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Methods

Of all CLL patients born in our centre between May 2005 and September 2010 we recorded data on antenatal ultrasound, gestational age, birth weight, gender, type of lung anomaly, duration of post-operative ventilation and supplemental oxygen. In the group of infants that underwent resection of the affected lung part(s), the surgical group, surgical procedure (lobectomy, pneumonectomy or non-anatomical resection) was recorded. Indications for surgery in our institution are respiratory distress with persistent need for oxygen and/or mechanical ventilation due to the presence of the congenital lung lesion. Another criterion for surgery is recurrent infection in the affected lung part(s). Asymptomatic infants, the observation group, were observed only.  
The study was part of a routine follow-up program for CLL patients in which lung function, growth and developmental parameters are regularly assessed until 18 years of age [1-2]. At 6 and 12 months of age they visited our outpatient clinic and lung function and growth amongst other parameters were assessed. The Medical Ethical Review Board Erasmus MC stated that “the Medical Research in Human Subjects Act does not apply to this research proposal, since subjects are not being submitted to any handling, nor are there rules of human behaviour being imposed”. Therefore approval was waived. All parents were informed and provided permission to use the data for research purposes. Lung function data were evaluated at the end of 2011.  

Respiratory morbidity and physical growth 
The infants were physically examined at the ages of 6 and 12 months. Examination included anthropometry and pulmonary auscultation. Respiratory rate (RR) was measured during lung function assessment. The occurrence of doctor-diagnosed respiratory tract infections requiring treatment with antibiotics and/or hospital admission in the previous 6 months, and the use of inhalation medication were assessed by questionnaires and from the medical records of our hospital at both time points. Dutch population data served as reference values for physical growth [3].

Infant lung function tests
Infant lung function tests were done at the ages of  6 and 12 months (corrected for prematurity), when children were clinically stable. Infants were sedated with chloral hydrate (50-75 mg/kg). Functional residual capacity (FRCp) was measured by whole body plethysmography (Masterscreen Babybody, Viasys, Hochberg, Germany) as described previously [4]. The earlier reference equations to compute FRCp into SD-scores are perhaps not entirely appropriate for data obtained with the newer equipment. The use of FRCp in mL/kg is acceptable in the neonatal period, as the regression of FRCp on weight is relatively linear and passes close to the origin. Until new reference data are available, we need to interpret results cautiously. The normal range of FRCp, suggested by Hülskamp et al, is 13-26 ml/kg, mean 19.6, SD 3.4 [5]. Forced expiratory flow at FRCp (V’maxFRC), a measure of airway patency and compressibility, was determined by the end-tidal rapid thoracoabdominal compression technique (Masterscreen Babybody, Viasys, Hochberg, Germany). Regarding V’maxFRC, we used the references values provided by Hoo and colleagues, which are based on a large representative population of healthy infants and have been used by others using similar equipment as we did [6].
FRCp (mL/kg) was the primary outcome measure. SDS VmaxFRC, respiratory symptoms and anthropometric SDS were the secondary outcome measures. All equipment and procedures complied with the guidelines of the ERS/ATS [7]. Adherence to these guidelines ensures an acceptable degree of precision and reproducibility.


Data Analysis
Group comparisons were made with Mann Whitney U tests. In a minority of patients, lung function was measured only at one of the two time points. Since repeated measurements ANOVA allows for missing data at one time point, mean (95% CI) FRCp, SDS V’maxFRC and SDS for weight and height were evaluated longitudinally using this method [8]. The following parameters were entered as covariates in univariate Mixed Models to investigate their influence on lung function parameters: gestational age at birth, birth weight, duration of ventilation, duration of supplemental oxygen, and management – either observation or surgery. The durations of ventilation and supplemental oxygen were transformed logarithmically to reduce the effect of outlying values.
All results are expressed as number (percentage), mean (SD, 95% CI) or median (range) where appropriate.
The significance level was set at p < 0.05. SPSS 17.0 (Chicago, Illinois) was used for the analyses.
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