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Food allergy is a common disease in infancy and early childhood.1-3 Current prevalence 

differs between 1 and 17%, due to the use of different definitions of what is a food 

aller gy, heterogeneity between studies and the use of non-gold standard diagnostic 

approaches.1;2 Several diagnostic tools are used to confirm or rule out a food allergy, but 

the current gold standard is a double blindplacebo controlled food challenge (DBPCFC). 

However, it is a time-consuming test, not without risk of a severe allergic reaction for 

the patient and it requires trained staff.4-6 However, besides the gold standard DBPCFC, 

food allergy is also regularly reported based on medical history, elevated serum specific 

IgE (sIgE) or a positive skin prick test (SPT).1;2 

Despite an unclear prevalence, particularly in infants, there is suspicion of rising food 

allergy prevalence.5;7-11 A follow-up study on self-reported peanut allergy in chil dren showed 

a prevalence of 0.4% in 1997, 0.8% in 2002 and 1.4% in 2008.10;11 A retrospective 

Australian study reported numbers for peanut allergy of 0.73% for children born in 2001, 

and 1.15% for children born in 2004.8 Another Australian study describes a 350% increase 

in food-induced anaphylaxis hospital admissions between 1994 and 2005.12 For the 0-4 

year olds the increase was most prominent for peanut followed by cow’s milk and hen’s 

egg induced anaphylaxis. Since food allergy influences quality of life negatively and causes 

higher health care costs, concern of an increasing problem is even greater.4;13-15 

Table 1: Symptoms of food allergy 4;16;17

Tract Symptoms

Cutaneous Angioedema
Urticaria
Pruritus

Erythema
Rash
Atopic dermatitis

Gastrointestinal Angioedema
Tongue swelling
Oral pruritis
Nausea
Abdominal pain
Infantile colic
Reflux

Vomiting
Diarrhoea
Irritability
Food refusal
Weight loss
Gastro-intestinal bleeding

Respiratory Nasal congestion
Pruritus
Rhinorrhea
Sneezing
Laryngeal oedema
Hoarseness

Dyspnea
Wheezing
Asthma
Chest tightness
Cough

Ocular Pruritus
Conjunctival erythema

Tearing
Periorbital edema

Cardiovascular Tachycardia
Bradycardia 
Hypotension

Dizziness
Fainting
Loss of consciousness
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Food allergy can present itself with a range of different symptoms in several different 

organs.16;17 Symptoms can vary from one symptom only to a range of symptoms in 

different organs. A list of symptoms in which food allergy should be suspected is presented 

in table 1.4;6;16 Reactions vary in severity from mild to life-threatening, depending on the 

amount of ingested food, the preparation of the food, degree of sensitization, patient’s 

age, exercise, alcohol intake and presence of other diseases.4;16 So far, the only treatment 

for food allergy is avoidance of the causal allergen.16 Trials with oral immunotherapy 

have been performed, but these are not yet available in clinical practice since long term 

effects and safety are unknown.16 Children who suffer from food allergy outgrow their 

allergy and develop tolerance in 26.6% of the cases, with a mean age of 5.4 years.18 

However, these numbers are based on all food allergies in children. For cow’s milk allergy 

(CMA) it is known that children are more likely to develop tolerance at a younger age. 

87% of the children are tolerant for cow’s milk protein at three years of age.19 

Despite the good prognosis of CMA for developing tolerance, there is a risk of 

developing other allergic diseases later in life, the so called allergic march.20;21 Asthma 

is often the next atopic disease to develop.22 Diagnosis is usually based on the clinical 

history of recurrent wheezing episodes, although lung function tests are also used, but 

so far mainly for research purposes.23-26 The other allergic disease that is part of the 

allergic march is allergic rhinitis. Diagnosis is based on clinical history, and this disease, if 

not treated adequtely, is known to have major influence on asthma control.27 However, 

also people who do or did not suffer from food allergy can develop asthma and allergic 

rhinitis. Evidence proving an “allergic march” is still too limited.28 So far, a clear cause of 

CMA, food allergy and the existence of the allergic march has not been found.

The EuroPrevall study was designed to “investigate prevalence, costs and basis of 

food allergy” to close several gaps in the current available knowledge of the rising 

food allergy problem.15 The main aim of the study is to investigate DBPCFC confirmed 

food allergy. Since the diagnosis food allergy is regularly based on non-gold standard 

tools, communication and research about food allergy is complicated.1;2 To improve 

communication about allergy, both by health care professionals as well as lay persons, 

the World Health Organisation (WHO) revised the definitions used regarding allergic 

disease in 2003.29 The WHO defined “allergy” as a hypersensitivity reaction initiated by 

a specific immunological mechanism and “hypersensitivity” as objectively reproducible 

symptoms or signs initiated by exposure to a defined stimulus at a dose tolerated by 

normal persons.29 In 2007 it turned out most researchers had not adopted the new 

definitions.5 
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The EuroPrevall study is funded by the European Union.15 Many different types of 

research from basic to clinical, in infants, children and adults have been conducted in this 

study.15;30 The EuroPrevall study is the first study to investigate food allergy preva lence, 

with a gold standard based diagnosis, in the European general population.15;30 This thesis 

describes results from the Dutch EuroPrevall birth cohort study.

Outline of this thesis:

In chapter two the study methods and aims of the EuroPrevall birth cohort study are 

presented. This is a European multi-centre study following children from birth up to 2.5 

years of age. Main aim of the study is to investigate DBPCFC confirmed food allergy for 

the main food allergens among this age group, namely cow’s milk, hen’s egg and peanut.  

Both the published baseline characteristics of the birth cohort as well as the European 

CMA numbers are presented. Also, the additional Dutch cohort specific analysis regarding 

ethnic background and the representation of the recruited population are presented. 

Chapter three compares the two infant formulas used in the Dutch cohort for the 

treatment of CMA. An extensively hydrolysed formula (eHF) is currently the standard 

treatment. It is known that about 10% of the children are not effectively treated with 

an eHF, so they are switched to an amino acid based formula (AAF). In this study we 

investigated how many children had incomplete symptom resolution upon eHF and 

whether symptoms at presentation of CMA are able to predict it.

In chapter four we comment on a publication by Taylor et al who investigated the 

cost-effectiveness of both an extensively hydrolysed formula (eHF) and an amino acid 

based formula (AAF).31 They used data from The Health Improvement Network (THIN) 

database, covering infants with CMA younger than 1 year of age and marked in the 

database by a certain code. However, it is not clear from the manuscript how CMA was 

defined. In this reply we comment on the results presented by Taylor et al.

In chapter five we describe two children with a false-negative DBPCFC and a severe 

allergic reaction upon introduction of cow’s milk. Both children were suspected of CMA 

while fully breastfed. Both children showed no symptoms during the active day of the 

DBPCFC. However, they developed severe reactions while drinking their first bottle of cow’s 

milk based partially hydrolysed formula. In this case report we discuss possible causes of 
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these false-negative food challenges and suggest a protocol change to limit the risks.

In chapter six the results of a pilot study regarding epigenetic changes as possible cause 

for CMA are discussed. Since CMA is a complex disorder, several genetic and environ-

mental factors are possible risk factors for developing CMA. There is a fast increase 

in prevalence of allergic diseases in Western countries, which cannot be explained by 

genetics alone. It is hypothesized that the increased prevalence is likely to be caused 

by alterations in the environment such as a change in diet pattern. Epigenetics include 

all modifications to DNA and proteins and are thought to regulate gene expression 

and/or protein function. Moreover, epigenetics is thought to be influenced by genetics 

and environmental circumstances. In this chapter the results of a pilot study regarding 

epigenetic changes in children with CMA compared to healthy controls as well as former, 

now tolerant CMA children are presented.

Chapter seven discusses the role of SNPs and the Filaggrin gene within CMA. Several 

SNPs are known to be involved in allergic diseases such as asthma. Furthermore, Filaggrin 

has been reported in several allergic diseases, including peanut allergy. In this small 

sample size study, six known SNPs and the role of Filaggrin was investigated in children 

who have been (previously) diagnosed with CMA and healthy controls.

In chapter eight we investigated the association of asthma-like symptoms and aero-

allergen sensitization in the first 2.5 years of life with CMA. In the literature regarding 

the allergic march, asthma is described as the next atopic disease to develop in life 

after having had a food allergy. In this study we investigated whether aero-allergen 

sensitization, asthma-like symptoms and use of asthma-medication are already different 

between children with CMA compared to age-matched healthy controls.

In chapter nine we comment on a publication by Mulder et al regarding the risk of 

allergic diseases in children and prenatal acid-suppressive drug exposure.32 They found 

an association between the development of atopic dermatitis, asthma and allergic rhinitis 

in childhood and prenatal acid-suppressive drug exposure. The association between acid-

suppressive drug exposure during pregnancy and the development of asthma and other 

allergic diseases, as reported by Mulder et al., in our opinion, has not been proven. 

Inter nationally accepted criteria for the diagnosis of asthma are essential for the reliable 

assess ment of an association.
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Chapter ten describes a study to investigate a new lung function technique in new born 

infants, with or without lung disease. Infants with CMA are described to be at risk for 

developing asthma. According to international guidelines asthma cannot be diagnosed 

at a young age. However, it could be that asthma is already present, but undiagnosed. 

Although asthma is a clinical diagnosis, lung function is of help in diagnosing asthma. 

Current available lung function techniques require the child’s cooperation, making it 

im possible to use with infants and young children. For research purposes there are 

tech niques available without requiring cooperation. However, they require the use of 

a facemask that changes the breathing pattern of the child. In this study a new lung 

function tech nique not requiring a facemask or cooperation, was compared to the 

available gold standard.

Chapter eleven contains a summary and general discussion of the results described in 

this thesis and recommendations for future studies.

This thesis is completed with a summary of the results in Dutch for non-medical trained 

readers. Furthermore, a list of publications and contributing authors, a portfolio of the 

courses undertaken by the author, a curriculum vitae of the author, and an acknow-

ledgment are included.
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