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Chapter 1:    Introduction and aim 
     of this thesis.
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Epidemiology of asthma, eczema and allergic rhinitis

Asthma is a chronic disease and comes with frightening periods of shortness of breath, wheezing, 

and coughing. Asthma attacks during the night interfere with daily activities and thus can lead to 

diminished functioning. Exercise induced asthma is perturbing as during play and sport affected 

children cannot compete with peers. Children with asthma experience severe bouts of breathlessness 

after contracting a common cold or in allergic children after contact with allergens.

The pathogenesis of asthma includes an exaggerated reaction of the bronchial tree to several stimuli, 

including allergens and viruses, causing an exaggeration of the local inflammatory process. Environ-

mental influences as well as a genetic constellation lead to the disease.1 Many epidemiological studies 

have been performed to get insight into its prevalence. 

The International Study of Asthma and Allergies in Children (ISAAC) undertakes the most elaborate 

international epidemiological studies.2 The ISAAC studies prevalences using questionnaires and 

evaluates time trends of prevalences of asthma, eczema and allergic rhinitis. Their work shows that 

asthma and other allergic diseases are found all over the globe and that there is a wide variation in 

prevalence. The lowest prevalence of asthma was found in Indonesia (1.6%) and the highest in the 

United Kingdom (36.8%).3 The ISAAC study was not done in the Netherlands, but in the neighbouring 

countries of Belgium and Germany. ISAAC found childhood asthma prevalences between 10% and 

15%. A Dutch study, based on self-reporting, showed an almost similar prevalence of asthma in 

children aged 12 – 14 years of 12%.4

In the last two decades of the 20th century an increase in asthma prevalence was noted, but at the 

beginning of the 21st century a levelling off and even a diminishing trend has been reported in the 

Netherlands. Van Schayck found in a monitoring system of general practitioners a decrease in the 

prevalence of asthma symptoms in 8 and 9-year-old children from 18% to 13%.5 In the ISAAC report 

of 2006, 6 out of 10 countries reported a decrease in prevalence.2

Often asthma goes with other allergic diseases, such as eczema and allergic rhinitis. Eczema is an 

annoying skin disease with pruritic, red, scaly and crusted lesions, in childhood especially on the 

popliteal and anticubital flexural regions, and also on the wrist, ankles and neck. Questionnaire-based 

studies, like the ISCAAC-studies found prevalences varying between 5.9 and 16.0% in children aged 

7 and 8 years, living in the Western countries. For teenagers, 13 and 14 year old, prevalences varied 

between 4 and 14.4%. Comparable prevalences have been found in Scandinavia, Germany and the 

Netherlands. 4,6 
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In Italy, the prevalence of eczema, diagnosed by dermatologists was 5.8 (C.I 4.5 – 7.1).7 It is not 

surprising that the prevalence in the latter study was lower. It is estimated that 1 in 3 young children 

under the age of 1 year with eczema will develop asthma by the age of 6 years, pointing at a strong 

relationship between the two diseases.8

Allergic rhinitis refers to the allergic inflammation of the mucosa of the nose. The symptoms vary from 

sneezing, a running or blocked nose, often itching, with or without itchy eyes in the absence of a viral 

infection. Many individuals are allergic to grass pollen, hence the synonym hay fever.9 

Nocturnal nose blocking can lead to less sleep quality and therefore, left untreated, can interfere with 

daily activities and school performance. The prevalence has also been studied by ISAAC, and varies 

from 5.8% to 10.1% in the western countries in 6 and 7 year old children and from 9.7 – 20.2% in 13 

and 14 year olds. In some western countries the yearly prevalence increased with 0.2 - 0.4% per year, 

in other countries a decrease of 0.5 - 0.6% per year was found.2 In a Dutch questionnaire-based study 

in adolescents, an even higher prevalence of 28.3% was found.4

As for eczema, there is also a high association between allergic asthma and allergic rhinitis. It is esti-

mated that more than 70% of the patients with asthma will develop allergic rhinitis, hence the term 

‘united airway disease’ was introduced.10 

Pharmacoepidemiology

The most above mentioned epidemiological studies are questionnaire based. Inevitably, the use of 

questionnaires carries the possibilities of bias due to the wording of the questions asked, time frame, 

and confusion about symptoms. The epidemiology of diseases can also be established by studying 

the prescription of medications, the so-called pharmacoepidemiology.11 When a patient has been 

prescribed medication, it is obviously because the symptoms of the disease were severe enough to 

seek medical advice and care, moreover, the physician judges treatment with medications to be war-

ranted. The prescribed medication can be seen as a proxy for the disease. As a result, pharmacoepide-

miologic studies in general will give lower figures than questionnaire based study. On the other hand, 

these studies will give more insight into the numbers of patients with more severe disease. Moreover, 

pharmacoepidemiologic studies can give insight into combinations of medications and therefore 

information about co-morbidity.

To date, only a few studies on pharmacoepidemiology in allergic diseases in children have been 

performed. An Australian study found that 35% of the children with parent-reported asthma were 

prescribed ICS.12 Butz and co-workers studied the use of ICS in children, and found that only one in 5 
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children with asthma regularly had a refill for an ICS.13 Further studies into the pharmacoepidemio-

logy of asthma and other allergic diseases are scarce; there are no studies on the combinations of the 

diseases.

The first guidelines on paediatric asthma appeared in 1991. Guidelines are developed to help the 

physician in caring for the patient in the best manner, perhaps even evidence-based methods. Adhe-

rence to guidelines is therefore not only convenient for the physicians, but also offers state-of-the-art 

treatment for the patient. 

Therefore, insight into adherence to guidelines is important. Some studies on adherence have been 

published. However, these studies concern the adherence of paediatricians,14,15 focus on the use of 

inhaler devices,16 or study a relatively small number of children.17

Studying the adherence to guidelines using pharmacoepidemiology can give information on a large 

population of patients. The disadvantage of this method is that only prescription drugs can be stu-

died and not over-the-counter drugs, the diagnoses for which the drug was prescribed is missing, and 

that not all elements of the guidelines can be evaluated. Examples of elements that can be used in 

pharmacoepidemiologic studies can ascertain whether children with ICS also have had a prescription 

for a short acting betamimetic and one can look at starting doses of ICS.

Several methods to improve the adherence to guidelines have been developed. These include 

computer-assisted flow sheets, peer group training, and electronic medical records. Although every 

intervention has some beneficial effects, none has proven totally successful.18,19

Another method to improve guidelines adherence of physicians is the help of pharmacists. Phar-

macists play a role in the delivery of the medication and are already involved in controlling, e.g. to 

prevent undesired interactions. They know which medications the patients use. 

Some studies concerning the help of pharmacies in adult asthma care have been published. Mehuys 

et al found a beneficial effect on patients who had insufficiently treated asthma and a lower use of 

intervention therapy. They randomly assigned patients to pharmacies.20 A study in Australia also 

found an improvement of adult asthma care with the help of pharmacies.21 However, these interven-

tions were aimed at individual patients, and therefore intensive, expensive, and time consuming, for 

pharmacists as well as for patients. As far as we could find, no studies on the pharmacists’ assistance in 

paediatric asthma have been published.
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Pharmacovigilance

ICS are the cornerstone in the preventive treatment of asthma; their use is widely advised in 

guidelines.22,23,24 As for every therapy, ICS have side effects. Lipworth summarised the systemic side 

effects in adults.25 These effects include subclinical adrenal insufficiency, osteoporosis, subcapsular 

cataracts, ocular hypertension, glaucoma, and skin bruising. A review on the systematic side effects 

in children revealed no eye or skin problems.26 Although in high doses of fluticasone a negative ef-

fect on bone metabolism in asthmatic children was found,27 these disappear after dose reduction. In 

normal doses, no negative influence on bone density could be found.26

Although much concern ha been expressed on the negative effect on the height of children on long 

term ICS, long term follow up, even into adulthood has found no influence.28

Side effects are mostly seen after higher doses and in the more potent ICS, such as fluticasone. For 

example, in 40% of the children, using more than 400 microgram fluticasone daily, an insufficient 

reaction to synthetic adrenocorticotrophic hormone has been demonstrated.29

Therefore, although side effects are rare, children on ICS, and especially on higher doses, should be 

monitored for adverse effects. The risk for the occurrence of side effects should be addressed in dis-

cussions with the children and the parents. 

Although most side effects will be recognised, it remains important to look whether new, never befo-

re described adverse effects occur. Therefore continuous monitoring of reports of suspected adverse 

effects, otherwise known as pharmacovigilance, is warranted. With various techniques, e.g. statistical 

methods, the robustness of suspected adverse effects, can be evaluated. 

Spacer devices and dosisaerosols

In prescribing medication for asthma, physicians have not only to deal with the medications, but also 

with the inhalation devices. These are used to get an optimal delivery into the airways. In paediatric 

asthma care the most important are the pressurised metered dose inhalers in combination with 

spacer devices.

Spacer devices have two important properties. Firstly, by using a spacer coordination between actu-

ation of the pMDI and inhalation is not needed. Secondly, particles exceeding the respirable fraction 

will sediment out in the spacer device. By doing so, oropharyngeal deposition of large particles will 

be diminished. As the swallowing of these particles can cause systemic side effects, this is an obvious 

advantage. However, spacer devices have disadvantages.30 In plastic spacers, the output is diminished 

by static electric charge, which causes drug particles to stick to the spacer. Partially, this problem can 
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be prevented by the use of metal instead of plastics or by washing the plastic spacer with household 

detergent and than drying the spacer in the air.31

Another problem is caused by the obligatory need for valves. Their aim is to direct the flow of medica-

tion particles in the right direction, but for the opening of the valve a certain pressure has to be over-

come. The pressure needed can increase during use when medication, moisture or dust can cause 

sticking of the valve. For older children and adults, this is no problem, but for young children it can be. 

In 1998 attention was drawn to the bacterial contamination of nebulisers, used by patients with Cystic 

Fibrosis.32 In more than 30% of these nebulisers Pseudomonas species, microorganisms, which cause 

pulmonary infections in CF, were found. 

Since their introduction, regular cleansing of spacer devices has been advised, but studies to support 

the need for that are not available. Regular cleaning means extra work for the parents and takes time. 

Therefore, information on the need for cleansing is warranted.

For the treatment of asthma the inhalation of medication is preferred and its effectiveness is widely 

appreciated. 23,24 To ensure optimal inhalation therapy the combinations of pMDI’s and spacer devices 

have to be reliable. The output of particles which can reach the smaller airways has to be constant 

and the influence of physical factors should be as minimal as possible. To study these, the pMDI’s 

should be studied separately so that pMDI-dependent factors can be distinguished from spacer-de-

pendent factors. In the literature, most studies aim at the combinations. Furthermore, most studies 

use cascade impactors. Although impactors give a reliable insight into the relation between mass and 

particle size distribution, they have some disadvantages. One of these is the fact that the use of the 

metal throat and the several layers in the impactor will smash apart the larger particles and therefore 

could overestimate the amount of smaller particles. Also, most impactors use a standardised and 

fixed flow, which does not reflect the lower flows, generated by children. The use of impactors is 

prone to sampling errors.33 

Moreover, it’s use is time-consuming and therefore mostly several doses are combined before measu-

rements. Laser diffraction analysis (LDA) does not have these disadvantages. With LDA the particle 

size of every separate dose of a pMDI or of a pMDI-spacer combination can be assessed relatively 

easily and physical factors can be varied more easily. Therefore, a study into the reliability of several 

ICS-containing pMDI’s used in paediatric asthma should be initiated. 

Finally, the goal of paediatric asthma care is the well-being of the children. To reach this it is impor-

tant to give the children the best available and most appropriate treatment and care. One essential 

element in this is a good relationship to gain a partnership with the child.24 Therefore it is important 
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to know which worries, fears, concerns, and questions they have. Educational programs do not 

necessarily answer all these questions. Therefore it is warranted to study the questions children with 

asthma have. 

Aims of this thesis

In summary, the treatment of asthma is a multifaceted and many items have to be dealt with. In this 

thesis some of these items will be addressed. 

1  Because paediatric asthma has a high reported prevalence and often goes with other disea-

 ses, we studied the prevalence on the basis of pharmacoepidemiologic data (chapter 2).

2  Since several paediatric guidelines have been published, we studied the adherence to these

  guidelines, using prescription data (chapter 3 & 4) and sought whether pharmacists could

  help in improving adherence to these guidelines (chapter 5).

3  Because ICS are the cornerstone of the maintenance treatment of childhood asthma and are

  widely advised and used, we studied Dutch pharmacovigilance data and tried to find evi-

 dence for or against the robustness of new reported side effects (chapters 6, 7, 8).

4  For the inhalation of medication in young children spacer devices are used and it is advised

  to clean these weekly. We studied hygienic aspects of spacer devices in an outpatient popu-

 lation as well as in the laboratory (chapters 9 & 10).

5  Because pressurised metered dose inhalers are used as preferred medication, in combi-

 nation with spacer devices, for young children, we studied four different pressurised 

 metered dose inhalers (chapter 11).

6  Finally, in chapter 12 we report on the questions and worries children with asthma have.

In chapter 13 the results are summarised and discussed. In between the chapters, some patients are 

described.
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Karina

Karina was born after an uneventful pregnancy. Her father had always been in good health, her mo-

ther suffered from atopic dermatitis. The girl had a normal birth weight and received breast feeding 

during the first year. Soon after birth her skin became increasingly dry, red, and itchy. At the age of 

two months local skin treatment was started and she was referred to the dermatologist. At the age 

of 28 months she was admitted to the hospital because of an asthma attack and was treated with 

salbutamol, prednisolone and supplementary oxygen. After 3 days she was discharged from the hos-

pital and was advised to use salbutamol when needed. Sensibilisation for house dust mite, dog, tree 

pollen, chicken, cow’s milk and soya was demonstrated. Soya and cow’s milk were eliminated from 

the diet with some positive result on the skin symptoms.

Since she has experienced periods of wheezing and shortness of breath during viral infections 

and during rainy days. Periodically, she suffered from flare-ups of the atopic dermatitis and several 

ointments containing vaseline, pimecrolimus and corticosteroids such as triamcinolone, fluticasone, 

and mometasone were given. Also oral desloratadine and montelukast were added. At the age of 

three, she experienced two asthma exacerbations which were treated with prednisolone. At the age 

of 3 years and 4 months, she was admitted again to the hospital because of an asthma attack. Then 

beclomethasone fine particles 100 µg twice daily were prescribed. 

Thereafter, the number of asthma attacks decreased and she did not need bronchodilator therapy 

quite as often. The skin symptoms improved also. Desloratadine and montelukast were stopped and 

the dose of ICS was tapered. She however increasingly experienced sneezing and a runny nose when 

not having viral infections, so allergic rhinitis was suspected. Local treatment was not deemed neces-

sary.

In summary, at the age of 4 and a half years, the diagnoses this girl had been given were: atopic 

dermatitis, sensitisation for aeroallergens and some food stuffs, and asthma. Allergic rhinitis was 

suspected. Medications she had used were: inhaled salbutamol, ipratropium, beclomethasone; 

ointments containing vaseline, pimecrolimus, triamcinolone, fluticasone, and mometasone; and orally 

prednisolone, desloratadine, and montelukast. She had used a diet, free of cow’s milk, hen’s egg, and 

soya during the first 4 years. Despite all her medical problems her growth and psychomotor develop-

ment were normal. When she was 4 years of age, her brother was born. He is healthy and, so far, has 

not developed any signs of wheezing, sneezing or skin problems.




