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Atopy in Children with Type 1 Diabetes Mellitus:
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Abstract

Introduction: Type 1 diabetes mellitus (T1DM) is a chronic metabolic disorder that is frequently encountered in childhood,
arising from immune-mediated impairment of pancreatic 3-cell function. Th1 responses are predominantly associated with
autoimmune mechanisms within T helper (Th) cell subsets, while Th2 responses are primarily involved in allergic diseases.
The balance between Th1 and Th2 pathways may reflect a potential inverse relationship between autoimmune and atopic
conditions. Therefore, this study aimed to assess the prevalence of atopy among children and adolescents with T1DM.
Methods: This study included 30 children diagnosed with TIDM and 100 healthy children. The presence of atopy was assessed
using the International Association of Asthma and Allergies in Childhood questionnaire. In addition, atopy indicators included
physician-confirmed diagnoses, serum total immunoglobulin E (IgE) concentrations, and peripheral eosinophil counts.
Results: The prevalence of atopy, serum IgE levels, and eosinophil counts were similar between the diabetic and control groups.
Discussion and Conclusion: Our findings indicate no significant or directional association between T1DM and atopic dis-
eases in children, with comparable prevalence rates observed between patients and healthy controls. These results suggest
that the relationship is complex and multifactorial, extending beyond the traditional Th1/Th2 paradigm and likely involving
multiple immunological and environmental mechanisms.
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ype 1 diabetes mellitus (T1DM) is a metabolic disorder

characterized by persistent high blood sugar levels
due to insufficient insulin production. It also causes
disturbances in protein and fat metabolism ['. The cause
of the disease is multifactorial and develops as a result of
the interaction of genetic predisposition, immunological
factors, and environmental triggers (2. The rate of T1IDM
cases is rising globally at an approximate annual rate of
2-5% 3], and genetic factors can explain this increase.
Although the immune pathogenesis of T1DM has not been
fully elucidated, T cells play a critical role 41,

Immune system disorders can manifest in three main
forms: Immunodeficiency syndromes, atopic diseases,
or autoimmune diseases. The relationship between
immunodeficiency syndromes and autoimmune diseases
has long been known [l However, the relationship
between allergic diseases and autoimmune diseases has
not been clearly established.

Atopic diseases include allergic rhinitis, asthma, and atopic
eczema. These conditions are typically associated with
elevated serum immunoglobulin E (IgE) concentrations and
characteristic cytokine expression patterns of T helper (Th)
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cells.Th cells are divided into different subgroups according to
their cytokine secretion profiles. Th1 cells mainly secrete pro-
inflaimmatory cytokines such as interferon-gamma (IFN-y).
IFN-y contributes to the suppression of IgE-mediated and
eosinophilic responses, while also playing an important role
in cell-mediated immunity mechanisms 71, In contrast, Th2
cells regulate humoral immunity and allergic inflammation
processes by secreting cytokines such as interleukin (IL)-
4, IL-5, and IL-13 8], In general, Thi-derived cytokines are
associated with immune responses to intracellular pathogens
and autoimmune processes, while Th2-type cytokines play
a role more in responses to extracellular infections and the
pathogenesis of atopic diseases [,

A lower rate of atopic disorders is anticipated in TIDM,
a Thl-mediated autoimmune condition, within this
immunological context. We sought to establish whether
the prevalence of atopic symptoms, encompassing asthma,
allergic rhinitis, and eczema, as well as total serum IgE and
peripheral eosinophil counts, varied between children with
and without TIDM.

Materials and Methods

This prospective clinical study included children and
adolescents aged 5-18 years diagnosed with TIDM. The
study involved thirty children with TIDM (16 males, 14
females; mean age: 12.6+£3.54 years) and 100 healthy
controls (45 males, 55 females; mean age: 11.34+3.18
years). The ages, genders, and diabetes onset dates of
all participants included in the study were recorded.
The study start date was used as a reference for age and
diabetes duration calculations. Continuous variables were
expressed as meanzstandard deviation and categorical
variables as number (percentage). Continuous variables
were compared using the independent samples t-test or
Mann-Whitney U test, as appropriate, while categorical
variables were compared using the Chi-square test. A
p<0.05 was considered statistically significant.

T1DM was identified by plasma glucose levels of 200 mg/
dL, typical clinical symptoms, the presence of diabetes-

Table 1. Comparison of the groups by age and gender
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related antibodies, and a decrease in C-peptide levels at
the time of diagnosis. Patients with other forms of diabetes
(type 2 or young patients with maturity-onset diabetes)
were excluded. The control group consisted of children
without inflammatory, autoimmune, or neoplastic diseases
and without regular medication use.

Total serum IgE levels and peripheral blood eosinophil
counts were measured using standard laboratory methods.
Metabolic control level was assessed using glycosylated
hemoglobin (HbA1c) levels.

Aquestionnairerelatedtoatopyassessmentwasadministered
to the children or their parents. The questionnaire was
adapted from the Turkish version of the International Study
of Asthma and Allergies in Childhood [19],

The study was conducted in accordance with the
Declaration of Helsinki and approved by the HasekiTraining
and Research Hospital ethics committee (Approval No: 24,
date: July 08, 2013). Informed consent was obtained from
the participants’ parents.

Statistical Analysis

Data were analyzed using the Statistical Package for the
Social Sciences software version 23. Continuous variables
areexpressed as mean + standard deviation, and categorical
variables are expressed as numbers and percentages. Group
comparisons were performed using the Mann-Whitney U
test and Chi-square test, with Monte Carlo simulation when

Table 2. HbA1c levels and duration of diabetes in patients with

T1DM
Parameter T1DM (n=30)
HbA1c (%) (mean+SD, min-max) 9.94+2.28 (6.1-14.9)
Duration of diabetes (years, mean+SD) 2.96+2.63
Duration of diabetes, n (%)

Newly diagnosed 11 (36.7)

<1year 2(6.7)

1-2 years 7 (23.3)

3-4 years 6 (20.0)

>4 years 4(13.3)

Data are presented as mean+SD (min-max) or n (%). SD: Standard deviation;
T1DM: Type 1 diabetes mellitus; HbA1c: Glycosylated hemoglobin.

T1DM (n=30) Control (n=100) P
Gender, n (%)
Female 14 (46.7) 55 (55.0) 0.422
Male 16 (53.3) 45 (45.0)
Age (years), 12.6+3.54 (6-18) 11.34+£3.18 (6-18) 0.059

meanzSD (range)

Data are presented as mean=SD or n (%). Continuous variables were compared
using the t-test or Mann-Whitney U test, and categorical variables using the
Chi-square test. P<0.05 was considered statistically significant. SD: Standard
deviation; TIDM: Type 1 diabetes mellitus.

Table 3. Comparison of the groups by eosinophil count and serum
total IgE levels

T1DM (n=30) Control (n=100) P
Total IgE (IU/mL) 310.94+£618.43 192.96+406.76 0.577
Eosinophils (%) 2.47+1.38 3.46%+2.50 0.062

Data are presented as mean+SD. Group comparisons were performed using the
t-test or Mann-Whitney U test. P<0.05 was considered statistically significant.
SD: Standard deviation; T1IDM: Type 1 diabetes mellitus.
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Table 4. Evaluation of asthma-related questions by groups

Questions T1DM Control p
(n=30) (%)  (n=100) (%)

1. Has your child ever experienced wheezing or a whistling sound while breathing?

Yes 8(26.6) 22 (22) 0.595
No 22(73.4) 78 (78)

2. Over the past year, has your child experienced breathing with a wheezing or whistling sound?
Yes 1(3.3) 11(11) 0.294
No 29 (96.7) 89 (89)

3. How many episodes of wheezing has your child experienced during the past 12 months?

Never 28(93.33) 89 (89) 1.000
1-3 episodes 2 (6.67) 9(9)
4-12 episodes 0(0.00) 2(2)

4. Has a doctor ever diagnosed your child with asthma/allergic bronchitis?
Yes 6 (20) 11(11) 0.222
No 24 (80) 89 (89)

5.In the past 12 months, has your child had wheezing during or after exercise?
Yes 1(3.33) 3(3) 1.000
No 29 (96.66) 97 (97)

6. Has your child ever used asthma medication?
Yes 5(16.6) 11(11) 0.526
No 25(83.4) 89 (89)

7. Lifetime frequency of bronchitis?
Never 23 (76.67) 84 (84) 0.451
1-3 episodes 3(10.00) 5(5)
4-12 episodes 4(13.33) 11(11)

Data are presented as n (%). Categorical variables were compared using the Chi-square test with Monte Carlo simulation when appropriate. P<0.05 was considered
statistically significant. TIDM: Type 1 diabetes mellitus.

Table 5. Evaluation of allergic rhinitis-related questions by groups

Questions T1DM Control p
(n=30) (%) (n=100) (%)

1. Has your child had sneezing, runny nose, or nasal congestion when not having a cold or flu?
Yes 5(16.67) 20 (20) 0.685
No 25(83.4) 80 (80)

2. In the past 12 months, has your child had sneezing, runny nose, or nasal congestion when not
having a cold or flu?

Yes 4(13.3) 14 (14) 1.000
No 26 (86.7) 86 (86)

3.In the past 12 months, did itchy, watery, and red eyes accompany nasal problems?
Yes 1(3.33) 5(5) 1.000
No 29 (96.7) 95 (95)

4. Has a doctor ever diagnosed your child with allergic rhinitis?
Yes 2(6.6) 8(8) 1.000
No 28 (93.4) 92 (92)

5. Has your child ever used a nasal spray for a long period of time?
Yes 1(3.3) 3(3) 1.000
No 29 (96.7) 97 (97)

Data are presented as n (%). Categorical variables were compared using the Chi-square test with Monte Carlo simulation when appropriate. P<0.05 was considered
statistically significant. TIDM: Type 1 diabetes mellitus.
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Table 6. Evaluation of atopic dermatitis-related questions by groups
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Questions

T1DM
(n=30) (%)

Control P
(n=100) (%)

1. Has your child ever had an itchy rash lasting at least 6 months?

Yes 2 (6.6) 3(3) 0.326
No 28 (93.4) 97 (97)

2. In the past 12 months, has your child had such a persistent itchy rash?
Yes 2 (6.6) 1(1) 0.133
No 28 (93.4) 99 (99)

3. Has your child ever had such rashes on elbows, behind knees, ankles, buttocks, neck, around

eyes or ears?
Yes 1(3.33) 1(1) 0.410
No 29 (96.6) 99 (99)

4. Has your child ever been diagnosed with eczema by a doctor?
Yes 2(6.6) 3(3) 0.326
No 28 (93.4) 97 (97)

Data are presented as n (%). Categorical variables were compared using the Chi-square test with Monte Carlo simulation when appropriate. P<0.05 was considered

statistically significant. TIDM: Type 1 diabetes mellitus.

appropriate. Correlations were assessed using Spearman’s
test, and a p<0.05 was considered statistically significant.

Results

The male-to-female ratio was 16:14 in the diabetic group
and 45:55 in the control group. The mean age was 12.6+3.54
years (range: 5-18) in the diabetic group and 11.34+3.18
years (range: 6-18) in the control group. No statistically
significant differences in age or sex were observed between
the two groups. The findings are presented in Table 1.

The mean HbA1c level in 30 patients with TIDM was
9.94+2.28% (range: 6.1-14.9). In terms of duration of
diabetes, 36.7% of patients were newly diagnosed, 6.7%
had the disease for <1 year, 23.3% for 1-2 years, 20 % for 3-4
years, and 13.3% for more than 4 years. The mean duration
of diabetes among patients was 2.96+2.63 years (Table 2).

As demonstrated in Table 3, total IgE levels and eosinophil
counts were comparable between the groups, with no
statistically significant differences (p=0.577 and p=0.062,
respectively). In addition, as presented in Tables 4-6, no
significant differences were observed between the groups
in responses to atopy-related questionnaire items (p>0.05).

Discussion

TIDM is a chronic autoimmune condition where T cells
are responsible for the destruction of insulin-producing
pancreatic beta cells. CD4+ and CD8+ T lymphocytes,
along with B cells and macrophages, have key roles in this
immune-mediated process ', Th2-dominant immune
responses are primarily responsible for atopic condition

pathogenesis. Conversely, Th1 cells play a pivotal role in
initiating and maintaining autoimmune inflammation. The
interaction betweenthesetwoimmune pathwaysisthought
to be mutually balancing. The balance between Th1 and
Th2 subsets is crucial for maintaining immune homeostasis,
and its disruption can influence the pathogenesis of both
atopic and autoimmune diseases [12/131,

Numerous studies examining the relationship between
TIDM and atopy have yielded heterogeneous and
inconsistent results. While some studies report an inverse
relationship between TIDM and atopic symptoms in
children 5], others suggest that atopic diseases may
be associated with autoimmune diseases and that
common immunological mechanisms may play a role
(14151 Furthermore, it is suggested that atopic responses
developing early in life may affect immune regulation and
may be associated with autoimmune processes [16],

In our study, no significant relationship was found between
T1DM and atopic symptoms. This finding is consistent with
thevariable results reportedin the literature. Meta-analyses
and large cohort studies also support this variability
[17-191 It is thought that the differences between studies
may be due to variables such as age groups, genetic
characteristics, environmental exposures, socioeconomic
status, passive smoking exposure, and pet ownership
[2021] " Fyrthermore, the complexity of immunological
mechanisms and differences in gut microbiota may also
contribute to this discrepancy [2223],

Some studies have reported that allergic diseases,
particularly respiratory and skin diseases, may occur at a
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higherratein children with type 1 diabetes and that this may
be accompanied by increased serum total IgE, eosinophil,
and certain Th2 cytokine levels. However, the underlying
mechanisms of this relationship are not clear; limited data
suggest that cytokines such as IL-5 may play a role in the
development of IgE-mediated responses [24-26], The lack
of significant differences between groups in our study can
be explained by methodological heterogeneity between
studies, differences in the definition and measurement of
atopy, and variability in IgE and eosinophil levels depending
on the active phases of the disease. Furthermore, the
fact that atopic diseases are not limited to IgE-mediated
mechanisms may mean that these biomarkers may not
always reflect clinical atopy.

Recent studies have shown that beyond the Th1/Th2
paradigm, various T cell subgroups such as Treg, Th17,
and follicular T helper (Tfh) cells play a significant role in
regulating the immune response [27:28], The balance and
interactions between these cellular subgroups are critical
in maintaining immune homeostasis, and disruption of
this balance is thought to play a role in the pathogenesis
of both autoimmune and atopic diseases [2930] |t has
been shown that disruption of the Treg/Th17 balance
can trigger autoimmune processes by increasing the
inflammatory response, and that in atopic diseases, not
only the Th2 response but also other T cell subgroups play
a role 19311 Fyrthermore, the regulatory effects of Tfh
cells on B cell responses support the existence of common
immune mechanisms between autoimmunity and atopic
diseases [2832] These findings suggest that the relationship
between TIDM and atopic diseases should be evaluated
within a broader framework of immune regulation, beyond
the classical Th1/Th2 paradigm.

In addition, demographic characteristics of the study
populations, environmental exposures, and disease-
specific factors such as duration of diabetes and level
of metabolic control may have influenced the immune
response, leading to different outcomes. It is particularly
suggested that poor metabolic control can modulate the
immune system by increasing the chronic inflammatory
response, which may affect the direction and intensity
of the relationship between atopic and autoimmune
processes [33:34],

Consistent with this, metabolic control was relatively poor
in patients with T1DM included in our study (mean HbA1c:
9.94+2.28), and disease duration showed a heterogeneous
distribution. The fact that a significant proportion of
the cases was newly diagnosed or in the early stage of
diabetes may have led to the immune response being in a
dynamic state. Given the effects of disease-specific factors
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such as the duration of diabetes and the level of metabolic
control on the immune system, it is thought that these
variables may have made it difficult to establish a link
between atopic findings and autoimmunity. This may
partly explain why we did not find significant evidence of
this relationship in our study.

Limitations

Our study may have certain limitations due to its relatively
small sample size and single-center design. In addition,
regular healthcare follow-ups of children with TIDM may
have led to earlier recognition of atopic diseases in this
group, potentially influencing the observed prevalence rates.

Conclusion

Our findings suggest that there is no significant and
directional association betweenT1DMand atopicdiseases
in children and that this relationship has a multifactorial
structure. The heterogeneous findings reported in
the literature support the idea that this relationship is
too complex and multifactorial to be explained by a
single immunological mechanism. This study, based
on real-world data, contributes to the evaluation of
this relationship. It is anticipated that prospective
and standardized studies with larger sample sizes,
including parameters such as immunological markers,
environmental factors, and microbiota, in addition to
cytokine networks and genetic predispositions, will allow
for a better understanding of this issue.
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