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ABSTRACT

Objective The aim of the study was to determine the
prevalence of coeliac disease (CD) and to recognise
Human leukocyte antigen (HLA)-associated hereditary
susceptibility to Sudanese CD patients with type 1
diabetes mellitus (DM1).

Design Antitissue transglutaminase IgA (anti-TG IgA)
was measured in the serum of 373 children affected with
DM1 aged 1-19-year old and in 100 serum samples from
non-diabetic control children. Histological examination
was performed in 19 children seropositive for anti-TG IgA
(17 DMI and 2 controls). Additionally, PCR-based analysis
of Major histocompatibility complex, class Il, DQ beta 1
(HLA-DQB1) genotyping was implemented in three study
population groups as follows: group 1 (n=25) (+ve DM1
and +ve CD), group 2 (n=63) (-ve DM1 and +ve CD) and
control group 3 (n=2) (+ve CD).

Results Twenty-six Sudanese children with DM1 out of
373 (6.97%) were seropositive for anti-TG IgA. Duodenal
biopsy revealed Marsh 2 and 3 in 13 out of 17 (76.47%)
seropositive anti-TG IgA patients with DM1. Significant
association (p<0.05) was detected between the level of
anti-TG IgA autoantibodies (IU/mL) and Marsh stage. HLA
DQ2 and DQ8 were found in 88% (22/25) and 8% (2/25) of
examined patients with CD with DM1, respectively.
Conclusions Anti-TG IgA titre of greater than 10 times
upper limit of normal (=10x ULN) can be useful for
detecting CD in children with type 1 diabetes without
duodenal biopsy. HLA testing in children with DM1 appears
to provide little added benefit given the high prevalence
(96%) of HLA DQ2/DQ8 in children with DM1.

INTRODUCTION

Coeliac disease (CD) is an immune-mediated
enteropathy initiated by ingestion of gluten,
in genetically susceptible individuals." The
prevalence of the disease ranging from 0.6%
to 0.8% in the Middle East is almost similar to
that of Europe.” A strong association between

What is already known about this subject?

» In Sudan, coeliac disease was first recognised in
1978 and the prevalence of the disease was 22.5%
in selected high-risk children. Previous retrospec-
tive study reported seroprevalence of 27.3% among
Sudanese children with clinical features suggestive
the disease. Moreover, association between diabe-
tes mellitus type 1 (DM1) and coeliac disease is well
documented, as the seroprevalence of CD among
Sudanese diabetic children was 8.3%.

What are the new findings?

» We approve that detection of antitissue transgluta-
minase IgA (anti-TG IgA) at a level of >10x ULN in
Sudanese diabetic children with symptoms of CD is
highly associated with CD diagnosis without need
to apply duodenal biopsy. Furthermore, HLA DQ2
and DQ8 typing is inadequate for CD screening in
Sudanese children with DM1.

How might it impact on clinical practice in the

foreseeable future?

» Anti-TG IgA at a level of >10x ULN is precise test
that can be performed to CD diagnosis in Sudanese
diabetic children instead of intestinal biopsy, which
is invasive and costly procedure although testing for
endomysial antibodies was not applied for confir-
mation according to European Society Paediatric
Gastroenterology, Hepatology and  Nutrition
Guidelines 2020. HLA genotyping to anticipate sus-
ceptibility to CD is not constrained in Sudanese di-
abetic children.

diabetes mellitus type 1 (DM1) and CD is well
documented since 1969” as the prevalence of
CD in DMI patients can be up to 20 times
higher than that of healthy population.?
The prevalence of CD in children with DM1
is determined to be 0.6%-16.4%." CD can
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develop in parallel with DM1, but DM1 comes before CD
in around 40% of the cases.® Factors accountable for CD
progress in patients with DM1 remain obscure; however,
common HLA antigens were accepted as a probably
shared genetic background.” The diagnostic gold stan-
dard for CD has long been considered to be intestinal
biopsy; however, it is impractical to perform this invasive
and costly procedure on all at-risk individuals. Instead, a
recent technical review of The American Gastroentero-
logical Association recommended that these individuals
should first be screened for CD with IgA antitissue Trans-
glutaminase (tTG) serology.® Furthermore, negative sero-
logical test results do not rule out CD in patients with
DM1.’

In Sudan, CD was first described in 1978.Y Mohammed
et al'' reported that the prevalence of CD in selected
high-risk Sudanese children was 22.5% (18/80) using
anti-gliadin autoantibodies (AGA-IgA and IgG), endomy-
sial antibody (EMA) and confirmatory biopsies.

The aim of the present study was to determine the
prevalence of CD and to identify HLA-related genetic
predisposition of Sudanese CD patients with DM1.

METHODS

Patients

A case—control study was performed on 373 children
with newly recognised DM1 including 183 girls and 190
boys, aged 1-19 years and 100 non-diabetic control chil-
dren. All enrolled children attended diabetic clinics
of Wad Medani (Gezira State), Gaffar Ibn Oaf and El
Bulook Pediatric Hospitals (Khartoum State) during the
period 2007-2009. The study protocol was approved by
the Ethics Committee of the Sudan University of Science
and Technology. All enrolled subjects or their parents
gave verbal consent for participation in the study. The
collected data included the name, age, sex, family history
and duration of DM1.

Celiac serology

tTG IgA (cut-off 4IU/mL) were analysed in serum using
a commercially available Celikey ELISA kit (Pharmacia
Diagnostics, Freiburg, Germany).

Histopathology

Biopsy specimens were obtained from the duodenum
of 19 (17 DMI and 2 control) children with seroposi-
tive anti-T'G IgA autoantibodies, whose parents assigned
informed consent for the protocol. The histological spec-
imens were fixed in formalin 10% and stained with H&E.
All specimens were examined by expert gastrointestinal
pathologist according to modified Marsh criteria.'”
Marsh 2 and 3 lesions were evaluated to be diagnostic
for CD.

HLA genotyping markers

Genomic DNA was extracted from whole peripheral
blood using phenol/chloroform method."* Extracted
DNA was purified using Master Pure Complete DNA and

RNA Purification Kit (Cat No. MC85200, Lucigen Corpo-
ration, USA).

HLA typing for CD specificHLA-DQBI1 alleles was
performed on three groups of children including 25 chil-
dren in group 1 (+ve DM1 +ve CD), 63 children in group
3 (-ve DM1 +ve CD) and 2 children in group 4 (control).
PCR HLA typing with sequence-specific primers was
conducted according to the manufacturer’s instruc-
tions (Olerup low resolution DQ SSP kit, Oslo, Norway).
Finally, the PCR products were subjected to electropho-
resis in 2% agarose gel, stained with gel green dye and
visualised under ultraviolet light. The typing was inter-
preted with the lot-specific interpretation and specificity
tables from Olerup (Olerup SSP DQ) low resolution).

Statistical analysis

Standard descriptive statistics were expressed as median
and range and evaluated by Mann-Whitney and Pearson
x? correlation test. Proportions were compared with
the Fisher’s exact test. A p value <0.05 was considered
significant.

RESULTS

Serological tests for caeliac disease

Twenty-six out of 373 patients with DM1 (6.97%) were
seropositive for anti-TG IgA autoantibodies including
17 (9.3%) girls and 9 (4.7%) boys, whereas 2 out of 100
non-diabetic controls (2%) were seropositive (two girls).
No significant association (p>0.05) was observed between
age, sex, family history and duration of DMI1 and sero-
positivity to anti-TG IgA among Sudanese children with
DM1.

Histopathological analysis and Marsh classification of
duodenum biopsies

Histopathological examination was conducted in 19 sero-
positive children (17 diabetics and 2 controls). Abnormal
findings were detected in 13/17 (76.47%) patients with
DMI1, of which 4/17 (23.53%) were classified as Marsh 2,
1/17 (5.88%) as Marsh 3a, 4/17 (23.53%) as Marsh 3b
and 4/17 (23.53%) as Marsh 3c. In non-diabetic controls,
one out of the two was seropositive patients classified as
Marsh 3c and the other was classified as Marsh 2. The
relationship between the levels of anti-TG IgA autoan-
tibodies and Marsh stage among diabetic children was
statistically significant (p<0.05) (figure 1).

HLA genotyping for DQ2 and DQ8 antigens

Twenty-five out of 26 diabetic seropositive CD children
were genotyped. HLA DQ2 gene was detected in 22
(88%) children, while 2 children (8%) carried HLA DQS8
antigen and 1 child (4%) was negative for both antigens.
In 63 non-diabetic seropositive CD group, HLA DQ2
gene was determined in 54 (85.71%) children, while
2 (3.17%) carried HLA DQ8 antigen and 7 children
(11.11%) were negative for both genes (table 1) while
in the control group with seropositive CD, HLA DQ2 was
detected in the 2 (100%) seropositive children. The ratio
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Figure 1 The prevalence of anti-TG IgA in patients with
Marsh 2 (n=4), 3a (n=1), 3b (n=4), 3c (n=4), 0 (h=2) and

1 (n=2) lesions. The numbers above the graph indicate
mean and SE of mean. n: number of subjects. *Significant
difference.

of HLA DQ2 + to DQ2- antigens was 6:1 in CD +ve DM1
-ve children (group 3), while it was 7:1 in DM1 +ve CD+ve
children (group 1) (table 2). Furthermore, no significant
correlations (p>0.05) between the seropositive DMI,
Marsh grades and the HLA genotypes were detected in
this study (data not shown).

DISCUSSION

The present study documented that anti-TG IgA is accu-
rate test that can be stratified for detecting CD in Suda-
nese children with type 1 diabetes. Furthermore, HLA
testing in children with DMI1 appears to provide little
additional benefit given the high prevalence (96%) of
HLA DQ2/DQ8 in children with DM1.

In the present study, 6.79% of Sudanese children
with DM1 were anti-TG IgA seropositive for CD. This is
similar to that encountered in Sudan by Hussien et al."®
Similar previous studies revealed that the presence of
anti-TG IgA antibodies ranged between 7.6% and 9.8%
in patients with DM1.* '° The seroprevalence of CD in
Sudanese DMI children was lower than that reported
in Libya (21.3%), Algeria (16.4%) and Saudi Arabia
(24.5%).17—19 The difference in the seroprevalence rates
of CD may be attributed to the differences in exposure

Table 2 HLA genotypes frequencies in the study
population with CD as determined by the traditional Human
leukocyte antigen (HLA) testing

Group HLA genotype Number (%)
DQ2- 9/63 (14%)

2 (CD+ve DM1-ve) DQ2+ 54/63 (85%)
DQ2+, DQX 20/54 (37%)
DQ2+, DQ7+ 17/54 (31.5%)
DQ2 +DQ2 17/54 (31.5%)
DQ2- 3/25 (12%)

1 (DM1+ve CD+ve) DQ2+ 22/25 (88%)
DQ2+, DQX 8/22 (36%)
DQ2+, DQ7+ 1/22 (4.55%)
DQ2 +DQ2+ 11/22 (50%)
DQ2- 0/2 (0%)

4 (Control CD+ve) DQ2+ 2/2 (100%)
DQ2+, DQX 1/2 (50%)
DQ2+, DQ2+ 1/2 (50%)

to gluten in the diet, genetic, environmental factors and
human microbiome.?’

In the current study, 76.47% (13/17) of DM1 children
with seropositive anti-TG IgA autoantibodies had changes
in the intestinal mucosa evaluated as Marsh 2-3. In addi-
tion, anti-TG IgA at a level of 210x ULN were detected in
5outof 17 (29.4%) children. Duodenal biopsy confirmed
the CD diagnosis in all five subjects, which classified as
at least Marsh 2. This finding indicates that anti-TG IgA
titre of greater than 10 times upper limit of normal (>10x
ULN) may be beneficial in CD diagnosis in DM1 without
duodenal biopsy. This is in agreement with the available
literature, which demonstrated the same results.?'™

Our study indicates that 24/25 (96%) of screened DM1
children with positive CD serology carried HLA-DQ2
or DQ8 antigens, which was in line with the previous
studies.” ** Therefore, testing for HLA-DQ2/DQ8 as
the first-line screening for CD in diabetic children is

Table 1
antigen (HLA) testing

HLA genotypes frequencies in the study population with CD as determined by the traditional Human leukocyte

HLA genotype CD +ve DM1-ve (%) CD +ve DM1+ve (%) Control CD+ve (%) P value
DQ2-, DQ8- 4 (6.35%) 0 0
DQ2-,DQ8-, DQ7+ 3 (4.76%) 1 (4%) 0
DQ2-,DQ8+ 2 (3.17%) 2 (8%) 0
DQ2+,DQ8+ 0 2 (8%) 0 0.230
DQ2+,DX 20 (31.75%) 8 (32%) 1 (50%)
DQ2+,DQ7+ 17 (26.98%) 1 (4%) 0
DQ2+,DQ2+ 17 (26.98%) 11 (44%) 1 (50%)
Total 63 (100%) 25 (100%) 2 (100%)
If P value < 0.05, it considered statistically significant.
CD, coeliac disease.
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insufficient. This finding in accordance with Mitchell?’
and Binder®® who reported that HLA genotyping is not
indicated as a firstline for CD screening in DM1. More-
over, this may improperly prevent the patients with
less common CD permissive HLA alleles from future
screening.26

In addition, only 1 of 25patients with DM1 did not have
DQ2/DQ8. The loss of HLA-DQ2/DQ8 eliminates the
CD progress, with nearly 100% of chance.” * In this study,
22 (88%) and 2 (8%) Sudanese children carrying alleles
encoding DQ2 and DQ8 molecules, respectively. The
frequency of HLA-DQ2 herein reported (88%) is higher
than that reported (63.10%) in Poland,” in Ttaly (68%)>
and in Czech Republic (80%).%

In Sudan, HLA genotyping is more expensive than
anti-tTG IgA testing and it is not available at all hospitals
and the alternate of sending blood samples to expert labo-
ratories would be time-consuming and high-cost. Therefore,
introducing a strategy of diagnosis based on high serological
positivity could help local healthcare in Sudan.

The limitation of this study is that the second blood
samples were not obtained and tested for EMA-IgA in chil-
dren with tTGIgA >10x ULN to confirm no-biopsy approach
for CD diagnosis according to European Society Paediatric
Gastroenterology, Hepatology and Nutrition Guidelines
2020.%® This was due financial, technical and social obstacles
that faced the researcher.

CONCLUSION

This study indicates that patients with DM1 constitute a
high possibility group of CD progress. In addition, clinical
manifestation and immunological markers of CD in serum
such as anti-TG IgA, which is confirmed herein as an accu-
rate test, should be used to judge CD diagnosis in patients
with DMI. Detection of anti-T'G IgA at a level of 210x ULN
in diabetic Sudanese children with symptoms of CD in
our study was highly suggestive of CD diagnosis and could
constitute a base for initiation of gluten-free diets without
duodenal biopsy. However, biopsy may be suggested in both
symptomatic and asymptomatic patients who have constant
low titre positive anti-T'G IgA antibodies. Finally, it could be
concluded that anti-TG IgA titre of greater than 10 times
upper limit of normal (=10x ULN) may be beneficial in CD
diagnosis in DM1 without duodenal biopsy. Moreover, HLA
genotyping does not seen suitable for CD examination in
DMI1 Sudanese Children patients.
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