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A lower prevalence of atopy symptoms in children with type 1 diabetes mellitus
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Summary

Background The Th1/Th2 concept is a model to understand the pathophysiology of certain
diseases. Atopic diseases (asthma, eczema and hayfever) are characterized by a chronic inflammatory
reaction that is dominated by Th2 cells, and type 1 diabetes mellitus (DM) is Th1 cell dominated.
Because it is known that Th1 and Th2 cells reciprocally counteract each other, it can be speculated
that the prevalence of Th2-mediated disease is lower in patients with Th1-mediated disease.
Objective To compare the prevalence of atopic diseases between children with DM and age-
matched controls.

Methods Parents of children with DM were requested by Dutch paediatricians to complete the
International Study of Asthma and Allergies in Childhood (ISAAC) questionnaire on the prevalence
of atopic diseases. A control group was derived from a Dutch cross-sectional survey (the ISAAC2
study).

Results  We received 555 completed questionnaires, which is estimated to be 25% of the total
number of Dutch children with DM. The control group consisted of 777 children. After age-
matching, the questionnaires of 188 DM patients were used. Symptoms of asthma, hayfever and
eczema were reported less in the group of children with DM compared with the control group
(wheeze last year, OR 0.796, 95% CI 0.408-1.554; hayfever symptoms last year, OR 0.642, 95% CI
0.369-1.118; eczema symptoms last year, OR 0.693, 95% CI 0.430-1.115).

Conclusion The lower prevalence of astma, hayfever and eczema symptoms in DM patients
compared with age-matched controls, although not statistically significant, is consistent with the

Th1/Th2 concept.
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Introduction

Atopic diseases, such as asthma, eczema and hayfever, are
frequently observed in children. T lymphocytes, and especially
T helper cells (Th cells), play an important role in the patho-
physiology of atopic diseases. Th1 and Th2 cells can be recog-
nized by the pattern of cytokines they produce. Thl cells
specifically produce interferon-gamma and interleukin-2
(IL-2), and are mainly involved in intracellular infections and
auto-immune diseases [1,2]. Th2 cell-derived cytokines are I1.-4
and IL-10, which are associated with extra-cellular infections
and atopic diseases [3-5]. Th1 and Th2 cells reciprocally inhibit
each other by production of their specific cytokines. As a con-
sequence, it can be hypothesized that a lower prevalence of
atopic disease can be expected in patients with Thl-mediated
disease. Indeed, a lower prevalence of allergic diseases was
found in adults with rheumatic arthritis or multiple sclerosis
[6,7]. Because type 1 diabetes mellitus (DM) is also known to be
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a Thl-mediated disease, we investigated the prevalence and
severity of asthma, hayfever and eczema symptoms in Dutch
children with DM compared with an age-matched control
population.

Methods

We investigated the prevalence of atopic disease using the
International Study of Asthma and Allergies in Childhood
(ISAAC) questionnaire. The ISAAC questionnaire was devel-
oped to provide a valid and standard method for non-invasive
measurement of prevalence and severity of atopic diseases [8,9].
The ISAAC questionnaire consists of true/false questions con-
cerning the presence of atopic symptoms (e.g. ‘Has your child
had wheezing or whistling in the chest at any time in the past?’).
Parents of children with DM were requested by Dutch paediat-
ricians to complete the Dutch ISAAC questionnaire. Except for
age, no covariate data were obtained in this population of DM
patients. A control group was derived from a cross-sectional
survey (the ISAAC2 study). The Dutch ISAAC2 study was
conducted among 7-12 year-old children living in various
areas in the Netherlands, some of whom were exposed to traffic
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Table 1. Prevalence of atopy symptoms in children with DM and controls

Diabetes Diabetes Controls
mellitus mellitus
(total group)  (age-matched)
Number 555 188 781
Asthma questions
Wheezing ever in life 171 16.5 22.5
Wheeze last year 7.4 59 7.4
Wheeze with exercise 6.0 43 6.6
Rhinitis questions
Nose symptoms ever 21.4 18.7 23.1
Nose symptoms last year 18.1 13.9 18.5
Eczema questions
Skin rash ever in life 13.0 12.6 17.7
Skin rash last year 9.6 8.8 13.1

or aircraft exhaust. For the purpose of comparison, we selected
control children who lived in unexposed sites, with an area
distribution similar to the children with DM.

Results

In the DM group, we received 555 completed questionnaires,
which is estimated to be 25% of the total number of Dutch
children with DM. The age range was 1-19 years. All children
with DM younger than 7 and older than 12 years were excluded
from the statistical comparisons as the control group consisted
of children between 7 and 12 only. The prevalence of symptoms
was not much different between DM children within and outside
of this age range. The control group consisted of 781 children.
The prevalences of atopic symptoms are shown in Table 1.

Symptoms of asthma, hayfever and eczema were reported less
in children with DM compared with the control group.
We restricted statistical comparison to children of the same
age (7-12). Age-adjusted odds ratios were: wheeze last year,
OR 0.796, 95% CI 0.408-1.554; hayfever symptoms last
year, OR 0.642, 95% CI 0.369-1.118; eczema symptoms
last year, OR 0.693, 95% CI 0.430-1.115.

Discussion

We investigated the prevalence of atopic diseases in children
with DM compared with age-matched controls. We found that
symptoms of asthma, hayfever and eczema were reported less in
children with DM compared with the age-matched control
group, although this difference did not reach statistical signifi-
cance. This finding may support the Th1/Th2 concept [2].

The results of this study are consistent with a previously
performed study in children with type 1 diabetes mellitus [10].
In this study, a lower prevalence of asthma was reported com-
pared with controls. In contrast to our findings, no difference in
prevalence of atopic disease between children with DM and age-
matched controls was reported by Stromberg et al. [11] They
concluded that an increased environmental load (e.g. allergens)
in recent decades, expressed by an increase in total prevalence of
atopic diseases, may have exceeded moderate differences be-
tween children with DM and age-matched controls. The reason
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for the inconsistency between the results reported by Stromberg
and the present study remain unclear.

Clearly, the presence of DM does not completely inhibit
atopic responses, as some children had both DM and atopic
disease. In patients with multiple sclerosis, 4% had symptoms of
atopic disease [7]. Therefore, the presence of a Thl-mediated
disease may only in part lower the prevalence of atopic diseases,
and this effect may be different for various Thl-mediated dis-
eases. The variation in the prevalence of atopy in children with
DM may partly be explained by variation in variables such as
(passive) smoking, having pets and social-economic status.
These variables are known to influence the development of
atopic disease. The results from this study could not be cor-
rected for these variables.

This study shows a lower prevalence of atopic diseases in
children with DM compared with controls and may support
the Th1/Th2 model. Although firm conclusions cannot be
drawn from this study, the results may indicate a potential
route for treatment of asthma and type 1 diabetes mellitus.

Acknowledgements

All participating Dutch paediatricians, who are taking care
for children with DM, are gratefully thanked for their
collaboration in this study. The Dutch ISAAC2 study was
funded by the Ministries of the Environment, of Health, and
of Transportation.

References

—

Liblau RS, Singer SM, McDevitt HO. Thl and Th2 CD4" T cells in
the pathogenesis of organ-specific autoimmune diseases.
Immunology Today 1995; 16:34-8.

2 Abbas AK, Murphy KM, Sher A. Functional diversity of helper

T lymphocytes. Nature 1996; 383:787-93.

Shirakawa T, Enomoto T, Shimazu S, Hopkin JM. The inverse

association between tuberculin responses and atopic disorder.

Science 1997; 275:77-9.

4 Alm JS, Lilja G, Pershagen G, Scheynius A. Early BCG vaccination

and development of atopy. Lancet 1997; 350:400-3.

Rocken M, Racke M, Shevach EM. IL-4 induced immune deviation

as antigen-specific therapy for inflammatory autoimmune disease.

Immunol Today 1996; 17:225-30.

6 Allanore Y, Hilliquin P, Coste J, Renoux M, Menkes CJ. Decreased
prevalence of atopy in rheumatoid arthritis. Lancet 1998; 351:497.

7 Oro AS, Guarino TJ, Driver R, Steinman L, Umetsu D. Regulation
of disease susceptibility: decreased prevalence of IgE-mediated
allergic disease in patients with multiple sclerosis. J Allergy Clin
Immunol 1996; 97:1402-8.

8 ISAAC Steering Committee. Worldwide variation in prevalence of
symptoms of asthma, allergic rhinoconjunctivitis, and atopic eczema:
ISAAC. Lancet 1998; 351:1225-32.

9 ISAAC Steering Committee. Worldwide variations in the
prevalence of asthma symptoms: the International Study of
Asthma and Allergies in Childhood (ISAAC). Eur Respir J 1998;
12:315-35.

10 Douek IF, Leech NJ, Gillmor HA, Bingley PJ, Gale EAM. Children
with type-1 diabetes and their unaffected siblings have fewer
symptoms of asthma. Lancet 1999; 353:1850.

11 Stromberg GE, Ludvigsson J, Bjorkstén B. Atopic diseases and

delayed hypersensitivity in children with diabetes. J Allergy Clin

Immunol 1995; 96:188-92.

w

wn



