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1. INTRODUCTION 

Celiac disease (CD) is a chronic immune mediated 

disorder seen in genetically susceptible person after 

ingestion of gluten. Gluten is found in wheat, barley and 

rye.
[1] 

Gluten proteins are rich in proline & glutamine. 

High proline content makes them resistant to digestion. 

There is strong association of CD with HLA DQ antigen. 

Majority of patients of CD are DQ2 and/or DQ8 positive
 

whereas only 30-40% normal Caucasians have these 

haplotype.
[2]

 Only 3% of population having DQ 

haplotype develops CD.
[3,4]  

The prevalence of CD is 0.5-

1% in different parts of the world.
[5]

 Classical feature  of 

celiac disease is in the form of malabsorption syndrome, 

which is characterized by Diarrhoea, Steatorrhoea, 

Weight loss, Growth failure, constipation, pain abdomen, 

vomiting  & bloating.
[4,6,7] 

These manifestations are more 

common in children. 

 

Besides gastrointestinal tract & its related manifestations, 

CD also presents with extraintestinal manifestations e.g. 

Delayed puberty, short stature, fatigue, type 1 Diabetes 

Mellitus, hypothyroidism, anaemia, neuropathy, arthritis, 

stomatitis, dental enamel hypoplasia, low bone mineral 

density.
[6,7,8,9,10]

 Neurological and psychiatric 

manifestations can also be found in CD. These are 

common in adult patient characterized by anxiety, 

peripheral neuropathy, cerebellar ataxia, impaired 

cognitive functions. Depression, personality changes are 

seen 50% cases.
[2]

 Neurological manifestations  do not 

respond to gluten free diet(GFD) whereas GIT 

manifestations may improve with GFD.
[11] 

It leads to 

deficiency of iron, vitamin D, vitamin B12, folic acid, 

vitamin B6 and zinc(Zn), selenium, copper and 

manganese.
[11,12,13] 

Iron deficiency causes iron deficiency 

anemia which is seen in 50% cases.
[13] 

Vitamin B12 

deficiency produces megaloblastic anaemia and 

neurological symptoms. Folate deficiency and ferritin 

deficiency is found in patients with total villous 

trophy.
[14] 

Zn deficiency  correlates with villous atrophy. 

Zn deficiency is found in 92% patients with total villous 
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ABSTRACT 

Background: Celiac disease (CD) is very common in India. Recurrent diarrhoea and anaemia are most common 

manifestation. Main aim of present study was to find out prevalence of vitamin B12, Folic acid, Ferritin and 

Vitamin D3 so that their diet can be supplemented. Material & Methods: Study included 100 cases of CD and 22 

healthy controls. Serum ferritin, vitamin B12, Folic acid and vitamin D were done by auto analyser (based on 

chemiluminiscent technique) of Artichet plus Abbott USA, Anti Tissue Transglutaminase Antibody(Anti Ttg) 

antibody was done by ELISA technique. Result: Our 60% patients were children between 2 to 16 years of age, 

25% were adults and 21% were above 50 years. Failure to thrive and weight loss was more common manifestations 

(79%) followed by diarrhoea (71%), anaemia (66%) and pain abdomen (56%).Serum ferritin was significantly 

reduced in 50% patients and 21.4% controls. Majority of patients of CD had vitamin B12 level of 450- 550 pg/ml 

hence mean value was significantly reduced in CD patients (P. 000).  Serum folic acid was reduced in 75% patients 

and 64.28% healthy controls. Mean value of Folic acid was not significantly reduced. Vitamin D levels were not 

affected in CD patients. Thus our study concludes that, serum ferritin and vitamin B12 are reduced in CD, while 

vitamin D is not affected. Hence CD diet must be supplemented with iron and vitamin B12. 

 

KEYWORDS: Celiac disease, serum ferritin, serum vitamin B12, serum folic acid, Nutritional deficiency in CD. 
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atrophy, 80% with subtotal atrophy & 60% with partial 

villous atrophy.
[12]

 

 

AIMS AND OBJECTIVES 

Aim of the present study was to diagnose CD in patients 

who presented with chronic recurrent diarrhoea and to 

find out serum vitaminD, serum vitamin B12, serum 

folic acid and ferritin levels in CD patients so that these 

patients can be treated with gluten free diet and 

supplements. 

  

MATERIAL AND METHODS 

Total 100 cases of CD and 31 healthy controls were 

taken for this study from Pediatric OPD and Endocrine 

OPD of SS Hospital, BHU. Diagnosis of CD was done 

by clinician by recent criteria of ESPGHAN (European 

Society for Paediatric gastroenterology hepatology and 

nutrient) as described by Husby et al 2012.
[15]

 

ESPGHAN included CD specific antibody, genetic 

background and enteropathy changes. All our patients 

had elevated anti Ttg antibody and Marsh III grade 

mucosal changes. About 5ml blood was taken in plain 

vial for serological test (Anti tTG Ab) and serum vitamin 

B12, folic acid, vitamin D3 and ferritin after written 

consent of the patients were done only on 24patients  and 

14 controls. DQ typing was done by SSO PCR method 

by Histospot instrument of BAG company supplied by 

Shiva Scientific, New Delhi. Anti Ttg was done by 

ELISA kit of AESCU Company by M/S Immunoshop. 

serum vitamin B12, folic acid, ferritin and vitamin D3 

were done by Architect plus Abott USA serum B12 was 

done in 64 patients and 22 healthy controls whereas 

serum ferritin, folic acid and vitamin D was done   in 

only 24 patients and 14 controls because sample amount 

was less and patients were not willing to give blood 

again. 

 

RESULTS 

(a). Female predominance was noted (60%) over 

males(40%). Age distribution showed that 60% patients 

were children between 2 to 16 years of age, 25% were 

adults between 21 to 40% and only 21 cases were above 

50 years of age(Table I &II). 

 

(b). Failure to thrive and weight loss was the most 

common manifestation in 79% cases followed by chronic 

recurrent diarrhoea (71%) anaemia (66%) and pain in 

abdomen in (56%)(Table III). Reduction in serum ferritin 

was found in 50% 0f CD cases against 21.4% in controls. 

this reduction was stastiscally significant (Table IV). 

 

Serum vitamin B12 below 200ng/ ml was found in only 

4.8% patients while majority patients of CD had B12 

level on lower side of normal range between 450-550 

Pg/ml. Hence mean value in CD patients was stastically 

significant (p.000)(Table V). 

 

Contrary to serum ferritin and vitamin B12 level vitamin 

D was not found to be reduced either in patients or 

controls (Table VI). Interestingly serum folic acid was 

reduced in 75% CD patients but at the same time it was 

also reduced in healthy controls in 64.28% cases (Table 

VII). 

 

Table I showing Sex wise distribution of CD patients. 

Sex of patients CD patients(n=100) 

 No. % 

Male 40 40 

Female 60 60 

 

Table II showing Age wise distribution of CD patients. 

Age in years CD patients 

 No. % 

A 0-10 52 52 

B 11-20 18 18 

C 21-30 17 17 

D 31-40 8 8 

E 41-50 3 3 

F ≥51 2 2 

 

Table III showing Clinical features of CD patients. 

Clinical Features CD patients (n=100) 

 No. % 

Chronic recurrent diarrhoea 71 71 

Pain abdomen and bloating 56 56 

Failure to thrive and weight loss 79 79 

Anaemia 66 66 
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Table IV showing Serum Ferritin in CD patients and controls. 

 

Table V showing vitamin B12 level in CD and control cases. 

 

Table VI showing vitamin D status in CD and control cases. 

Serum vitamin D  level in ng/ml 

Groups(no of 

cases) 
<30ng/ml 30-300ng/ml >100ng/ml 

Range 

(ng/ml) 

x
2 

AVSB 

p 

AVSB 

(A)Patients 

(24) 
0 0 22 91.7 2 8.3 40.4-127.2 1.231 0.267 

(B)Controls 

(14) 
0 0 14 100 0 0 41.8-73.4   

 

Table VII showing Folic acid level in CD and control cases. 

Serum folic acid in ng/ml 

Groups(no of 

cases) 
<3ng/ml 3-17ng/ml >17ng/ml 

x
2 

AVSB 

p 

AVSB 

(A) 

Patients(24) 
18 75 5 20.8 1 4.2 0.562 0.755 

(B) 

Controls(14) 
9 64.28 4 28.57 1 7.14   

 

DISCUSSION 

In  our series 60% patients were children & main clinical 

manifestations were failure to thrive, diarrhoea, anaemia 

& pain in abdomen and bloating similar to our study 

other workers also found CD in mostly children with 

features of diarrhoea, weight loss, pain abdomen.
[7,16,17,18] 

Serum ferritin deficiency was seen in 50% patients 

which is more or less close to observation of Wierdsma 

et al 2013 who also found ferritin deficiency in 46.2% 

cases but  in their series none of the controls  were found 

to serum ferritin deficiency. This may be because most 

of Indians are vegetarians. Iron in vegetarian food is 

present in very small quantity. Serum vitaminB12 was 

not found in healthy control but in patient it was found in 

4.8% cases. some of workers from India found B12 

deficiency in 41% patients of CD while western 

literature noted B12 deficiency in only 19% cases.
[13,19]

 

In present study mean value of B12 was significantly low 

because most of the patients had value on lower side of 

normal range. Vitamin D levels were not found to be 

reduced in CD patients. In fact 8.3% patient had high D3 

above 100mg/ml. Similar to us Wierdsma et al also 

found low prevalence of vitamin D deficiency in only 

4.5% cases whereas Tavakkoli et al 2013 found Vitamin 

D3 deficiency in 25% cases. As such vitamin D 

deficiency is uncommon in CD patients. Few cases 

reports regarding vitamin D deficiency in CD are 

available.
[20,21] 

This may be because of most patients of 

CD were taking vitamin D3 supplements because they 

had stunted growth. 

 

Interestingly serum folic acid deficiency was found in 

75% CD patients and & 64% healthy controls hence 

statistically deficiency in patients was not significant. 

Contrary to our study Wierdsma et al 2013 found folic 

acid deficiency in 20% and reported in 31% CD 

patients.
[19] 

 

CONCLUSION 

It concludes that healthy population in our area have diet 

deficient in folic acid. In CD patients both serum B12 

and serum ferritin levels are reduced. study also 

Serum ferritin in ng /ml 

Groups (No of cases) 
<15 15-250 >250 Range(ng/ml) Mean±SD P 

No. % No. % No. %    

Patients(24) 12 50.0 11 45.8 1 4.2 0.8-193.7 
54.37±7 

5.83 
 

Controls(14) 3 21.4 11 78.6 0 0 8.4-219.5 
56.35±5 

6.66 
0.035 

Serum vitamin B12 in pg/ml 

Groups (No of 

cases) 

<200 250-840 >840 Range(pg/

ml) 

i 
T 

AVSB 

p 

AVSB 

No. % No. % No. % mean±SD   

(A) 

Patients(64) 
2 4.8 59 92.2 3 4.7 20-1450 500.78±211.36 3.866 0.000 

(B) 

Controls(22) 
0 0 16 72.7 6 27.3 450-1450 731.82±316.06   
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concludes that in every case of chronic diarrhoea and 

failure to thrive test for CD to be performed so that they 

can be treated by diet modification and vitamin & 

mineral supplements. 
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