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ABSTRACT 
 

Objective: To determine the association between endoscopic findings vs. serology findings of 
patients with suspected celiac disease 
Methods: All the suspected cases (based on their clinical manifestations) of celiac disease were 
initially recruited having age >14 years and <40 years of both gender. Patients who did not willing 
to participate, patients already taking gluten diet for more than 3 months, patients with other causes 
of chronic diarrhea and alternate diagnosis like thyrotoxicosis, whipple’s disease, giardiasis, 
patients with drug induced diarrhea, patients in whom we cannot perform endoscopy, pregnant 
women, and patients already diagnosed cases of celiac disease were excluded from this study. 
Celiac disease was confirmed based on positive anti-tTG antibodies. Endoscopic evaluation of 
duodenum was performed in all positive cases. 
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Results: A total of 50 patients were recruited for final analysis. Diagnostic accuracy of endoscopy 
was 34.6%. Young population (31.14±6.07 years) with females predominance (72%, n=36) were 
more common than males. The most common symptoms were presence of chronic diarrhea (74%, 
n=37) followed by abdominal pain (52%, n=26), nausea & vomiting (34%, n=17), and least common 
was presence of constipation (2%, n=1). On endoscopic evaluation, out of 50 positive anti-tTG 
antibodies cases, 24 had normal mucosa while partial villous atrophy observed in 15 (30%) cases 
and total villous atrophy observed in 11 cases (22%). 
Conclusions: Celiac disease was more prevalent in young females and patients usually presents 
with history of chronic diarrhea. Anti-tTG antibodies have more diagnostic value than duodenal 
endoscopy. Villous atrophy was found in more than 50% of the patients who were diagnosed with 
celiac disease. 
 

 
Keywords: Celiac disease; serology and endoscopic evaluation; adults; Pakistan. 

 

1. INTRODUCTION 
 
Celiac disease is a rare autoimmune disorder 
which primarily affects mucosa of the small 
intestine in genetically predisposed individuals by 
causing inflammation the eventually leads to the 
development of intestinal villous atrophy. 
Patients with this disease have intolerance to 
gluten, the protein fraction found in wheat, barley 
and rye [1,2]. 
 
The removal of gluten from the diet provides 
clinical and histological improvement, while its 
reintroduction results in recurrence of the 
disease. This disease is most commonly found in 
first and second degree relatives and risk of 
transfer ranges from 5% to 15%. The overall 
burden of this disease is 1% globally and among 
them 90% of the patients are unaware of their 
disease and remain undiagnosed throughout 
their life. In Pakistan, there are certain clinical 
studies conducted on clinical manifestations, 
complications, and management of this disease 
but unfortunately there is no single study 
conducted regarding its true burden in our region 
[3-5]. 
 
Adult celiac disease may present with classic 
clinical features including weight loss, diarrhea, 
and malabsorption of nutrients. However, there 
are reports of an increasing trend towards silent 
or subclinical presentations i.e. presentation with 
subtle symptoms not clearly related to 
gastrointestinal system that is why screening of 
high risk population is done by serology testing 
with IgA anti-tissue transglutaminase antibody 
which is a single preferred test having a high 
sensitivity (85%) and specificity (92%) [6]. 
However, duodenal biopsy is the gold standard 
investigation even if serology is negative, graded 
according to the modified Marsh classification 
with histological findings of villous atrophy, 

hyperplasia of crypts, and intraepithelial 
lymphocytosis [7, 8]. 
 
In diagnosing celiac disease still there are few 
challenges like interpretation of serologic tests, 
who and how to screen and is there any 
requirement of endoscopy, duodenal biopsy and 
histological investigation or not. Although IgA 
anti- tTG is mostly done because of the cost 
effectiveness and readily available. A number of 
studies shows that IgA anti- tTG is positively 
related with severe intestinal damage but 
questions arise that whether to do or not, biopsy 
and histology of those patients who present with 
positive serology reports [9]. 
 

Local studies in Pakistan lack the association 
between anti-tTG antibody titers and histological 
changes. Hence, we have decided to do a study 
will aim the association between anti-tTG 
antibody titers with the histological changes in 
duodenal biopsies. 
 

2. PATIENTS & METHODS 
 

This clinical case series was conducted through 
a non-probability convenient sampling technique 
in the Department of General Medicine and Unit 
of Endoscopy of the Rawal Institute of Health 
Sciences (RIHS), Islamabad after the approval 
from the ethical committee of the hospital. All the 
suspected patients for celiac disease having age 
more than 14 years and less than 40 years of 
both genders with positive anti-tTG antibodies 
were included for this study. Patients who do not 
willing to participate, patients already taking 
gluten diet for more than 3 months, patients with 
other causes of chronic diarrhea and alternate 
diagnosis like thyrotoxicosis, whipple’s disease, 
giardiasis, patients with drug induced diarrhea, 
patients in whom we cannot perform endoscopy, 
pregnant women, and patients who already 
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diagnosed cases of celiac disease were 
excluded from this study. 
 

Confirmation of celiac disease was done based 
on the clinical manifestations and positive anti-
tTG antibodies. Initially 117 suspected patients of 
celiac disease were scrutinized and informed 
consent was taken from them before 
commencement of the study. Among them, 67 
patients did not meet the inclusion criteria and 
hence excluded from the study. A total of 50 
patients were included for final analysis those 
who were anti-tTG antibodies positive. 
 

Those patients who were positive for anti-tTG 
antibodies were further evaluated through 
esophagogastroduodenoscopy (EGD). 
Examination of duodenum through endoscope 
was performed by the same researcher who had 
at least 5 years of experience in performing such 
procedures. Water-immersion technique and 
magnification was used to examine the 
duodenum in detail with possible changes related 
to celiac disease. The changes related to celiac 
disease were then categorized into three 
categories: (a) normal mucosa (b) partial                         
villous atrophy (c) total villous atrophy.                  
Duodenal atrophy findings further categorized 
into four sub-categorize (a) reduction or absence 
of duodenal folds, (b) scalloping of folds, (c) 
visible submucosal vessels, (d) mosaicpattern, 
and (e) mucosal fissures, crevices, or grooves. 
 

Statistical analysis was performed using SPSS 
software, version 21.0 for data entry and 
analysis. Initially, baseline and clinical variables 
computed for descriptive analysis and 
percentage of postitive anti-tTG antibodies were 
evaluated from suspected cases then these 
variables further evaluated to determine the 
common clinical manifestations related to celiac 
disease through endoscope. 
 

3. RESULTS 
 

A total of 50 patients with celiac disease were 
finally analysed who were positive for anti-tTG 
antibodies. Mean and SD of patients was 
31.14±6.07 years with age ranging between 14 
years to 45 years. Almost one third among them 
were females (72%, n=36). Half of the patients 
had normal BMI (50%, n=25) with mean and SD 
was 23.08±8.26 kg/m

2
 while 32% of the patients 

were underweight. Table 1. 
 

Table 2 shows common clinical manifestations 
observed in patient who were positive for anti-
tTG antibodies. The most common symptoms 

were presence of chronic diarrhea (74%, n=37) 
followed by abdominal pain (52%, n=26), nausea 
& vomiting (34%, n=17), and least common was 
presence of constipation (2%, n=1). 
 

Diagnostic accuracy endoscopy was 34.6%. All 
the positive anti-tTG antibodies patients were 
underwent duodenal endoscopic evaluation with 
the water-immersion technique and magnification 
showed a) normal duodenal mucosa in 24 cases 
(48%), b) partial villous atrophy in 15 (30%), c) 
total villous atrophy in 11 cases (22%). Further 
evaluation of signs of villous atrophy on 
endoscopy of 26 patients was a) visible 
submucosal vessels in 20 cases (76.92%), b) 
reduction or absence of mucosal folds in 17 
cases (65.38%), c) scalloping folds in 17 cases 
(65.38%), d) mosaic pattern in 12 cases 
(46.15%), and mucosal fissures in 10 cases 
(38.46%) Fig. 1 and Table 3. 
 

4. DISCUSSION 
 

Celiac disease is a permanent disorder to gluten 
intolerance and particularly damages mucosa of 
small intestine by an autoimmune mechanism in 
persons who are genetically susceptible to this 
disease. This disease has no age limitations and 
can occur at any age but higher prevalence 
observed in children and in young age group 
population. In our study, the most of the patients 
presented and diagnosed at young age 
(31.14±6.07 years). A Pakistani study conducted 
by Abbas Z et al. [10] also observed same age 
group at the time of celiac disease diagnosis. 
While, most of the national and international 
studies are in contrast with our study in which the 
most common age group was less than 30 years 
or more than 60 years at the time of diagnosis 
[11-13]. The difference of age in our study from 
other studies could be due to late presentation 
and diagnosis of age group less than 30 years. 
Most of the patients left undiagnosed or 
diagnosed late due to non-specific 
gastrointestinal complain such as chronic 
diarrhea, abdominal pain, and bloating [14]. Also, 
data is well established that autoimmune 
diseases are more common in females hence 
celiac disease is also more common in women 
with a female to male ratio of 3:1. The difference 
in male to female ratio could be different in other 
studies but both national and international 
studies have observed common occurrence of 
this disease in females [15-18]. 
 

The clinical manifestations of celiac disease 
widely depend upon the age. Adults with celiac 
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disease diagnose late due to their non-specific 
symptoms. As celiac disease affects small 
intestine that is why most of the patients presents 
with symptoms related to gastrointestinal tract. 
Therefore, higher prevalence of chronic diarrhea 
was observed in our study (74%) at the time of 
their presentation. A study conducted by Barker 
JM and colleagues [19] also observed same 
findings but the percentage is less (50%) than 

ours (74%). Besides chronic diarrhea, iron 
deficiency anemia is also common in patients 
with celiac disease but its frequency is varied 
widely across the world. In a study conducted by 
Jones S [20] has observed iron deficiency 
anemia was the most common clinical 
presentation and found in 68% of the patients 
had iron deficiency anemia at the time of 
diagnosis. However, our study’s findings are in 

 

 
 

Fig. 1. Diagnostic accuracy of endoscopic findings by taking histopathology as gold standard 
(N = 50) 

 

Table 1. Baseline characteristics of study subjects 
(N = 50) 

 

Baseline Characteristics N % 

Age – years   
  Mean±SD 31.14±6.07  
  Range 14 – 40  
Gender   
  Female 36 72 
  Male 14 28 
BMI - kg/m2   
  Mean±SD 23.08±8.26  
  Range 17.2 - 34.1  
  Underweight (<18.5) 16 32 
  Normal (≥18.5 - 24.9) 25 50 
  Overweight (25.0 - 25.9) 7 14 
  Obese (≥30.0) 2 4 
Area of Residence   
  Urban 32 64 
  Rural 18 36 
Marital Status   
  Married 28 56 
  Single 22 44 
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Table 2. Correlation of clinical manifestations with positive serology for celiac disease 
(N = 50) 

 

Clinical Manifestation Positive Anti-tTG Antibodies 

N % 

Chronic Diarrhea 37 74 
Abdominal Pain 26 52 
Nausea and Vomiting 17 34 
Weight loss 12 24 
Iron Deficiency Anemia 9 18 
Mouth Ulcer 5 10 
Cutaneous Manifestations 4 8 
Family History of Celiac Disease 3 6 
Constipation 1 2 

 
Table 3. Endoscopic assessment of duodenal villous atrophy in patients with celiac disease 

(N = 26) 
 

Endoscopic aspects n % 

Visible submucosal vessels 20 76.92 
Reduction or absence of submucosal folds 17 65.38 
Scalloping of folds 17 65.38 
Mucosal nodularity (mosaic pattern) 12 46.15 
Mucosal fissures, crevices or grooves 10 38.46 

 
contrast to the previously published study and 
only 18% had iron deficiency anemia. These 
differences could be because of age related and 
severity of disease related such as in severe 
forms of celiac disease the frequency of iron 
deficiency anemia and chronic diarrhea would be 
more common as compare to less severe forms. 
 
Confirmation of suspected celiac disease is 
based on two commonly used methods i) 
serological (presence of anti-tTG antibodies) and 
ii) endoscopic findings. Overall sensitivity and 
specificity of serological test is more than 
endoscopic evaluation of the duodenum, 93.2 % 
and 96.5 % vs. 89% and 95%, respectively [21]. 
Similarly, same accuracy was observed in our 
study. That is why, all the suspected patients 
with celiac disease should be evaluated initially 
with serology testing with some exceptions such 
as those patients who are not on gluten free diet 
then these patients should undergo endoscopic 
evaluation for celiac disease [22]. During 
endoscopic evaluation of celiac disease patients, 
most of them had normal duodenal mucosa in 
our study (48%) while 52% had villous atrophy. 
The same findings are observed in previously 
conducted studies [23-25]. Therefore, invasive 
procedures (small intestine endoscopy) should 
be reserved for those patients who are positive 
for anti-tTG antibodies or limitations in 
performing anti-tTG antibodies. 

Besides major observations, our study has 
certain limitations which should be encountered 
in future studies. First, the sample size of our 
study is small and the sample is collected from a 
single center. Secondly, risk factors for celiac 
disease were not identified and lastly, we have 
not included age group of more than 45 years. 

 
5. CONCLUSION 
  
Celiac disease is more prevalent in young 
females and patients usually presents with 
history of chronic diarrhea. Anti-tTG antibodies 
have more diagnostic value than duodenal 
endoscopy. Villous atrophy was found in more 
than 50% of the patients who were diagnosed 
with celiac disease. 
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