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Pancreatic disease may be caused by or co-exist with celiac 
disease. In this setting, endocrine and exocrine changes may 
occur. As a result, superimposed, severe clinical changes 
with marked nutritional alteration may result. Importantly, 
however, in some, endocrine and exocrine pancreatic function 
may be improved with a gluten-free diet.

Early studies from Europe and the Americas have shown 
that celiac disease patients have an increased prevalence rate 
of type 1 diabetes mellitus [1-4]. In part, this relationship was 
possibly due to sharing of the human leukocyte antigen alleles, 
DR3, and by linkage disequilibrium, DQ2 [5]. Besides this 
hypothesized common “immune-mediated” etiopathogenesis, 
some celiacs with pancreatic disease likely have developed 
diabetic changes secondarily due to severe exocrine pancreatic 
failure, in part, related to celiac-induced protein malnutrition.

To further evaluate the prevalence rate of type  1 diabetes 
in celiac disease, prospective studies using an initial screening 
IgA tissue transglutaminase antibody assay (tTG) were done 
at our center in children and adolescents with type 1 diabetes 
mellitus [6]. A total of 125 male and 108 female patients were 
evaluated from an established pediatric diabetes clinic. Of 
these, 15 male and 11 female patients had elevated tTG titers, 
of whom 19 were also positive for endomysial antibodies. 
Among these cases, 1 was already known to have celiac 
disease. Small intestinal biopsies were done in the other 18 
children positive for both antibodies. In all, histopathological 
changes consistent with celiac disease were detected, ranging 
from increased numbers of intraepithelial lymphocytes to 
severe crypt hyperplastic villous atrophy (i.e., so-called Marsh 
3 lesion). Studies also suggested that serial tTG titers in insulin-
dependent diabetic children might play a useful clinical role in 
monitoring compliance to a gluten-free diet, possibly of value 
since close monitoring of compliance of children to a gluten-
free diet may be exceedingly diffi  cult. In this study, over 40% 
of diabetic children were asymptomatic, and yet, prospective 
serological screening facilitated selection for small intestinal 
biopsy evaluation. Overall, 7.7% of this entire pediatric patient 
population proved to have typical biopsy features of celiac 
disease. Remarkably, this rate was confi rmed in a more recent 

European study, published almost a decade later, showing 
tTG positivity in 8.6% of diabetic children and adolescents, 
many again asymptomatic or having non-specifi c or mild 
gastrointestinal symptoms [7].

Earlier detection of celiac disease, even in children, with 
type 1 diabetes is important because of the increased risk for 
long-term consequences of untreated celiac disease. Most 
troublesome is the appearance of enteropathy-associated 
T-cell lymphoma, a disorder that may be reduced in its rate 
of appearance with a gluten-free diet [8]. Interestingly, 4 cases 
of lymphoma, celiac disease and type  1 diabetes have been 
described [9].

Other long-term issues may develop including iron 
defi ciency anemia, osteopenic bone disease, infertility and 
impaired growth. Poor dietary compliance and delayed 
diagnosis into later life may be important factors. Improved 
glucose control with a gluten-free diet has also been noted in 
type 1 diabetes and concomitant celiac disease [10].

Pancreatic exocrine function may also be signifi cantly 
changed in celiac disease. Impaired pancreatic function may 
result in impaired digestion and absorption of critical nutrients 
along with resultant malnutrition [11]. Logically, in some of 
these, it is believed that this impairment in nutrition may be 
made more severe than if only celiac disease alone was present. 
Some have estimated that up to 20% or more of celiac patients 
have defective pancreatic function [12]. In part, this may be due 
to impaired release of gut-derived peptides crucial to a well-
regulated assimilative absorptive process because of mucosal 
endocrine cell loss. Loss of enteric endocrine cells, including 
secretin cells [13], have been demonstrated.

Test meal studies in celiac disease have suggested 
impaired cholecystokinin-pancreozymin secretion leading 
to a reduction in pancreatic exocrine cell stimulation [14]. 
Defi ciencies of amino acids may result from impaired small 
intestinal uptake of amino acids (and possibly, small peptides) 
in some with celiac disease [12,15]. Conceivably, this could 
lead to reduced production of pancreatic enzyme precursors, 
important for normal pancreatic enzyme hydrolytic 
activity [15]. Also, altered pancreatic structure may be caused 
by protein malnutrition including atrophy and fi brosis of the 
pancreas [11]. Measurements of pancreatic enzyme activities 
may be reduced with mucosal atrophy and levels were inversely 
related to the degree of intestinal mucosal damage [16]. In 
some, severe structural changes of the pancreas have been 
described, including pancreatic calcifi cation, oft en associated 
with chronic or persisting pancreatic infl ammation and 
traditionally associated with excessive use of alcohol. However, 
protein energy malnutrition appears to be independently 
associated with kwashiorkor and some patients with celiac 
disease have shown similar features [17,18]. In one celiac with 
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pancreatic calcifi cation [18], detailed follow up of intestinal 
biopsies over several years revealed a prolonged period, albeit, 
eventual mucosal recovery in spite of a prolonged and strict 
gluten-free diet alone.

Prior studies have documented increased serum amylase 
levels in about 25% of patients raising the possibility of a 
low-grade pancreatic infl ammatory process [19]. Later, in a 
more recent evaluation [20], exocrine pancreatic function 
in celiac disease was explored by measuring fecal elastase-1 
concentrations along with magnetic resonance imaging (MRI) 
to evaluate pancreatic structure for morphological changes. 
Using these methods, 4 of 90 celiacs, or 4.4%, had evidence 
of pancreatic insuffi  ciency (1 mild, 3 severe) while MRI was 
normal in all 4 of these celiac patients. In a retrospective 
survey of hospital diagnostic coding from Sweden, a 3-fold 
increased rate of pancreatitis (from any cause) in celiac disease 
patients was noted (i.e., 406 of 28908 celiacs) [21]. In contrast, 
a study from India published in this issue of the Annals 
of Gastroenterology [22] documents exocrine pancreatic 
insuffi  ciency in 10 of 36, or about one-third of young 
adults (mean age, less than 30  years) based on fecal elastase 
determinations. Of these, over 80% showed reversal of elevated 
fecal elastase values on a gluten-free diet. Most had moderate 
to severely abnormal small bowel biopsies (i.e., Marsh 2-3C) 
and only 1 had recurrent bouts of acute pancreatitis. Structural 
changes based on imaging studies were rarely encountered. 
Further longer-term studies are now needed to determine if 
these potentially important observations can be verifi ed by 
other centers.
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