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Small intestinal bacterial overgrowth in

North Indian patients with celiac disease

RANA SV, SINHA SK, LAL S, SIKANDER A, SINGH K

ABSTRACT

Background: Occasionally celiac patients continue to

experience gastro-intestinal symptoms even with a gluten

free diet. In these cases, small intestinal bacterial overgrowth

may be one of the causes of the lack of response. Therefore,

this prospective study was planned to determine the

prevalence of small intestinal bacterial overgrowth in celiac

patients.

Materials and Methods: We studied 87 confirmed cases of

celiac disease from North India and 87 age and sex matched

controls. Celiac disease was confirmed by positive IgA anti-

tissue transglutaminase on ELISA. 80 g glucose hydrogen

breath test (non-invasive test) was performed to establish

small intestinal bacterial overgrowth. Rise of more than 10

ppm in hydrogen concentration over baseline value within

two hours was considered suggestive of small intestinal

bacterial overgrowth.

Results:  Out of 87 patients with celiac disease, 49 were male

and 38 were female.The  mean ( ± SD) age for male patients

was 26.3 ± 16.3 years (range 14-59 years) and for female

patients was 28.4 ± 15.6 years (range 16-58 years). Amongst

the controls, 52 (59.8%) were male and 35 (40.2%) were

female. The mean (± SD) age for male controls was 27.6 ±

14.5 years (range 15-57 years) and for female controls was

29.3 ± 16.5 years (range 18-59 years).  Hydrogen breath test

was suggestive of bacterial overgrowth in 18 of the 87

(20.7%) celiac disease patients but not in any of the

apparently healthy controls.

Conclusion: This study indicates that a large number of

celiac patients from North India suffer from bacterial

overgrowth which can be accordingly treated with

antibiotics.
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INTRODUCTION

Celiac disease is a gluten sensitive enteropathy with a broad

spectrum of clinical manifestations ranging from asymptomatic

manifestation to typical malabsorption symptoms including

diarrhoea, weight loss, anaemia and nutritional deficiencies.1

Celiac disease is a common cause of chronic diarrhoea and the

malabsorption syndrome all over the world. Though it was

considered  uncommon in India in the past, it has been frequently

described recently.2,3,4

Most of the patients diagnosed with celiac disease respond

to gluten free diet (GFD), with resolution of clinical symptoms

and histological and serological recovery.5 However, some

celiac disease patients continue to experience gut symptoms

after GFD. In these cases, several pathological conditions

ranging from lactose malabsorption to refractory celiac disease

may cause the persistence of symptoms.6 In 2003, Tursi et al

described 15 cases of celiac disease unresponsive to GFD in

whom small intestinal bacterial overgrowth (SIBO) or lactose

intolerance was the reason for no response.7

But the prevalence of SIBO in confirmed cases of celiac

patients from North India has not yet been reported. Therefore,

the aim of this study was to evaluate the prevalence of small

intestinal bacterial overgrowth in patients with celiac disease.

MATERIALS AND METHODS

We studied  87 patients of confirmed celiac disease (serologically

and histologically). All patients enrolled in this study showed

a classical form of the disease, with several gastro-intestinal

(GI) symptoms (diarrhoea i.e. >3 bowel movements/day,

abdominal discomfort / abdominal pain, short stature). Subjects

who had received antibiotics8 and other drugs known to affect

gastrointestinal function, in the 2 weeks before the study, were

excluded from this analysis. Cigarette smoking9 and physical

excercise sufficient to produce hyperventilation10 were not

allowed during the 2 hours preceding the test.

Glucose hydrogen breath test for small intestinal bacterial

overgrowth was done according to the method of Kerlin &

Wong.11 According to this method all subjects were asked to

fast from 9 PM on the day before the test and breath samples

were obtained at 9 AM in the morning. They were also advised

to avoid eating high fibre diet the previous evening, which

may cause prolonged excretion of hydrogen
.
12 Before obtaining

the fasting sample, all subjects were questioned about their

compliance with these instructions.

End-expiratory fasting breath samples were collected by a

device consisting of a mouthpiece, a T valve and sample

collection bag (Quintron Instrument Co., Milwaukee,

Wisconsin). The breath samples were then transferred to the

sample loop of the chromatograph by a 60 ml syringe. Then the

subjects were given 80 g glucose to drink and hydrogen

concentration was measured after every 15 minutes in end

expiratory breath samples for up to 2 hours. The samples were

analysed by Model SC Microlyser from Quintron USA for the

hydrogen concentration which was expressed in parts per

million (ppm). An increase more than 10 ppm over the fasting

value within 2 hours was considered positive for small intestinal

bacterial overgrowth.

87 age and sex matched apparently healthy controls were

also enrolled in this study.

STATISTICAL ANALYSIS

Prevalence of small intestinal bacterial overgrowth in patients

and controls was compared by the Student’s t test for unpaired
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data. All data are expressed as mean ± SD. p value less than

0.05 was taken as significant.

RESULTS

Of  87 patients of celiac disease, 49 (56.3%) were male while 38

(43.7%) were female. The mean (± SD) age for male patients

was 26.3 ±  16.3 years (range 14-59 years) and for female patients

was 28.4 ± 15.6 years (range 16-58 years). Amongst the 87

controls, 52 (59.8%) were male and 35 (40.2%) were female. The

mean(± SD) age for male controls was 27.6 ± 14.5 years (range

15-57 years) and for female controls was 29.3 ± 16.5 years (range

18-59 years).

The prevalence of small intestinal bacterial overgrowth was

20.7% in patients with celiac disease while there was no case

of small intestinal bacterial overgrowth  in apparently healthy

controls (Table I). The difference was statistically significant

(p<0.01). The incidence of SIBO in male and female patients

was not statistically significant (Table II). The pattern of

hydrogen concentration in celiac patients with SIBO positive

and negative is depicted in Figure 1. The rise in mean (± SD)

values of hydrogen concentration at peak with glucose

hydrogen breath test in celiac disease patients with SIBO was

13.5 ± 2.6 ppm. While the rise in mean (± SD) values of hydrogen

concentration at peak with glucose hydrogen breath test in

celiac disease patients without SIBO was 2.3 ± 1.4 ppm.

DISCUSSION

In most celiac patients, gluten free diet (GFD) results in both

resolution of clinical symptoms and histological recovery with

seroconversion for IgA anti-gliadin and IgA anti-endomysial

antibodies and negative sorbitol hydrogen breath test.

However, in some rare cases patients complaining of GI

symptoms with histological findings consistent with celiac

disease are unable to achieve remission of symptoms despite

full adherence to GFD, and in these cases other causes of GI

symptoms should be considered. In these cases, the first

hypothesis may be a dietary mistake, which often occurs despite

patients’ adherence to GFD. Another cause may be parasitic

infestation. Parasitic infestation (especially Giardia lamblia

infestation) should, however, always be excluded before

making a diagnosis of celiac disease.

Diagnosis of celiac disease in all the patients was

established based on standard criteria.4 It has been earlier

shown that half of the patients with malabsorption resulting

from various causes including celiac disease may have SIBO.13

In patients with tropical sprue it resulted from small intestinal

stasis as evidenced by prolonged oro-ceacal transit time

(OCTT).14 Similar mechanisms may operate in patients with

MAS due to other causes; the patient with celiac disease with

SIBO in this report had prolonged OCTT. Prolonged OCTT

has been reported by other workers in patients with celiac

disease, which normalised after GFD.15 Unabsorbed foods

within the intestinal lumen may also promote growth of bacteria

in the small intestinal lumen. We believe that SIBO in patients

with malabsorption due to other causes may have the following

clinical significance: 1) response to antibiotics may lead to

fallacious diagnosis of tropical sprue as response to antibiotics

has been considered an important criterion for diagnosis of

this disease16, 2) it may be a cause for inadequate response or

refractory state despite GFD.

Small intestinal bacterial overgrowth in patients with celiac

disease may lead to persistent diarrhoea due to disturbances

in luminal digestion and alteration of mucosal function. Bacteria

in the small intestine of patients with SIBO cause deconjugation

of bile acids, which results in watery diarrhoea due to increased

colonic secretions and steatorrhoea due to depletion of the

bile acid pool.17 Lactose intolerance results in persistent

diarrhoea mainly due to the osmotic effect of unabsorbed

lactose, and flatulence due to production of gas from

fermentation of unabsorbed lactose.

CONCLUSION

This study indicates that a significant number of celiac patients

have small intestinal bacterial overgrowth. Therefore, all celiac

patients should be tested for small intestinal bacterial

overgrowth by using the non-invasive glucose hydrogen

breath test. Those testing positive for small intestinal bacterial

overgrowth should be treated with antibiotics before putting

them on a gluten free diet. This may result in complete recovery.
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