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ABSTRACT
Background: Celiac disease (CD) is an autoimmune disorder that occurs more frequently among patients with
type 1 diabetes mellitus (TIDM). Because many affected children are asymptomatic, serological screening is
important for early detection. Objective: To determine the seroprevalence of CD among children with T1DM in
Karbala using anti-tissue transglutaminase (anti-tTG) antibodies and to identify associated clinical factors. Patients
and Methods: This prospective study included children with TIDM attending the diabetic clinic at Karbala
Pediatric Teaching Hospital from July 2014 to January 2015. All participants underwent serological screening for
CD using serum anti-tTG antibodies. Demographic, clinical, anthropometric, and laboratory characteristics were
evaluated. Results: Ninety-seven children with TLDM were enrolled, with a mean age of 10.5 years (range: 2-16
years). Anti-tTG antibodies were positive in 13 patients, yielding a seroprevalence of 13.4%. Seropositive patients
had significantly lower HbAlc and hemoglobin levels (p=0.03 and p=0.01, respectively). Gastrointestinal
symptoms, particularly chronic diarrhea, were significantly more frequent among seropositive children (p=0.001),
as were other autoimmune diseases (p=0.03). No significant associations were observed with demographic or
anthropometric characteristics, infant feeding pattern, or timing of gluten introduction. Conclusion: CD
seropositivity was relatively common among children with TLDM. Routine serological screening using anti-tTG
antibodies may facilitate early identification of CD in this high-risk population.

KEYWORDS: Seroprevalence, Celiac, Children, Type 1 Diabetes Mellitus, Anti-Tissue Transglutaminase,
antibody.

INTRODUCTION
Type 1 diabetes mellitus (T1DM) is a chronic

pediatric population, with reported rates varying
considerably according to ethnicity, geographical region,

autoimmune disorder characterized by immune-mediated
destruction of pancreatic B-cells, resulting in absolute
insulin deficiency and lifelong dependence on exogenous
insulin. Celiac disease (CD) is another immune-mediated
disorder in which ingestion of gluten from wheat, barley,
and rye induces small-intestinal inflammation in
genetically susceptible individuals. Both diseases have a
strong genetic background and are among the most
common autoimmune disorders encountered during
childhood.™ The association between TIDM and CD has
been well established. Children with TIDM have a
substantially greater prevalence of CD than the general

screening strategy, and diagnostic criteria. Biopsy-
confirmed CD among children with T1DM has been
reported to range from approximately 2.4% to 16.4%.
Previous Iraqgi studies conducted in Baghdad reported
prevalence rates ranging from 8.6% to 11.6% among
children with TIDM.®! This increased occurrence is
largely explained by the shared genetic susceptibility of
the two conditions. T1IDM and CD are strongly
associated with human leukocyte antigen (HLA) class 11
genotypes, particularly HLA-DQ2 and HLA-DQ8. These
genotypes are highly prevalent among individuals with
CD and are also major genetic determinants of
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susceptibility to  T1IDM.!  Several  non-HLA
susceptibility loci are also shared between the two
diseases, supporting the concept of overlapping
autoimmune mechanisms.*!  Environmental factors,
including gluten exposure, gastrointestinal infections,
intestinal microbiota, and infant-feeding practices, have
also been investigated as potential contributors to the
development of autoimmunity, although their precise
roles remain controversial.®® Recognition of CD in
children with TIDM can be challenging because many
affected patients have silent or subclinical disease.
Classical manifestations such as chronic diarrhea,
abdominal distension, weight loss, and growth failure
may be absent. Some patients instead present with
nonspecific or extra-intestinal manifestations, including
iron-deficiency anemia, impaired growth, reduced bone
mineral density, or unexplained changes in glycemic
control.”*! Consequently, relying exclusively on clinical
symptoms may result in delayed or missed diagnosis.
Serological screening has therefore become an important
approach for detecting CD in high-risk populations.
Anti-tissue  transglutaminase (anti-tTG) antibodies
provide high sensitivity and specificity and are widely
used as the initial screening test for CD.E% Early
identification is important because untreated disease may
contribute to nutritional deficiencies, impaired growth,
skeletal ~complications, and other autoimmune
manifestations. Therefore, the present study aimed to
determine the seroprevalence of celiac disease using anti-
tTG antibodies among children with TIDM attending the
diabetic clinic at Karbala Pediatric Teaching Hospital
and to examine the demographic, clinical, and laboratory
factors associated with positive celiac serology.

PATIENTS AND METHODS

A prospective study was conducted at the diabetic
outpatient clinic of Karbala Pediatric Teaching Hospital
from July 2014 to January 2015. The study included 97
children with previously diagnosed type 1 diabetes
mellitus (T1DM), aged 2-16 years. The participants
comprised 48 males and 49 females. All patients were
receiving human insulin therapy. After obtaining oral
consent from the children and/or their parents,
participants underwent detailed history taking and
physical examination. Data were collected using a
structured questionnaire that included age, sex, age at

diabetes onset, duration of diabetes, gastrointestinal
symptoms suggestive of celiac disease, associated
autoimmune diseases, and family history of TIDM or
other autoimmune disorders. Infant-feeding practices,
duration of breastfeeding, and age at introduction of
gluten-containing foods were also recorded. Medical

records were reviewed for information regarding
diabetes follow-up, dietary compliance, glucose
monitoring, and previous laboratory investigations.

Weight and height were measured, and anthropometric
indices were plotted on appropriate growth charts.
Weight and height Z-scores and body mass index (BMI)
were calculated. Venous blood samples were collected
from all participants. Hemoglobin and glycated
hemoglobin (HbA1lc) were measured using an automated
CELL-DYN Ruby Hematology Analyzer and BIO-RAD
D-10 system, respectively. Serum samples were
separated by centrifugation and stored at —20°C until
analysis. Celiac serological screening was performed by
measuring anti-tissue transglutaminase IgA and IgG
(anti-tTG) antibodies using commercial ELISA kits. An
anti-tTG level <20 U/mL was considered negative, while
>20 U/mL was considered positive. Patients with
positive  celiac  serology  were referred for
gastroenterological evaluation. Data were analyzed using
SPSS wversion 15.0. Continuous variables were
summarized using means and standard deviations, while
categorical variables were presented as frequencies and
percentages. Independent-samples Student’s t-test, chi-
square test, and Fisher’s exact test were applied as
appropriate. A p-value <0.05 was considered statistically
significant.

RESULTS

Among the 97 children with T1DM, 48 (49.5%) were
males and 49 (50.5%) were females. Their mean age was
10.5 + 3.8 years, mean duration of diabetes was 2.8 + 2.8
years, and mean age at TIDM diagnosis was 7.6 + 3.3
years. Anti-tTG IgA was positive in 13 (13.4%) patients,
including 8 males (61.5%) and 5 females (38.5%). There
was no significant association between sex and celiac
seropositivity  (p=0.350). Furthermore, males and
females did not differ significantly in age (p=0.677),
duration of TIDM (p=0.844), or age at TLDM diagnosis
(p=0.569). as in table 1.

Table 1: Demographic characteristics and celiac screening results among children with type 1 diabetes mellitus

(N=97).

Characteristic Male (n=48) | Female (n=49) | Total (N=97) | P-value
Celiac screen, n (%) 0.350
Negative anti-tTG IgA 40 (47.6%)* | 44 (52.4%)* 84 (86.6%)

Positive anti-tTG IgA 8 (61.5%)* 5 (38.5%)* 13 (13.4%)

Age (years), mean = SD 10.4+35 10.7+4.0 105+ 3.8 0.677
Duration of TIDM (years), mean + SD 29+3.3 28+22 28+2.38 0.844
Age at TIDM diagnosis (years), mean + SD 7.4+3.2 7.8+35 7.6+3.3 0.569

* Percentages for anti-tTG categories are calculated within each screening-result group, as presented in the original

Table 1.

www.wjahr.com |  Volume 10, Issue 11, 2026

ISO 9001:2015 Certified Journal | 39



Ruaa et al.

World Journal of Advance Healthcare Research

There were no significant differences between anti-tTG-
positive and anti-tTG-negative children in age, age at
onset of T1DM, duration of diabetes, or anthropometric
Z-scores.  However, seropositive  children  had
significantly lower mean HbAlc (9.36 + 2.9% vs 11.08 +
2.7%, p=0.0394) and hemoglobin levels (11.2 + 1.7 vs
12.3 + 1.2 g/dL, p=0.0122). Chronic diarrhea was
significantly more frequent among seropositive children
(38.4% vs 7.1%, p=0.0012), whereas constipation and

abdominal distension were not significantly associated
with celiac seropositivity. Parental consanguinity was
more frequent among seropositive children (76.9% vs
54.8%), but the association was not statistically
significant (Fisher’s exact p=0.2267). Similarly, the
timing of gluten introduction before or after 6 months of
age was not significantly associated with celiac screening
results (Fisher’s exact p=0.417). as in table 2.

Table 2: Demographic, anthropometric, clinical, and selected risk-factor characteristics according to celiac

screening results.

- All Anti-tTG negative Anti-tTG positive
Characteristic (N=97) (n=8 4)9 (nzllp?)) P-value
Demographic and anthropometric characteristics
Age (years), mean £ SD 10.5+ 3.8 105+ 3.8 105+3.7 0.9998
’g‘ge atonsetof TIDM (years), meant | ¢, 5 4 7.6+3.4 72428 0.6827
Duration of DM (years), mean + SD 2.8+28 2.7+2.8 3.2+28 0.5744
Height-for-age Z-score, mean £ SD -1.0+£1.3 -09+£1.2 -15+£1.6 0.1468
Weight-for-age Z-score, mean = SD -1.0+14 -09+14 -1.4+£1.2 0.2372
BMI-for-age Z-score, mean £ SD 0724 -06+25 -1.3+2.2 0.3337
Clinical characteristics

10.85+
HbAlc (%), mean + SD 28 11.08+2.7 9.36+29 0.0394
Hemoglobin (g/dL), mean + SD 121+1.3 12.3+1.2 11.2+1.7 0.0122
Constipation, n (%) 8 (8.2) 5 (5.8) 3(23.0) 0.072
Chronic diarrhea, n (%) 11 (11.3) 6(7.1) 5 (38.4) 0.0012
Abdominal distension, n (%) 20 (20.6) 16 (19.0) 4 (30.7) 0.470
Parental consanguinity
Consanguineous, n (%) 56 (57.7) 46 (54.8) 10 (76.9) 0.2267*
Not consanguineous, n (%) 41 (42.3) 38 (45.2) 3(23.1)
Age at introduction of gluten
Before 6 months, n (%) 15 (15.5) 12 (80.0) 3 (20.0)T 0.417*
After 6 months, n (%) 82 (84.5) 72 (88.0)1 10 (12.0)F

* Fisher’s exact test. 1 Percentages are within the age-at-gluten-introduction category, as reported in the original

Table 7.

Among the study participants, breastfeeding was the
predominant feeding practice during the first six months
of life, reported in 69.1% of children, compared with
6.2% who received bottle feeding and 24.7% who
received mixed feeding. When feeding practices were
compared according to celiac serology, exclusive
breastfeeding was slightly more common among children
with negative anti-tTG results than among those with

positive results (70.2% vs. 61.5%). In contrast, bottle
feeding was more frequent among anti-tTG-positive
children compared with seronegative children (15.4% vs.
4.8%). However, the overall association between feeding
pattern during the first six months of life and celiac
seropositivity was not statistically significant (p=0.334).
As in table 3.

Table 3: Type of feeding in the 1 6months of life related to celiac screen result.

Anti-tTG, Feeding history Total
% within celiac screen result Breast Bottle Mixed

Negative 59(70.2%) | 4(4.8%) | 21(25%) 84
Positive 8(61.5%) | 2(15.4%) | 3(23.1%) 13
Total 67(69.1%) | 6(6.2%) | 24(24.7%) | 97

The association is statistically not
(x°=2.2,df=2,p-value=0.334)

Among the 13 children with positive anti-tTG IgA, 8
(61.5%) were males and 5 (38.5%) were females. The

mean age at detection of celiac disease autoimmunity

significant

was 9.8 years, and the mean interval between T1DM
diagnosis and CD detection was 2.6 years. The mean
anti-tTG IgA level was 255.5 U/mL. Ten (76.9%) cases
represented newly detected seropositivity, whereas three
(23.1%) had been previously diagnosed with CD.
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Gastrointestinal symptoms were present in 7 (53.8%) followed by abdominal distension (30.8%) and
children, most commonly chronic diarrhea (38.5%), constipation (23.1%). As in table 4.

Table 4: Summary characteristics of children with positive anti-tTG IgA (n=13).

Characteristic Summary
Age, years, mean + SD 10.5+3.7
Male, n (%) 8 (61.5)
Female, n (%) 5 (38.5)
Mean age at TIDM diagnosis, years 7.2
Mean age at CD diagnosis/anti-tTG detection, years 9.8
Mean interval between T1DM and CD detection, years 2.6
Newly detected CD seropositivity, n (%) 10 (76.9)
Previously diagnosed CD, n (%) 3(23.1)
Anti-tTG IgA, U/mL, mean 255.5
Any gastrointestinal symptom, n (%) 7 (53.8)
Chronic diarrhea, n (%) 5 (38.5)
Abdominal distension, n (%) 4 (30.8)
Constipation, n (%) 3(23.1)

The distribution of patients according to family history frequent in the seronegative group than in the
of T1IDM and celiac disease (CD) showed no significant seropositive group (30% vs. 15%), whereas a family
association with celiac seropositivity. Among anti-tTG- history of CD alone was slightly more frequent among
negative patients, 65% had no family history of either seropositive patients. Overall, these differences were not
disease, compared with 77% of anti-tTG-positive statistically significant (3> =2.39, p = 0.495). as in fig 1.

patients. A family history of T1IDM alone was more

B Anti-tTG negative (n = 84)

s (6552%) B Anti-tTG positive (n = 13)

Number of patients

2 2
1 0
(2.4%) (7.7%) (2.4%) (0%)
Ee——
Family history T1DM only Celiac disease only T1DM + celiac disease
of celiac disease
Clinical category

Fig 1: Distribution of the study group by their family history of TLDM, CD and the anti-tTGA result.

DISCUSSION males represented 61.5% of seropositive patients, the
The present study demonstrated a celiac disease (CD) association between sex and anti-tTG positivity was not
seroprevalence of 13.4% among children with type 1 significant. This differs from the female predominance
diabetes mellitus (T1DM). This prevalence was higher reported in several studies™®'¥, although Aratjo et al.
than that reported in Iran by Fallahi et al. (6.25%)"?and  similarly found no significant sex association.”” Age,
Moayeri et al. (3.4%)™, but lower than findings from age at T1DM diagnosis, duration of diabetes, and
Saudi Arabia (20%)"4 and Turkey (20.8%)."*! It was  anthropometric indices were also comparable between
comparable to reports from Algeria (13.7%).1*° seropositive and seronegative groups. Similar findings
Considerable international variation has also been were reported by Al-Hussaini et al.™! Saadah et al.*!!
reported, ranging from 2.4% in Finland to 21.3% in Approximately 77% of seropositive patients developed
Libya.’™® Such differences may reflect variations in celiac autoantibodies within four years of TIDM onset,
screening methods, sample characteristics, genetic supporting evidence that most CD diagnoses occur
susceptibility, and environmental exposures. Although during the early years following diabetes diagnosis.???
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Interestingly, seropositive children had significantly
lower HbA1c levels than seronegative children (9.3% vs.
11.1%). This may reflect impaired nutrient absorption
and recurrent hypoglycemia associated with subclinical
CD. Similar observations were reported by Picarelli et
al.® although Al-Hussaini et al. found no significant
difference.™ Hemoglobin was also significantly lower
among seropositive children (11.2 vs. 12.3 g/dL,
p=0.012), potentially reflecting micronutrient
malabsorption, particularly iron, folate, and vitamin
B12.2Y Gastrointestinal manifestations were more
frequent among seropositive patients. Chronic diarrhea
showed a particularly strong association with positive
anti-tTG (p=0.0012), whereas abdominal distension and
constipation were not significantly associated. Diarrhea
has similarly been reported as an important manifestation
among T1DM patients with CD.* Nevertheless, many
affected children may remain asymptomatic or have only
subtle manifestations, emphasizing the importance of
screening rather than relying exclusively on
gastrointestinal symptoms.”*** Neither family history nor
parental consanguinity was significantly associated with
celiac seropositivity, although familial clustering of CD
has been documented elsewhere.”® Similarly, feeding
pattern during the first six months was not associated
with celiac autoimmunity (p=0.334), consistent with
Vriezinga et al.”® and Lionetti et al.*"]] but differing
from Ivarsson et al.?® The timing of gluten introduction,
whether before or after six months, was also unrelated to
seropositivity, consistent with previous finding™®!,
although Norris et al. reported different results.!
Overall, these findings support the strong underlying
genetic relationship between T1DM and CD and
reinforce the value of routine anti-tTG screening in
children with T1DM, including those without typical
gastrointestinal manifestations.

CONCLUSION

Celiac disease seroprevalence among children with
T1IDM was 13.4%. Most seropositive cases were
detected within four years of TLDM onset and had lower
HbAlc levels. Neither feeding pattern during the first six
months nor the timing of gluten introduction was
associated with celiac seropositivity.
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