalase‐positive bacteria (Staphylococcus, Burkholderia cepacea, Serratia

Hospital ‐ EBSERH ‐ Belo Horizonte, Brazil

and Nocardia) and fungi (Aspergillus) as most common complications. In

4. Radiology, Federal University of Minas Gerais Clinics Hospital ‐

association, the influence of early diagnosis as a major modifier of

Belo Horizonte, Brazil

prognosis in these patients is evidenced. In addition, monitoring with

bacteria bovis. This patient received hematopoietic stem cell

pneumology, as well as other specialties such as immunology and peObjectives: The aim of this study is to present the pulmonary manifes-

diatrics, is indicated, since pulmonary complications are those most

tations of Chronic Granulomatous Disease and its clinical and radiological

prevalent in people with Chronic Granulomatous Disease.
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loading dose; post‐subsequent doses. A higher score indicates more intensive respiratory support.
Results: Six patients (4 females; 2 males) were included in the
study from 4 centers. Their age ranged from 2 years 4 months to

Yaacoby‐Bianu K .

12 years 6 months. Nusinersen was started at mean age of 58.5

Pediatric Pulmonology Unit and CF Center, Carmel Medical Center ‐

months and median age of 41.5 months. The mean DKCH score

Haifa, Israel

was 13.1 prior to first dose; 12.5 post loading dose; 12.3 post
first maintenance dose; 12.5 post second maintenance dose.

Background: Kawasaki disease (KD) is a multi‐systemic vasculitis

Conclusion: Our cohort of patients who received Nusinersen at

of childhood. It affects medium‐sized arteries, predominantly the

symptomatic stage did not show significant improvement in

coronary arteries, but also has pulmonary manifestations which

overall respiratory health during treatment with follow‐up to

are not commonly recognized. The etiology of KD remains un-

second maintenance dose. However looking into individual out-

clear, though various hypotheses on the role of an infectious

come parameters, the duration of NIV use and ventilation set-

trigger for KD have been postulated.

tings could be reduced in 2 patients. There were scarce studies

Case presentation: Two cases of KD manifested as persistent

on the effect of Nusinersen on respiratory functions, especially

lung consolidation associated with Group A Streptococcus (GAS)

on SMAI patients who received the treatment at symptomatic

and Influenza A co‐infection, prolonged fever, and active in-

stage. We speculate that Nusinersen may play a role in the sta-

flammatory laboratory markers unresponsive to antibiotic

bilization of respiratory health of SMAI patients, even if it was

treatment are reported. One of the children developed pleural

given at a symptomatic stage. Further longitudinal study is nee-

effusion that necessitated chest tube drainage. In both cases,

ded to address the respiratory aspect of SMAI patients after

resolution of fever and pulmonary manifestations were achieved

receiving Nusinersen.

following administration of Intravenous Immunoglobulin (IVIG)
treatment.
Conclusion: Pediatricians should consider the diagnosis of KD in the
presence of pneumonia that is nonresponsive to antibiotic therapy with
prolonged fever and inflammatory reaction. This can prevent delay in

H – 1 1 7 S l e e p D i so r d e r e d B r e a t h i n g a n d
S p i n al S u r g e r y O u t c o m e s in P e d i a t r i c
Pa t i e n ts wi t h N e u r o m u s c u l a r Sc ol i o s i s

diagnosis and the detrimental sequelae. Also, the potential mechanism
underlying pathogen infection‐mediated KD requires further investiga-

Polychronakis T.

tion, which may provide scientific evidence for the pathogenesis of KD.

Pediatric Respiratory, Addenbrooke's, Cambridge University Hospital ‐ Cambridge, United Kingdom

NEUROMUSCULAR AND CHEST WALL DISEASES
(INCLUDING SIDS)

Background: Neuromuscular scoliosis (NMS) is secondary to a
static or progressive neurological or neuromuscular disorder.
Natural progression without treatment can lead to severe restrictive lung disease and respiratory insufficiency (1). Spinal

H – 8 2 T h e Re s p i r a t o r y O u t co m e s o f
C h i l d r en wi t h SM A T y p e I Re ce i v i n g
N u s i n e r se n Th e r a p y a t Sy m p t o m a t i c S t a g e

surgery for patients with NMS is associated with prolonged
length of stay (LOS) in pediatric intensive care (PICU) and high
immediate post‐operative complication rate (2).
Aims: To examine the relation between sleep disordered

Siu KK.

breathing (SDB) and outcomes of scoliosis surgery in a group of

Pediatrics, The Duchess of Kent Children's Hospital at Sandy Bay ‐

high‐risk patients.

Hong Kong, Hong‐Kong

Methods: Retrospective review of medical notes and sleep study
data of patients with NMS referred to our sleep lab in a 5‐year

Purpose of Study: To track the respiratory status of SMA1 children over

period.

the course of Nusinersen treatment.

Results: Fifty‐six patients with NMS referred to our sleep lab

Methods: Patients who enrolled into the SMA extended‐assisted pro-

underwent spinal surgery. Mean LOS in hospital was 12.2 days

gram since 2018 were recruited. Retrospective review of their re-

(3‐44), mean PICU LOS was 1.5 days (0‐11) which is similar to

spiratory health was performed. An objective respiratory assessment tool

previously reported LOS following spinal surgery in pediatric

was derived (DKCH score) to measure the outcome. The score (1‐46)

neuromuscular scoliosis patients (2). SDB was common; mean

takes into account the number of SMN copies, needs for physiotherapy

Apnea Hyponea Index (AHI) was 4.5 events/hr (0‐38.4), mean

and invasive/non‐invasive ventilation (NIV) [Table 1]. Patients were as-

Oxygen Desaturation Index (ODI, dips/hr) was 10.17 (0‐61) and

sessed at several time points: prior to first Nusinersen dose; end of

mean oxygen saturations were 95.39% (90‐99.1). In addition,18/
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56 patients developed early post‐op complications (32.1%), most

children were receiving ventilatory support (tracheostomy in 2

commonly Lower Respiratory Tract Infection (6/18).

SMA1 patients), 5 had feeding gastrostomy (2 SMA1 patients).

Linear regression model revealed weak correlation between low

Mean overnight hemoglobin saturation (SpO2) at start and at one

mean oxygen saturations, AHI and ODI with LOS in PICU.

year was 95.4 ± 2.1 % and 95.5 ± 1.8 % respectively, mean one

Eight patients were established on Non‐invasive Ventilation

year difference was + 0.2 %, range ‐3 % to +4 %. Mean BMI/

(NIV) prior to assessment and 2 patients were started on NIV as a

weight for length (Z scores for sex and age) at start and at one

result of their assessment. Patients on NIV had comparable LOS

year was ‐1.9 ± 5.1 and ‐1.7 ± 4.6 respectively, mean one year

in PICU (mean 2.3 days 0‐11 days) to the rest of the group (mean

difference was ‐0.2, range ‐1.0 to +0.6. In the observed period, no

1.4, 0‐7 not statistically significant).

patient progressed to a new need, neither for noninvasive or

Patients admitted to PICU for 3 days or more had significantly

invasive ventilation nor feeding gastrostomy.

lower mean SaO2 and higher ODI compared to patients requiring

Conclusions: In a mixed group of SMA patients treated with nusinersen

PICU admission for 2 days or less (94.073% vs. 96.065%, p=0.02,

for one year, a trend towards higher mean overnight SpO2 and higher

20.64 dips/hr vs. 6.98 dips/hr, p=0.012). LOS in PICU was not

nutritional status Z scores were observed although the differences did

different for patients on NIV compared to patients not requiring

not reach statistical significance.

NIV (2.3 days vs. 1.4 days, p=0.891).
Discussion: Mean oxygen saturations and ODI are useful in
predicting prolonged LOS in PICU post operatively in a group of
high risk patients with NMS undergoing scoliosis surgery. LOS in
PICU was not increased in patients requiring NIV compared to

H – 1 4 5 I d i o p a t h ic S c o li o si s ‐ A 4 ‐y e a r
E x p e r i e n c e wi t h Br a c e U s e a nd P u l m o n a r y
Fu n cti o n

the rest of the group.
1. Saito N et al. The Lancet 1998;351(9117):1687‐1692.

Papadopoulou A.1, Lampidi S.1, Mikelatou K.1, Mermiri
DZ.2, Boutis A.3

2. Berry J.G. et al. Pediatrics 2017;139(3):e20162574.

1. Pediatric Allergy and Asthma Unit, KAT General Hospital, ‐ Athens,
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H – 1 1 9 R e s p i r a t o r y a n d N u t r i t i o n a l E f f ec t s
o f N u si n e r s e n T r e a t m e n t i n S p i n a l M u s c u l a r
Atrophy Patients

laia Penteli ‐ Athens, Greece

Zver A.1, Lepej D.1, Kotnik Pirs A.1, Praprotnik M.1,
Setina Smid S.1, Butenko T.2, Osredkar D.2, Krivec U.1

Introduction: Idiopathic spinal scoliosis (ESA) is usually treated with a

1. Department for Pulmonary Diseases, University Children's Hos-

time of application, but it is unclear how the overall respiratory function

pital Ljubljana ‐ Ljubljana, Slovenia

is affected during treatment.

3. Department of Scoliosis and Spine Disorder, KAT General Hospital
‐ Athens, Greece

long‐term brace use. There is a transient reduction in vital capacity at the

2. Department of Child, Adolescent and Developmental Neurology,

Material and method: Sixty‐two children (87% girls, mean age

University Children's Hospital Ljubljana ‐ Ljubljana, Slovenia

12.9 ±1.6 years, BMI 19.7 ± 3.54) were followed for 4 years
(mean follow‐up 42 ± 13 months). Fourteen (22.7%) children had

Background: Spinal muscular atrophy (SMA) is an autosomal recessive

thoracic, 32 (51.6%) thoracolumbar and 16 (25.9%) lumbar sco-

neuromuscular disorder caused by a mutation in the SMN1 gene en-

liosis while 29 (46.8%) had mild, 29 (46.8%) moderate and 3

coding for the SMN protein. Besides deleterious effects on motor func-

(4.8%) severe scoliosis.

tion, the more severe disease types importantly affect patients’ breathing

Results: The mean value of FVC in children at their first visit

and feeding. Nusinersen is a synthetic anti‐sense oligonucleotide that

prior to brace use was 93.7 ± 13.7%. During follow‐up, while an

enables copies of SMN2 genes to produce sufficient levels of functional

improvement or stabilization of the degree of scoliosis was

SMN protein to efficiently relieve disease‐related symptoms.

observed, there was a gradual decrease in vital capacity by

Objective: Our aim was to evaluate the effects of nusinersen on

4%, 10%, 8% and 12% at the 1st, 2nd, 3rd, and 4th follow‐up

respiratory and nutritional parameters in children treated at the

year, respectively. Birth weight, the age of brace use, gender

University Children's Hospital Ljubljana.

and smoking of parents did not appear to contribute to this

Methods: We analyzed data from 24 children receiving nusi-

decline.

nersen over a one‐year period. Overnight oximetry and nutri-

Conclusions: Brace application appears to significantly affect the

tional indicators (body mass index (BMI) or weight for length in

respiratory function of children with idiopathic scoliosis. The

children younger than 2 years) at treatment start and at 12

reduction in vital capacity was evident from the 2nd year of

months were compared.

application and was not due to other risk factors. Continuous

Results: Five type 1, age 7.18 ± 6.1 yrs, 15 type 2, age 8.46 ± 4.9

monitoring of children and after completing treatment in a larger

yrs and 4 type 3, age 9.86 ± 4.2 yrs patients were included. Ten

sample will help to draw clearer conclusions.
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I – 5 5 R e l a t i o n s h i p be t w e e n t he 2 3 S r R N A
M u t a t i o n a n d th e S i g ni f i c a nc e o f C l i n i c a l
an d L a b o r a t o r y T e s t s i n C h i l d r e n wi t h
Mycoplasma Pneumonia

I – 1 H umid ifi e r‐ D i si n f e c t a n t s M a y A f f e c t
A s th m a a n d I t s S e v e r i t y i n K o r e a n
P r es c h o o l C h i l d r e n

Sung MS .

Yang HJ.1, Park C.2, Won S.3, Kim Y.2, Kim S.2, Lee SY.4,
Hong SJ.4,

worldwide, especially in East Asia. Macrolide antibiotics are known to

1. Pediatric Allergy and Respiratory Center, Department of Pe-

pneumoniae 23S rRNA. The presence of M. pneumoniae mutants has been

diatrics, Soonchunhyang University Seoul Hospital ‐ Seoul, South

reported to be mainly associated with persistent clinical symptoms such

Korea

as fever, resulting in prolonged hospital stay. Therefore, we investigated

2. SCH Biomedical Informatics Research Unit, Soonchunhyang Uni-

the correlation between significance of clinical and laboratory tests and

versity Seoul Hospital ‐ Seoul, South Korea

the presence of the A2063G mutation in Korean children with M.

3. Department of Public Health Sciences, Seoul National University ‐

pneumoniae.

Seoul, South Korea

Methods: We analyzed the distribution and pathological patterns of

4. Department of Pediatrics, Childhood Asthma Atopy Center, En-

pathogens and evaluated the status of antibiotic resistance of pathogens

vironmental Health Center, Asan Medical Center, University of Ulsan

in children with CAP. Twenty‐five hospitals based on the national com-

Pediatrics, Soonchunyang University ‐ Gumi, South Korea
Purpose: Mycoplasma pneumonia (M. pneumoniae) has been increasing

College of Medicine ‐ Seoul, South Korea

inhibit protein synthesis by binding to domain II or domain V of the M.

munity implemented a surveillance network and conducted an 11‐month
prospective study. The 98 pediatric patients who were admitted due to

Background: The role of indoor environmental toxicants has

pneumonia diagnosed on the basis of chest X‐ray with respiratory

become the subject of increasing attention in the field of asthma

symptoms and positive for M. pneumoniae in polymerase chain reaction

management and prevention. In Korea, sales of humidifier dis-

with no evidence of other bacterial or viral infections were included.

infectants (HDs) were comprehensively banned after November

Sequence analysis of the 23S rRNA gene in M. pneumoniae was per-

2011 because of the causal inference between use of HDs and

formed to identify macrolide resistance.

fatal acute lung injury.

Results: Mutations in the 23S rRNA gene were detected in 54 of 98

Objectives: To investigate the temporal relation between the

patients (55.1%). The lactate dehydrogenase (LDH) and C‐reactive pro-

level of asthma control and severity and ban of HD sales.

tein (CRP) levels were significantly higher in the group with mutation

Methods: We used interrupted time series analysis with negative

than the group without mutation (LDH: 300±79 U/L vs. 469±206 U/L,

binomial regression and generalized estimating equation to in-

CRP: 2.5±1.7 mg/dL vs. 4.9±4.3 mg/dL; P=0.03 vs. P=0.014). Total febrile

vestigate the level of asthma control and severity in a nationwide,

days, febrile days before admission and the duration of macrolide anti-

retrospective cohort of preschool asthma from 2007 to 2016, in

biotic therapy were significantly longer in the group with mutation than

Korea. We compared the incidence rate ratio (IRR) of asthma‐related

the group without mutation(P<0.05)

outcomes and applied a concept of rank sum of asthma medication in

Conclusion: Clinical features and laboratory tests of M. pneumoniae were

each participant, according to the step of asthma‐controller in the

significantly different between groups (with mutation and without mu-

GINA guideline.

tation) in Korean children.

Results: We studied 817,809 cases of preschool asthma. The ban
of HD sales was associated with an immediate reduction of ‐6.4%
in asthma hospitalization (IRR = 0.936, 95% CI 0.912‐0.960), ‐
10.0% ED visit (IRR = 0.9, 95% CI 0.839‐0.966), and ‐26.9% in the
rank sum of asthma medications (RR = 0.731, 95% CI 0.707‐

I – 94 Cl inical Outcom es for C hi ldren with
T r a c he o s t o m y R ec e i v i n g Ho m e c a r e : A
R e tr o s p e c t i v e Si n g l e‐ C e n te r S t u d y

0.754). In addition, it was associated with a sustained reduction
0.884), ‐18.8% in ED visits (IRR = 0.812, 95% CI 0.793‐0.830),

Minato T.1, Okada K.2, Fujibayashi H.1, Ueda M.1,
Kotani S.3, Nambu Y.1

and ‐14.8 % in the rank sum of asthma medications (RR = 0.852,

1. Pediatrics, Toyooka Hospital ‐ Toyooka, Japan

95% CI 0.835‐0.869) per year during the study period.

2. Pediatrics, OKADA Kodomonomori Clinic ‐ Saitama, Japan

Conclusions: The ban of HD sales was associated with an immediate and

3. Rehabilitation, Toyooka Hospital ‐ Toyooka, Hyogo, Japan

of ‐12.3% in asthma hospitalizations (IRR = 0.877, 95% CI 0.870‐

sustained reduction of asthma‐related outcomes, which suggests that
exposure to HDs was a modifiable risk factor for asthma control and

Introduction: Advances in medical technology at neonatal or pediatric

severity.

intensive care units have increased the number of children going home
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after tracheostomy in Japan; however, various complications may place a

however, a variety of problems, such as TRCs requiring urgent inter-

heavy burden on families providing homecare, and we have experienced

vention and extra homecare, have placed a burden on families, resulting

issues related to the family member such as divorce, refusal to attend

in poor support for their children.

school. Therefore, we investigated the problems of homecare.
Methods: This retrospective study included children receiving
homecare who underwent tracheostomies between April 1995 and
November 2019 at Toyooka Hospital, Japan. The analyses included
children's clinical characteristics, age, reason for tracheostomy,
contents of homecare, tracheostomy‐related complications (TRCs),

I – 1 0 4 R S V ‐A i n H o s p i t a l i z e d C h i l d r e n
ov e r 2 Ye a r s o f A g e L e a d s t o M o r e S e v e r e
Cl i n i ca l C o u r s e t h a n O t h e r R e s p i r a to r y
Vi ru s e s

clinical course, and issues suffered by the family.
who underwent tracheostomy [median age, 9 months; inter-

Petrova G.1, Miteva D.1, Georgieva B.1, Parina S.1,
Korsun N.2, Perenovska P.1

Results: The study cohort included 26 children (19 boys/7 girls)
quartile range (IQR), 4.25‒30.5 months]. Thirteen children (50%)

1. Pediatric Clinic, University Hospital “Alexandrovska”, Medical

who suffered severe motor and intellectual disabilities (SMIDs)

University of Sofia ‐ Sofia, Bulgaria

needed a tracheal cannula due to insufficient ventilation. The

2. Department of Virology, National Centre of Infectious and Para-

number of such children has increased since 2000. In 12 children

sitic Diseases ‐ Sofia, Bulgaria

(46%), a tracheal cannula was placed to secure the airway due to
stenosis. In one child (4%) with neuromuscular disease, tra-

Influenza virus (IV), respiratory syncytial virus (RSV), parain-

cheostomy was performed. In addition to tracheostomy care, 12

fluenza virus (PIV), and human metapneumovirus (hMPV) are the

(46.2%) children required oxygen, whereas 16 (61.5%) required

most common viruses associated with acute lower respiratory

mechanical ventilation therapies. Furthermore, 19, 2, and 1 child

infections (ALRIs) in young children (<5 years). ALRIs are a

required parenteral nutrition, renal pelvis management, and

leading cause of morbidity and hospital admissions in children.

stoma care, respectively. Twelve children were hospitalized for

Apart from the known role of RSV as the most important pa-

TRC; of them, nine required urgent intervention due to bleeding

thogen causing acute respiratory disease in infants and young

from a tracheo‐innominate artery fistula (TIAF) (1 case), sudden

children under the age of 2, it is also a significant viral pathogen

ventilation failure due to bronchomalacia (4 cases), plastic

in older children hospitalized for respiratory infections (including

bronchitis (2 cases), and accidental decannulation (2 cases).

community‐acquired pneumonia).

Further analyses were performed by extracting data from med-

The study aimed to identify any distinctive clinical signs for different

ical records to assess issues related to family members, which

viral pathogens and foresee possible clinical course in children over 2

have been increasing in the last decade, such as injuries during

years of age.

homecare (e.g., intracranial hemorrhage and fractures). Closure

Nasopharyngeal and throat specimens were collected from chil-

of the tracheostomy hole was achieved in four children (15.4%).

dren (aged over 24 months and less than 18 years) with

The median tracheostomy duration was 66.5 (IQR 21.25‒123.25)

bronchiolitis and pneumonia during 2019. The viral etiology was

months. In all these cases, tracheostomy was performed to treat

determined by individual real‐time PCR assays against 11 re-

airway stenosis. All‐cause mortality was 23.1% (6/26), and

spiratory viruses.

tracheostomy‐related mortality was 7.7% (2/26, including

From the tested 205 children, laboratory and clinical data in 94

bleeding from TIAF and accidental extubation cases). There have

(45.8%) were suggestive for viral infection. Eighty‐one of these 94

been no TRC‐related deaths in the last 10 years.

children (86.17%) were positive for at least one virus. Co‐infections

Discussion: Although SMID management differs according to the

with two and three viruses were found in 23 (28.4%) of the infected

medical system, medical economy, and religion in each country,

children. RSV was the predominant pathogen (36.17%). Other iso-

the number of SMID patients going home after tracheostomy has

lated pathogens included rhinoviruses (12.76%), IV (9.57%), hMPV

increased in the last 10 years in Japan. Long‐term observations

(9.57%), adenoviruses (4.25%), PIV (4.25%) and bocaviruses (3.19%).

have revealed various TRCs. To prevent these TRCs, we per-

RSV‐B were more prevalent than RSV‐A.

formed transection in patients at risk of TIAF and added me-

The children with RSV‐A had an initial clinical course similar to

chanically assisted coughing to excrete tracheal secretions and

those with IV – extremely high fever, hardly lowered by anti-

positive pressure management to prevent airway obstruction due

pyretics and severe tracheal cough. There were two main clinical

to bronchomalacia to homecare. However, due to the increased

differences however: RSV‐A more often led to severe bronchial

burden on families, issues such as injuries caused by carelessness

obstruction and required oxygen supplementation (p=0.003) and,

or maltreatment during homecare, have emerged. Therefore, a

expectedly, no effect from neuraminidase inhibitors (NIs) was

support system should be established to reduce the burden on

noted. Some of the children with IV however presented at the

families.

clinic late (after 48 hours of disease onset) and thus they also did

Conclusion: We clarified that advances in the management of children

not show any improvement from the NI therapy, and required

with tracheostomy have reduced TRC‐related deaths in the last 10 years;

longer in‐hospital stay than the children with other pathogens.
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The RSV‐B children had milder clinical course and shorter hospital
stay. RV children had a tendency for higher levels of CRP as previously described.
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I – 1 0 9 T h e B e n e f i ts o f a H o s p i t a l‐ B a s e d
Ho m e C a r e P r o g r a m f o r C h i l d r e n wi th
Cy s t ic Fi br o si s

The fear of influenza as the most severe and possibly fatal rewide for all age groups, however the RSV burden is still

Chrysochoou EA ., Hatziagorou E., Kirvassilis F.,
Tsanakas J.

contributive to infants and the preventive strategy is focused

Pediatric Pulmonology and CF Unit, 3rd Pediatric Department,

only towards preterm infants under 2 years of age. Rapid testing

Aristotle University of Thessaloniki ‐ Thessaloniki, Greece

spiratory pathogen leads to effective vaccine developed world-

for respiratory viruses using molecular methods demonstrates
the RSV as pathogen of special interest also in children over the

Over the past thirty years, the need for pediatric home care has

age of 2 years. An effective RSV vaccination strategy aimed at

become increasingly important.

this group could possibly have a major impact on the burden

Aim: To investigate the benefits provided by the Pediatric Home

of ALRI.

Care Program to children with cystic fibrosis and the Health Care
System.
Patients – Methods: Children with cystic fibrosis entered prospectively

I – 1 0 8 T h e Be n e f i t s o f a H o s p i t a l ‐B a se d
H o m e C a r e P r o g r a m fo r T e c h n ol o g y‐
Dependent Children

in a hospital‐based home care program. We evaluated quality of life, lung
function, days of hospitalization and the cost for Health System one year
before and one year after the implementation of children with cystic
fibrosis to the home care program.

Chrysochoou EA., Kirvassilis F., Hatziagorou E.,
Tsanakas J.,

Results: Sixty children with cystic fibrosis entered the study. One year

Pediatric Pulmonology and CF Unit, 3rd Pediatric Department,

fibrosis had better quality of life (p<0.05). Their medical condition im-

Aristotle University of Thessaloniki ‐ Thessaloniki, Greece

proved significantly after the program, FEV1= 74% before, and FEV1 =

after the implementation of the homecare program, children with cystic

83% after (p<0.05). The days of hospitalization were 5 on average before
Over the past thirty years, the need for pediatric home care has

and 3 after (p<0.05). The cost for the Health Care System was reduced

become increasingly important.

from 2053 euros to 1622 euros after (p<0.05). A comparison between

Aim: The aim of the study was to investigate the benefits pro-

the two groups, cystic fibrosis patients monitored with home visits and

vided by the Pediatric Home Care Program to technology‐

cystic fibrosis patients monitored by telephone, showed that there was

dependent children and the Health System.

no statistically significant difference between the two groups with regard

Patients – Methods: Technology‐dependent children entered pro-

to quality of life, lung function, physical development and number of

spectively in a hospital‐based home care program. The program was

hospitalization days during exacerbations.

covered by two nurses and two physiotherapists who visited homes

Conclusion: The home care for children with cystic fibrosis im-

on a regular weekly basis and are referred to a tertiary Pediatric

proved the medical condition of the patients, reduced the days of

Department.

hospitalization and reduced the cost for the Health Care System

Results: Forty children entered the study. Mean age was 6.07

as well.

years. (20/40 with gastrostomy, 18/40 with tracheostomy and
14/40 on mechanical ventilation). The days of hospitalization
were significantly more one year before implementation (mean=
42, 25) than one year after (mean= 11.35). The days of hospitalization at the Intensive Care Unit were 19.7 before and 2.1 after
(p<0. 001). The emergency readmissions were more before the

I – 1 1 8 E s ta b l i sh m e n t a n d O p e r a t i o n o f
Na t i o n a l Su r v e i l l a nc e Sy s te m f o r t h e
E t i o l o g y o f C h i l d h o o d Co m m u ni t y ‐A c q u i r e d
Pn e u m o n i a .

implementation; 1.67 before and 0.97 after (p< 0.05). The cost

euros average, one year later) (p< 0.001). Comparison between

Lee MH.1, Sung MS.2, Sung MS.2, Sung MS.2, Chung
HL.3, Jang YY.3, Shim JY.4, Park Y.5, Hwang KJ.6, Jung
SO.6, Chung EH.7, Pred SG.8

the two groups, technology‐dependent patients monitored with

1. Pediatrics, Incheon Medical Center ‐ Incheon, South Korea

home visits and those monitored by telephone, showed that pa-

2. Pediatrics, Soonchunhyang University Gumi Hospital, College of

tients who received home visits were almost not readmitted to

Medicine ‐ Gumi, South Korea

the Unit (52% before, 96% after p= 0.001).

3. Pediatrics, Daegu Catholic University Medical Center Pediatrics ‐

Conclusion: Home care for technology‐dependent children seems

Daegu, South Korea

to have a good impact on patients, reduced the days of hospita-

4. Pediatrics, Kangbuk Samsung Hospital, Sungkyunkwan University

lization and reduced the cost for the Health System.

School of Medicine ‐ Seoul, South Korea

for the Health Care System was almost half of what it used to be
previously (from 14344.85 euros average cost before, to 7938
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5. Pediatrics, Wonkwang University Sanbon Hospital ‐ Gunpo, South

Conclusion: This is the first multi‐center study of the causes of

Korea

childhood CAP by the national surveillance system in Korea. In

6. Division of Bacterial Diseases, Center for Laboratory Control of

the diagnosis of lower respiratory infection in children, sputum

Infectious Disease, Korea Centers for Disease Control and Preven-

testing may be less reliable because it is difficult to obtain ade-

tion (KCDC) ‐ Cheongju, South Korea

quate samples. This system can provide the trends of pathogens

7. Pediatrics, Chungnam National University School of Medicine ‐ Dae-

and antibiotics resistance in childhood CAP and the scientific

jeon, South Korea

data to establish the treatment policy.

8. Pediatrics, Korean Academy of Pediatric Allergy and Respiratory

Acknowledgment: This research was supported by a fund

Disease (KAPARD) Study Group on Pneumonia & Respiratory Disease ‐

(#2018‐1340‐01) from the Research of Korea Centers for Dis-

Seoul, South Korea

ease Control and Prevention.

Background: Although there were some nationwide surveys on
the distribution of causative agents, disease patterns, and antibiotics resistance of community‐acquired pneumonia (CAP) in
adults, no nationwide survey in childhood CAP has been reported

I – 1 5 0 H o u s e h o l d h u m i d i t y a n d b r o n ch i a l
hy p er ‐ re acti v i ty i n ch i l dre n – E v a l u a t i o n o f
a qu e s t i o n n a i r e o n da m p n e ss a n d m o l d

in Korea. The purpose of this study was to establish a nationwide
monitoring system for CAP in children and to identify pathogens

Gueniche S., Vlachos H., Counil FP.

and antibiotics resistance in Korea by linking with the Centers

Pediatrics, Université de Sherbrooke ‐ Sherbrooke, Canada

for Disease Control & Prevention (KCDC).
Methods: A surveillance system was developed in 25 secondary

Background: Excess in home humidity is a known risk factor of

and tertiary hospitals in Korea to detect pathogens of childhood

asthma and bronchial hyperreactivity in children. Clinical eva-

pneumonia. Nasopharyngeal aspiration or sputum samples were

luation of this indoor factor usually relies on a few questions

collected from CAP patients from August 2018 to June 2019, and

targeted on moisture and its consequences. Although several

the causative pathogen was analyzed by culture and/or PCR. To

specific questions on household humidity have been used in a

identify macrolide‐resistant strains, KCDC examined point mu-

number of clinical studies on childhood asthma, none of them

tations at positions 2063 and 2064 in domain V of the 23S

have been validated to ensure their reliable use in clinical prac-

rRNA gene.

tice. The aim of this study was to evaluate the reliability of

Results: The mean age of the subjects was 3.8 years (1 month to

specific questions that were used in published studies to assess

17 years old) and the male to female ratio was 1:0.9. By age

household humidity.

group, there were 183 cases (36.6%) in the 1‐3‐year‐old group,

Method: a transversal observational pilot study was conducted over 1

followed by 111 (22.2%) in 7‐11 years old, 101 (20.2%) in less

year within the pulmonary function laboratory of Sherbrooke's Uni-

than 12 months, and 88 (17.6%) in 4‐6 years old and 13 (2.6%)

versity Hospital. The main goal of the study was to measure the re-

cases were over 12 years old.

producibility and the internal consistency of a specific 18‐item

The surveillance system collected 500 samples of CAP and a total

questionnaire evaluating domestic humidity. It was self‐administered

of 372 cases (74.4%) had identified pathogens. S. aureus was

electronically to parents of children having an appointment for a pro-

detected in 73 (14.6%), S. pneumoniae in 59 (11.8%), M. catarrhalis

vocation or a reversibility test at the pulmonary function laboratory. Its

in 23 (4.6%), H. influenzae in 13 (2.6%) cases and 4 cases (0.8%) of

content was drawn from several published questionnaires, ensuring that

B. pertussis. Pathogens for atypical pneumonia were isolated in

each concept was measured by 2 different questions. The internal con-

101 cases: 98 cases (19.6%) of M. pneumoniae and 3 cases (0.6%)

sistency was evaluated for each concept with Cronbach's coefficient al-

of C. pneumoniae. Mutations in the 23S rRNA gene were detected

pha. The same questionnaire was sent to parents to be completed at

in 54 of 98 patients (55.1%). Respiratory viruses were identified

home a second time 2‐3 weeks later. The Cohen's kappa test was used to

in 279 cases; 179 cases (35.8%) of human rhinovirus, 91 cases

assess the reliability of family responses over time. Confounding vari-

(18.2%) of respiratory syncytial virus, 71 cases (14.2%) of human

ables were collected to ensure valid analysis.

metapneumovirus, 67 cases (13.4%) of adenovirus, 39 cases

Results: A total of 252 patients and their family completed the

(7.8%) of influenza virus.

study. Mean age was 9.4±3.7 yrs. Only one pair of questions was

In the case of two or more pathogens detected simultaneously,

really exploring the same concept (α=0.83), one question was not

viral‐viral co‐infection was 50.6% and bacterial‐viral co‐infection

relevant. Five questions had substantial to perfect agreement

was 42.6%.

after the second administration (κ>0.6). Three specific questions

Of the 59 cultured S. pneumoniae, 13.6% were resistant to peni-

reached a significant association with bronchial hyperreactivity

cillin and 8.5% to cefotaxime. Of the 13 H. influenzae cases, 61.5%

or reversibility. Scores based on 17, 13 or 5 selected items ten-

were resistant to ampicillin and 30.8% were resistant to amox-

ded to predict bronchial hyperreactivity or reversibility (P=0.05).

icillin/clavulanate. Of the 73 S. aureus cases, 94.5% were resistant

Conclusion: A standardized validation process was helpful to

to penicillin, 52.1% were resistant to methicillin.

identify the most reliable questions for assessing home humidity.
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It is interesting to note that dampness scores based on the most

Background: Air pollution can be a risk factor for respiratory viral

reliable questions tended to be associated with abnormal bron-

transmission and infection. The COVID‐19 outbreak in 2020 may

chial responsiveness.

have affected ambient air pollution levels. Therefore, this study
aimed to investigate air pollution levels and respiratory virus infection rates before and after the COVID‐19 pandemic as well as de-

I – 1 5 5 R e a l‐ T i m e E f f e c t s o f C o v i d‐1 9
P a n d e m i c L o ck d ow n o n P ed i a t r i c
Respiratory Patients

termine relationships between these factors.
Methods: The daily mean temperature and concentrations of air
pollutants (PM2.5, PM10, O3, NO2, CO, and SO2) in five metropolitan cities in South Korea were collected for the months of

Cahal M., Amirav I., Diamant N., Be'er M., Besor O.,
Lavie M.

February to May from 2015 to 2020. Results of 14 respiratory

1. Pediatric Pulmonology Unit, Dana‐Dwek Children's Hospital, Tel‐

upper or lower respiratory tract infections were gathered during the

Aviv Sourasky Medical Center ‐ Tel‐Aviv, Israel

same period. Trends of respiratory virus infection, temperature, and

viruses isolated using polymerase chain reaction in children with

air pollutant level from February to May for six years were evaluated
Objectives: A national lockdown was implemented in Israel in order to

and possible relationships between respiratory virus infections and

slow the viral spread of COVID‐19. We assessed the real‐time effects of

ambient air pollutant levels were assessed.

the lockdown on disease expression and lifestyle modifications in pe-

Results: Most air pollutants exhibited significantly decreasing trends

diatric patients with chronic respiratory disorders.

in 2020 compared to the years before COVID‐19. There were no

Methods: An anonymous electronic questionnaire was dis-

differences in temperature. Adenovirus, bocavirus, metapneumo-

tributed during the lockdown (March–May 2020) to caregivers of

virus, parainfluenza virus 3, and rhinovirus were the most frequently

patients with chronic respiratory disorders. The primary outcome

detected viruses from February to May from 2015 to 2019, and

was changes in disease expression and the secondary outcomes

infection rates dropped significantly in 2020. The concentration of

were changes in lifestyle and caregivers’ emotional status.

ambient O3 was associated with rhinovirus infection in hospitalized

Results: The clinical status of one‐third of the 445 participating

children (aOR [95% CI], 1.028 [1.002, 1.055]).

patients (age 0‐18 years) reportedly improved, including de-

Conclusions: After the COVID‐19 outbreak, ambient air pollution

creased respiratory symptoms (n = 133, 33%), exacerbation fre-

levels and respiratory virus transmission decreased in the pediatric

quency (n = 147, 35%) and use of reliever medications (n = 101,

population of South Korea.

27.4%). The condition of ~10% of the patients worsened. Clinical
improvement was noted mostly in young patients <5 years (P =
.001), asthmatic patients (P = .033), and patients with multiple

I – 2 3 3 A i r w a y F o r e i g n Bo d y in C h i l d r en

underlying respiratory disorders (P = .015). Patients whose
(P < .001), had increased screen time, decreased physical activity,

Khalsi F., Ben Guebila S., Koumi Y., Trabelsi IT., Ben
Romdhane M. Belhadj I., Hamouda S., Boussetta K.

and shorter sleep durations compared to their younger coun-

Pediatrics B, Children Hospital of Tunis ‐ Tunis, Tunisia

condition significantly worsened were more likely to be >5 years

terparts (P =.008, <.001 and <.001, respectively). Caregivers’
reports (n = 236 [58%]) of their own anxiety levels and percep-

Background: Inhalation of foreign bodies (FB) is a common problem

tions of the patients’ elevated health risk were increased re-

in children. It is a diagnostic and therapeutic emergency because it

gardless of the children's actual clinical status.

can potentially be serious and cause long‐term sequelae, especially if

Conclusions: COVID‐19 lockdown was associated with clinical im-

the time between the extraction and the occurring of the penetration

provement/stability for most of the surveyed children, but their care-

syndrome has been long. Diagnosis is based on bronchial fibroscopy

givers' anxiety level was heightened. Increased sedentary lifestyle was

if the clinical and radiological findings are inconclusive. Broncho-

reported mostly in older children.

scopy remains the key examination to confirm the diagnosis and
extract the foreign body.
Methods: Descriptive statistics and univariate analyses were per-

I – 1 8 8 E f f e ct o f C O V I D ‐1 9 o n A i r P o l l u t i o n
a n d Re s p i r a t o r y V i r a l In f e c t i o n o f C h i l d r en
i n S o u t h Ko r e a

formed in a pediatric pulmonology department of a tertiary care
Children's Hospital. The patients were included from January 2017
to December 2020.
Results: A total of 33 patients were included (54% male). The

Park HK., Sol IS., Yang A., Kwak JH., Kim DS., Shim
JW., Jung HL., Shim JY.

mean age was 2.84 years. FB aspiration was usually a sudden and

Pediatrics, Kangbuk Samsung Hospital, Sungkyunkwan University

were cough (100%), cyanosis (64%), wheezing (52%) and severe

School of Medicine ‐ Seoul, South Korea

respiratory distress (6%). Decreased breath sounds and wheezing

dramatic event (100%). The most common presenting symptoms
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on examination were independently associated with increased

Objective: To investigate whether inhalation of polyhexamethylene

odds of foreign body. The most common abnormal radiographic

guanidine phosphate affects lung function in young children of the

finding was air trapping (58%). The most frequent items retrieved

general population.

were organic fragments (79%), plastic (12%) and metallic (9%)

Methods: After exclusion of children with asthma, 409 children

objects. Flexible bronchoscopy was performed in 21cases (64%).

identified from the Panel Study on Korean Children were divided

A foreign body was identified and removed on endoscopy in 10

into two groups: control group, which was not exposed to humidifier

cases (48%).There were no serious complications related to en-

disinfectant (n=317) and polyhexamethylene guanidine phosphate‐

doscopy. Bronchoscopy was performed in 22 cases. A foreign

exposed group, who were only exposed to humidifier disinfectants

body was removed totally in 15 cases, partially in 4 cases. FB was

containing polyhexamethylene guanidine phosphate (n=92); spiro-

not found in 7 cases. Antibiotic therapy, steroids and inhaled

metry was performed at 7 years of age.

corticosteroids were given in 75% of children involved. Short‐

Results: Compared with controls, the polyhexamethylene gua-

term and long‐term outcome was favorable.

nidine phosphate‐exposed group had higher odds of showing

Conclusion: Inhalation of foreign bodies remains a frequent pa-

predicted forced vital capacity at <80% (aOR=2.52). Daily ex-

thology in children. The prognosis is most often favorable and

posure to polyhexamethylene guanidine phosphate during sleep

depends closely on diagnostic and therapeutic precocity. How-

increased the odds of percent predicted forced vital capacity and

ever, long‐term complications resulting from the stagnation of

forced expiratory volume in 1 second to be <80% (aOR=6.74 and

foreign bodies in the airways can occur, such as bronchiectasis or

7.63, respectively). Children exposed to humidifier disinfectant

even the destruction of a lung territory. Hence the need to

within 6 months of life likely had reduced lung function in forced

mention this diagnosis and not hesitate to ask for a bronchial

vital capacity and forced expiratory volume in 1 second

endoscopy at the slightest doubt.

(aOR=3.94 and 3.75, respectively).
Conclusion: Early‐life and frequent exposure of polyhexamethylene
guanidine phosphate affect lung function of Korean children at the

I – 234 Humidifier Disinfectants with
P o l y h e x a m e t h y l e n e G u a n i d i n e P ho s p h a t e
I m p a i r C h i l d r e n ' s L un g F u nc t i on
Park MJ.1, Lee SY.2, Cho HJ.3, Lee E.4, Kim EM.2, Jung
SS.5, Yoon JS.6, Yang SI.7, Hong SJ.2

age of 7 years, even if they do not have any respiratory symptoms.

I – 2 5 1 I m p a c t o f C O V I D‐19 Pandemic in
Pe d i a t r i c H o s p i t a l i z a t i o n s i n a P o r t ug u e s e
Ho s p i t a l

1. Department of Pediatrics, University of Ulsan College of Medicine
‐ Seoul, South Korea

Afonso AP., Foles AI., Gouveia TF.

2. Department of Pediatrics, Asan Medical Center, University of

Pediatric Department, Centro Hospitalar de Setúbal ‐ Setúbal, Por-

Ulsan College of Medicine ‐ Seoul, South Korea

tugal

3. Department of Pediatrics, International St. Mary's hospital,
Catholic Kwandong University College of Medicine ‐ Incheon, South

Introduction: The COVID‐19 pandemic is producing a great impact

Korea

in everyone's lives, with repercussions in health services' activities.

4. Department of Pediatrics, Chonnam National University Hospital,

Several protective and health safety measures were implemented,

Chonnam National University Medical School ‐ Gwangju, South

such as the closure of schools and public spaces, restrictions in social

Korea

contacts, recommendations for facial mask usage and frequent hand

5. Department of Pediatrics, Pusan National University Yangsan

sanitization. As for the hygiene measures implemented, those re-

Hospital ‐ Yangsan, South Korea

sulted in a positive impact in other community transmissible

6. Department of Pediatrics, Mediplex Sejong Hospital ‐ Incheon,

infections.

South Korea

The objective of this study is to analyze the impact of the COVID‐19

7. Department of Pediatrics, Hallym University Sacred Heart

pandemic in pediatric hospitalizations.

Hospital, Hallym University College of Medicine ‐ Anyang, South

Methods: A retrospective study was performed comparing the hos-

Korea

pitalizations of patients younger than 18 years old in a Pediatric
Department of a Portuguese Secondary Hospital in two different

Rationale: In South Korea, humidifier disinfectants induced lung

periods: before and after the COVID‐19 pandemic. The study con-

injury and their exposure at an early life stage was associated

cerned two periods: the first from March 2019 to January 2020 and

with asthma development in young children. According to a

the second from March 2020 to January 2021. In both periods, the

longitudinal assessment, humidifier disinfectant‐induced lung

hospitalization rates, the demographic characteristics of patients,

injury survivors showed a prolonged decrement of lung function.

length of stay and diagnosis were analyzed. The number of hospi-

However, the long‐term lung function consequences in children

talizations was also compared for each diagnosis in both periods, and

after humidifier disinfectant exposure have not been reported.

the relation between them.
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Results: There were 552 children hospitalized (498 in the nursery
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impact of the fluctuations of IOS parameters in an individualized

and 54 in a short‐term inpatient unit) in the pre‐COVID‐19 period

manner.

compared to 297 children (256 in the nursery and 41 in a short‐term

In this two‐year prospective study, we aimed to longitudinally eval-

inpatient unit) hospitalized in the same period of the following year,

uate changes in airflow limitation and bronchodilator responsiveness

resulting in a reduction of 46.2%. The mean age of patients was 4.7

in steroid‐naïve four‐ to six‐year‐old children during a virus‐induced

years for the first period compared to a mean of 5.9 years in the

wheezing episode, with IOS pulmonary resistance parameters set at

COVID‐19 era. There were no significant differences in sex and

5 (R5) and 20 (R20) Hz. Moreover, feasibility and reproducibility, in

length of stay in both periods.

addition to the diagnostic properties of these parameters, were ex-

The number of hospitalized patients with respiratory infectious dis-

amined. Lung function was assessed every six weeks (baseline),

eases, such as bronchiolitis, asthma, pneumonia, bronchitis, naso-

within the first 48 h following an acute wheezing episode (Day 0),

pharyngitis and laryngitis, was 227 in the pre‐COVID‐19 era (41.1%

after 10 days, and after 30 days.

of total hospitalizations) and 83 in the COVID‐19 era (27.9% of

Forty‐three out of 93 recruited children (4.5±0.4 years old) experi-

hospitalizations), with a decrease of 63.4% between both years.

enced a wheezing episode during the study period. All children were

Other infections also showed a decrease, mainly central nervous

able to perform the IOS effort in an acceptable and highly re-

system infections (71.4%), gastrointestinal infections (63.8%) and

producible manner. R5 and R20 fluctuated independently of atopy,

urinary tract infections (26.5%). Hospitalizations for soft tissue in-

age, height, and weight. On Day 0, R5 values were significantly lower

fections, traumatic lesions, intoxications, seizures and neonatal dis-

than the respective baseline values and returned to individual

orders remained stable.

baseline levels within 10 days. Post‐bronchodilation R5 values were

Conclusions: Our results show an expressive decrease in the abso-

similar to the baseline values, reflecting a reversible airway ob-

lute number of pediatric hospitalizations during the COVID‐19

struction on Day 0. Response to bronchodilation (ΔR5) was sig-

pandemic. The difference was most significant in respiratory in-

nificantly more pronounced on Day 0. ΔR5 values lower than ‐20.5%

fectious diseases, central nervous system infections and gastro-

had a sensitivity of 70% and a specificity of 76% and could accurately

intestinal infections. Other diseases, which are not associated with

identify up to 75% of the examined preschoolers.

community transmission, did not present a substantial change in the

This study provides evidence in favor of the objective utility of IOS as

COVID‐19 era. The findings were likely related with the lockdown

an easy, highly reproducible, and sensitive technique to assess

and the implementation of health measures which reduced trans-

clinically significant fluctuations and bronchodilation responses

mission of multiple viral infections. These results might suggest that

suggestive of airflow limitation. Reference values, although neces-

by maintaining some of the hygiene measures, a decrease in viral

sary, are suboptimal; utilizing the personal best values as personal

infections could be achieved in the future. It was also interesting to

reference is useful and reliable.

understand how an epidemic can change the dynamics of a Pediatric
Department, which might be useful in similar situations that may
occur in the future.

J – 20 Impact of Mannose‐Binding Lectin 2 Gene
Polymorphism on Disease Severity in Non‐Cystic
Fibrosis Bronchiectasis in Children

INVESTIGATION AND DIAGNOSTIC TESTS

J 18 ‐ V i r u s ‐I n d u c e d As t h m a / W h e e z e in
P r es c h o o l C h i l d r e n : L o n g i t u d i n a l
A s se s s m e n t o f A i r f l o w L i m i t a ti o n Us i n g
I m p ul s e O s ci ll o m e t ry

Dogru D.1, Eryılmaz Polat S.1, Tan C.2, Tezcan I.2,
Yalçın S.3, Utine E.4, Oguz B.5, Emiralioglu N.1,
Gharibzadeh Hızal M.1, Yalcın E.1, Ozcelik U.1, Ayvaz
Çağdaş D.2, Kiper N.1
1. Pediatric Pulmonology, Hacettepe University Faculty of Medicine ‐
Ankara, Turkey
2. Pediatric Immunology, Hacettepe University Faculty of Medicine ‐

Konstantinou G.1, Papadopoulos N.2, Manousakis E.2,
Xepapadaki P.2

Ankara, Turkey

1. Department of Allergy and Clinical Immunology, 424 General

kara, Turkey

3. Social Pediatrics, Hacettepe University Faculty of Medicine ‐ An-

Military Training Hospital, Thessaloniki, Greece ‐ Thessaloniki,

4. Medical Genetic, Hacettepe University Faculty of Medicine ‐ An-

Greece

kara, Turkey

2. Allergy Department, 2nd Pediatric Clinic, National and Kapo-

5. Pediatric Radiology, Hacettepe University Faculty of Medicine ‐

distrian University of Athens, ‐ Athens, Greece

Ankara, Turkey

Several researchers have assessed the utility of Impulse Oscil-

Background: Non‐cystic fibrosis (CF) bronchiectasis is an important

lometry System (IOS) in diagnosing and evaluating the severity of

cause of morbidity and mortality. Mannose binding lectin (MBL) is a key

respiratory diseases in childhood, but none has investigated the

factor of innate immunity. All studies regarding the role of MBL in the
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severity of non‐CF bronchiectasis have been conducted in adults and

study. For the purpose of the study, PW was defined as wheezing

their results are conflicting. Our aims in this project are to investigate the

lasting at least six weeks despite treatment. Patients with confirmed

frequency of MBL gene polymorphism in children with non‐CF bronch-

foreign body aspiration, cystic fibrosis, primary ciliary dyskinesia or

iectasis and the effect of MBL deficiency on the severity of the disease.

immunodeficiency were not considered to be eligible for the trial. In

Methods: Fifty patients under 18 years of age with non‐CF

all study participants, plain chest radiography, upper gastrointestinal

bronchiectasis (Bronchiectasis group) and 50 healthy controls

series and swallowing study were performed. Flexible bronchoscopy

(Control group) were included in the study. The demographic find-

was performed with a standard pediatric flexible bronchoscope ac-

ings, number of acute pulmonary exacerbations in the last year,

cording to widely accepted clinical practice. Analgosedation with

airway cultures, pulmonary function test results and thorax high

intravenous midazolam and epimucous lidocaine application pre-

resolution computed tomography (HRCT) scores of the bronch-

ceded each procedure. After endoscopic evaluation, bronchoalveolar

iectasis group were recorded. DNA extraction was carried out in

lavage fluid (BALF) samples were taken and further analyzed.

both groups and MBL2 gene polymorphisms in codons 52,54,57 in

Quantitative microbiology, cytological analysis and oil‐red staining of

exon 1 and H/L, Y/X in promoter were studied by PCR. Haplotypes

specimens were performed to determine cellular constituents and

were made by genotypes and MBL serum expression was classified

presence of lipid laden macrophages (LLM). We considered that

by genotypes in the literature.

participants with PW and bacterial infection had protracted bacterial

Results: The bronchiectasis group consisted of 23 (46%) patients

bronchitis (PBB).

with primary ciliary dyskinesia, 5 (10%) with congenital immune

Results: Pathological findings were present in 151 of 172 study

deficiency, 22 (44%) with idiopathic bronchiectasis. There was no

participants (87.8%), with PBB (48.3%) and primary bronchomalacia

statistically significant difference between bronchiectasis and

(20.4%) as the most common. It was shown that pathological findings

control groups in terms of allele and genotype frequencies of

were more frequent in participants born preterm with low birth

polymorphisms in codons 52, 54, 57 in exon 1 and promoter H/L,

weight (p = 0.03). Younger participants (p < 0.001) and those with

but YX heterozygote genotype was found statistically more fre-

pathological bronchoscopy findings (p < .001) were hospitalized for

quent in the control group (82%) when compared to the

significantly longer periods. Study participants with PBB and asso-

bronchiectasis group (50%). Frequency of patients with inter-

ciated mucus plugging were notably younger (p < 0.001). The results

mediate serum MBL expression genotype was higher in the

of BALF cellular analysis in 87/172 (50.8%) participants showed

bronchiectasis group (20%) than in the control group (0%) which

significant neutrophilic inflammation. We demonstrated significant

had statistical significance. In the bronchiectasis group, there

correlation between presence of neutrophils in BALF, positive bac-

was no significant difference in growth, annual pulmonary ex-

terial culture and use of antibiotic therapy. Presence of LLM in BALF

acerbation rate in the last year, pulmonary function tests, radi-

was not associated with findings of upper gastrointestinal series.

ological scores and microbiological findings between low,

Although flexible bronchoscopy is considered to be invasive, there

intermediate and high expressing genotypes.

were no complications associated with the procedure.

Conclusions: In children with non‐CF bronchiectasis, MBL deficiency

Conclusions: Flexible bronchoscopy has an exceptional diagnostic value

defined by genotype was different from healthy controls. However,

in evaluation of PW. In younger patients with PW caused by PBB, pre-

MBL deficiency was not related to severity of disease including

sence of mucus plugs may complicate clinical course and is associated

growth, frequency of exacerbations, radiological scores and micro-

with longer hospitalization. In these cases, significant benefit can be

biological findings in children with non‐CF bronchiectasis.

achieved with therapeutic lavage during bronchoscopy.

J – 2 4 T h e Mo s t F r e q u e n t B r o n c h o s co p i c
F i n d i n gs i n E v a l u a ti o n o f P e r s i s t e nt
Wheezing in Children

J – 3 5 D i a g n o st i c V a l u e o f S e r u m
Ad en o s i n e De a m i n a s e
Markova R.1, Markova M.2

Gojsina B., Sovtic A., Grba T., Grahovac D., Minic P.

1. Pediatrics, 1‐St Pediatric Consultative Clinic, Medical University‐

Department of Pulmonology, Mother and Child Health Institute of

Pleven ‐ Sofia, Bulgaria

Serbia ‐ Belgrade, Serbia

2. Clinical Laboratory, Mc" First Pediatric Consultative Clinic" ‐ Sofia,
Bulgaria

Aim: The primary aim of this study was to determine the causes of
persistent wheezing (PW) based on flexible bronchoscopy findings, con-

Introduction: Adenosine deaminase (ADA) is an enzyme that represents

sidering contributing factors that might play a significant role in the

the degradation by converting adenosine to inosine and deoxyadenosine

occurrence of this condition.

to deoxyinosine. ADA is needed to differentiate lymphoid cells, especially

Methods: Children presenting with PW that underwent flexible

T lymphocyte cells and plays a role in the conversion of monocytes into

bronchoscopy from April 2015 to August 2018 at the Mother and

macrophages. A developed colorimetric method for the determination of

Child Health Institute of Serbia were included in this observational

serum adenosine deaminase (ADA) is presented.
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Aim of the study: The aim of the present work is to develop a

inhaled salbutamol (“D” prefix) for FEV1, FEF25‐75, respiratory

method for determination of serum ADA and its application in pa-

resistance (Rrs) and reactance (Xrs) was assessed 20 min after

tients with various pulmonary diseases.

exercise.

Material and methods: A total of 87 patients were investigated ‐ 65

Results: Subjects with EIB (n=12) had similar Rrs, Xrs and FENO

adults and 22 children with various lung diseases. From the group of

values and slightly lower FEV1/FVC and FEF25‐75 than those

adults, 25 were patients with lung cancer, 10 with pneumonia, 10 with

without EIB. In the whole sample, baseline Rrs and Xrs, both in in-

tuberculosis, 5 with sarcoidosis and 5 healthy controls. From the chil-

spiratory (insp) and expiratory (exp) phase correlated with the post‐

dren's group, 14 children were diagnosed with tuberculosis and 8 with

exercise fall in FEF25‐75 but not with the fall in FEV1. Impedance

non‐specific pulmonary diseases. Diagnosis was made according to

measurements at 3 and 18 minutes following exercise correlated

microbiological, radiographic, cytological and other methods.

with the fall in both spirometric parameters, especially with the fall in

Serum ADA activity was determined by the Karker method with

FEF25‐75 (e.g. Rrs insp 3′ vs. fall in FEF25‐75: r=‐0.57; Xrs exp 18′

some modifications. ADA normal values: 12‐21 U/L.

vs. fall in FEF25‐75: r=0.57, p<0.001 for both). After salbutamol,

Results: In adult patients, the following results were obtained:10

DRrs and DXrs correlated better with DFEV1 than with DFEF25‐75

patients with tuberculosis, ADA values: 32.0 ± 3.3 U/L, 5 patients

(e.g. DRrs vs. DFEV1: r=‐0.52, p<0.001).

with sarcoidosis: ADA values 30.0 ± 1.2 U/L, 25 patients with car-

Conclusion: FOT measurements of both respiratory resistance and re-

cinoma: ADA values 20.7 ± 1.8 U/L, 10 patients with pneumonia:

actance at an oscillation frequency of 8 Hz are particularly suited to

ADA values 19.5 ± 2.1 U/L, 10 patients with bronchial asthma: ADA

assess peripheral airway obstruction following exercise. The same vari-

values 18.3 ± 1.4 U/L, 5 healthy individuals: ADA 16.8 ± 10.2 U/L. In

ables mainly reflect post‐bronchodilator changes at a mid‐proximal air-

the children's group, very high levels of the enzyme were detected in

way level as measured by variations in FEV1. Interpretation of FOT

patients with tuberculosis with the highest value of 114 U/L. In

measurements at a low oscillation frequency depends on the type of

children with non‐specific pulmonary diseases, the highest reported

airway response (exercise or beta agonist) that is being tested.

concentration was 71 U/L.
Along with the main diagnostic methods used in pulmonology, the
study of ADA may provide information regarding the etiology of
certain lung diseases. It can be used as an adjuvant test for diagnosing tuberculosis, especially when other clinical and laboratory
tests are negative and the diagnosis of tuberculosis is controversial.

J 5 8 ‐ T he V a l u e o f C ‐ Re acti ve Pr otein a nd
E n d o t r a c h e a l S p u t u m Mi c r o s c op y i n
Pr e d i ct i n g E x t u b a t i o n F a i l u r e a m o n g
M e c h a n i c a l l y V e n t i l a te d C h i l d r e n
Balmeo RB., Tuazon AO.

J – 4 2 F o r c ed O s c i l l a t i o n M e a s u r e m en t s i n
B r o n c h i a l C h a l l e n g e w i t h E x e r c i se a n d
B r o n c h o d i l a t o r Re s p o n s e i n C h i l d r e n wi t h
Recurrent Respiratory Symptoms

Pediatrics, Philippine General Hospital ‐ Manila, Philippines
Objectives: Evaluate the clinical utility of quantitative C‐ reactive
protein (CRP), endotracheal sputum microscopy and other clinical
and laboratory parameters in predicting extubation failure (EF)

Barreto M., Ambat F., Roccabella F. Caiulo M., Montesano M., Evangelisti M., Martella S., Villa MP.

among mechanically ventilated children.

NESMOS

Psychology,

Setting: Philippine General Hospital, a multispecialty tertiary

“Sapienza” University, Pediatric Unit, Sant'Andrea Hospital ‐ Rome, Italy

care institute, in the pediatric wards and pediatric intensive

Department,

Faculty

of

Medicine

and

Design: Prospective observational study.

care unit.
Background: Measurements of respiratory impedance with the

Patients/Participants: All pediatric patients age 0 to <19 years

forced oscillation technique (FOT) are considered useful for testing

old, intubated and ventilated for ≥24 hours up to ≤30 days will be

exercise‐induced bronchoconstriction (EIB) and bronchial reversi-

eligible. Exclusion criteria: congenital lung diseases, prematurity,

bility (BR) with beta‐agonists in children. However, few data exist on

upper airway obstruction, tracheostomy, neuromuscular dis-

the relationship between FOT and gold‐standard spirometric para-

orders, liver disease, autoimmune disease, trauma, postoperative

meters during these tests.

conditions, malignancy and death before extubation.

Aims: To evaluate the relationship between FOT and spirometric

Methodology: The study was conducted from July 2018 to De-

variables during EIB and BR in patients attending our Pulmonary

cember 2018 enrolling 85 cases considered for a planned extubation.

Unit for recurrent respiratory symptoms.

Pre‐extubation clinical, laboratory and ventilatory parameters were

Methods: In 63 outpatients aged 11.0±2.7 yr (M/F: 38/25), we

collected and recorded. Extubation failure was defined as reintuba-

assessed spirometry, FOT at 8 Hz, FENO, allergy skin‐prick tests

tion and reinstitution of mechanical ventilation within 48 hours after

and medical respiratory records. Spirometry was repeated 1, 5,

a planned extubation. EF rate was calculated and each parameter

10, 15 and 20 minutes after exercise as well as FOT (3, 18 min).

was compared for the extubation success and failure groups. Logistic

EIB was defined as a FEV1 fall >10%. Bronchial response to

regression analyses and receiver operating characteristic (ROC)
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curve were used to determine the ability of these parameters to

bronchoscopy and bronchoalveolar lavage (BAL) under conscious

predict extubation failure.

sedation.

Results: Of the 85 cases enrolled, 65 were successfully extubated

Methods: Seven children (age 6‐12 years, 4 boys) with suspected pul-

and 20 required reintubation yielding an extubation failure rate of

monary hydatid disease were admitted in the Pediatric Pulmonology Unit

23.5%. Statistically significant differences were observed with regard

of a tertiary care hospital in north India during January to December

to the following parameters between the two groups: abundant

2019. The condition was suspected (but not confirmed) on the basis of

amount of tracheal secretion (p‐value <0.001), CRP (p‐value 0.004),

characteristic chest radiology findings. All children underwent blood

mean airway pressure (MAP) (p‐value 0.026) and PaO2 (p‐value

count for peripheral eosinophilia, and hydatid serology (IgG by ELISA).

0.011). There was no statistically significant difference between the

Screening abdominal ultrasonography for hepatic cysts was carried out in

two groups with respect to results of endotracheal aspirate micro-

all children. Flexible fiberoptic bronchoscopy was performed under se-

scopy and culture studies. Following logistic regression analysis, age

dation with oral triclofos and intravenous midazolam. Bronchoscopy

(OR 1.2112; 95% CI, 1.0426 ‐ 1.4072; p 0.019), abundant amount of

findings were recorded and BAL fluid was sent for analysis including a

tracheal sections (OR 31; 95% CI, 7.1719 ‐ 133.9947; p <0.001), CRP

microscopy for hydatid elements.

(OR 1.0417; 95% CI, 1.0044 ‐ 1.080; p 0.028), and MAP (OR 0.749;

Results: The presenting symptoms included cough (n=6), fever (n=4),

95% CI, 0.5752 ‐ 0.9753; p 0.032) remained significant predictors of

chest pain (n=3), hemoptysis (n=2) and dyspnea (n=2). Localized chest

EF. The ROC curve analysis for CRP which resulted in optimal di-

findings on examination were present in 5 children, while one had

agnostic accuracy (65.88%), sensitivity (70%) and specificity (64.62%)

bronchial breath sounds, the other 4 had dullness on percussion with

for predicting extubation failure was CRP >7.77 mg/L.

reduced breath sounds. Only 4 children had an absolute eosinophil

Conclusion: CRP may be a useful marker for predicting extuba-

count >500 per microliter. Chest X‐ray showed a cystic lesion in only 1

tion failure in children. Patients with CRP more than 7.77 mg/L

patient, the rest had homogenous opacification. A cystic lesion could

and those with copious tracheal secretions requiring tracheal

be identified in one additional patient on chest CT scan. CT images in

suctioning more than once every 4 hours are at increased risk for

other patients showed non‐specific findings. Suggestive hydatid ser-

extubation failure and should be approached with caution.

ology (≥1:800) was present in 6 children. One child had a cystic lesion
in the liver and mediastinum. Bronchoscopy showed whitish
membrane‐like material in the airways (main bronchus or distal divi-

J – 116 A Novel Approach of Flexible
F i b e r o p t i c B r o n c h o sc o p y a n d
Bronchoalveolar Lavage for Diagnosis of
Pulmonary Hydatid Disease in Children: A
Case Series

sions) in 6 children, but was normal in one child. Microscopy of BAL
fluid confirmed the presence of hydatid disease in 4 children showing
characteristic Periodic acid‐Schiff (PAS)‐stained lamellated membranes. Surgical specimens confirmed the same in 1 additional patient
with membranes seen on bronchoscopy. No adverse events were
noted in any patient during or after the procedure.

1

1

2

1

Kumar K. , Mathew JL. , Bal A. , Vaidya PC. , Gupta
N.3, Singhal KK.1, Singh M.1

Conclusion: Flexible fiberoptic bronchoscopy with analysis of aspirated
material is a safe and efficacious modality for confirmatory diagnosis of

1. Pediatrics, Postgraduate Institute of Medical Education and Re-

pulmonary hydatid disease in children.

search ‐ Chandigarh, India

Further research: The efficacy of flexible bronchoscopy and BAL

2. Histopathology, Postgraduate Institute of Medical Education and

needs to be confirmed in a larger cohort of patients to establish

Research ‐ Chandigarh, India

the procedure in routine practice for children with suspected

3. Cytology and Gynecological Pathology, Postgraduate Institute of

pulmonary hydatid disease.

Medical Education and Research ‐ Chandigarh, India
Background: Hydatid disease is a zoonosis caused by the cestode Echinococcus. Cystic echinococcosis of lungs is caused by Echinococcus granulosus. The diagnosis is suspected on the basis of clinical symptoms/signs,

J – 1 2 9 L o n g ‐t e r m C o u r se o f L u n g
Cl e a r a n c e In d e x a m o n g P a t i e n t s wi t h
Cy s t ic Fi br o si s

radiology imaging showing one or more cystic lesion(s) in the lungs and

Definitive diagnosis requires histopathological confirmation of hydatid

Hatziagorou E.1, Mantsiou C.1, Lialias J.1, Talimtzi P.2,
Kouroukli E.1, Nousia L.1, Avramidou V.1, Kirvassili S.1,
Tsanakas J.1

elements within the lesion, which requires surgery performed under

1. Pediatric Pulmonology and CF Unit, 3rd Pediatric Department, Aris-

general anesthesia. Currently, there are no less invasive or non‐invasive

totle University of Thessaloniki ‐ Thessaloniki, Greece

modalities to confirm the diagnosis of pulmonary hydatid disease.

2. Department of Hygiene, Social‐Preventive Medicine & Medical

Aim: To describe a series of cases wherein diagnosis of pulmonary hy-

Statistics, School of Medicine, Faculty of Health Sciences, Aristotle

datid disease could be confirmed in children using flexible fiberoptic

University of Thessaloniki ‐ Thessaloniki, Greece

serology (IgG against hydatid). Cyst rupture or superinfection complicates the clinical picture, making it difficult to suspect the diagnosis.
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Aim: To investigate the role of age, different types of bronchial infection

standard LF measures. Recently we studied EVI in 1‐5‐year‐old children

and pulmonary exacerbations on lung clearance index (LCI) deterioration.

hospitalized due to acute bronchial obstruction (doi: 10.1111/pai.13257).

Methods: Seventy‐six children and adults with CF (mean (range) age

The aim of this post‐hoc analysis was to investigate the correlation of EVI

(years): 10.58 (1.75 to 23.75)) underwent 1272 serial Multiple Breath

with oscillometric parameters (impulse oscillometry, IOS).

Washout (MBW) measurements and 1047 spirometries over a 7‐year

Material and Methods: Detailed characterization of patients was pre-

period. A total of 289 Pulmonary Exacerbations (PEx) were recorded.

sented in a recent study (doi: 10.1111/pai.13262). Thirty children (1‐5

Pseudomonas Aeruginosa, Staphylococcus aureus infection, as well as As-

years) admitted to Children's Hospital Srebrnjak, Zagreb, Croatia due to

pergillus, Candida, Achromobacter, Acinetobacter, Serratia and Steno-

acute airway obstruction or asthma exacerbation were included. Mea-

trophomonas maltophilia isolated from cough swabs/sputum cultures were

surements were carried out during the inpatient period and at home 2

recorded. Patients were divided into 5 age‐groups: <5 years, 5 to 10

and 4 weeks after discharge. EVI was measured using Ventica® (Revenio

years, 11 to 15 years, 16 to 20 years and >20 years.

Research Ltd, Vantaa, Finland) and IOS testing was done using Mas-

Results: Most lung function parameters showed significant progression

terscreen IOS (Erich Jaeger GmbH, Hoechberg, Germany) resulting in

with age (FRC, LCI, Scond, M1/M0, M2/M0, FEV1% predicted, FEF50%

resistance at 5 or 20 Hz and reactance at 5 Hz (R5, R20, X5) at baseline

predicted). LCI deteriorated significantly among the older age groups:

and after bronchodilation as feasible and evaluated as Z‐scores according

ΔLCI (95% CI)=0.38 (‐0.24 to 1.01), p=0.228, 5‐10 years; 1.14 (0.40 to

to Malmberg et al. (doi: 10.1046/j.1475‐097X.2002.00396.x). Each IOS

1.87), p=0.002, 11 – 15 years; 3.02 (2.11 to 3.94), p<0.001, 16 to 20

result had a paired EVI result available (done within 24 h). Pearson's

years and 3.92 (2.87 to 4.97), p<0.001, over 20 years.

correlations and two group differences using Mann‐Whitney U test were

LCI deteriorated significantly during pulmonary exacerbations, ΔLCI

tested.

(95% CI) = 1.11 (0.83 to 1.39), p<0.001. New Pseudomonas colonization

Results: During inpatient and outpatient periods, respectively, 16 and 51

caused a significant increase in LCI; ΔLCI (95% CI) =0.35 (0.01 to 0.69),

IOS measurements were successful of which 13 and 24, respectively,

p=0.019. New Stenotrophomonas colonization caused a significant in-

included reversibility testing. None of the IOS parameters (or their

crease in LCI; ΔLCI (95% CI) =1.19 (0.45 to 1.94), p<0.001.

change in reversibility testing) showed significant group difference

Conclusion: The LCI demonstrates progression of lung disease and

(p>0.05 for all) between in‐ vs. outpatient time points or between normal

corresponds to changes in bacterial infections and pulmonary ex-

vs. abnormal chest auscultation. EVI was significantly higher during

acerbations among patients with CF. LCI may be a useful marker to

outpatient tests and with normal auscultation result (p=0.009 and

track disease deterioration and may have a role in the routine clinical

p=0.039, respectively). Of all IOS parameters (and their change in re-

care of patients with CF.

versibility testing), only X5 after bronchodilator administration showed
significant correlation with EVI (n=37, r=0.53, p<0.001).
Discussion: Measuring lung function in small children is extremely

J – 1 6 0 E x p i r a t o r y V a r i a b i l i t y In d e x
Correl a tes with A irway R eactance
M e a s u r e d w i t h I m p u l s e O s c i l l ome try i n
P r es c h o o l e r s D u r i n g A c u t e B r o n c h i a l
O b s tr u c t i o n

difficult and confined to highly specialized institutions. EVI showed
to be a feasible unintrusive alternative, allowing also home measurements which had not been previously compared to some of the
standard measures of LF. Our study showed, for the first time that,
besides clinical association, EVI is also associated with oscillometric
LF (post‐bronchodilation X5). The association seen for reactance

1

2

1

2

Seppä VP. , Turkalj M. , Hult A. , Maloča Vuljanko I. ,
Plavec D.3

and not resistance is most probably associated with the presumably

1. Research & Development, Revenio Research Ltd. ‐ Vantaa, Finland

10.1016/j.anai.2020.07.002). The results of our study provide fur-

2. Department of Pulmonology and Allergology for Preschool and

ther evidence for EVI as an objective measure of LF in preschool

School Children, Srebrnjak Children's Hospital ‐ Zagreb, Croatia

children with obstructive airway disorders.

higher sensitivity of reactance for acute airway obstruction (doi:

3. Research Department, Srebrnjak Children's Hospital ‐ Zagreb,
Croatia
Introduction: Expiratory Variability Index (EVI) is a novel lung function

J – 193 Novel Capnographic Inhomogeneity Indices in
Comparison to Classical Volumetric Capnography
Parameters in Children with CF

(LF) parameter which describes the level of variability in tidal breathing

young children and infants. Although low EVI (low variability) has been

Kentgens AC.1, Lagiou O.1, Frauchiger BS.1, Wyler F1,
Theodorakopoulos I.2, Yammine S.1, Fouzas S.2,
Latzin P.1

clinically associated with bronchial obstruction after the withdrawal of

1. Division of Respiratory Medicine, Department of Pediatrics, In-

asthma controller medication (doi: 10.1111/pai.13234), higher risk of

selspital, University of Bern ‐ Bern, Switzerland

developing persistent asthma and reduced baseline LF (VmaxFRC) (doi:

2. Pediatric Respiratory Unit, University Hospital of Patras ‐ Patras,

10.1183/23120541.00167‐2020), there were no studies associating it to

Greece

flow‐volume curves during sleep. It is measured with impedance pneumography (IP) using four skin electrodes and a small recording device in
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Background: Lung Clearance Index (LCI) derived from Multiple

2. Research, NRC Institute of Immunology FMBA of Russia ‐ Mos-

Breath Washout (MBW) represents a sensitive parameter to assess

cow, Russia

ventilation inhomogeneity (VI) in numerous lung disorders, such as
Cystic Fibrosis (CF). Volumetric capnography (VCap) provides es-

Background: In Russia, a skin test with recombinant tuberculosis

tablished VI‐markers, such as slope III (SIII) and the capnographic

allergen, a Mycobacterium tuberculosis (Mtb)‐specific protein CFP10‐

index (KPiV). VCap is based on single‐breath analysis and simple data

ESAT6 (Diaskintest) (0.2 mcg/0.1 ml), has been developed and used

processing and may thus be faster and more attainable for clinical

since 2009 to diagnose tuberculosis infection.

use. Novel VCap indices may provide an alternative to established

Since 2018, this skin test has been used for screening tuberculosis

VCap parameters and be less susceptible to the effects of variability

infection in children 8‐17 years.

in breathing dynamics.

At the age of 0‐7, the tuberculin skin testing (TST) with 2 TU PPD is

Aim: To determine the feasibility and performance of novel capno-

used, followed by Diaskintest in those with increased TST reaction.

graphic inhomogeneity indices (CIIs) as compared to the established

At the age of 7, children with a TST negative reaction received BCG

VCap indices and LCI in children with CF.

revaccination.

Methods: We reanalyzed 320 N2 MBW trials of 50 patients with

Objective: To evaluate the effectiveness of different approaches to

Cystic Fibrosis (CF) and 65 healthy controls (HC) aged 4‐18 years.

the annual screening of tuberculosis infection at different ages in

We calculated trial‐specific LCI, SIII and KPiV. Novel CIIs were

children and adolescents.

computed as the relative (%) differences of carbon dioxide (CO2)

Methods: Despite the Covid‐19 pandemic in 2020, TB screening

concentration between end‐tidal dead space air and the total al-

coverage in Moscow amounted to 94.6% of the population aged 0

veolar air (CII1), and between end‐tidal dead space air and the ex-

‐17. In the first group aged 0‐7 (n=693 509), the TST was per-

pired alveolar air (CII2).

formed, and in the second group aged 8‐17 (n=921336) ‐ the

Results: It was possible to calculate both CIIs in all N2 MBW trials.

Diaskintest.

Mean (±SD) LCI was significantly higher in CF compared to HC (LCI

Results: In group 1, positive TST reactions (> 5 mm) were noted

9.3±2.3 vs. 7.0 ±0.6, P< 0.001). Correspondingly, the established

in 66.4% (460209/693509), due to BCG vaccination. In order to

VCap indices as well as novel CIIs were elevated in patients with CF

differentiate Mtb infection in children with increased TST reac-

compared to HC (SIII 2.2 ±0.9 vs. 1.8 ±0.7, P=0.010; KPiV 3.8 ±1.3 vs.

tion, Diaskintest was performed in 2.9% (13277/460209). Among

3.4 ±1.1 P=0.045; CII1 5.8 ±1.4% vs. 5.1 ±1.0%, P=0.001; CII2 7.6

them, positive reaction was noted in 2.4% (313/13277) and

±1.8% vs. 6.7 ±1.3%, P=0.001). In CF patients, LCI correlated better

computer tomography (CT) was performed to exclude active tu-

with novel CIIs than with established VCap indices (for CII1: R2=

berculosis. Those with ruled out TB were considered as persons

0.46, for CII2: R2 = 0.42 vs. for SIII: R2= 0.05, for KPiV: R2 = 0.05).

with latent tuberculosis infection (LTBI), or with processes in the

The within‐subject variability between trials was lowest for LCI,

calcination phase (small changes in thoracic lymph nodes)‐they

followed by CIIs and the established VCap markers (Coefficient of

received preventive therapy. Among persons with positive Dia-

Variation LCI 5.1 ±3.3%; CII1 9.8 ±7.4% and CII2 9.7 ±7.1%; SIII

skintest reactions, the detection rate of tuberculosis was 9.3%

14.8±13.2% and KPiV 14.2±13.0%).

(29/313), processes in the calcination phase ‐ 8.6% (27/313). If

Conclusion: The calculation of novel VCap indices was feasible in all

we recount these cases among tuberculin‐positive persons who

N2 MBW trials. Novel CIIs were able to discriminate between health

underwent Diaskintest, then the detection rate of tuberculosis

and disease and showed better correlation with LCI than the es-

and rate of post‐tuberculosis changes would be 0.2 each, which

tablished VCap parameters (SIII and KPiV). Novel CIIs could thus

means 46.5 and 43.0 times lower, respectively. In the second

serve as promising markers as a supplementary tool to LCI for as-

group, positive reactions were observed in 0.2% (1500/921336).

sessment of VI.

The detection rate of tuberculosis was 0.8% (12/1500), post‐
tuberculosis changes ‐ in 3.7% (56/1500), LTBI ‐ in 95.5% (1432/
1500). Our studies over the past 8 years demonstrated that

J – 1 9 7 S cr e e n i n g f o r Tu b e r c u l o s i s i n
C h i l d r en a n d A d o l e s c en t s in Mo s c o w Usi n g
S k i n T e st s wi t h Tu b e r c u l i n a n d
R e c o m b i na n t A l l e r g e n (C f p‐1 0 ‐ E s at‐6 )
in 2020

preventive therapy carried out only in persons with positive
Diaskintest reaction has significantly reduced the incidence of
tuberculosis in children and adolescents, (from 6.2. to 2.5/
100000 population) especially in the resident population, and the
number of persons with LTBI. A positive reaction to Diaskintest
allows forming the group to be examined on CT to identify the

1

2

Slogotskaya L. , Bogorodskaya E.1, Kudlay D. ,
Nikolenko N.1, Shamuratova L.1, Sevostyanova T.1

smallest local change.

1. Research, Moscow Research and Clinical Center for Tuberculosis

cheap and effective. The use of TST for children 0‐7 is necessary in

Control of the Moscow Government Department of Health ‐

order to assess immune response after BCG vaccination in newborn

Moscow, Russia

and, in case of negative TST, to perform BCG revaccination at age 7.

Conclusion: Direct screening with Diaskintest is convenient, simple,
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J ‐ 2 0 7 B i o m a r k e r s in Na s a l S e c r e t i o n s o f
Children with Rhinitis

Gojsina B ., Sovtic A., Grba T., Grahovac D., Minic P.

Bae WR., Kim KH., Lee HJ., Yang EA., Kim HS., Chun
YH., Yoon JS., Kim HH., Kim JT.

Department of Pulmonology, Mother and Child Health Institute of

Department of Pediatrics, College of Medicine, The Catholic Uni-

Serbia ‐ Belgrade, Serbia

versity of Korea ‐ Seoul, South Korea

Aim: The primary aim of this study was to determine the causes of

Background and Objectives: Rhinitis is a very common disorder

persistent wheezing (PW) based on flexible bronchoscopy findings,

caused by inflammation or irritation of the nasal mucosa. How-

considering contributing factors that might play a significant role in

ever, the absence of an appropriate diagnostic test can lead to

the occurrence of this condition.

ambiguous diagnosis and inappropriate treatment. We intend to

Methods: Children presenting with PW that underwent flexible

develop a biomarker for nasal secretions that can be used to

bronchoscopy from April 2015 to August 2018 at the Mother and

diagnose rhinitis. The purpose of this study was to identify cy-

Child Health Institute of Serbia were included in this observational

tokines in nasal secretions as biomarkers that are easy to mea-

study. For the purpose of the study, PW was defined as wheezing

sure in children with rhinitis.

lasting at least six weeks despite treatment. Patients with confirmed

Methods: Patients aged < 18 years with rhinitis for > 2 weeks or

foreign body aspiration, cystic fibrosis, primary ciliary dyskinesia, or

> 2 episodes per year were enrolled at a single allergy clinic. We

immunodeficiency were not considered to be eligible for the trial. In

examined nasal cytology and measured nasal cytokine levels,

all study participants, plain chest radiography, upper gastrointestinal

including eosinophil‐derived neurotoxin (EDN), eosinophil ca-

series, and swallowing study were performed. Flexible bronchoscopy

tionic protein (ECP), eotaxin, eosinophil peroxidase (EPO), IL‐4,

was performed with a standard pediatric flexible bronchoscope ac-

IL‐5, IL‐6, IL10, IL‐13, and IFN. We then analyzed the correlations

cording to widely accepted clinical practice. Analgosedation with

between nasal eosinophils and nasal cytokines.

intravenous midazolam and epimucous lidocaine application pre-

Results: Of the 76 patients enrolled, 43 (56.6%) were male, and

ceded each procedure. After endoscopic evaluation, bronchoalveolar

the mean age was 7.4 ± 3.2 years. We found a statistically sig-

lavage fluid (BALF) samples were taken and further analyzed.

nificant correlation between eosinophil count and eosinophil

Quantitative microbiology, cytological analysis, and oil‐red staining

percentage (P < 0.001). The median EDN value (0.028 ng/μg;

of specimens were performed to determine cellular constituents and

interquartile range [IQR], 0.02–0.041 ng/μg), median eotaxin

the presence of lipid laden macrophages (LLM). We considered that

value (8.975 pg/ml; IQR, 0–18.245 pg/ml), median eosinophil

participants with PW and bacterial infection had protracted bacterial

peroxidase value (2.181 ng/ml; IQR, 0–4.623 ng/ml), and median

bronchitis (PBB).

IL‐5 value (0.47 pg/ml; IQR, 0.38–0.89 pg/ml) were all sig-

Results: Pathological findings were present in 151 of 172 study

nificantly correlated with the eosinophil count (r = 0.333, P =

participants (87.8%), with PBB (48.3%) and primary bronchomalacia

0.01; r = 0.316, P = 0.01; r = 0.381, P < 0.001; and r = 0.523, P <

(20.4%) as the most common. It was shown that pathological findings

0.001, respectively) and with the eosinophil percentage (r =

were more frequent in participants born preterm with low birth

0.408, P < 0.001; r = 0.249, P = 0.03; r = 0.280, P = 0.01; and r =

weight (p = 0.03). Younger participants (p < 0.001) and those with

0.417, P < 0.001, respectively).

pathological bronchoscopy findings (p < .001) were hospitalized for

Conclusion: We assessed the correlations between cytokines in nasal

significantly longer periods. Study participants with PBB and asso-

secretions and nasal eosinophils. Nasal eosinophilic inflammation

ciated mucus plugging were notably younger (p < 0.001). The results

was confirmed by measuring nasal secretion cytokines such as EDN,

of BALF cellular analysis in 87/172 (50.8%) participants showed

EPO, eotaxin, and IL‐5. We conclude that these will be useful as

significant neutrophilic inflammation. We demonstrated a significant

biomarkers reflecting nasal eosinophilic inflammation in children

correlation between the presence of neutrophils in BALF, positive

with rhinitis.

bacterial culture, and use of antibiotic therapy. The presence of LLM
in BALF was not associated with findings of upper gastrointestinal
series. Although flexible bronchoscopy is considered to be invasive,
there were no complications associated with the procedure.
Conclusions: Flexible bronchoscopy has an exceptional diagnostic value

J – 2 3 0 C l i n i c a l F e at u r e s a n d D i a g n o si s o f
Ch i l d r e n w i t h P er s i s t e n t S tr i d o r o r
R e cu r r e nt C r o up

in the evaluation of PW. In younger patients with PW caused by PBB,
the presence of mucus plugs may complicate clinical course and is as-

Jung ES ., Kim MJ., Roh EJ., Kil HR., Chung EH.

sociated with longer hospitalization. In these cases, significant benefits

Department of Pediatrics, Chungnam National University Sejong

can be achieved with therapeutic lavage during bronchoscopy.

Hospital ‐ Sejong, South Korea
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Introduction: An acute episode of stridor is often due to viral croup
(laryngotracheobronchitis) with accompanying features of hoarseness, barking cough, and suprasternal retraction. Persistent stridor
or recurrent croup, defined as 2 or more episodes of croup, however,
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E x o m e Se q u e n c i n g fo r G e n e t i c D i a gn o s i s o f
Pa t i e n ts wi t h C l i n i c a l l y Su s p e c t e d P r i m a r y
Ci li ary Dyskinesia in Korea

is a clinical manifestation of various disease entities affecting airway.
diagnosed airway problems in children and adolescents. An objective

Oh JY.1, Lee JS.1, Sohn MH.1, Kang YA.2, Cho HJ.3, Kim
SY.2, Jung JS.4, Kim KW.1

of this study is to demonstrate clinical features and to investigate

1. Department of Pediatrics, Yonsei University College of Medicine ‐

underlying etiologies of persistent stridor or recurrent croup.

Seoul, South Korea

Methods: We retrospectively reviewed medical records of patients un-

2. Division of Pulmonary and Critical Care Medicine, Department of

der 18 years of age who visited Chungnam National University Hospital

Internal Medicine, Yonsei University College of Medicine ‐ Seoul,

from January 2017 to June 2020, either diagnosed with croup or pre-

South Korea

sented with stridor. Among them, 31 patients were selected with per-

3. Department of Otorhinolaryngology, Yonsei University College of

Lack of insights regarding recurrent croup can lead to under-

sistent stridor or recurrent croup, defined as at least two episodes of

medicine ‐ Seoul, South Korea

croup. Demographics, chief complaints, presenting symptoms, clinical

4. Department of Otorhinolaryngology, Graduate School of Medical

signs, past medical history, previous procedures done, age of onset and of

Science, Brain Korea 21 Project, Yonsei University College of Medicine ‐

diagnosis, and evaluative tests were reviewed.

Seoul, South Korea

Results: Among 31 children who presented with recurrent croup
or persistent stridor, 20 were boys and 11 were girls. The mean

Background: Primary ciliary dyskinesia (PCD) is a genetically and

onset age of symptom was 19.3±30.6 months (range: 1 day to

clinically heterogeneous disease spectrum characterized by

120 months); mean age of diagnosis was 52.3±50.7 months

functional impairment of motile cilia all over the body. Because of

(range: 7 day to 168 month). The most common diagnosis in order

the complexity of PCD, it is challenging to diagnose the disease

was asthma (7 cases, 22.5%), subglottic stenosis (4 cases, 12.9%),

accurately. We aim to determine the diagnostic yield and eluci-

vascular rings (5 cases, 16%), laryngeal web, thyroid cancer,

date the clinical and genetic characteristics of PCD in the Korean

intra‐tracheal polyp, esophageal foreign body.

population. Method: We applied a whole‐exome sequencing

Structural abnormality including subglottic stenosis, vascular ring or lar-

(WES) and simultaneous analysis of copy number variation (CNV)

yngeal web was the most common cause of persistent stridor in 11

of 36 patients with clinically suspected PCD at Severance Hos-

children (35%). Functional airway obstruction including laryngomalacia

pital. Variants were classified according to ACMG criteria. We

was suspected in 8 children (25%) but only showed a definitive finding at

performed Sanger sequencing or RT‐qPCR for validation and

laryngoscopy in one patient. Mass‐like lesions such as thyroid cancer,

segregation analysis of variants detected by WES. Additionally,

intra‐tracheal polyp, and esophageal foreign body were confirmed in 3

medical records, laboratory, imaging or pathological results, and

children (9.6%). Seven children were diagnosed with asthma; the re-

available information of family members of each patient were

mainder of those found not having structural or functional abnormality

collected retrospectively.

were four (13%).

Result: A total of 36 unrelated patients were included in this

Those with structural abnormality showed initial symptoms of onset

study [median age: 26.1 years (range: 4–61 years)]. Of 36 pa-

at 15.1±31.5 months of age and were diagnosed at 32.4±54.5

tients, 11 (30.5%) were male, and 25 (69.4%) were female.

months. For suspected functional airway obstruction such as lar-

Twenty‐one (58.3%) had persistent wet chough, 14 (38.9%) had

yngomalacia, age of onset was 1.2±1.8 months. For mass‐like lesions,

bronchiectasis or bronchiolitis obliterans, four (11.1 %) had re-

mean age of onset was 46±64.1 months and of diagnosis was

current sinusitis, four (11.1%) had chronic otitis media, and two

70.6±49.7 months. Children confirmed with asthma had initial

(5.5%) had situs inversus. Fifteen pathogenic variants were de-

symptoms at 24.1±19.2 months.

tected in 10 patients; DNAH11 (n=5), DNAH5 (n=4), MCIDAS

Diagnostic studies utilized in diagnosing structural abnormality were as

(n=2), DNAH8 (n=1) and OFD1 (n=1). Biallelic pathogenic var-

follows: enhanced neck CT (4/6), enhanced chest CT (6/6), esophagogram

iants of CFTR were identified in one patient. Among the detected

(1/1). Laryngoscopy was utilized in determining functional airway ob-

pathogenic variants, six novel pathogenic variants were revealed

struction such as laryngomalacia; pulmonary function test, including non‐

in six patients. Notably, one de novo pathogenic CNV (5q35.2

bronchial challenge test, was performed in confirming asthma.

microdeletion) in the patient with recurrent sinusitis and mod-

Conclusion: For children with stridor or croup, detailed investigation

erate developmental delay was identified. In total, the final di-

regarding persistency of symptom is important, since persistent

agnostic yield of PCD was 30.6% (11/36); nine patients of PCD,

stridor or recurrent croup might have underlying etiologies com-

one patient of cystic fibrosis, and one patient of microdeletion

promising the airway. In consideration of toddlers with underlying

syndrome.

anatomic abnormalities and of preschoolers with asthma, diagnosing

Conclusion: The clinical and genetic heterogeneity was first presented in

structural and functional status of the airway should be done without

Korean PCD patients, consistent with other ethnic groups. The devel-

delay.

opment of the genetic test for PCD, including NGS, can expand widely to
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elucidate the genetic background and lead to a prompt and precise
diagnosis.
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methodologies may achieve classification of various lung diseases
that allows the development of computer‐aided methodologies
for automatic diagnostics on site or for the purpose of telemedicine. Large sample size of recordings and improved analysis

J – 2 5 6 T h e Us e o f D i g i ta l St e t h o s co p e a n d
A n a l y s i s o f Lu n g S o u n d R e co r d i n g s B a s e d
o n G e om e tr i c D i s t or t i on o f t h e
Spectrographic Representations

are required before implementation of this novel approach in the
pandemic era.

THERAPEUTIC PROCEDURES
Shallufi G.1, Bar‐Yoseph R.1, Gur M. 1, Toukan Y. 1,
Masarweh K. 1 , Ben‐David Y.1, Levy J. 2, Naitsat A. 2,
Zeevi YY.2, Bentur L. 1
1. Pediatric Pulmonary Institute, Ruth Children's Hospital, Rambam
Health Care Campus ‐ Haifa, Israel

K – 84 E ffi cacy o f Mi n i mal l y Invasi ve
S u r f a c ta n t T he r a p y Us i n g a B r o n c h o s co p e
i n Pr e t e r m In f a n t s

2. Electrical Engineering, Technion—Israel Institute of Technology ‐

Introduction: The current COVID‐19 pandemic has accelerated the need

Wasa M., Hasegawa H., Yamada Y., Mizogami M., Kitamura R., Shinohara T., Wakano Y., Hirabayashi M.,
Ikeda K., Okuno A.

for remote medical care, minimizing face to face interactions. The digital

Department of Neonatology, Tokyo Women's Medical University

stethoscopes (DS) are able to convert an acoustic sound to electronic

Medical Center East ‐ Tokyo, Japan

Haifa, Israel

signals, which can be saved for future playback, analysis and editing as
needed, allowing effective telemedicine. Recently, it has been shown that

Objective: This study aims to assess the effectiveness of minimally in-

by combining sophisticated signal representation and processing techni-

vasive surfactant therapy (MIST) using a bronchoscope in avoiding en-

ques with machine learning methodologies, a classification of various lung

dotracheal intubation.

diseases with high accuracy and robustness may be achieved.

Background: Recently, continuous positive airway pressure (CPAP) is the

Objective: To recognize the properties and acoustic patterns of various

preferred mode of respiratory support for preterm infants with re-

recorded respiratory conditions by a novel feature engineering method.

spiratory distress in avoiding bronchopulmonary dysplasia (BPD). How-

Study population: Healthy and sick children aged 0‐18 years that undergo

ever, in infants with surfactant deficiency, administration of exogenous

auscultations for various reasons (routine follow‐up, visit in emergency

surfactant is necessary. Modes such as intubation‐surfactant‐extubation

room, hospitalization, during procedures such as bronchoscopy, spiro-

(INSURE), MIST and less invasive surfactant administration (LISA) have

metry, challenge test, anesthesia) will be recorded.

been reported as effective in treating infants with respiratory distress

Methods: Lung acoustics will be recorded in up to 15 points of auscul-

syndrome (RDS), but these procedures need either intubation or the use

tation via Littman DS. The recordings along with relevant clinical data will

of a laryngoscope. One of our specialties is bronchoscopies and we have

be transferred anonymously to the team of electrical engineering experts

come up with a new mode of MIST for infants with RDS using a

for signal analysis and comparison using their innovative approach. This

bronchoscope which does not necessitate endotracheal intubation or the

approach is based on feature engineering, wherein a new class of fea-

use of a laryngoscope.

tures is extracted from the recorded pulmonary sounds, by para-

Methods: Infants diagnosed as RDS with spontaneous breathing that

meterizing their spectrograms, and by measuring the geometrical

needed surfactant were included in the study. While the infant was on

distortions defined with reference to these surfaces.

nasal CPAP, one of the prongs was displaced to allow for the broncho-

Results: Overall136 recordings were collected from 17 time points (11

scope to be inserted. Surfactant was administered through a working

patients, aged 4 months to 17 years). All data were collected during

channel under direct observation of the carina using a flexible thin

outpatient clinic visits. Six asthmatic patients were recorded during a

bronchoscope with a diameter of 2.3mm. The amount of surfactant ad-

positive methacholine challenge test (two time points), providing re-

ministered was 120mg/kg in 1‐3 minutes. The treatment was approved

cordings during normal and pathological spirometry values. Other par-

by the ethics committee and written parental consent was obtained

ticipants had different respiratory conditions (3/11), and two participants

before the procedure.

had negative methacholine tests. Traditional analog stethoscope auscul-

Results: Since April 2015, we have performed MIST using a broncho-

tation did not have clinical added value over digital stethoscope auscul-

scope to 10 preterm infants. The median gestational age was 34.6 weeks

tation as rated by a physician on site. All measurements were successfully

(range 28.3 to 36.6 weeks) and the median birthweight 2126 grams

remotely collected, safely transferred and analyzed.

(range 990 to 3090 grams). MIST using a bronchoscope was performed 2

Conclusions: Digital stethoscope enabled safe and reliable re-

to 44 hours after birth (median 6 hours). Stable microbubble rating (SMR)

mote digital recording of respiratory sounds and transfer of

was weak in 3 and medium in 7 patients, and chest X‐ray showed

clinical data for further analysis. Combining sophisticated signal

Bomsel's grade I in 2 and grade II in 8 patients. No cases had adverse

representation and processing techniques with machine learning

events during the procedure. The median duration of the whole

|

OTHER AND ORIGINAL

S147

procedure was 4 minutes 42 seconds (range 1 minute 33 seconds to 17

Results: X when the flow rate is Q and the distance from the tracheal

minutes 19 seconds). One out of the 10 patients that underwent MIST

bifurcation to the tracheal tube tip is H is represented as X (Q, H). X(%) of

using a bronchoscope needed intubation and additional surfactant after

each model was as follows: X (0.9, 15) = 19.6, X (0.9, 5) = 31.6, X (1.8, 15)

the procedure. Pneumothorax was observed in 1 patient, but the pneu-

= 23.4, X (1.8, 5) = 32.9, X (2.7, 15) = 24.1, X (2.7, 5) = 32.7

mothorax resolved conservatively.

Conclusions: It has been found that whenever the tracheal tube tip

Conclusion: In this study, only 1 patient needed intubation and additional

moves left or right, airflow imbalance occurs. The left‐right airflow im-

surfactant after the procedure. MIST using a bronchoscope does not only

balance was likely to be large whenever the tracheal tube was deep or

prevent injury caused by the tracheal tube or the laryngoscope but also

whenever the tracheal tube was shallow although the flow rate was

prevents the loss of CPAP effect during intubation. And because sur-

large. Careful attention must be paid to tube insertion depth and flow

factant is administered under direct observation, one can be sure that the

rate for stable neonatal respiratory management.

surfactant is administered to the trachea and bilaterally to both bronchi.
Although the physician needs to be well adapted to the bronchoscope,
MIST using a bronchoscope may become a mode of surfactant administration, and further studies will hopefully lead to a better selection of
patients undergoing different modes of surfactant administration.

K – 9 6 Ch a n g e s i n A i r f l o w D i s t r i b u t i o n
b e t w e e n Le f t a n d Ri g ht L u n g s D ue t o
D i r e ct i o n C h a n g e s o f E n d o t r a c h e a l T ub e ;
A n a l y s i s b y C o m p u t a t i on a l F l ui d Dy n a m i c s
Kobayashi H.1, Koinuma G.2
1.

Department

of

Pediatrics,

K – 13 9 Re a l‐ li fe Ef fect of Lum acaf t or/
I v a c a f t o r o n P a t i e n t s A g e d o v e r 6 Y ea r s
w i t h Cy s t i c F i b r o si s H o m o z y g o u s f o r
F508del ‐C F T R
Hatziagorou E., Kirvassili S., Kouroukli E., Nousia L.,
Lialias J., Mantsiou C. Tsanakas J.
Pediatric Pulmonology and CF Unit, 3rd Pediatric Department,
Aristotle University of Thessaloniki ‐ Thessaloniki, Greece
Aim: To examine the effect of lumacaftor/ivacaftor combination

Keio

University

School

of

therapy on FEV1% predicted, Lung Clearance Index (LCI), Pulmonary

Medicine ‐ Tokyo, Japan

Exacerbations and BMI among Phe508del homozygous CF patients

2. Division of Pulmonology, National Center for Child Health and

aged 6 years and older.

Development ‐ Tokyo, Japan

Methods: This prospective observational real ‐ life study assessed clinical
outcomes including FEV1% predicted, Lung Clearance Index (LCI), BMI,

Background: The cause of neonates with endotracheal tube often ex-

as well as pulmonary exacerbations (PeX) before and one year after

periencing temporary deterioration of respiratory status by cervical ro-

initiation of lumacaftor‐ivacaftor. Thirty‐one CF patients (7‐27 years,

tation has not yet been clarified. We hypothesized that the tip of the

38% colonized with Pseudomonas Aeruginosa) were evaluated; they un-

tracheal tube could tilt to the left or right, resulting in an imbalance in the

derwent N2 ‐ MBW (Nitrogen Multiple Breath Washout), and spirometry

airflow.

before and one year after treatment initiation.

Purpose: The aim of this study is to investigate the effect of the

Results: Baseline mean (SD) BMI was 19.06kg/m2 (3.33), LCI: 14.1 (4.68),

direction of the tracheal tube tip on airflow distribution using

FEV1% predicted: 81.36 (24.82). One year after treatment initiation,

computational fluid dynamics (CFD).

significant improvements from baseline were observed in BMI (+0.62;

Methods: An airway with an endotracheal tube geometrical

95% CI, 0.50 to 0.73; P < 0.0001), LCI (‐1.16; 95% CI, −1.89 to −0.45; P =

model was created assuming a newborn baby weighing 3 kg. The

0.002) and PeX (‐7.2; P = 0.024). FEV1% predicted remained stable

tracheal inner diameter was set to 4.0 mm, and the tracheal tube

(+2.18; 95% CI, 0.59 to 4.9; P =0.122),

outer and inner diameters were set to 4.2 mm and 3.0 mm al-

Conclusions: Lumacaftor in combination with ivacaftor improved

lowing airflow upstream of the trachea to be neglected. Assuming

ventilation inhomogeneity and reduced pulmonary exacerbations

a tidal volume of 15 mL (5 mL/kg) and an inhalation time of 0.5

in patients with cystic fibrosis homozygous for the Phe508del

seconds, a flow rate Q is calculated as 1.8 L/min. Two additional

CFTR mutation.

flow rates Q (L/min) were also defined to complete the set: Q =
0.9, 1.8, and 2.7. Distances from the tracheal bifurcation to the
end of the tracheal tube H (mm) were set to H = 5 and 15. The tilt
angle θ (degree) in the left‐right direction of the tracheal tube tip
was swept in the range of θ=‐20 to +20. The center was defined

K – 21 3 No n ‐i n va s iv e V en t i la t io n w i th
Ho m e V e n t i l a to r s i n N e o n a t e s a s a
Transition to Home Care ‐ I s i t P o s s i b l e ?

as θ=0 and the left direction was defined as positive. An airflow
CFD analysis was performed under these conditions. The difference between the maximum and the minimum values of the

Costa V.1, Salazar L.1, Freitas JM.1, Freitas AC.2,
Ferreira‐Magalhães M.3, Ramos A.3, Morais L.3

right main bronchus airflow to the total airflow X (%) was ex-

1. Pediatrics, Centro Hospitalar Universitário do Porto ‐ Porto,

amined. (Fluid analysis software: AcuSolve, Altair Engineering)

Portugal
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2. Neonatal Intensive Care Unit, Centro Hospitalar Universitário do
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clinical and physiological studies in smaller infants requiring

Porto ‐ Porto, Portugal

long‐term respiratory support. Continuous technological ad-

3. Pediatric Pulmonology Department, Centro Hospitalar Uni-

vances are still essential in this field to respond to evolving pa-

versitário do Porto ‐ Porto, Portugal

tients’ needs.

Introduction: Newborn chronic lung disease requiring long‐term
ventilatory support, specifically non‐invasive ventilation (NIV), is one
of the main reasons for prolonged length of stay in neonatal intensive care unit (NICU). Advances in home ventilator technology

K – 23 9 Na s a l I r r i ga t i o n i n C h i l d r e n :
Pe d i a t r i c i a n s ’ versus O t o l a r y n g o l o g i s t s ’
Pr a c t i c e

may address this problem, allowing earlier NCIU discharge and
transition to home care.

Singvijarn S.1, Apirakkittikul N.2, Preutthipan A.1

Objectives: Evaluation of pediatric patients who transitioned from

1. Pediatric Pulmonary Division, Department of Pediatrics, Fa-

intensive care ventilators to home ventilators. Primary outcome was

culty of Medicine, Ramathibodi Hospital, Mahidol University ‐

the ability to adjust newborns to off‐label use of NIV and further

Bangkok, Thailand

respiratory assistance. Secondary outcomes were survival, transition

2. Department of Otolaryngology‐Head and Neck Surgery, Faculty of

to spontaneous breathing and hospital admissions due to respiratory

Medicine, Ramathibodi Hospital, Mahidol University ‐ Bangkok,

issues.

Thailand

Methods: Retrospective and observational study with descriptive
statistical analysis of the clinical data from neonates placed on

Although the mechanism of action of nasal irrigation (NI) has not

home ventilators between 2016 and 2020 in the Neonatal In-

been fully understood, it has widely been prescribed by pedia-

tensive Care Unit (NICU) of a tertiary hospital.

tricians (PED) and otolaryngologists (ENT) to children with var-

Results: Thirteen neonates requiring stable NIV support through

ious respiratory problems. A number of international clinical

intensive care ventilator in the NICU were transitioned to home

practice guidelines recommend nasal irrigation for allergic rhi-

ventilator during the study period. One newborn was placed in

nitis, acute and chronic sinusitis. The current study was con-

Stellar® ventilator back in 2016, while the remaining (92.3%)

ducted to explore and compare practice experience of PED and

were transitioned to Trilogy® 100 ventilator. The most common

ENT on nasal irrigation in children. We sent a questionnaire

diagnosis was Pierre‐Robin sequence (n=4, 31%). Other diag-

comprising demographic data, conditions or diseases, devices,

noses were: Stickler syndrome, Schaaf‐Yang syndrome, Steinert

cleaning methods, outcomes and complications to PED and ENT

disease, diaphragmatic paralysis associated with traumatic de-

via regular mail, e‐mail, Line and Facebook applications from

livery, bronchopulmonary dysplasia, trisomy 19, congenital

March to October 2020. Overall, 529 returned their response.

amyoplasia and central hypoventilation syndrome. The majority

We excluded those whose were aged under 30 and over 60 years

(76.9%) were born full term. The median weight at home venti-

old. Demographic data between PED (n=376) and ENT (n=104)

lator was 2730g (minimum 2258g; maximum 3620g). NIV mod-

did not differ. The most common condition for NI in PED was

alities used were continuous positive airway pressure in 5

allergic rhinitis (96%) vs. chronic sinusitis (94%) in ENT. PED used

patients (39%) and bilevel positive airway pressure in 8 new-

NI significantly more in asthma, common cold, recurrent URI, and

borns (62%). Nasal interface was adopted in all patients. Transfer

snoring (P<0.001). PED recommended NI in younger age (< 1

from NICU to pediatric ward was at a median age of 24 days

year old). ENT preferred squeeze bottle whereas PED preferred

(median of 7 days after the initiation of home ventilator). 11

suction catheters (P<0.001). A greater percentage of ENT re-

patients (85%) were discharged home at a median age of 50 days

commended hypersonic saline, corticosteroids, and warm solu-

and with median weight of 3410g. All of them were discharged

tion (P<0.005). PED were more concerned about disinfection as

under NIV and two with NIV plus oxygen support. One patient

they advised boiling, steaming, or microwave more often than

who was in palliative care passed away during hospital stay.

ENT (P=0.013). Greater than 20% of PED and ENT suggested

Spontaneous breathing was achieved in 46% of patients after a

using solution until running off. Decreased nasal secretions were

median period of 12 months. During the follow‐up period, no

reported > 90% in both groups. Improved sleep quality and de-

patient needed further hospitalization and growth and develop-

creased medication use were also reported by PED. ENT found

ment were in accordance with subjacent disorder. All discharged

more ear‐related complications (92%) whereas pulmonary com-

patients have domiciliary support.

plications (53%) were found among PED. In conclusion, NI is now

Discussion: In this small group of neonatal patients with complex

popular in children. As compared to ENT, PED recommend NI in

neuromuscular, neurological and obstructive respiratory dis-

younger age, prefer suction catheter, a more concerned about

eases, NIV through home ventilator offered adequate ventilatory

disinfection, and pulmonary complications are found more often.

support to newborns allowing their discharge from NICU within a

ENT face more ear complications. A variety of complications are

few days. These results may be useful for promoting future

reported and should be minimized.
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Objective: To study adenovirus (ADV) infections in children with
community‐acquired pneumonia (CAP) in Zhejiang．
Methods: From November 2016 to November 2017，the naso-

L – 2 0 8 T G F‐ β a n d P e ri o st i n a s a Bi o m a rk e r
i n B r o n c h i o l i t i s O b l i t e r a n s a n d A s th m a i n
C h i l d r en

pharyngeal aspirations (NPAs) or throat swabs from children diagnosed with CAP were collected from the Children's Hospital,
Zhejiang University School of Medicine. Respiratory specimens were
screened for 18 respiratory viruses by Luminex liquid chip technol-

1

2

3

3

2

Kang MJ. , Lee SY. , Yeom JH. , Kim KK. , Hong SJ. ,
Song KB2, Choi EJ.2

ogy, including adenovirus, respiratory syncytial virus (RSV), HCoVs

1. Humidifier Disinfectant Health Center, Asan Medical Center ‐

epidemiological characteristics, severe pneumonia and complications

Seoul, South Korea

of children infected with adenovirus were analyzed.

2. Pediatrics, Asan Medical Center ‐ Seoul, South Korea

Results: A total of 404 cases of CAP children with NPAs or

3. Convergence Medicine, Asan Institute for Life Sciences ‐ Seoul,

pharyngeal swabs were collected. The total detection rate of

South Korea)

virus was 52.23% (211/404), and the detection rate of adeno-

and bocavirus, partial pulmonary virus and so forth．In addition, the

virus was 5.21% (11/211). There were eleven positive cases of
Rationale: Asthma and bronchiolitis obliterans (BO) are common

adenovirus with pure adenovirus infection in 4 cases. There were

chronic lung diseases along with wheezing in children. However, it is

7 cases mixed with other viral infections, including 2 cases mixed

not clear what are the common and unique mechanisms between the

with bocavirus infection, 3 cases mixed with rhinovirus infection,

two diseases. Thus, we attempted to find out the difference and

1 case mixed with influenza A virus infection, 1 case mixed with

specific biomarkers between asthma and BO through proteomic

respiratory syncytial virus infection. Only one case was a severe

analysis of plasma.

case in all of the 11 cases of human adenovirus infections.

Methods: Overall, 30 healthy children without respiratory under-

Conclusion: Human adenovirus is one of the important pathogens

lying diseases, 20 children with asthma and 16 with BO were in-

in children with CAP in Zhejiang, the vast majority of which was

cluded for this study. Sequential window acquisition of all theoretical

complicated by other virus infections,

mass spectra (SWATH)‐mass spectrometry (MS) was used to measure proteins in plasma samples. To identify specific pathways of
each groups, we used the Ingenuity Pathway Analysis (IPA) software.
Results: We identified and quantified 354 proteins across all 66 samples
in the SWATH‐MS analysis. Forty‐two proteins were significantly dif-

M – 4 3 S k i n P r i c k Te s t i n g i n At o p i c
Pe d i a t r i c A s t h m a : Ut i l i t y a n d Im p a c t o n
Cl i n i c a l O u t c o m e s

ferent among the 3 groups. The upstream analysis of IPA suggested that
the inhibitor of nuclear factor kappa B kinase subunit beta (IKBKB) was

Haddad RN.1, Torbey PH.2

the upstream inhibitor of 4 differentially expressed proteins (DEPs) in

1. Department of Pediatrics, Hotel Dieu de France Saint Joseph

asthma, while being the upstream activator in BO subjects. Among 4

University Medical Center ‐ Beirut, Lebanon

DEPs, TGF‐β1 in BO and periostin in asthma were negatively correlated

2. Department Pediatrics, Division of Pediatric Pulmonology,

with FEV1, FEV1/FVC, MMEF and PC20, respectively.

Hotel Dieu de France Saint Joseph University Medical Center ‐

Conclusions: These findings demonstrate that TGF‐β1 and peri-

Beirut, Lebanon

ostin were unique biomarkers of BO and asthma in children, respectively. The mechanism regulated by IKBKB may be

Background: Allergic asthma is the most common pediatric

therapeutically relevant for BO and asthma.

asthma phenotype with distinctive clinical characteristics. Atopy
contributes to airway inflammation and plays a major role in
asthma control and severity as well as medication use.

PEDIATRIC PULMONOLOGY
COUNTRIES

IN

DEVELOPING

Objectives: To identify sensitization patterns in atopic asthmatic
children using skin prick tests (SPTs) and to investigate the tests'
impact on clinical course and asthma outcomes after tailored environmental control counseling strategies.

M – 3 9 A St u d y o f A d e n o v i r us I n f e ct i o n s i n
C h i l d r en wi t h C o m m u n i ty‐ Ac qu i re d
P n e u m o n i a in Zh e j i an g , C h i na

Patients and Methods: Based on restricted inclusion criteria, we retrospectively reviewed all positive SPT results to 17 common allergen extracts (4 food allergens and 13 inhalant aeroallergens) performed over 8
years at a national Lebanese asthma referral care center. Sensitization

Zhou YL., Li MY., Zhang YY.

patterns were stratified and analyzed. Clinical course and different

Pulmonology, Children's Hospital, Zhejiang University School of

asthma outcomes following oriented environmental control counseling

Medicine ‐ Hangzhou, China

strategies were evaluated after a minimal period of 9 months.

S150

|

OTHER AND ORIGINAL

Results: A total of 178 atopic patients (65.7% males) with a mean age of

manifestations, necrotizing pneumonia appeared on 17.8±6.8

8.4 ± 3.5 years (2.1 to 17.5 years) were identified. House dust mite

days, and the incidence of pleural effusion, pulmonary con-

(HDM) (69.1%) and molds (67.4%) were the most frequent allergenic

solidation, lobar atelectasis, pleural thickening was 84.4%, 62.5%,

sensitization. Of all patients, 23.6% were mono‐sensitized and 20.8%

50.0%, 21.9%, respectively. The mean duration of fever was 18±9

were sensitized to at least four groups of allergens. Among mono‐

days, the mean length of stay was 20±10 days. Antibiotic was

sensitized patients, the three most frequent groups of allergens were

used in all the cases, and the mean length of total antibiotic

HDM (59.5%), pollens (26.2%) and animal allergens (9.5%). The most

therapy was 33±8 days. Of all cases, 30 cases (46.9%) necessi-

common co‐sensitization was to pollens and HDM in 27.8% followed by

tated oxygen inhalation, 36 cases (56.3%) necessitated methyl-

pollens and animals in 18.5%. After a mean period of 12.6 ± 3.4 months,

prednisolone

patients experienced a very favorable or favorable primary asthma

bronchoalveolar lavage, 3 cases (4.7%) necessitated ventilator

clinical outcome in only 7.9% and 24.3% of the cases, respectively.

support therapy, and of pleural effusion cases, 25 cases (46.3%)

Unfavorable clinical outcome was noted in 31.6% and no change was

necessitated thoracentesis and 13 cases (24.1%) necessitated

therapy,

41

cases

(64.1%)

necessitated

documented in 30.3% of cases. Regarding medication use, downgrading

chest drainage. All patients with NP recovered without death.

in asthma daily controller treatment was possible in only 24.1% while

Conclusions: NPs are found to be severe and prolonged, yet, reversible.

upgrading was necessary in 21.1% of cases. No change in asthma

Clinical and laboratory data can help to raise awareness of NP and supply

control and disease severity was seen in 49.3% and 59.2% of cases,

proper therapy, including antibiotic, methylprednisolone, thoracentesis or

respectively. No significant difference was found between mono, oligo

chest drainage, bronchoalveolar lavage, etc.

and multi‐sensitized patients or between aeroallergen sensitization
profiles, regarding primary and secondary asthma clinical outcomes.
Conclusions: Skin prick testing is an important diagnostic tool for
pediatric asthma especially when atopy is suspected. Identification of
sensitization patterns should lead to tailored primary prevention

M – 1 1 4 E xp e r i e n ce s a n d C h a l l e n g e s i n
D i a g n o s i n g P r i m a r y C i l i a r y D y sk i n es i a
( P C D ) in Re so u r c e P o o r S et t i n g s

strategies regarding environmental control measures. However,
needs to be established since regular on‐site verification of allergen

Varkki S1, Gibikote S.2, Terance A.3, Palani M.1, Reddy H.4

avoidance is seldom achieved.

1. Paediatrics, Christian Medical College Hospital ‐ Vellore, India

SPT's positive impact on clinical outcomes of asthma in real life still

2. Radiology, Christian Medical College Hospital ‐ Vellore, India
3. Paediatrics, G K N M Hospital ‐ Coimbatore, India

M – 7 7 A St u d y o f N e cr o t i z i n g P n eu m o n i a
i n C h i l d r en i n Z he j i a n g , C h i n a

4. Respiratory Therapy, Christian Medical College ‐ Vellore, India
Introduction: Primary ciliary dyskinesia is a genetic disease of abnormal

Li MY., Zhou YL., Zhang YY., Chen ZM.

ciliary function which results in progressive lung damage and impaired

Pulmonology, Children's Hospital, Zhejiang University School of

clearance. It is estimated that prevalence may be in 10000 to 40000 and

Medicine ‐ Hangzhou, China

possibly higher in Asian ethnicities 1.
In India, PCD is widely unrecognized or diagnosed late due to

Objectives: To evaluate the clinical features of necrotizing pneu-

non‐availability of diagnostic tests. Fifty percent of patients with

monia (NP) in children.

PCD who do not have situs abnormality pose a significant

Methods: A retrospective, observational study of NP cases hospitalized

challenge in identification and diagnosis in resource‐poor coun-

in our hospital from January 2008 to December 2016 was conducted,

tries 3.

and clinical manifestations, laboratory data, imaging performance, hos-

Objectives of our study were to 1. Describe the clinical profile of

pital course and prognosis were analyzed.

patients with Kartagener's syndrome. 2. Compare clinical fea-

Results: A total of 64 cases diagnosed as NP were identified. The

tures of the above group with patients who have a high prob-

median age of these children was 4.05（2.15~6.63) years, the

ability of diagnosis of primary ciliary dyskinesia identified by

proportion of males and females was 1:1.46. Of 64 cases, the

clinical criteria. 3. Describe challenges faced in diagnosing PCD in

pathogens of 49 cases were definite, 31(63.3%) were Mycoplasma

India.

pneumoniae, 14(28.6%) were Streptococcus pneumoniae, 3(6.1%)

Methodology: Retrospective chart review

were Staphylococcus aureus, 1(2.0%) was Pseudomonas aeruginosa.

Setting: Pediatric respiratory clinic of a tertiary care teaching hos-

All cases had fever and cough; for symptoms, the incidence of

pital in southern India

tachypnea, decrease in breath sound and lung rales were 35.9%,

Results: In this study, we compared the clinical features of 13 pe-

67.2% and 54.7%, respectively. There were 26 cases (40.6%)

diatric patients with Kartagener's syndrome with 15 patients who

which had extra‐pulmonary complications. As to laboratory data,

had a high probability of diagnosis of PCD.

they had markedly increased CRP and Interleukin‐6 levels [(117

Group 1: Patients with bronchiectasis, sinusitis and dextrocardia who

(46~160) mg/L and 64.1 (28.4~176.0) pg/ml)]. As to radiological

were given a diagnosis of Kartagener's syndrome.
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Group 2: Children who had a diagnosis of “Probable PCD” who had
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hour. The children were defined as obese (BMI z‐score >+2SD), over-

chronic daily wet cough and in whom cystic fibrosis, immunoglobulin

weight (+1SD< BMI z‐score ≤+2SD), and normal‐weight (‐2SD< BMI z‐

deficiency and tuberculosis was ruled out.

score ≤+1SD) according to a World Health Organization (WHO) age‐ and

Eleven of them had a PICADAR score 2 of >/= 6 and the remaining

sex‐adjusted reference. The Fujioka method adenoid‐nasopharyngeal

four patients had high probability of PCD based on limited diagnostic

ratio (A/N ratio) with cut‐point of 0.7 was used to determine adenoid

testing /family history of Kartagener's syndrome.

hypertrophy. Tonsillar hypertrophy was defined as a Brodsky score >2.

Mean age at diagnosis of group 1 was 8.3 years whereas in group 2,

Multivariate logistic regression was used to seek independent predictors

diagnosis of primary ciliary dyskinesia was considered only by 10 years.

of OSA severity.

Forty‐six percent of patients in group1 had documentation of neo-

Results: A total of 104 children of mean age 8.63 ± 3.17 years were

natal respiratory distress although born at term. Sinusitis or sig-

enrolled, consisting of 40 obese, 16 overweight and 48 normal‐weight

nificant nasal symptoms was a defining feature present in all with

children. A/N ratio and tonsillar size were positively correlated with se-

Kartagener's, 4 of whom had nasal polyps. In group 2, 73% reported

verity of OSA in all groups. Multiple logistic regression revealed BMI z‐

sinusitis.

score >+2SD (OR = 15.84, 95% CI: 1.45‐172.29, P=0.023), A/N ratio ≥0.7

Malnutrition (<5th centile) was more prominent affecting 60% of

(OR = 4.75, 95% CI: 1.02–22.11, P=0.047) and tonsillar hypertrophy

probable PCD patients than Kartagener's group where only 36% had

(OR=11.54, 95% CI: 1.21–109.57, P =0.033) were all associated with

same level of malnutrition.

moderate to severe OSA.

All patients in the “probable PCD “group had radiological evidence of

Conclusions: Increased BMI z‐score had a significantly increased severity

bronchiectasis. In both groups, lung lobes predominantly affected by

of OSA in obese children. Adenotonsillar hypertrophy was a major risk

bronchiectasis were right middle lobe, lingua and lower lobes.

factor affecting the severity of OSA not only in normal‐weight but also in

Median FVC, FEVI and MMEF % predicted for group 1 (N=5) was 79,

obese children. Individual risk factors need be defined to allow for ap-

65 and 34 and for group 2 (N=10) was 79, 56 and 31% respectively.

propriate treatment.

There was no significant reversibility with bronchodilator.
Two patients from Group 2 had low nasal nitric oxide levels and
absent nasal ciliary motility. One child had PCD gene mutation (Exon
19 c.3100C>T (p.Gln1034Ter) Homozygous.
Discussion: Our series shows significant morbidity, bronchiectasis

M – 1 3 6 D e x a m e t h a s o n e o r P r e d n i s o l on e
f o r A s t h m a E x a c e r b a t i o n s i n C h i l d r en : A
Co s t ‐E f f e c ti v e ne s s A n a l y s i s

and lung function limitation in both groups.
observed in these patients.

Rodriguez‐Martinez CE.1, Castro‐Rodriguez JA2, Sossa‐
Briceno MP.3

With the high degree of consanguinity in India, it is likely that

1. Pediatrics, Universidad Nacional de Colombia ‐ Bogota, Colombia

many pediatric patients with primary ciliary dyskinesia remain

2. Pediatrics and Family Medicine, Pontificia Universidad Catolica de

undiagnosed in the community. Education of pediatricians

Chile ‐ Santiago, Chile

and ENT doctors to recognize cases as well as the setting up of

3. Internal Medicine, Universidad Nacional de Colombia ‐ Bogota,

facilities for screening and diagnostic tests is the need of

Colombia

Delay in diagnosis comparable to that reported in the literature was

the hour.
Objectives: Although a short course (i.e. 3 to 5 days) of orally administered prednisolone is a common and widely‐accepted practice among

M – 1 2 2 F a c t o r s A f f ec t e d Se v e r i t y o f
O b s tr u c t i v e S l e e p A p n e a i n O b e s e C h i l d r e n

clinicians for administering systemic corticosteroids in pediatric acute
asthma, oral dexamethasone for one to two days is an attractive alternative to prednisolone. However, the evidence regarding the cost ef-

Ratanakorn W.

fectiveness of dexamethasone compared to prednisolone is not sufficient,

Pediatric Pulmonology, Chonburi Hospital ‐ Chonburi, Thailand

especially in less‐affluent countries. The aim of the present study was to
evaluate the cost effectiveness of prednisolone versus oral dex-

Rationales: The etiological factors predisposing to the increased severity

amethasone for the treatment of pediatric asthma exacerbations in Co-

of obstructive sleep apnea (OSA) in children with obesity are not fully

lombia, a middle‐income country (MIC)

understood. This study aimed to determine the correlation between

Methods: A decision‐analysis model was developed to estimate the cost‐

adenotonsillar size, body mass index standard deviation score (BMI z‐

effectiveness of prednisolone versus oral dexamethasone for the treat-

score) and OSA severity in obese children.

ment of pediatric asthma exacerbations. Effectiveness parameters were

Methods: Children aged 4‐15 years who were suspected to have OSA

obtained from a systematic review of the literature. Cost data were

were eligible for inclusion. Full‐night polysomnography was performed

obtained from hospital bills and from the national manual of drug prices

aligning with criteria of the American Academy of Sleep Medicine. Mild

in Colombia. The study was carried out from the perspective of the

OSA was defined as an AHI ≥1 but <5 events/hour; moderate OSA by an

national healthcare system in Colombia, a MIC. The main outcome of the

AHI ≥5 but <15 events/hour; and severe OSA by an AHI ≥15 events/

model was avoidance of hospital admission.
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Results: For the base‐case analysis, the model showed that compared to

chronic lung disease, sickle cell disease, history of congenital heart dis-

dexamethasone, using prednisolone for treating pediatric asthma ex-

ease, immunosuppression or immunodeficiency.

acerbations was associated with lower total costs (US$93.97 vs. US

Results: A total of 96 patients were included in the first 6 months of the

$104.91 average cost per patient) without a significant difference in the

study. The mean age of the patients was 25.8 months (range 4–120

probability of hospitalization avoided (0.9108 vs. 0.9108).

months), with predominance of female sex (60.4% vs. 39.6%). Severe

Conclusions: This study shows that in Colombia, an MIC, compared with

pneumonia was highly prevalent in our group with 45.8% of cases, par-

oral dexamethasone, the use of prednisolone for treating pediatric

ticularly in children <12months (65.1%). The mean age of severe cases

asthma exacerbations is cost‐effective, because it involves a similar

was 16 months (CI 95% 10.8–21.9 months) versus 34 months in non‐

probability of hospital admission at lower total treatment costs.

severe cases (CI 95% 26.01–42.2 months) (p= 0.0002). Previous history

Reflections and concrete proposals for action stimulated by the

of CAP was present in 11 (11.5%) patients, 18/95 (19.9%) had a previous

research: The most striking result to emerge from the present study

history of asthma, 19/57 (33.3%) of recurrent wheeze and prematurity in

is that it provides evidence of the cost‐effectiveness of pre-

3/96 (3.1%).

dnisolone, a common and widely‐prescribed oral SC for treating

Current exposure to tobacco smoke was identified in 22(22.9%) patients,

pediatric asthma exacerbations. The use of prednisolone instead of

burning garbage in 9 (9.4%) children. A total of 16/84 (19.0%) patients <5

dexamethasone could help to ensure a more efficient management

years of age attended nursery, 12(12.5%) did not receive breastmilk and

of asthma exacerbations, which are responsible for a large part of

27(33.3%) received < 6 months. None of these risk factors were asso-

the clinical and economic burden of the disease in pediatric pa-

ciated with severe pneumonia. Pneumococcal vaccination was found in

tients. An intervention that is useful not only for decreasing the

91(94.7%) children, and influenza vaccine in 55/75 (73.3%) patients. Most

probability of hospitalization but also for decreasing total treat-

patients presented with cough (97.9%), dyspnea (93.7%), congestion

ment costs of such a highly prevalent and costly disease is highly

(90.6%), fever (74.5%), wheezing (53.1%) and irritability (32.3%).

preferable in countries or settings where health resources are al-

Seventy‐five percent of children presented with oxygen saturations

ways scarce, such as Colombia and other MICs.

<92% in room air. However, during ER stay, all patients received oxygen
therapy: 47(48.9%) nasal cannula, 16 (16.6%) high‐flow nasal cannula, 5
(5.2%) non‐rebreather mask, 21 (21.8%) were intubated and 7 (7.2%)

M – 1 4 7 E p i d e m i ol o g y o f C o m m u n i ty ‐
A c q u i r e d Pn e u m o n i a a m o n g C h i l d r e n A g e d
3 Mo n t h s t o 1 4 Y e a r s A d m i t t e d to t h e
N a t i o n a l C h i l d r e n ' s H os p i t a l i n C o s ta R i ca

patients required non‐invasive ventilation (either CPAP or BiPAP).
Identification of a microorganism was possible in 63 (65.6%) cases: RSV
in 47/63 (74.6%), followed by Metapneumovirus in 8 (12.7%), InfluenzaA in 8 (12.7%) cases and InfluenzaB and Parainfluenza with 3 (4.7%)
cases each. Co‐infection with another virus was found in 8/63 (12.7%)

Nuñez‐ Barrantes D.1, Garcia ‐ Rojas C.1, Soto‐Martinez
ME.2, Yock‐Corrales A.3

of cases, particularly RSV and Influenza in 7 (87.5%) of cases. Blood

1. Pediatrics, National Children's Hospital ‐ San Jose, Costa Rica

hospital stay was significantly higher in the severe pneumonia group

2. Respiratory Medicine, National Children's Hospital ‐ San Jose,

(mean 9.8 days, 95%CI:8.6‐11.5) compared to the non‐severe group

cultures were obtained in 86 (89.5%) children, all negative. Length of

Costa Rica

(mean 5.7 days, 95%CI:4.5–6.9) (p<0.001). Two (2.1%) patients died.

3. Emergency Medicine, National Children's Hospital ‐ San Jose,

Conclusions: This is the first prospective CAP study in children in Central

Costa Rica

America. Main CAP etiology in our study was viruses and the main risk
factor for severe pneumonia was age (<12 months). Current prevalence

Introduction: Community‐acquired pneumonia (CAP) is a leading cause

of tobacco smoke was 22%, twice the mean prevalence of smoking in

of childhood morbidity and mortality worldwide. The incidence of CAP

Costa Rica. Pneumonia represents an important burden of morbidity in

and its common complications are increasing, particularly in young chil-

the developing world, and although mortality is low, public health au-

dren. Clinical and epidemiological information is crucial to characterize

thorities can play significant roles to reduce its occurrence through

patients with pneumonia, but also to develop primary prevention stra-

health promotion.

tegies and clinical guidelines to achieve major reductions in pneumonia‐
associated morbidity and mortality.
Aim: To describe the epidemiological characteristics of children admitted with CAP among children aged 3 months to 14 years in Costa

M – 165 Skin Prick Testing in Atopic Pediatric
Asthma: Utility and Impact on Clinical Outcomes

Rica from June 2019 to June 2020.
Methods: A prospective study of patients with the diagnosis of CAP who

Haddad RN.1, Torbey PH.2

were admitted to the National Children's Hospital during a 12‐month

1. Department of Pediatrics, Hotel Dieu de France Saint Joseph

period was conducted. Data on demographics, clinical history and phy-

University Medical Center ‐ Beirut, Lebanon

sical examination on admission, treatment, and outcome were collected.

2. Department Pediatrics, Division of Pediatric Pulmonology, Hotel Dieu

Patients were excluded if they were hospitalized 7 days prior, had

de France Saint Joseph University Medical Center ‐ Beirut, Lebanon
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Background: Allergic asthma is the most common pediatric asthma

most common bacterial agents causing pneumonia in children less than

phenotype with distinctive clinical characteristics. Atopy contributes to

12 years old and detection of their resistance to current antibiotics in

airway inflammation and plays a major role in asthma control and se-

Hamadan.

verity as well as medication use.

Methods: Overall, 542 children suspected for pneumonia were in-

Objectives: To identify sensitization patterns in atopic asthmatic children

vestigated for results of pleural fluid cultures and antibiogram patterns.

using skin prick tests (SPTs) and to investigate the tests' impact on clinical

Frequency of age, sex and seasons of patients were also studied from

course and asthma outcomes after tailored environmental control

1999 to 2003. The data were gathered through a questionnaire and

counseling strategies.

analyzed using Epi6 system. The species were identified by biochemical

Patients and Methods: Based on restricted inclusion criteria, we retro-

and serological methods. Antibiogram tests were also performed by the

spectively reviewed all positive SPT results to 17 common allergen ex-

Kirby‐Bauer method.

tracts (4 food allergens and 13 inhalant aeroallergens) performed over 8

Results: Out of 542 children suspected for pneumonia, 72 cases (13.2%)

years at a national Lebanese asthma referral care center. Sensitization

had positive bacterial culture of which 54.4% were gram negative and

patterns were stratified and analyzed. Clinical course and different

43.6% were also gram positive bacteria. The most common species were:

asthma outcomes following oriented environmental control counseling

Staphylococcus aureus 18.6%, Streptococcus pneumoniae 16.9%, Klebsiella

strategies were evaluated after a minimal period of 9 months.

ozaenae 12.3%, Pseudomonas aeruginosa 11.8%, Haemophilus influenzae

Results: A total of 178 atopic patients (65.7% males) with a mean age of

9.4%, Bacteroides species 7.8%, Streptococcus ß‐haemolyticus 6.1%, E. coli

8.4 ± 3.5 years (2.1 to 17.5 years) were identified. House dust mite

4.9%, Neisseria meningitidis 4.5%, Acinetobacter species 3.2% and other

(HDM) (69.1%) and molds (67.4%) were the most frequent allergenic

gram negative bacteria 23.3%. The most positive cultures were observed

sensitization. Of all patients, 23.6% were mono‐sensitized and 20.8%

in children in the 1‐4 years age group (31.3%), male (52.4%) and during

were sensitized to at least four groups of allergens. Among mono‐

winter (41.8%). The antibiogram results showed that the most effective

sensitized patients, the three most frequent groups of allergens were

antibiotics were cefixime, ceftriaxone, gentamicin, ciprofloxacin for both

HDM (59.5%), pollens (26.2%), and animal allergens (9.5%). The most

gram positive and gram negative bacteria, but they showed high re-

common co‐sensitization was to pollens and HDM in 27.8% followed by

sistance to tetracycline, amoxicillin and ampicillin.

pollens and animals in 18.5%. After a mean period of 12.6 ± 3.4 months,

Conclusions: The present study showed that some gram positive bac-

patients experienced a very favorable or favorable primary asthma

teria, in particular Staphylococcus aureus and Streptococcus pneumoniae, are

clinical outcome in only 7.9% and 24.3% of the cases, respectively. Un-

predominant causes of bacterial pneumonia in children less than 12 years

favorable clinical outcome was noted in 31.6% and no change was

old in these regions. Most species showed high resistance to routine

documented in 30.3% of cases. Regarding medication use, downgrading

antibiotics such as tetracycline, amoxicillin and ampicillin.

in asthma daily controller treatment was possible in only 24.1% while
upgrading was necessary in 21.1% of cases. No change in asthma control
and disease severity was seen in 49.3% and 59.2% of cases, respectively.
No significant difference was found between mono, oligo, and multi‐
sensitized patients or between aeroallergen sensitization profiles, regarding primary and secondary asthma clinical outcomes.

M – 191 Using 3 Sleep Questionnaires to
Pr e d i c t P o s i t i v e N oc t u r n a l P u l s e O x i m e t r y
R e su l t i n C h i l d r e n wi t h A d e n o t o n s i l l a r
Hy p e r t r o p h y a n d H a b i t u a l S n o r i n g

Conclusions: Skin prick testing is an important diagnostic tool for
pediatric asthma especially when atopy is suspected. Identification of

Tovichien P., Lertamornkitti N.

sensitization patterns should lead to tailored primary prevention

Pediatrics, Faculty of Medicine Siriraj Hospital, Mahidol University ‐

strategies regarding environmental control measures. However,

Bangkok, Thailand

SPT's positive impact on clinical outcomes of asthma in real life still
needs to be established since regular on‐site verification of allergen

Introduction: Adenotonsillar hypertrophy is the most common cause of

avoidance is seldom achieved.

habitual snoring and OSA in childhood. Although the gold standard for
diagnosis requires polysomnography, it is unavailable in most hospitals
and has long waiting lists in Thailand. Early diagnosis of OSA from

M – 174 The Study of Bacterial Agents of
Pneumonia in Children and Detection of
Antibiogram Patterns in Hamadan, West of Iran

symptoms combined with positive nocturnal pulse oximetry provides
early treatment which can prevent several consequences. However, only
a few patients can be diagnosed with OSA from positive nocturnal pulse
oximetry due to its low sensitivity.

Yousefimashouf R., Farajianzadeh A., Heidari M.

Objective: To test the screening tools including OSA‐5, modified OSA‐18

Microbiology, Hamadan University of Medical Sciences ‐ Hamadan, Iran

and pediatric OSA screening tool questionnaires for triage of children
with adenotonsillar hypertrophy and habitual snoring who can be diag-

Background and Aims: Bacterial pneumonia is still one of the most

nosed with OSA from positive nocturnal pulse oximetry.

dangerous infectious diseases and causes serious complications and

Methods: This cross‐sectional study recruited children 3‐18 years of age

mortalities in children. The aim of the present study was to identify the

with adenotonsillar hypertrophy and habitual snoring admitted for
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nocturnal pulse oximetry at Siriraj Hospital, Bangkok, Thailand from July

Results: A total of 472 patients were included in the study, of whom 363

2019 to November 2020. Exclusion criteria were patients with low

(77%) had PCAP C and 109 (23%) had PCAP D. More than half of each

baseline oximetry or previous adenotonsillectomy. The caregiver an-

patient group were infants (67% and 72%), male (58% and 58%), and of

swered 16 questions of OSA‐5, modified OSA‐18 and pediatric OSA

normal nutritional status (60% and 56%). The most common comorbid-

screening tool questionnaires before the test. The patients were divided

ities in both groups were of the neurological (11% and 18%) and cardi-

into groups based on their nocturnal pulse oximetry result. All 3 ques-

ovascular system (12% and 8%). Leukocytosis (39% and 42%),

tionnaire scores were compared among each group.

thrombocytosis (27% and 36%), and anemia (23% and 23%) were the

Results: Forty‐four children (64% male) met the inclusion criteria.

most common hematological findings. More than half in both groups

The major comorbidities were obesity (57%), allergic rhinitis (48%)

(60% and 72%) had radiographic readings of infiltrates in both inner and

and asthma (16%). The common consequences of sleep disordered

mid lung zones, while more than a third had interstitial infiltrates (36%

breathing were ADHD (21%) and hypertension (9%). There were only

and 34%). Single lobar consolidation (24% vs. 9%) and atelectasis (15% vs.

3 (6.8%) positive nocturnal oximetry results, 22 (50%) inconclusive

3%) were more common among children with very severe disease.

results and 19 (43%) negative results. The median score of OSA‐5 in

Mortality was observed among PCAP‐D patients only. Overall mortality

the positive, inconclusive and negative groups was 11, 6 and 4, re-

rate among patients was 5.08%. Among pCAP D patients, mortality in-

spectively. The median score of modified OSA‐18 in the positive,

cidence was 22%. On univariate analysis, being severely underweight

inconclusive and negative groups was 25, 15 and 14, respectively.

(cOR 8.28 [95% CI 2.52–27.23]), with history of antibiotic use (cOR 3.01

The median score of the pediatric OSA screening tool questionnaire

[95% CI 1.18–7.62], neurological comorbidities (cOR 4.04 [95% CI

in the positive, inconclusive and negative groups was 18, 8 and 8,

1.42–11.43]), cardiac comorbidities (cOR 5.33 [95% CI 1.31–21.75]),

respectively. All 3 questionnaire scores were statistically different

Down syndrome (cOR 22.11 [95% CI 2.44‐200.30]), and thrombocyto-

between positive and non‐diagnostic group (combined inconclusive

penia (cOR 22.11 [95% CI 2.44‐200.30]) were associated with greater

and negative) (p‐value of 0.001, 0.019 and 0.005 respectively). No

odds of mortality among PCAP‐D patients. On multivariate analysis, the

difference in adenoid size measured by adenoid radiography, co-

odds of mortality were 5.02 (95% CI 1.05‐23.96) as much in severely

morbidities and consequences was found between the 2 groups.

underweight patients as in those with normal nutritional status, 4.51

There were also ADHD (22%) and hypertension (7.3%) patients in

(95% CI 1.13‐17.95) with neurological disease compared to those with-

the non‐diagnostic group. All of those were confirmed for OSA di-

out, and 73.62 (95% CI 3.63–1491.10) with Down syndrome versus

agnosis by polysomnography.

those without.

Conclusion: It is possible that scores from the OSA‐5, modified OSA‐18

Conclusion: Patients with PCAP D who have severe malnutrition,

and pediatric OSA screening tool questionnaires can be used for triage of

Down syndrome, cardiac and neurological abnormalities, and

children with adenotonsillar hypertrophy and habitual snoring who can

thrombocytopenia should be managed more aggressively to de-

be diagnosed with OSA from positive nocturnal pulse oximetry which

crease mortality in these groups of patients.

may reduce the number of non‐diagnostic results and cost of
investigation.

CLINICAL CASES
M – 1 9 4 R i s k F a c t o r s in P r e d i c ti n g
M o r t a l i t y A m o n g C h i l d r e n A d m i t t e d fo r
P C A P C a n d PC A P D a t P h i l i p p i n e
C h i l d r en ' s M e d i ca l C e n t e r

N ‐ 11 A Pediatric Case of Pulmonary Alveolar
Proteinosis that Treated with Whole Lung Lavage and
GM‐CSF Inhalation Therapy

Canonizado EG., Leopando MT.

Choi YJ., Kim JH., Park JS., Kim MJ., Shin SH., Suh DI.

Section of Pulmonology, Philippine Children's Medical Center ‐

Pediatrics, Seoul National University Hospital ‐ Seoul, South Korea

Quezon City, Philippines
Pulmonary alveolar proteinosis (PAP) is a rare disease in children charObjective: The study aimed to identify risk factors associated with

acterized by intra‐alveolar accumulation of surfactant proteins, which

mortality among patients admitted for pCAP C and D.

severely reduces gaseous exchange. Whole lung lavage (WLL) and in-

Methods: The study was a cross‐sectional study involving children ad-

haled Granulocyte‐Macrophage Colony‐Stimulating Factor (GM‐CSF) is

mitted for PCAP C and D at Philippine Children's Medical Center from

the preferred technique for the treatment of severe PAP. However PAP

January 2017 to December 2019. PCAP C was defined as a severe case

is rare in children, very few cases have been reported about treatment

of pediatric community‐acquired pneumonia with moderate signs and

and prognosis after procedure. An 11‐year‐old boy was admitted with

symptoms while PCAP D was defined as a very severe pneumonia.

the chief complaint of dyspnea and dry cough lasting 6 months and

Clinical profiles were extracted after which univariate and multivariate

ultimately diagnosed with PAP. He developed symptoms of dyspnea on

analyses through binomial logistic regression were used to determine

exertion and had difficulty in climbing stairs. As first‐line of treatment for

significant predictors of mortality.

PAP, he underwent two cycles of therapeutic WLL on both lung during 6
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months. After procedure, he had no problem with breathing on exertion

1. University of Trieste, Department of Medicine, Surgery and Health

and climbing stairs. His chest X‐ray showed markedly cleared lung fields,

Sciences ‐ Trieste, Italy

although his pulmonary function test results did not show improvement

2. Respiratory Unit, Pediatric Pulmonology & Respiratory Intermediate

in functional vital capacity (FVC). Gradually, his pre‐WLL symptoms had

Care Unit, Sleep and Long ‐Term Ventilation Unit, Academic Department

returned and he needed to use supplemental oxygen when he was

of Pediatrics, Bambino Gesù Children Hospital ‐ Rome, Italy

walking. Chest x‐ray and computed tomography (CT) indicated aggravated PAP. We planned to perform the WLL on him again. But he

Introduction: Allergic bronchopulmonary aspergillosis (ABPA)

strongly refused the WLL, as his fear of the procedure continued to

can complicate asthma and cystic fibrosis and result in plastic

overwhelm his fear of respiratory failure. We decided to try inhaled GM‐

bronchitis. ABPA is engaged by Aspergillus, although the host

CSF therapy as a second‐line of treatment. We administered six cycles of

response plays a pivotal role in the genesis of the disease.

high‐dose inhaled GM‐CSF therapy. He was treated by inhalation of

Clinical case: We report a two‐year case of ABPA superimposed on

125μg of recombinant human GM‐CSF twice daily using a jet nebulizer.

neglected asthma. A previously healthy 14‐year‐old boy presented to

Immediately after the procedure, dyspnea on exertion and respiratory

our hospital due to a two‐year lasting wet cough leading to con-

difficulty were still remained and pulmonary function test results re-

tinuous expectoration of bronchial casts in the last three months. He

vealed no significant differences compared with previous studies. He was

already underwent several antimicrobial courses with poor and

followed closely in the outpatient clinic for 2 years and continued to take

transitory benefit. He reported a first chest CT scan performed 18

the ambroxol and L‐carbocysteine to remove secretions in chronic lung

months before presentation revealing bilateral afebrile pneumonia

disease condition. Finally, the patient’s dyspnea had resolved; he had no

(fig. 1a) and a new scan performed one year later showing several

limitations without supplemental oxygen in his daily activity or with ex-

central bronchiectases (fig. 1b). At admission, clinical examination

ercise. Chest X ray and pulmonary function test showed markedly im-

detected normal respiratory effort with diffuse crackles on lung

provement. Follow‐up chest CT showed significant improvement with

auscultation. Blood tests showed 1980 eosinophils/ml and IgE 1489

reduction of PAP findings including crazy paving appearance. Herein, we

kU/L with specific IgE positive for Dermatophagoides pteronyssimus,

present a pediatric case of PAP treated with WLL and inhaled GM‐CSF.

Dermatophagoides farinae, Hollister‐Stier and Alternaria alternata,
suggesting atopic state; the remaining blood tests were normal, including an autoimmunity and immunodeficiency screening. We found
a Pseudomonas aeruginosa multi‐drug resistance (MDR), Acinetobacter
junii and Enterococcus faecalis at sputum culture. Therefore, we
started levofloxacin intravenously and inhaler colistin as well as intense physiotherapy with PEP mask, autogenic drainage and VEST to
facilitate casts expectoration. Functional respiratory tests revealed a
severe mixed pattern at spirometry with a poor response to albuterol: FVC 65% (2.60 L/s), FEV1 49% (1.68 L/s), FEV1/FVC 75%
(64.7%) PEFr 259.9 L/min; post‐albuterol: FVC 74% (2.95 L/s), FEV1
54% (1.85 L/s), FEV1/FVC 62.8% (73%) PEFr 295 L/min. The bronchial exhaled NO was consistent with a bronchial inflammation (46
ppb). To treat plastic bronchitis, we performed an airway endoscopy
with a finding of several friable bronchial casts that were removed as
much as possible. Histological analysis of the casts revealed neutrophilic predominance, with eosinophils and rare mononuclear cells.
Fibrin exceeded mucin suggesting inflammation. In addition, we
found several Curschmann spirals and Charcot‐Leyden crystals
consistent with an asthmatic status as well as several Aspergillus
hyphae. Moreover, we found Aspergillus fumigatus hyphae and galactomannan antigen in the BAL fluid. Due to the atopic state and the
possible history of asthma, we tested blood levels of specific IgG and
IgE against Aspergillus fumigatus. Both resulted positive (15.2 mgA/l
and 0.79 mgA/l respectively), with negative IgG precipitins against

N – 1 4 A l l er g i c B r o n c h o p u l m o n a r y
A s p e r gi l l o s i s C a u s i n g S e v e r e P l a s t i c
Pneumonia

Aspergillus. Since the ISHAM diagnostic criteria were fulfilled, we
made a diagnosis of allergic bronchopulmonary aspergillosis. Therefore, we started prednisone (0.5 mg/kg daily, tapered down slowly in
16 weeks) and voriconazole (200 mg two times/day for 16 weeks)

1

2

2

Ghirardo S. , Porcaro F. , Cherchi C. , Chiarini Testa
MB.2, Cutrera R.2

obtaining a resolution of symptoms within one month and a persistent wellbeing after treatment withdrawal.
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Conclusions: ABPA is a rare condition often underestimated in

Introduction: Bronchial asthma is the most common chronic respiratory

patients with no history of predisposing conditions. Although

disease in childhood. An essential therapeutic problem is the severe

plastic bronchitis differential diagnosis is broad, the presence of

asthmatic attack which is the main cause for hospital admission of

central mucoid impaction at the chest CT scan should be con-

asthmatics. The severe asthmatic attack is determined by a group of

sidered highly suggestive for this condition.

clinical, laboratory and instrumental criteria.
Clinical case: A 15‐year‐old girl. Family history of allergic diseases from
both parents. Personal allergic dermatitis. Since the age of 3 years –

N – 23 Agenesis of Left Upper Lobe of Lung: A Rare
Case Report

attacks of bronchial obstruction, provoked by respiratory infections.
From the 7‐th year – attacks are more frequent, induced by physical
efforts. The reason for the recent hospital admission is cough and

Lin CH.1, Chen CH.1, Soong WS.2

shortness of breath. Clinical observation shows a severe asthma attack

1. Division of Pediatric Pulmonology, China Medical University

with low oxygen saturation 89‐90%, pulmonary function test (PFT): FVC

Children's Hospital ‐ Taichung, Taiwan

82.4%; FEV1 63.6%, MMEF 26.8%, blood gas analysis: hypoxemia. Ac-

2. Division of Pediatric Surgery, China Medical University Children's

cording to GINA protocol, initial treatment started with inhalations with

Hospital ‐ Taichung, Taiwan

Ventolin, Methylprednisolone i.v., nasal oxygen supply. On the second
day of hospital treatment, bronchial obstruction was still observed; on

Introduction: Agenesis of lung, representing partial or almost

the physical examination, cardiac arrhythmia with extrasystoles were

complete failure of growth in the lung, is rarely reported in lit-

detected; on the ECG: monomorph ventricular extrasystoles ‐ ventricular

erature. The prevalence of this anomaly is 34 per million live

ectopic beats (VEBs). Extrasystoles were connected either with β2‐

births. Until 1970, only 220 cases were reported worldwide.

agonist therapy or with cardiac tissue hypoxemia. The treatment con-

Case report: A 16‐year‐old female, previously healthy, presented

tinued only with the steroid, no Ventolin, but the pulmonary status

with progressive shortness of breath on exertion for 6 months.

worsened, extrasystoles decreased in rate but still appeared in the ECG.

Occasional chest pain and palpitation were also mentioned.

The Ventolin therapy was started again in lower doses in combination

Symptoms then progressed even at rest, accompanied with fever

with antiarrhythmic medication. Controlled ECG – normal sinus rhythm.

and cough. Physical examination revealed decreased breathing

Controlled PFT: improvement in parameters. The asthma ‐ control

sounds and dullness on percussion over the left upper lobe of the

therapy was started with Fluticasone propionate ‐ spray (Flixotide with

lung. Routine blood counts, cardiac markers and urinalysis were

volumatic and Ventolin – spray in case of need.

within normal limits. The echocardiography was normal. Chest

Conclusion: The case is presented as a difficult treatment of a severe

radiograph disclosed homogenous opacity in the left upper zone,

asthma attack with cardiac arrhythmia.

with marked shifting of the mediastinal structures, trachea and
heart. Volume loss in left hemi‐thorax and compensatory hyperinflation of the right lung, with mild scoliosis were observed.
Spirometry study showed mild restrictive lung disease. Contrast‐

N – 3 8 H e t e r o to p i c In t r a t h o r a c i c P a n c r e a s
Pr e s e n ti n g a s Sp o n t a n e o u s P n e u m o t h o r a x
in an Infant

enhanced computed tomogram (CT) showed complete absence of
angiography reported no pulmonary artery hypertension with

Mapani M.1, Banberker E.2, Pillay K.3, Brooks A.4,
Zampoli M.1

lung, bronchus and vascular supply to left upper lobe of lung. CT
small left pulmonary artery.

1. Pediatrics and Child Health ‐ Pulmonology, University of Cape

Agenesis of left upper lobe of lung was diagnosed and regular

Town ‐ Cape Town, South Africa

outpatient department follow‐up was suggested.

2. Pediatric Imaging, University of Cape Town ‐ Cape Town, South Africa

Conclusion: Agenesis of left upper lobe of lung is a rare disease and

3. Pathology, University of Cape Town ‐ Cape Town, South Africa

may be asymptomatic for many years. It can be managed con-

4. Pediatric Cardiothoracic Surgery, University of Cape Town ‐ Cape

servatively, and surgical intervention is seldom required. Chest CT is

Town, South Africa

recommended before other invasive procedures.

Introduction: Heterotopic pancreas is a rare congenital anomaly where
pancreatic tissue, with no vascular or anatomical connection to the main
gland, is found in other tissues away from the pancreatic gland. We

N – 34 A Case Report of a Severe
A s th m a ti c A t t a c k a n d C a r d i a c A r h y t h m i a

present an unusual case of an infant with heterotopic pancreas in the
thorax who presented with spontaneous pneumothorax
Case Report: A previously well 10 month‐old male presented with a 2‐

Markova R.1, Kabakchieva R.2

day history of worsening respiratory distress with coryzal illness. He was

1. Pediatrics, 1‐st Pediatric Consultative Clinic, Medical University‐

born at term by normal vaginal delivery following an uncomplicated

Pleven ‐ Sofia, Bulgaria

unbooked pregnancy from a teenage mother. He was fully immunized

2. Pediatrics, Children's Clinic University Hospital Alexandrovska ‐

and thriving. Physical examination revealed he was apyrexial with severe

Sofia, Bulgaria

respiratory distress and hypoxic in room air (respiratory rate of 42
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breaths per minute, oxygen saturation in room air 88%). Chest ex-

Case description: Female child who, at 3 years of age, was diagnosed

amination found tracheal deviation to the right and left‐sided hyperre-

with abdominal pelvic ganglioneuroblastoma. At that time, she received

sonance with reduced breath sounds. The chest radiograph confirmed a

chemotherapy with cyclophosphamide and radiotherapy and was dis-

massive left‐sided tension pneumothorax with mediastinal shift to the

charged from oncology after treatment. Today, she is 10 years old, with a

right. A percutaneous pleural drain was inserted which partially re‐

current history of dry cough, progressive dyspnea and weight loss for 10

expanded the left lung. Investigations for infection, including blood cul-

months. During the current physical examination, tachydyspnea (FR: 60‐

ture, were negative (total white cell count 13.0 x 109/l; Hemoglobin

70irpm), hypoxemia (SpO2: 88% in ambient air) and diffuse crackles were

11.7g/dl, MCV ‐ 74.2fl, C‐reactive protein 4mg/l). There was slow re-

observed. Chest computed tomography showed volumetric reduction of

solution of pneumothorax and persistent air leak for 10 days. Repeat

the lungs, more significant in the upper segments, besides bilateral

chest radiograph revealed a well‐defined cystic lesion in the left lower

pleural thickening. In the functional evaluation, a marked restrictive

lobe. Computed tomography scan of the chest demonstrated an irregular

ventilatory disorder was identified (FVC 0.34L ‐ 15% of predicted FVC1

lesion containing multiple thin‐walled cysts in the left lower lobe com-

0.29 ‐ 13% of predicted FEV1/FVC 85%//CPT 0.61L ‐ 20% of predicted)

municating with dilated segmental bronchi. No systemic or abnormal

and desaturation of 9% during the 6‐minute walk test. Pulmonary biopsy

vascular supply was present. A left‐sided thoracotomy resection of the

was performed in the right upper lobe and the histological findings ob-

lesion was performed where it was noted the lesion was attached to the

served suggested chronic hypersensitivity pneumonia. However, it is not

lower thoracic esophagus. Histology examination reported sections of

possible to completely exclude pleuroparenchymal fibroelastosis as a

lung with an adjacent fused heterotopic pancreas comprising pancreatic

diagnosis, as the biopsy site does not correspond to the area of greatest

duct acini and islets of Langerhans. Adjacent lung tissue had secondary

pleural thickening observed on chest tomography. Pulmonary trans-

changes with inspissated secretions in the alveolar spaces, extravasated

plantation was indicated as well as oral and inhaled corticosteroids, home

erythrocytes and hemosiderin‐laden macrophages. Lymph nodes showed

oxygen therapy and pulmonary rehabilitation. The patient evolved with

a reactive neutrophilic infiltrate.

improvement in weight gain, however, remains dependent on oxygen

A normal abdominal pancreas was demonstrated with ultrasound. The

supplementation and pulmonary function is unchanged.

patient made a full post‐operative recovery without complications.

Discussion: When considering the clinical, radiological and

Discussion: Our patient presented with a rare thoracic heterotopic

biopsy conditions, it is not possible to rule out the possibility of

pancreas that was complicated by pseudocysts which communicated

concomitance with pleuroparenchymal fibroelastosis. There are

with the pleural space causing a spontaneous pneumothorax and per-

reports that this disease may be related to a rare, late compli-

sistent air leak. There was evidence of bleeding.

cation of the use of cyclophosphamide.

The most common location of this displacement is in the foregut, while

Final comments: There is no specific treatment to this condition. It

less common sites are mediasternum, lungs, fallopian tubes and

should be treated empirically and without proven evidence. The child is

umbilicus.

currently under follow‐up with the lung transplant team of a quaternary

Uncomplicated heterotopic pancreas is asymptomatic and is an in-

hospital in Porto Alegre, Rio Grande do Sul, Brazil, where she awaits

cidental finding.

treatment.

Conclusion: An underlying congenital lung lesion should be
considered in the differential diagnosis of spontaneous pneumothorax in children. Histological diagnosis is key in making diagnosis of such rare congenital lesions.
Conflict of interest: None to declare
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Neiva DM.1, Vieira M.2, Assis S.2, Teodoro IM.2, Alvim CG.1
1. Pediatric Pneumology, Federal University of Minas Gerais Clinics
Hospital ‐ Belo Horizonte, Brazil
2. Pediatric Pneumology, Federal University of Minas Gerais Clinics

Neiva DM.1, Vieira M.2, Assis S.2, Teodoro IM.2, Alvim CG.1

Hospital ‐ EBSERH ‐ Belo Horizonte, Brazil

1. Pediatric Pneumology, Federal University of Minas Gerais Clinics

Introduction: Granulomatous lymphocytic interstitial lung disease

Hospital ‐ Belo Horizonte, Brazil

(GLILD) affects about 8% to 22% of patients with common variable

2. Pediatric Pneumology, Federal University of Minas Gerais Clinics

immunodeficiency (CVI).

Hospital ‐ EBSERH ‐ Belo Horizonte, Brazil

Case description: Female, 13 years old, current history of progressive tachydyspnea and need for oxygen therapy, evolving for

Introduction: Pleuroparenchymal fibroelastosis is a rare interstitial dis-

8 months. At 5 years of age, she was diagnosed with autoimmune

ease, with approximately 100 cases described in the literature.

hemolytic anemia and thrombocytopenia. At age 10, she was
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found to have primary humoral immunodeficiency after repeated

Furthermore, an independent origin of the epi‐aortic vessels was

infections. During this period, she also presented sclerosing

associated with aberrant left subclavian artery. Within a year of di-

cholangitis with hepatic fibrosis, inverted psoriasis, autoimmune

agnosis, the child gradually began to present asthenia associated

encephalopathy and splenic infarction. A chest CT scan was

with episodes of dysphagia, initially with solid food then liquid, and

performed and revealed opacities with ground‐glass attenuation,

complaining of pain during swallowing. Therefore, a swallow X‐ray

multiple opaque nodules and bilaterally diffuse centrilobular

study was performed which showed a focal reduction of the eso-

micronodules. In the functional evaluation, supranormal terminal

phagus lumen posteriorly and laterally marked by the right dorsal

flows were identified, with no significant variation after

aortic arch and by the aberrant left subclavian with consequent

bronchodilator use and 7% desaturation during the 6‐minute

slowing of the transit and upper stagnation of the bolus. In con-

walk test. A lung biopsy was performed, in which lympho-

sideration of the new clinical finding and the vascular anatomical

plasmocyte inflammatory infiltrate, lymphoid aggregates and

picture with vascular ring, in agreement with the family, the patient

granulomas, suggestive of GLILD, were identified. Therapy with

was subjected to a cardiac surgery of aortopexy, with rapid im-

oral corticosteroids was initiated, and the patient evolved with

provement of the clinical picture.

improvement in respiratory pattern, withdrawal of oxygen therapy and improvement in quality of life.
Discussion: GLILD is associated with CVI, besides other systemic
manifestations such as splenomegaly, hemolytic anemia and liver
disease. The cases are conducted based on series and consensus
of specialists, given the lack of study in this pathology. The di-

N – 7 3 T u b e r o u s S c l e r o s i s ‐Assoc iated
Ly m p h a ng i o l e i o m y o m a t o s i s P r e s e n t i n g a s
At y p i c a l P ne u m o n i a i n a T e en a g e Gi r l : A
Ca s e R e p o r t a n d L i t e r a t u r e R e v i e w

agnosis should be made through the histopathological study of
the lung, after the exclusion of other more common pulmonary

Tsou P.1, Nolan P.2, Cabrera A.1

diseases in childhood.

1. Pediatrics, Driscoll Children's Hospital ‐ Corpus Christi, USA

Final comments: Despite the few studies on this condition, in patients

2. Pediatric Pulmonology, Driscoll Children's Hospital ‐ Corpus

with immunodeficiency and interstitial lung disease, GLILD should enter

Christi, USA

the range of differential diagnoses, being important for an early diagnosis
and implementation of specific therapy.

Lymphangioleiomyomatosis (LAM) is a rare progressive cystic and
nodular disease of the lung characterized by smooth muscle cell
proliferation that could manifest as a sporadic form (S‐LAM) or in

N – 5 9 A D e c a p i t a t e d Sp i r o m e tr y

association with the genetic disease Tuberous Sclerosis Complex
(TSC) (TSC‐LAM). LAM is most commonly seen in adult females

Del Greco P.1, Beltrami C.2, Caparrelli C.2, Calogero C.2,
Fenu G.2, Bernardini R.1, Lombardi E.2

with low incidence in children that has gone largely unrecognized

1. Pediatric Dept., Ospedale San Giuseppe ‐ Empoli, Italy

We present the case of a 16‐year‐old girl with previous diagnosis

2. Bronchopneumology, Meyer Children's Hospital ‐ Florence, Italy

of TSC whose chief complaint was right sided flank pain. The

by pediatricians, even by pediatric pulmonologists.

patient was initially thought to have pyelonephritis due to low
We report the story of a 7‐year‐old girl referred to the AOU‐Meyer

grade fever and pyuria but her urine culture was ultimately ne-

Bronchopneumology Unit for an abnormal finding at basal spiro-

gative. She underwent abdominal ultrasound which demon-

metry. No respiratory distress or oxygen requirement at birth. No

strated bilateral adrenal masses and a subsequent MRI was

apparent specific environmental exposure. Negative history for fre-

suggestive of renal angiomyolipomas. During her admission, she

quent episodes of respiratory infections or wheezing. The mother

developed respiratory distress and hypoxemia. Chest X‐ray was

reported that her daughter, mainly during exercise, had presented

remarkable for diffuse ground‐glass infiltrates bilaterally and a

dyspnea associated with dry cough. During the GP medical visit, a

right lower lobe consolidation. She was treated for atypical

truncation of the volume flow curve was observed in the expiratory

pneumonia due to these findings with azithromycin with no im-

phase, therefore the patient had been sent for pneumological eva-

provement. She underwent broad spectrum antibiotic therapy

luation. The patient was in good general condition, normal Sats in

and required a short intensive care stay for respiratory support

room air, no clinical issue at examination; spirometry confirmed a

(high flow oxygen). Due to her persistent respiratory symptoms, a

picture of truncation in the expiratory portion, suggestive of a vari-

CT scan was performed which yielded diffuse interstitial lung

able obstruction in the upper intrathoracic airways. Therefore a

disease with cystic airspaces and honeycombing. Pulmonary

bronchoscopy was performed which confirmed the presence of a

function test was subsequently performed showing severe ob-

pulsatile extrinsic tracheal compression at the right sovracarenali

structive lung disease with air trapping. Diffusion capacity cor-

level, resulting in a reduction of the tracheal lumen. The angio‐CT

rected

showed a right dorsal aortic arch in close proximity to the trachea,

catheterization indicated mild pulmonary arterial hypertension.

with footprint and focal reduction of the tracheal caliber.

Taken together, these studies along with her history of TSC

for

hemoglobin

was

severely

reduced.

Cardiac
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suggested diffuse pulmonary lymphangioleiomyomatosis (LAM)
and secondary pulmonary arterial hypertension.

N – 7 4 B r o n c h i o l i t i s O b l i t e r a n s: A C a se
Report
Akand N.1, Sarkar P.1, Amin R.2
1. Department of Pediatric Respiratory Medicine, Bangladesh Institute of Child Health ‐ Dhaka, Bangladesh
2. Department of Pediatric Pulmonology, Bangladesh College of
Physician and Surgeons ‐ Dhaka, Bangladesh
Bronchiolitis obliterans (BO) is an uncommon and severe form of chronic
obstructive lung disease in children that results from an insult to the
lower respiratory tract. In children, BO is frequently preceded by respiratory tract infections by adenovirus, influenza, respiratory syncytial
virus (RSV), parainfluenza, measles or Mycoplasma pneumoniae. Other
causes are collagen vascular disease, Steven‐Johnson Syndrome, toxic
fume inhalation, chronic hypersensitivity pneumonitis, drugs (such as
penicillamine or cocaine) and post transplantation. Postinfection obliterans may be more common in the southern hemisphere and among
persons of Asian descent. With the exception of specialized centers
where large numbers of pediatric transplants have been performed, post

N – 7 5 C e l l F r e e Pl a s m a Ne x t Ge n e r a ti o n in
th e De t e c t i o n o f P JP P n e u m o n i a in a n
I m m u n o co m p r o m i s e d P a t i e nt

infectious BO is generally the most common form of BO in children. We
report a case of BO in a seventeen‐month‐old girl occurring after an

Cabrera A.1, Fergie J.2, Malaspina J.1

episode of lower respiratory tract infection requiring prolonged me-

1. Pediatrics, Driscoll Children's Hospital ‐ Corpus Christi, USA

chanical ventilation with subsequent development of subcutaneous em-

2. Pediatric Infectious Diseases, Driscoll Children's Hospital ‐ Corpus

physema,

Christi, USA

pneumomediastinum,

hypertension,

transient

immune

suppression, frequent exacerbation, prolonged requirement of supplemental oxygen therapy. Our patient had a protracted clinical course with

Cell‐free plasma next generation sequencing or CFPNGS is a relatively

good response to oral low dose prednisolone, Hydroxychloroquine, low

novel method of detection of cell‐free DNA that consists in the isolation

dose Azithromycin, Formoterol plus Budesonide meter dose inhaler

of free flowing bacterial, fungal, viral, neoplastic cells or fetal cell DNA

(MDI) along with nebulized salbutamol (as per needed).

in the plasma which is subsequently amplified by PCR. Its use has been
explored in multiple modalities such as in proinflammatory conditions,
autoimmune disorders and cancer. Of special interest is the use of
CFPNGS for the detection of pathogens in the setting of severe systemic infections, especially in high acuity immunosuppressed patients
due to the higher prevalence of fastidious and difficult to culture microorganisms. Nowadays, empiric antibiotic regimens cover the most
common causal organisms for community‐acquired infections in the
general population, but in patients that are immunosuppressed and
critically ill, the early use of the correct antibiotic is of utmost importance. Also, detection of a specific pathogen will reduce the need for
broad spectrum antimicrobial therapy, drug‐associated complications
and hospitalization costs.
We present the case of a 9‐year‐old girl with steroid‐dependent
nephrotic syndrome who was admitted to the hospital because of
respiratory distress. During her routine hemodialysis on the day
of admission, she developed respiratory distress accompanied by
hypoxemia and sudden chest pain. The cause of her symptoms
was initially thought to have been caused by a pulmonary
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embolism based on the acute onset and her intrinsic pro-

saturation, tachypnea and intense crepitation on the left hemithorax.

thrombotic state due to her nephrotic syndrome. A CT angiogram

There was no cervical lymphadenopathy. Chest X‐ray: thick‐walled ca-

was performed yielding diffuse bilateral parenchymal opacities

vitary lesion in para‐hilar area of the left lung (Image A). A CT scan

which were suggestive of pneumonia but no areas of absent

performed just before the treatment shows this cavitation with opacities

perfusion and her D‐dimer was negative, therefore ruling out

on basal segments of the entire left lower lobe (Image B and C) and

pulmonary embolism.

multiple areas of centrilobular nodules sometimes with tree‐in‐bud ap-

Upon further questioning, the family reported cough and chest pain for

pearance, mainly on the left (Image D). Laboratory exams: bronch-

about 2 weeks prior to her admission. Patient was diagnosed with bi-

oalveolar lavage mycobacterial culture was negative, tuberculin skin test

lateral pneumonia and was empirically started on ceftriaxone. On the

was 9 mm induration. Rapid molecular test (GeneXpert MTB/RIF) of

third day of her admission and after 2 days on ceftriaxone, she developed

sputum was positive for Mycobacterium tuberculosis, diagnosed 8 months

a maximum temperature of 38.3 C and her oxygen requirements in-

after the onset of symptoms, presenting lung damage. The child was

creased necessitating transfer to the intensive care unit. At that time,

treated according to the World Health Organization (WHO) Consensus.

antibiotics were switched to meropenem and micafungin and her

After 1 month she got better, she is gaining weight and growing. In

trimethoprim‐sulfamethoxazole prophylaxis was increased to the ther-

March 2019, her father was also diagnosed with TB.

apeutic dose one day after. Fever stopped 2 days after escalating therapy

Discussion: Childhood tuberculosis represents 5%‐10% of total cases and

but due to the persistence of the patient's respiratory distress, valgan-

a significant global health burden. There are more than 1 million new

ciclovir was added for cytomegalovirus (CMV) pneumonitis coverage.

cases of childhood TB annually. This figure is likely to be underestimated

Bronchoalveolar lavage was deferred as the patient was deemed to be

due to difficulties with accurate diagnosis in children. The diagnosis of

high risk for anesthesia. Blood cultures drawn from admission had been

childhood TB is often based on the tuberculin skin test, a thorough

negative and a multiplex respiratory panel (FilmArray) was also negative.

anamnesis, complete screening of contacts, radiological imaging and

She tested negative for galactomannan but positive for B‐D‐glucan

bacteriological confirmation whenever possible. Chest X‐ray is re-

(Fungitell + >500 pg/ml). Finally, a cell free DNA PCR was obtained

commended by the WHO, but its sensitivity is only 40%. CT scan is much

resulting positive for Pneumocystis jirovecii and therapy was narrowed to

more sensitive in detecting common changes in children, such as med-

trimethoprim‐sulfamethoxazole with subsequent clinical improvement.

iastinal and perihilar lymph nodes and even cavitations. Whenever there

This case exemplifies that CFPNGS is a convenient and noninvasive di-

are cavitations, a clinical manifestation of post‐primary or adult‐type TB

agnostic test that can be helpful in identifying atypical pathogens, espe-

is considered. The WHO Consensus emphasizes the importance of di-

cially in immunosuppressed and critically ill patients. We believe that the

agnosis known as rapid molecular test (GeneXpert MTB/RIF) and the

early implementation of this type of testing could result in decreased

childhood treatment strategy: separating children under 10 years from

broad spectrum antibiotic usage, reduced lengths of stay and ultimately

adolescents and adults. Early case detection is essential for childhood TB

better outcomes.

to be controlled and eradicated.
Conclusion: This report highlights the challenges of diagnosing TB in
children that must not be discharged in any diagnostic hypothesis with-

N – 76 Case Report: Delayed Diagnosis of
Pulmonary Tuberculosis in a Symptomatic 10‐
Year‐Old Girl

out assessing a child with long‐term and non‐specific respiratory symptoms thoroughly in order to avoid the risks of developing severe
pulmonary and extra pulmonary disease.

Stachewski Verrone K., Saad Rodrigues CI.
Postgraduate Course, Pontifical Catholic University of São Paulo ‐ PUC‐
SP ‐ Sorocaba, Brazil
Introduction: Diagnosing tuberculosis (TB) in children continues
to be a major clinical challenge because it may mimic other respiratory illnesses causing delay to have the right diagnosis. We
report a case of a delayed diagnosis of pulmonary tuberculosis in
a symptomatic 10‐year‐old girl.
Case presentation: A 10‐year‐old girl was referred to us presenting
productive cough and low fever (about 38°C) for 2 months. During that
time, she had 2 presentations to the emergency service and thereafter
she remained in the hospital between June 4th to 25th 2018 for investigation where a clinical diagnosis of pneumatocele caused by a
supposed pneumonia was given. She was treated with antibiotics and had
poor symptomatic relief. There was no history of contact with tuberculosis. Clinical examination: thin (31kg/1,40m), low fever: 37.8°C, 96%

Image A: Cavitary lesion in left para‐hilar zone (red arrow).
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2. Dep. of Anesthesiology, Resuscitation and Intensive Care, University Hospital and Faculty of Medicine and Dentistry, Palacký
University Olomouc, Czech Republic ‐ Olomouc, Czech Republic
3. Dep. of Head and Neck Surgery, University Hospital and Faculty of
Medicine and Dentistry, Palacký University Olomouc, Czech Republic ‐ Olomouc, Czech Republic
The glottis and the subglottic area are the narrowest parts of the
airway and their stenosis may be life threatening. In childhood, laryngeal obstruction is usually caused by congenital abnormalities (e.g.
laryngomalacia) or acute infection. Unusual findings were revealed in
three presented cases.
Eighteen‐month‐old boy with a history of cardiothoracic surgery was
admitted due to biphasic stridor. Airways endoscopy indicated for persistent dyspnea uncovered bilateral vocal cord palsy.
Two‐month‐old boy was sent to endoscopic procedure because of biphasic stridor and intermittent desaturation. Narrow subglottic stenosis
as a result of extensive growth of a vascular tumor was found and the
child underwent acute tracheotomy.
Thirteen‐year‐old girl with a history of IgG4‐related disease in the periorbital area was examined because of exertion‐induced dyspnea. Spirometry suggested extra‐thoracic airways obstruction and pathological
lymphatic tissue was found in the subglottic area as another presentation
of this chronic inflammatory condition.
Flexible endoscopy during spontaneous breathing is an excellent diagnostic tool to assess laryngeal anatomy and function and should be
Image B and C: This cavitation with septations on CT scan

considered in every child with atypical or protracted symptoms. An interdisciplinary team consisting of pediatric pulmonologist, anesthesiologist and ENT specialist must be involved in the management of
complicated laryngeal abnormalities.

N – 8 8 T w o C as e s o f La r y n g o m a l a c i a
D i a g n o s e d w i t h C i n e Co m p u t e d
T o m o g r a p h y b ut n o t L a r y n go s c o p y
Matsumoto N.
Pediatric Pulmonology and Allergy, Osaka Women's and Children's
Hospital ‐ Osaka, Japan
Background：Laryngomalacia can cause wheezing, poor weight gain, and
difficulty feeding during infancy. Laryngoscopy is the gold standard test
Image D: Areas with tree‐in‐bud appearance (red arrows).

for diagnosis of suspected case. Herein, we report two infants who developed wheezing just after birth. Laryngoscopy could not diagnose the
case; however, a subsequent cine computed tomography (CT) scan es-

N – 8 0 Unusual Causes of Glottic and Subglottic
Stenosis in Children – Case Report

tablished a diagnosis of laryngomalacia and cervical tracheomalacia.
Case 1 was a two‐month‐old girl with microgenia and soft palate cleft
since birth. She had wheezing and experienced apnea during sleep and

Látalová V.1, Kopřiva F.1, Vaculíková L.2, Šeda M.1,
Brož M.3

nursing, with poor weight gain, and was admitted to our hospital for

1. Dep. of Pediatrics, University Hospital and Faculty of Medicine and

before admission, revealed no abnormal findings, including obvious lar-

Dentistry, Palacký University Olomouc, Czech Republic ‐ Olomouc,

yngomalacia. After hospitalization, cine CT scan was performed under

Czech Republic

sedation using oral chloral hydrate (Tricloryl; 60mg/kg) and with

further evaluation. Laryngoscopy performed at the secondary hospital,
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spontaneous breathing. During inspiration, the epiglottis and cuneiform

6. Hematology‐Oncology Service, Department of Pediatrics and

cartilage were drawn to the glottic side, causing laryngeal obstruction.

Child Health, Red Cross War Memorial Children's Hospital: Uni-

Additionally, we found narrowing of the cervical trachea during inspira-

versity of Cape Town ‐ Cape Town, South Africa

tion. Laryngomalacia and cervical tracheomalacia were diagnosed, and
postural adjustment (management of prone position during sleep) and

Introduction: Mucoepidermoid carcinomas are malignant salivary

micro‐oxygen therapy were started. Thereafter, the feeding amount

gland tumors. The most common site for salivary gland tumors is the

stabilized and the infant's growth improved, which consequently the

parotid gland, with less‐common sites including the sublingual and

wheezing episodes became less prominent.

submandibular glands, mouth and digestive tract. Primary pulmonary

Case 2 was an 11‐day‐old girl who was transferred to our hospital be-

mucoepidermoid carcinoma (PMEC) is a rare malignant neoplasm

cause of congenital microgenia and soft palate cleft, which aggravated

accounting for 0.1‐0.2% of all primary pulmonary carcinomas. Here

her respiratory distress. Laryngoscopy performed after hospitalization

we present a rare case of PMEC in Cape Town, South Africa, a high

revealed unilateral constriction of the nasal cavity and posterior tongue,

tuberculosis (TB) endemic region.

but no signs of laryngomalacia. Subsequently, cine CT scan was per-

Method: Case report: An 11‐year‐old male presented with a history

formed later under oral chloral hydrate‐induced sedation with sponta-

of progressively worsening hemoptysis for a 1‐year duration. He was

neous breathing. During inspiration, the epiglottis collapsed to the glottic

previously treated for pulmonary TB at the age of 8 years based on

side and consequently obstructed the larynx; moreover, we observed

radiological features. All sputum cultures were Xpert MTB/RIF and

narrowing of the cervical trachea. The case was diagnosed as lar-

TB culture negative. On current presentation, he was well nourished

yngomalacia and cervical tracheomalacia. The patient experienced diffi-

and thriving with no other symptoms. Chest examination revealed a

culty during feeding because of respiratory distress. She was discharged

central trachea, dullness to percussion over the right upper zone

after the initiation of home oxygen therapy and tube feeding.

anteriorly with decreased air entry over the affected region. A chest

Discussion： Laryngoscopy may not be feasible in infants when they are

radiograph demonstrated a well‐circumscribed opacity within the

awake because of crying or unsteady breathing during the examination.

right tracheobronchial angle. Contrasted CT chest confirmed a large

In contrast, cine CT, although requiring mild sedation during scanning,

heterogeneously enhancing circumscribed mass (measuring 42mm

can be safely performed in infants to effectively observe the larynx, while

TRV x 49mm AP x 38 mm CC) in the right apical thorax, abutting the

ensuring spontaneous breathing, without any hindrance due to crying or

mediastinum, infiltrating the proximal right main bronchus and dis-

breathing effort required during examination. Furthermore, cine CT can

placing the adjacent pulmonary arterial and venous branches. In

evaluate the airway lumen simultaneously, from the upper airway to the

addition, multiple dilated tortuous bronchial arterial vessels were

lower airway.

noted coursing towards the lesion. Cardiac catherization revealed an

Conclusion： Cine CT may be helpful to establish a definite di-

artery off the descending aorta supplying the mediastinal mass. This

agnosis and to determine the optimal treatment policy in case of

artery was percutaneously embolized resulting in immediate and

wheezing or respiratory distress in early infancy.

complete cessation of flow to the mass. Flexible bronchoscopy
showed an infiltrative mass at the origin of the right upper lobe
bronchus which was biopsied. Histology confirmed the diagnosis of

N – 9 0 P u l m o n a r y M u co e p i d e r m o i d
C a r ci n o m a i n a C h i l d : A Ca s e R e p o r t

mucoepidermoid carcinoma with the atypical fragments of tissues
being positive for CK7 showing scattered positivity for p63. As the
tumor location was in close proximity to the carina and bronchus

Lakhan A. 1, Brooks A.2, De Decker R.3, Banderker
E. 4., Pillay K. 5, Hendricks M. 6, Vanker A. 1, Gray
DM. 1 , Zampoli M. 1

intermedius, the entire right lung was potentially threatened. Pre‐

1. Division of Pediatric Pulmonology, Department of Pediatrics and

was completely excised and lymph node biopsy was negative for

Child Health, Red Cross War Memorial Children's Hospital: Uni-

metastatic carcinoma. Once he recovered from surgery, the patient

versity of Cape Town ‐ Cape Town, South Africa

received radiotherapy. He made a full recovery without any

2. Division of Pediatric Cardiothoracic Surgery, Red Cross War

complications.

operative delineation of the tumor extent allowed for a right upper
sleeve lobectomy sparing the majority of the right lung. The tumor

Memorial Children's Hospital: University of Cape Town ‐ Cape Town,

Conclusion: PMEC is a rare condition in childhood and presentation

South Africa

may mimic PTB as in this case. Early diagnosis, pre‐operative deli-

3. Division of Pediatric Cardiology, Department of Pediatrics and

neation of tumor extent and complete excision with or without ad-

Child Health, Red Cross War Memorial Children's Hospital: Uni-

juvant radiotherapy is required for long term remission. Lack of

versity of Cape Town ‐ Cape Town, South Africa

satisfactory clinical or radiological response to empiric PTB treat-

4. Division of Diagnostic Radiology, Red Cross War Memorial Chil-

ment, especially in high TB endemic regions, requires further in-

dren's Hospital: University of Cape Town ‐ Cape Town, South Africa

vestigation to exclude rare pathologies such as primary lung tumors.

5. Division of Anatomical Pathology, Red Cross War Memorial Children's
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N – 9 5 L a r g e Sp o n t a n e o u s P n e u m o t h o r a x
Due to Congenital Pulmonary Airway
M a l f or m a t i o n M i m i c k i n g a C o n g e n i t a l
D i a p h r a g m a t i c H e r n i a – A C a s e Re p o r t
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The presentation as pneumothorax in early period of life is rare and
may be caused by spontaneous rupture of a dominant cyst probably
enlarged by the child's respiration.
The diagnosis in neonates and infants is made by chest radiographs
or CT scan in lesser obvious cases because lesions with large number

Santos E.1, Abreu F.2, Alves R.1

of cysts are easily confused with appearance of congenital dia-

1. Pediatric Surgery, Hospital Dona Estefânia ‐ Lisbon, Portugal

phragmatic hernia, as in our case.

2. Pediatric Pneumology Unit, Pediatrics Department, Hospital Dona

With this case, we learn two things: 1) any child who presents with

Estefânia ‐ Lisbon, Portugal

spontaneous pneumothorax should be investigated for an associated
lung malformation as CPAM; 2) Confirm the diagnosis of diaphrag-

Introduction: Congenital pulmonary airway malformation (CPAM) is

matic hernia with another exam beyond chest X‐ray because some

a rare abnormality of lung development with an incidence about 1.5

conditions can mimic its radiological findings.

cases per 10,000 live births. CPAM can be diagnosed on antenatal
ultrasounds or appears clinically as acute respiratory distress, recurrent pulmonary infection, asymptomatic incidental discovery, and
rarely as a pneumothorax. We report a rare case of a healthy baby
who suffered a pneumothorax as the initial manifestation of CPAM

N – 1 0 1 H y p e r e o si n o p h i l i a Sy n d r o m e a n d
E o s i n o p h i l i c P n e u m o n i a Du e t o C o w M i l k
Al l e r g y i n a N e w b o r n : A Ra r e Ca s e Re p o r t

at 5 weeks of age.
Case report: A 5‐week‐old female child came to the emergency de-

Nishikido T., Matsumoto N., Urakami K., Yoshida Y.

partment of a peripheral hospital for sudden onset of breathing

Pediatric Pulmonology and Allergy, Osaka Women‘s and Children's

difficulties, without fever or other symptoms. From personal history,

Hospital ‐ Osaka, Japan

it was a monitored pregnancy, with no reported anomalies on the
antenatal ultrasounds; born at 39 weeks gestation by cesarean sec-

Introduction: Cow milk allergy is often the cause of enterocolitis

tion; hospitalization at 20 days of life for late sepsis without isolated

in newborns. Here, we report a rare cause of hypereosinophilia

agent.

syndrome (HES) and eosinophilic pneumonia. The clinical mani-

On physical examination, she was tachycardic, polypneic without

festations and underlying etiologies of HES have been well re-

cyanosis, with intercostal retraction and decreased breathing sounds

ported in adults, but they are not well known in children. The

in the left hemithorax. Blood tests without changes. Research for

organs involved in HES include the skin, lungs, gastrointestinal

adenovirus and respiratory syncytial virus was negative. Arterial

system, heart, and kidneys. Here, we report a case of HES due to

blood gas test with mild respiratory acidosis and chest X‐ray re-

cow milk allergy that induced eosinophilic pneumonia without

vealed hypertransparent image on the left hemithorax resembling

enterocolitis in the neonatal period.

intrathoracic bowel, pulmonary atelectasis and right mediastinal shift

Case Report: A 23‐day‐old girl was referred to our hospital for hyper-

suggestive of left diaphragmatic hernia.

eosinophilia and disorder of the chest X‐rays. The infant was born after

The child was transferred to our hospital center and underwent an

40 weeks of gestation and had a birth weight of 2785 g. Her initial

exploratory laparotomy using a left‐side subcostal incision; the op-

symptom was fever (body temperature: 39° on day 13), and chest X‐ray

erative findings revealed only a small left diaphragmatic eventration.

showed consolidation in the right upper lobe. Chest computed tomo-

We performed a diaphragmatic plication and placed a chest tube

graphy revealed consolidation in the bilateral back region. Her complete

with improvement of ventilatory parameters. Chest X‐ray after

blood cell count (CBC) revealed 30200/μL with 32％ eosinophils (cell

surgery confirmed partial pulmonary expansion.

count 9664/μL), and she had dermatosis of the face and chest. Re-

Postoperative CT scan revealed secondary pneumothorax due to

spiratory infection was considered in the initial approach; however, the

cystic pulmonary malformation in the left lower lobe (Stocker type I).

patient did not respond to antibiotics. To confirm the diagnosis,

Extubated on the 9th day and discharged on the 17th day of hos-

bronchoalveolar lavage (BAL) was performed. The BAL fluid eosinophil

pitalization. Currently she is 3.5 months‐old, is asymptomatic and is

percentage was 20% (normal range: <1%), and a bone marrow ex-

awaiting an elective left inferior lobectomy.

amination showed significant eosinophilia, which was negative for any

Discussion/Conclusion: CPAM is characterized by an overgrowth of

neoplastic process. After 6 days of follow‐up, her HES worsened and her

immature primary bronchioles localized at a segment of the bron-

CBC was 40900/μL, with an eosinophil cell count of 14192/μL. Further,

chial tree. Stocker classifies CPAM into five types that differ by lo-

she tested positive on a cow milk‐specific lymphocyte stimulation test.

cation, cystic structure, size, and epithelial lining. The type I lesion, as

Due to this finding, we restricted the intake of cow milk, after which HES

in our child, is the most common and consists of multiple large cysts

improved, with an eosinophil cell count of 7026 /μL after 10 days, and

(> 2 cm in diameter) of varying sizes. This type of lesion has the best

the consolidation on chest X‐ray diminished. She was discharged 16 days

prognosis. The postnatal clinical spectrum of CPAM ranges from the

later. A few months later at an outpatient follow‐up visit, the eosinophil

neonate requiring mechanical ventilation, to the child presenting

cell count normalized. Therefore, the patient was diagnosed with cow

recurrent CPAM‐related pneumonias, to the asymptomatic adult.

milk allergy.

S164

|

OTHER AND ORIGINAL

Conclusion: To the best of our knowledge, this is the first case report

The first one had MI and CF symptoms, but genetic investigation was

of HES and eosinophilic pneumonia due to cow milk allergy. This case

initially not sufficiently extensive at first for proper diagnosis, while

report is significant because it improves our understanding of the

the other had similar symptoms and even though the extensive ge-

etiology underlying HES in newborns.

netic panel was negative, we were focused on the minor “improvement” we found from the CF therapy, but the correct diagnosis was
different.

N – 1 0 5 A T a l e o f Tw o B o y s
Petrova G.1, Baycheva M.2, Libik M.3, Issaev V.1,
Strateva T.4, Miteva D.1, Gospodinova B.1, Yaneva N.5,
Perenovska P.1, Macek Jr M.3, Savov A.5

N – 11 1 (Ne a r ‐) Fa t a l A s t h m a – Not a Thing
of th e P a s t i n E u r o p e

1. Pediatric clinic, University Hospital “Alexandrovska”, Medical

Roth S.1, Kerzel S.1, Kunkel J.2, Kabesch M.1

University of Sofia ‐ Sofia, Bulgaria

1. Department of Pediatric Pneumology and Allergy, University

2. Pediatric Gastroenterology Clinic, University Hospital "Prof. I.

Children's Hospital Regensburg (KUNO) ‐ Regensburg, Germany

Mitev", Medical University of Sofia ‐ Sofia, Bulgaria

2. Pediatric Intensive Care Unit, University Children's Hospital Re-

3. Department of Biology and Medical Genetics, University Hospital

gensburg (KUNO) ‐ Regensburg, Germany

Motol, Faculty of Medicine of Charles University ‐ Prague, Czech
Republic

Despite significant advances in the understanding and treatment of

4. Department of Medical Microbiology, Faculty of Medicine, Medical

asthma, patients continue to die due to uncontrolled asthma. In

University of Sofia ‐ Sofia, Bulgaria

2015, almost 400,000 deaths worldwide were asthma‐related. Un-

5. National Genetic Laboratory, Obstetric and Genecology Hospital

fortunately, these deaths also occur in children and youths, and they

'Maichin dom' ‐ Sofia, Bulgaria

also happen in countries with advanced medical systems such as
Germany.

Objective: Meconium ileus is one of the hallmark symptoms for

We report on 2 female adolescent patients who experienced acute

cystic fibrosis (CF). Acquiring enough sweat for a proper sweat test

asthma attacks. The first patient was a 16‐year‐old female, whose

for a newborn baby can sometimes be quite challenging. Thus, when

treatment was oral prednisone in doses varying from 5 to 100 mg

a baby with meconium ileus (MI) is born and no other apparent cause

“on demand”, depending on how she was feeling. She also inhaled

is found, usually these babies are referred for genetic testing for CF.

salbutamol 5 to 10 times daily. She had no regular check‐ups and was

According to previous publications, 100% of all Roma CF patients in

never tested for allergies. The last lung function test was many years

Bulgaria are homozygous for delF508 CFTR mutation.

prior. At an outdoor event, she experienced shortness of breath and

Material: We present the cases of two babies with MI ‐ one of them

went home early. Upon returning home, her salbutamol spray was

of Roma origin.

empty. She collapsed and had to be resuscitated. Two days after

Results: the first baby due to his very small birth weight and his back-

admittance to the pediatric intensive care unit (PICU), it came to

ground origin (Roma) was tested for delF508 and the result came back

cerebral edema. The girl is now in a persistent vegetative state and

negative. CF was excluded as possible reason for the MI. Nevertheless,

relies on a tracheotomy and a feeding tube.

the baby showed typical symptoms for CF – failure to thrive, Staphylo-

The second patient was a 12‐year‐old girl with a diagnosis of re-

coccus aureus and early Burkholderia cepacia colonization. At age 5

curring bronchitis. She never had an allergy test, although she had

months, positive sweat tests raised again the possibility for CF in the

symptoms of hay fever. Her prescribed therapy was salbutamol as

patient. The extensive genetic examination revealed two mutations de-

rescue medication. On a stormy summer evening, she complained of

scribed for the first time in Bulgaria. A proper CF therapy regimen was

increasing difficulty in breathing. Once she came home, she collapsed

established and the baby started to thrive well and is on regular in-

despite inhaling salbutamol. After being successfully resuscitated,

halatory antibiotic therapy.

she was transported to the PICU. On the second day after ad-

The second baby, after his surgery for MI, had quite complicated

mittance, the CT showed signs of hypoxic encephalopathy, and

recovery requiring multiple re‐operations and very poor weight

transcranial doppler showed no blood flow to the brain. The patient

gain. Some minor effect of supplementation with pancreatic en-

died 3 days after admittance.

zymes was noted and despite the low levels of sweat test results,

Both of our patients came from the Bohemian Forest, a remote

CF was suspected. The genetic examination was negative for the

rural region in which general practitioners are scarce and pedia-

most common mutations in the Bulgarian population. The ex-

tricians are few and far between. Both patients were not diag-

tensive genetic analysis also could not confirm CF. Reevaluation

nosed properly, and their treatment was not according to

of the histology samples from the surgery revealed a rare form of

guidelines. The severity and the potential for disaster is often

Hirschsprung disease.

underestimated in young asthma patients. Public awareness for

Conclusion: Both patients were treated by the team almost at the

such courses needs to increase and measures for better treatment

same time and posed the same problem from different perspectives.

in rural areas need to be taken.
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N – 120 Tuberculosis in Infants. Cases
R e p o r t . C o n ce p c i o n , C h i l e

N – 121 Clinical Aspects of Cough
Ps y c h og e n i c Ge n e s i s i n Ch i l d h o o d

Soto Lavin S., Ayala V.2, Gutierrez I.3, Espinoza C.4,
Ortega C.4

Melnikova I.1, Mizernitsky Y.2, Udaltsova E.1

1. Pediatric Pulmonology Unit, Hospital Regional ‐ Concepcion, Chile

Yaroslavl, Russia

2. TB program, Concepcion Hospital ‐ Concepcion, Chile

2. Department of Pulmonology, Scientific‐Research and Clinical In-

1. Department of Pediatrics №1, Yaroslavl State Medical University ‐

3. TB Laboratory, SSConcepcion ‐ Concepcion, Chile

stitute of Pediatrics named after acad. Yu.E. Veltischev of the Pir-

4. TB program, SSConcepcion ‐ Concepcion, Chile

ogov Russian National Research Medical University ‐ Moscow, Russia

TB in children depends on TB disease in adults. In some countries,

Psychogenic cough is a diagnosis of exclusion, seen more often in

BCG vaccination is performed at 24 hours after birth, to prevent

children over 5 years of age, with prevalence in girls in adolescence.

TB disseminated infection disease. The problem is presented

Patients often receive inadequate pharmacotherapy for a long time

when the patient receiving BCG vaccine has a non‐detected

before the cause of cough is determined.

immunodeficiency.

Patients and methods: A total of 274 children aged from 2 to 17

We present 3 TB cases in infants under 2 years old.

years with prolonged (n=109) and chronic cough (n=165) were ex-

SCR was aged 1 year and 7 months when a mass related in chest

amined. Psychogenic cough genesis (PGC) were found in 6 patients

wall left side was detected. She received BCG vaccine and was

from 4 to 12 years. In all patients with PGC, the antenatal and in-

growing as a normal infant. After the surgery, the diagnosis of TB

tranatal anamnesis were troubled. One child had non‐severe seaso-

was made with Gene Xpert. The culture and BK were positive for

nal allergic rhinitis, 1 child had mild intermediate bronchial asthma in

mycobacterium complex. It was Mycobacterium bovis BCG. It was

remission. The 1 patient had an enuresis in history. The development

not an invasive infection, only a mass between the chest wall and

of PGC in all children was preceded by a stressful situation. The

the pleura. She received complete TB treatment.

cough was dry, «obsessive», paroxysmal, with a gross discount, dis-

KPP was aged 1 year and 10 months when she came into the

appeared during eating, sleep, when switching attention, and vice

pediatric service at the Concepción Hospital. She had skin in-

versa, intensified during wakefulness. On objective examination, all

fection by Staphylococcus aureus. During this time, she contracted

patients with PGC showed signs of pronounced autonomic dystonia

a parainfluenza respiratory virus infection with respiratory in-

(hyperhidrosis of palms and feet, sweating, «marbleness» of skin).

sufficiency with oxygen requirement. The chest X‐ray showed

Pathological symptoms from the respiratory tract as well as other

diffuse infiltrates and mediastinal lymphadenopathy suggesting

organs and systems were absent or did not match the expression/

active TB. The Gene Xpert was positive for Mycobacterium TB.

severity of the cough. Therapy (antiallergic, antitussive, inhalation

She was treated for 7 months.

glucocorticosteroids) in all patients was ineffective.

Her mother had TB during pregnancy and as a newborn girl she

All patients with a PGC were given an in‐depth clinical examination,

was diagnosed as TB patient. She completed TB treatment

consultations of specialists, including a psychotherapist, neurologist

without adverse reaction. She received BCG vaccine after fin-

to eliminate other causes and clarify the diagnosis. As a result of

ishing the first TB treatment. In this case, it was considered as a

treatment (according to indications ‐ neuroleptic, anxiolytic, sedative,

TB reactivation.

antiepileptic medicines) cough was completely stopped within 16 [7‐

MVD was aged 1 year and 7 months when a nodule was detected

21] days (Me [25‐75 ‰]).

close to her thyroid. The surgeon considered a complicated

Clinical example. Girl G., 11 years old. The cough became dis-

congenital fistula at the beginning. The biopsy revealed a TB

turbing 3 months ago, following an acute respiratory infection of

granuloma; adenopathies were found and PCR was positive for

the upper respiratory tract. The intensity and frequency of cough

Mycobacterium TB. She also received TB treatment for 7 months.

attacks have increased and have been steadily maintained over

These infants were considered as patients with an immunodeficiency.

the past 4 weeks. Up to 30‐60 cough attacks were observed

Flow cytometry‐based diagnosis of primary immunodeficiency dis-

during the day. The cough was dry, 8‐10 tremors in 10 seconds of

eases were performed at the Jeffrey Modell Center in Temuco, Chile.

an attack in the daytime, disappeared during sleep, training. The

Lymphocyte

Dihy-

frequency of cough attacks was so pronounced that commu-

drorhodamine Oxidation, Soluble Adhesion Molecules. All studies

nication with the patient was significantly difficult, school ac-

were normal.

tivities during the last 2 months were impossible. A stressful

The possibility of Monocyte Production of IFN‐γ and Interleukin‐

situation in school and family has been identified. During the

12 Dependent Deficiency was made, the samples were taken

examination, there was an increased anxiety, frequent attacks of

and sent to INSERM, Paris France. The results are not yet

dry cough by the type of «barking dog». An in‐depth laboratory

available.

and instrumental examination did not reveal a pathology. The girl

subpopulation,

lymphoproliferative

TEST,

S166

|

OTHER AND ORIGINAL

was consulted by a psychiatrist. Diagnosed: Somatoform dis-

were challenged with specific drugs. Both finally received a modified

order. Transitory tics. After 2 weeks from the start of therapy

scheme, but in the second case, the entire scheme had to be based on

(tiapride, oxazepam, valproic acid, glycine, magnesium lactate +

second‐line drugs.

pyridoxine hydrochloride in an age‐related dosage), the cough

Discussion: The diagnosis of DRESS begins with the suspicion where

disappeared. The course of therapy was 3 months, in catamnesis

a patient initiates a pharmacological treatment in the last 2 to 6

during 1 year, episodes of cough were not repeated.

weeks and then presents a rash, fever, adenopathies, and also other

Thus, in differential diagnosis of prolonged/chronic cough, the pos-

internal organ involvement. It is important to define the time be-

sibility of its psychogenic genesis should be borne in mind. If other

tween the exposure of the drug since it is different from other

reasons are excluded, it is indicated by a number of clinical‐

pathologies, such as Steve Johnson syndrome or toxic epidermal

anamnestic features, demonstrative character of cough, persistent

necrosis. This syndrome can cause clinical worsening of the under-

course of non‐acceptable traditional cough therapy, absence of

lying disease. With regard to treatment, all authors agree to the

cough during sleep period, psychotransmission situations in family/

immediate suspension of the responsible medication and some sug-

school.

gest the use of corticosteroids. In the case of tuberculosis, it is necessary to restart the antituberculosis scheme gradually and
staggered.

N – 1 2 3 D R E S S Sy nd r o m e wi t h Tu b e r c u l o s i s
Treatment

Conclusion: DRESS syndrome has a multisystemic compromise,
where a high index of suspicion is needed and requires immediate
suspension of suspicious drugs. In the case of patients with tu-

Mendoza Fox CJ., Cuzcano Bustinza A., Guzman Vera
L., Curioso Yarleque J.

berculosis, it is also necessary to use systemic corticosteroids and a
very careful scheme restart.

Lima, Hospital Nacional Hipolito Unanue ‐ Lima, Peru
Introduction: The drug sensitivity syndrome with eosinophilia and
systemic symptoms, whose acronym in English is DRESS, consists of a

N – 1 2 5 A c u t e Re n a l F a i l u r e a s F i r s t
Cl i n i ca l P r e s e n ta t i o n i n C F

severe hypersensitivity reaction, characterized by rash, fever, lymphadenopathy, hematological abnormalities and internal organ in-

Iliev D.1, Gaydarova M.2, Petrova G.3

volvement. It has a relatively long latency period (between 2 and 8

1. University Hospital "Prof. I. Mitev", Medical University of Sofia ‐

weeks), and the symptoms may persist up to 2 weeks after the

Sofia, Bulgaria

withdrawal of the causative drug. The mortality rate is approximately

2. Pediatric Nephrology Clinic, University Hospital "Prof. I. Mitev",

10%. The diagnosis of DRESS is a challenge due to its clinical simi-

Medical University of Sofia ‐ Sofia, Bulgaria

larity with other cutaneous pharmacological reactions and the clin-

3. Pediatric Clinic, University Hospital “Alexandrovska”, Medical

ical worsening of the disease on treatment.

University of Sofia ‐ Sofia, Bulgaria

Objective: Review the clinical presentation of the syndrome following two cases with patients diagnosed with pulmonary

It is known that people with cystic fibrosis (CF) have apparently

tuberculosis.

normal renal function, which could be surprising given the fact that

Case: We are presenting two clinical cases treated by the Pediatric

salt transport is a primary abnormality in the disease. Over the years,

Pulmonology Unit of the Hipólito Unanue National Hospital ‐ Lima

drastic improvement in care (especially antibiotic usage) has led to a

(Peru). The first case is a 12‐year‐old adolescent with a diagnosis of

significant increase in survival and more reports for complications

pleuroparenchymal tuberculosis who, a month after the start of a

and “new“ entities. One of these complications has been the emer-

sensitive anti‐TB scheme, exhibited fever, diffuse erythematous mi-

gence of the involvement of the kidney in the CF condition.

cropapular lesions on the trunk and extremities with intense prur-

We present the case of a 3‐month‐old girl, who a couple of days

itus, bilateral cervical lymphadenopathy associated with increased

after her routine first vaccination (anti‐pneumococcal and six

transaminase levels. The second case is a 14‐year‐old teenager, di-

valent‐vaccine) exhibited signs of infection (rhinorrhea, followed

agnosed with pulmonary TB also receiving a sensitive scheme and, a

by diarrhea) and thus was hospitalized. From the laboratory

month after, is admitted to the emergency because of respiratory

findings, severe dyselectrolytemia, hematuria and metabolic

failure with a high fever presenting a chest X‐ray with micronodular

acidosis were noted and the patient was transferred to our ter-

pattern and cavitary image, also generalized maculopapular lesions

tiary center. Family history revealed –grandfather with ne-

with generalized pruritus and leukocytosis with eosinophilia. In the

phrolithiasis and chronic renal failure. Our laboratory data

latter case, because of the severe clinical and radiological respiratory

confirmed acute renal failure (ARF) with metabolic alkalosis de-

involvement, there was a strong suspicion of MDR pulmonary tu-

veloped on the basis of acute intestinal infection. After sig-

berculosis. Both patients received corticotherapy with good re-

nificant improvement, the girl was discharged but the hematuria

sponse and sensitive antituberculous treatment was suspended.

persisted. A month later, she was re‐admitted due to worsening

They had a prolonged stay until the symptoms subsided and they

of the hematuria and weight loss of 300 grams. Microbiology
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confirmed Clostridium difficile in the stools. X‐ray changes of the

Conclusion: Not every wheezing is asthma, even if evidence of atopy

lungs were suggestive of pneumonia. Due to persistent metabolic

or some clinical response to reliever therapy is associated. More rare

alkalosis, a sweat test was performed and CF was diagnosed. We

causes of wheezing should necessarily be considered in children with

are expecting the results from the genetic analysis. On the more

recurrent wheeze ‐ especially nonresponsive to bronchodilators or

detailed family history, it was noted that the girl has a first cousin

inadequate outcome.

who has recurrent respiratory infections and failure to thrive, but
due to borderline sweat test results and only one disease‐causing
mutation found, CF was not diagnosed in the family.
The incidence risk of ARF is significantly higher than in the non‐CF
population, and this tendency is explained by the large number of
antibiotic courses prescribed and the possibility of either direct

N – 1 2 8 C o n g e n i t a l P u l m o n a r y H y p op l a s i a
i n a To ddl e r wi th He mo pty s i s and Repeated
At t a c k s o f R e s p i r a to r y D i s t r e s s wi t h C h es t
I nf e c ti o n s

toxicity from aminoglycosides or the occurrence of interstitial
In the last decades, more countries use newborn screening (NBS) for

Lazova S.1, Veleva TS.1, Shivachev HR.2, Oparanova V.2,
Psederski HR.3, Marinov R.4, Mileva S.5, Tzotcheva I.1

CF; however, Bulgaria does not have NBS for CF as of yet. Therefore,

1. Pediatric Department, UMHATEM "N.I.Pirogov" ‐ Sofia, Bulgaria

nephritis.

we rely mainly on the clinical presentation for quick and proper CF

2. Department of Pediatric Surgery, UMHATEM "N.I.Pirogov" ‐ Sofia,

diagnosis.

Bulgaria

This is our first case with ARF as an onset for CF. The interesting part

3. Pediatric Intensive Care Department, UMHATEM "N.I.Pirogov" ‐

is that the girl was not treated with extensive nephrotoxic antibiotics

Sofia, Bulgaria

prior the development of her ARF and the follow‐up for this severe

4. Pediatric Cardiology Clinic, National Cardiology Hospital ‐ Sofia,

condition revealed her diagnosis later on.

Bulgaria
5. Pediatric Clinic, UH "Alexandrovska", Medical University
Sofia ‐ Sofia, Bulgaria

N – 1 2 6 R a r e C au s e s o f R e c u r r e n t W h e e z e ‐
N o t E v e r y W h e e z i n g I s As t h m a

Introduction: Pulmonary hypoplasia is a rare congenital anomaly in
which the gross morphology of the lung is essentially unremarkable

Dediu M.1, Nicolae‐Mircov F.2, Budnic M.2, Ragobete
D.2, Pop LL.1, Lacatusu A.1, Cerbu S.3, Ciuca IM.1

with decreased number and size of airways, vessels and alveoli. It can

1. Pediatric Department, University of Medicine and Pharmacy Vic-

much less common than secondary, the cause cannot be elucidated.

tor Babes ‐ Timisoara, Romania

Respiratory distress and recurrent infections are common pre-

2. Pediatric Pulmonology Unit, Clinical County Hospital ‐ Timisoara,

sentations. Associated anomalies may be present including as part of

Romania

the congenital pulmonary venolobar syndrome.

3. Radiology Department, University of Medicine and Pharmacy

Case presentation: We present a female toddler 1 year and 11 months

"Victor Babes" ‐ Timisoara, Romania

born at full term with a normal familial, perinatal and neonatal medical

be primary or secondary. In primary pulmonary hypoplasia, which is

history. After two months of age, she begins to suffer from frequent
Background: Recurrent wheeze is a frequent sign in pediatric pa-

LRTIs, required hospitalization. At nine months, she was referred to the

thology. From asthma and tuberculosis to rare diseases such as alpha

Pediatric Pulmonology and Cardiology Clinics, where chest X‐ray, sweаt

1 antitrypsin deficiency or non‐cystic fibrosis bronchiectasis, the

test, chest CT, aortography, echocardiography, and cardiac catheteriza-

etiology is variable and case management might sometimes be very

tion were performed. Right lower and middle lobe lung hypoplasia was

difficult.

confirmed in its all components – pulmonary arteries, veins and par-

Methods: Three cases of children considered and treated as asthma

enchyma; normal systemic and venous drainage, normal intracardiac

were reevaluated because of unsatisfactory outcome.

anatomy and normal pulmonary tension at the moment. No other de-

Results: A 2‐year‐old boy with recurrent wheezing and partial

velopmental anomaly was noted. Five months later, the child presented

response to bronchodilators, treated with inhaled corticosteroid

with consecutive respiratory infection with respiratory distress and

and leukotriene inhibitors, in a context of good thrive had posi-

massive hemoptysis. Aortography was performed and aortopulmonary

tive sweat test confirming cystic fibrosis. A 10‐month‐old girl,

collaterals were excluded. Elevated pressure in the right ventricle and

with 2 months history with wheezing nonresponding to bronch-

right pulmonary artery was found as well as enlarged right bronchial

odilators was admitted in very good clinical condition; a vascular

artery with an unsuccessful attempt for embolization. Due to un-

compression was suspected and CT angiography confirmed the

controlled endotracheal tube bleeding, the child underwent urgent right

case of artery lusoria. Another 2‐year‐old child, with frequent

bi‐lobectomy preceded by bronchoscopy. Severely ulcerative mucosa of

wheezing pneumonia, atopic dermatitis and positive culture for

the right bronchi, easily contact bleeding with scattered lesions and

Pseudomonas aeruginosa, had the sweat test positive, in the con-

marked inflammation were found. Histologically, the pulmonary par-

text of failure to thrive.

enchyma showed extensive areas of atelectasis, fresh hemorrhages, areas
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of immaturity, highly thickened and hyperplastic vascular walls with

Xpert MTB/RIF confirmed rifampicin‐sensitive TB. First‐line TB treat-

significant lumen obturation, intra‐alveolar hemorrhage and hemosi-

ment was initiated (Rifampicin, Isoniazid, Pyrazinamide, Ethionamide).

derosis. After a problematic postoperative period, the child was stabilized

The presence of a pneumomediastinum on chest CT scan raised the

and discharged. The recurrent attacks of respiratory distress with re-

suspicion of a broncho‐oesophageal fistula (BOF). Bronchoscopy and

spiratory infection became even more common and severe, especially

esophagoscopy confirmed the presence of a left‐sided BOF. Partial ob-

those with observed bocavirus, rhinovirus and parainfluenza virus etiol-

struction of the left main bronchus, due to nodal erosion, was also found.

ogy. The detected pulmonary hypertension showed progression and

A Nissen fundoplication was performed to prevent gastric content reflux

supportive therapy was initiated – intermittent oxygen, diuretic, spir-

and a feeding gastrostomy tube was placed for nutritional support while

onolactone, ICS, SABA, intermittent Azithromycin, routine vaccinations,

the BOF was allowed to heal. The development of liver function de-

bacterial endocarditis prophylaxis. The initiation of phosphodiesterase

rangement necessitated shifting to an injectable liver‐friendly anti‐TB

inhibitor treatment was planned.

treatment regimen. After 28 days, the patient could be extubated and

Conclusion: We present a female toddler with congenital pulmonary

was then transferred to the general ward. He remained on his TB regime

hypoplasia complicated by recurring lung infections; massive he-

and exclusive gastrostomy feeds for 2 months at which time a contrast

moptysis led to urgent bilobectomy and subsequent progressive

swallow confirmed that the BOF had closed. However, he could not be

pulmonary hypertension that required multidisciplinary approach

fed orally due to aspiration of liquids and solids. Laryngo‐bronchoscopy

and complex pediatric pulmonology, cardiology, and intensive care.

revealed unilateral left vocal cord paresis which is presumed to be due to
a recurrent laryngeal nerve injury resulting from eroding mediastinal TB
lymph nodes. First‐line TB drugs were gradually reintroduced without

N – 1 3 5 Mu l t ipl e C o m p li ca t i o n s in a C hi ld
w i th D i s se m i n a t e d T u b e r c ul o s i s ( T B ) : A
Case Report

adverse events and he was discharged from hospital on exclusive gastrostomy feeds. He will be followed‐up to re‐evaluate feeding options.
Conclusion: Early detection and treatment of complicated TB in malnourished children is important. Mediastinal TB nodal disease in children

Yassin A. 1, Von Delft D. 2, Vanker A. 3 , Gray D. 3,
Zampoli M. 3

commonly causes airway compression and critical obstruction, but it can
also present with uncommon serious complications resulting from direct

1. Division of Pediatric Pulmonology, Department of Pediatrics and

invasion to surrounding mediastinal structures. Disseminated TB and TB

Child Health, Red Cross War Memorial Children's Hospital: Uni-

treatment carry a high risk of morbidity in malnourished children.

versity of Cape Town ‐ Cape Town, South Africa
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N – 1 4 1 A Ra r e C a u s e o f P e r s i s t en t
Hy p o xe mi a in a 7‐ Y e ar ‐ Ol d Child ‐ A C as e
Report

Introduction: Tuberculosis (TB) is endemic in many low and middle‐

complications, even early in the clinical course of their disease. We

Lambrou D.1, Antoniadi M.1, Papadopoulou A.2, Karanasios E.3, Kostaridou ‐ Nikolopoulou S.1, Mermiri D.4

present a case of primary pulmonary TB complicated by dissemina-

1. Pediatrics, Penteli General Hospital for Children ‐ Athens, Greece

income countries, including South Africa. While children commonly
present with primary pulmonary TB, they may develop various

tion to hilar, paratracheal and mediastinal lymph nodes with sub-

2. Pediatric Allergy, KAT Hospital ‐ Athens, Greece

sequent broncho‐oesophageal fistula (BOF). Further complications

3. Cardiology, Aghia Sofia Children's Hospital ‐ Athens, Greece

included pulmonary aspiration of gastric content, unilateral vocal

4. Special Unit of Pulmonology and Allergology, Penteli General

cord paresis and liver impairment due to drug toxicity. This case was

Hospital for Children ‐ Athens, Greece

successfully managed at the Red Cross War Memorial Children's
Hospital in Cape Town, South Africa (SA).

A 7‐year‐old Caucasian girl presented with increasing frequency of

Method – Case report: A 7‐year‐old, HIV‐uninfected male presented

self‐limiting, recurrent episodes of lightheadedness and fatigue in the

with a one‐month history of weight loss and fatigue, accompanied by an

last 18 months. They were unrelated to exercise, infections or any

ulcerating right axillary mass. There was no current household TB con-

other triggering factors.

tact. His mother was treated for TB before his birth. On examination, he

The patient was born at term with C‐section due to placenta previa

was wasted, anemic, and in severe respiratory distress which progressed

with uneventful perinatal period, weighing 3.300g. At the age of 2

to respiratory failure. Additional findings were a right‐sided pleural ef-

months, she was hospitalized with RSV bronchiolitis complicated by

fusion, scrofula in the right axilla and hepato‐splenomegaly. He required

apneic and cyanotic episodes for which she had a cardiology con-

endotracheal intubation and mechanical ventilatory support. Sputum

sultation which proved to be normal. At the age of 4 years, she was
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re‐hospitalized because of a lower respiratory tract infection. Apart

3. Pediatric Pulmonology, Aghia Sofia Children's Hospital ‐ Athens,

from the latter, she had neither a history of serious infections, nor

Greece

excessive use of β2‐agonists and a normal growth rate.
Upon arrival at the hospital, she had a normal clinical examination

A 6 year‐old Caucasian girl presented at the emergency depart-

(normal respiratory rate without signs of respiratory distress, normal

ment with three episodes of post‐tussive, massive hemoptysis, 4

lung sounds and normal heart sounds without murmur), aside from

hours ago. There were no accompanying symptoms, no history of

nail clubbing and occasionally a low oxygen saturation observed

recent infection or trauma. She was hemodynamically stable (BP:

around the clock, ranging from 89% to 99%). Except for the hypox-

117/60mmHg, HR: 106bpm) with normal clinical examination.

emia detected in an overnight recording (pO2 ranging from 62.8 to

The patient was born at term, after an uneventful pregnancy by

69.6 mmHg), all of the initial laboratory workout was normal (full

lower segment cesarean section with uncomplicated perinatal

blood, Hb electrophoresis, ABG, biochemical analysis and BNP).

period. She is the second child of phenotypically healthy parents

Imaging studies including CXR and chest CT were normal. A pul-

while her personal history is free from respiratory infections or

monology and allergology referral with spirometry, sweat test and

hospitalization. She is overweight (weight for age > the 97th

SPTs revealed no pathological findings while a marginally low DLCO

percentile), with atopic dermatitis and frequent episodes of

was noted. Accordingly we expanded the investigations looking for

epistaxis with no known bleeding disorder. The socioeconomic

immunodeficiencies, autoimmune diseases and V/Q scan which all

status is in the upper class.

turned normal. The initial cardiology examination was normal while

A blood workout was performed (CBC, acute phase reactants,

pulmonary hypertension could not be excluded, thus the child was

biochemical analysis and coagulation factors) which was normal.

referred for catheterization to the University Hospital.

Imaging studies included CXR which showed an interstitial lung

Subsequent cardiology reevaluation with ECG and echocardiography

pattern and a lung CT scan with contrast, which revealed severe

revealed isolated persistent left superior vena cava (PLSVC).

atelectatic lesions in the right lower lobe (RLL) and diffuse

PLSVC is an extremely rare congenital venous malformation, appearing in

ground glass opacities in the right lung. ENT referral did not

less than 0.3% of the general population with greater incidence (ap-

reveal any bleeding spot. Gastroscopy showed no signs of

proximately tenfold) in patients with congenital heart disease. In PLSVC,

bleeding. The flexible bronchoscopy showed active hemorrhage

the defect occurs during fetal development due to failure of regression of

from the RLL. A soft tissue fleshy shining lesion (<1cm) was

the cardinal veins which cause the SVC to drain into the left atrium

identified with excessively hemorrhagic appearance. Temporary

mixing non oxygenated blood. It is sometimes accompanied by other

suppression of the bleeding was achieved with adrenaline solu-

great vessel abnormalities. Patients are usually asymptomatic and most

tion and subsequently was referred to an University Hospital for

of the diagnoses are set during interventional procedures (e.g. cardiac

thoracosurgical evaluation.

catheterization) making the diagnosis more common in adults. In the rare

With the suspicion of a vascular malformation, she was further

symptomatic cases, the patients present with conduction disturbances,

referred to an Hospital in the UK where bronchoscopy was re-

cyanosis, arrhythmias, clubbing and hypoxia. Due to its rarity, this diag-

peated and angiography was performed. The patient underwent

nosis is very easily overlooked, thus clinicians of different specialties

surgical excision and the histopathological result showed Dieu-

should consider it before the establishment of chronic sequelae in hy-

lafoy's lesion (DL) in the right main bronchus. She is asympto-

poxemic patients. To the best of our knowledge, we hereby present the

matic since and is being followed up regularly every 4 months

first symptomatic female pediatric patient without known CHD, where

with bronchoscopy and spirometry, with no signs of recurrence.

the diagnosis was made in a non‐ invasive manner.

Dieulafoy's lesion is a rare vascular malformation usually in the

The purpose of this case report is to share this knowledge with the

gastrointestinal (GI) tract, located mostly in the stomach, with

scientific community and raise awareness regarding the differential di-

other sites being the esophagus, duodenum, ileum, jejunum, co-

agnosis of persistent hypoxemia in the absence of other more common

lon, anal canal and rectum. Extremely unusual locations have

causes.

been described in the bronchi of adults. The primary lesion is a
tortuous arteriole, with larger than normal diameter, in the
submucosal area with abnormal proximity to the mucosa. Be-

N – 1 4 3 B r o n c hi a l D i e u l a f o y ' s L e s i o n :
A Rare C ase o f M assive Hemoptysis
in a si x ‐y e a r‐ o l d C h i l d

cause of this, it protrudes into the bronchial lumen and may
rupture, sometimes with minimal triggers (e.g. pulsation). Until
today, there have been a few literature references in the pediatric population, most of which describe DL in the GI tract. The

1

1

2

3

Antoniadi M. , Lambrou D. , Charisi M. , Kaditis A. ,
Kostaridou ‐ Nikolopoulou S.1, Mermiri D.2

respiratory tract constitutes an extremely rare location of DL in

1. Pediatrics, Penteli General Hospital for Children ‐ Athens, Greece

The purpose of this report is to share this knowledge and subse-

2. Special Unit of Pulmonology and Allergology, Penteli General

quently increase the awareness of the scientific community to this

Hospital for Children ‐ Athens, Greece

rare cause of massive hemoptysis in childhood.

children.
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N – 149 Pulmonary Interstitial
G l y c o g e n o si s – A C a s e Re p o r t wi t h a
D i a g n o st i c C o n u n d r um

Conclusion: Using lung biopsy to establish a pathological diagnosis of

Ramdial F.

Given the presentation of our patient, results from investigations,

Pediatric Pulmonology, Jackson Memorial Hospital/University of

and response to therapy, we approached it as PIG. We report the

Miami Health System ‐ Miami, USA

case to widen the recognition and awareness of this rare entity and

PIG led to aggressive and effective therapeutic measures. However, the
diagnosis can be equivocal, with pathological features that may be indistinguishable between PIG and surfactant deficiency disorders.

relatively favorable outcome. Our case, however, also emphasizes
Introduction: Pulmonary interstitial glycogenosis (PIG) is a noso-

the challenge of this diagnostic conundrum, where overlapping fea-

logic entity within childhood interstitial lung diseases (chILD).

tures for both PIG and surfactant deficiency coexist.

Though a rare entity, its recognition has increased in recent years.
Generally, PIG is assumed to represent a form of pulmonary
dysmaturation or alveolar growth abnormality. Efforts to study
patients with PIG are crucial to elucidate diagnosis, natural his-

N – 1 5 2 P u l m o na r y Mu c o e p i d e r m o i d
Ca r c i n o m a in a Ch i l d : A C a s e Re p o r t

tory, and management.

failure, oxygen‐dependence, pulmonary hypertension, and failure to

Lakhan A.1, Brooks A.2, De Decker R.3, Banderker E.4,
Pillay K.5, Hendricks M.6, Vanker A.1, Gray DM.1,
Zampoli M.1

thrive. He required mechanical ventilation and numerous courses of

1. Division of Pediatric Pulmonology, Department of Pediatrics and

antibiotics for presumed pneumonias and pyelonephritis. High‐

Child Health, Red Cross War Memorial Children's Hospital: Uni-

resolution CT (HRCT) revealed diffuse ground glass pattern and in-

versity of Cape Town ‐ Cape Town, South Africa

terstitial thickening, with patchy cystic structures, compatible with

2. Division of Pediatric Cardiothoracic Surgery, Red Cross War Memorial

diffuse lung disease.

Children's Hospital: University of Cape Town ‐ Cape Town, South Africa

After discharge on O2 @2LPM, he was referred to our institution for

3. Division of Pediatric Cardiology, Department of Pediatrics and

comprehensive workup. Metabolic disorders, infectious etiology,

Child Health, Red Cross War Memorial Children's Hospital: Uni-

immunodeficiencies, and CNS disorder were ruled out. Nutrition

versity of Cape Town ‐ Cape Town, South Africa

remained inadequate despite G tube placement. A broad genetic

4. Division of Diagnostic Radiology, Red Cross War Memorial Chil-

panel for surfactant disorders resulted negative.

dren's Hospital: University of Cape Town ‐ Cape Town, South Africa

HRCT was repeated in our center and confirmed the diagnosis of

5. Division of Anatomical Pathology, Red Cross War Memorial Children's

Case Report: A Jamaican male was born at 34 weeks GA, with a
protracted hospital course of non‐resolving lung disease, respiratory

chILD. Bronchoalveolar lavage was non‐contributory, and hence lung

Hospital: University of Cape Town ‐ Cape Town, South Africa

biopsy was performed, notably without previous administration of

6. Hematology‐Oncology Service, Department of Pediatrics and

systemic steroids. Biopsy posed a diagnostic conundrum with fea-

Child Health, Red Cross War Memorial Children's Hospital: Uni-

tures commonly seen in patients with surfactant dysfunction dis-

versity of Cape Town ‐ Cape Town, South Africa

orders, including marked increase in the thickness of the
interalveolar septum containing epithelioid cells rather than myofi-

Introduction: Mucoepidermoid carcinomas are malignant salivary

broblasts. However, PAS and PAS‐D showed scattered macrophages

gland tumors. The most common site for salivary gland tumors is the

with intracytoplasmic glycogen, suggestive of PIG.

parotid gland, with less‐common sites including the sublingual and

With a working diagnosis of PIG, prednisone at 2mg/kg/day was in-

submandibular glands, mouth and digestive tract. Primary pulmonary

itiated with decrease of oxygen to 1LPM, consistent improvement in

mucoepidermoid carcinoma (PMEC) is a rare malignant neoplasm

tachypnea and improved weight gain.

accounting for 0.1‐0.2% of all primary pulmonary carcinomas. Here

Discussion: With a genetic panel negative for most of the re-

we present a rare case of PMEC in Cape Town, South Africa, a high

cognized congenital surfactant defects, and with histological

tuberculosis (TB) endemic region.

features of PIG, we started steroid therapy despite the un-

Method: Case report. An 11‐year‐old male presented with a history of

certainty that there may be overlap features of surfactant pro-

progressively worsening hemoptysis for a 1‐year duration. He was pre-

tein anomaly, with initial good results. We raise the question

viously treated for pulmonary TB at the age of 8 years based on radi-

whether PIG, a rare entity, may be masked by histological fea-

ological features. All sputum cultures were Xpert MTB/RIF and TB

tures of other childhood interstitial lung diseases or coexist/

culture negative. On current presentation, he was well‐nourished and

overlap with surfactant deficiency disorders.

thriving with no other symptoms. Chest examination revealed a central

The rarity of cases of chILD thwarts development of solid therapeutic

trachea, dullness to percussion over the right upper zone anteriorly with

guidelines for PIG and other entities in this broad classification. However,

decreased air entry over the affected region. A chest radiograph de-

corticosteroid therapy appears to be more predictably effective in cases

monstrated a well‐circumscribed opacity within the right tracheobron-

of PIG; and our patient's favorable response may be viewed as suppor-

chial angle. Contrasted CT chest confirmed a large heterogeneously

tive of the diagnosis.

enhancing circumscribed mass (measuring 42mm TRV x 49mm AP x 38
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mm CC) in the right apical thorax, abutting the mediastinum, infiltrating
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was appreciated but with apparent chest lag on the left. The entire left

the proximal right main bronchus and displacing the adjacent pulmonary

lung field had decreased breath sounds, vocal and tactile fremiti.

arterial and venous branches. In addition, multiple dilated tortuous

Further evaluation showed opacification on the left upper lobe with areas

bronchial arterial vessels were noted coursing towards the lesion. Car-

of lucencies on plain chest radiography, and a subsequent chest CT

diac catheterization revealed an artery off the descending aorta sup-

(computed tomography) scan with contrast enhancement verified the

plying the mediastinal mass. This artery was percutaneously embolized

presence of a large, mixed‐attenuating, heterogeneously enhancing in-

resulting in an immediate and complete cessation of flow to the mass.

trapulmonary lesion on the left thorax containing multiple small calcifi-

Flexible bronchoscopy showed an infiltrative mass at the origin of the

cations, multiloculated cysts and air pockets occupying the left upper

right upper lobe bronchus which was biopsied. Histology confirmed the

lobe, with apparent mediastinal shift to the contralateral side. Incidence

diagnosis of mucoepidermoid carcinoma with the atypical fragments of

and imaging suggested a pre‐operative diagnosis of Congenital Cystic

tissues being positive for CK7 showing scattered positivity for p63. As

Adenomatoid Malformation (CCAM), and he subsequently underwent

the tumor location was in close proximity to the carina and bronchus

posterolateral thoracotomy with left upper lobectomy resecting a solid‐

intermedius, the entire right lung was potentially threatened. Pre‐

cystic mass measuring 18.0 x 12.0 x 7.0 cm. The patient tolerated the

operative delineation of the tumor extent allowed for a right upper

procedure well without any complications and was extubated post‐

sleeve lobectomy sparing the majority of the right lung. The tumor was

operatively. Post‐procedure plain chest radiograph showed resolution of

completely excised and lymph node biopsy was negative for metastatic

the previously mentioned opacification, with blunting of the left costo-

carcinoma. Once he recovered from surgery, the patient received

phrenic angle and a chest tube visualized on the ipsilateral side. The chest

radiotherapy. He made a full recovery without any complications.

tube was eventually removed after 48 hours and the patient was sent

Conclusion: PMEC is a rare condition in childhood and presentation may

home improved.

mimic PTB as in this case. Early diagnosis, pre‐operative delineation of

Patients with CCAM upon birth may be asymptomatic and like pul-

tumor extent and complete excision with or without adjuvant radio-

monary hamartoma, may go unnoticed until symptomatic, or after

therapy is required for long term remission. Lack of satisfactory clinical or

radiographic screening. After plain chest radiograph and chest CT scan

radiological response to empiric PTB treatment, especially in high TB

findings suggested the likelihood of CCAM in this patient, and since

endemic regions, requires further investigation to exclude rare patholo-

pulmonary neoplasms are a rare occurrence in children, the primary

gies such as primary lung tumors.

working impression was a congenital lesion. However, histopathologi-
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cally, lobules of disorganized but benign clusters of chondrocytes focally
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associated with mature fat were identified compatible with pulmonary
hamartoma. Outcome for this patient was successful and lung function
test on follow‐up was normal (FVC 93%, FEV1 85%, FEV1/FVC 86%).

N – 159 Pulmonary Hamartoma in a
Pediatric Mal e Presenting a s a Large S ol id ‐
C y st i c M a s s

Pulmonary hamartomas have no associated risk factors, and there are no
definite screening guidelines mostly due to its sporadic nature. While
pulmonary neoplasms such as pulmonary hamartoma still remain to be
rare in children, physicians are advised on its possibility in patients with a

Espino V.1, Bautista K.1, Querol R.2

similar presentation. Risk of malignant association and transformation,

1. Pediatric Pulmonology, Philippine General Hospital ‐ Manila,

though small, should also be considered. Physicians and parents are en-

Philippines

couraged to monitor for development of subsequent recurrence or

2. Thoracocardiovascular Surgery, Philippine General Hospital ‐

malignancy.

Manila, Philippines
Pulmonary hamartomas are benign uncommon tumors seen in adults

N – 1 7 1 S a r c o i d o s i s in a Y o un g C h i l d

usually presenting in the 5th and 6th decades of life, at an incidence
of 0.025% to 0.032%. They are typically a solid mass of less than 10

Carra S.1, Renoux MC.2, Carbasse A.3

cm, with occurrence in children being extremely rare. On literature

1. Allergology resident, University Hospital of Montpellier ‐ Mon-

review, incidence in children is unknown, and the youngest patient

tpellier, France

recorded is a 10‐year‐old with a hamartoma size of 11.3 cm in largest

2. Pneumology, Department of Pediatrics, University Hospital of

diameter.

Montpellier ‐ Montpellier, France

We present a case of pulmonary hamartoma in an 8‐year‐old with non‐

3. Immunology, Department of Pediatrics, University Hospital of

resolving cough for 4 weeks, associated with high grade fever, with no

Montpellier ‐ Montpellier, France

history of recurrent infection nor any other accompanying signs and
symptoms such as failure to thrive or easy fatigability. Pulmonary tu-

Sarcoidosis is a multisystemic granulomatous disease. Pediatric forms are

berculosis was ruled out and he was treated for pneumonia with multiple

very rare. Only two large case series of sarcoidosis in children (with only

antibiotics. On admission, he was awake, not in distress, non‐oxygen

6% of cases in children younger than 5 years old) have been published.

requiring, with no evidence of wasting or stunting. No chest deformity

[1‐2]

S172

|

OTHER AND ORIGINAL

We report the case of a 5‐year‐old boy admitted to emergency for hy-

Introduction: The brachial plexus is a network of peripheral nerves

perthermia lasting for 3 days, weight loss and gingivorrhagia; no cough or

providing innervation to the upper extremity. It also provides innervation

dyspnea was objectified. Initial clinical examination showed: hy-

of the diaphragm through the phrenic nerve that is important for re-

perthermia (39.3°C), normal blood oxygen saturation (98%), pallor,

spiratory movements. Obstetrical brachial plexus injury is a lesion that

splenomegaly, and pulmonary auscultation was normal. Laboratory tests

occurs during vaginal delivery, often associated with shoulder dystocia.

revealed bicytopenia (decreased hemoglobin at 8.6 g/dl (standards 11‐14

Clinical presentation manifests immediately after birth as ipsilateral

g/dl), platelets at 141 G/L (190‐560 G/L) and a mild inflammatory syn-

flaccid paralysis of the upper limb. In severe cases with diaphragmatic

drome with a CRP at 53 mg/L (<5 mg/L).

paralysis due to lesion of the phrenic nerve, respiratory distress occurs.

A chest X‐ray highlighted mediastinal lymphadenopathies, abdominal

Management of these infants is complex and requires a multidisciplinary

ultrasound showed abdominal lymphadenopathies. Lung function

team. In addition to occupational therapy and physical therapy, suppor-

was not performed due to young age.

tive treatment may include nasogastric feeding and mechanical ventila-

Investigations were completed by a thoracic computed tomography scan

tion. Indications for diaphragmatic surgical treatment include continuous

which revealed multiple cervical, mediastinal, hilar and retroperitoneal

need for ventilatory support and failure to thrive.

adenomegalies, and a ground‐glass aspect of both lung parenchyma.

Case report: Female infant born at 39 weeks and 5 days (3600g

The infectious investigations were negative, and a myelogram showed no

birthweight) via vacuum‐assisted vaginal delivery complicated by

pathological marrow infiltration. The level of angiotensin‐converting en-

shoulder dystocia. Her Apgar score was 6 and 9 at first and five

zyme (ECA) was high at 226 UI/L (27‐113 UI/L).

minutes respectively. She required positive pressure ventilation and

Pathological examination of the cervical adenopathy, salivary gland

oxygen during neonatal resuscitation. She was noted to have flaccid

biopsies and a bronchial biopsy showed foci of granulomatous adenitis

paralysis of the right upper limb, thoracic asymmetry, palpebral

without necrosis.

ptosis and pupilar asymmetry (Horner syndrome). She was admitted

Bronchoalveolar lavage (BAL) revealed an alveolar lymphocytosis (55% of

in the neonatal intensive care unit (NICU) due to persistent re-

lymphocytes), the CD4/CD8 ratio was high at 8.3 (0.9‐2.5) and was ne-

spiratory distress. Right diaphragmatic elevation was observed in

gative for virus, mycology, mycobacteria and bacteriology.

thoracic X‐ray. Cervical and cerebral magnetic resonance showed

The association of these anatomopathological abnormalities, the in-

brachial plexus’ root avulsion at C7 to T1 levels. At 16 days of life she

version of the BAL CD4/CD8 ratio and elevated ECA were con-

was transferred to the NICU of a tertiary hospital for multi-

sistent with sarcoidosis.

disciplinary approach and ventilatory support optimization. Naso-

After exclusion of tuberculosis (negative intradermal tuberculin test, no

gastric feeding and non‐invasive ventilation (NIV) through nasal

Mycobacterium tuberculosis was found on the BAL or bronchial biopsies)

interface with FiO2 0.28 were initiated. Progressive clinical im-

and lymphoma, a decision of oral corticosteroids introduction at high

provement was noted with respiratory distress resolution at the

doses was taken for 2 months.

26th day of life, along with oxygen reduction to FiO2 0.24. Total

Clinical, biological and imaging plans showed favorable outcomes

facial mask was needed for 2 months to optimize NIV adaptation and

immediately after these therapeutic measures.

ventilatory support. Hospital discharge occurred at the age of 3

[1] Pattishall EN, Kendig EL. Sarcoidosis in children. Pediatr Pulmo-

months. Currently she is 4 months of age and is under NIV mainly

nol. 1996;22(3):195‐203.

during sleep, without oxygen supply. She maintains flaccid paralysis

[2] Milman N, Hoffmann AL. Childhood sarcoidosis: long‐term follow‐

of the upper limb (waiting surgical intervention) and feeding diffi-

up. Eur Respir J. 2008;31(3):592‐8.

culties requiring occupational and physical therapies.
Discussion: Diaphragmatic paralysis due to brachial plexus palsy is rare
although possible. When present, newborns frequently require ventila-
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tory support with mechanical ventilation. With this case, we intend to
alert non‐invasive ventilation benefits, which allow a less invasive approach with marked clinical improvement. Brachial plexus reconstruction
is needed to avoid upper limb‐associated limitations and to improve
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diaphragmatic function. It is rarely performed before the age of three
months and it is almost always performed before nine months of age.
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TARP syndrome is a rare X‐linked condition affecting males that

3. First reported adult patient with TARP syndrome: A case report:

causes several birth defects. TARP stands for Talipes equino-

Allan T. Højland: Am Med Genet:2915‐2918

varus, Atrial septal defect, Robin sequence, and Persistent left

4. Expansion of the TARP Syndrome Phenotype Associated with De

superior vena cava (1,2). The reported long term survival rate has

Novo Mutations and Mosaicism. Jennifer J. Johnston et al: Am J Med

been variable with the oldest case reported to be 28 years old (3)

Genet A. January 2014

and the majority of cases resulted in early death within the first
year of life mainly due to respiratory failure. In the previous
reports, the cases of TARP syndrome show significant phenotypic
features with majority of cases reported to have severe learning

N – 190 Lung Agenesis and Hypoplasia –Spectrum of
Clinical Outcome ‐ Case Series

difficulties.
Here we report a case of TARP syndrome confirmed by genetic testing

Doctor T ., Turcu S.

and exome sequencing which is hemizygous c.2193_2199delp of RBM10

Pediatric Respiratory, Evelina London Children's Hospital ‐ London,

and the clinical impact after initiating non‐invasive ventilation (NIV).

United Kingdom

He was born preterm at 33 weeks by elective C‐ section due to
placental failure and SGA to a primigravida mother with non‐

Congenital lung agenesis is an extremely rare condition with an estimated

consanguineous marriage. He had antenatal diagnosis of bilateral

prevalence of 34 in 1,000,000 live births (2) with right lung agenesis

ventriculomegaly & Chromosomal 18 duplication identified via

having poor prognosis compared to left and high mortality rate by the

amniocentesis. On clinical examination, he had dysmorphic fea-

age of 5 (2). Almost 50% of these patients can have associated congenital

tures, bilateral sensory neural deafness, core hypotonia, nys-

malformations most notably of the skeletal, cardiovascular, urogenital,

tagmus with roving eye movements and was found to have optic

and gastrointestinal systems (2,3). These associated anomalies along with

nerve hypoplasia but no clinical features classical of TARP. He

mechanical effects on the tracheobronchial tree and esophagus from

was referred to our respiratory team at 6 months of age in view

mediastinal shift can result in major morbidity to this group of pa-

of increasing oxygen requirement with frequent significant de-

tients. (3)

saturations. On further work‐up, he was found to have a mix of

In postpneumonectomy syndrome (PPS) in adults, there is ex-

obstructive and central apnea associated with hypoventilation.

tensive mediastinal shift towards the empty hemithorax resulting

His cardiology assessment showed an atrial septal defect. He also

in symptomatic central airway obstruction and lung prosthesis is

has significant developmental delay and genetic work‐up con-

commonly used (1). The use of expandable silicon lung prosthesis

firmed TARP syndrome.

in pediatric patients with single lung is a novel therapy with

We initiated him on NIV with pressure control‐spontaneous

fewer reported cases of success.

intermittent mandatory ventilation (PC‐SIMV). His blood gas

We describe 3 cases with different complex conditions but each

improved and the sleep study subsequently showed no evidence

having one lung hypoplasia with lung prosthesis at early age.

of hypoventilation. Parents acknowledge the massive improve-

Case 1 is a male child born at 35 weeks who is currently 3 yrs 9

ment after starting ventilation with regard to his overall devel-

months with antenatal diagnosis of Scimitar syndrome with right

opment. He was noted to be more engaging and had a positive

lung hypoplasia, partial anomalous pulmonary venous drainage of

trajectory of gross motor development. At 1 year old, he is able

right pulmonary veins to right atrium/IVC junction with ASD,

to sit with support with a good head control. He is currently

dextrocardia and bilateral SVCs. He underwent right pneumo-

babbling and is able to mimic some purposeful movements.

nectomy and lung prosthesis at 6 months due to significant left

There have been no previous reports on the impact of early in-

main bronchus compression and distortion due to mediastinal

itiation of NIV and other adjunct medical support in patients with

shift and aortopexy to relieve LMB compression. He had sig-

TARP syndrome from our literature review. However, there is a

nificant pulmonary hypertension and due to chronic hypoventi-

case report on a patient who is tracheostomy ventilated at 3

lation he was started on nocturnal CPAP at 2.5 years age. Case 2

months age which showed clinical stability up till 18 months of

is currently an 8‐month‐old boy still in‐patient with antenatal

age at the time of publication (4). TARP has been previously

diagnosis of Scimitar syndrome with right lung hypoplasia, dex-

described as a lethal genetic syndrome; however, with more

trocardia, small RPA, anomalous right pulmonary venous drai-

detailed genetic sequencing, different genetic variance shows

nage to right atrium. He had trachea‐esophageal fistula and was

variable prognosis.

operated at day 2 of life. He has tracheal compression and distal

1. Long‐term survival in TARP syndrome and confirmation of RBM10

tracheoesophageal pit. He underwent tracheopexy, pericardio-

as the disease‐causing gene. Gripp KW: Am J Med Genet A. Octo-

pexy and right lung prosthesis but has persistent ventilatory

ber 2011

requirement due to significant airway anomaly. He underwent

2. TARP syndrome: Long‐term survival, anatomic patterns of con-

tracheostomy to facilitate long term ventilation. Case 3 is 4.7‐yr‐

genital heart defects, differential diagnosis and pathogenetic con-

old boy, born at 29 weeks, with antenatal diagnosis of right lung

siderations Marcello Nicetaa: European Journal of Medical Genetics

hypoplasia and right renal agenesis. He had small rudimentary

62 (2019)

right lower lobe and right main bronchus, tracheal stenosis with
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complete tracheal rings with aortic arch compression. At 8

OTHER AND ORIGINAL

pain especially if its predominant portion is lymphatic tissue with

months, he underwent slide tracheoplasty with resection of right

only minimal contrast enhancement.

lung and insertion of right sided prosthesis but it failed after 2

Introduction: Mediastinal VLM is rare. It contains both venous and

trials of inflation. He is supported with non‐invasive bilevel

lymphatic components and considered to be vascular dysplasia. Micro-

ventilation nocturnally and is doing well with regular evaluation

scopic examination has revealed dilated spaces surrounded by en-

of his airway by bronchoscopy

dothelium. The pathogenesis has remained unknown, although there

Cases reported hereby show that lung hypoplasia alone is not the only

have been a few reports that support abnormality of vasculogenesis.

determining factor, but associated anomalies will determine the prog-

Clinical presentations vary depending on the proportion of venous and

nosis as well as level of respiratory support needed. Novel interventions

lymphatic components, size, location and expansion of the mass. This

like lung prosthesis and support by long term ventilation can increase

case report describes a case of VLM with predominant lymphatic com-

survival of children with single lung.

ponents which was difficult to diagnose.

1. The postpneumonectomy syndrome: clinical presentation and

Case report: An 11‐year‐old boy presented with chest pain after water

treatment‐ Soll C et al. European Journal of Cardio‐Thoracic Surgery

jump. Physical exam showed decreased breath sounds at left upper lung.

2009, 35(2):319‐324.

Chest X‐ray accidentally found an abnormal opacity without air

2. A Gabarre et al. “Isolated unilateral pulmonary agenesis: early

bronchogram at left upper lung field silhouette to descending aorta and

prenatal “diagnosis and long‐term follow‐up” Journal of Ultrasound

left cardiac border with obtuse angle. Hilar overlay sign and cervi-

in Medicine, vol. 24, no. 6

cothoracic sign were both positive.

3. Unilateral pulmonary agenesis: a report of four cases: S kayemba

Discussion: VLMs were previously called lymphangiohemangiomas which

et al. Pediatr Pulmonol 2014

could be classified into lymphatic and venous malformations which are
slow flow vascular malformations. Patients may be asymptomatic or diagnosed with cough, chest pain, dyspnea, hemoptysis or venous var-
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V e n o l y m p h a t i c M a l f or m a t i o n i n C h i l d r e n

icosities. MDCT angiography and MRI were also useful because they
could effectively detect slow flow components and small vessels such as
venous connections to the superior vena cava. The imaging of lymphatic

Tovichien P.1, Kaeotawee P.1, Udomittipong K.1, Pacharn P.2, Ruangchira‐Urai R.3

components in T1‐ and T2‐weighted MRI shows low and markedly high‐
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respectively. The definite diagnosis was made by pathology but incisional
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biopsy can confer a risk of bleeding. Immunohistochemical staining is

2. Radiology, Faculty of Medicine Siriraj Hospital Mahidol University ‐

positive for CD34 in the vascular portion and podoplanin in the lymphatic
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portion. Treatment options are surgery and sclerotherapy. Surgery is

3. Pathology, Faculty of Medicine Siriraj Hospital Mahidol University ‐

most successful in isolated, symptomatic VLM or following sclerotherapy;

Bangkok, Thailand

intensity and venous components show intermediate and high‐intensity,

however, it is usually difficult to completely remove the masses then
recurrence is more common in the diffuse form or incomplete excision.

Objective: To highlight the possibility of misdiagnosing mediastinal

Fortunately, our patient underwent surgical excision and postoperative

venolymphatic malformation (VLM) in children presenting with chest

chest X‐ray shows complete resolution but has to be followed.

Provisional diagnosis was superior mediastinal mass. Chest CT revealed a large heterogeneous mass containing some fat density, enhancing
solid portion, large non‐enhancing cystic portion and minimal calcification at the left‐sided anterior mediastinum abutting the left‐sided thymus
extended to the posterior mediastinum, measuring about 6.7×9.6×7.8 cm.
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His chest pain was resolved after taking analgesic medication. The provisional diagnosis was mediastinal mass. Because of the large size, the
patient underwent video‐assisted left thoracotomy with tumor removal. Operative findings were a multi‐cystic lesion with intralesional
hemorrhage. Largest cyst was 10x10 cm. Gross and microscopic findings are shown.

Serial sectioning showed that the solid part was finely lobulated fatty tissue interspersed with intercommunicating slit‐like
spaces and channels, varying from 0.2 to 1 cm in its greatest dimension. The interconnecting spaces contained dark brown watery fluid.
The cystic part was collapsed, uniloculated cystic tissue, measuring 4.3x3.5x3.5 cm. A definitive diagnosis was mediastinal venolymphatic
malformations (VLM). The patient had an uneventful clinical course and was discharged without complication.

N – 1 9 5 A n U n e x p e c t e d C a us e o f A i r w a y
O b s tr u c t i o n : A Ca s e Re p o r t o f a P a t i e n t
w i th B r o n c h o l i t hi a s i s

there is a caveat to this consideration – we have a patient who has
cerebral palsy and has already undergone tracheostomy and gastrostomy
tube insertion due to laryngeal and esophageal stricture secondary to
caustic ingestion. Given the situation, how did a foreign body end up in

Canonizado EG ., Ng Tsai EJ.

our patient's airway? To answer this question, we performed a CT scan

Section of Pulmonology, Philippine Children's Medical Center ‐

which showed a radiopaque density in the right main pulmonary

Quezon City, Philippines.

bronchus (Figure 2). The patient underwent flexible bronchoscopy, right
posterolateral thoracotomy, right mainstem bronchotomy, and extraction

This case reports the finding of a stone on the right main bronchus of a 4‐

of foreign body under general anesthesia. Bronchoscopy showed a for-

year‐old female cerebral palsy patient on tracheostomy. The patient

eign body embedded in the right main bronchus (Figure 3). Intraoperative

presented with a 1‐week history of cough and colds with difficulty in

findings revealed a hard, brittle, round, light yellow material with a hollow

breathing and signs of respiratory distress. Initial chest X‐ray showed an

center lodged in the right mainstem bronchus (Figures 4 and 5). Speci-

ovoid density seen overlying the right mainstem bronchus measuring

men was sent for analysis which revealed that the so‐called foreign body

1.47 x 1.27cm (Figure 1), leading to consider a foreign body. However,

was in fact a stone or a calculus. Analysis showed a fragmented, light
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yellow, hard, smooth aggregate of 1cm. Individual components were as
follows: carbonate positive, calcium 10%, oxalate 10%, phosphate 15%,
magnesium 2%, uric acid 10%. Calculated composition was Calcium oxalate 17%, magnesium ammonium phosphate 18%, ammonium urate
11%, calcium phosphate 14%. Hence the diagnosis of broncholithiasis.
The term “broncholithiasis” is defined as the presence of calcified or
ossified materials within the tracheobronchial tree. The incidence and
prevalence of broncholithiasis are unknown because it is a rare disease
and only a few cases have been reported in children. Pathophysiology of
this disease is still unclear, however necrotizing granulomatous mediastinal lymphadenitis due to TB and histoplasmosis are said to be the
most common causes. In this patient, TB work‐up was negative. Looking
closely at the extracted foreign body and its perfectly hollow shape and
comparing it side by side with a tracheostomy tube, one of our theories is
that this formation probably started around the tracheostomy tube
which has not been replaced for 2 years, accumulating stagnant secretions. Eventually this calculus formation dislodged from the tube and
ended up in the patient's right mainstem bronchus thereby causing the
obstruction. More studies are still needed to have a clearer insight regarding the pathogenesis of this disease particularly in patients on prolonged tracheostomy tube.
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N – 199 A Case Report of Tracheal Bronchus
Associated with Koch's Disease in a 7‐Month‐Old
Female with Down Syndrome
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Introduction: Inflammatory pseudotumors of the respiratory tract

City, Philippines

are rare in children, among them the inflammatory myofibroblastic
tumors (IMT) [1,2]. Their clinical presentation is variable, however

Background: Patients with tracheal bronchus have protean symptoms

the infrequency with which they are encountered and the unusual

ranging from no symptoms at all to those with recurrent pneumonia and

mediastinal location makes this case a diagnostic challenge.

bronchiectasis. This condition may be associated with other congenital

Case Presentation: A 12‐year‐old boy, with a family history of asthma,

anomalies including Trisomy 21, where cardiac anomalies are more

presented with noisy breathing, wheezing and progressive dyspnea over

common.

a 10‐month period. He had several GP consultation and emergency visits

Objectives: The aim of this study is to gain more knowledge in the

during this time; always treated as an “asthma exacerbation”. There was

pathophysiology and management of tracheal bronchus as it impacts

no history of atopy, allergic rhinitis or asthma in the past. He was com-

other pulmonary conditions like tuberculosis in order to provide in-

menced on ICS, LRTA and LABA with no clinical response; therefore, he

dividualized intervention for patients presenting with varying associated

was referred to the pediatric pulmonologist. On evaluation, he was noted

conditions. Although rare, recognition of tracheal bronchus is of clinical

tachypneic, with mild stridor during exertion, but no wheeze. A tracheal

importance as it can cause recurrent infections due to retained secre-

deviation in his previous two chest X‐rays was noted, therefore further

tions and may exacerbate clinical manifestations of other pulmonary

studies were performed. Bronchoscopy revealed a severe extrinsic tra-

diseases such as tuberculosis.

cheal compression (video is available).

Case: This is a case of a 7‐month‐old female with Down Syndrome,

He was immediately admitted to the hospital and approached by a

who presented with recurrent pneumonia, which was initially at-

multidisciplinary team including pulmonology, oncology, thoracic surgery

tributed mainly to Koch's disease. A positive Mantoux test and gene

and otorhinolaryngology. A thoracic CT revealed a mediastinal

expert affirmed the diagnosis. The presence of right upper lobe at-

16x22x30mm posterolateral mass between C7 and T2, that obstructed

electasis, an unusual location for tuberculosis in children, led to a CT

90% of the tracheal lumen. He had no systemic symptoms or laboratory

scan of the chest. This showed an aberrant or displaced right pre-

findings suggesting malignancy. The patient was taken into surgery twice

parietal bronchus arising from the junction between the trachea and

where a tracheotomy was performed in order to protect the airway and

carina. In addition, there were also enlarged supraclavicular, axillary

then a partial resection of the tumor was made. He returned a month

and hilar lymph nodes noted, further proof of an ongoing Koch's

later with a new CT that showed no tumor recurrence and had a suc-

disease.

cessful decannulation.

Summary: The case highlights the presence of a rare respiratory

The biopsy of the tumor reported an inflammatory myofibro-

anomaly having signs and symptoms that are similar to that of a more

blastic tumor (IMT) comprised of myofibroblastic enlarged cells

common disease such as tuberculosis. A high index of suspicion in a

surrounded by mature lymphocytes and plasmatic cells. It had a

patient with long‐standing recurrent respiratory infection with no

negative ALK with positive IgG and IgG4 markers. He remains

evidence of improvement despite adequate management should

well, although with significant exercise limitation.

make one consider another underlying pathology. Recognition of a

Conclusions: IMT is a rare tumor in children that was described first in

congenital anomaly of the airway is of clinical importance for proper

the lungs, but later was found in other sites [2]. The clinical presentation

management and to avoid delayed intervention and worse, a fatal

of these tumors depends on the site of origin of the mass. When airway

outcome.

compression is present, non‐specific symptoms may be challenging to
clinicians as it can suggest other common respiratory conditions such as
asthma [2,3]. Thorough investigation and access to a multidisciplinary

N – 211 Mediastinal Inflammatory Myofibroblastic
Tumor Compressing the Airway: An Unusual Cause of
Dyspnea in a 12‐Year‐Old

team are essential in managing this patient. This case illustrates the
importance of making a complete differential diagnosis, especially in
patients who are not responding to prescribed treatment or who have an
atypical presentation.

Tautiva‐Rojas MC.1, Soto‐Martinez ME.2, Aglietti‐Calvo F.1,
Loria‐Chavarria G.2, Vilchez‐Madrigal L.3, Cordero‐
Saborio E.3, Obando‐Jimenez D.3, Monge‐Jimenez T.4

Inflammatory Myofibroblastic Tumors. Radiologic Clinics of North

References:
Surabhi VR, Chua S, Patel RP, Takahashi N, Lalwani N, Prasad SR.

1. Pediatrics, Hospital Nacional de Niños “Dr. Carlos Sáenz Herrera” ‐

America. 2016;54(3):553–63.

San Jose, Costa Rica

Patnana M, Sevrukov AB, Elsayes KM, Viswanathan C, Lubner M,

2. Pulmonology, Hospital Nacional de Niños “Dr. Carlos Sáenz Her-

Menias CO. Inflammatory Pseudotumor: The Great Mimicker.

rera” ‐ San Jose, Costa Rica

American Journal of Roentgenology. 2012;198(3).

S178

|

OTHER AND ORIGINAL

Zhang N, Zeng Q, Chen C, Yu J, Yan D, Xu C, et al. Clinical char-

Here we report a 14 month‐old boy who had his left lung totally

acteristics and prognosis of pulmonary inflammatory myofibroblastic

collapse during his first life‐threatening pneumonia. No foreign

tumor: An over 10‐year retrospective analysis. Pediatric Investiga-

body or mucous plug was identified. Despite every effort to re-

tion. 2020;4(3):192–7.

verse his atelectasis including selective positive pressure manual
ventilation under an extracorporeal membrane oxygenation, his
unilateral lung collapse did not re‐expand. Since his caregivers

N – 2 1 4 U n i l a te r a l M a ss i v e L u n g C o l l a p s e
t h a t P a r t l y R e s o l v ed a f t e r 3 Y ea r s '
C o n se r v a t i v e M a n a g e m e n t : A C a s e R e p o r t

refused to have him undergo a pneumonectomy, non‐surgical
conservative management with pulmonary rehabilitation was
constantly applied to him. There has been no episode of expectorating large amount of mucous. After 3 years from the in-

Suh D., Park J., Choi Y., Park J.

itial post‐infectious collapse, radiographic improvement began to

Pediatrics, Seoul National University College of Medicine ‐ Seoul,

show on his left lung. Much of his left lung re‐expanded but there

South Korea

remained an extensive bronchiectasis as a sequelae of long‐term

Unexplainable post‐infectious lung collapse can be re‐expanded, al-

This case provides a good example showing the efficacy of a con-

beit not fully reversible, after several years of supportive manage-

servative management with pulmonary rehabilitation on a sudden

ment with pulmonary rehabilitation.

unexplained extensive airway obstruction after an infectious event in

lung collapse.

the first few years of life.
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Subglottic C yst
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Introduction:

Subglottic

cyst

is

a

rare,

potentially

life‐

threatening but curable cause of airway obstruction in infants.
Subglottic cysts are associated with prematurity and early‐life
intubation. Here, we report a case of subglottic cysts presenting
with acute aggravation of stridor.
Case Report: A 3‐month‐old (corrected age 2 weeks) male infant
presented at our emergency department with acutely aggravated
stridor and respiratory distress. The baby, prematurely born at
gestational age 27 weeks at a different hospital, was intubated at
birth for 10 days due to respiratory distress syndrome, and re‐
intubated at 27 days after birth for 6 days due to sepsis. At 80
days of age, stridor was heard after sedation for brain imaging
and again at 84 days of age after sedation for retinal exam.
Laryngomalacia was suspected at the time, but a laryngoscopic
exam was not done.
Two weeks after discharge (corrected age 2 weeks), the child
developed stridor and increasing respiratory distress and
presented at our emergency department. Stridor did not
change with different body positioning and showed no improvement

after

epinephrine

nebulizer

and

intramuscular

dexamethasone. Laryngoscopic exam revealed multiple subglottic cysts almost entirely obstructing the airway. Marsupialization

and

balloon

dilatation

was

done

and

mytomycin
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C was applied. The baby was kept intubated under sedation

failure, persistent pulmonary hypertension, central nervous sys-

for 5 days due to stridor, and topical epinephrine was

tem (CNS) irritation or disease as subarachnoid hemorrhage,

applied again via direct laryngoscope under general anesthesia.

hypoxic‐ischemic encephalopathy; inborn errors of metabolism

After successful extubation, he was discharged with oral

and some congenital malformations such as congenital dia-

prednisolone.

phragmatic hernia or congenital airway pulmonary disease.

Conclusion: An infant with stridor, especially with a history of pre-

We present a 3‐year‐old boy who has had tachypnea since birth

maturity and intubation, should be suspected for subglottic cysts. In-

and in the beginning was attributed to TTN. At 6 months of age,

creased awareness of this fatal but curable condition is needed for

during an episode with rotavirus gastroenteritis, an anemic syn-

pediatricians.

drome (Hbg 80 g /l) was found. Autoimmune diseases and cystic
fibrosis have been discussed and rejected in the differential diagnostic plan. Due to frequent skin infections, the immune status
was examined and elevated IgG and IgA levels were found with a
reduced absolute CD4 + T‐lymphocyte count. HIV infection in the
patient and the parents was excluded. Because of the delay in
physical development and unstable stools, antibodies for celiac
disease were additionally tested and despite the unconvincing
data, the child was placed on a gluten‐free and dairy‐free diet.
Heiner Syndrome and Bloom Syndrome were excluded. Then we
performed a genetic NGS analysis for primary immunodeficiency
and it revealed a pathogenic mutation in the STING1 gene
(TMEM173, c.461 A> G (p.Asn154Ser), heterozygote), which
contributed to a definitive diagnosis of STING‐associated early‐
onset vasopathy (SAVI). The therapy with baricitinib was initiated
3 months ago.
SAVI is an auto‐inflammatory syndrome classified as a type 1
interferonopathy, part of the spectrum of primary immune deficiencies. The syndrome is characterized by inflammatory features, primarily affecting the skin, blood vessels, and lungs.
Excessive inflammation damages the body's own cells and tis-

N – 22 1 A Rar e P r i m ar y I m m u n o de fi ci e n cy
a s a C a u s e f or Ta c h y p n e a S i n c e Bi r t h

sues. These children may develop widespread lung damage (interstitial lung disease) that can lead to pulmonary fibrosis and
difficulty breathing.

Petrova G.1, Ganeva M.2, Boyadziev V.3, Ivanov N.4,
Papochieva V.1, Kostova P.1, Mihailova S.4, Lesichkova S.4, Stefanov S.2, Perenovska P.1, Naumova E.4
1. Pediatric Clinic, University Hospital “Alexandrovska”, Medical

N – 222 Pediatric Pneumonia and Discordance
of Imaging Diagnosis – Clinical Case

University of Sofia ‐ Sofia, Bulgaria
Hospital "Prof. I. Mitev", Medical University of Sofia ‐ Sofia,

Fedeva S.1, Miteva D.2, Tzvetkov G.1, Perenovska P.2,
Petrova G.2

Bulgaria

1. Medical Center Silvi Med, Pediatric Department, Medical Uni-

3. Pediatric clinic, University Hospital "Sveta Marina", Meidcal Uni-

versity of Sofia ‐ Vratsa, Bulgaria

versity Varna ‐ Varna, Bulgaria

2. Pediatric Clinic, University Hospital “Alexandrovska”, Medical

4. Clinical Immunology Clinic and Stem Cell Bank, University

University of Sofia ‐ Sofia, Bulgaria

2. Pediatric Cardiology and Rheumatology Clinic, University

Hospital "Alexandrovska", Medical University of Sofia ‐ Sofia,
Bulgaria)

Recommendations from a pneumonia field trial working group
was published in 2019 and there is a suggestion to for ancillary

In the nursery, tachypnea in newborns often poses a significant

tests (such as chest imaging and pulse oximetry) to improve

diagnostic dilemma in the care of newborn babies with re-

pneumonia identification. Although in a historical perspective,

spiratory distress.

chest radiography was the standard test for diagnosing pneu-

In the differential diagnosis plan, we should consider for transient

monia, lately imaging has been limited based on concerns of ex-

tachypnea of the newborn (TTN), pneumonia, respiratory distress

posure to radiation and cost. In some cases, however, imaging

syndrome, aspiration syndromes (meconium, blood or amniotic

could be very important for proper evaluation. As an imaging

fluid), pneumothorax, left‐to‐right cardiac shunt defects with

diagnosis for pneumonia in Bulgaria, we have chest radiography

S180
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both groups of patients and a ZNF77 mutation resulting in a

computer tomography (CT).

premature stop codon in asthmatics.

We present a case of 5‐year‐old girl with complicated medical

We present a case of a 10‐year‐old boy with confirmed CF since infancy

history (prematurity, bronchopulmonary dysplasia, and four

(homozygous delF508) who had relatively normal lung function until his

previous pneumoniae, requiring hospital admission). The girl had

7th birthday when he was colonized for the first time with Pseudomonas

presented once again with fever and cough lasting more than 10

aeruginosa. Despite proper eradication protocol, the infection turned out

days. There were no changes on CR, but because of the elevated

to be chronic and a year later the child stated to show classical ex-

CRP and increased number of white blood cells, the child was

acerbations for asthma (wheezing and dyspnea, relieved after corticos-

given antibiotic at home. Due to lack of any improvement, the girl

teroid and bronchodilator). However his BDR was negative, while

was admitted in the hospital. A week later, the new CR was also

eosinophils in blood were elevated. From the sputum Aspergillus was

without significant changes but the LUS showed massive con-

isolated. We additionally found extremely high IgE and corticosteroid

solidation in the lower left lobe. This discordance on both ima-

with itraconazole therapy was conducted for more than 2 years without

ging diagnostic tools led us to perform CT, which confirmed the

huge success. Our last effort was omalizumab therapy with so far a

presence of consolidation. The therapy was modified and the

favorable effect ‐ no wheezing exacerbations since the therapy was

child was discharged healthy later on.

started.

LUS is still a relatively new tool for respiratory system evaluation

When we checked for Aspergillus prevalence in Bulgarian CF pa-

and not all hospitals have specialists that can use it properly in

tients, we could not find more than 5 patients which is low (less

such cases. CR can be misleading and even normal despite the

than 3%) compared to the overall data from ECFS patient registry

presence of extensive pathological changes. When two tests

results with about 4.75% (ranging from 0% to 11.11%, data for

show opposite results, an additional more sensitive test is needed

2018). In Bulgaria, not all microbiology laboratories report As-

as in our case which was CT. CT however has a much higher

pergillus findings unless the physician specifically asks for the

radiation dose and in small patients sometimes it requires gen-

latter and thus we can presume that maybe our prevalence

eral anesthesia which could be dangerous and not all parents

number is a bit underestimated.

consent to the test. There is an urgent need for education of all

We advocate for every CF patient with elevated eosinophils

pediatric pulmonologists to be able to properly use LUS (for it is

in blood to be tested for IgE and Aspergillus, especially in those

cheaper, less invasive and sometimes more informative than CR).

with asthma‐like exacerbations or classified as CF‐asthma
patients.

N – 224 Cystic Fibrosis with Asthma‐Like
Exacerbations… It Could Be a Fungus
Petrova G.1, Papochieva V.1, Kostova P.1, Stefanova‐
Todorova I.1, Miteva D.1, Perenovska P.1, Strateva T.2

N – 225 Treatment of Bronchiolitis
O b l i t e r a n s a f t e r Bo n e M a r r o w
T r a n s p l a n t a t i o n : C a s e R ep o r t a n d
Li t e r a t u r e R ev i e w

1. Pediatric Clinic, University Hospital "Alexandrovska" ‐ Sofia, Bulgaria
2. Department of Medical Microbiology, Faculty of Medicine, Medical

Neiva DM ., Fonseca AC., Carvalho MR., Campos PA.

University of Sofia ‐ Sofia, Bulgaria

Pediatric Pneumology, Federal University of Minas Gerais Clinics
Hospital ‐ EBSERH ‐ Belo Horizonte, Brazil

Cystic fibrosis (CF) is a disease with marked bronchial obstruction as
well as bronchial asthma (BA), and while both diseases have clear

Introduction: Considered an insidious entity, bronchiolitis ob-

definition and guidelines for establishing the diagnosis, for some

literans syndrome (BOS) post allogeneic hematopoietic cell

patients the term CF‐asthma was proposed.

transplantation (HCT), also called graft versus host disease of the

In our previous study of 185 patients with CF and 115 with BA, we

lungs (GVHD), is a serious condition with a reserved prognosis

have found 4 children from the BA group to actually be with CF and

caused by the immune system attack on the small airways. Sev-

another 10 children with confirmed CF to have borderline or positive

eral studies have shown a direct relationship between the decline

bronchodilator response (BDR) (according to ERS/ATS guidelines),

in lung function and the worsening of the patient's evolution and,

thus we can suspect about 7% of children with CF to additionally

therefore, treatment protocols have been developed to try to

have BA. The ones with elevated eosinophils in sputum and blood are

halt the evolution of this pathology.

more suspected to be asthmatic.

Case Report: An 11‐year‐old patient, diagnosed with sickle cell

Allergic bronchopulmonary aspergillosis (ABPA) is characterized

anemia in a neonatal screening test, was submitted to several

by a hypersensitivity response to the fungus Aspergillus. In people

hospitalizations due to pain crises, respiratory infections and

with predisposing lung diseases—such as BA or CF, there is an

strokes. Because of the complications and his clinical severity, he

increased risk of ABPA. Risk factors include atopy or im-

underwent allogeneic related bone marrow transplantation in

munogenic HLA‐restricted phenotypes, CFTR gene mutations in

November 2019. However, he presented graft versus host
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reactions in fasces, skin, liver, and lungs, evolving with persistent
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immunodeficiency, and telangiectasias. These features arise from a

cough, desaturation, progressive dyspnea even at rest, and loss of

mutation in the A‐T mutated (ATM) gene, leading to defective nu-

lung function despite the use of immunomodulators. After ruling

clear DNA repair and extreme sensitivity to ionizing radiation,

out the main differential diagnoses, the possibility of GVHD was

which increases risk for developing malignancies. Sensitivity to ra-

considered, and FAM therapy was chosen: fluticasone, azi-

diation and neurologic decline limit the usual means of evaluating

thromycin, and montelukast. After the beginning of treatment,

pulmonary function, including X‐ray or computed tomography (CT)

the child evolved with significant improvement, with no more

of the chest, and pulmonary function tests, respectively. Neurologic

coughing and return of daily activities such as bathing, playing

decline follows a predictable path, which plateaus between 10 to 12

and running, with no associated dyspnea, besides stabilization of

years of age rendering the pulmonary, immunologic, and malignant

pulmonary function.

features of AT the primary predictors of morbidity and mortality in

Discussion: Pulmonary complications are observed in up to one

the second decade of life.

third of patients undergoing hematopoietic stem cell transplan-

Case Presentation: We present a case of a 10‐year‐old boy with AT

tation and are associated with significant morbidity and morta-

and severe failure to thrive over a 3‐year period, accompanied by

lity.BOS after HCT is a rare, progressive, insidious, and often

an increase in frequency of lower respiratory tract infections re-

fatal pulmonary alloreaction characterized by the development

quiring several courses of oral antibiotics per year with inadequate

of fixed airflow obstruction following allogeneic hematopoietic

response. Having already been treated with monthly intravenous

stem cell transplantation. In this condition there is intraluminal

immunoglobulin (IVIG) replacement, prophylactic antibiotics, cough

accumulation of granulation tissue in the airways and/or peri-

assist and chest physiotherapy, our patient was admitted to hos-

bronchiolar fibrosis with narrowing of the lumen, causing a

pital for intravenous antibiotics and further evaluation to optimize

scarring and obstructive process. It is a condition that is com-

care. Given the desire to avoid ionizing radiation and the limited

monly related to GVHD. Initially, patients are asymptomatic until

utility of pulmonary function tests due to bulbar weakness, mag-

they present with significant airflow obstruction, leading to

netic resonance imaging (MRI), a non‐ionizing imaging modality, was

dyspnea on effort, poor exercise tolerance, productive cough,

selected to image the chest to determine the etiology and extent of

and crackling or wheezing on pulmonary auscultation. The diag-

his pulmonary disease and to help guide management. MRI revealed

nosis requires pulmonary function tests, high‐resolution chest

severe bronchiectasis and mucus plugging with large areas of at-

tomography in inspiratory and expiratory phases, and compre-

electasis, in addition to significant mediastinal and hilar adenopathy

hensive evaluation for infectious diseases through bronchoscopy

(Figures 1 and 2). These findings supported acute infection and

with bronchoalveolar lavage.The treatment of this condition re-

chronic lung disease related to immunodeficiency, recurrent pul-

mains a challenge. In addition to support and corticosteroids,

monary infection, and chronic aspiration. Oncology was consulted

studies have shown that the association of inhaled fluticasone,

given the prominent adenopathy and risk of hematologic malig-

oral azithromycin, and oral montelukast led to a significant re-

nancies in AT, however, the overall clinical picture was consistent

duction in corticosteroid use, stabilization of FEV1, improvement

with severe infection and malignancy was ruled out. The severity of

in social functioning, and emotional well‐being scores within 3

the findings on MRI supported the decision to insert a gastrostomy

months.

tube to optimize nutrition and minimize dysphagic complications.

Conclusion: Although rare, BOS after HCT should be a possibility for

Over a 6‐month period after gastrostomy tube insertion and nu-

patients who develop late respiratory symptoms after bone marrow

tritional rehabilitation, our patient has not required antibiotics for

transplantation. The use of FAM therapy may lead to slower disease

pulmonary infections or admission to hospital. He has gained over 3

progression, with functional and clinical improvement of the patient while

kg in weight, his pulmonary symptoms have greatly improved and,

reducing doses of systemic steroids.

most importantly, he has improved strength, endurance and quality
of life as observed by his family. A follow‐up MRI is planned imminently to assess for interval improvement in pulmonary findings

N – 2 3 5 T h e Ro l e o f C h e st M R I i n G u i d i n g
T r e a t m e n t D e c i s i o n s i n At a x i a
T e l a n g i e c t a si a : A C a s e R e p o r t

and adenopathy.
Conclusion: MRI can be a useful modality to detect acute
and chronic lung pathology in patients with radiation sensitivity and
can support important treatment decisions for patients with AT. A

Glazer S.1, Miao TL.2, Ross I.2, Price A.1

2015 consensus statement published by the European Respiratory

1. Department of Pediatrics, Children's Hospital, London Health

Society supports aggressive nutritional rehabilitation to reduce pul-

Sciences Centre ‐ London, Canada

monary morbidity and mortality in AT. We propose consideration of

2. Department of Medical Imaging, Victoria Hospital, London Health

MRI of the chest in peri‐pubertal children to delineate the extent of

Sciences Centre ‐ London, Canada

lung and airway involvement and aid in the decision to intervene
with gastrostomy tube for aggressive nutritional support, ultimately

Introduction: Ataxia telangiectasia (AT) is a rare autosomal re-

slowing the progression of chronic lung disease and improving

cessive condition characterized by progressive cerebellar ataxia,

quality of life.
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Figures :

2021.01.03. the 8 months old baby girl was admitted to the local
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pediatric practitioner due to dyspnea and difficulty of feeding. In
her previous history was congenital stridor from birth, otherwise
normal feeding, normal development. The pediatrician referred
her to Veszprem Hospital for further examinations for lower
respiratory infections. In there she received bronchodilator
therapy, then her blood oxygen saturation level (SpO2) elevated
up to 94%. Later on 2021.01.07 she was taken to intensive care
unit due to tachypnea and further decrease in oxygen saturation
levels. Based on chest ultrasound and x‐ray examinations she was
diagnosed with both side plural fluid collection, which was followed by lung dysatelectesia. Therefore, they inserted chest
tubes on both sides and they drained 200ml fluids from each side.
Suctioned plural fluid chemical and cytological analysis showed
evidence of viral pneumonia, but at the same time they could not
exclude existence of lymphoproliferative disease. In lab tests the
inflammatory parameters were not elevated, but levels of CA‐
125 and AFP were highly elevated. Microbiological analysis of
lower respiratory tract samples all were negative. During the
control ultrasound examination it was discovered that, on the
right side quantity of fluid increased but meanwhile baby was
doing well without any respiratory difficulties. Then they started
combination antibiotic treatment with Ceftriaxone and Clarithromycin. Further examinations with pelvic MRI was negative,
and chest CT scan(without contrast material) showed fluid in
both sides and some degree of atelectasia on the right side. On
2021.01.12 the patient was referred to Budapest II. Department
of pediatrics of Semmelweis University for detailed examinations. Where they drained pleural fluid again and sent the samples for flow cytometry examination and results showed some
malignancy, therefore they did full body MRI examination, that
showed presence of Kaposiform hemangioendothelioma int he
necks around the larynx and mediastinum. Biopsy of the mediastinal tumor confirmed existence of angiosarcoma grade II. At
the present time the baby is receiving chemotherapy by the CWS
2012 protocol (Vincristine, Cyclophosphamid, Adrioblastin). The
importance of this case is because of difficulties of the diagnosis
and the rarity of the both sides pleural effusion in childhood and

N ‐ 2 3 8 T w o ‐S i d e d Pl e u r a l E f f u si o n i n a n 8
M o n th s O l d Gi r l .

angiosarcoma among young children in an uncertain location.

Németh A., Hervay J., Csóka M., Jenőváry Z.,
Naghizadeh F.
Hungary

N – 2 4 4 B r o nc h i o l i t i s O b l i te r a n s O r g a n i z i ng
Pn e u m o n i a i n a Y o u n g C h i l d A ss o c i a t e d
w i t h R e sp i r a t o r y S y n cy t i a l Vi r u s: A C a se
Report

Pleural effusion may be a primary manifestation or a secondary

Washaya NN.1, Singh S.2, Pillay K.2, Zampoli M.1

complication of many disorders, in children is usually a mani-

1. Pediatrics and Child Health, Red Cross War Memorial

festation of an underlying disorder. Pleural effusion in childhood

Children's Hospital, University of Cape Town ‐ Cape Town, South

most commonly results from an infection, is an abnormal col-

Africa

lection of fluid in the pleural space, develops of excessive fil-

2. Division of Anatomical Pathology, Department of Pathology,

tration or not appropriate absorption of accumulated fluid. On

University of Cape Town ‐ Cape Town, South Africa

2nd Department of Pediatrics, Semmelweis University ‐ Budapest,
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Introduction: Bronchiolitis obliterans organizing pneumonia
(BOOP) is a rare form of idiopathic interstitial lung disease in
children. Standard treatment and follow‐up guidelines in
children for BOOP are extrapolated from adults. We describe a
case of BOOP in a child with successful treatment and good
outcome which adds knowledge to the literature on BOOP in
children.
Case summary: A previously well, 2.5‐year‐old male presented
with a 2‐month history of worsening cough, shortness of breath
and weight loss. He first presented similarly two months
prior with respiratory syncytial virus (RSV) and rhinovirus
associated pneumonia. He was HIV‐exposed but uninfected. He
had no history of neonatal respiratory distress and no family
history of respiratory illnesses. Except for household tobacco
smoke exposure, no other environmental exposures were

Figure 1

reported.
On physical examination, he was hypoxic in room air (SpO2 82%) and

He was treated with empiric broad spectrum antibiotics; IVI me-

tachypneic (80 bpm). Bronchial breath sounds were noted on ausculta-

thylprednisone pulse 10mg/kg for three days (given twice, four

tion, worse on the right. Cardiac examination was normal and there were

weeks apart); chloroquine, low‐dose azithromycin, inhaled corticos-

no signs of pulmonary hypertension. He was not clubbed, and no signs of

teroids, cotrimoxazole and isoniazid prophylaxis and domiciliary

systemic illness were present.

oxygen.

Chest X‐ray demonstrated bilateral diffuse air space opacification. CT

He was readmitted four weeks later with an exacerbation associated with

chest showed bilateral extensive confluent consolidation with in-

worsening hypoxia and with parainfluenza type 1‐4 and rhinovirus. A

terspersed and surrounding areas of ground glass opacification

third 3 ‐day methylprednisolone pulse of 10mg/kg was given followed by

(Figure 1). Special investigations are presented in Table 1. Lung

additional oral prednisone dose of 1mg/kg/day three times weekly. He

biopsy was performed and demonstrated a BOOP pattern with

was reviewed six weeks later and noted to have SpO2 97% in room air

fibrosis (Figure 2).

with significant resolution of disease on chest radiograph.

TABLE 1
Blood investigations

Result

C‐reactive protein

21 (highest value)

Procalcitonin

0.13

White cell count

14.37 X 109/L

Hemoglobin

11.6g/dL

Platelets

471 X 109/L

Anti‐nuclear IgG

Negative

COVID‐19 PCR

Negative

COVID‐19 IgG

Negative

Cytomegalovirus viral load

Undetectable

Blood culture

No growth after 5 days

Bronchoalveolar lavage (BAL)

Differential cell count

Respiratory viruses multiplex PCR on BAL

Negative

Pneumocystis jiroveci pneumonia
immunofluorescence on BAL

Negative

CMV viral load on BAL

Negative

Microscopy and culture on BAL

Negative for bacteria, fungi and TB

Xpert MTB/Rif Ultra on BAL

Negative

Neutrophils 26%; Lymphocytes 18%; Macrophages,
Histio‐, Monocytes 56%

S184
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Figure 2

Conclusion: This case reports the partial resolution of BOOP in a

were recorded, and the patient had suffered from steroid‐related

young child with previous RSV infection, who showed good response

adverse effects. Off‐label therapy with Benralizumab, an anti‐IL‐

to systemic corticosteroids and other immune modulating agents.

5 receptor agent was initiated and resulted in diminishing eosi-

Further research to determine the etiology and optimal treatment of

nophil counts, symptoms and side effects resolution, and com-

BOOP in children is needed.

plete tapering down of OCS. No adverse effects to Benralizumab
were reported.
Conclusion: New biologic agents such as IL‐5 receptor antagonist

N – 255 Benralizumab as a Treatment for
C h r on i c E o si n o p h i l i c P n eu m on i a i n a 1 6‐
Y e a r ‐Old M ale ‐ C a se R e p o r t

should be considered as treatment for selected pediatric idiopathic
eosinophilic diseases patients. Further research is needed to evaluate the long‐term effectiveness, adverse effects, relapse rate and
possible cessation of treatment.

Ben‐David Y., Bentur L., Gur M., Gut G., Toukan Y.,
Nir V., Shallufi G., Bar‐Yoseph R.
Pediatric Pulmonary Institute, Ruth Children's Hospital, Rambam

15. MISCELLANEOUS

Health Care Campus ‐ Haifa, Israel
Introduction: Chronic eosinophilic pneumonia (CEP) is rare in
children with few case reports and one case series of 5 pediatric
patients. Oral corticosteroids (OCS) are the first line of treat-

O – 6 F a c to r s A s s o c i a t e d wi t h Mo d e r a t e to
S e v e r e S l e e p ‐D i s or d e r e d B r e a t h i n g a m o n g
F i l i p i n o Sc h o o l C h i l d r e n

ment with high response rates but with high relapse rate requiring long term systemic steroid and steroids sparing agents. It

Gorme C.

is suggested that IL‐5‐ mediated eosinophil recruitment in the

Pediatric Pulmonology, Philippine Heart Center ‐ Quezon City, Phi-

alveoli plays an important role in CEP. Few cases reported suc-

lippines

cessful use of biologic treatments targeting the IL‐5 pathway in
adults. There is scarce data regarding new biologic treatment in

Introduction: Sleep‐disordered breathing (SDB) is an umbrella

the pediatric population.

term used to describe a range of breathing disorders of sleep that

Aim: To describe a 16‐year‐old boy diagnosed with CEP who had

include obstructive sleep apnea (OSA), central apnea, periodic

multiple relapses and steroid‐related morbidity.

breathing, and sleep‐related hypoventilation. SDB in children is

Case: A 16‐year‐old male presented with 7‐month complaints of

not the same as in adults. The prevalence of OSA in children has

dry cough, fever, weight loss, night sweats, fatigue, and exercise

been reported to be between 1% and 3%. Essentially, the symp-

intolerance. Upon hospital admission, chest X‐ray showed ad-

toms, assessment, diagnosis, treatment, and sequelae are differ-

vanced peripheral and hilar opacities, peripheral eosinophilia

ent. Children with SDB can manifest a continuum from simple

(8000/ml), elevated C‐reactive protein and IgE (1470 IU/mL).

snoring and upper airway resistance syndrome (UARS) to OSA

Chest computed tomography (CT) demonstrated bilateral upper

with secondary growth impairment, neurocognitive deficits, and

field peripheral dense consolidations in a "reverse butterfly"

less often cardiovascular sequelae.

pattern. CEP diagnosis was determined, and OCS were pre-

Methodology: The study was conducted among school children aged

scribed (1 mg/kg/day). During the next 10 months four relapses

7‐15 years old. Parents and/or guardians were asked to answer the

|
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Pediatric Sleep Questionnaire (PSQ) for absence or presence of

failures, in order to identify the parts of the process that are most in

moderate to severe sleep disordered breathing. History taking and

need of change.

physical examination, Modified Mallampati Scoring were done.

Aims: (1) To perform a prospective risk analysis of caregiver man-

Weight and height were measured as well as the waist and neck

agement and preparation of the child for discharge home for the first

circumference. The principal investigator administered the ques-

time with a tracheostomy. (2) To come up with solutions to reduce or

tionnaire to the guardian/parent. A cut off score of 8 defined the

eliminate these risks.

presence or absence of sleep breathing disorder.

Method: HFMEA of all possible failure modes in the process of

Results: A total of 81 children were enrolled in the study and 50.6%

discharging children with tracheostomies from the pediatric in-

(n=41) had sleep disordered breathing based on the PSQ. Of the 41

tensive care unit of a tertiary referral hospital. The discharge

children with SDB, 61% (n=25) were males. The difference in the weight

process included (1) achieving competency in tracheostomy care

and BMI among those with and without SDB was statistically significant

by the caregiver before discharge home, (2) providing an optimal

with a p value of 0.043 and 0.020 respectively. There was no significant

home environment for the care of the tracheostomized patient, (3)

difference as to the height, neck and waist circumference among the

ensuring that follow‐up visits (home visits and clinic visits) were

study population. The Modified Mallampati scores among the two groups

given and adhered to, and (4) patient safety when travelling. Po-

were also statistically non‐significant (p value= 0.347). However, 53.66%

tential areas of failure within each step which could lead to ad-

of patients with SDB had a Modified Mallampati score of 3. All measured

verse outcomes and their causes were identified.

parameters contributed to the development of SDB, but only BMI had a

Results: Several root causes for potential adverse outcomes were

significant association with SDB (p= 0.026). For every unit increase in

identified. (1) Variability in the level of caregiver training prior to

BMI, the odds of having OSA also increased by 11%.

patient discharge. This was in part due to variations in nursing

Conclusion: In this study, weight and BMI were significantly asso-

experience and exposure to patients with tracheostomies, but

ciated with SBD and the risk of having the disease increased by

also a lack of standardized training of nurse trainers in the care

11.0% per unit increase in BMI. There was no positive correlation of

of children with tracheostomies. (2) Inconsistent use of humidi-

SBD with height, Mallampati score, neck and waist circumference

fication with tracheostomies, particularly for patients who also

among the study population.

required oxygen or a ventilator. This potentially led to increased
risk of thickening of airway secretions and tracheostomy tube
blockage. (3) Insufficient respite for some caregivers at home due

O – 5 6 A s s e ss i ng Ri sk s in C hi ld re n Be i n g
D i s ch a r g e d H o m e w i t h T r a ch e o s t o m i e s f o r
t h e F i r s t T i m e : Ap p l i c a t i o n o f H e a l t h c a r e
F a i l ur e Mo d e a n d E f f e c t s A n a l y s i s

to various reasons, leading to caregiver stress and fatigue, and
therefore potential mistakes in caring for children with tracheostomies. To address these risk areas, a nursing tracheostomy
training program was developed, with competency assessment
checklist for nurses and ongoing refresher courses in order to set

1

2

1

1

Lim MT. , Tay SY. , Thong WY. , Hor E. ,
Peddireddy S.1, Cunanan A.1, Ramamurthy MB.1,
Loh WS.2

respite support was also set up to help with the care of children

1. Khoo Teck Puat‐National University Children's Medical Institute,

Discussion and Conclusion: The discharge process of a child with

National University Hospital ‐ Singapore, Singapore

tracheostomy to the home for the first time is fraught with many

2. Department of Otolaryngology, National University Hospital ‐

potential risks for failure to manage the child optimally and safely.

Singapore, Singapore

Identifying and coming up with solutions for these factors is crucial

a minimum competency standard across nurses. Home‐care team
with tracheostomies at home.

before adverse outcomes occur.
Introduction: Tracheostomy is an artificial opening in the trachea
performed to bypass upper airway obstruction, provide ventilator
support and pulmonary toileting. Children with tracheostomies
are at risk of potentially fatal airway compromise. There are many
aspects that parents and caregivers must become competent with in

O – 6 5 N a s a l Re s p i r a t o r y F un c t i on o f
Ch i l d r e n a nd A d o l e sc e n t s wi t h S i c k l e C el l
Di s e as e

order to look after them safely. Suboptimal management can lead to
illness, injury, complications such as hypoxic brain damage, or even

Neiva DM.1, Silva CN.2, Andrade CR.1, Ibiapina CC.1

death. Following recent cases of catastrophic complications in chil-

1. Pediatric Pneumology, Federal University of Minas Gerais Clinics

dren with tracheostomies at home after discharge from hospital, our

Hospital ‐ Belo Horizonte, Brazil

department initiated a project to minimize risks to this group of

2. Pediatrics, Federal University of Minas Gerais ‐ Belo Horizonte,

children and caregivers.

Brazil

The Healthcare Failure Mode and Effects Analysis (HFMEA) is a
systematic, proactive tool for evaluating a process to identify where

Introduction: Sickle cell disease (SCD) is the most frequent of hereditary

and how it might fail and to assess the relative impact of different

hemoglobinopathies and presents significant morbidity and mortality.
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Upper respiratory obstruction is a common clinical manifestation in these

patterns rather than gram negative bacteria. More than 80% of

patients.

gram positive bacteria were resistant to penicillin, ampicillin,

Objective: to quantify the prevalence of allergic rhinitis (AR) and evalu-

tetracycline and gentamicin.

ate nasal respiratory function in children and adolescents with SCD.

Conclusion: Our results showed the high drug resistance in strains

Methods: A cross‐sectional study was carried out in a Brazilian reference

isolated from NICU and considerable bacterial contamination, it

blood center between July and October 2017. Patients between 6 and

seems that sterilization and disinfection methods in hospitals were

18 years of age with a diagnosis of SCD were included. Measurements of

not performed correctly and it should be controlled regularly by

peak nasal inspiratory flow (PNIF) were performed.

related authorities.

Results: The AR was confirmed in 37.4% of the sample, composed of 99

Key Words: Nosocomial infection, antibiotic resistance, intensive

patients. About 70% of patients with sickle cell disease and allergic rhi-

care unit.

nitis were not treated for rhinitis and several were unaware of their
diagnosis. An average of 96.6 ± 34.3% of the predicted value for PNIF
was found.
Conclusion: the present study showed a high prevalence of AR in
patients with SCD, in addition to significant alterations in PNIF.

O – 2 0 3 C h a n g es i n C y t o k i n e a f te r St e r oi d
T h e r a p y i n C h i l d r e n w i t h My co pl as ma
p n e u m o n i a e P n eu m on i a

Considering the severity of these patients, it is expected that the
recognition and treatment of AR contribute to the improvement of

Yang EA., Han HY.

the quality of life.

Pediatrics, Catholic University Hospital, St. Mary's Hospital ‐

Keywords: Sickle cell disease, Allergic rhinitis, Peak nasal in-

Daejeon, South Korea

spiratory flow.
Children with Mycoplasma pneumoniae (MP) pneumonia sometimes
have severe progressive pneumonia, which is not responsive to

O – 1 6 9 B a c t e r i a l C o nt a m i n a t i o n o f
N e o n a t a l I n t en s i v e C a r e U n i t s ( N I C U )

susceptible antibiotics. Many investigators have reported that
corticosteroids effectively initiate the rapid improvement of clinical symptoms and chest radiographic findings for these patients.

Yousefimashouf R., Farajianzadeh A., Heidari M.

The immunopathogenesis of MP pneumonia remains unknown, but

Microbiology, Hamadan University of Medical Sciences ‐ Hamadan,

it is believed that excessive immune reaction against MP infec-

Iran

tion's insults is associated with lung cell injury. Therefore, we
studied the cytokine response related to the inflammatory re-

Background: Many reports from all over the world indicate that multi‐

sponse and the relationship between cytokine change and clinical

drug resistance in nosocomial organisms is increasing.

improvement after steroid therapy in MP pneumonia.

Objectives: The objectives of this study were determination of antibiotics

In children hospitalized with MP pneumonia, IFN‐r, IL‐6, IL‐10, TNF‐a, and

resistance patterns in bacteria isolated from neonatal intensive care units

IL‐1b were investigated initially (n=86) and at 3‐4 days of hospitalization

(NICU) in Hamadan hospital, west of Iran.

(n=34). Mycoplasma pneumoniae (MP) PCR test was performed in 44

Methods: In this study, 182 samples were randomly collected

subjects, of which 25 (56.8%) showed MP‐positive findings. In addition,

from different areas including devices, apparatus, physical sur-

domain V of 23S rRNA was evaluated to identify mutations affecting

faces and staff's uniforms. The samples were inoculated in EMB

residues 2063, 2064, and 2067 in MP PCR patients and eighteen pa-

and blood agar by wet swabs and transferred to medical la-

tients showed A2063G transition (18/25, 72%). Two patients with the

boratory for identification. One hundred forty strains were se-

most severe refractory course to appropriate treatment had MP infec-

lected and cultured on Mueller‐Hinton agar for antibiogram tests

tion with a 2063 gene mutation, suggesting that MP infection with the

by Kirby‐Bauer method. The antibiotics disks consisted of: ery-

2063 gene mutation may have a more severe clinical course. It was found

thromycin, vancomycin, tetracycline, ceftriaxone, cefotaxime,

that IFN‐r and IL‐6 are important cytokines related to the inflammation

penicillin, carbapenem, ampicillin, methicillin, amikacin, genta-

of MP pneumonia. The higher the IFN‐r level resulted in longer hospital

micin, sulfamethoxazole, nalidixic acid and ciprofloxacin.

stays, and the IFN‐r and IL‐6 levels were positively correlated with the

Results: The average rate of bacterial contamination in NICU was

doses and days of steroid treatment. Also, the mutant group exhibited

42.9%. The most contaminated parts were the staff's uniforms

significantly higher IFN‐r levels, indicating that the mutant MP infection

(70.3%) and physical surfaces (58.4%), respectively. The most

may trigger a more severe inflammatory response. Most subjects in this

common bacteria isolated were as follows: Staphylococcus epi-

study received steroid therapy from the day of admission. Subsequent IL‐

dermidis, Staphylococcus aureus, Streptococcus faecium, Pseudomo-

10 levels showed a significant positive correlation with therapeutic

nas

Proteus,

steroid dose, and IFN‐r and IL‐6 showed a rapid significant decrease after

Acinetobacter. In this study, many different antibiotics resistance

steroid treatment. This suggests that steroid treatment can rapidly im-

patterns were obtained for strains isolated from intensive care

prove disease due to a rapid decrease in IFN‐r and IL‐6 and an increase in

units. In total, gram positive bacteria showed more resistance

IL‐10.

aeroginosa,

E.coli,

Klebsiella,

Enterobacter,
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O – 2 0 9 C o m p a r i s on o f Se p t i c a n d
N o n ‐Septic Pulmonary Em bolism in
C h i l d r en

S187

disease with parenchymatic nodules/cavitations, whereas ns‐PE
presented as a radiographic blood vessel disease with filling defects. The presence of a risk factor (identified in thrombophilia
workup or imaging) was noted in 0% and 87.5% of the SPE

Gatt D.

and ns‐PE patients, respectively (p=0.005). The clinical pre-

Pediatric Pulmonary Unit, Soroka University Medical Center ‐ Beer

sentation was similar in both groups, excluding higher rates of

Sheva, Israel

fever in SPE (100% vs. 12.5%, p=0.005). In the SPE group, PE was

Background: Septic pulmonary embolism (SPE) in children is a rare dis-

day, P=0.06).

ease. There is scarce data regarding the clinical and laboratory mani-

The SPE group had higher CRP levels (18.49 mg/dL vs.

festation of SPE compared with non‐septic pulmonary embolism (ns‐PE).

4.37, p=0.02), and fibrinogen levels (880 mg/dL vs. 467 mg/dL,

Furthermore, there are no specific guidelines for the management and

p<0.001). Antithrombotic treatment for >4 months was ad-

detected later on compared to ns‐PE (median 8.5 days vs.1

the follow‐up of SPE in pediatric patients.

ministered to 14.3% and 87.5% of SPE and ns‐PE patients, re-

Aim: To compare the clinical course and outcome of children with SPE

spectively (p<0.01). One ns‐PE patient had a second event of

and ns‐PE.

thromboembolism compared to none in the SPE group.

Methods: A retrospective, cohort study of hospitalized children <18

Conclusions: Septic pulmonary embolism in children is a unique

years, between 2005 through 2020, with documented imaging of pul-

subgroup of PE that requires a different diagnostic approach and

monary embolism.

possibly shorter duration of antithrombotic treatment.

Results: Overall, 16 children (8 with SPE, 8 with ns‐PE) were
identified. Septic pulmonary embolism episodes were secondary
to endocarditis, musculoskeletal and soft tissue infections with
Staphylococcus aureus (n=4) and Streptococcus spp. (n=2) as the

How to cite this article: POSTERS. Pediatric Pulmonology.

most common pathogens. The radiographic picture was different

2021;56:S89–S187. https://doi.org/10.1002/ppul.25500

between the two groups, with SPE presented as a microvascular
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1. | Understanding the role of the immune system
and the host microbiota in the development of
pediatric chronic respiratory conditions

Prevention of Recurrent Viral RTIs and
Complications: Can We Fill the Therapeutic Void?

Protection against RTIs in early life constitutes a potential therapeutic target for asthma prevention.1 Susceptibility of infants to
infections, in particular lower RTIs, has been linked to sluggish

1

2

3

Peter Le Souëf, Deborah Strickland, Philipp Latzin

postnatal maturation of innate immune defense mechanisms, a pro-

1
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cess which is normally driven by natural exposure to environmental

2

Telethon Kids Institute, Perth Children's Hospital, Nedlands WA,

microbial signals, including those derived from the gastrointestinal

Australia
3

and possibly respiratory mucosal microbiota.

Division of Respiratory Medicine, Department of Pediatrics, University

It has been hypothesized that reducing the risk for lower RTIs in

Children's Hospital of Bern, University of Bern, Bern, Switzerland

infancy could be therapeutically achieved by accelerating early im-
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mune maturation/functional competence via enhancing the level of

Professor Peter Le Souëf, School of Medicine, The University of Western

(appropriate) benign microbial‐derived signaling to the developing

Australia (M561), 35 Stirling Highway, 6009 Perth, Australia.

innate immune system. The rationale for this approach is supported

Email: peter.lesouef@uwa.edu.au

by concepts underpinning a process known as “immune training”.
This term describes the well‐recognized state of broad‐spectrum
enhanced resistance to pathogens that often develops following
exposure to some infectious agents.2 A wide range of microbial‐

Introduction

derived compounds have been shown to experimentally reproduce
Respiratory tract infections (RTIs) are primarily triggered by

immune training effects. However, whilst reduced capacity to acti-

viruses, including rhinoviruses, influenza viruses, adenoviruses,

vate innate interferon (IFN) pathways during infancy has been

and coronaviruses. Due to the immaturity of their immune system,

identified as a potent risk factor for mild‐moderate lower RTIs,2 the

children are particularly susceptible and frequently experience

less common more severe lower RTIs requiring hospitalization are

recurrent RTIs. Recurring infectious episodes impair the in-

associated with dysregulated Type 1/2 IFN production following the

dividual's defense mechanisms, and can occasionally result in more

establishment of infection. Importantly, this suggests that ther-

serious complications such as airway remodeling and impaired

apeutic approaches to the training of innate immunity in infancy

lung function. Lower RTIs that occur during the first few years of

need to consolidate in‐built protective mechanisms to regulate the

life have been associated with development of asthma, a condition

balance between the expression of inflammatory and regulatory

that imposes a worldwide burden.1

pathways. Recent experimental and clinical studies have focused on

The pathogenesis of respiratory recurrences and asthma is complex,

the role of oral bacterial lysates (i.e. OM‐85) as immune training

and is influenced by external factors as well as those innate to the in-

agents that can modulate the interplay between Th1 and Th2 me-

dividual, such as genetic background and microbiota. Viral respiratory

chanisms, thereby attenuating the exaggerated immune responses

infections that occur against a background of atopy and allergic sensiti-

associated with severe lower RTIs and their consequences.

zation are the principal driver of wheezing illness, which can subsequently persist from childhood to later life.1 In pre‐school children,
asthma exacerbations are caused almost exclusively by viral RTIs. At
present, there are no effective agents that can prevent asthma inception.
The following sections summarize current knowledge on the role of the

2. | Microbial‐derived early intervention in
recurrent RTIs and complications: An innovative
approach

immune system and host factors in RTIs, and discuss the available evidence supporting the use of oral bacterial‐derived immunomodulators as

In pre‐school children with asthma‐like symptoms, viral RTIs are

a strategy for leveraging the host's immune defenses against recurrent

a main trigger of recurrent wheezing and exacerbations. Al-

RTIs and their sequelae.

though inhaled corticosteroids are a mainstay of treatment, their
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use does not appear to delay the onset of asthma. OM‐85 is

envisioned. That is, the situation in farming communities and LMICs

extracted from 8 major bacterial respiratory pathogens. In a

could be considered the ‘natural’ setting that prevents asthma.

randomized, double‐blind, placebo‐controlled, parallel‐group

Hence, this setting might be mimicked by a form of immunization –

study in 75 children with recurrent wheezing (aged 1‐6 years),

administering agents that the immune system recognizes as hostile,

the use of OM‐85 significantly reduced wheezing attacks (37.9%

i.e. inactivated bacteria. This hypothesis is supported by the ob-

reduction over 12 months, p<0.001). 3 A key driver of this effect

servation that use of oral bacterial lysates can augment deficient IFN

was a reduction in the number of acute viral RTIs in the OM‐85

responses10 and reduce allergic diseases. Together, these findings

group (R= ‐0.805, p<0.001).

underpin the pathway of logic whereby exposure to bacteria or

OM‐85 therapy was also effective at reducing the risk of new in-

bacterial products could either prevent the development of asthma

fectious episodes in children with recurrent RTIs. A recent retrospective

(hypothesis 1), and/or reduce exacerbations (hypothesis 2). A num-

study in 200 children with recurrent RTIs (aged 3‐6 years) indicated that

ber of double‐blind, randomized clinical trials (RCTs) are now un-

those who had received OM‐85 treatment (3.5 mg daily for 10 days/

derway exploring these hypotheses. Hypothesis 1 is being explored

month for 3 months per year, over 2 years) experienced significantly

by the ORBEX study (Oral Bacterial Extract for the Prevention of

fewer RTI episodes.4 Furthermore, the children receiving the active

Wheezing Lower Respiratory Tract Illness), a large, multicenter NIH

treatment had fewer wheezing episodes, medical visits, and undertook

study administering OM‐85 in early life. Hypothesis 2 is being tested

fewer courses of antibiotics. The protective effects of OM‐85 lasted 2

by 3 studies: the POWER study (Prevention with OM‐85 of

years. In another prospective, randomized, single‐blind study in 68 chil-

Wheezing Exacerbation Recurrence), an Australian RCT giving OM‐

dren (aged 3‐6 years) who received inactivated influenza vaccine (IIV),

85 to pre‐school children who present to hospital with a moderate or

the use of OM‐85 before and at the same time as the IIV reduced

severe wheezing exacerbation; the BLIPA study (Bacterial Lysate In

respiratory morbidity compared to IIV only, and this combined preven-

Preventing Asthma) administering OM‐85 to infants with bronchio-

tion strategy was well tolerated.5 A recently published meta‐analysis of

litis; and the CIRCAN study (Children's Inpatient Research Colla-

14 randomized controlled trials in 1859 children with recurrent RTIs

boration of Australia and New Zealand), a large RCT of OM‐85 in

(including 890 patients who received OM‐85) revealed that OM‐85 im-

children with recurrent wheezing. Both the POWER and BLIPA

munotherapy was significantly associated with reduced incidence and

studies will also examine the mechanistic pathways of OM‐85 action.

frequency of RTIs, shorter duration of RTIs, and lower antibiotic use.6

The findings from these RCTs will pave the way for applying im-

Importantly, clinical results showed that the greater the risk of recurrent

munomodulation as a novel therapeutic strategy for asthma whilst

RTIs, the greater the benefit derived from OM‐85.6 Overall, OM‐85

simultaneously elucidating the mechanisms underlying this wide-

showed a good safety profile, being well‐tolerated and showing an in-

spread disorder.

cidence of adverse events which was similar to placebo, whether in
prolonged use or in association with other prophylactic treatments.
Guidelines and consensus statements around the world have identified

Conclusions

OM‐85 as a preventive therapy for minimizing the incidence of RTIs and
their sequelae, in otherwise healthy children as well as in those at high

The interplay between the inflammatory pathways triggered by ex-

risk7.

posure to respiratory viruses is strongly associated with long‐term
complications following RTIs. In children, these can manifest as established asthma, whereas in some adults these materialize as

3. | Upcoming research results and future
implications in clinical practice

chronic obstructive pulmonary disease (COPD).11 Current therapies
have limited efficacy in preventing viral‐induced RTIs and their sequelae. The global pandemic sparked by SARS‐CoV‐2 has amplified

All previous attempts to achieve the primary prevention of

the urgent need for new tools in our arsenal of strategies for the

asthma have failed. Nevertheless, we know that asthma can be

prevention of RTIs, particularly in vulnerable patients. Attention has

prevented, as it is less common in children from both traditional

converged on the importance of intervening at early life/stages, with

farming communities and is rare in low‐ and middle‐income

the goal of reducing severity and recurrences as well as preventing

countries (LMICs). A proposed mechanism for these observations

the progression to chronicity. To this end, the training of the immune

is that increased exposure to a more varied and/or more hostile

system in early childhood represents an important strategy for

microbial environment alters the immune profile away from a

preventing RTI‐related morbidity and minimizing long‐term con-

predisposition to allergy and asthma, towards responses that are

sequences. Training the immune system with oral bacterial im-

8

protective from infection. This fits with the observation that

munomodulators such as OM‐85 might induce long‐lasting changes

immune system responses in asthmatics are biased towards in-

in innate immunity, resulting in an enhanced response to infection by

creased Th2 responses and away from the Th1 and innate (par-

unrelated pathogens. Its use alongside standard immunization holds

ticularly IFN) responses that protect from viral infections. 9

the potential for transforming the vaccine paradigm, bringing us one

Given that respiratory viral infections cause the majority of
acute asthma exacerbations, a possible therapeutic pathway can be

step closer to surpassing symptom control and achieving effective
prophylaxis.
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Introduction
Respiratory Syncytial Virus (RSV) is the leading cause of lower respiratory tract infections (LRTI) in all infants and children < 5 years
of age [1]. During the first year of life, more than 60% of all infants
are infected with RSV at least once, and nearly all children are infected by 2 years of age, with up to 40% developing a LRTI [2]. In
addition, RSV is the leading cause of hospitalization in infants in the
US [3]. Furthermore, RSV is a significant cause of LRTI‐related deaths
in the first year of life worldwide, being only second to malaria [4].
Unfortunately, treatment remains supportive and there are no licensed vaccines or other preventive strategies such as monoclonal
antibodies that are approved for administration in all infants. However, as new technologies emerge and refinements of existing approaches occur, the future is looking brighter [5]. Therefore, to be
ready for a new era in reduction of the RSV impact on children's
health, we should be prepared to implement new preventive strategies that will underpin robust RSV surveillance systems in the
COVID and post‐COVID era.

1. | Immune response to RSV: A rationale for early
prevention strategies in all infants
The burden of RSV during the first year of life extends well beyond hospitalization to the outpatient setting. Globally in 2015,
33.1 million episodes of RSV acute LRTI were documented, resulting in ~3.2 million hospital admissions and 118,200 deaths in
children under 5 years of age [1]. A number of epidemiologic
studies have identified groups of children at higher risk for severe RSV disease, such as those born prematurely or with con-

Sanofi-Pasteur Satellite
Symposium

genital heart conditions or chronic lung disease [1–4]. However,
the great majority of infants that are hospitalized each year with
severe RSV infection are previously healthy and born at term,
with no known risk factors for severe disease [6].

The Unpredictable Risk of RSV Disease in Infants

The development of safe and effective preventive strategies
against RSV has been hampered in part by our limited under-
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antibodies appears to interfere with the infant's production of
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nation. However, ongoing clinical trials are investigating maternal
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explored for the protection of older infants and children (Table 1).

Correspondence

If those strategies prove to be safe and effective, a real oppor-

Asuncion Mejias MD, PhD. Division of Pediatric Infectious Diseases, Nation-

tunity emerges to reduce the burden of RSV for all infants, pre-

wide Children's Hospital, The Ohio State University, Columbus, Ohio, USA

mature and full term, in both inpatient (hospitalizations) and

Email: Asuncion.Mejias@nationwidechildrens.org

outpatient (medically attended visits) settings [5].

|

OTHER AND ORIGINAL

TABLE 1
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Vaccines and monoclonal antibodies against RSV, ongoing clinical trials

preventive option

Population target and main features

Maternal vaccines

• Vaccination of pregnant women to protect newborns through maternal antibodies
• Infants expected to be born during the RSV season
• Not effective in premature infants

Monoclonal antibodies with extended half‐life

• Protection of all newborns and infants
• Administered at birth for newborns born during RSV season and by scheduled
appointment for infants born out of the season
• Protection during the entire RSV season

Pediatric vaccines

• Vaccination of all children in early infancy
• Ideal durable protection throughout childhood

2. | RSV associated long‐term sequelae

timing of the prophylaxis campaigns to the RSV circulation patterns in the communities.

RSV infection in early life has been associated with the development of
long‐term respiratory morbidity including impaired lung function, recurrent wheezing and asthma. Yet the mechanisms implicated in the
development of post‐RSV respiratory morbidity are not well understood.
Studies have shown that a severe RSV infection during infancy is linked
to an increased risk of recurrent wheezing and asthma during childhood
and even adulthood [7]. A causal relationship between early life RSV LRTI
and recurrent wheeze or asthma is hard to establish since both syndromes are complex and risk factors should be weighted differently for
specific phenotypes and endotypes [8]. Still, there is a significant impact
of RSV‐LRTI in the first year of life on recurrent wheeze, especially in the
pre‐school years with tracking of low lung function values [9]. There are
important implications for RSV prevention strategies, especially regarding any potential long‐term benefit from prophylaxis aimed at reducing
post‐RSV recurrent wheezing and asthma [7].

3. | What to expect for RSV circulation in the
covid era?

F I G U R E 1 Number of positive PCR test results for RSV at
sentinel NSW Australia laboratories, January 2020 to 25 April 2021
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change in RSV circulation from winter to summer has been observed. This unpredictable new seasonal pattern highlights the
importance of strengthening surveillance systems to capture the
resurgence of respiratory viruses, especially RSV, as this virus is
highly transmissible and associated with a significant burden in
infants. Finally, as novel preventive interventions emerge for all
infants, we should start assessing the mode of optimal application for each preventive modality, and prepare to adjust the
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