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Allergen exposure in infancy and the
development of sensitization, wheeze,
and asthma at 4 years
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Background: The relationship between mite and pet allergen

exposure in infancy and the subsequent development of

sensitization and asthma is complex.

Objective: We prospectively investigated the effect of allergen

exposure at 3 months of age on the development of

sensitization, wheeze, and physician-diagnosed asthma in the

first 4 years of life in a birth cohort of children with and

without an atopic mother.

Methods: Children participated in the Prevention and

Incidence of Asthma and Mite Allergy study. Allergen exposure

at 3 months of age was determined from mattress dust samples.

Specific IgE to inhalant allergens was measured at 4 years of

age, and information about wheeze and physician-diagnosed

asthma was collected with yearly questionnaires.

Results: Mite and cat allergen exposure in infancy were

associated with an increased risk of specific sensitization to

house dust mite and cat, respectively, at 4 years of age. There

were borderline significant associations between cat allergen

exposure and persistent wheeze in the total study population

and between dog allergen exposure and persistent wheeze in

children with a nonatopic mother. In children with an atopic
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mother, there was some indication of a positive association

between mite allergen exposure and physician-diagnosed

asthma.

Conclusion: Early house dust mite and cat allergen exposure

might lead to sensitization and, in case of cat allergen exposure,

to persistent wheeze. Early mite and dog allergen exposure

might lead to asthma and persistent wheeze, respectively, but

only in subgroups defined by maternal atopy. (J Allergy Clin

Immunol 2005;115:946-52.)

Key words: Cohort studies, child, preschool, allergens, house dust

mites, cats, dogs, sensitization, wheezing, asthma

It remains unclear to what extent allergen exposure in
infancy leads to sensitization and whether continued
allergen exposure leads to the development of airway in-
flammation, airway hyperresponsiveness, and asthma.1,2

Population-based cohort studies are required to clarify this
issue.3

Recently, several cohort studies have published results
concerning the association between house dust mite and
pet allergen exposure and the development of sensitization
and asthma. With respect to sensitization, the Multicenter
Atopy Study reported a clear association of mite and cat
allergen exposure and sensitization in children.4,5 The
Childhood Allergy Study showed that exposure to high
levels of mite allergen increased the risk of sensitization in
children with atopic parents, whereas it decreased the risk
in children without atopic parents.6 Other studies showed
no relationship between mite, cat, or dog allergen expo-
sure and the development of sensitization.7,8

With respect to asthma, Sporik et al9 reported that
exposure to high levels of mite allergens in early child-
hood was associated with an increased risk of asthma at 11
years of age. However, these results were not confirmed
by later studies in children up to 7 years of age.5,6,8,10-12

Also, although some studies show no effect of cat and dog
allergen exposure on the development of asthma,5,8,10

others show different effects for children with and without
a family history of atopy.11,13

Studies with indirect measures of allergen exposure,
such as the presence of cats or dogs in the home, showed
protective effects on the development of sensitization and
asthma.14-18 However, because the presence of pets in the
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home is a relatively poor measure of pet allergen exposure,
these studies will not be discussed further.19

Among the above-mentioned studies, some investi-
gated selected groups of children at high risk of sensiti-
zation or asthma because of an atopic or asthmatic family
member7,9,10,13 or high cord blood IgE levels.12 Others
have not presented their results for high-risk and low-risk
children separately.5 Because a family history of asthma
and allergies might influence the risk of sensitization or
allergic symptoms in children,20 it seems important to
study children at high risk and low risk of asthma
separately.21

In the Prevention and Incidence of Asthma and Mite
Allergy study, quantitative information about exposure to
house dust mite, cat, and dog allergens was collected at 3
months of age in a birth cohort of children at low risk or
high risk for the development of allergy and asthma
because of an allergic mother. In this article we prospec-
tively investigated the effect of allergen exposure at 3
months of age on the development of sensitization,
wheeze, and physician-diagnosed asthma in the first 4
years of life in children with and without an atopic mother.

METHODS

Study design

The Prevention and Incidence of Asthma and Mite Allergy study

is a prospective birth cohort study that included 4146 children.

Children were recruited from the general population through prenatal

clinics in 3 regions of the Netherlands (the western, middle, and

northern parts). During pregnancy, the mothers completed a validated

screening questionnaire on asthma and inhalant allergies,22 from

which their atopic status was determined. On the basis of the atopy of

the mother, children were labeled as high risk (atopic mother,

n = 1327) and low risk (nonatopic mother, n = 2819). Some of the

children with an atopic mother (n = 855) participated in an interven-

tion study and received active or placebo mattress covers. The

remaining children with an atopic mother and all children with a

nonatopic mother participated in the natural history study and

received no intervention.

At the start of the study, all children with an atopic mother and a

random sample of the children with a nonatopic mother (n = 663)

were selected for close follow-up, including a home visit at 3 months

of age and a medical examination at 4 years of age. At 3 months of

age, dust samples were collected from the child’s mattress to

determine exposure to house dust mite, cat, and dog allergens. At

4 years of age, blood samples were drawn to determine specific IgE

levels to inhalant allergens. Data on demographic factors, respiratory

symptoms, and risk factors for asthma were collected by using yearly

questionnaires.

A detailed description of the study design has been published.23

The study protocol was approved by themedical ethics committees of

the participating institutions. All parents provided written informed

consent.

Study population

In the current article only the children who participated in the

natural history study were included in the analyses. From the 3291

children who participated in the natural history study, 1127 children

(atopic mother, 464; nonatopic mother, 663) were selected for close

follow-up. Complete information about allergen exposure plus spe-

cific IgE, wheeze, or asthma was available for 365, 849, and 881
children, respectively (only children with nonmissing values for

possible confounders). A detailed flow chart of the study population

has been included in the Journal’s Online Repository (see Fig E1 at

www.mosby.com/jaci).

Dust samples

A detailed description of the methods for dust collection has been

published.24 Dust extracts were analyzed for Der p 1, Der f 1, Fel d 1,

and Can f 1 allergens, and allergen exposure was expressed in

nanograms per square meter of bed surface.25 Because dust samples

were taken all through the year and season is known to influence

house dust mite allergen levels, mite allergen levels were adjusted for

season by using a correction factor, as previously described.24 For

Der p 1, the correction factors were 0.8 for winter, spring, and

summer compared with autumn. For Der f 1, the correction factors

were 0.8, 0.6, and 1.0, respectively. Total house dust mite exposure

(Der 1) was calculated as Der p 1 plus Der f 1.

Specific IgE

Specific IgE to inhalant allergens (house dust mite, cat, and dog)

was determined by means of RAST at 4 years of age. Sensitization of

the child to a specific allergen was defined as a specific IgE

concentration of greater than 0.35 IU/mL for that allergen.

Questionnaire data

In the yearly questionnaires symptoms of wheeze were assessed

by core questions from the International Study of Asthma and

Allergies in Childhood questionnaire.26 On the basis of the longitu-

dinal data on wheeze symptoms collected yearly in the first 4 years of

life, children were divided into 4 wheezing phenotypes27: never

wheeze; early transient wheeze (at least 1 episode of wheeze in the

first 3 years of life and no wheeze in the fourth year of life); late-onset

wheeze (no wheeze in the first 3 years of life and at least 1 episode of

wheeze in the fourth year of life); and persistent wheeze (at least

1 episode of wheeze in the first 3 years of life and at least 1 episode of

TABLE I. General characteristics of the study population

Children with complete

information*

Sensitization

(n = 365)

Wheeze

(n = 849)

Asthma

(n = 881)

Atopic mother, % 44 41 41

Sex, % boys 46 49 49

Study region, %

North 30 31 31

West 27 25 25

Middle 44 44 44

Education of the mother, %

Low 22 22 21

Middle 42 43 44

High 36 35 35

Older siblings, % 57 49 48

Contact with other

children (first year), %

Small number (family,

babysitter)

44 41 41

Large number (daycare) 22 24 24

Exposure to ETS (first year), % 27 24 25

ETS, Environmental tobacco smoke.

*All children with close follow-up for whom information was available

about allergen exposure at 3 months of age plus information about

sensitization, wheeze, or physician-diagnosed asthma at 4 years of age in

combination with nonmissing values for possible confounders.
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TABLE II. Percentages of children with nondetectable allergen levels in their mattress dust and median allergen

levels within the tertiles of detectable allergen levels

Allergen

(ng/m) n* ND� (%)

1st tertile 2nd tertile 3rd tertile

n Median (range)� n Median (range)� n Median (range)�

Der 1 971 42 187 113 (21-224) 188 407 (225-819) 188 1989 (835-281,621)

Fel d 1 988 13 286 13 (2-33) 285 91 (33-306) 286 667 (311-3729)

Can f 1 982 68 106 332 (125-614) 107 1022 (621-2143) 106 4612 (2149-29,880)

*n, Number of children for whom allergen exposure was determined.

�ND, Nondetectable allergen levels; percentage of children with nondetectable allergen levels in their mattress dust.

�Median allergen levels in the first, second, and third tertile of allergen exposure in nanograms per meter squared.
wheeze in the fourth year of life), as previously described.28

Information about physician-diagnosed asthma was collected by

using the following questions: ‘‘Did a doctor ever diagnose asthma in

your child?’’ and ‘‘Has your child had asthma in the last 12 months?’’

Children with a positive answer to both questions in the fourth year of

life were labeled as having current asthma.

Data analysis

Multiple logistic regression analysis was used to study the

association between allergen exposure (independent variable) and

sensitization, wheeze, or asthma (dependent variables). Children with

detectable allergen levels were divided into tertiles, whereas children

with nondetectable allergen levels comprised the reference group.

Specific sensitization was analyzed in relation to exposure to the

relevant allergens only (eg, cat sensitization was related to Fel d 1

exposure). In the analyses with wheeze as a dependent variable,

childrenwith early transient or persistent wheezewere comparedwith

the children who never wheezed. Because of the small numbers of

children with late-onset wheeze, these children were not taken into

account.

As potential confounders, we considered atopy of the parents, sex,

study region, education of the mother, presence of older siblings,

contact with children other than siblings, and exposure to environ-

mental tobacco smoke. Analyses were performed for the total study

population and for children with and without an atopic mother

separately.

All analyses were performed with SAS statistical software

(version 8.2; SAS Institute, Cary, NC). P values of less than .05

were considered to be statistically significant.

RESULTS

General characteristics of the study
population

The general characteristics of the study population are
shown in Table I. Among the children with complete
information about sensitization (n = 365), 14%, 7%, and
4% had specific IgE to house dust mite, cat, or dog
allergens, respectively (children with an atopic mother:
18%, 8%, and 4%; childrenwith a nonatopic mother: 10%,
7%, and 4%). Among the 849 children with complete
information about wheeze, 24% and 11% had early
transient and persistent wheeze, respectively (atopic
mother: 26% and 14%; nonatopic mother: 23% and 9%).
Among the 881 children with complete information about
asthma, 4% had physician-diagnosed asthma at 4 years of
age (atopic mother: 5%; nonatopic mother: 4%).

Compared with the children with complete information
about allergen exposure and sensitization, children for
whom complete information was not obtained less often
had older siblings (44% vs 57%). Compared with the
children with complete information about allergen expo-
sure and wheeze or asthma, children for whom complete
information was not obtained weremore often living in the
western and northern parts of the Netherlands (wheeze:
western part, 33% vs 25%; northern part, 40% vs 31%;
asthma: western part, 35% vs 25%; northern part, 39% vs
31%) and less often in the middle part of the Netherlands.

Allergen exposure

Der 1, Fel d 1, and Can f 1 allergen levels were less than
the detection limit of the assay for 42%, 13%, and 68% of
the mattress dust samples, respectively (Table II). There
were no major differences in the distribution of allergen
exposure for children with and without an atopic mother.

Allergen exposure and sensitization

Fig 1 shows the prevalence of specific sensitization to
mite, cat, and dog in the 4 exposure categories for the total
study population and for children with an atopic or
nonatopic mother separately. In the total study population,
exposure to house dust mite and cat allergen increased the
risk of specific sensitization to house dust mite and cat,
respectively. Dog allergen exposure did not influence the
risk of sensitization to dog. Similar results were observed
for children with and without an atopic mother, although
the association between cat allergen exposure and sensi-
tization was not statistically significant for the children
with an atopic mother (Table III).

Allergen exposure and early
transient wheeze

In the total study population, exposure to mite, cat, or
dog allergens was not significantly associated with early
transient wheeze. If anything, mite allergen exposure was
related to less transient wheeze (P for trend = .06). Similar
associations were observed for children with an atopic
mother. In children with a nonatopic mother, dog allergen
exposure was associated with early transient wheeze
(Table IV).

Allergen exposure and persistent wheeze

In the total study population, mite and dog allergen
exposure were not associated with persistent wheeze.
There was a borderline significant association between cat
allergen exposure and persistent wheeze. In children with
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and without an atopic mother, similar tendencies were
observed, although they were not statistically significant.
In children with a nonatopic mother, there was a border-
line significant association between dog allergen exposure
and persistent wheeze (Table V).

Allergen exposure and physician-diagnosed
asthma

In the total study population, house dust mite, cat, and
dog allergen exposure were not associated with physician-
diagnosed asthma. In children with a nonatopic mother,
similar results were observed. In children with an atopic
mother, exposure to mite allergen showed a borderline
significant association with physician-diagnosed asthma,
whereas cat and dog allergen exposure were not associated
with physician-diagnosed asthma (Table VI).

With respect to the associations between house dust
mite allergen exposure and sensitization, wheeze, and
asthma, data for Der p 1 and Der f 1 separately are
presented in the Journal’s Online Repository (Tables E1-
E4 at www.mosby.com/jaci).

DISCUSSION

In this prospective study among children from the
general population, we observed that mite and cat
allergen exposure in infancy were associated with an
increased risk of specific sensitization to house dust mite
and cat, respectively, at 4 years of age. The relationship
between allergen exposure and symptom development
was less clear. However, cat allergen exposure seemed to
increase the risk of persistent wheeze, whereas dog
allergen exposure increased the risk of either transient or
persistent wheeze in the subgroup of children with a
nonatopic mother. In children with an atopic mother,
there was some indication of a positive association
between mite allergen exposure and physician-diagnosed
asthma.

To appreciate these findings, some issues need to be
addressed. Selection bias might have occurred if the
association between allergen exposure and sensitization,
wheeze, or asthma was different for the children who were
included in the analyses and those who were excluded
because of missing information about exposure, sensitiza-
tion, wheeze, asthma, or possible confounders. Among the
children not included in the analyses for sensitization,
there was a lower percentage of children with older
siblings. Among the children not included in the analyses
for wheeze and asthma, there was a higher percentage of
children from the western and northern parts of the
Netherlands. Because study region or the presence of
older siblings are not likely to have amajor influence on the
association between allergen exposure and sensitization or
symptoms, selection bias because of these aspects seems
unlikely.

It might be argued that measurement of allergen levels
in a reservoir like the bed does not accurately reflect the
total allergen exposure of the child. However, because
3-month-old children spend most of their time in bed, this
might be the best approximation to measure allergen
exposure for this age category. Although some misclas-
sification is possible, this would decrease our chance of
finding significant associations rather than producing
spurious ones.

Within our study population, there was a large percent-
age of children with nondetectable allergen levels in their
mattress dust, especially for mite and dog allergens. An
explanation for the low levels of mite allergens might be
that about one third of the children had a new mattress at
the time of birth.24

Another explanation might be that during the winters of
1995-1996 and 1996-1997, which preceded sampling in
the large majority of the houses, temperatures were
unseasonably low in the Netherlands, which likely de-
creased the amount of dust mites in the homes (Royal
Netherlands Meteorological Institute, monthly and yearly
mean temperatures). The low levels of dog allergen

FIG 1. Percentage of children with specific IgE against mite (Der 1),

cat (Fel d 1), or dog (Can f 1) by level of allergen exposure. Open

columns, Nondetectable allergen exposure; lightly shaded col-

umns, first tertile of allergen exposure; heavily shaded columns,

second tertile of allergen exposure; filled columns, third tertile of

allergen exposure. *P, .05 compared with nondetectable allergen

exposure. **P , .10 compared with nondetectable allergen expo-

sure.
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TABLE III. Adjusted odds ratios for the presence of sensitization in the 3 tertiles of allergen exposure compared

with children with nondetectable allergen levels

ND, n

1st tertile 2nd tertile 3rd tertile
P value

for trendn OR 95% CI* n OR 95% CI* n OR 95% CI*

Total study population

Der 1 153 56 1.30 0.42-4.02 82 3.22§ 1.37-7.57 69 3.05§ 1.19-7.84 .01

Fel d 1� 40 121 1.00 – 98 1.13 0.37-3.43 100 2.60{ 0.97-6.95 .06

Can f 1 245 39 2.02 0.45-9.07 39 0.34 0.03-3.49 34 0.52 0.06-4.86 .44

Nonatopic mother

Der 1 85 34 0.74 0.12-4.54 44 2.88 0.81-10.30 39 3.28 0.76-14.17 .05

Fel d 1� 23 68 1.00 – 47 3.21 0.63-16.34 65 5.76k 1.23-26.93 .02

Can f 1 140 24 1.38 0.12-16.32 20 –� – 19 0.52 0.04-6.67 .27

Atopic mother

Der 1 68 22 1.89 0.40-8.92 38 6.38§ 1.57-25.84 30 4.61§ 1.06-20.01 .02

Fel d 1� 17 53 1.00 – 51 0.40 0.06-2.48 35 1.98 0.43-9.06 .50

Can f 1 105 15 23.63§ 1.28-435 19 7.03 0.34-147 15 –� – .78

OR, Odds ratio.

*Adjusted odds ratio (95% CI). Adjusted for sex, study region, education of the mother, presence of older siblings, contact with children other than siblings,

exposure to environmental tobacco smoke, and atopy of the parents (total study population)/atopy of the father (analyses stratified to atopy of the mother).

�None of the children with nondetectable Fel d 1 allergen levels were sensitized to cat. Children with nondetectable allergen levels and children in the first

tertile of allergen exposure were combined into one reference category to calculate odds ratios.

�In the second tertile of Can f 1 exposure (nonatopic mother) and the third tertile of Can f 1 exposure (atopic mother), there were no children with specific

sensitization to dog.

§P , .05 compared with children with nondetectable allergen exposure.

kP , .05 compared with children in the nondetectable plus first tertile of allergen exposure categories.

{P , .10 compared with children in the nondetectable plus first tertile of allergen exposure categories.

TABLE IV. Adjusted odds ratios for the presence of early transient wheeze in the 3 tertiles of allergen exposure

compared with children with nondetectable allergen levels

ND, n

1st tertile 2nd tertile 3rd tertile
P value

for Trendn OR 95% CI* n OR 95% CI* n OR 95% CI*

Total study population

Der 1 313 139 0.67 0.42-1.09 142 0.77 0.48-1.22 133 0.62� 0.37-1.02 .06

Fel d 1 107 226 1.29 0.74-2.25 210 1.14 0.64-2.00 196 1.54 0.87-2.73 .21

Can f 1 519 74 0.68 0.36-1.27 73 1.60� 0.94-2.73 69 1.25 0.69-2.24 .20

Nonatopic mother

Der 1 188 90 0.55� 0.29-1.04 82 0.83 0.45-1.51 81 0.63 0.32-1.22 .20

Fel d 1 66 137 1.00 0.48-2.06 117 1.03 0.49-2.16 129 1.64 0.80-3.35 .11

Can f 1 315 46 0.99 0.46-2.14 43 2.07� 1.03-4.18 44 1.61 0.77-3.36 .05

Atopic mother

Der 1 125 49 0.88 0.41-1.88 60 0.66 0.31-1.40 52 0.59 0.27-1.30 .15

Fel d 1 41 89 1.90 0.78-4.63 93 1.37 0.54-3.44 67 1.30 0.50-3.39 .89

Can f 1 204 28 0.36� 0.12-1.10 30 1.40 0.59-3.32 25 0.80 0.29-2.19 .90

OR, Odds ratio.

*Adjusted odds ratio (95% CI). Adjusted for sex, study region, education of the mother, presence of older siblings, contact with children other than siblings,

exposure to environmental tobacco smoke, and atopy of the parents (total study population)/atopy of the father (analyses stratified to atopy of the mother).

�P , .10 compared with children with nondetectable allergen levels.

�P , .05 compared with children with nondetectable allergen levels.
might be explained by the fact that only 16% of the
children in the study population had a dog at home at
3 months of age.

In our study house dust mite allergen exposure
was associated with an increased risk of sensitization.
The finding of a dose-response association is in accor-
dance with the results of other studies. The German
Multicenter Atopy Study showed a positive association
between exposure to house dust mite allergen in infancy
and the induction of sensitization until 7 years of age.4,5
Cullinan et al8 found, in a study among British children,
that the risk of sensitization increased at low levels of
exposure (comparable with the levels in our study) but
was attenuated at higher levels of exposure beyond
the range that we were able to study. In a study from
Michigan, house dust mite allergen exposure at 2 years
of age tended to decrease the risk of specific sensitization
to house dust mite at 6 to 7 years of age in children
without a parental history of atopy, whereas it increased
the risk in children with a parental history of atopy.6 In
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TABLE V. Adjusted odds ratios for the presence of persistent wheeze in the 3 tertiles of allergen exposure compared

with children with nondetectable allergen levels

ND, n

1st tertile 2nd tertile 3rd tertile
P value

for Trendn OR 95% CI* n OR 95% CI* n OR 95% CI*

Total study population

Der 1 256 130 1.38 0.77-2.50 117 0.87 0.45-1.71 113 0.66 0.32-1.36 .24

Fel d 1 90 195 1.97 0.85-4.55 175 1.35 0.56-3.26 164 2.31� 0.98-5.46 .17

Can f 1 435 73 1.69 0.86-3.31 55 1.40 0.65-3.02 59 1.72 0.82-3.63 .09

Nonatopic mother

Der 1 152 87 1.41 0.63-3.17 66 0.83 0.31-2.25 67 0.59 0.20-1.73 .31

Fel d 1 56 119 1.08 0.35-3.35 98 0.93 0.29-3.03 104 2.22 0.73-6.80 .11

Can f 1 268 42 1.90 0.70-5.22 30 1.31 0.40-4.32 37 2.50� 0.92-6.80 .08

Atopic mother

Der 1 104 43 1.27 0.50-3.18 51 0.83 0.32-2.11 46 0.76 0.29-2.03 .52

Fel d 1 34 76 3.52� 0.92-13.37 77 1.76 0.44-7.16 60 2.21 0.55-8.91 .98

Can f 1 167 31 1.58 0.61-4.09 25 1.36 0.46-3.97 22 1.09 0.32-3.65 .63

OR, Odds ratio.

*Adjusted odds ratio (95% CI). Adjusted for sex, study region, education of the mother, presence of older siblings, contact with children other than siblings,

exposure to environmental tobacco smoke, and atopy of the parents (total study population)/atopy of the father (analyses stratified to atopy of the mother).

�P , .10 compared with children with nondetectable allergen levels.

TABLE VI. Adjusted odds ratios for the presence of physician-diagnosed asthma in the 3 tertiles of allergen

exposure compared with children with nondetectable allergen levels

ND, n

1st tertile 2nd tertile 3rd tertile
P value

for Trendn OR 95% CI* n OR 95% CI* n OR 95% CI*

Total study population

Der 1 370 169 1.18 0.42-3.29 170 1.72 0.70-4.26 154 1.87 0.75-4.68 .14

Fel d 1 118 269 1.48 0.46-4.72 248 0.75 0.21-2.67 242 1.92 0.60-6.14 .39

Can f 1 603 91 1.10 0.36-3.33 88 1.02 0.33-3.10 89 1.20 0.39-3.71 .78

Nonatopic mother

Der 1 216 106 0.85 0.21-3.48 98 1.33 0.40-4.44 90 1.13 0.32-4.02 .73

Fel d 1 71 156 1.25 0.23-6.87 137 0.47 0.06-3.56 155 2.85 0.58-14.00 .12

Can f 1 360 54 1.15 0.24-5.48 50 0.91 0.18-4.48 53 1.64 0.41-6.54 .60

Atopic mother

Der 1 154 63 2.10 0.43-10.16 72 2.63 0.62-11.23 64 3.52� 0.87-14.21 .07

Fel d 1 47 113 1.68 0.33-8.63 111 0.90 0.16-5.16 87 1.02 0.17-6.22 .62

Can f 1 243 37 1.04 0.21-5.18 38 1.08 0.22-5.41 36 0.62 0.07-5.23 .77

OR, Odds ratio.

*Adjusted odds ratio (95% CI). Adjusted for sex, study region, education of the mother, presence of older siblings, contact with children other than siblings,

exposure to environmental tobacco smoke, and atopy of the father.

�P , .10 compared with children with nondetectable allergen levels.
our study we did not observe much interaction with
maternal atopy.

With respect to cat allergen exposure, we observed a
higher risk of sensitization in children with a nonatopic
mother and no association in children with an atopic
mother. With respect to children with a nonatopic mother,
these results are in accordance with the results from
the German Multicenter Atopy Study.4,5 The absence of a
dose-response association in children with an atopic
mother might be explained by the fact that in children
with a positive family history of allergy, low levels of
allergen exposure might already be sufficient to cause
sensitization.4,7,8

In our study we did not observe an association between
mite allergen exposure and persistent wheeze. This is in
accordance with the results of others.5,8,11 We did observe
an association between cat allergen exposure and persis-
tent wheeze, which was borderline significant for the total
study population and showed similar trends for children
with and without an atopic mother. For children with an
atopic mother, these results are in accordance with those
of other studies that do show an increased risk of wheeze
in children with an asthmatic mother.11,13 With respect
to our results in children with a nonatopic mother, Polk
et al11 observed no effects of cat allergen exposure on
the risk of wheeze for children with a nonasthmatic
mother, whereas Celedon et al13 observed protective
effects of cat allergen exposure. However, the latter study
included only children with at least one parent with a
history of asthma, which makes it difficult to compare
their results with ours.

The results of studies investigating the association
between mite allergen exposure and asthma are conflict-
ing. In children with at least 1 atopic parent, Sporik et al9
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showed an increased risk of asthma at 11 years of age with
exposure to high concentrations of mite allergens (10 mg
of allergen per gram of dust). The results of the Childhood
Allergy Study, however, suggested a protective effect of
these levels of mite allergen exposure on the risk of asthma
at 6 to 7 years of age in children with a parental history of
allergy. Also, the latter study showed that in children
without a parental history of allergy or asthma, the risk of
asthma was increased with high allergen exposure. In our
study, in which the levels of mite allergen exposure were
markedly lower,29 there was some indication of a positive
association between Der 1 exposure and physician-diag-
nosed asthma at 4 years in children with an atopic mother
but not in children with a nonatopic mother. The results of
the Multicenter Atopy Study, which also studied low
levels of allergen exposure, indicate that there is no effect
of mite allergen exposure on the risk of asthma at 7 years
of age.5

In conclusion, early house dust mite and cat allergen
exposure might lead to sensitization and, in the case of cat
allergen, persistent wheeze. Early mite and dog allergen
exposure might lead to asthma and persistent wheeze,
respectively, but only in subgroups defined by maternal
atopy. The cohort needs to be followed further to assess
the long-term consequences of early-life exposure to
allergens.
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