W J

World Journal of
Gastroenterology

Submit a Manuscript: http:/ /www.wjgnet.com/esps/
Help Desk: http:/ /www.wjgnet.com/esps/helpdesk.aspx
DOI: 10.3748 / wjg.v20.i38.13999

World | Gastroenterol 2014 October 14; 20(38): 13999-14003
ISSN 1007-9327 (print) ISSN 2219-2840 (online)
© 2014 Baishideng Publishing Group Inc. All rights reserved.

OBSERVATIONAL STUDY

Small intestinal bacterial overgrowth in inactive Crohn’s
disease: Influence of thiopurine and biological treatment

Cristina Sanchez-Montes, Vicente Ortiz, Guillermo Bastida, Ester Rodriguez, Maria Yago, Belén Beltran,
Mariam Aguas, Marisa Iborra, Vicente Garrigues, Julio Ponce, Pilar Nos

Cristina Sanchez-Montes, Vicente Ortiz, Guillermo Bastida,
Ester Rodriguez, Maria Yago, Belén Beltran, Mariam Aguas,
Marisa Iborra, Vicente Garrigues, Julio Ponce, Pilar Nos,
Gastroenterology Unit, Hospital Universitari i Politécnic La Fe,
46026 Valencia, Spain

Author contributions: All authors contributed equally to the
research design, conducting the research, analysis, data inter-
pretation, drafting the paper, and approving the final version of
the article.

Correspondence to: Cristina Sanchez-Montes, Physician,
Gastroenterology Unit, Hospital Universitari i Politécnic La Fe,
Bulevar Sur s/n, 46026 Valencia, Spain. sanchez_cri@gva.es
Telephone: +34-961-245859 Fax: +34-961-246257

Received: October 25,2013 Revised: January 15, 2014
Accepted: May 29, 2014

Published online: October 14, 2014

Abstract

AIM: To investigate the influence of thiopurines and
biological drugs on the presence of small intestinal bac-
terial overgrowth (SIBO) in patients with inactive Crohn’
s disease (CD).

METHODS: This was a prospective study in patients
with CD in remission and without corticosteroid treat-
ment, included consecutively from 2004 to 2010. SIBO
was investigated using the hydrogen glucose breath
test.

RESULTS: One hundred and seven patients with CD in
remission were included. Almost 58% of patients used
maintenance immunosuppressant therapy and 19.6%
used biological therapy. The prevalence of SIBO was
16.8%. No association was observed between SIBO
and the use of thiopurine Immunosuppressant (12/62
patients), administration of biological drugs (2/21 pa-
tients), or with double treatment with an anti-tumor
necrosis factor drugs plus thiopurine (1/13 patients).
Half of the patients had symptoms that were sugges-
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tive of SIBO, though meteorism was the only symptom
that was significantly associated with the presence of
SIBO on univariate analysis (P < 0.05). Multivariate
analysis revealed that the presence of meteorism and
a fistulizing pattern were associated with the presence
of SIBO (P < 0.05).

CONCLUSION: Immunosuppressants and/or biologi-
cal drugs do not induce SIBO in inactive CD. Fistulizing
disease pattern and meteorism are associated with
SIBO.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: Thiopurine Immunosuppressants and biologi-
cal drugs used in Crohn’s disease are not free from side
effects, such as acquiring infections. Our study dem-
onstrated no association between drug treatment and
bacterial overgrowth. These results may be explained
as the treatment promoting better disease control.
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INTRODUCTION

Small intestinal bacterial overgrowth (SIBO) is an im-
balance in intestinal microflora, which can show a wide
clinical spectrum ranging from mild and unspecific in-
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testinal symptoms, to a severe malabsorption syndrome.
A jejunal aspirate culture is considered the gold standard
diagnostic test for SIBO; however, the hydrogen glucose
breath test (HGBT) and lactulose breath test are cur-
rently used in clinical practice. Among them, HGBT
seems to have a higher diagnostic accuracy in studies
comparing breath tests s culture .,

Crohn’s disease (CD) involves intestinal changes that
in some situations may lead to stasis of intestinal con-
tents and, consequently, SIBO. Included among these
changes are intestinal stenosis and dilation, changes in
motility, fistulas, or changes caused by surgical treatment
of the disease. Several studies have evaluated the overall
presence of SIBO to be between 18% and 30%*” in pa-
tients with CD.

In the last decade, there have been significant changes
in the therapeutic approach to inflammatory bowel dis-
ease (IBD), which have been spurred on by the growing
use of immunosuppressant agents (specially azathioprine)
and the use of biological drugs, such as anti-tumor necro-
sis factor agents (anti-TNF: infliximab or adalimumab).
Incorporation of these drugs in the therapeutic arsenal
has improved the results of medical treatment in IBD,
especially in CD. Nevertheless, they are not exempt from
side effects. Included among these is the increased risk

8-10) .. .
101, However, it is not known if

of contracting infections
these patients have an increased prevalence of SIBO.

The primary objective of our study was to determine
the influence of thiopurine immunosuppressant and bio-
logical treatment with anti-TNF drugs on the presence
of SIBO in patients with CD. The secondary objectives
were: (1) to study other factors that may be associated
with the presence of SIBO; (2) to evaluate the associa-
tion between the presence of SIBO and the presence of
symptoms compatible with SIBO in patients with CD;
and (3) to investigate the prevalence of SIBO in our area
in patients with inactive CD.

MATERIALS AND METHODS
Study design and subjects

This was a prospective study of patients that were treated
for CD in clinical remission in our hospital outpatient ap-
pointments and included consecutively from January 2004
to December 2010. Inclusion criteria were: remission
[defined as the absence of clinical signs of biological ac-
tivity -C-reactive protein, erythrocyte sedimentation rate,
fibrinogen, leukocytes, platelets-, with a Crohn’s Disease
Activity Index (CDAI) less than 150 points], patients wete
not on corticosteroid treatment and were over 18 years of

age. Exclusion criteria: pregnancy and refusal to partici-
pate in the study.

Hydrogen glucose breath test

With the patient fasting for at least 10 h after a catbo-
hydrate-free dinner and without smoking since at least
the night before, the amount of hydrogen in exhaled air
was determined (Quintron model 121; Milwaukee, WI,
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United States) at baseline and every 30 min for 3 h after
ingesting 50 g of glucose in 250 mL of water. The test
was considered positive if there was an increase above
baseline in hydrogen in the exhaled air greater than 12
ppm on two consecutive measurements. Patients should
not have taken antibiotic drugs within the previous
month!"™".

Study variables

The epidemiological variables collected were gender, age,
and body mass index. The disease-associated variables
studied were the time of disease progression, the disease
location and pattern (Montreal classification) el pharma-
cological treatment (thiopurine immunosuppressant and
anti-TNF biologic drugs: infliximab or adalimumab), and
surgical treatment (leocecal valve resection).

The presence or absence of the symptoms compat-
ible with SIBO (bowel frequency, abdominal pain, ab-
dominal distension, meteorism and borborygmus) was
evaluated using a structured clinical questionnaire during
the clinical interview. This information was absent from
five patients.

Variables are reported as absolute frequencies, as pet-
centages for qualitative data, and as mean = SD for con-
tinuous variables. Univariate analyses were performed
using the lz—test for qualitative variables, or Fisher’s
exact test if the conditions for use of the previous test
were not met. A Mann-Whitney U-test for independent
samples was used, as appropriate, to assess differences
between quantitative variables. For all analyses, a value of
P < 0.05 was considered statistically significant. The vari-
ables introduced in the multivariate analysis were those
that showed statistically significant differences in the uni-
variate analysis and those that have clinical significance.
A logistic regression was used to assess the association
between the presence of SIBO and several independent
variables (see study variables).

Ethical statement

The ethical committee (CEIC) of our Hospital approved
the study. All patients gave their written consent to un-
dergo the breath test after receiving detailed information
on the purpose of the study.

RESULTS

Table 1 shows the baseline characteristics of the sample
studied. Eighteen of the 107 patients (16.8%) had SIBO.
Table 2 shows the association between different inde-
pendent variables and the presence of SIBO. No associ-
ation was seen between SIBO and the use of thiopurine
immunosuppressants, administration of anti-TNF treat-
ment, or with the double treatment, or PPI.

Fifty-one percent of patients reported symptoms com-
patible with SIBO, which were graded as moderate or
intense, though meteorism was the only symptom that was
significantly associated with the presence of SIBO on uni-
variate analysis (Figure 1).
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Table 1 Baseline characteristics of the patients 7 (%)

Time since disease diagnosis (yr) 85+73
Age (yr) 408121
Gender (% female) 56 (52.3)
BMI (kg/m’) 252449
Location
Tleum 39 (36.5)
Tleum and colon 53 (49.5)
Colon 15 (14)
Pattern
Inflammatory 29 (27.1)
Stenotic 58 (54.2)
Fistulizing 20 (18.7)
Tleocecal valve resection 63 (58.9)
Treatment
Immunosuppressant' 62 (57.9)
Biological treatment’ 21 (19.6)
Double (immunosuppressant + biological) 13 (12.1)
Proton pump inhibitors 19 (17.8)
Bacterial overgrowth 18 (16.8)
Presence of symptoms (1 = 102) 55 (51.4)
Bowel frequency (24 h) 28+2

'Fifty-six azathioprine, six mercaptopurine; “Seventeen infliximab, four
adalimumab. Quantitative variables are expressed as mean + SD.

Table 2 Study variables and the presence of bacterial over-

growth (univariate analysis) 7 (%)

Bacterial overgrowth P value

YES 18 (16.8) NO 89 (83.2)

Time since disease diagnosis 95+71 84+74 NS
(yr)
Age (yr) 47178 39.5+10.3 NS
BMI (kg/m’) 25+6.2 252+4.6 NS
Tleal location 17 (94.4) 75 (84.3) NS
Pattern
Inflammatory 2 (11.1) 27 (30.3) NS
Stenotic 10 (55.5) 48 (53.9) NS
Fistulizing 6 (33.3) 14 (15.7) NS
Tleocecal valve resection 12 (66.6) 51 (57.3) NS
Treatment
Immunosuppressant 12 (66.6) 50 (56.2) NS
Biological 2 (11.1) 19 (21.3) NS
Double (immunosuppressant 1(5.5) 12 (13.5) NS
+ biological)
Proton pump inhibitors 4(22.2) 15 (16.9) NS
Presence of symptoms 13 (72.2) 42 (47.2) NS
Abdominal pain 6(33.3) 36 (40.4) NS
Abdominal distension 9 (50) 43 (48.3) NS
Meteorism 12 (66.6) 37 (41.6) <0.05
Borborygmus 11 (61.1) 42 (47.2) NS
Bowel frequency (24 h) 31+1.8 28+21 NS

Quantitative variables are expressed as mean + SD. NS: Not significant.

On multivariate analysis, that presence of meteorism
(P < 0.05) and a fistulizing pattern (P < 0.05) were as-
sociated with the presence of SIBO. No association was
found with the remaining variables included in the study
(Table 3).

DISCUSSION

Thiopurine immunosuppressant and biological drugs
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Figure 1 Symptoms and bacterial overgrowth in Crohn’s disease.

Table 3 Independent variables associated with bacterial over-

growth

With bacterial overgrowth OR (95%CI) P value

Meteorism

No 6/53 (11) Reference

Yes 12/49 (24) 41(1.2-13.6) <0.05
Fistulizing pattern

No 12/87 (14) Reference

Yes 6/20 (30) 4.2(1.0-17.5) <0.05

(anti-TNF) used in CD are not free from side effects.
Included among these is an increased risk of acquiring
infections™"”. Nevertheless, no studies have evaluated
the risk of SIBO in these patients. Thus, our objective
was to investigate the prevalence of SIBO in our area in
patients with inactive CD, and to determine the influence
of thiopurine drugs and anti-TNF on CD, as well as to
determine if there is an association between use of im-
munosuppressant or biological drugs and the presence
of SIBO symptoms.

The prevalence of SIBO in our study was 16.8%, which
is slightly lower than other published studies (18%-30%)"".
One of these studies™ included 67 non-selected patients
with CD showing a SIBO prevalence of 18% in those
patients who had not been surgically treated and 30% in
patients who had undergone surgery for CD. An associa-
tion was found in this study between the presence of
SIBO and increased orocecal transit time. Mishkin ez a/”
demonstrated a SIBO prevalence of 28% (20 out of 71
patients), which was significantly associated with the pres-
ence of stenosis, but not with CDAI In a later studym,
SIBO was detected in 38 out of 150 patients studied
(25.3%), being most frequent in patients who had a
greater number of bowel movements, lower weight and
with ileum and colonic involvement, partial colectomy,
or a history of multiple bowel surgeries. In our study, we
found no association between SIBO and the number of
bowel movements or with BMI, though we did find a
higher percentage of SIBO in patients with CD with ile-
al involvement compared to patients with ileocecal valve
resection. In a previously mentioned study", an associa-
tion was found between the presence of abdominal pain
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and SIBO. Our patients had symptoms that could be re-
lated to SIBO, though meteorism was the only symptom
to reach statistical significance, both in the univariate and
the multivariate analysis. There are other situations that
may lead to similar symptoms in CD patients. Among
these are malabsorption of bile salts or situations related
to the disease itself, such as stenosis or conditions arising
from intestinal resection.

One possible limitation of the study is that endo-
scopic inactivity was not ruled-out; thus, in some cases
the symptoms may be caused by intestinal activity that is
not detected with the methods used (CDAI, acute-phase
reactants, absence of corticosteroid treatment). Another
methodological limitation could be the presence of pos-
sible false-negative cases where SIBO is limited to the dis-
tal ileum because the glucose is physiologically absorbed
within the jejunum.

Immunosuppressant and biological treatment causes
changes in immunity with a slightly increased risk of de-
veloping infections. These are primarily mild, except in
the case of combined treatment of two or three drugs,
where the risk of severe opportunistic infections is at
least four times greater when the combination includes
corticosteroids™ . Our study suggested that patients
with CD receiving double therapy do not have a greater
risk of developing SIBO. It is important to differentiate
between systemic infections in which risk is increased if
immunity is altered, and local infection, such as SIBO, in
which other factors certainly play a role. Our study does
not prove the existence of an association between drug
treatment and SIBO. These results may indicate that the
better disease control in these patients results from the
use of immunosuppressants or biological drugs.

Another interesting finding was that the fistulizing
pattern was associated with the presence of SIBO in the
multivariate analysis. This data differs from the study by
Mishkin ez a/”, in which a higher prevalence of SIBO
was found in patients with stenosis. In both cases, there
were anatomical changes that may justify these findings.

Furthermore, chronic acid suppression and the resul-
tant hypochlorhydria associated with PPI use have been
hypothesized to alter the intraluminal environment to
promote SIBO. This relationship between PPI remains
controversial and confusingm. No association was seen
between SIBO and the use of PPIs in out study.

In conclusion, treatment with immunosuppressants
and/or biological drugs was not associated with bacterial
overgrowth in patients with CD in remission. SIBO is more
frequent in those patients with a fistulizing disease pattern
and seems to be associated with the presence of meteorism.

COMMENTS

Background

Diarrhea is a symptom that is a common clinical manifestation in patients with
Crohn’s disease (CD). There are certain situations capable of inducing diarrhea
in these patients, which are not attributable to the inflammatory bowel activity
itself; for example, malabsorption of bile salts, colonic epithelial dysfunction
following severe pancolitis, adverse effects of drugs or small intestinal bacterial
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overgrowth (SIBO).

Research frontiers

Thiopurine immunosuppressant and biological drugs used in CD are not free
from side effects, such as acquiring infections.

Innovations and breakthroughs

Investigation of SIBO in an observational and prospective study in patients with
CD in remission, included consecutively from 2004 to 2010. Assessment of the
relationship with the immunosuppressant and biological treatment.
Applications

This study showed no association between drug treatment and bacterial over-
growth. These results may explained because the treatment promotes better
disease control.

Terminology

SIBO is an imbalance of intestinal microflora, which can show a wide clinical
spectrum, ranging from mild and unspecific intestinal symptoms to a severe
malabsorption syndrome. HGBT and lactulose breath test are currently used in
clinical practice for diagnosis of SIBO. CD is a complex chronic inflammatory
bowel disease with an unpredictable course, which in most cases, is accompa-
nied by periodic recurrence and inactivity.

Peer review

This manuscript evaluated prospectively the influence of thiopurines and bio-
logical agents on the development of SIBO in patients with inactive CD. Factors
promoting the development of SIBO included strictures, fistulae, and motility
disturbances, which are all present in patients with CD. There are few studies
published in the literature on this topic; therefore, | reviewed the present manu-
script with much interest.
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