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Abstract

Time trends in prevalence of sensitization to milk, egg and peanut in the Netherlands

In the Netherlands, the number of people with a peanut allergy increased in the period from 1995 to
2007. There are no indications of any increase in food allergies for cow’s milk and eggs. These results
were obtained from a study carried out by the National Institute for Public Health and the Environment
(RIVM) by order of the Food and Consumer Product Safety Authority. The aim of this research was to
investigate whether there are any trends in the prevalence of food allergies in the Netherlands. In this
study, the prevalence of food allergy was based on the presence of IgE antibodies specific for peanuts,
cow’s milk and eggs in human blood - a measure for allergic sensitization. Approximately 30 to 60% of
these sensitized subjects will develop allergic symptoms.

The prevalence of allergic diseases, such as asthma and eczema has increased in Western countries
during the nineteen-eighties and nineties. There are indications that the prevalence of peanut allergy is
also increasing. It is currently unknown which genetic and environmental factors are involved in this
increase. Peanut allergy has a large impact on a person’s quality of life. Allergic people who
accidentally ingest peanuts can develop life-threatening symptoms, which can only be prevented by
eliminating peanuts from the diet. This is not always easy, since peanuts are used as ingredients in
many food products.

In this study the presence of IgE antibodies for the food allergens was assessed in blood. The blood
samples were obtained in two different time periods: in 1995/1996 and in 2006/2007. The prevalence
of sensitization was assessed in four age groups: 0-4 years, 5-18 years, 19-40 years and 41-79 years.

Key words:
peanut allergy, food allergy, prevalence, trends
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Rapport in het kort

Trends in het voorkomen van voedselallergie voor pinda, melk en ei in Nederland

Tussen 1995 en 2007 is in Nederland het aantal mensen dat allergisch is voor pinda’s toegenomen.
Voedselallergie voor koemelk en ei is niet toegenomen. Dit blijkt uit onderzoek van het RIVM
uitgevoerd in opdracht van de Voedsel en Warenautoriteit (VWA) om trends vast te stellen in de mate
waarin voedselallergie in Nederland voorkomt. In het onderzoek is de mate waarin voedselallergie
voorkomt gebaseerd op de aanwezigheid van IgE-antistoffen tegen pinda, melk of ei in bloed, een maat
voor allergische sensibilisatie. Ongeveer 30 tot 60% van de personen met deze antistoffen heeft
daadwerkelijk allergische klachten.

In westerse landen zijn in de jaren tachtig en negentig van de vorige eeuw allergische aandoeningen
zoals astma en eczeem sterk toegenomen. Enkele studies tonen aan dat voedselallergie voor pinda ook
aan het toenemen is. Het is echter nog niet bekend welke genetische en omgevingsfactoren deze
toename kunnen verklaren. Pinda-allergie heeft een grote invloed op de kwaliteit van leven.
Allergische mensen die per ongeluk pinda’s eten kunnen daar levensbedreigende symptomen van
ondervinden. Dit kan alleen voorkomen worden door geen pinda’s te eten. Dat is niet altijd
gemakkelijk omdat pinda’s in veel voedingsproducten worden verwerkt.

Voor deze studie is de aanwezigheid van IgE-antistoffen tegen de onderzochte voedingsstoffen in bloed
bepaald. De bloedmonsters zijn in twee perioden afgenomen, waartussen ongeveer tien jaar tijd zit
(1995/1996 en 2006/2007). De mate waarin sensibilisatie voorkomt is voor vier leeftijdscategorieén
bepaald: 0 tot 4 jaar, 5 tot 18 jaar, 19 tot 40 jaar en 41 tot 79 jaar.

Trefwoorden:
pinda-allergie, voedselallergie, prevalentie, trends
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Summary

In developed countries allergic diseases affect 15-30% of the population and the prevalence of asthma
and atopic eczema has increased in the past. Currently it seems that this prevalence has reached a
plateau. There are indications that the prevalence of food allergy and especially peanut allergy has been
increasing in Western countries as well. To investigate time trends in food allergy in the Netherlands,
an immunosurveillance was conducted in which sensitization was measured to cow’s milk, chicken egg
and peanut in children and adults.

The sera for this immunosurveillance were obtained from two sequential nationwide serum banks
which were collected for the Pienter studies in 1995-1996 and 2006-2007. Sensitization to food
allergens was assessed with a radioallergosorbent test (RAST) and IgE titres equal to or higher than
0.35 or 1.2 TU/ml were used to select sensitized subjects. Sensitization was assessed in four age groups:
0-4 years (n=452), 5-18 years (n=1067), 19-40 years (n=1493) and 41-79 years (n=2006).

There was no increase in sensitization to milk and egg when Pienter 1 and 2 were compared. However,
peanut sensitization increased in the period from 1995-1996 to 2006-2007, except in the age group
5-18 years. In adults (19-79 years) the most prominent changes were observed, and these were
significant when all sensitized subjects were compared. At higher IgE levels (> 1.2 IU/ml) the time
trend was still present in the adults, but failed to reach significance. Peanut allergy develops in the
majority of patients during childhood and is in almost all cases a lifelong problem. The most significant
differences were observed in the adults, who were probably sensitized at a younger age. Therefore, the
observed trends between 1995 and 2007 might be a reflection of events that took place when these
subjects were much younger and the rise in prevalence of peanut sensitization in these individuals
may be due to conditions that were apparent during that earlier time period.

This study demonstrates a time trend in peanut sensitization, which is in line with what has been shown
previously in studies from the UK and Australia. Currently, it is unknown how this increase in peanut
allergy can be explained.

RIVM Report 340350003 6
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1 Introduction

It is estimated that 15-30% of the population in developed countries is affected with one or more
allergies (Aberg et al., 1999). Epidemiological studies have provided strong evidence for a rise in the
prevalence of allergic diseases during the last decades (Bach, 2002). This has especially been shown
for allergic asthma and rhinitis in the period from 1980 through the mid 1990s (Woolcock and Peat,
1997; Aberg et al., 1999, Ross Anderson, 2007 #147; Upton et al., 2000; CDC, 2006; Ross Anderson et
al., 2007). After this increase, the prevalence of asthma has remained relatively stable and a plateau
seems to be reached or the prevalence is decreasing slightly (Braun-Fahrlander et al., 2004; Nowak et
al., 2004; Mommers et al., 2005; Zollner et al., 2005; Smit and Van Schayck, 2006).The prevalence of
atopic eczema has increased as well in developed countries but has reached a plateau during the last
decade. In developing countries, however, the prevalence of atopic dermatitis is still increasing
(Williams, 1992; Williams et al., 2008).

There is evidence that food allergies are on the rise as well. In the US, a cross-sectional survey was
conducted to study trends in food allergy. In the period from 1997 through 2007 the prevalence of self-
reported food allergy increased significantly from 3.2% to 3.9%. Furthermore, the ambulatory care
visits and hospitalizations related to food allergy increased (Branum and Lukacs, 2008; Branum and
Lukacs, 2009). In addition, a telephone survey conducted in 1997 and in 2000 in the US has shown that
reported peanut allergy has increased from 0.4% to 0.8% in children aged 0-18 years (Sicherer et al.,
2003). Also, in the UK it has been demonstrated that the number of hospital admissions for food-
related anaphylaxis has increased since 1990 (Gupta et al., 2007). These studies indicate that food
allergies are increasing, but it cannot be excluded that these estimates are influenced by increasing
awareness of physicians and patients.

There is a limited number of longitudinal studies that has assessed the prevalence of sensitization to
food allergens or the prevalence of food allergy diagnosed with food challenges. Such studies would
provide more quantitative data that can be used to estimate time trends. In the UK, time trends in
peanut sensitization and allergy were studied in three birth cohorts from the same geographical area.
Sensitization was assessed with skin prick testing in children aged 3-4 years. It was shown that the
prevalence of peanut sensitization increased significantly from 1.3% in those born in 1989 to 3.3% in
those born between 1994 and 1996 (Grundy et al., 2002). In children born between 2001 and 2002 the
prevalence of sensitization decreased to 2%. Similarly, the increase of clinical peanut allergy increased
in the first two cohorts from 0.5% to 1.4% and than decreased slightly to 1.2% (Venter et al., 2009). A
retrospective study in Australia has shown that in children aged 0-6 years the incidence of clinically
diagnosed peanut allergy rose from 0.73% in those born in 2001 to 1.15% in those born in 2007
(Mullins et al., 2009). In contrast, in a follow-up study conducted in Canada, the prevalence of
clinically diagnosed peanut allergy in 7-year old children did not change between 2000-2002 and 2005-
2007 (Ben-Shoshan et al., 2009). Hence, there is evidence that there is an increase in food allergy and
especially peanut allergy, but similar to other allergies this increase may have reached a plateau in the
last decade.

In order to get more insight in time trends in the prevalence of food allergy in the Netherlands, the
Dutch Food and Consumer Products Safety Authority (VWA) has initiated this project. The RIVM has
conducted two different studies to establish if food allergy is on the rise in the Netherlands. In the first
immunosurveillance, no evidence was found for an increase in sensitization to milk and egg in

1-year old Dutch children in the period from 1992 to 2003 (Ezendam et al., 2008). To further
investigate trends in food sensitization, a second immunosurveillance was conducted in which
sensitization to cow’s milk, chicken egg and peanut was measured both in children and adults. The sera

RIVM Report 340350003 7
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for this immunosurveillance were obtained from two sequential national serum banks, which were
collected for the Pienter studies in 1995-1996 and 2006-2007 (De Melker and Conyn-Van Spaendonck,
1998; Van der Klis et al., 2009).

RIVM Report 340350003 8
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2.1

2.2

RIVM Report 340350003

Methods

Study design and population

In order to investigate trends in the prevalence of sensitization to food allergens, food-specific IgE was
measured in sera obtained from two nationwide serum banks. These serum banks were collected for
two sequential cross-sectional population-based studies, called the Pienter studies (Peiling Immunisatie
Effect Nederland Ter Evaluatie van het Rijksvaccinatieprogramma). The Pienter study was initiated to
evaluate the efficacy of the Dutch vaccination program. The first serum bank was collected from
October 1995 to December 1995 in collaboration with the public health services (Pienter 1). A total of
8539 blood samples were collected from subjects in the ages 0-79 years, covering all areas of the
Netherlands (De Melker and Conyn-Van Spaendonck, 1998). The second national serum bank was
collected from February 2006 to June 2007 and the study design was kept similar to that of Pienter 1.
A total of 6386 sera were collected in subjects aged 0-79 years (Van der Klis et al., 2009).

Sample size and serum collection

In the sera from Pienter 1 and 2 specific IgE against cow’s milk, chicken egg and peanut was measured
in four age groups: 0-4 years old, 5-18 years old, 19-40 years old and 41-79 years old. A power
analysis was performed to calculate the sample size in each age group. For the age groups 0-4 years
and 5-18 years, a sample size of 500 subjects was recommended, assuming a change in prevalence
from 10 to 15% at 5% levels of significance and a power of 80%. For the age groups 19-40 years and
41-79 years a sample size of 1000 subjects was recommended to detect a change in prevalence from

6 to 9%.

The databases from the Pienter studies were used to select randomly sufficient numbers of subjects. It
was not possible to obtain sufficient samples in all age groups, due to limited availability. The sample
sizes are summarized in Table 1. There were not enough samples available in age group 0-4 years from
Pienter 1 and 2 and in age group 19-40 years from Pienter 1.

Table 1 Number of analyzed sera per age group

Age group Sample size Median age Sample size Median age
Pienter 1 Pienter 2

0 —4 years 235 2 217 2

5—18 years 440 12 627 12

19 —40 years 556 31 937 29

41 —79 years 1009 58 997 63

In Table 1 the median age in each age group is shown as well. The distribution of the different ages
within an age group is similar in all age groups, except in age group 41-79 year. In this age group the
median age in Pienter 2 was 5 years higher than in Pienter 1, which is attributed to a larger proportion
of subjects aged 65 years and older.
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2.3 IgE measurements

The measurement of specific IgE for peanut, milk and egg in serum was performed at Sanquin in
Amsterdam, The Netherlands. Specific IgE was assessed with a radioallergosorbent test (RAST) as
described previously (Aalberse et al., 1981). Sera were first screened by performing a RAST for a
combination of the three allergens. Then, RAST was performed for the individual allergens in the
positive samples (IgE > 0.35 IU/ml). Sensitization to milk, egg or peanut was assessed by using two
cut-off levels: IgE levels equal or higher than RAST class 1 (> 0.35 IU/ml) or equal to or higher than
RAST class 2 (> 1.2 IU/ml).

2.4 Statistics

Statistical analyses were performed by using SPPS statistical software (SPSS Inc., Chicago, IL, USA).

Differences between Pienter 1 and 2 concerning the prevalence of sensitization were assessed with a
chi-square test.

RIVM Report 340350003
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3 Results

3.1 Prevalence of cow’s milk sensitization

In Figure 1 the prevalence of cow’s milk sensitization is shown. This figure presents all sensitized
subjects with IgE titres > 0.35 IU/ml. Furthermore, Table 2 summarizes data on the prevalence of

cow’s milk sensitization using two cut-off values. The highest prevalence rates were found in children
aged 0-4 years and cow’s milk sensitization declined with ageing. There were no significant differences
between Pienter 1 and Pienter 2 when a cut-off value of 0.35 IU/ml was used. However, when a higher

cut-off level was used (IgE titres > 1.2 IU/ml) sensitization was significantly lower in the age group

19-40 years in Pienter 2 compared to Pienter 1.
25 7
20 1
15 1

10 7

% sensitization

0-4 5-18 19-40
Age groups

41-79

Figure 1: Cow’s milk sensitization in 1995/1996 and 2006/2007.

The prevalence of sensitization was calculated by comparing the number of sensitized subjects
(IgE = 0.35 TU/ml) with the total number of subjects analyzed (expressed as %). Sera were sampled in
1995/1996 (Pienter 1, dark grey) or 2006/2007 (Pienter 2, light grey).

Table 2: Prevalence of cow’s milk sensitization

Age group Cut-off’ Pienter 1 Pienter 2
(IU/ml IgE) (1995/1996) (2006/2007)
% n' % n®
0 — 4 years >0.35 19.2% 45/235 18.4% 40/217
>1.2 3.8% 9/235 3.7% 8/217
5—18years >0.35 11.8% 52/440 11.5% 47/627
>12 2.3% 10/440 1.3% 8/627
19 -40 years >0.35 4.0% 22/556 4.7% 44/937
>1.2 1.3% 19/556 0.21%* 2/937
41 -79 years >0.35 5.4% 54/1009 4.8% 31/997
>1.2 1.1% 11/1009 1.6% 16/997

" The prevalence of sensitization to cow’s milk was calculated by using two cut-off values: 0.35 IU/ml and 1.2 IU/ml

IgE. ¥ n is the number of sensitized subjects compared to the total number of subjects analyzed. * Significantly different

from Pienter 1 (p<0.05)

RIVM Report 340350003
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3.2 Prevalence of chicken egg sensitization

The frequency of egg sensitization was in both cohorts lower than milk and peanut sensitization
(Figure 2, Table 3). The highest frequency of egg sensitization was found in children aged 0-4 years.
There was a decrease in egg sensitization in age groups 5-18 and 19-40 years, but in age group

41-79 years an increase of egg sensitization was observed. There was no difference between Pienter 1
and 2.

% sensitization

0-4 5-18 19-40 41-79
Age groups
Figure 2: Chicken egg sensitization in 1995/1996 and 2006/2007.
The prevalence of sensitization was calculated by comparing the number of sensitized subjects

(IgE > 0.35 TU/ml) with the total number of subjects analyzed (expressed as %). Sera were sampled in
1995/1996 (Pienter 1, dark grey) or 2006/2007 (Pienter 2, light grey).

Table 3 Prevalence of chicken egg sensitization

Age group Cut-off' Pienter 1 Pienter 2
(IU/ml IgE) (1995/1996) (2006/2007)
% n' % n'
0 —4 years >0.35 5.5% 13/235 6.0% 13/217
>1.2 0.85% 2/235 0.92% 2/217
5—18years >0.35 3.9% 17/440 2.1% 13/627
>12 0.45% 2/440 0.16% 1/627
19 —40 years >0.35 1.8% 10/556 1.1% 10/937
>1.2 0.36% 2/556 0.11% 1/937
41 -79 years =>0.35 3.6% 36/1009 3.1% 31/997
>1.2 0.79% 8/1009 0.60% 6/997

" The prevalence of sensitization to chicken egg was calculated by using two cut-off values: 0.35 [U/ml and
1.2 TU/ml IgE. ¥ n is the number of sensitized subjects compared to the total number of subjects analyzed.

RIVM Report 340350003
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3.3

Prevalence of peanut sensitization

In Figure 3 and Table 4 the results for peanut sensitization are summarized. In Pienter 1, the prevalence
of peanut sensitization increases approximately 4-fold from 0-4 to 5-18 years. Thereafter, a decline in
peanut sensitization is observed in the other age groups. In Pienter 2 the prevalence of peanut
sensitization increases further in age group 19-40 years and then declines again. The prevalence of
peanut sensitization is higher in Pienter 2 than in Pienter 1, except for the age group 5-18 years. When
all sensitized subjects were analyzed (IgE > 0.35 IU/ml), this increase was significant in age groups
19-40 years and 41-79 years. When a higher cut-off value of 1.2 IU/ml was used, the prevalence rates
in the age groups 19-40 years and 41-79 years are still higher in Pienter 2, but these increases failed to
reach significance.

12 7

10 7

% sensitization
N
Il

0-4 5-18 19-40 41-79
Age groups

Figure 3: Peanut sensitization in 1995/1996 and 2006/2007.

The prevalence of sensitization was calculated by comparing the number of sensitized subjects

(IgE > 0.35 1U/ml) with the total number of subjects analyzed (expressed as %). Sera were sampled in
1995/1996 (Pienter 1, dark grey) or 2006/2007 (Pienter 2, light grey). * Significantly different from Pienter 1
(p<0.05)

Table 4: Prevalence of peanut sensitization

Age group Cut-off' Pienter 1 Pienter 2
(IU/ml IgE) (1995/1996) (2006/2007)
% n® % n'
0 — 4 years >0.35 2.6% 6/235 5.6% 12/217
>12 2.1% 5/235 2.8% 6/217
5—18 years >0.35 8.2% 36/440 | 7.5% 47/627
>1.2 4.3% 19/440 | 3.5% 22/627
19 -40 years >0.35 6.7% 37/556 | 9.8%* 92/937
>1.2 3.4% 19/556 | 5.4% 51/937
41 -79 years >0.35 3.6% 36/1009 | 5.5%* 55/997
>1.2 1.2% 12/1009 | 2.0% 20/997

" The prevalence of sensitization to peanut is calculated by using two cut-off values: 0.35 IU/ml and 1.2 IU/ml IgE.
$ 1 is the number of sensitized subjects compared to the total number of subjects analyzed. * Significantly different from
Pienter 1 (p<0.05)

RIVM Report 340350003 13
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3.4

Differences in peanut-specific IgE titres between Pienter 1 and 2

In order to see if there was a difference in the height of peanut-specific IgE titres between Pienter 1 and
2, the IgE titres were categorized in 5 RAST classes: RAST 1: 0.35 — 1.1 IU/ml,

RAST2: 1.2 -2.71U/ml, RAST3: 2.9 - 7.7 IU/ml, RAST4: 7.8 — 66 IU/ml and RAST 5: > 66 IU/ml.
The distribution of the different RAST classes in all sensitized subjects is shown in Figure 4.

In the age group 0.-4 years the majority of the sensitized subjects had IgE titres in the categories

RAST 1 and 2. However, IgE levels were higher in Pienter 2 than in Pienter 1. In 16.7% of the
children, the IgE titres were RAST class 4 and 5, whereas these titres were absent in Pienter 1. In the
age group 19-40 years the distribution of RAST classes was different between Pienter 1 and 2. In
Pienter 1. In Pienter 1, more subjects had RAST class 4 titres than in Pienter 2. There were no large
differences (< 5%) between Pienter 1 and 2 in the RAST class distribution in age groups 5-18 years and
40-79 years.

0-4 years 19-40 years
100% 7 100% T
[ ] o0 | |
80% 80% A
70% 7
60% | 60% 7
50% A
40% | 40% -
30% 7
20% 20% 1
10% 7
0% 0%
PIENTER 1 PIENTER 2 PIENTER 1 PIENTER 2
5-18 years 40-79 years
100% 1 100% 7
90% 7 90% - - -
80% 7 80% 7
70% 7 70%
60% 7 60% 7
50% 7 50% 7
40% - 40%
30% 1 30% 7
20% 20%
10% A 10%
0% 0%
PIENTER 1 PIENTER 2 PIENTER 1 PIENTER 2

Figure 4: Distribution of peanut-specific IgE titres in 1995/1996 and 2006/2007.

The IgE titres were categorized in five RAST classes (RAST 1(white bars), RAST 2 (light grey bars),
RASTS3 (dark grey bars), RAST 4 (darker grey bars), RAST 5 (black bars). Distribution of the RAST classes
in Pienter 1 and 2 is displayed for each age group.

RIVM Report 340350003 14
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4 Discussion

In this immunosurveillance an increase in peanut sensitization was shown in the period from 1996-
1997 to 2006-2007, which was especially observed in children aged 0-4 years and in adults aged

19-79 years but not in children aged 5-18 years. The observed increase in adults was significant when a
cut-off level of 0.35 IU/ml was used. There was no trend in sensitization to cow’s milk and chicken
egg, which is in line with our previous study. In this study, we have shown that there is no evidence for
an increase in cow’s milk and egg sensitization in 1 year old Dutch children born in 1992-1994 and
those born in 2002-2003 (Ezendam et al., 2008).

The observed time trend in peanut sensitization is in line with what has been shown in other studies. In
these studies an increase in peanut sensitization was shown, which was accompanied by a rise in
clinical peanut allergy (Mullins et al., 2009; Venter et al., 2009). In the UK it was possible to compare
three sequential cohorts and the first time point was earlier than in our study. Peanut sensitization was
assessed in three year old children born in 1989 or in 1996 and a tree-fold increase in peanut
sensitization and clinical peanut allergy was shown. However, a slight decrease was observed in
children born in 2001-2002, suggesting that the prevalence reached a plateau (Venter et al., 2009). The
increase in the Australian study was shown in children born in 2001 and those born in 2007 (Mullins et
al., 2009). A study from Canada shows no increase in clinically diagnosed peanut allergy in seven year
old children that were born between 1993-1995 and those born in 1998-2000 (Ben-Shoshan et al.,
2009). Possibly, in this period in Canada a plateau was already reached, similar as was shown in the
three sequential cohorts from the UK.

In our immunosurveillance both children and adults were included, whereas the abovementioned
studies only included children. The onset of peanut sensitization and allergy is predominantly in
childhood. Approximately 95% of the peanut allergic patients have their first reaction under the age of
15 years (Moneret-Vautrin et al., 1998; Mullins et al., 2009). Furthermore, in almost all patients peanut
allergy is a lifelong problem, which resolves only in a minority of the patients. In this
immunosurveillance the trends between different age groups are compared in two time periods. It is to
be expected that in the adults, peanut sensitization has occurred at a young age. The differences
between the two cohorts could be a reflection of changes in prevalence that occurred earlier than
between 1996-2007. The most significant differences were observed in the adults, which may be a
reflection of events that took place during their childhood, and the rise in prevalence of peanut
sensitization in these individuals may be due to conditions that were apparent during that time period.

The increase in peanut allergy which has been shown in a limited number of longitudinal studies might
simply be a reflection of the general increase in atopic diseases. Probably there are general genetic and
environmental factors that have an impact on all atopic diseases, including food allergy. There is
limited data available on genetic and environmental factors that influence food allergy. One important
genetic factor that increases the risk on food allergy and other allergies is a family history of atopic
diseases (Hourihane et al., 1996). There is currently not much evidence for a role of the ‘hygiene
hypothesis’, which postulates that a reduced microbial burden impairs the maturation of
immunoregulatory mechanisms resulting in a rise in allergies (Strachan, 1989; Romagnani, 2004). The
association between dog ownership and lower risk on food allergy (Gern et al., 2004) gives some
evidence that increased exposure to (dog) microbes beneficially influences the development of food
allergy. The absence of a time trend in milk and egg sensitization could imply that there are certain
factors that specifically influence peanut allergy and could explain the observed time trend.

RIVM Report 340350003 15
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There are numerous risk factors proposed that could influence peanut allergy, but the scientific
evidence for a role of these factors is lacking (Boulay et al., 2008). One of the new hypothesis is the
impact of early life exposure to peanuts. For many years, the American Academy of Pediatrics and the
UK government recommended maternal dietary avoidance during pregnancy, lactation and in the fist
years of life. Recently, these recommendations have been abandoned because of lack of conclusive
evidence for a protective effect (Hourihane et al., 2007). Interestingly, there is anecdotic evidence that
it might be the other way around. In some countries peanut is introduced to the diet early in life and
consumed in relative high amounts already at an early age, as is the case for example in Israel.
Nevertheless, the prevalence of peanut allergy is low in this country, whereas the prevalence of other
food allergies is comparable to other countries (Dalal et al., 2002; Du Toit et al., 2008). These
observations have introduced a new hypothesis, that early life introduction of peanut might lead to oral
tolerance and protects against peanut sensitization. Currently, this is not proven in epidemiological
studies, but in experimental animal studies evidence for this hypothesis has been found. In mice it was
shown that low-dose peanut exposure during pregnancy and lactation reduced the risk on peanut allergy
(Lopez-Exposito et al., 2009). In the current study, no information was available on peanut
consumption during pregnancy. Currently, in the UK an epidemiological study is ongoing to
investigate this hypothesis in humans.

In conclusion, we have shown that in the Netherlands there is a time trend in peanut sensitization in the
period from 1996-1997 to 2006-2007, which was especially seen in adults. Currently there is
insufficient knowledge on genetic and environmental risk factors that could explain this rise in peanut
sensitization. Insight in environmental factors that influence peanut allergy and also food allergy is
important in order to develop preventive strategies to reduce the burden of peanut allergy and other
food allergies.

RIVM Report 340350003 16
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