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Abstract: Background: Type 1 diabetes mellitus (Type 1 DM) and
Celiac disease (CD) are autoimmune disorders with a common
genetic basis. Celiac disease often presents with atypical findings or
sometimes asymptomatic, leading to delayed diagnosis and potential
complications. The objective of our study is to evaluate the
correlation of Celiac Disease (CD) with type I Diabetes Mellitus (DM).
Methods: This cross-sectional study, uniquely designed and
executed, involved 77 Type 1 DM patients sampled via purposive
sampling. The criteria for diagnosing the type I DM patient was
fasting blood sugar > 126 mg/dl and HbAlc > 6.5%. Levels of IgA
anti-tissue transglutaminase TTG (IgA) antibodies was measured. In
patients with negative result but with strong clinical suspicion of CD,
serum IgA and IgG anti-tissue transglutaminase (TTG) antibodies
performed. The value above reference range was considered positive
for Celiac disease. The data were meticulously analyzed using SPSS
V.26, with significance at a p-value < 0.05. Results: In our study the
mean age was 21+9.24 years. There were 43(55.8%) males, while
34(44.2%) were female. The male to female ratio was 1.26:1. The
mean duration of DM was 9.46+8.1 years and HbAlclevel 9.51+ 2.03.
There was weight loss 42 (54.5%), abdominal pain 20 (26%), pallor
17 ( 22%) and diarrhea 14 (18.2%) in patients. The weight loss,
abdominal pain and diarrhea was found significant (p<0.005), while
pallor was not significant. The Anti- TTG IgA 94.11% and Anti-TTG
IgG 5.89% was positive in Type I DM patients. Conclusion:
Serological evidence of CD is present in patients at the time of
diagnosis of Type 1 DM. Thus, screening for CD must be part of the
standard of care for every newly diagnosed diabetic patient.
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INTRODUCTION

Celiac Disease (CD) and Type | Diabetes Mellitus
(DM) are autoimmune and common in children. They
share the same Human Leukocyte Antigen (HLA) for
genetic transmission on chromosome 6. HLA-DQ8 and
HLA-DQ2 primarily emerged as the primary shared
genetic distribution. The detection reliably diagnoses
Celiac disease instead of invasive procedures such as
intestinal biopsy. The diagnosis can be pin-pointed by
presence of HLA-DQ2.5.1 non-HLA association with
CD and Type | DM has also been recorded.2 Non-HLA
gene polymorphisms, such as those in PTPN22, INS,
and MSH5, contributes the shared susceptibility and
distinguish between Typel Diabetes mellitus alone and
Typel Diabetes mellitus with Celiac disease.3 The
relationship between type | DM and CD is well known,
and the prevalence of biopsy proven CD has been
reported to be 6.4%.4

Earlier European Society for Pediatric
Gastroenterology, Hepatology, and Nutrition
(ESPGHAN) guidelines and British Society of Pediatric
Gastroenterology, Hepatology, and Nutrition
(BSPGHAN) made similar recommendations for the
diagnosis of CD. The children with TTG antibody level
greater than three times the upper limit of normal
should have a small bowel biopsy with high risk for CD
who are asymptomatic. Later on, ESPGHAN guidelines
revealed a no-biopsy approach and testing for HLA-DQ
in the screening process. Currently HLA-DQ is not
recommended because it is not a cost-effective strategy.
A recent study on high anti-TTG IgA and positive
Endomysial antibodies (EmA) in patients with typel
DM confirms that high levels over 10 times the upper
limit of normal are consistent with histological evidence
of CD, whereas lower levels are less consistent.5 In
screening of cases with IgA deficit, immunoglobulin
G (IgG) antibody and anti-TTG IgG assays are used.6
The advantage of Deamidated gliadin peptides DGP
IgG, anti-TTG IgA, anti-TTG IgG and EmA assay helps
in diagnosis of asymptomatic and potential CD cases
beside typical and atypical varieties of CD.7

Timely diagnosis of CD patients is important in
preventing and mitigating the long-term complications
such as growth retardation, infertility, osteopenia and
malignancies associated with untreated disease. Early
diagnosis of CD in association with Type | DM has
been reported to improve patient’s clinical parameters
such as weight, serum ferritin, and has positive impact
on quality of life.8 The present study was designed to

RESULTS

see the association of CD with Type | DM. The study
will help in early diagnosis and prevention of disease
complications.

MATERIALS AND METHODS

This  cross-sectional study was conducted in
Endocrinology and Diabetes Department of Federal
Government Polyclinic Hospital Islamabad from 28 Oct
2024 to 28 April 2025. The objective was be to
determine the association of Celiac disease in Type |
Diabetes mellitus patients. The sample size was
calculated by formula (n= Z2 x P (1-P)/ E2), where
P=5.1, confidence interval 95% and estimated margin of
error 5%. The sample size calculated was 77. The
purposive sampling technique was used and patients
enrolled through outpatient departments, who met the
inclusion criteria. The inclusion criteria were all
patients who gave the informed consent to be included
in the study trial and diagnosed cases of Type | DM.
The exclusion criteria were Patients suffering from
Type 11 DM and malabsorptive disorder.

The study was started after the approval of Institutional
Reviewer Board (IRB) No. FGPC. 1/12/2024/E-
Committee meeting held on 17-10-2024. The
demographic profile, clinical history and laboratory
findings were recorded on prescribed proforma.
Patients’ HbAlc, fasting blood sugar, Anti- TTG (IgA),
serum IgA and TTG (IgG) recorded. The HbAlc tests
interpreted as normal < 5.7%, pre-diabetic 5.7-6.4% and
diabetic > 6.5%. The fasting blood sugar interpreted as
normal < 100 mg/dl (5.6 mmol/l), pre-diabetic 100-125
mg/dl (5.6-6.9 mmol/l and diabetes > 126 mg/dl
(7.0mmol/l). The normal values of Anti -TTG (IgA)
was < 20 U/ml, values above it considered as positive.
The normal value of Serum IgA ranges from 70-400
mg/dl in adults, while in children 20-300 mg/dl. Serum
TTG (IgG) needed when there was IgA deficiency.

Data was analyzed by SPSS wversion 26. Quantitative
variables like age, duration of diabetes, fasting blood
sugar, HbAlc level, level of hemoglobin, Serum anti
TTG (IgA), serum IgA and serum TTG (IgG) mean
value with standard deviation recorded. Frequency
distribution with percentage calculate the qualitative
variables like gender, weight loss, abdominal pain and
diarrhea. The Pearson test was used to find out the
correlation of diabetes mellitus with Celiac disease. The
Chi square test was used to find the significance of
different variables. The p value less than 0.5 was
considered significant.

This study was conducted at Department of Endocrinology And Diabetes in Federal Government Polyclinic Hospital
Islamabad. There were 77 patients. The mean age was 21+ 9.4 years. The majority of the patients 69 (89.6%) were
below the age of 30 years. The male patients were 43(55.8%), while female 34 (44.2%). The mean duration of diabetes
mellitus is 9.4 + 8.1 years. The range of diabetes mellitus duration among study participants were from 1- 34 years. The
majority of patients 41 (53.2%) had duration of diabetes span around 7 years. The clinical picture reveals weight loss in
42(54.5%) followed by abdominal pain 20(26%) and diarrhea 14(18.2%) without any significance.
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Among the study participants only 3 (3.9%) patients had fasting blood sugar < 100 mg/dl, while 47 (61%) had blood
sugar 200 mg/dl equal or more. The majority of the patients 76 (98.7%) had raised HbAlc. The mean HbAlc was 9.5 +
2.0%. The mode was 7.0%. The mean hemoglobin was 11.34 + 2.02 mg/dl. The 17(22.1%) patients had hemoglobin level
< 10 mg/dl. The serum level of anti TTG (IgA) was positive in 16 (20.8%), while in one case anti TTG (IgA) was not
positive but there was strong suspicion of CD. The serum IgA level was found to be low and anti TTG (IgG) was

positive. The exact prevalence was 22%.

Table 1: Demographic profile and Sample Description:

S.No. | Variables Statistical analysis (n=77)
1 Age Mean 21+9.24 years
Min-Max 4-53 years
2 Gender Male 43 (55.8%)
Female 34 (44.2%)
3 Duration of diabetes Mean 9.46+8.1 years
Min-Max 1-34 years
4 Weight loss Present 42 (54.5%
Absent 35 (45.5%)
5 Abdominal pain | Present 20 (26%)
Absent 57 (74%)
6 Diarrhea Present 14 (18.2%)
Absent 63(81.8%)
7 Level of fasting blood sugar Mean 219.80+106.42 mg/d|
Min-Max 80-641mg/dI
8 Level of HbAlc Mean 9.51+2.03
Min-Max 4-15.5
9 Level of Hemoglobin Mean 11.34+ 2.02 mg/dI
Min-Max 6.6-15.9 mg/dI
10 Anti TTG (1gA) Positive 16 (20.8%)
Negative 61(79.2%)
11 TTG (Ig G) Positive 1(1.29%)
Table 2: Clinical Presentation and Significance of Diabetes Mellitus and Celiac Disease
S.No. | Clinical Frequency Diabetes Celiac Disease
Presentation Distribution | Mellitus (CD)
(HbAlc)
1. Pallor 17 P=0.693 P=0.255
2. Abdominal Pain 20 P=0.189 P=0.001
3. Diarrhea 14 P=0.274 P=0.001
4. Weight loss 42 P=0.549 P=0.003

DISCUSSION

This study concluded that the prevalence of CD in
patients with Type 1 diabetes was 22% (based on
serology Anti- TTG IgA 94.11% and Anti- 1gG 5.89%).
Oliveiral DR, et al. revealed that serological screening
for antibodies associated with CD is an excellent
screening test and that HLA typing, although not the
most suitable test to be used as first line in screening for
CD, can be a useful tool to exclude the possibility of
Typel DM patients developing CD.9 In another study
by Zingone F, et al. demonstrated high sensitivity and
specificity of the simultaneous assessment of TTG IgA
and Deamidated Gliadin Peptide (DPG) IgG in
predicting CD in individuals with a high pretest
probability.10 In our study the serological testing for
CD done in type | DM patients for early quick diagnosis
as evidence by Pop D, et al.11 The prevalence of CD
varies worldwide due to dietary gluten exposure, early
childhood infections, and differences in screening

practices. Some researchers have reported that the
occurrence of Typel DM is rapidly rising in the
pediatric age group, with a stated rise of 3% on an
annual basis.12,13 In a meta-analysis data from
Kingdom of Saudi Arabia showed CD in at risk
individuals with seropositivity were 15.6%, while both
seropositive and biopsy-proven (10.6%).14 In another
meta analysis it was revealed that in type | DM patients
seropositive Celiac disease prevalence was 9%.15

In our study the mean age was 21+9.24 years. There
were 43(55.8%) male, while 34(44.2%) female. The
male to female ratio was 1.26: 1. A study by Mehmood
N et al had mean age 15.8+ 5.7 years with 40 (58.8%)
male and 28 (41.2%) female (M:F= 1.4: 1).16 In a
multicentric trial the mean age was 39.8+13.5 year with
female dominance of 68.7%.2 In a Nijerian study by
Senbanjo 10, et al the mean age was 12.3+4.1 years.
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There were 41(41.8%) male and 57 (58.2%) female
(M:F= 1:1.5).17 The varying difference is due to
varying profile of the world and different study settings.
It was observed that in Nigeria half of the population is
below 19 year old. The mean duration of DM in our
study was 9.46+8.1 years and HbAlc level 9.51+ 2.03.
Unal E, et al. at Turkey the frequency of positive
serology for CD was 103 (15.4%) in a cohort of 668.
The duration of Diabetes mellitus was 3.12 (C1:0.25-
16.33) years. The mean HbAlc was 9.45% + 2.06.18
Jaffar M et al in his study showed median duration of
Type | DM was 2 year and HbAlc level was more than
7.5% in 67 (68.4%) patients.19

The Oslo definition of CD classified as typical
(Intestinal manifestation), atypical (with extra intestinal
manifestation), asymptomatic (Sero-positive & villous
atrophy), potential (Characteristic HLA, seropositive
but lacking intestinal manifestations) and refractory
(Resistant to treatment).20 In our study of type 1 DM
patient with typical and atypical manifestations of CD
were weight loss 42 (54.5%), abdominal pain 20 (26%),
pallor 17 ( 22%) and diarrhea 14 (18.2%). The weight
loss, abdominal pain and diarrhea was found significant
(p<0.005), while pallor was not significant. In a study
conducted by Dehbozorgi M, et al. the clinical
presentation like chronic abdominal pain in 86 (66.2%)
p=0.726 and diarroea in 24 (18.5%) p= 0.003.

Type 1 diabetes mellitus found in 20 (15.4%) p= 0.697.
The most common associated co-morbidities with CD
are type 1 diabetes mellitus and hypothyroidism.21 In
another study by Lal SB, et al abdominal pain in 64.2%,
and diarrhoea in 58.2%.22 The differences in clinical
manifestations is due to complex interplay of genetics,
immunologic, environmental and different study
designs. The estimated global prevalence of CD alone is
1% (range 0.7-1.4%).23 Our study and literature review
revealed prevalence of CD among type | DM patient is
high. The serological testing of type 1 DM in high
clinical suspect cases should be performed with
frequent intervals for diagnostic purpose and every 3-6
months for the first year after diagnosis and then every
1-2 years for surveillance of disease.20

This study has certain limitations, including its single
center design and relatively small sample size, which
may restrict the generalizability of the findings. The
cross sectional nature also limits the ability to establish
temporal or causal relationships between Type 1 DM
and CD. The other  autoimmune diseases like
Thyroiditis, Rheumatoid arthritis, Autoimmune gastritis
and Vitiligo in association with type | DM and CD were
not the part of study. New studies assessing nutritional
status, Body mass Index (BMI), varying clinical
presentations suspecting autoimmune disease should be
considered for early detection of CD.

CONCLUSION
Serological evidence of CD is present in a high

percentage of children at the time of diagnosis of Type
1 DM. Thus, screening for CD must be part of the
standard of care for every newly diagnosed diabetic
child. The clinical presentation like abdominal pain,
diarrhea and weight loss in type | DM patient should be
suspected for CD.
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