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ABSTRACT 
Background: Celiac disease is a common, permanent and reversible health problem of small intestine 
occurring all over the world  in genetically predisposed individuals and  in combination with other 
environmental factors. It causes chronic inflammation of small intestine which is of autoimmune origin. The 
histopathological features of Celiac disease in duodenal biopsy was stated according to the modified Marsh 
classification.The immunohistochemical application of CD3 marker in duodenal biopsy could  facilitate the 
count and the distribution of intraepithelial lymphocytes along the villi, which is regarded as a key for the 
correct diagnosis of Celiac disease in early stages ( Marsh 1). 
Objectives: This study was conveyed  to correlate  the significance of CD3 immunohistochemical  
expression of  intraepithelial lymphocytic population to histopathological changes  in Celiac disease, to 
identify the distribution of CD3 marker along the villi (crescendo or decrescendo) and (diffuse or patchy ) in 
duodenal biopsy and to delineate the age  and sex of Celiac disease in our locality. 
Materials and methods: This prospective and retrospective case series study was carried out on 100 cases 
of endoscopically obtained duodenal biopsies.  Data obtained from archives of the pathology department, at 
AL-Jamhory, AL-Khansaa and AL-Salam Teaching Hospitals/ Mosul city, and collected in a period spanning 
from  January 2019 to May 2020. The information included age,  sex and duodenal biopsy location. Modified 
Marsh classification was assessed histologically and immunohistochemically. 
Results:  In a total of 100 duodenal samples, patients age was  ranged  1 to 69 years ( mean age of  20.74 
years), with a female to male ratio ( 2.2:1). 
By applying modified Marsh classification: Marsh 0 was detected in 8 % of the  cases,  Marsh 1 in 30 % of 
the cases, Marsh 2 in 10% of the cases, while  Marsh 3 a in 20% of the cases, Marsh 3 b in 17% of the 
cases,  Marsh 3 c in 15% of the cases and Marsh 4 in 0%. Immunohistochemical expression of CD3 in the 
sampled cases  i.e. CD3 + ≥30 /100 epithelial cells was detected in 79 % of the cases. There was a 
statistically significant difference between CD3+ immunohistochemical study and modified Marsh 
classification by Hematoxylin & Eosin (P Value<0.001)  for detection of intraepithelial lymphocytosis. 
Conclusion: There is a significant relationship between the count of CD3+ T-lymphocytes per 100 epithelial 
cells and the histopathological changes in the duodenal biopsy according to modified Marsh classification. 
So, the immunohistochemical expression of CD3  in intraepithelial T-lymphocyte could lead to  a definite 
assessment in 43.3 % of the sampled cases with Marsh type 1. All the positive cases are of crescendo 
pattern of  distribution of CD3+ T-lymphocytes as the distribution is more important than the actual count and 
they distributed diffusely except that associated with Helicobacter pylori infection observed with patchy 
distribution. In addition to that, The IHC expression of CD3+ marker provides a hint about the distribution of 
CD3+ marker within the lymphocyte whether global surface or clonal surface and intracytoplasmic to 
diagnose Refractory Celiac disease. 
On the other hand, females were more affected than males with CeD and there is a significant relationship 
between the gender of the sampled cases and the histopathological changes in the duodenal biopsy. 
The disease  can be diagnosed at any age and there is no significant relationship between the age 
distribution of the sampled cases and the histopathological changes in the duodenal biopsy. 
 
Keywords: Celiac disease, intraepithelial lymphocytes, modified Marsh classification, CD3, 
Immunohistochemistry. 
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 ***حٍاوي العزٌز عبذ محمذ ،** النعٍمً طٍب محمذ وحذة االستارة ،* حمى هاشم سجى

 كلٍت ، االمراض علم فرع** ، المىصل جامعت ، الطب كلٍت ، االمراض علم فرع ، علٍا دراساث طالبت*

 العراق ، المىصل ، المىصل جامعت ، التمرٌض كلٍت*** ، المىصل جامعت ، الطب

 

 الخالصت
 عُذ انعبنى اَؾبء كبفخ فٍ رؾذس, انذلُمخ االيعبء فٍ نالَعكبط ولبثهخ دائًُخ, شبئعخ طؾُخ يشكهخ هى انضاللٍ انذاء :الخلفٍت

 رو وَكىٌ انذلُمخ االيعبء فٍ يضيٍ انزهبة انً رؤدٌ اَهب كًب. اخشي ثُئُخ اعجبة انً ثبالضبفخ نهب وساصُب انًغزعذٍَ االشخبص

 .انًعذل يبسػ رظُُف ؽغت َظُف عشش االصٍُ خضعخ عهً انضاللٍ نهذاء انًشضٍ انزششَؼ. رارٍ يُبعٍ يظذس

 عذ عًهُخ رغهم اٌ انًًكٍ يٍ عشش االصٍُ نخضعبد انضبنش انزًبَض عُمىد نىاعًخ انكًُُبئٍ انُغُغٍ انًُبعٍ انفؾض اعزخذاو

 نهذاء انظؾُؼ نهزشخُض نهىطىل يفزبػ َعزجش يًب, انضغبثبد طىل عهً انطالئُخ انطجمخ داخم انهًفبوَخ انخالَب رىصَع ويعشفخ

 (.1 يبسػ) انًجكشح يشاؽهه فٍ انضاللٍ

 انهًفبوٌ نهزعذاد انضبنش انزًبَض نعُمىد انكًُُبئٍ انُغُغٍ انًُبعٍ انفؾض عٍ انزعجُش الهًُخ انعاللخ اظهبس :الذراست من الهذف

 او يُزشش)و(  رُبصنٍ,  رظبعذٌ) انضغبثبد طىل عم انضبنش انزًبَض عُمىد رىصَع نزؾذَذ, انضاللٍ انذاء فٍ انُغُغُخ وانزغُشاد

 .انغغشافٍ يىلعُب فٍ انًشع نهزا وانغُظ انعًش ونزؾذَذ عشش االصٍُ خضعخ فٍ( يشلع

 ثبنذاء رشخُظهب انًزىلع عشش االصٍُ خضعبد  يٍ ؽبنخ يئخ  عهً اعشَذ يغزمجهُخ و ضُخيب دساعخ هٍ: انعًم وطشق انًىاد

 انخُغبء, انغًهىسٌ)  انًىطم يذَُخ يغزشفُبد يخزجشاد فٍ   االيشاع فشع اسشُف يٍ عهُهب انؾظىل رى انًعهىيبد. انضاللٍ

 يىلع و انغُظ, انعًش: شًهذ انًعهىيبد. 9191 اَبس انً 9112 انضبٍَ كبَىٌ يٍ انًًزذح انفزشح فٍ عًعهب رى,  انزعهًُُخ( وانغالو

 .انكًُُبئٍ انُغُغٍ انًُبعٍ وثبنفؾض َغُغُب رمًُُه رى انًعذل يبسػ رظُُف.  عشش االصٍُ خضعخ

 االَبس وَغجخ( ,عُخ 91.02 انعًش يزىعط)  عُخ 92 انً 1 ثٍُ رزشاوػ انًشضً اعًبس كبَذ,  عشش اصٍُ خضعخ يئخ يٍ:  انُزبئظ

, انؾبالد يٍ%   01:  1 يبسػ,  انؾبالد يٍ%  8: 1 يبسػ كبٌ انًعذل يبسػ رظُُف رطجُك ؽغت (. 9.9:1) انزكىس انً

 %. 1 كبٌ 2 يبسػ و انؾبالد يٍ%  11 كبٌ ط 0 يبسػ% , 10 ة0 يبسػ%, 91 كبٌ أ0 يبسػ% , 11 كبٌ 9 يبسػ

 خهُخ 111 نكم 01≤  أٌ يىعجب انضبنش انزًبَض عُمىد كبٌ,  انعُُبد عم انضبنش انزًبَض نعُمىد انكًُُبئٍ انُغُغٍ انًُبعٍ ثبنفؾض

 انضبنش انزًبَض نعُمىد انكًُُبئٍ انُغُغٍ انًُبعٍ انفؾض ثٍُ اهًُخ راد اؽظبئُخ عاللخ َىعذ. انؾبالد يٍ%  02 فٍ طالئُخ

 نهخالَب انهًفبوَخ انخالَب نزؾذَذ(  1.111 يٍ الم اؽزًبنُخ ثمًُخ)  واالَىعٍُ انهًُبرىكغهٍُ ثظجغخ انًعذل يبسػ رظُُف وثٍُ

 .انطالئُخ انطجمخ ثٍُ

 طالئُخ خهُخ يئخ نكم انضبنش انزًبَض نعُمىد انًىعجخ رٍ انهًفبوَخ انخالَب عذد ثٍُ اهًُخ راد اؽظبئُخ عاللخ َىعذ :االستنتاجاث

 انًُبعٍ انفؾض عٍ انزعجُش فأٌ نهزا  انًعذل يبسػ رظُُف ؽغت عشش االصٍُ خضعخ فٍ انًشضُخ انُغُغُخ انزغُشاد وثٍُ

 وهٍ انعُُبد يٍ% 20.0 ل ؽبعى رمذَش انً َؤدٌ اٌ انًًكٍ يٍ رٍ انهًفبوَخ انخالَب فٍ انضبنش انزًبَض نعُمىد انكًُُبئٍ انُغُغٍ

 انخالَب عذد يٍ اهًُخ اكضش انزىصَع اٌ ؽُش االَغبثُخ انؾبالد عًُع فٍ وعذ انهًفبوَخ نهخالَب انزظبعذٌ انزىصَع .1 يبسػ

 طىل عهً انطالئُخ انطجمخ ثٍُ انهًفبوَخ نهخالَب انضبنش انزًبَض نعُمىد االَغبثُخ نهخالَب انًُزشش انزىصَع فبٌ وكزنك,  انًىعجخ

  انجىاثُخ انًهىَخ انعظُبد ثكزشَب ثعذوي يزعهمخ وهٍ يشلع رىصَع راد كبَذ انزٍ عذا االَغبثُخ انؾبالد عًُع فٍ نىؽع انضغبثبد

 انزًبَض نعُمىد االَغبثُخ انهًفبوَخ انخالَب عطؼ عهً كهٍ ثشكم انكًُُبئُخ انُغُغُخ انًُبعُخ انظجغخ رىصَع فأٌ رنك انً ثبألضبفخ

 اٌ يًكٍ انضبنش انزًبَض نعُمىد االَغبثُخ نهخالَب( انغبَزىثالصو داخم وفٍ انخهُخ عطؼ عهً)  نهظجغخ انُغُهٍ انزىصَع او انضبنش

ٍ   االَبس ثأٌ نىؽع, اخشي عهخ يٍ .انًمبوو انضاللٍ انذاء انً ُشَش  اٌ انًشع نهزا ًَكٍ و, انضاللٍ ثبنذاء انزكىس يٍ رأصشا اكضش ك

 .عًش أٌ فٍ َشخض

 

 انفؾض, انضبنش انزًبَض عُمىد, انًعذل يبسػ رظُُف, انطالئُخ انطجمخ خالل انهًفبوَخ انخالَب, انضاللٍ انذاء : المفتاحٍت الكلماث

 . انكًُُبئٍ انُغُغٍ انًُبعٍ

 

  

INTRODUCTION 

eliac disease (CeD) is a common,  
permanent and reversible  health problem of 

small intestine occurring all over the world  in 
genetically predisposed individuals and in 
combination with other environmental factors. It 
causes chronic inflammation of small intestine 
which is of autoimmune origin. Celiac disease has 

a wide spectrum of clinical features 
gastrointestinal and non-gastrointestinal 
manifestations. It affects both children and adult 
age groups 

1
. 

There are many methods to diagnose Celiac 
disease like serological tests, upper 
gastrointestinal endoscopy,  histopathological 
features of the biopsies and others 

2-4
. 

C 
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Histopathological features depend on the 
number and distribution of intraepithelial 
lymphocytes (IELs), presence or absence of crypt 
hyperplasia and villous atrophy. Then  a 
conclusion stated according to the modified Marsh 
classification 

5-7
. 

Sometimes there is  increase in intraepithelial 
lymphocytes infiltration  without crypt hyperplasia 
and  villous atrophy in duodenal biopsies (Marsh 
1)  which  is not specific for Celiac disease  and 
other causes should be excluded like infections by 
Helicobacter pylori bacteria, Giardia lamblia, 
Tropheryma whippeli, Cryptosporidium   and 
many others 

8-10
. 

When immunohistochemistry (IHC)  is used for 
CD3 in Celiac disease, it facilitates counting of 
IELs  and noticing the distribution along the villi 
(crescendo or decrescendo) and (diffuse or 
patchy), also it provides a hint about the 
distribution of the staining (surface or 
intracytoplasmic) to diagnose Refractory Celiac 
disease and differentiate between its two types as 
type II may precede to enteropathy associated T-
cell lymphoma  (EATL) 

3,11-14
. 

 

MATERIALS AND METHODS 

Patient Selection  
This study is a retrospective and prospective 

case series study which was performed on 100 
consequentive cases suspected to have Celiac 
disease  over a period of 16 months started from  
January 2019 to May 2020.  A tissue block of 
each case was chosen for histopathology and 
IHC. 

This work was maintained a routine protocol 
approval to access the clinicopathological data 
from archives of the department of pathology at 
AL-Jamhory, AL-Khansaa and AL-Salam 
Teaching Hospitals in Mosul city, and  these 
included: age , sex and duodenal biopsy location. 

 

Histopathological and IHC Staining  
Use of  formalin fixed, paraffin embedded 

blocks for each case. Once the slides  prepared 
by two methods: H&E and  IHC stains, prepared 
for target retrieval prior to IHC procedures, using 
Dako Target Retrieval Solution (10x) that 
prepared by diluting the concentrate 1:10 in 
distilled or deionized water together with water 
bath based  Dako PT Link, for deparaffinization, 
re-hydration and epitope retrieval to increase 
staining intensity with many primary antibodies by 
unmasking of the antigen. Then staining by 
automated staining instrument which  is Dako 
autostainer link 48 slide stainer that used for 
efficient IHC staining and thermoscientific CD3 
early T-cell marker for qualitative IHC that is of 

clone designation SP7.  Positive controls as well 
as negative controls run simultaneously using the 
same protocol as the patient`s specimens.          

The CD3 marker was optimized using tonsils (T-
lymphocytes in the interfollicular areas and 
dispersed T-cells in the  mantle zones and within 
the germinal centers) as a positive control which 
displays at  least a moderate to strong and distinct 
membranous staining reaction, with no staining 
must be seen in the germinal center B-cells which 
was considered as  negative control. 

 

Scoring  and Analysis:  
All cases are microscopically examined for 

interpretation of histopathological and IHC stains. 
So each case stained by H&E  designated 
according to modified Marsh Oberhuber 
classification of histologic findings in CeD 

5-7
. 

stage 0  normal ( preinfiltrative mucosa ). 
stage 1  lymphocytic enteritis ( infiltrative). 
stage 2  lymphocytic enteritis + crypt hyperplasia 
(hyperplastic). 
stage 3  lymphocytic enteritis + crypt hyperplasia 
+ villous atrophy  (destructive). 
 
3a  mild atrophy. 
3b  marked atrophy. 
3c complete atrophy. 
 
Stage 4  flat mucosa + crypt hypoplasia + mild 
inflammation ( atrophic). 
Then by antiCD3 IHC study. 
 
If 30 IELs and more positive for CD3,  the case  
was considered positive.  
If  26-29 it is borderline. 
If 25 and less  it is negative 

8,9,15
,  and their 

distribution whether in crescendo pattern i.e. 
increased in number of  IELs  from the base to the 
tip of the villous or decrescendo pattern i.e. 
decrease in number of IELs from the base to the 
tip of the villous. 

The distribution of CD3 positive IELs  was noted 
whether diffused or patchy. Differentiation 
between surface CD3 and intracytoplasmic CD3 
immune stain or both according to its distribution  
i.e.  if it is global (the entire membrane of the 
CD3+ lymphocytes are of surface CD3 immune 
stain ) or clonal distribution (both partial 
membranous and intracytoplasmic CD3 immune 
stain ) 

3
 . 
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Statistical analysis  
This descriptive study for the collected data was 

analyzed using Statistical Package for Society 
Study (SPSS) statistical software version 19.0. 
Qualitative data were evaluated using the 
frequency and related percentage by using of Chi-
square test and a P value equal or less than 0.05 
was considered statistically significant with 
confidence interval of 95%. 
 

RESULTS 
Duodenal biopsies have been taken from 100 

cases suspected to have CeD  where their ages 
ranges between (1-69) years with a mean age of 
20.74 years and median (17)years. Children  
represented 41 (41%) of the sampled cases  (27 
female and 14 male) with a female to male ratio 
1.9:1, while adult 59 (59%) (42 female and 17 
male) with a female to male ratio 2.4:1. Among 
the 100 cases,  there were 69 (69 %) females  
and 31 (31%) males,  female : male ratio is 
( 2.2:1).  

By applying modified Marsh`s classification on 
the mucosal changes by H&E stain on 100 
(100%) cases: Marsh 0 was detected in 8 ( 8 %) 
cases, Marsh 1 in 30 (30 %) cases,  Marsh 2 in 10 
(10%) cases, while  Marsh 3 a in 20 (20%) cases, 
Marsh 3 b in 17 (17%) cases,  Marsh 3 c in 15 
(15%) cases and Marsh 4 : 0 (0%),  all stages of 
modified Marsh classification were shown in figure 
(1). 

Lamina propria in cases with features of CeD 
shows mild-moderate or  heavy infiltration of 
chronic inflammatory cells ( lymphocytes and 
plasma cells), and some of them associated with 
neutrophils and eosinophils. 

The sex and age distribution of cases 
suspected CeD according to modified  Marsh 
classification were shown in tables (1 and 2). 

Immunohistochemical expression of CD3 in the 
sampled cases  i.e. CD3 + ≥30 IEL /100 epithelial 
cells were detected in 79 (79 %) cases. 
Seventeen  out of 30 cases (56.7 %) that 
diagnosed Marsh 1 were CD3 + while 2 out of 30 
cases were border line. The last 11 out of 30 
cases were negative CD3 immune stain, as 
shown in table (3). 

All the CD3 + cases that have been detected in 
79 (79 %) cases are of crescendo pattern of 
distribution from the base to the tips of the villi 
while the border line and negative immune stain 
cases are of decrescendo pattern of distribution 
from the base to the tips of the villi, as shown in 
table (4). 

The diffuse distribution of CD3+ intraepithelial 
lymphocytes along the villi was noted in 78 out of 
79 cases of CD3 + cases, while only one case  

was observed with patchy distribution and 
associated with Helicobacter pylori infection, all 
stages of modified Marsh classification with CD3 
IHC stain were shown in figure (2).  

The distribution of staining of CD3 + 
intraepithelial lymphocytes was global surface 
(sCD3+) in 98 (98%) cases and clonal surface 
( sCD3+) & intracytoplasmic (iCD3 +) in  < 20% of 
IEL in 2 (2%) cases, that need flowcytometric 
analysis to confirm the diagnosis of  Refractory 
Celiac disease, was shown in table (5) and figure 
(3). 

Age and sex distribution of CD3 + intraepithelial 
lymphocytes in cases suspected CeD were shown 
in tables (6 and 7). 

 
Table 1: The sex distribution in cases suspected 
CeD according to modified  Marsh classification 
(N=100) (P Value  0.005). 
 

Stage Male Female Total % 

0 3 5 8 8 % 

1 8 22 30 30 % 

2 8 2 10 10 % 

3a 7 13 20 20 % 

3b 4 13 17 17 % 

3c 1 14 15 15 % 

4 0 0 0 0 % 

 
Table 2: The age distribution in cases suspected 
CeD according to modified Marsh classification 
(N=100) (P Value 0.081). 
 

Stage Children Adult Total % 

0 5 3 8 8 % 

1 11 19 30 30 % 

2 7 3 10 10 % 

3a 10 10 20 20 % 

3b 5 12 17 17 % 

3c 3 12 15 15 % 

4 0 0 0 0 % 

 
Table 3: The count of CD3 + intraepithelial 
lymphocytes per 100 epithelial cells according to 
modified Marsh classification (N=100) (P Value < 
0.001). 

 Stage ≥ 30/100 26-
29/100 

≤ 25/100 Total 

0 0 0 8 8 

1 17 2 11 30 

2 10 0 0 10 

3a 20 0 0 20 

3b 17 0 0 17 

3c 15 0 0 15 

4 0 0 0 0 

Total 79 2 19 100 
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Table 4: The distribution of CD3 + intraepithelial 
lymphocytes per 100 epithelial cells crescendo vs. 
decrescendo from the base to the tips of the villi 
(N=100). 

Distribution ≥ 
30/100 

26-
29/100 

≤ 
25/100 

Total 

Decrescendo 0 2 19 21 

Crescendo 79 0 0 79 

Total 79 2 19 100 

 
Table 5: The distribution of staining of CD3 + 
intraepithelial lymphocytes according to modified 
Marsh classification (N=100). 

Stage Global 
sCD3 + 

Clonal 
sCD3 +  
& iCD3 +  
<20% 

Clonal 
sCD3 + 
& iCD3 
+ >20% 

Total 

0 8 0 0 8 

1 30 0 0 30 

2 10 0 0 10 

3a 20 0 0 20 

3b 17 0 0 17 

3c 13 2 0 15 

4 0 0 0 0 

Total 98 2 0 100 

 
Table 6: The age distribution of CD3 + 
intraepithelial lymphocytes in cases suspected 
CeD (N=100). 

Age CD3 + 
≥30/100 

CD3 +             
26-
29/100 

CD3 +  
≤25/100 

Total 

Children  
<15 
years 

33 0 8 41 

Adult 
 ≥15 
years 

46 2 11 59 

Total 79 2 19 100 

 
Table 7:  The sex distribution of CD3 + 
intraepithelial lymphocytes in cases suspected 
CeD (N=100). 
 

Sex CD3 + 
≥30/100 

CD3 +             
26-
29/100 

CD3 +  
≤25/100 

Total 

Male 27 0 4 31 

Female 52 2 15 69 

Total 79 2 19 100 

 

 

 

 

Figure 1: duodenal biopsies stained by H&E stain 
X 40 show all stages of modified Marsh 
classification. 
 

 
 
Figure 2: duodenal biopsies CD3 IHC stain X40 
in relation to modified Marsh classification. 
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Figure 3: duodenal biopsy CD3 IHC stain X100 in 
Marsh 3c shows clonal CD3 (sCD3 and iCD3 < 
20 %) of intraepithelial lymphocytes. 
 

DISCUSSION 
Until now the duodenal biopsy is still  necessary 

and remains the gold standard for the diagnosis 
and follow up of patients with CeD, which is 
usually supplemented by serologic tests 

4,16
.  

Accordingly, apart from grading villous atrophy 
and crypt hyperplasia, the assessment of IELs is 
essential and regarded as a key for the correct 
diagnosis of CeD in early stages (Marsh 1) 

17
 

because sometimes the contrast between the 
blue color of lymphocyte nucleus and epithelial 
cell nucleus is inconclusive by H&E stain  

18,19
. 

Therefore, the use of more sophisticated 
method such as IHC to differentiate intraepithelial 
lymphocytes from epithelial cells is essential. As 
IELs are CD3 positive cells, performing IHC 
staining against CD3  can aid in estimating the 
exact number and the distribution of IELs more 
precisely than using conventional histological 
stain (H&E) 

6
. 

 

Age and Gender 
In the current study among 100 cases 

suspected to have CeD and underwent 
endoscopic biopsy. Children < 15 years old  
represented 41% of the sampled cases ,while 
adults ≥ 15 years old were  59 %,  which reflects 
that adults are affected by CeD more than 
children. Previously, CeD was considered a 
disease of childhood because the majority of the 
cases were less than 2 years of age

 20-22
. 

However, the disease is common in adults and 
can be diagnosed at any age 

18
.  Radlovic ,2013  

in Serbia 
20

  mentioned that the classical form of 
the disease is mainly seen in infants and children 
and atypical in later ages and in adults. Some 
studies were found that its frequency is twice in 
children than in adults 

20-22
 while others showed 

adult prevalence become more frequent, 
sometimes reaching similar 

7,18,19
. This attributed 

to various environmental factors  in addition to  
age of introduction of gluten and the amount of it 
in the food, which have been implicated in the 
pathogenesis of CeD 

21
. In the present study the 

discrepancy in the age of the sampled cases may 
due to the recording center that focused on an 
adult more than pediatric population during 
sample collection. 

Gender distribution is variable in different parts 
of the world, some geographical areas show 
equal division in both sexes, while others are 
more to one of them 

3,12,18,23
.  In the present study, 

there were 69 % females and 31 %  males, with  
female to male ratio is (2.2:1). This finding was 
observed in many studies 

1,3,7,19,24,25
. While other 

study done by Iftikhar et al.,2016 in Pakistan 
12

 
show that 84% of the cases were males and 16% 
of the cases were females. 

The differential rates of diagnosis among 
gender is thought to reflect several factors, such 
as hormonal factor, a higher rate of autoimmune 
disease among women in general, more regular 
health care interaction in female than male 
subjects and a higher likelihood of symptomatic 
disease among women than men 

21,26,27
. 

 

Histological analysis of duodenal 

biopsy 
Modified Marsh classification was valuable for 

diagnostic purposes and for follow up of patients 
with CeD by assessing the histologic recovery in 
response to gluten withdrawal. This can be 
accomplished by reviewing the previous 
histological report and comparing it with the 
present report, this will give an idea about the 
progress of CeD and extent of response to gluten 
challenge 

28
. 

In this study and according to modified Marsh 
classification which is used by many studies 
8,9,12,15

 on the mucosal changes by H&E stain on 
100 cases, Marsh 0 was detected in 8 % of the 
cases and considered as chronic nonspecific 
duodenitis, while another study done in Turkey by 
Sezgin et al.,2016 

18
  showed that half of the 

cases were Marsh 0,  on the other hand, Paul. et 
al.,2019 

5
 was

 
detected Marsh 0 in 70% of the 

cases. While Shihab & Enaya,2020 
19

 in their 
study in south of Iraq, Marsh 0 was not detected, 
this difference depends on the awareness of the 
population to the disease and the availability of 
the diagnostic facilities 

12,18
. 

Marsh 1 was observed in 30% of the sampled 
cases. This finding is within the range of that 
observed by Brown et al.,2006 

17 
and Lauwers et 

al.,2015 
10

 studies in which Marsh 1 were noted in 
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9-40 % of the cases,  while higher than those 
noted by other studies such as  Hammer  & 
Greenson,2013 

29
 who were detected Marsh 1 in 

1-3% of the cases,  Iftikhar et al.,2016 
12

  in 22% 
of the cases and Paul et al.,2019 

5
  in 19% of the 

cases. 
The exact prevalence of Marsh 1 is difficult to 

determine because there are many causes of 
increased IELs with normal villous architecture

17
. 

So, an increase in IELs infiltration alone in 
duodenal biopsies (Marsh 1) is not specific for 
CeD and other causes should be excluded like 
Helicobacter pylori, Giardia lamblia, 
cryptosporidium  and others 

3
. Thus, negative 

serology does not exclude a diagnosis of CeD 
with a Marsh 1 pattern, a morphologic evaluation 
remains  essential 

10 
.  

In the present study, crypt hyperplasia observed 
in 62% (Marsh 2 and Marsh 3) while in Iftikhar et 
al.,2016 

12
 study  noted in 78%.  

Villous atrophy (Marsh 3) was observed in 52% 
of the current study, while in Iftikhar et al.,2016 

12
 

study was 74% of the cases. 
In Turkey Sezgin et al.,2016 

18
  found that half 

of the cases in their study was Marsh 2 and 3,  
while Paul found in 11% of the cases Marsh 2 and 
3 

5
. These differences may be due to the fact that 

in Iraq, the patients generally do not seek medical 
advice early and this may be due to poverty, 
illiteracy and parents  negligence and therefore, 
there is a delay of patients` attendance to clinical 
observation 

30
.  Moreover, patients with CeD  

have a long duration of symptoms and may see 
many physicians before diagnosis by duodenal 
biopsy.  As a result, there is a high rate of 
dissatisfaction about this diagnostic delay that is 
physician based. Failure of physician to recognize 
the diverse clinical presentation of CeD, less 
awareness of disease among clinicians as well as 
for quality of diagnostic tools and their availability 
contributes to the diagnostic delay 

31
.  Also CeD  

regarded as difficult to be diagnosed because of  
the alternative diagnosis (often irritable bowel 
syndrome), in addition to the diversity of 
symptoms and even sometimes associated with a 
period of latency. Some physicians are unaware 
of the condition and there are several “myths,” 
such as CeD is rare, occurs in Caucasians, it is 
mostly in Europe and the United States,  it is 
disease of childhood, it occurs only with chronic 
diarrhea  and it can be cured after a period of 
treatment 

32
. 

Marsh 4 was not detected in the present study. 
This finding is in agreement with that observed by 
Dickson and his colleagues, 2006 

33
 who consider 

Marsh stage 4 is a rare stage of the disease.  
 

 

CD3 immunohistochemical stain 
The use of CD3 IHC expression in the sampled 

cases of the present study represents a sensitive 
and specific tool to distinguish IELs from epithelial 
cells 

19
 especially in Marsh 1 cases because the 

occurrence of IELs by itself is not specific for CeD 
and can be observed in forms of intestinal 
inflammations 

34
 or other causes 

35,36,37
. Therefore 

the presence of IELs should be seriously taken 
into consideration. 

In the current study, CD3 positive cases i.e. 
CD3 + ≥30 IEL /100 epithelial cells were detected 
in 79% of the cases and this result within the 
results of other studies, as Shihab & Enaya, 2020 
19

 in the South of Iraq were 100%,  Iftikhar et al., 
2016 

12
  in Pakistan were 100% and  Mubarak et 

al., 2015 
6  

in Netherland were 68.55% . 
This variation in the percentage of CD3 positive 

cases of these studies may be due to variation in 
the IHC staining technical operation with different 
manufacturers,  variation of kits and types of 
antibodies which were used, genetic and 
environmental factors, in addition to the variation 
of patient`s age group.  

Mubarak et al.,2015 
6
 study showed  that from 

40.88 % of the cases with Marsh 0 by H&E, only 
10.69 % of the cases show positive results by 
CD3 immune stain, and out of 3.77 % of the 
cases diagnosed as Marsh 1 by H&E,  0.62 % of 
the cases was negative CD3 immune stain and 
55.34 % of the cases Marsh 2 & 3 only 0.62 % 
was negative CD3 immune stain. 

Iftikhar et al.,2016 
12

 study on 
histomorphological and immuno-histochemical 
analysis of small intestinal biopsies in adults 
suspected of CeD,  as they count IELs both by 
H&E stain and immune stain CD3 and CD20; 
found that CD3 immune marker was positive for 
IELs in all cases establishing the fact that IELs 
were of T-cell origin, while CD20 immune marker 
(B-lymphocytes) have shown the focal positivity in 
areas with lymphoid follicle formation with 
germinal center. 

Shihab & Enaya,2020 
19

 study on 60 cases,  
CeD was confirmed  by both the routine 
histopathological examination and 
immunohistochemical analysis in all cases. 

All of CD3 positive cases in the present study 
were crescendo pattern of distribution from the 
base to the tip of the villi. The same result was 
obtained by Iftikhar et al.,2016 

12
 in Pakistan and

 

by Shihab & Enaya 2020 
19 

in the south of Iraq. 
In this study 30 % out of 100 cases diagnosed 

as Marsh 1 by H&E, 17 out of 30 cases (56.7%) 
were CD3+ positive and they were in crescendo 
pattern while 11 cases CD3+ less than or equal to 
25/100 epithelial cells and of decrescendo 
pattern. The last two cases were border line and 
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of decrescendo pattern i.e. regarded negative for 
CD3 immune stain as the distribution pattern of 
IELs within the epithelium is more valuable than 
the actual counts 

8,10,11,15
. So 13 out of 30 cases 

Marsh 1 regarded negative for CeD after CD3 
immune stain. While Goldstein N.S.& Underhill 
J.,2001 

24 
in their study on cases with potential 

CeD noticed that 9 out of 12 cases with CeD  
were of crescendo pattern of distribution from the 
base to the tip of the villi .

 
On the other hand, in 

Iftikhar et al.,2016 
12

 study showed all the CD3 
positive cases were in crescendo pattern also. 

In the present study, the CD3 + IELs in 
duodenal biopsy was distributed diffusely and in 
crescendo pattern from the base of the villi to the 
tip in all cases except one case that is of patchy 
distribution and associated with H.pylori. This 
finding was also observed by Shihab`s study 

19
. 

The IHC expression of CD3 marker plays an 
important role in the diagnosis of early stage of 
CeD (Marsh 1) which is if misdiagnosed as 
chronic inflammatory changes by H&E and not 
treated as CeD,  it can therefore develop into 
overt CeD with the passage of time 

38,39
.   

So, this study showed  that in compared to H&E 
stains alone , CD3 immune stains could lead to 
definite assessment in 13% of cases  with Marsh 
1.This observation was also noted by a study 
done by Mubarak and colleagues who showed 
that compared to H&E stain, CD3 immune stains 
could  lead to definite assessments in 12.6% of 
cases 

6
 . 

The IHC expression of CD3+ marker provides a 
hint about the distribution of CD3+ marker within 
the lymphocyte whether global surface or clonal 
surface and intracytoplasmic to diagnose 
Refractory CeD and differentiate between its two 
types because type II may precede  EATL 

1,4
. 

In the current study, it is difficult to differentiate 
surface CD3 from intracytoplasmic CD3 exactly by 
CD3 immune stain only. Flowcytometric analysis 
is better for this situation 

4,40
, as it is regarded the 

gold standard for the detection of aberrant 
phenotype of IELs 

13,14,41
. 

 

CONCLUSION 
There is a significant relationship between the 

count of CD3+ T-lymphocytes    per 100 epithelial 
cells and the histopathological changes in the 
duodenal biopsy according to modified Marsh 
classification. So, the immunohistochemical 
expression of CD3  in intraepithelial T-lymphocyte 
could lead to  a definite assessment in 43.3 % of 
the sampled cases with Marsh type 1. All the 
positive cases are of crescendo pattern of  
distribution of CD3+ T-lymphocytes as the 
distribution is more important than the actual 

count and they distributed diffusely except that 
associated with H. pylori infection observed with 
patchy distribution. In addition to that, The IHC 
expression of CD3+ marker provides a hint about 
the distribution of CD3+ marker within the 
lymphocyte whether global surface or clonal 
surface and intracytoplasmic to diagnose 
Refractory Celiac disease. 

On the other hand, females were more affected 
than males with CeD and there is a significant 
relationship between the gender of the sampled 
cases and the histopathological changes in the 
duodenal biopsy. 

The disease  can be diagnosed at any age and 
there is no significant relationship between the 
age distribution of the sampled cases and the 
histopathological changes in the duodenal biopsy. 
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