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Implications of Paediatric Asthma 

in Clinical Trials

Asthma bronchiale is the most common and most frequent 
chronic illness in childhood. The International Study of 
Asthma and Allergy in Childhood (ISAAC), as the largest 
international epidemiologic study so far, confirmed that the 
global prevalence of paediatric asthma has continuously 
increased over the past decades across many different 
countries, causing a surge in money spent on resolving 
asthma-related symptoms (figure 1). The most important 
factor in cost reduction (medical, non-medical) of paediatric 
asthma treatment is improving asthma control: carefully 
planned asthma management programmes can reduce the 
burden on both individual patients and society as a whole. 

Figure 1. Prevalence of asthma in children aged 6-7 years and 
13-14 years ISAAC Phase Three 1999-2004

Source: Prevalence of asthma and allergies in children. The prevalence 

rates of asthma symptoms and allergic rhinoconjunctivitis in children 

aged 6-7 years and 13-14 years, WHO, Europe Fact sheet No 3.1, May, 

2007, Code RPG3_Air_E1

In terms of asthma, the often cited statement, “Children 
are not small adults”, is particularly true in view of the illness 
and asthma-related clinical trials. The childhood asthma 
disease spectrum is well recognised, however subgroups 
(phenotypes) are challenging to identify, define, and use 
as a base for therapeutic considerations. There is no doubt 
that the pathophysiologic base of the illness is a chronic 
inflammation-related exacerbation, but the actual causes are 
heterogeneous in different ages of childhood (figure 2).

Looking at the paediatric asthma guidelines – GINA (Global 
Initiative for Asthma, 2012) and PRACTALL (Diagnosis and 
Treatment of Asthma in childhood: a PRACTALL consensus 
report, 2008) - completed ARIA (Allergic Rhinitis and its 

Impact on Asthma, 2012) and EPOS (European Position Paper 
on Rhinosinusitis and Nasal Polyps 2012), it shows that the 
guidelines are underlying current asthma therapy in everyday 
practice. From the point of view of creating and updating 
paediatric guidelines, paediatric clinical trials are essential, 
since results of the trials can give evidence which serves as 
a basis for the therapeutic concepts of paediatric asthma. 
However, paediatricians also have to consider that every 
patient is an individual, every case is unique, and physicians 
have to examine and treat the whole organism including 
related diseases (e.g. allergic rhinitis, eczema), not only 
asthma. Furthermore, in evaluation of asthma symptoms, 
differential diagnostic approaches are necessary as well.  

Treatment of paediatric asthma has not changed 
substantially in recent decades; mainstream therapy consists 
mostly of inhaled corticosteroids in combination with beta 
agonists. Montelukast has a role in treating viral-induced 
wheeze in younger children and in preventing exercise-
induced asthma. New therapeutic approaches in order to 
reach better asthma control and quality of life in children 
suffering from asthma, are necessary. That means not only 
adapting the “old” asthma therapy for children, but also 
examining the innovative asthma medicines and primary 
prevention strategies. 

There are some paediatric specialities which have to 
be considered in terms of design and implementation in 
paediatric clinical asthma trials. 

Figure 2. Asthma phenotypes in children aged > 2 yrs of age. 
Source: Diagnosis and treatment of asthma in childhood: A PRACTALL 

consensus report, L.B: Bacharier et al. (Europen Paediatric Asthma Group), 

Allergy 2008: 63: 5-34



First of all, there is heterogeneity between children of 
different ages suffering from asthma and heterogeneity in 
the natural history of the illness. In paediatric asthma, age 
and triggers can be used to define different phenotypes of 
disease. They do not represent separate disease entities, and 
are rather part of the “asthma syndrome”. 

Additionally, the viral and bacterial infections may play 
an important role in asthma exacerbations (AE), however, 
evaluation of asthma exacerbation can sometimes be 
subjective because it is interpreted by parents. 

Successful spirometry tests demand good cooperation 
from children. The implementation of tests can sometimes be 
difficult for children because they are not able to pay enough 
attention to test-related instructions. Evaluation of forced 
manoeuvres is frequently restricted in children because the 
six-second forced expiration is not always feasible in these 
patients. Repeated spirometry tests (usually during the 
randomisation visit) can be stressful for children, too. This 
situation may cause the most significant difficulties in the 
enrolment of paediatric asthma patients in trials. Forced 
oscillation procedures (FOT) and interrupter resistance (RINT) 
can be applied in children from three years of age to measure 
airways resistance.

Our experience in paediatric studies shows that the use of 
electronic diaries, which are sometimes combined with peak 
expiratory flow measuring devices, are highly recommendable. 
Use of pictorial symptom diaries may allow self-completion 
by the child. For pre-school children, diary completion by 
parents rather than child may result in more complete data, 
but may introduce bias at the same time. 

Assessment of asthma control in children by means of an 
Asthma Control Test (ACT) is usually based on parents’ reports. 
The reliability of symptom assessment by questionnaires may 
be influenced by poor symptom perception, and also by the 
reporter’s personality (child or parent). Since the decision 
to administer a rescue bronchodilator is often made by 
the parents, this indicator may not assess asthma control 
accurately in young children. Some age-specific paediatric 
versions of commonly used control questionnaires, translated 
to different languages, are becoming available for clinical 
studies (ACT, C-ACT). However, their potential application in 
paediatric clinical practice needs yet to be evaluated carefully.

Measurements of biomarkers might be useful in asthmatic 
children. However, successful sputum induction in children is 
limited, and serial assessment of sputum may be problematic 
since many children are unwilling to undergo repeated 
sputum inductions during follow-up visits. FENO (Exhaled 
Nitric Oxide) measurement is an acceptable evaluation of 
biomarkers in children with asthma, and may be helpful in 
monitoring medication effects. Reliable measurement of 
FENO is limited to children of five years and older.

Estimating unscheduled healthcare consultations for 
asthma in children is usually complicated by infection-
related non-specific airway symptoms. Determination of 
healthcare utilisation and non-medical costs in paediatric 

and adolescent clinical trials is based more upon the reports 
of parents or caregivers than on reports of patients. Child-
completed quality of life (QOL) questionnaires are useful in 
asthma studies if investigators are taking into consideration 
the child’s reading capabilities. Children under 12 years of 
age may have difficulty in reading and/or understanding a 
questionnaire without assistance. When children are assisted 
by their parents in completing a questionnaire, though, their 
responses change. Therefore, child-completed questionnaires 
should either be completed by the child alone or with the 
assistance of professional staff.

Asthma-related clinical trials in paediatric patients play 
a very important role in asthma research. These processes 
require paediatric and respiratory medical expertise from the 
investigators, and also thorough understanding of factors 
biasing study results. Clinical trials may help to establish new 
therapeutic strategies and evidence. These studies can only 
be carried out successfully by investigators with excellent 
communication, patience, and professional humility.   
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