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ABSTRACT

The coexistence of autoimmune disorders is not uncommon in clinical practice. Giving that both Type 1 diabetes mellitus (T1DM) and celiac
disease (CD) are common autoimmune disorders, the association between the two conditions often exist. Many literatures demonstrated such
association; however this associated was not studied thoroughly in Oman.

Methods: Patients with TIDM who were included in the study were tested serologically for probable CD using Anti-TTG antibody. Other
nutritional parameters were also assessed. Information regarding patients' age, sex, duration of diabetes, presence of any symptoms suggestive CD
and any family history of CD were gathered. Statistical Package for the Social Science (SPSS) was used to collect and analyze data.

Results: A total of 34 patients with T1 DM visited the diabetic outpatient clinic in Suhar Hospital / Oman were included in the study during the study
period. The majority of the patients (70.6%) were females and 29.4% were males. Seven patients had significantly high Anti-TTG which
accounting for an incidence of 21.2%. The probability of positive CD for females was 71.4% compared to 28.6% for males, however, the difference
wasn't statistically significant. None of the celiac patients showed a weight change and the minority had diarrhea (14.3%). There was a significant
association between BODY MASS INDEX and CD (p=0.036).The BMI level was lower among positive celiac patients compared to negative
celiac patients. Nutritional indicators showed no significant differences between those who are suspected to have CD and those who were not.
These findings suggest that the probability of having CD in patients with TIDM is high in Oman and screening for CD for all TIDM patients might
be important.
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INTRODUCTION:

The association between celiac disease (CD) and type 1 diabetes
mellitus was first noted over 40 years ago"” and since then has been
established in numerous studies.””

It is now recognized that CD may be more common and of a more
varied presentation than previously thought, especially in patients with
type 1 diabetes mellitus.”"” Many cases appear to be atypical, silent or
latent in their presentation and are at risk of remaining undetected and
untreated. If such patients are not treated, they risk complications such
as anemia, infertility, malabsorption, vitamin and mineral deficiencies,
osteoporosis, osteomalacia, growth retardation and malignant
disorders. In patients with type 1 diabetes mellitus, untreated CD may
be particularly associated with growth retardation, poor glycemic
control, recurrent hypoglycemic attacks and delayed puberty.”"”

Both CD and type 1 diabetes mellitus are associated with HLA class 11
genes on chromosome 6p21."Y The prevalence of CD in North
America is estimated to approach 1% of the general population"® and
has increased fourfold over the past 50 years."” CD occurs more
frequently in type 1 diabetes mellitus than in the general population,
with estimates varying from 2.4%"" to 16.4%."” The prevalence of CD
in patients with type 1 diabetes mellitus is on rising.”” The risk of CD
may vary by age of diagnosis of type 1 diabetes mellitus.””

Despite the higher prevalence of CD in type 1 diabetes mellitus, there
is no consensus on screening patients with type 1 diabetes mellitus for
CD.® The American Diabetes Association recommends screening
select patients based on symptoms and treating patients with biopsy-
confirmed CD with the gluten-free diet.””

The Canadian Diabetes Association recommends screening patients
with symptoms and notes that for those with no symptoms, treatment is

)
controversial.®”

Those that advocate routine screening of type 1 diabetes mellitus

25-27)

patients for CD' emphasize that patients with type 1 diabetes
mellitus may have no symptoms, unrecognized symptoms”””, or
symptoms that are only recognized retrospectively™ and that there are
complications of untreated CD.*”

Published studies on the prevalence of CD in type 1 diabetes mellitus
from the Arab World are scant. The prevalence of CD in Omani
children and adolescents with type 1 diabetes mellitus is similar to the
World's reported prevalence, but is less than that reported for Middle
Eastern Arab children. To our knowledge, this is the first reported study
on the prevalence of CD in Omani children with type 1 diabetes
mellitus.””

Although a definite association between type 1 diabetes mellitus and
CD exists, it is controversial as to whether a screening program should
be instituted to detect clinically unrecognized CD, particularly
whether implementation of a gluten free diet (GFD) in these patients
may be practical as well as cost-effective.

The research question investigated was whether diabetes centers
screen for CD in patients with type 1 diabetes mellitus more frequently
than other facilities.

METHODS:

This is a cross sectional study included adult patients with type 1
diabetes mellitus who attended diabetes outpatient clinic at Suhar
Hospital for regular follow up in the period between August 2016 and
August 2017. All patients were explained the possible relation between
the CD and type 1 diabetes mellitus and the nature of the study. A
comprehensive consent form was taken from those who agreed to be
part of the study.

The following information was collected from each patient: Age, sex,
duration of diabetes, mode of presentation at time of diagnosis,
presence of any symptoms suggestive CD (diarrhea, weight loss,
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abdominal cramps or bloating, etc.) and any family history of CD.

Blood samples from all participants were collected for serum Anti-
tissue Transglutaminase Antibodies (Anti-TTG) using Enzyme Linked
Immunosorbent Assay (ELISA) quantitative assay for human
autoantibodies of IgA class against tissue transglutaminase. Patients
with Anti-TTG antibody titer of 20 u/ml or above were considered as
possible positive cases for CD. Additionally, serum level of vitamin
B12, folic acid, hemoglobin, calcium, vitamin D, ferritin and
glycosylated hemoglobin (HbA 1¢) were also assessed.

Statistical Package for the Social Science (SPSS) was used to collect
and analyze data. Data analysis started by describing each of the study
variables in terms of frequency and statistical summaries. The
difference between patients with and without CD was compared by all
other risk factors using non-parametric tests (chi-square, Mann-
Whitney U and Kruskal-Wallis H) due to the small sample size.

RESULTS:

A total of 34 patients with type 1 diabetes mellitus visited the diabetic
outpatient clinic in Suhar Hospital during the study period. The
majority of the patients (70.6%) were females and 29.4% were males.
Of the patients, 85.3% were present with hyperglycemia and 44.1%
with hypoglycemia. Just 11.8% of the patients showed increase in their
weight, 5.9% presented with diarrhea and 20.6% presented with family

HbAlc 34 9.52 3.07 5.25 18.85
AntiTTG* 33 | 40.36 82.16 2.00 300.00
IgA* 33 2.57 1.11 1.15 5.30

* Missing

values

Patients Suspected of Celiac Disease (CD):

Anti-tissue Transglutaminase Antibodies (Anti-TTG) in patients with
type 1 diabetes mellitus was carried out as an indicator of possible CD.
Patients with Anti-TTG of 20 u/ml and above were suspected to have
celiac disease and required further investigation for confirmation. The
Anti-TTG values ranged between 2.0 and 300.0 with an average of
40.4u/ml (SD=82.2 u/ml).

Table 3 shows that seven patients were diagnosed, through Anti-TTG,
to be suspected of CD accounting for an incidence of 21.2%. The
probability of positive CD for females was 71.4% compared to 28.6%
for males, however, the difference wasn't statistically significant. The
majority of celiac patients (71.4%) were present with hyperglycemia
and 57.1% were present with hypoglycemia. None of the celiac
patients showed a weight change. The minority have diarrhea (14.3%)
and family history of type 1 diabetes mellitus (14.3%).

Table 3: The Association between Celiac Disease and patient
characteristics (Categorical data)

history of type 1 diabetes mellitus. The average age of the patients was Celiac Disease Total |Fisher's
21.0 years (SD=7.2 years) and ranged between 9 and 39 years. The Positive |Negative Exact Test]
body mass index (BMI) was ranged from 14.0 to 42.4 with an average No 1% No. 1% (Pvaluo)
of 23.42 (SD=5.51). In average, patients hold diabetes mellitus for - -
8.41 years (SD=6.39 years) with arange 0.30 to 26.0 years Gender male 2 286 |8 1308 |10 |0.648
’ ’ ’ ’ ’ female 5 [71.4 |18 169.2 |23
. N s s - s Total 7 1100.0 |26 |100.0 [33
tT]?:)slteul(i ;haractenstlcs of Type 1 diabetes patients participated in Presentation [hyperglycemials [714 |23 [88.5 |28 0282
DKA 2 |28.6 |3 11.5 |5
Type 1 Patients Characteristics Frequency |Percent Total 711000 126 11000133
Gender Male 10 294 Hypoglycemia |yes 4 |57.1 |10 |385 |14 |0.422
Female 24 70.6 o 3 429 [16 |61.5 [19
Total ' 34 100 Total 7 [100.0 [26 [100.0[33
Presentation |Hyperglycemia |29 85.3 Weight 10 7 [100.0 |22 [84.6 [29 0.555
DKA 5 14.7 Change increase 0 J00 |4 [154 [4
Total 34 100 Total 7 [100.0 [26 [100.0 |33
Hypoglycemia |Yes 15 44.1 Diarrhea yes 1 143 |1 (3.8 |2 0.384
No 19 55.9 no 6 (857 [25 [96.2 |31
Total 34 100 Total 7 1100.0 |26 |100.0 |33
Weight No 30 88.2 FH Typel yes 1 (143 |6 |[23.1 |7 1.00
Change Increase 4 11.8 no 6 [85.7 [20 [76.9 |26
Total 34 100 Total 7 [100.0 [26 |100.0 |33
Diarrhea Yes 2 5.9 Table 4 shows that positive celiac patients (Mean=19.6 years) were
No 32 94.1 younger than negative celiac patients (Mean=21.6 years), however, the
Total 34 100 difference wasn't significant. There was a significant association
FH.typel Yos 7 20.6 between BMI and C_D (Z:-_2.10, p=0.036). The BMI level was 10\yer
No 27 794 among positive celiac patients (Mean=19.3) compared to negative
celiac patients (Mean=24.5 years). Although, the level of serum
. . TOt‘f‘! 34 100 ferritin was lower among positive celiac patients (Mean=41.7 ng/ml)
Celiac Disease |Positive 7 21.2 than among negative celiac patients (Mean=75.1 ng/ml), however, the
Negative 26 78.8 difference wasn't significant. Similarly, the level of serum vitamin B12
Total 33 100 was lower among positive celiac patients (Mean=426.3 pg/ml) than

Table 2: Descriptive Statistics of Some of the Type 1 diabetes
Patients Characteristics

among negative celiac patients (Mean=553.3 pg/ml), however, the
difference wasn't significant. The average diabetes mellitus duration,

Valid | Mean | Standard | Minimum] Maximum calcium l.ev§l, folic acid level_, yitamin D levql, HbA_lc and _IgA were
Cases Deviation almost similar between positive and negative celiac patients and
Age (years) 34 12100 724 900 39.00 statistically the differences were not significant.
BMI* 33 2342 5.51 14.00 42.10 Table 4: The Association between Celiac Disease and patient
Duration 34 | 841 6.39 0.30 26.00 characteristics (Continuous data)
(year-s) Celiac |N (Mean |Mann- Z Sig
E]alcmlrr; 34 2.35 0.07 2.19 2.50 Disease Rank [Whitney U
mmole
Serum Ferritin | 34 | 67.96]| 9122 | 212 | 48920 Age Positive |7 |13.36 165.5 -1.124 10.261
(ng/ml) Neg‘a'tlve 26(17.98
Serum B12 34 |52851| 213.87 | 247.00 | 1272.00 BMI Positive |7 993 |41.5 -2.098 10.036
(pg/ml) Negative |25 [18.34
Folic Acid 33 | 24.32 9.40 328 38.80 DM duration Positive |7 |18.07 [83.5 -0.331 0.74
(nmole)* (years) Negative|26 [16.71
Vitamin D 29 | 3841 18.85 10.78 95.70 Calcium (mmole) |Positive |7 [17.07 {90.5 -0.022 10.982
(nmole)* Negative |26 [16.98
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In conclusion, the prevalence of CD in patients with type 1 diabetes
mellitus is high; however additional studies are required to prove this
relationship. Giving that, it seems worthy to consider screening for CD

Serum ferritin  |Positive |7 |14.64 [74.5 -0.727 10.467

(ng/ml) Negative|26 |17.63

Serum B12 Positive |7 |12 56 -1.541 10.123

(pg.ml) Negative|26 [18.35

Folic Acid Positive |7 |16.79 |89.5 -0.066 10.947

(nmole) Negative |26 (17.06

Vitamin D Positive |6 |11.83 |50 -0.896 10.37

(nmole) Negative |22 [15.23

HbAlc Positive |7 |14.71 |75 -0.705 ]0.481
Negative |26 |17.62

IgA Positive |7 |13.36 |65.5 -1.123 10.261
Negative |26 [17.98

DISCUSSION:

The link between CD and type 1 diabetes mellitus as autoimmune
diseases that affect genetically susceptible individuals was
established. Such well documented association in young people is vary
inits prevalence from 1.6% to 16.4% wordwide.""*"*"

We have found that the prevalence rate of CD in type 1 diabetes
mellitus patients was high (21.2%) compared to other studies. The
highest prevalence was reported in Algeria (16.4%)"” while the lowest
was reported in Germany and Switzerland (1.6%)" *”. Another
example of geographical variation was shown by Newton et al study
where they found the highest prevalence rates in the Sahrawi
population comparing to Japanese population. “”

It remains to be established whether the variation in the prevalence of
CD in patients with type 1 diabetes mellitus can be attributed to
variations in genetic susceptibility, dietary habit of the population,
other environmental factors or to a combination of all these. *”

Gender wise, CD is a female predominant disease, and is 2-3 times
more common among females.”” Consistently, our study shows that
the probability of positive CD for females is 71.4% compared to 28.6%
for males, with no statistical difference between both genders.
Although there was no gender difference in the prevalence rates of type
1 diabetes mellitus, CD was reported to be more prevalent in females
than in males with type 1 diabetes mellitus.“*”

None of the CD patients which were included in our study showed any
weight change. Nevertheless, 14.3% complained of diarrhea. This is
comparable to Scaramuzza et. al study where about 10% of patients
with type 1 diabetes mellitus and CD show gastrointestinal
symptoms.“” Although the classical presentations of CD cases
(diarrhea, weight loss, anemia, etc.) are known features, several
reports in the literature stated that many cases of CD are asymptomatic
or only associated with mild symptoms.“*”

We could not find a significant statistical difference in HbAlc level
between diabetes mellitus and CD on one hand and diabetes mellitus
only on the other hand. Such finding is consistent with similar study in
children, where HbA lc levels at baseline did not differ significantly
between patients with type 1 diabetes mellitus and CD, and between
those with type 1 diabetes mellitus alone.”” Yet, among adult type 1
diabetes mellitus patients who were newly diagnosed with CD,
glycemic control was significantly worse than for those with type 1
diabetes mellitus alone, 8.2% vs 7.5%, P = 0.05.“Y Amin et al. noted
that HbAlc level was lower in diabetes mellitus patients with CD
disease before gluten free diet.*”

Thus data remain inconsistent regarding glycemic control in patients
with dual diagnosis of CD and type | diabetes mellitus and the
difference between these studies most probably reflect the impact of
delayed diagnosis of CD or the variability in disease severity.

Due to impaired absorption of dietary nutrients, low levels of
nutritional elements (folic acid, vitamin D, ferritin, vitamin B12,
calcium) were expected. However, we could not find statistically
different figures between both groups of diabetes mellitus with CD and
diabetes mellitus alone regarding Levels Of Those Elements elements.
Such finding was in contrary to other studies which documented the
impact of nutrients malabsorption caused by CD in both children and
adults that included B vitamins, iron, folic acid and minerals.“"*”This
discrepancy might be attributed to mild form of CD cases included in
our study. Jameson et. al study reported that the more pronounced the
lesion, the lower the levels are seen for iron, copper, folate and vitamin

in all patients with type 1 diabetes mellitus on regular bases.
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