
	 Celiac disease, caused by allergy to gluten present 
in wheat and related grains, is a disorder of considerable 
and increasing importance in Western countries1. 
Originally recognized primarily in children presenting 
with diarrhoea and malabsorption, we now understand 
that it often affects adults, that it may present primarily 
with non-gastrointestinal manifestations including 
anaemia, arthropathy, osteoporosis and growth 
retardation, and what we see clinically is the tip of an 
iceberg that threatens to grow bigger. The diagnosis 
of celiac disease is now made with serological tests 
which may capture those at risk as well as those with 
actual disease. While small bowel mucosal biopsy is 
considered essential to the diagnosis of disease, there 
is now increasing recognition that even a positive 
serological test is associated with increased risks for 
vascular disease. 

	 The estimated population prevalence of diagnosed 
celiac disease in many Western countries approaches 1 
per cent2-5. The highest prevalence rates of the disease 
are noted in the Saharawi people of Africa in whom 
celiac disease prevalence is believed to be around 5 
per cent6. There is little information on celiac disease 
prevalence in South Asia, and indeed celiac disease is 
believed to be rare in this part of the world7. There is 
a strong genetic tendency, 75 per cent of monozygotic 
twins are concordant for the disease, compared to 10 
per cent of dizygotic twins; 10 per cent of first degree 
family relatives of an index patient have celiac disease8. 
HLA alleles encoding the antigens DQ2 and DQ8 show 
the strongest association with celiac disease; however, 
most individuals expressing DQ2 or DQ8 do not 
develop the disease8. Multiple other genes contribute to 
the disease each having a weak effect. Recent genome 
wide studies show that, in addition to HLA locus genes, 
the second strongest association is for an SNP close 
to the IL2 and IL21 genes on chromosome 4q27. Six 
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of 7 additional loci are close to the immune response 
genes9. Geographic differences in disease prevalence 
are explained to an extent by genetic differences 
between populations. For instance, carriage of DQ2 
and DQ8 is up to 40 per cent in Caucasians and there 
is a very high carriage of DQ8 among the Saharawi. 
On the other hand, DQ2 is absent in the population of 
Burkina-Faso where celiac disease is also absent10.

	 Willem-Karel Dicke recognized the association 
between consumption of wheat and manifestation of 
clinical symptoms11; during the Second World War when 
food was in very short supply he observed that children 
with celiac disease flourished on a diet that did not 
contain wheat, providing a clue to the aetiology of the 
disease. It has been realized that the prevalence of celiac 
disease in a population broadly parallels the amount of 
wheat consumed in the diet. Thus, celiac disease is low 
or absent in Japan and southeast Asia where rice is the 
main cereal consumed and in sub-Saharan Africa where 
maize is the staple cereal in the diet. Even within Europe, 
the prevalence of celiac disease is lower in Denmark, 
Estonia and Finland where lower amounts of gluten 
are consumed in infancy than in Sweden where gluten 
consumption during infancy is higher.

	 The classical presentation of celiac disease, with 
symptoms referable to the gastrointestinal tract, may 
account for only a proportion of the cases. We now 
realize that celiac disease is actually a multi-system 
disorder which is highly variable in its clinical 
expression, may occur at any age, and may present 
with a variety of manifestations5. The diagnosis is 
often delayed for these reasons. Gastrointestinal 
manifestations may include diarrhoea, weight loss, 
failure to thrive, stunting, abdominal pain, bloating 
and distension, anorexia, vomiting and constipation. 
On the other hand, celiac disease patients often 
present with extraintestinal manifestations with 
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minimal gastrointestinal symptoms. They may present 
to the internist or relevant sub-specialist with one 
or more manifestations including iron deficiency 
anaemia, stunting, osteoporosis, vitamin deficiencies, 
or fatigue. They may present to the obstetrician/
gynaecologist with delayed puberty, infertility, or 
recurrent foetal loss. They may present to the dental 
surgeon with recurrent aphthous ulceration or dental 
enamel hypoplasia. Celiac disease may be associated 
with autoimmune endocrinologic disorders such as 
thyroiditis and type 1 diabetes mellitus. It is associated 
with neuropsychiatric conditions such as depression, 
anxiety, peripheral neuropathy, ataxia and epilepsy. 
Asymptomatic elevation of transaminases may occur 
in these patients and an unusual association of celiac 
disease is with chronic liver disease and non-cirrhotic 
portal fibrosis12,13.

	 The diagnosis of celiac disease is based on the 
presence of serologic tests (ELISA) confirming the 
presence of antibody to tissue transglutaminase (anti-
tTG)5. The IgA anti-tTG provides the best specificity 
and is widely used. However, about 6 per cent of 
healthy individuals are partially IgA deficient14 and 
in these individuals the diagnosis may be missed 
if only the IgA antibody test is done. Currently 
available diagnostic kits often provide both IgA and 
IgG antibody levels, enhancing the ability to make 
the diagnosis. The presence of positive serology is 
not in itself sufficient to make a diagnosis of celiac 
disease. Deep duodenal biopsies, obtained at upper 
gastrointestinal endoscopy, are often used to confirm 
the diagnosis by demonstrating infiltration of the 
epithelium by lymphocytes and the presence of villous 
atrophy. It also requires the demonstration that gluten 
withdrawal from the diet will reverse or ameliorate the 
clinical symptoms. Based on the clinical presentation, 
serology, and biopsy findings, celiac disease has been 
classified as classical celiac disease (dominated by 
gastrointestinal malabsorption), atypical celiac disease 
(with prominent extraintestinal symptoms and a few 
or no gastrointestinal symptoms), silent celiac disease 
(asymptomatic individuals with positive serology and 
villous atrophy on biopsy) and latent celiac disease 
(asymptomatic individuals with positive serology but 
normal biopsy)5. Clinical celiac disease is associated 
with a doubling of all-cause mortality5. However, there 
is now intriguing evidence from serological studies of 
archived blood that latent celiac disease may also be 
associated with excess mortality when compared to the 
normal population. A recent study examined archived 
blood specimens from a cohort of US Air Force 

personnel followed for over 45 years and two recent 
cohorts. Prevalence of anti-tTG antibody and anti-
endomysial antibody (i.e. undiagnosed or latent CD) 
increased 4.5- fold from 0.2 per cent in the Air Force 
cohort to 0.9 per cent in the recent cohorts. At the same 
time, mortality in individuals with undiagnosed CD was 
4 times greater than in those who were seronegative15. 

	 Celiac disease was recognized in northern India, 
primarily in children, since the 1960s16-19. A community-
based study in Ludhiana that involved a step-wise 
approach to case detection and diagnosis estimated 
that celiac disease prevalence in this city was at least 1 
in 310 individuals20. Hospital-based studies examining 
a general paediatric patient population suggest a 
prevalence of 1 per cent21. Celiac disease affecting 
adults is also now well recognized in northern India22-25, 
and in many of these individuals the presentation is 
atypical, i.e. without diarrhoea or overt malabsorption. 
The prevalence of celiac disease in southern India is 
not known. Anecdotal experience of physicians and 
gastroenterologists in southern India suggests that it is 
very infrequent in southern India7,26,27. 

	 Differences in celiac disease prevalence between 
north and south India could be ascribed to differences 
in dietary patterns (rice being the staple cereal in 
south India) or due to differences in genetic make-up. 
Celiac disease occurrence is determined by the HLA- 
DQ antigen expression pattern of the individual. In 
particular, almost all patients with celiac disease 
express either HLA-DQ2 or HLA-DQ8,1 and these 
HLA types are also present in about 30 per cent of 
the normal population. The absence of expression 
of either HLA-DQ2 or DQ8 in a population is also 
correlated with the absence of celiac disease in that 
population. The genes that determine expression 
of HLA-DQ2 or DQ8 have been studied in many 
populations. fourteen of the 15 children with celiac 
disease in Lucknow were HLA-DQ2 positive by 
serotyping and 29 of 30 children in the same institution 
were positive in another study28,29. In another study, 34 of 
35 north Indian children with celiac disease were HLA-
DQ2 positive30. HLA-DQ2 is carried on DR3 haplotypes 
due to linkage disequilibrium, and the DR3 haplotypes 
in these 34 north Indian children were different from the 
DR3 haplotypes described in Caucasian children with 
celiac disease30. The HLA-DQ phenotype of the general 
population in north and south India is not adequately 
known. Studies suggest that the prevalence of HLA-
DQ2 in a north Indian population is around 32 per cent31. 
There are significant differences in prevalence of HLA-
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DQ2 in different Indian communities but these studies 
have all been on limited numbers of individuals, thus not 
providing confidence in the estimated prevalence32-36.  
The other variable is that cereal consumption patterns 
are very different between north and south India, 
although there has been a recent change in these patterns 
particularly in urban areas. In south India, rice is the 
primary cereal consumed in the diet. In the Indian sub-
continent, wheat consumption is high in Pakistan and in 
the States of north India, which also constitute the celiac 
belt of India. 

	 The time of first exposure to wheat influences 
the development of celiac disease. In countries such 
as Finland, Estonia, and Denmark, characterized by 
low gluten consumption in infancy, celiac disease 
prevalence is much lower than in Sweden where 
gluten consumption is high in infancy. A natural 
experiment occurred in Sweden about two decades 
ago when national recommendations were made to 
introduce wheat into the diet after cessation of breast 
feeding at six months37. This change was coupled with 
increased wheat gluten consumption through infant 
feeds. Together these measures resulted in a two-fold 
increase in incidence of celiac disease in Sweden, 
which was attributed to introduction of wheat into 
the diet after cessation of breast feeding. In 1996 this 
recommendation was changed to introduce gluten in 
gradually increasing amounts while the infant was still 
being breast fed. This led to a dramatic decrease in 
celiac disease incidence. The other dimension to this 
problem is that not all wheat is alike when it comes to 
inducing celiac disease. The ancient or diploid wheats 
(e.g. Triticum monococcum) are poorly antigenic, while 
the modern hexaploid wheats (e.g. Triticum aestivum) 
have highly antigenic glutens, more capable of inducing 
celiac disease38. India, for centuries, grew diploid and 
later tetraploid wheat which is less antigenic, while 
hexaploid wheat used in making bread is recently 
introduced. Thus a change back to older varieties of 
wheat may have public health consequences. Public 
health authorities may well want to examine both these 
avenues, i.e. infant feeding recommendations and wheat 
varieties cultivated in the country, for opportunities to 
avert the epidemic of celiac disease which is impending 
in our country. 

B.S. Ramakrishna
Department of Gastrointestinal Sciences

Christian Medical College
Vellore 632 004, India

rama@cmcvellore.ac.in

References
Green PHR, Cellier C. Celiac disease. 1.	 N Engl J Med 2007; 
357 : 1731-43.
Fasano A, Berti I, Gerarduzzi T, Not T, Colletti RB, Drago 2.	
S, et al. Prevalence of celiac disease in at-risk and not-at-risk 
groups in the United States: a large multicenter study. Arch 
Intern Med 2003; 163 : 286-92.
Mäki M, Mustalahti K, Kokkonen J, Kulmala P, Haapalahti M, 3.	
Karttunen T, et al Prevalence of celiac disease among children 
in Finland. N Engl J Med 2003; 348 : 2517-24.
West J, Logan RF, Hill PG, Lloyd A, Lewis S, Hubbard R, 4.	 et al. 
Seroprevalence, correlates, and characteristics of undetected 
coeliac disease in England. Gut 2003; 52 : 960-5.
NIH consensus development conference on celiac disease. 5.	
NIH Consens State Sci Statements 2004; 21 : 1-23.
Catassi C, Rätsch IM, Gandolfi L, Pratesi R, Fabiani E, El 6.	
Asmar R, et al. Why is coeliac disease endemic in the people 
of the Sahara? Lancet 1999; 354 : 647-8.
Cummins AG, Roberts-Thomson IC. Prevalence of celiac 7.	
disease in the Asia-Pacific region. J Gastroenterol Hepatol 
2009; 24 : 1347-51.
Sollid LM. Hunting for celiac disease genes. 8.	 Gastroenterology 
2008; 134 : 869-81.
van Heel DA, Franke L, Hunt KA, Gwilliam R, Zhernakova A, 9.	
Inouye M, et al. A genome-wide association study for celiac 
disease identifies risk variants in the region harboring IL2 and 
IL21. Nat Genet 2007; 39 : 827-9.
Cataldo F, Lio D, Simpore J, Musumeci S. Consumption of 10.	
wheat foodstuffs not a risk for celiac disease occurrence in 
Burkina Faso. J Pediatr Gastroenterol Nutr 2002; 35 : 233-4.
van Berge-Henegouwen GP, Mulder CJ. Pioneer in the gluten 11.	
free diet: Willem-Karel Dicke 1905-1962, over 50 years of 
gluten free diet. Gut 1993; 34 : 1473-5.
Di Biase AR, Colecchia A, Scaioli E, Berri R, Viola L, Vestito 12.	
A, et al. Autoimmune liver diseases in a paediatric population 
with celiac disease - a 10-year single-centre experience. 
Aliment Pharmacol Ther 2010; 31 : 253-60. 
Eapen CE, Nightingale P, Hubscher SG, Lane PJ, Plant 13.	
T, Velissaris D, et al. Non-cirrhotic intrahepatic portal 
hypertension: associated gut diseases and prognostic factors. 
Dig Dis Sci 2010 May 25. [Epub ahead of print] PubMed 
PMID: 20499175.
Chandran S, Khetan D, Chaudhary R, Misra R, Aggarwal A. 14.	
Low prevalence of IgA deficiency in north Indian population. 
Indian J Med Res 2006; 123 : 653-6.
Rubio-Tapia A, Kyle RA, Kaplan EL, Johnson DR, Page 15.	
W, Erdtmann F, et al. Increased prevalence and mortality in 
undiagnosed celiac disease. Gastroenterology 2009; 137 : 88-
93.
Walia BN, Sidhu JK, Tandon BN, Ghai OP, Bhargava S. 16.	
Coeliac disease in North Indian children. Br Med J 1966; 2 
: 1233-4. 
Walia BN, Mehta S, Gupte SP. Coeliac disease. 17.	 Indian Pediatr 
1972; 9 : 16-9. 
Nelson R, McNeish AS, Anderson CM. Coeliac disease in 18.	
children of Asian immigrants. Lancet 1973; 1 : 348-50. 

	 Ramakrishna: Celiac disease: can we avert the impending epidemic in India?	 7



Khoshoo V, Bhan MK. Celiac disease in Indian children. 19.	
Indian Pediatr 1989; 26 : 627-9.

Sood A, Midha V, Sood N, Avasthi G, Sehgal A. Prevalence of 20.	
celiac disease among school children in Punjab, north India.  
J Gastroenterol Hepatol 2006; 21: 1622-5.

Bhattacharya M, Dubey AP, Mathur NB. Prevalence of celiac 21.	
disease in north Indian children. Indian Pediatr 2009; 46 : 
415-7.

Sachdev A, Srinivasan V, Maheswary S, Mohan H, Ashish 22.	
B, Singh LS. Adult onset celiac disease in north India. Trop 
Gastroenterol 2002; 23 : 117-9.

Sood A, Midha V, Sood N, Malhotra V. Adult celiac disease in 23.	
northern India. Indian J Gastroenterol 2003; 22 : 124-6. 

Makharia GK, Baba CS, Khadgawat R, Lal S, Tevatia MS, 24.	
Madan K, et al. Celiac disease: variations of presentations in 
adults. Indian J Gastroenterol 2007; 26 : 162-6.

Agarwal N, Puri AS, Grover R. Non-diarrheal celiac disease: a 25.	
report of 31 cases from northern India. Indian J Gastroenterol 
2007; 26 : 122-6.

Yachha SK, Poddar U. Celiac disease in India. 26.	 Indian J 
Gastroenterol 2007; 26 : 230-7.

Ganesh R, Suresh N, Sathiyasekaran M. Celiac disease, still 27.	
an uncommon problem in Tamilians? Indian J Gastroenterol 
2009; 28 : 189.

Agrawal S, Gupta A, Yachha SK, Müller-Myhsok B, Mehrotra 28.	
P, Agarwal SS. Association of human leucocyte-DR and DQ 
antigens in coeliac disease: a family study. J Gastroenterol 
Hepatol 2000; 15 : 771-4.

Srivastava A, Yachha SK, Mathias A, Parveen F, Poddar U, 29.	
Agrawal S. Prevalence, human leukocyte antigen typing and 
strategy for screening among Asian first-degree relatives of 
children with celiac disease. J Gastroenterol Hepatol 2010; 
25 : 319-24.

Kaur G, Sarkar N, Bhatnagar S, Kumar S, Rapthap CC, Bhan 30.	
MK, et al. Pediatric celiac disease in India is associated with 
multiple DR3-DQ2 haplotypes. Hum Immunol 2002; 63 : 677-
82.
Rani R, Fernandez-Vina MA, Stastny R. Association between 31.	
HLA class II alleles in a north Indian population. Tissue 
Antigens 1998; 52 : 37-43. 
Shanmugalakshmi S, Balakrishnan K, Manoharan K, 32.	
Pitchappan RM. HLA-DRB1, DQB1 in Piramalai Kallars 
and Yadhavas, two Dravidian-speaking castes of Tamil Nadu, 
south India. Tissue Antigens 2003; 61: 451-64.
Kaur G, Kumar N, Szilagyi A, Blasko B, Fust G, Rajczy K, 33.	 et 
al. Autoimmune-associated HLA-B8-DR3 haplotypes in Asian 
Indians are unique in C4 complement gene copy numbers and 
HSP-2 1267A/G. Hum Immunol 2008; 69 : 580-7. 
Sanjeevi CB, Kanungo A, Shtauvere A, Samal KC, Tripathi 34.	
BB. Association of HLA class II alleles with different 
subgroups of diabetes mellitus in Eastern India identify 
different associations with IDDM and malnutrition-related 
diabetes. Tissue Antigens 1999; 54 : 83-7. 
Balakrishnan K, Pitchappan RM, Suzuki K, Kumar US, 35.	
Santhakumari R, Tokunaga K. HLA affinities of Iyers, a 
Brahmin population of Tamil Nadu, South India. Hum Biol 
1996; 68 : 523-37. 
Subramanian VS, Selvaraj P, Narayanan PR, Prabhakar R, 36.	
Damodaran C. Distribution of HLA (class I and class II) 
antigens in the native Dravidian Hindus of Tamil Nadu, south 
India. Gene Geogr 1995; 9 : 15-24.
Olsson C, Hernell O, Hörnell A, Lönnberg G, Ivarsson A. 37.	
Difference in celiac disease risk between Swedish birth cohorts 
suggests an opportunity for primary prevention. Pediatrics 
2008; 122 : 528-34.
Molberg O, Uhlen AK, Jensen T, Flaete NS, Fleckenstein B, 38.	
Arentz-Hansen H, et al. Mapping of gluten T-cell epitopes 
in the bread wheat ancestors: implications for celiac disease. 
Gastroenterology 2005; 128 : 393-401.

8	 INDIAN J MED RES, JANUARY 2011


