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Abstract
Introduction: Coeliac disease can occur at any age but is more common in children. Its diagnosis
requires correlation between clinical presentations, serological results, endoscopic findings and
histopathological classification using the modified Marsh grading system. This study of coeliac
disease with biopsies received in the department of histopathology at Soba University Hospital,
and Fedail Hospital aimed to gain insight into the demographic profile, clinical presentations and
histopathological classification of patients with coeliac disease. Methods: This was a descriptive
study carried out at Soba University Hospital and Fedail Hospital during the period from January
2010-December 2013. Haematoxylin & Eosin and CD3-stained slides of small intestinal biopsies of
coeliac disease patients were reviewed for various histological features (1) intraepithelial lymphocytes
(IEL) count per 100 enterocytes, (2) crypt hyperplasia and (3) degree of villous atrophy. Based
on the histopathological findings, the cases were categorized according to the modified Marsh
classification. Demographic and clinical data were obtained from the patient request forms. The
data were analyzed using Statistical Package for Social Sciences Software (SPSS). Results: The
study included 60 patients. Their age ranged from 2 to 70 years with a mean of 19.5 years (±15.7
SD). The most common age group was below 10 years old (41.6%). Male and female are equally
affected. The most common clinical presentation was chronic diarrhoea (55.0%), followed by iron
deficiency anemia (41.7%). The degree of villous atrophy ranged from complete atrophy (45.0%),
marked atrophy (38.3%) to mild atrophy (16.6%). Marsh grade IIIC was the most common grade.
The younger age-groups had a higher prevalence of iron deficiency anaemia and higher Marsh grade.
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INTRODUCTION
Coeliac disease (CD) is also known as coeliac
sprue or gluten-sensitive enteropathy. It is an
immune-mediated enteropathy triggered by
ingestion of gluten-containing cereals, such as
wheat, rye, or barley in genetically predisposed
individuals. It is a disorder that results in damage
to the small intestinal mucosa and leads to
malabsorption of nutrients.1 It should also be
suspected in children with IgA deficiency, dental
enamel hypoplasia, or dermatitis herpetiformis.2
The clinical spectrum of coeliac disease is
diverse and includes typical coeliac disease
with classical features of malabsorption,
diarrhoea and steatorrhea, positive serology for

endomysial and tTG antibodies and a diagnostic
biopsy. This form of the disease usually affects
younger patients.3 In atypical coeliac disease,
atypical manifestations occur instead of classical
symptoms including short stature, anaemia,
infertility, recurrent aphthous stomatitis or
dermatitis herpetiformis, etc. The last form is
latent coeliac disease in which patients have
normal small bowel villous architecture on biopsy,
but villous atrophy develops later. Some patients
are entirely asymptomatic and present initially
only with histological changes seen on biopsy.
Factors governing the type of clinical presentation
and the expression of symptoms are poorly
understood. The diagnosis of coeliac disease

Address for correspondence: Mohamed D Dafaalla, University of Khartoum, Alqasr Street, 102, Khartoum, Sudan. Postal Code: 11115. PO Box 321.
Tel: 00249 925133838. E-mail: mdafaallah200@gmail.com

267

Malaysian J Pathol

is often a combination of clinical, serological
evaluation and histopathological findings. The
clinical diagnosis often depends on detecting the
appropriate combination of symptoms mentioned
earlier. Regarding the serologic evaluation, the
most sensitive and specific tests are IgA antitissue transglutaminase and IgA endomysial
antibody while antigliadin antibody tests are
no longer used routinely because of their lower
sensitivity and specifity.4 Instead, they are used
as markers to monitor response to a gluten-free
diet.1
Endoscopic examination with biopsy is
considered the gold standard for the diagnosis of
coeliac disease. The disease can be patchy in its
early stages thus targeted biopsy of affected areas
is necessary. Endoscopic findings include loss
of villi, a mosaic mucosal pattern, scalloping of
the duodenal folds, micronodularity, and visible
vascularity. These findings are not specific for
CD, as similar changes may be seen in patients
with eosinophilic gastroenteritis, giardiasis,
tropical sprue, and other diseases.5 Regarding
biopsies, they should be both well-oriented and
obtained from areas distal to the duodenal bulb
where changes are most pronounced. Major
histological features include villous flattening,
blunting or absence, crypt hyperplasia, enterocyte
degeneration, intraepithelial lymphocytosis and
increased mononuclear cells and eosinophils
in the lamina propria. Crypt hyperplasia
denotes elongation of the length of the crypts
of Lieberkuhn which is a process that initially
precedes villous atrophy.1
There is a lack of studies on coeliac disease in
Africa and other developing countries. In Sudan
the diagnosis of coeliac disease has depended
largely on histological changes of the small
bowel biopsy and improvement after withdrawal
of gluten from the diet. Serological tests,
although non-invasive and reliable, are not yet
used routinely.6 Coeliac disease was described
more than a century ago,1 but the role of dietary
gluten in its pathogenesis has been recognized
only in the past 50 years. It was first reported in
Sudan in 1978 where 7 children were diagnosed.7
Since then, many adult and paediatric cases have
also been reported. The disease may in fact be
under-diagnosed because of more prevalent
conditions such as malnutrition, diarrheal
diseases and intestinal parasitic infections, so
the real prevalence may be difficult to detect.
This might be clear in a three-year study done
in a Red Sea State of Sudan. Of 172 patients
suspected to have coeliac disease, 128 were found
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to have coeliac disease and the most common
presenting symptoms were chronic diarrhoea
(20.3%) followed by weight loss (14%). Males
and females were nearly equally affected and all
age-groups were affected with a peak incidence
between 5 to 10 years.8
In our study, we aimed was to study cases
of coeliac disease received in the department
of histopathology at Soba University Hospital,
and Fedail Hospital, Sudan. We also wanted to
highlight the importance of histopathological
diagnosis of coeliac disease by assessing the
degree of villous atrophy and other histological
features of the disease using the Marsh grading
system. We also aimed to identify common
clinical presentations and correlate them with
the disease.
MATERIALS AND METHODS
This was a retrospective, descriptive study in Soba
University Hospital and Fedail private hospital
considering cases presented between January
2010 and December 2013. The Soba University
Hospital is one of the largest tertiary hospitals
in Sudan. It was established by the University
of Khartoum to be it major teaching hospital
for its medical students. It is located in southern
Khartoum in Soba. The Fedail private hospital
is located in the center of Khartoum and was
established in 1992 as a small endoscopic clinic
where the first laparoscopic cholecystectomy
was performed in Sudan. Through the years,
it has grown to be a tertiary hospital with 43
specialized clinics.
In this study all cases of coeliac disease
which were suspected clinically (evidence of
malabsorption, weight loss, abdominal pain, or
persistent diarrhea) or by serology (antigliadin
or transglutaminase antibodies), with full
records and histological slides (H&E and CD3
stains) or paraffin-embedded blocks of small
intestinal biopsies archived in the Department
of Histopathology of Soba University Hospital
and Fedail Specialized Hospital were included
in the study. We excluded cases with deficient
data or unavailable slides or paraffin blocks. The
Elneilein institutional review board approved
the study and consent was obtained from the
hospitals.
Haematoxylin & Eosin and CD3-stained slides
were reviewed for various histological features
of coeliac disease in the small intestine: (1)
intraepithelial lymphocytes (IEL) count per 100
enterocytes (Figs. 1 & 2), (2) crypt hyperplasia
(Fig. 3) and (3) degree of villous atrophy. IEL per
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FIG. 1: Flattening of the mucosa (Marsh IIIC),
intraepithelial lymphocytosis and crypt
hyperplasia in coeliac disease (H&E X 20)

FIG. 3: Crypt hyperplasia and inflammatory cellular
infiltrate in the lamina propria in coeliac
disease (H&E X20)

100 enterocytes was counted using routine H&E
stained slides. CD3 immunohistochemistry was
used when the count was difficult or in doubt.
Based on the histopathological findings, the
cases were categorized according to the modified
Marsh classification into six stages, which was
modified in 1999 from the original 3 stages Marsh
classification.9 Demographic and clinical data
were obtained from the patient request forms.
We calculated the mean and standard

deviation for numerical data, and frequencies
and percentage for categorical data. The data
was analysed using SPSS version 22. P value
was considered significant only if it was <0.05.

FIG. 2: Intraepithelial lymphocytes highlighted by
CD3 immunohistochemistry (IHC X 20)

RESULTS
Sixty (60) cases diagnosed clinically and/or by
serology as coeliac disease were included in this
study. The demographic and histological findings
are charted in Table 1.
Males and females were equally affected.
The mean age was 19.5 years (±15.7 SD) with
a range of 2 to 70 years. The most common
age-group was less than 10 years (41.6%).
Chronic diarrhoea was the most common
clinical presentation in the study (55.0%),
followed by iron deficiency anaemia, weight loss,
abdominal pain, and delayed growth and puberty.
Two patients had insulin-dependent diabetes
mellitus and one had dermatitis herpetiformis.
All the biopsies revealed villous atrophy of
various degree, with >80% showing marked to
complete villous atrophy. The majority (65.0%)
of cases had 31-45 IEL/per 100 enterocytes. 45%
were categorized as Modified Marsh grade IIIC,
followed by 38.3% grade III B in and 16.7% III
A.
Table 2 examined associations between the
many variables of interest. No association was
shown between age and IEL (P=0.6), but an
association was noted between age-group and
Marsh grading (P=0.008). The relationship
between age and clinical presentation was
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TABLE 1: Descriptive statistics of demographic and histological variables in 60 cases of coeliac
disease
Variables

Number (%)

Age in years
<10
11-20
21-30
31-40
>40

25 (41.6)
13 (21.7)
12 (20.0)
3 (5.0)
7 (11.7)

Gender
Male
Female

30 (50.0)
30 (50.0)

Clinical presentation
Chronic diarrhoea
Abdominal pain
Iron deficiency
Weight loss
Delayed growth

33 (55.0)
6 (10.0)
25 (41.7)
10 (16.7)
3 (5.0)

Degree of villous atrophy
Mild
Marked
Complete

10 (16.6)
23 (38.4)
27 (45.0)

Intraepithelial lymphocytosis/100 enterocytes
31-45
45-60
61-75
>75

39 (65.0)
13 (21.7)
7 (11.7)
1 (1.7)

Marsh grading
lllA
lllB
lllC

10 (16.7)
23 (38.3)
27 (45.0)

significant only with regard to iron deficiency
anemia (PV=0.09). There was no significant
association between gender and clinical
presentation, Marsh grading and intraepithelial
lymphocytosis. Marsh grading was not associated
with most of the clinical parameters except for
chronic diarrhoea and iron deficiency anemia
(PV=0.06 and 0.04 respectively). The various
clinical presentations were not significantly
associated with intraepithelial lymphocytosis.
DISCUSSION
Coeliac disease can affect individuals at any
age but is more commonly seen in children.
In our study the most common age group was
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children below 10 years of age. This correlates
well with a study in the Red Sea state of Sudan
where the peak incidence was between 5-10
years.8 In a study conducted by Abu-Zekry et al
in Cairo, coeliac disease was a frequent disorder
among Egyptian children, both in the general
population (1 in 187) and in at-risk groups (4.7%
in children with failure to thrive and 6.4% in
children with type 1 diabetes).10 Regarding gender
predisposition, we found that both males and
females were equally affected with the ratio of 1:1
contradicting a study done in the main paediatric
hospitals in Khartoum state which showed a
slight female predominance with a F:M ratio
is 1.3 to 1.11 Moreover, a study from westerns
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TABLE 2: Relationship between age and gender versus intraepithelial lymphocytosis, Marsh
grading and clinical presentation
		 Intraepithelial lymphocytosis Marsh grading		
Clinical presentation					
Age in 												
years
						 Iron			 Delayed
More Marsh Marsh Marsh Chronic deficiency Weight Abdomi growth
31-45 46-60 61-75
					than75 IIIA IIIB IIIC
diarrhea anemia
loss
nal pain and
puberty
1-10

43.6% 46.2% 28.6% .0%

40.0% 21.7% 59.3% 30.3%

60.0%

20.0% 16.7%

.0%

11-20

15.4% 23.1% 42.9% 100.0% 10.0% 21.7% 25.9% 24.2%

12.0%

50.0% 33.3%

66.7%

21-30

23.1% 15.4% 14.3% .0%

10.0% 34.8% 11.1% 27.3%

12.0%

20.0% 50.0%

33.3%

31-40

2.6%

14.3% .0%

20.0% .0%

3.0%

8.0%

.0%

.0%

.0%

.0%

20.0% 21.7% .0%

15.2%

8.0%

10.0% .0%

.0%

7.7%

More
than 40 15.4% 7.7%

.0%

3.7%

P value 0.6				
.008			
0.2
0.09
0.1
0.2
0.2
														
		 Intraepithelial lymphocytosis Marsh grading		
Clinical presentation
			
Sex
						 Iron			 Delayed
More Marsh Marsh Marsh Chronic deficiency Weight Abdomi growth
31-45 46-60 61-75
					than75 IIIA IIIB IIIC
diarrhea anemia
loss
nal pain and
puberty
		
			
Male 3.8% 61.5% 28.6% .0%
60.0% 56.5% 44.4% 48.5% 52.0%
70.0% 83.3%
33.3%
Females 46.2% 38.5% 71.4% 100.0% 40.0% 43.5% 55.6% 51.5%

48.0%

30.0% 16.7%

66.7%

P value 0.3				

0.9

0.2

0.5

0.5			

Saudi Arabia showed female predominance.12
In our study, the most common clinical
presentation was chronic diarrhoea (55%).
Chronic diarrhoea is one of the most common
reasons for referral to the gastroenterology
clinic.13 This was similar to a study in India
which showed chronic diarrhea in 37 (88%) out
of 42.14 Iron deficiency anemia was also very
common in the setting of coeliac disease.15 In
our study iron deficiency anemia was found in
41.7%. The autoimmune reaction against gluten
damages the intestinal mucosa. This decreases
the mucosal surface area leading to decreased
ability to absorb nutrients, including iron.
As Table 2 demonstrates, there was a
difference in clinical presentation and Marsh
grading between children (age <10) and older
patients. Patients with coeliac disease tend to
present with iron deficiency in the early years
more than the elderly. However, there was no
significant relationship between age and the
other clinical presentations studied. Similar to
our findings, a study done in the main pediatric
hospitals in Khartoum state11 reported iron
deficiency anemia as the most common type of

0.5

0.1

anemia, affecting 61% of cases. Another study
from India reported iron deficiency anemia in
38 (90%) of 42 cases.14 Marsh IIIC grading was
found predominantly in patients younger than
ten year (60%), whereas Marsh IIIA and IIIB
predominate among adults.
Intraepithelial lymphocytes were counted per
100 enterocytes using conventional H&E stain
and aided by CD3. The most common group of
intraepithelial lymphocytosis count was 45-60
IEL per 100 enterocyte, the most severe group.
Intraepithelial lymphocytosis was not associated
with age and gender.
Regarding the Marsh classification, Marsh
grade IIIC was the most common grade in our
study being encountered in 45.0% of cases,
followed by grade IIIB (38.3%) and IIIA (16.6%).
Marsh grading showed a statistically significant
association with age (P= 0.008). Below the age of
20 years, grade IIIC dominated, while grade IIIA
was the most common grade in patients older than
30 years. Grade IIIB was most common in the
third decade of life. An Australian study of 150
patients with coeliac disease showed a similar
trend, with Marsh grade IIIC in 56.6%, followed
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by IIIB in 24.0% and IIIA in 14.7% of cases.16
This was comparable to a study of 115 patients
with coeliac disease conducted by the University
of Colombia, which showed complete villous
atrophy in 71.0% of cases and mild atrophy in
29.0% of cases.17 These findings indicate that
Marsh grade IIIC is the most common grade in
coeliac patients. An increased number of IELs
is the earliest pathological sign of mild coeliac
disease enteropathy. Marsh grade IIIC indicates
presence of complete villous atrophy and crypt
hyperplasia. Identification of Marsh grade IIIC
in the biopsy indicates coeliac disease that needs
prompt withdrawal of gluten from diet.
To conclude, we found that coeliac disease
occurs more commonly in children below 10
years of age and shows an equal sex distribution.
The most common clinical presentation was
chronic diarrhoea followed by iron deficiency
anemia. Complete villous atrophy was the
dominant histological feature. Furthermore
the most common severity of intraepithelial
lymphocytosis using H&E and CD3 assessment
was 45-60 IEL/100 enterocyte.
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