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Abstract
Celiac disease is an autoimmune disorder that affects the small intestine mucosa of a proportion of
people with human leukocyte antigen (HLA)-DQ2 or -DQ8 haplotypes following gluten intake. The
main pathologic lesion is composed of villous reduction in height with increase in crypt activity that is
manifested by higher number of cell proliferation in addition to inflammatory infiltrate of epithelium
and lamina propria with predominance of lymphocytes. Immunohistochemistry (IHC) is an important
auxiliary method for pathologists as it specifically visualizes distribution and amount of a certain
molecule in the tissue using specific antigen-antibody reaction. The aim of the current study was to
correlate CD3 and CD20 immunohistochemical expression of lymphocytic population to
histopathological changes of celiac disease. The current study was carried out at Al-Diwaniyah
teaching hospital and a number of private histopathology laboratories in Al-Diwaniyah province, midEuphrates region of Iraq. The study was started on January 2019 and ended on March 2020. Sixty
patients with clinical features suggestive of celiac disease were enrolled in the current study. Every
patient was subjected to esaphagogastrodeuodenoscopy (OGD) at the gastrointestinal center. A
number of duodenal biopsies were taken for each patient and were preserved in 10 % formalin
solution. Later on, these biopsies were referred to private histopathology laboratory for purpose of
histological handling and perpetration of histological sections.CD3 immunohistochemical expression
was as following: Less than half staining pattern was seen in 10 (16.7 %) cases, approximately half
staining pattern was seen in 10 (16.7 %) cases and most cases (56.7 %) showed more than half
sating pattern. This fining correlated with histological finding that most cases are March 3 cases.
CD20 immunohistochemical expression was as following: Mild crypt involvement was reported in
16.7 %, Moderate crypt involvement was reported in 43.3 % and intense crypt involvement was
reported in 40.0 %.
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INTRODUCTION
Celiac disease is an autoimmune disorder that
affects the small intestine mucosa of a proportion of
people with human leukocyte antigen (HLA)-DQ2 or DQ8 haplotypes following gluten intake (Lebwohl et al.,
2018). Its prevalence, according to serologic tests, is
0.5% in North America and Africa, 0.4% in South
America, 0.8% in Oceania and Europe, 0.6% in Asia,
with predominantly female targeting (0.6% vs. 0.4%; p <
0.001) (Singh et al., 2018). The main pathologic lesion
is composed of villous reduction in height with increase
in crypt activity that is manifested by higher number of
cell proliferation in addition to inflammatory infiltrate of
epithelium and lamina propria with predominance of
lymphocytes (Corazza et al., 2007). The clinical image
is multifaceted, ranging from an overt malabsorption

syndrome to seemingly asymptomatic manifestations of
anaemia,
isolated
weakness,
ambiguous
hypertransaminasaemia, infertility, peripheral and core
neurological disorders, osteopenia, short stature and
dental enamel defects (Leffler et al., 2015).
In the vast majority of cases, a gluten-free diet results
in an almost complete recovery of both mucosal lesions
and clinical features (Lebwohl et al., 2018). Celiac
disease is known to be associated with a number of
autoimmune disorders and on top of the list is type 1
diabetes mellitus; the most probable explanation is the
sharing of the same genetic and environmental factors
in common between those autoimmune disorders
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(Lundin and Wijmenga, 2015). Nowadays, coeliac
disease is widely considered an autoimmune disease
that results from an aberrant immune response to gluten
derivatives found in wheat, barley and seed in
genetically susceptible people (Green and Jabri, 2006;
Sollid and Jabri, 2005).
From histological point of view the alterations can be
assessed according to “The modified Marsh-Oberhuber
classification”. Lesions can be described in terms of a
range of architectural, cytological and ultrastructural
characteristics that combine to create a blurry range of
histopathological permutations. These characteristics
alone are not unique and should be assumed to be
shared among a range of diseases affecting the small
intestine. Several characteristics of coeliac disease,
such as increased intraepithelial lymphocytes (IELs),
crypt hyperplasia and villous atrophy, may be indicative
when screening small bowel biopsy specimens
(Oberhuber et al., 1999).
Immunohistochemistry (IHC) is an important auxiliary
method for pathologists as it specifically visualizes
distribution and amount of a certain molecule in the
tissue using specific antigen-antibody reaction. The
applications of IHC have recently been expanded
explosively as more and more molecules involved in
pathogenesis, diagnosis, and treatment of diseases are
discovered. The unique feature that makes IHC stand
out among many other laboratory tests is that it is
performed without destruction of histologic architecture,
and thus the assessment of an expression pattern of the
molecule is possible in the context of microenvironment
(Kim et al., 2016). The aim of the current study was to
correlate CD3 and CD20 immunohistochemical
expression
of
lymphocytic
population
to
histopathological changes of celiac disease.

MATERIALS AND METHODS
Study Design
The current study was carried out at Al-Diwaniyah
teaching hospital and a number of private histopathology
laboratories in Al-Diwaniyah province, mid-Euphrates
region of Iraq. The study was started on January 2019
and ended on March 2020.
Participants
Sixty patients with clinical features suggestive of
celiac disease were enrolled in the current study. Every
patient
was
subjected
to
esaphagogastrodeuodenoscopy
(OGD)
at
the
gastrointestinal center.
A number of duodenal biopsies were taken for each
patient and were preserved in 10 % formalin solution.
Later on, these biopsies were referred to private
histopathology laboratory for purpose of histological
handling and perpetration of histological sections.
Five Paraffin sections of duodenal biopsy were
retrieved from these laboratories. One section was
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Table 1. Demographic characteristics of celiac disease
patients
Characteristic
Number of cases
Age (years)
Mean ±SD
Range
< 10, n (%)
10-19, n (%)
20-29, n (%)
30-40, n (%)
Gender
Male, n (%)
Female, n (%)

Result
60
22.1 ±11.60
3 -40
12 (20 %)
12 (20 %)
16 (26.7 %)
20 (33.3 %)
26 (43.3 %)
34 (56.7 %)

made from each paraffin block and stained by the
conventional hematoxylin and eosin (H & E) stain to be
reviewed by two pathologists who confirmed the
diagnosis and other related histological features. Four
further sections were made for immunohistochemical
staining by CD3, CD20, lambda and kappa antibodies.
The sections made were thin (5 µm) and were put on
positive charged slides. Deparaffinization step was then
done using xylene bath, three times 5 minutes for each.
Rehydration step was done using descending ethanol
concentrations baths 95%, 90% and 75 %, 5 minutes for
each then followed by distil water bath for 5 minutes. The
antigen retrieval step was carried out at microwave with
EDTA buffer (pH of 8) for 20 minutes. Endogenous
peroxidase was inhibited by running tissue through 6 %
oxygenated water for 5 minutes. Incubation with primary
antibody was then made after washing with PBS solution
for 5 minutes and the incubation step lasted for one hour
at 37 ºC. “The primary antibodies used were H. pylori
(monoclonal human anti- CD3, CD20, kappa and
lambda; DAKO Cytomation, Denmark) in 1:50 dilution”.
The tissues were then washed with PBS/ Tween and
then incubated with En Vision HPR detection system for
30 minutes at room temperature. Washing with water
was then carried out and then followed by signal
visualization using 3-3’ diaminobenzidine DAB.
Hematoxylin was then used for nuclei counterstaining.
Dehydration step was then performed with ascending
ethanol concentrations baths followed by clearing step
and mounting using Canada balsam and covered by
cover slip.
The degree of histopathological changes including
chronic inflammation, activity and atrophy where done
according
to
the
modified
Marsh-Oberhuber
classification (Oberhuber et al., 1999; Yerkinbayeva, et
al, 2015).

RESULTS
The demographic characteristics of celiac disease
patients enrolled in the current study are outlined in
Table 1. The mean age was 22.1 ±11.60 years and there
was almost even distribution of cases according to age
intervals. There was 26 (43.3 %) males and 34 (56.7 %)
females.
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Table 2. Frequency distribution of cases according to
March classification
March class
1-2
3A
3B
3C

Number
10
16
22
12

%
16.7
26.7
36.7
20

Table 3. CD3 immunohistochemical expression
CD3 expression
< half
Approximately half
More than half

Frequency
10
16
34

%
16.7
26.7
56.7

Table 4. CD20 immunohistochemical expression
CD20 expression
Mild crypt involvement
moderate crypt involvement
Intense crypt involvement

Number
10
26
24

%
16.7
43.3
40

Fig. 3. CD20 immunohistochemical expression. Scattered
involvement of some crypts in patient with mild villous
atrophy corresponding to March 3A. 4X

Fig. 4. CD20 immunohistochemical expression. Diffuse
involvement of most crypts in patient with moderate to
severe villous atrophy corresponding to March 3B to C. 10X
Fig. 1. CD3 immunohistochemical expression. Diffuse
involvement of more than half of villi in patient with sever
villous atrophy corresponding to March 3C. 10X

Fig. 2. CD3 immunohistochemical expression. Diffuse
involvement of more than half of villi in patient with mild
villous atrophy corresponding to March 3A. intraepithelial
lymphocytes are very clearly demonstrated. 10X

The frequency distribution of cases according to
March classification is demonstrated in Table 2. CD3
immunohistochemical expression was shown in Table 3.
Less than half staining pattern was seen in 10 (16.7 %)
cases, approximately half staining pattern was seen in
10 (16.7 %) cases and most cases (56.7 %) showed
more than half sating pattern. This fining correlated with
histological finding that most cases are March 3 cases.
CD20 immunohistochemical expression was shown in

Table 4. Mild crypt involvement was reported in 16.7 %,
Moderate crypt involvement was reported in 43.3 % and
intense crypt involvement was reported in 40.0 %. Fig.
1 showed CD3 immunohistochemical expression with
diffuse involvement of more than half of villi in patient
with sever villous atrophy corresponding to March 3C.
Fig. 2 showed CD3 immunohistochemical expression
with diffuse involvement of more than half of villi in
patient with mild villous atrophy corresponding to March
3A and intraepithelial lymphocytes were very clearly
demonstrated.
Fig.
3
showed
CD20
immunohistochemical expression with scattered mild
involvement of some crypts in patient with mild villous
atrophy corresponding to March 3A. Fig. 4 showed CD20
immunohistochemical expression with diffuse moderate
involvement of most crypts in patient with moderate to
severe villous atrophy corresponding to March 3B to C.

DISCUSSION
In early stages of celiac disease, the histological
evaluation and final diagnosis relies up on the existence
of lymphocytes within the lining mucosa of small
intestine, specifically speaking, inside the epithelium just
above the basement membrane. This procedure is
relatively difficult and sometimes the contrast between
the blue color of lymphocyte nucleus and that of
epithelial cell nucleus is inconclusive; therefore, the use
of more sophisticated method to distinguish
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lymphocytes from epithelial cells is essential in early
stages of celiac disease. The immunohistochemical
expression of CD 3 by T-lymphocytes represents a
sensitive and a specific tool to distinguish intra-epithelia
lymphocytes from epithelial cells. In addition, the extent
and the number of lymphocytic infiltration can be
estimated more precisely than using conventional
histological stains (Mubarak et al., 2015).
In the current study, histological diagnosis of celiac
disease was almost easy with conventional histological
staining method with the exception of some cases of
early stages of celiac disease in which histological
changes and inflammatory infiltrate was mild and very
difficult to be interpreted; nevertheless, the use of CD3
immunohistochemistry permitted the distinguishing of
such mild early celiac disease cases.
Immunohistochemistry can provide highly sensitive
technique for the characterization of Marsh I cases of
celiac disease. The occurrence of intraepithelial
lymphocytes by itself is not specific for celiac disease
and can be seen in forms of intestinal inflammation such
as Giardiasis (Husby et al., 2012). Therefore, the
existence of intra-epithelial lymphocytes should be
seriously considered only when there are highly
suggestive clinical features and positive serological
results. In our study, cases with mild early stages have
in addition positive serological findings and highly
suggestive clinical features, thus, it was easy to
combined histological, immunohistochemical and
serological investigation and clinical features to clearly
diagnose celiac disease cases. Marsh I histological
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changes are early stage of celiac disease and can
therefore develop into overt celiac disease with passage
of time (Kurppa et al., 2010).
Moreover, a gluten challenge can cause mucosal
changes that permit a diagnosis of celiac disease in
number of patients with Marsh I celiac disease (Wahab
et al., 2001). Indeed, a number of studies have
demonstrated that patients with Marsh I lesions can
benefit, at least in the short term, from a gluten-free diet
(Mubarak et al., 2015). Immunohistochemical study of
CD3, CD8, CD4, and CD56 lymphocytes have been
studies in celiac disease patients in comparison with
normal healthy mucosa and the results indicate that CD3
was the best diagnostic tool of celiac disease cases
(Arévalo Suárez et al., 2016; Tosco et al., 2015).
In the current study, we were able to show that CD20
B lymphocytes were mainly associated with cryptic
location and lymphoid follicle formation, a finding that
was previously documented by other authors (Iftikhar et
al.,
2016).
Indeed,
the
use
of
CD20
immunohistochemistry in the current study has shown a
significant role for B-lymphocytes in the pathogenesis of
this autoimmune disease.

CONCLUSION
In conclusion, the use of CD 3 immunohistochemistry
is essential in the diagnosis of early stages (March I) of
celiac disease in suspicious cases and that CD20
immunohistochemistry documented the role of Blymphocytes in the pathogenesis of celiac disease.
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