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Abstract: 
Introduction: Celiac disease (CD) is an autoimmune disease of chronic origin affecting children as well adults and characterized 

by an unusual response towards gluten present in diet particularly in subjects who are genetically vulnerable. This leads injury 
to small intestinal mucosa and may be capable of various systemic effects.  Objective: To determine the frequency of celiac 
disease in children presenting in the course of chronic diarrhea by using serological markers. Study Design: This study was 
Cross sectional. Setting: Pediatrics department, Peoples Medical College and Hospital (PMCH) at Nawabshah. Duration of 
Study: January 2017- December 2017. Subject and Methods: After fulfilling the inclusion criteria, 260 subjects with signs and 
symptoms of celiac disease visiting the department of Pediatrics, Peoples Medical College Hospital, Nawabshah were recruited 
in research. Results: Celiac Disease was diagnosed in 32 (12.3%) subjects with chronic diarrhea. Conclusion: Celiac Disease is 
commonly seen amongst subjects of chronic diarrhea and gluten-free diet is associated with considerable improvement in clinical 
features of Celia Disease. All subjects with chronic diarrhea must be evaluated routinely for celiac disease. 
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INTRODUCTION:   

Celiac disease (CD) an autoimmune disease of 

chronic origin presenting in children as well adults, 

influencing approximately 1% of populace. The 

occurrence of Celiac disease is considerably variable 
in different populations [1][2][3]. Celiac disease is a 

chronic autoimmune disease of children characterized 

by an unusual response towards gluten present in diet 

particularly in subjects who are genetically 

vulnerable.  This leads injury to small intestinal 

mucosa and may be capable of various systemic 

effects [4][5][6]. It was previously thought that celiac 

disease is limited to infants and children with 

malabsorption, but it is now considered that this 

disease affects all age groups even the elderly [7]. 

 

Celiac disease was regarded as a disease of western 
society in 20th century. The prevalence of celiac 

disease is variable ranging between 0.14% to 1.17% 

and 2.4% to 4.4% (in low and high risk groups) as 

shown in data from Middle East, India, and North 

Africa [8][9]. In general populace the pervasiveness 

of celiac disease ranges from 0.5% to 1.0% as 

observed in different studies [8] [10]. The prevalence 

rates are 0.33% to 1.5% in Europe and 0.7% to 1.3% 

in the United States [11]. In Indian children the 

occurrence of celiac disease was noted as 1% [12]. 

However incidence varies in different ethnic, racial 
and geographical parts of the world. The celiac 

disease affects pediatric as well as adult Pakistani 

populations but there are no definite renowned data 

concerning its prevalence [8]. 

 

The clinical presentation of celiac disease remains 

variable all through life, during infancy it usually 

presents with GIT symptoms, malnutrition and 

survival failure. In untreated subjects celiac disease is 

related with increased mortality and morbidity 

[13][14]. Stringent gluten-free diet is the most 

important management option of this condition 
[1][2]. 

 

The occurrence of CD (celiac disease) in a study 

series was 1.3% [15]. The selective serological 

screening of 198 symptomatic school children in a 

study showed prevalence of 0.322% celiac disease 

[4]. In another study, the prevalence of celiac disease 

by serological markers was 2.2%[1]. Imanzadeh F et 

al observed celiac disease in 6.5%  of subjects of 

chronic diarrhea in their research [16]. 

 

Rationale 

In pediatric populace of our country, Celiac disease is 

not uncommon condition. Clinically it presents with a 

wide range of features. Facilities of diagnosis with 

duodenal biopsy are not present widely. However, 

existing literature regarding the frequency of celiac 

disease by serological markers revealed that no local 

data is available in Pakistan. Due to this ambiguity, 

current study was planned. Therefore, the aim of 

current research was to determine the frequency of 
celiac disease in symptomatic pediatric population 

with chronic diarrhea by using serological markers. 

This will help to recommend serological markers for 

diagnosis of clinically suspected cases of celiac 

disease in centers where biopsy facilities are lacking.  

 

Objective: To determine frequency of the celiac 

disease in children presenting through chronic 

diarrhea by using serological markers in a tertiary 

care hospital. 

Operational Definitions: 

Chronic Diarrhea: Diarrhea defined as the presence 
of ≥5 watery stools per day for more than 14th days. 

Celiac Disease by serological markers 

For the diagnosis of celiac disease blood tests for 

specific antibodies were done and values of Anti-tTG 

(Anti-Tissue Transglutaminase antibodies) >10 U/ml 

were considered diagnostic for celiac disease. 

Anemia: Referred to hemoglobin level less than 

11gm/dl in age range of 6-48 months and less than 

11.5 gm/dl in the age range of > 48 months. 

 

MATERIAL AND METHODS:  
Study Design: This study was Cross sectional. 

Setting: Pediatrics department, Peoples Medical 

College and Hospital (PMCH) at Nawabshah. 

Duration of Study: January 2017- December 2017. 

Sample Size: By taking prevalence of celiac disease 

with serological markers in children using 

P=6.5%[16], d=3% the calculated sample size was 

260 patients with the help of WHO software for 

sample size calculation with  confidence level 95%.    

Sampling Technique: Non probability consecutive 

sampling. 

 

SAMPLE SELECTION   

 Inclusion and Exclusion criteria: Children of either 

gender presenting with history of chronic diarrhea as 

per operational definition between the ages from 6 

months to 12 years were included. Children with 

diseases like Giardiasis (diagnosed by examination of 

stool under the microscope for cysts), Irritable bowel 

syndrome diagnosed on the basis of Visual Analogue 

Scale (VAS) for at least 3 days per month during the 

previous 3 months, Cystic fibrosis (on the basis of 

sweat chloride test level ≥ 60 mmol/L).  
 

DATA COLLECTION PROCEDURE: 

This study was conducted after approval of hospital 

ethical review committee. After fulfilling the 

inclusion criteria, 260 subjects with signs and 

http://www.webmd.com/digestive-disorders/celiac-disease/ss/slideshow-celiac-overview
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symptoms of celiac disease visiting the department of 

Pediatrics, Peoples Medical College Hospital, 

Nawabshah were recruited in research.  

Informed written consent was obtained from care 

takers of children. Patient’s demographics and 
clinical history for symptoms of celiac disease were 

taken by the researcher. Serum Anti-tTG (anti-tissue 

transglutaminase antibodies) was done in all selected 

subjects as a serological marker. After all specific 

measures 4 ml of venous blood was drawn. 

Chemiluminescence immunoassay technique was 

used to analyze the IgA specific antibodies for Anti-

tTG (anti-tissue transglutaminase).  Anti-tTG (Anti-

tissue Transglutaminase) antibodies >10 U/ml were 

considered diagnostic for celiac disease. 

The results were finalized by the experienced 

consultant pathologist having more than five years of 
experience. The effect modifiers and biasness were 

controlled strictly by following the inclusion and 

exclusion criteria. 

 

DATA ANALYSIS PROCEDURE:   

Computer based software SPSS (Statistical Package 

for Social Sciences) version 20.0. was applied on 

collected data. Qualitative variables such as gender, 

anemia, and Celiac disease were analyzed for 

frequency and percentages. Mean ±SD was 

calculated for quantitative variable i.e. age, weight, 
anti-tTG antibodies titers at the time of diagnosis and 

duration of diarrhea. Stratification was done on 

gender, age, weight, anemia and duration of diarrhea 

to see the effect of these modifiers on outcome.  Chi-

square tests with P≤0.05 were regarded as 

remarkable. 

RESULTS: 

Total 260 patients with chronic watery diarrhea who 
were enrolled in this study, Mean age were 5.97 years 

(range, 6 months to 12 years). Serum anti-tTG 

antibod

ies titers mean was 7.9+/-3.1 in patients. Mean 

weight of patients was 13.5 kg with standard 

deviation 5.36kg. There were 122(46.9%) girls and 

138(53.1%) boys who participated in the study. Anti-

tTG antibodies titers was positive (CD) in 32 (12.3%) 

patients. Table 1.  

Laboratory findings revealed anemia in 135 patients 

(51.9%), stratification was done, celiac disease was 
diagnosed in 20(16.4%) girls and 12(8.7%) male 

gender showed significant effect on the celiac disease 

with p-value 0.05. Figure 1 

In Table 2 stratification was done, celiac disease was 

diagnosed in 21(14.9%) patients had age < or equal 

to 5 years of age and 11(9.2%) patients who had age  

more than 5 years, showed  non-significant effect on 

the celiac disease with p-value 0.16. In stratification 

of underweight was presented, celiac disease was 

diagnosed in 26(14.4%) underweight patients and 

6(7.5%) in normal weight patients, it showed non-

significant effect on the celiac disease with p-value 

0.08. 
 

In stratification was done, celiac disease was 

diagnosed in 5(6%) patients had duration of diarrhea 

< or equal to 25 days and 27(15.3%) patients who 

had duration of diarrhea for  more than 25 days, it 

showed  significant effect on the celiac disease with 

p-value 0.03. In stratification was done, celiac 

disease was diagnosed in 25(18.5%) patients were 

anemic and 7(5.6%) patients who anemic, it showed 

significant effect on the celiac disease with p-value 

0.002.  

 

 

 

 

 

 

 

 

 

Table 1: Descriptive statistics of quantitative variables. (n=260) 

 

Variables Number Minimum Maximum Mean 

Std. 

Deviation 

Age 260 6 month 12 years 5.97 2.38 

Weight 260 5 35 13.5 5.36 

Anti-TTG 

Antibodies titers 
260 6.5 13.4 7.9 3.1 
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Table 2. Stratification for Celiac disease with regards to gender, age, weight, duration of diarrhea and anemia. n=260 
 

Variables 

Celiac disease 

Total 

p-value 

Yes No  

 
Female 

20 102 122 0.05 

(Significant) 16.40% 83.60% 100.00% 

 
Male 

12 126 138 

8.70% 91.30% 100.00% 

Total male and female 

32 228 260 

12.30% 87.70% 100.00% 

Age <  or 5 years 

21 120 141 0.16 

(Non-significant) 
14.90% 85.10% 100.00% 

Age >5 years 

11 108 119 

9.20% 90.80% 100.00% 

Total 

32 228 260 

12.30% 87.70% 100.00% 

Underweight Yes 

26 154 180 0.08 

(Non-significant) 
14.40% 85.60% 100.00% 

Underweight No 

6 74 80 

7.50% 92.50% 100.00% 

Total  Underweight 

32 228 260 

12.30% 87.70% 100.00% 

Yes No 
 

Duration of diarrhoea <25 days 

5 78 83 0.03 

(Significant) 6.00% 94.00% 100.00% 

Duration of diarrhoea ≥25 days 

27 150 177 

15.30% 84.70% 100.00% 

Total Duration of diarrhoea 

32 228 260 

12.30% 87.70% 100.00% 

Yes No 
 

Anemia Yes 

25 110 135 0.002 

(Significant) 18.50% 81.50% 100.00% 

Anemia No 

7 118 125 

5.60% 94.40% 100.00% 

Total Anemia 

32 228 260 

12.30% 87.70% 100.00% 
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DISCUSSION: 

Index series is one of the largest compilations of 

children referred to pediatric hematology services 

with hematological abnormalities and subsequently 

diagnosed to have CD. Though gastrointestinal (GI) 
complaints were frequent, they were subjectively less 

annoying. The foremost symptoms were related to 

anemia. Regional distribution of patients in the study 

represents predominantly wheat-consuming north 

Indian population. 

Society of European Pediatric (Gastroenterology and 

Nutrition) had given guidelines for diagnosis of 

CD. Histological confirmation is mandatory and 

remains the gold standard of diagnosis. We have 

swayed from the standard guidelines, as the diagnosis 

was made in a large majority by serology alone. 

Biopsy was performed in 31 cases; the findings were 
not in conflict with the diagnosis of CD in any of the 

symptomatic, sero-positive cases. This gave us 

confidence in initiating Gluten Free Diet in 

symptomatic cases following a positive Anti tTG 

antibodies. With the introduction of highly specific 

and sensitive serological tests, there is increasing 

discussion on avoiding duodenal biopsy in selected, 

overtly symptomatic, serologically positive cases. 

This is particularly true in tropical countries where 

histological changes consistent with CD may not be 

pathognomonic of the disease.  

Several conditions may lead to villous atrophy that is 

indistinguishable from CD; such as persistent enteric 

infections, parasitic infestation with Giardia lamblia, 

small bowel bacterial overgrowth or tropical sprue, 

severe malnutrition and rotavirus enteritis [17][18].  

A biopsy may in fact be misleading in such cases. In 

popular flow-charts for the diagnosis of CD, cases 

with a clinical probability of CD and positive 

serology are shown to have a 'dead-end' option of a 

positive biopsy [19].  The occurrence of circulating 

anti-endomysial or anti-tTG antibodies is extremely 

predictive (97%-100%) with the biopsy changes of 

Celiac Disease in subjects with clinical features of 

CD [20]. Need for intestinal biopsy in every case has 

been questioned by Scoglio et al, [21] though their 
conclusions were criticized as being 

flawed [22]. Murdock et al [23] had raised the issue 

of diagnostic criteria for CD as well. It has been 

suggested that a biopsy may not be required in 

symptomatic children with a high titer of tTGA [24].  

Previously this was false impression that celiac 

disease was infrequent in Indian population but it is 

frequent as proved by many newly reports [25][26]. 

Conversely, the entire of these reports is related with 

subjects of diarrhea (typical variety) of Celiac  

 

Disease, while passing reference had existed on the 

subjects presenting of unusual variety of illness [27]. 

In current research, 260 children having chronic 

diarrhea of small intestinal origin were evaluated for 
the occurrence of Celiac Disease. All the subjects 

with diagnosis of Celiac Disease were put on gluten 

free diet and followed for six months. We analyzed 

that celiac disease is regular diagnosis in children 

with chronic diarrhea in Pakistani population. Current 

study results are similar with findings as well as 

occurrence of Celiac Disease in indoor subjects of 

chronic diarrhea in a hospital at Middle East [28]. In 

Kuwaiti children occurrence of CD was noted as 

18.5% in subjects who presented with chronic 

diarrhea [29]. 

Characteristic features of classic celiac disease are 

chronic diarrhea, anorexia, distension of abdomen, 

muscle wasting and malnutrition and are usually 

observed in children between the ages of 06 months 

to 18 months. After the availability of diagnostic 

serological tools for Celiac Disease, it was proved 

that many atypical forms of this disease exist and 

these atypical forms are more common than the 
typical forms and also that CD is present not only in 

children but is also seen in all age groups [30]. The 

diagnosis of CD has been reported at the age of 67 

years in an old woman [31]. Current study revealed 

an interesting finding in 03 subjects, they were IgA 

EMA positive with normal duodenal biopsy (Marsh 

0), and their symptoms i.e. diarrhea resolved 

completely with gluten free diet. The normal 

duodenal biopsy does not exclude the CD, because 

this may be related with the patchy involvement of 

the duodenum by disease. The other likelihood may 

be that subjects have latent Celiac Disease along with 
a small degree of gluten sensitivity. Subjects with 

diarrhea dominant IBS (irritable bowel syndrome) 

having antibodies related to celiac disease responded 

well to gluten free diet [32]. 

Idiopathic enteropathy and Crohns disease of small 

bowel origin were frequent and ought to be regarded 

in differential diagnosis of chronic diarrhea of small 
bowel nature [33]. Most of the infectious causes of 

chronic diarrhea other than tuberculosis were less 

common. The celiac disease is under diagnosed 

disease as shown by this population- based research. 

In a study conducted in schoolchildren with non-

invasive serological screening detected disease in 

those who were not previously diagnosed. 

Clinically the celiac disease presents as tip of iceberg. 

Genetically remarkable increased risk of celiac  

http://www.ijpmonline.org/article.asp?issn=0377-4929;year=2011;volume=54;issue=4;spage=756;epage=760;aulast=Bansal#ref16
http://www.ijpmonline.org/article.asp?issn=0377-4929;year=2011;volume=54;issue=4;spage=756;epage=760;aulast=Bansal#ref17
http://www.ijpmonline.org/article.asp?issn=0377-4929;year=2011;volume=54;issue=4;spage=756;epage=760;aulast=Bansal#ref18
http://www.ijpmonline.org/article.asp?issn=0377-4929;year=2011;volume=54;issue=4;spage=756;epage=760;aulast=Bansal#ref19
http://www.ijpmonline.org/article.asp?issn=0377-4929;year=2011;volume=54;issue=4;spage=756;epage=760;aulast=Bansal#ref20
http://www.ijpmonline.org/article.asp?issn=0377-4929;year=2011;volume=54;issue=4;spage=756;epage=760;aulast=Bansal#ref21
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disease may be the reason of increased prevalence. 

Human Leucocyte Antigen genotypes allocation in 

population matches with genotyping of Finnish 

population. Factual occurrence of the CD expected to 

be still greater than 1per 99. Individuals with normal 
biopsy of small bowel, consuming regular amounts of 

gluten, they show consequent mucosal changes and 

CD as evidenced by presence of gluten-induced 

antibodies.   At the beginning of study, we observed 

that 5 patients were serologically positive for CD but 

with follow up screening inspite of taking regular diet 

they became sero-negative for CD, current feature 

supports to the natural history of a minor variant of 

CD in that gluten sensitivity rises and falls in due 

course [34]. 

 Earlier it was suggested that cereals intolerance was 

not a definite feature of CD, subjects who reported 

with abdominal complains after taking cereals only 

10% of them had CD [35]. HLA-DQ2 or DQ8 

molecules are found in nearly all subjects of sero-

positive celiac disease. IgA endo-mysial (indirect 

immunofluorescence) antibodies screening, 

authenticated in Europe was used to discover the 

untreated CD subjects. The negative aspect of this 
test remains its bias (subjectivity). Later on, a non-

observer dependent ELISA test was introduced to 

detect antibodies against tissue transglutaminase. It 

was observed that this screening test was consistent 

and susceptible same as endomyseal antibodies 

screening test. 

Subjects with clinically silent CD and genetically 

inherited intolerance to gluten must go through these 
simple and reliable screening tests before they 

develop the features of malabsorption. One third of 

patients with confirmed CD in current study were 

without symptoms and had no any risk factors. 

Osteoporosis and other complications are the risk of 

undetected CD. On the other hand, particularly in 

asymptomatic subjects the permanent requirement to 

pursue a GFD (Gluten Free Diet) is 

troublesome. Before suggesting for population-based 

screening for CD, the consequences of CD in 

asymptomatic subjects must be reviewed.  
Nevertheless, specified findings of this study with the 

intention of celiac disease show CD as under 

diagnosed.  Multifaceted clinical picture of the CD 

must be kept in mind by clinicians along with 

elevated index of doubt and a small threshold for 

arranging serological screening. 

CONCLUSION: 

Among subjects presenting with chronic diarrhea, 
celiac disease is a frequent cause. Noteworthy 

improvement noted in clinical features after gluten 

free diet. All subjects with chronic diarrhea must go 

through routine screening for the celiac disease. 

Healthcare segment must arrange for attentiveness of 

public for celiac disease. Celiac disease apparently 

seems to be less frequent in populations, recent facts 

specifies that burden of disease may be more, 

thorough investigations had positive value in the 

enhanced management and decreasing the mortality 

and morbidity associated with celiac disease in 

pediatrics population.  

To conclude, hematologists need to be aware of the 

extra-intestinal manifestations of CD. Serological 

tests for CD should be requested in children 

presenting with Iron Deficiency Anaemia that is 

refractory to hematinics or who have coexisting 

growth retardation. Whether duodenal biopsy can be 

avoided in selected, overtly symptomatic, sero-

positive cases, needs deliberation. Prolonged duration 

of symptoms and diagnosis at an older age indicates 

that awareness for CD needs to be broadened. 
Abatement of symptoms and improvement in growth 

parameters following GFD are gratifying for patient, 

family, and the physicians alike. 

Those subjects, who are at risk of CD, need serologic 

screening for the alleviation of ailment, preventing 

disease related complications and to get improved 

quality of life.  
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