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Online Data Supplement 

Methods 

Ethnicity was defined as Caucasian or non-Caucasian (if black, Turkish, Moroccan, Asian, 

Latin-American, Surinamese, or two or more parental races). We determined the SES by 

using the highest educational level of the parents (low, middle or high, according to Statistics 

Netherlands; statline.cbs.nl). The postal code was used to quantify the neighborhood SES, 

with a mean of zero. A lower (negative) score is associated with a lower SES. National 

guidelines for PICU admission did not change during the study period and included 

respiratory failure and imminent exhaustion, no clinical benefit after continuous 

nebulization with the need for intravenous (IV) salbutamol (which is a PICU indication 

according to Dutch guidelines (1)), and/or the need for mechanical ventilation. 
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Medication adherence 

Pharmacy records were obtained, containing all prescriptions actually retrieved by the 

patient. Adherence to ICS was assessed by measuring the proportion of days covered (PDC) 

in the period preceding the index admission (2). PDC was calculated by dividing the number 

of days patients had ICS on hand (since first ICS prescription) by the total number of days in 

the period, with a minimum of 30 days and a maximum of 365 days. Continuous and 

categorical (≥80%) measures of ICS adherence were used. The cutoff values were chosen 

based on previous studies (E3, E4).    

 

Detection of viruses 

From every patient we acquired a nasal swab which was examined by  real-time 

transcriptase PCR (RT-PCR) for the detection of viruses. A viral pathogen was defined if a 

cycle threshold value (Ct-value) <40 was detected for adenoviruses, human bocavirus, 

coronaviruses (OC43, 229E and NL 63), enteroviruses, human metapneumovirus, influenza A 

and B, parainfluenza viruses 1–4, respiratory syncytial virus (RSV) and/or human rhinoviruses 

(HRV). Ct-values represents the number of cycles required for the fluorescent signal to cross 

the threshold, and is inversely related to viral load (7). For subtyping of rhinovirus a Ct-value 

<30 was required (in-house protocol).  
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Analyses  

Our main study outcome is the prevalence of undertreatment, defined as no treatment with 

or ICS. We estimated that 70% of the children admitted to a PICU was undertreated, versus 

50% of the general ward children; a difference of 20%. Based on this assumption, we have 

computed the required sample size to detect a difference between groups in the prevalence 

of undertreatment using a chi-square test. Hundred patients per group is a sufficient sample 

size to detect a difference between groups in the prevalence of undertreatment, with a 

power of 80% and a significance level of 5%. To account for the effects of missing data 

and/or dropouts, we increased the sample size by 10%. For a power of 80%, this yields the 

following group sizes: 110 PICU patients vs. 110 MC patients, total sample size: 220. For the 

PICU we included children between August 2016 and September 2018. For the general ward 

we included children between November 2016 and May 2018.  

Multivariate analysis was performed using logistic regression to evaluate the relationship 

between covariates and the probability of PICU admission for SAA. Covariates included in 

analysis were: age, sex, ethnicity, steroid-naïve, previous PICU admissions, duration of 

symptoms prior to admission, positive PCR for at least one virus or multiple viruses and level 

of cotinine. For cotinine we used the multiple imputation by chained equations (MICE) 

method for missing data (16% was missing). All statistical analyses were carried out in SPSS 

version 25 (Chicago, IL, USA), and a two-sided significance level of 0.05 was used. Informed 
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written consent was obtained prior to participation. The study was approved by the 

Research Ethics Committee of the Erasmus Medical Center Rotterdam (MEC 2015-709).  
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