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Introduction
Bronchial hyperresponsiveness (BHR) and asthma has been reported as significant sequelae in children suffered from bronchopulmonary dysplasia (BPD).  The purpose of this longitudinal study was to demonstrate prevalence, characteristics of BHR in BPD children and to identify factors contribute to BHR when they reach school age.   
Methods
Between the year of 2001-2003, 21 premature children with BPD has been registered into the BPD program at our institute. The infant lung function tests and methacholine challenge test (MCT) have been performed at age of 18-24 months.  In the year 2010, we recollected these children at age of 7-10 years. 7 of them could not be reached by telephone or mail. 1refused to participate in this study. Informed consents were obtained from 13 children. Current clinical data of asthma symptoms, exercise-induced asthma, emergency department visits, hospitalization due to respiratory illnesses, asthma medication use, allergy, and smoking exposure were obtained from caregivers. Spirometry and MCT tests were then performed. Concentration of methacholine that makes 20% decrement of force expiratory volume in 1 second (FEV1) was defined as PC20. The degree of BHR was classified as severe, moderate, and mild according to PC20 of <1, 1-4, and >4 mg/ml respectively.  The PC20 of >16 mg/ml was identified as no BHR.  
 Results
13 children aged 7-10 years (8.9 + 1.2) were recruited. 9 of them were male. 10 of 13 children (76.9%) had clinical diagnosis of asthma. 2 of these had been diagnosed to have asthma and outgrew at the age of 6 and 8 respectively. 8 children (61.5%) still had asthmatic symptoms in the past 12 months but only 1 child was diagnosed by physician and received asthma treatment. 12 children were able to perform spirometry. 2 children (16.7%) had obstructive lung function demonstrated by spirometry whereas 11 children (91.4%) had positive MCT. The median of PC20 was 3.6 (0.02-8.5) mg/ml. 7 children were classified into moderate to severe BHR group and 4 children were in mild BHR group. All children in moderate to severe BHR group had clinical symptoms of asthma compare to  1 of 4 children in mild BHR group. 8 children with symptomatic asthma significantly had PC20 less than asymptomatic children (p=0.028). 6 of 7 children with moderate to severe BHR and 1 of 5 children with mild or no BHR had secondhand smoking ( p=0.03). Birth weights, gestational age, duration of mechanical ventilation, duration of oxygen requirement and BHR in infancy were not significant correlated with PC20 at school age.
Conclusion
School-aged children with history of BPD have a high prevalence of BHR as demonstrated by MCT. Spirometry is not sensitive to screen BHR and may lead to delayed diagnosis and treatment of BHR in BPD children. Careful history taking of asthma symptoms and MCT should be integrated into optimal long-term follow up of BPD children.    


