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Clostridium difficile infection in hospitalized
patients with inflammatory bowel disease

Prevalence, risk factors, and prognosis
Nitsan Maharshak, MD?", Idan Barzilay, MD?, Hasya Zinger, MD?, Keren Hod, PhD®®, Iris Dotan, MD?

Abstract N\
To evaluate the frequency, possible risk factors, and outcome of Clostridium difficile infection (CDI) in inflammatory bowel disease |
(IBD) patients.

There has been an upsurge of CDI in patients with IBD who has been associated with increased morbidity and mortality. Various
risk factors have been found to predispose IBD patients to CDI.

A retrospective case—control study on IBD patients admitted with exacerbation and tested for CDI at the Tel Aviv Medical Center in
2008 to 2013. Epidemiologic, laboratory, and prognostic data were retrieved from electronic files and compared between patients
who tested positive (CDI+) or negative (CDI-) for CDI.

CDI was identified in 28 of 311 (7.31%) IBD patients hospitalized with diarrhea. IBD-specific risk factors (univariate analysis) for CDI
included: use of systemic steroids therapy (odds ratio [OR]=3.6, 95% confidence interval [CI] 1.2-10.6) and combinations of
>2 immunomodulator medications (OR=2.6, 95% Cl 1.1-6.3). Additional risk factors for CDI that are common in the general
population were hospitalization in the preceding 2 months (OR=6.0, 95% CI 2.6-14.1), use of antacids (OR=3.8, 95% CI 1.7-8.4),
and high Charlson comorbidity score (OR=2.5, 95% CI 1.1-5.7). A multivariate analysis confirmed that only hospitalization within the
preceding 2 months and use of antacids were significant risk factors for CDI. The prognosis of CDI+ patients was similar to that of
CDI— patients.

Hospitalized IBD patients with exacerbation treated with antacids or recently hospitalized are at increased risk for CDI and should
be tested and empirically treated until confirmation or exclusion of the infection.

Abbreviations: CCl| = Charlson comorbidity index, CD = Crohn disease, CDI = Clostridium difficile infection, Cl = confidence
interval, IBD = inflammatory bowel disease, IQR = interquartile range, OR = odds ratio, PPIs = proton pump inhibitors, TLVMC = Tel

Aviv Medical Center, UC = ulcerative colitis.
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1. Introduction

Clostridium difficile infection (CDI) is the most common cause of
nosocomial infections in developed countries'!! and has emerged
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as a major cause of morbidity and mortality in hospitalized
patients.!?! Its clinical manifestations range from asymptomatic
carriage to severe forms of fulminant colitis and death.** There
has been a dramatic worldwide increase in the incidence and
severity of CDI over the past 2 decades,!"! despite the prevention
programs implemented in many countries.*~"

The doubling of the CDI rate between 1996 and 2003"! was
partially attributed to the emergence of the hypervirulent strain,
NAP1/B1/027, which is associated with increased disease severity
and transmissibility.l*=8!

Inflammatory bowel disease (IBD) patients, including both
Crohn disease (CD) and ulcerative colitis (UC), are also
predisposed to CDI, probably due to dysbiosis and immunomo-
dulators usage.”% It has been suggested that up to 20%**! of
IBD flares were associated with testing positive for C difficile.[!
Retrospective studies demonstrated doubling of the CDI
incidence among patients with CD, and a 3-fold increase among
those with UC."**! They have also shown that the CDI incidence
among IBD patients is estimated as being 3-fold higher than that
in the general population.?>*!

Major risk factors for CDI in the general population are well
known and they include exposure to antibiotics,!**! usage of
proton pump inhibitors (PPIs),!*2%2”! previous and prolonged
hospitalizations,?”*8!  chemotherapy, immunocompromised
states, advanced age,”””' multiple comorbidities, hypoalbumine-
mia, renal insufficiency, use of nasogastric tubes, and gastroin-
testinal surgeries.[***%3! However, it is less clear to what extent
the risk attributed to these factors is altered in IBD patients. It has
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been suggested that risk factors for CDI in IBD patients may be
less often related to prior hospitalizations®>*%! and more
frequently related to immunomodulators usage; however, this
issue remain controversial.**! Additional risk factors include
disease type (i.e., higher prevalence in UC), extent, and
location.34-38

Diagnosing and treating CDI in the IBD population is
challenging due to the similar clinical and endoscopic presenta-
tions of IBD flare and CDLP® Current evidence indicates that
CDI in IBD patients is associated with worse outcomes, as
reflected by the need for colectomy,®**%! escalation of treatment,
recurrent hospitalizations,!'” a prominent increase in recurrent
infection rates,*'*3! and a higher mortality rate,>>** all of
which warrant further evaluation of the prevalence, potential risk
factors, and impact of CDI on IBD patients’ outcome.

The aim of this retrospective case—control study was to
investigate whether treatment by immunomodulators poses a risk
factor for CDI in IBD patients hospitalized with diarrhea. In
addition, we evaluated the rate of CDI, additional risk factors for
CDI, and outcomes of CDI in this population. We hypothesized
that immunomodulators treatment would be one of the risk
factors for CDI in IBD.

2. Methods

2.1. Study population and design

IBD patients, ICD-9 codes 555 and 556, hospitalized at the Tel
Aviv Sourasky Medical Center (TLVMC) in Israel, who were
>18 years old were eligible for study participation. Those who
presented with diarrhea and were tested for the presence of C
difficile were recruited retrospectively into this case—control study
between July 21, 2008 and August 26, 2013.

Medical records and laboratory tests were thoroughly
reviewed to verify IBD diagnosis and to retrieve the patients’
medical history. All patients who tested positive for fecal C
difficile toxin during their hospital stay were allocated into the
CDI+ group (cases). Those who tested negative for fecal C difficile
toxin (CDI-) served as controls. The exclusion criteria were
hospitalized IBD patients who had not been tested for CDI, IBD
patients hospitalized for etiologies other than IBD exacerbation,
and IBD patients who had undergone colectomy prior to
hospitalization (ileostomy or pouch). The Institutional Review
Board of the TLVMC approved this study (No. 0622-13-TLV).

Information on demographics, diagnosis, clinical data, medical
treatments, laboratory test results, and prognostic data were
obtained for all patients from their digital medical files. The
Charlson comorbidity index (CCI) was used for the evaluation of
comorbidity severity and prediction of mortality risk during the
12 months following the index hospitalization.

2.2. CDI diagnosis

CDI was diagnosed by testing nonformed stool samples in a 2-
step algorithm. The initial assay was a combined glutamate
dehydrogenase antigen and toxin A/B immunochromatographic
rapid test (C. DIFF QUIK CHEK COMPLETE, Techlab,
Orlando, FL). Clostridium difficile toxin PCR (Xpert C. difficile,
Cepheid, Sunnyvale, CA) was performed only if the results of
those 2 tests were inconsistent.

2.3. Statistical analysis

Continuous variables were summarized using the mean+
standard deviation for normally distributed variables, or the
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median and interquartile range (IQR) for non-normally distrib-
uted variables. Categorical variables were summarized using
frequency distributions. The one-sample Kolmogorov-Smirnov
test was used to assess normal distribution of continuous
variables.

The study sample size was calculated to answer the primary
endpoint of immunomodulator treatment as a risk factor of CDI
in IBD. Assuming that 74% to 90% of cases!'"**! and 56% of
controls®®3! were treated with immunomodulator, at least 26 to
110 patients were needed in each study group to reach a power of
80% and a significance cutoff of 5%.

Comparisons between the groups regarding demographic
information, clinical data, disease characteristics, laboratory test
results, risk factors, and prognosis variables were performed
using the Chi-squared test for categorical variables, the Mann—
Whitney test for non-normally distributed continuous variables,
or the T-test for normally distributed continuous variables.

To study the relationship between potential risk factors and
CDI in IBD patients, we used univariate and multivariate logistic
regression models and calculated the odds ratio (OR) (95%
confidence interval [CI]) for CDI in IBD. Since only 28 patients
were diagnosed as having CDI, the multivariable model was
limited to no more than 4 variables. Therefore, we chose the most
significant risk factors for the final model (i.e., hospitalization in
the preceding 2 months, use of systemic steroids 1 week prior to
hospitalization, use of >2 immunomodulator drugs, and use of
antacids). Each variable that was entered to the model was
treated as a dichotomous covariate and all were included into the
model using the enter method.

The level of significance used for all analyses was 2-tailed and
setat P <.0S. The SPSS statistical package (Version 23, IBM Inc.,
Chicago, IL) was used for all statistical analyses.

3. Results

3.1. Study population

A total of 383 hospitalizations of 311 IBD patients met study
inclusion criteria out of 498 hospitalizations. Clostridium difficile
was identified in 28 (7.31%, CDI+) patients, of whom 11 had UC
(39.3%) and 17 had CD (60.7%). Clostridium difficile toxin
tested negative in 140 (39.4%) UC patients, 208 (58.6%) CD
patients, and 7 (2.0%) unclassified IBD patients (Fig. 1). Baseline

| Hospitalized IBD patients (n = 498) |

Non-IBD patients (n = 61) |

—
—

No diarrhea (n = 54) |

IBD patients with exacerbation

(n=383)

C. difficile positive C. difficile negative

(n=28) (n=355)

Figure 1. Flow chart of case definitions in all hospitalized patients for
inflammatory bowel disease flares from 2008 to 2013. IBD=inflammatory
bowel disease.
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Baseline demographic, disease, and clinical characteristics of the study population.

CDI+ (n=28) CDI- (n=355) P

Age, y, median (IQR) 38.5, 30.0-63.7 38.0, 28.0-61.0 .620
Female, n 53.5% (190) 46.4% (13) .556
Current smoker, n 28.6% (8) 19.4% (69) A73
Ethnicity, n

Jew—-Ashkenazy (mix/pure) 58.3% (14) 40.9% (110) 225

Jew—non-Ashkenazy 41.7% (10) 57.2% (154)

Non-Jew 1.9% (5) 0.0% (0)
IBD subtypes, n

CD 60.7% (17) 58.6% (208) 751

uc 39.3% (11) 39.4% (140) >.999

Unclassified 0.0% (0) 2.0% (7) 677
Extent of disease, CD™*", n

Small intestine 11.8% (2) 27.8% (55) .268

Colon 29.4% (5) 30.8% (61) .806

lleacolonic 58.8% (10) 41.1% (82) 279
Extent of disease, UC™, n

Proctitis 0.0% (0) 6.6% (8) 79

Proctosigmoiditis 0.0% (0) 11.5% (14) 334

Left sided 9.1% (1) 24.6% (30) .285

Pancolitis 90.9% (10) 57.4% (70) .049
Duration of disease, y, median (IQR) 5.5 (1.0-9.795) 7.0 (2.0-15.0) 227
Medication use, n

IBD medications on admission 78.6% (22) 70.7% (251) 515

5-Aminosalicylic acid* 50.0% (14) 45.9% (163) .553

Local steroids® 0.0% (0) 4.8% (17) .625

Systemic steroids 50.0% (14) 23.9% (85) .006

Immunomodulators!! >2 28.6% (8) 13.2% (47) 044

Biologic therapy" 17.9% (5) 17.2% (61) >.999

Antacids” 53.6% (15) 21.1% (75) .001

Chemotherapy treatment 71% (2) 3.4% (12) 273

Antibiotics in prior 2 mo™ 60.7% (17) 46.8% (166) 173

Systemic steroids 1 wk preadmission 17.9% (5) 5.6% (20) .027
Department of hospitalization, n

Internal medicine 82.1% (23) 85.9% (305) .809

Surgery 17.9% (5) 13.8% (49) .758

Intensive care unit 0.0% (0) 0.3% (1) >.999
Hospitalization in preceding 2 mo 71.4% (20) 29.3% (104) .000
History of abdominal surgeries, n

Ever 14.3% (4) 23.9% (85) 173

During the previous year 10.7% (3) 9.0% (32) .809

Charlson comorbidity index > 2 35.7% (10) 18.0% (64) .042
Timing of CDI testing, n

C difficile test >48 h from admission 28.6% (8) 34.3% (122) .679

C difficile test >72 h from admission 14.3% (4) 16.3% (58) >.999

CD = Crohn disease, CDI = Clostridium difficile infection, CDI— = Clostridium difficile infection negative, CDI+= Clostridium difficile infection positive, IBD = inflammatory bowel disease, IQR = interquartile range,

UC=ulcerative colitis.

) Percentages are out of the total number of patients for each IBD subtype.
Values for 10 CD controls and 18 UC controls are missing.
*5-Aminosalicylic acid included sulfasalazine and mesalamine.

% LLocal steroids included rectal use, budesonide.

I immunomodulators included azathioprine, 6MP, and methotrexate.

Y Biologic therapy included anti-TNF-c: only.

# Antacid drugs included H, blocker and proton pump inhibitor.

" Antibiotic uses include exposure to any antibiotic.

demographic information, disease characteristics, and clinical
data of both CDI groups are provided in Table 1. Compared to
the controls, the CDI+ patients were hospitalized more recently
during the 2 months before the index admission, used more
antacids, systemic steroids, and combinations of multiple
immunomodulator treatments, and suffered from more severe
comorbidities (as assessed by a CCl score of >2). In addition, UC
patients with CDI suffered from more extensive disease. The
clinical and laboratory data were not significantly different

between the 2 groups (Supplementary Table 1, http:/links.lww.
com/MD/C95).

3.2. Risk factors for CDI

Evaluation of risk factors considered to be unique for IBD
patients revealed that systemic steroid treatment (currently or
during the previous week), combinations of more than 1
immunomodulator treatment and extensive disease among UC
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Odds ratio (OR) for Clostridium difficile infection according to significant disease characteristics and risk factors among hospitalized
patients with inflammatory bowel disease (univariate and multivariate analyses).

OR (95% CI)°

Univariate analysis

Multivariate analysis

Risk factors unique for IBD
Pancolitis (UC)
Systemic steroids—current use
Systemic steroids—previous week
Immunomodulators > 2

Risk factors for the general population
Hospitalization in preceding 2 months
Charlson comorbidity index > 2
Antacids’

7.8 (
3.2 (
36 (
26 (

6.0 (2.6-14.1), P<.001
2.5 (1.1-5.7), P=.027
3.8 (1.7-8.4), P=.001

0.97-62.6), P=.054 Not included in the model
1.4-6.9), P=.004 Not included in the model
1.2-10.6), P=.018 1.7 (0.5-5.5), P=.334
1.1-6.3), P=.031 1.7 (0.6-4.5), P=.209

4.4 (1.8-10.8), P=.001
Not included in the model
2.8 (1.2-6.4), P=.012

Cl = confidence interval, IBD =inflammatory bowel disease, UC = ulcerative colitis.

" ORs were calculated with the use of univariate or multivariate logistic regression analysis. The multivariable analysis included 4 variables: hospitalization during the preceding 2 months, use of systemic steroids 1

week prior to admission, use of multiple immunomodulators, and use of antacids.
¥ Antacid drugs included an H, blocker and proton pump inhibitor.

patients were associated with an increased risk for CDI among the
UC patients (Table 1). Three additional risk factors that were
reported in the general population (i.e., hospitalization in the
preceding 2 months, severe comorbidities, and use of antacids)
were also found to be associated with CDI in the IBD patients
(Table 2). Subsequently, we built a multivariate model and
calculated the adjusted OR (95% CI) for the most significant risk
factors (as described in the univariate analysis in Table 2). That
analysis confirmed that only recent hospitalizations in the
preceding 2 months and the use of antacids were significant risk
factors, whereas all of the risk factors for CDI in IBD were not.

3.3. Prognosis

CDI did not affect the prognosis of the IBD patients
(Supplementary Table 2, http:/links.lww.com/MD/C95). The
length of hospitalization and the colectomy rate up to 1-year
post-hospitalization were similar for both groups. Two CDI+
patients (7.1%) died during the hospitalization period compared
with 5 CDI— patients (1.4%) (P=.09). The CDI risk factors for
the 2 patients who died were advanced age (79 and 86 years),
severe comorbidities (CCI=4), use of PPIs, and recent hospital-
izations. In terms of IBD-related risk factors, both had pancolitis:
one patient was in remission and the other experienced severe UC
exacerbation and received systemic steroid therapy. None of the
CDI+ patients died during the 2 months post-hospitalization in
contrast to 7 CDI— patients (2%) (P=.45).

Previous studies have demonstrated that CDI in IBD is
associated with a poor prognosis.'"*! However, most of those
studies also included patients who were infected with C difficile
during their hospitalization. In order to examine whether the
inclusion of IBD patients who had been admitted for non-IBD
indications and were then infected during hospitalization would
alter our results, we reassessed all the patients who were diagnosed
with CDI during their hospitalization (36/437 patients). The
mortality rate of the CDI+ IBD patients was significantly higher
than that of the CDI- patients (13.9% vs. 2%, respectively,
P=.002), while the duration of hospitalization remained similar
(8.3+8.7 vs. 7.92+12.4 days, respectively, P=.86).

4. Discussion

This case—control study was designed to evaluate the rate, the
potential risk factors (especially the use of immunomodulator

drugs which was the primary endpoint), and the outcome of CDI
in IBD patients who were hospitalized due to disease exacerba-
tion. The main finding was that, in contrast to current thinking,
CDI in IBD patients was not associated with worse prognosis
when compared with CDI- patients. In addition, some risk
factors for CDI in IBD patients were similar to those reported for
the general population (e.g., previous hospitalizations or the use
of antacids), whereas other risk factors unique to IBD (e.g.,
prehospitalization treatment with multiple immunomodulator
drugs, use of systemic steroids and colon involvement) were not
identified as independent risk factors for CDI. Thus, our primary
endpoint of immunomodulator treatment as a risk factor of CDI
in IBD was not met.

CDI is now the leading healthcare-associated infection in the
United States and a major cause of morbidity and mortality.!*!
Diagnosing CDI in IBD patients is of particular importance due to
the difference in therapeutic approaches for these condi-
tions.'*®*”! According to the latest European Crohn and Colitis
Organization guidelines if C difficile is detected in IBD patients,
oral vancomycin should be administered, fecal microbial
transplant considered, and immunosuppressive therapy should
be stopped if possible, although this may not always be
warranted.[*®! Infection with C difficile may intensify the severity
of IBD or even trigger IBD flare,!"*! underscoring the importance
of antibiotic therapy.[**! By contrast, intensifying IBD treatment
may worsen the outcome of IBD patients with concomitant
CDL*!

The rate of CDI among our IBD patients was 7.31%, which is
consistent with the reported rates in the literature.**5
Interestingly, there was no clear trend of an increase in the rate
of CDI in IBD patients during the study period, in contrast with
the steep increase in the incidence of CDI documented in North
America and Europe between 2000 to 2010."! It is, however,
consistent with the stable CDI rate in Israel.°! As previously
reported, IBD patients with C difficile tend to be younger (median
38.5 years of age, IQR 30.0-63.7 years) than patients with C
difficile in the general population (>65 years).** This may be
attributed to the different profile of risk factors for CDI in IBD
patients, such as exposure to immunomodulators, antibiotics,
and steroids at an earlier age.

In the current study, the use of a single immunomodulator drug
in the IBD patients was not associated with CDI; however,
combinations of multiple immunomodulators were associated
with an increased risk for CDI in the univariate analysis, but not
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in the multivariate analysis. Issa et al*®! identified immunomod-

ulator maintenance therapy to be associated with a 2-fold risk of
CDI in IBD patients (OR 2.56, 95% CI 1.28-5.12), although the
use of anti-TNF-a agents did not correlate with increased risk.
These results were confirmed by a study from Belgium.!!!
Systemic steroid treatment was also associated with an increased
risk for CDI in IBD patients in the univariate analysis, although
this association was not confirmed in the multivariate analysis.
This probably results from the nature of the study population, in
which all the patients suffered from diarrhea and most of them
had been previously hospitalized and/or received an outpatient
empiric therapeutic intervention, probably as an intention to treat
what seemed to be a worsening of the underlying disease.!''! Our
results are consistent with recent studies that did not find any
significant association between CDI and immunomodulators
(thiopurines) or steroids in IBD patients.[*3-52-53]

In contrast to our findings, Schneeweiss et al'®”! found that the
initiation of corticosteroids tripled the risk of CDI among IBD
patients (relative risk 3.4, 95% CI 1.9-6.1), while no such
association was found with immunomodulators or biologics
(infliximab and adalimumab). These findings suggest that specific
regimens of immunomodulators might carry different levels of
risk for CDI in IBD patients.

“Classic” risk factors!!3-222630:31.3435.491 £ CDI in the
general population, such as advanced age, chemotherapy, and
prior gastrointestinal surgeries, were not associated with a higher
risk of CDI in our study population. Prior exposure to antibiotics
was also not a risk factor for CDI, probably due to the high
exposure rate in both the CDI+ (60.7%) and CDI— patients
(46.8%). These rates are similar to those reported in other
studies, in which 40% to 60% of IBD patients had prior
antibiotic exposure.['1331 However, 2 additional “classic” risk
factors for CDI (i.e., the use of antacid medications and
hospitalizations during the 2 months prior to the index
hospitalization) were independent risk factors for CDI. The
use of antacids is a well-documented risk factor for CDLP”! as
well as for recurrent infection!'®! in the general population and
among IBD patients in particular,®* probably due to their
impact on the enteric microbiota, resulting in dysbiosis that
increases the risk for C difficile colonization.®®! The high
percentage of antacid use can be at least partially attributed to the
common practice of combining them with steroid therapy as
“gastric protectors” and to the upper gastrointestinal involve-
ment in CD patients. Recent hospitalizations prior to the index
admission quadrupled the risk for CDI in IBD (adjusted OR =4.4
[95% CI 1.8-10.8]) and were much more common among CDI+
patients compared with CDI— patients (71.4% vs. 29.3%,
respectively, P<.001). Berg et al®?! reported that only 39% of
their IBD patients were hospitalized prior to their being
diagnosed as having CDI. This difference can be explained by
our study design that included only IBD patients who were
hospitalized for diarrhea and who had acquired CDI before
admission, as opposed to the inclusion in other studies of patients
who were hospitalized due to various diagnoses, sometimes not
related to IBD, and who developed diarrhea during hospitaliza-
tion. Our findings are consistent with those of previous studies
that have been conducted on other immunosuppressed popula-
tions, such as solid-organ transplanted patients, in which recent
hospitalizations were similarly associated with an increased risk
for CDI®'83¢ and for recurrent CDI.!'®-%¢)

The clinical outcomes of IBD patients with or without CDI
were not significantly different, although the CDI+ patients had a
higher colectomy rate up to 1 year post-admission (14.3% vs.
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7.9% for the CDI— patients, P=.74) and a higher mortality rate
during hospitalization (7.1% vs. 1.4%, respectively, P=.09). It
may be argued that mortality did not reach a level of significance
due to the small number of CDI+ patients. However, this may
also support the opposite contention: due to the small sample
size, each death, even if unrelated to IBD, had a large impact on
the mortality rate. Both of the CDI+ patients who died had
multiple risk factors for CDI that are mostly unrelated to IBD,
including advanced age, comorbidities (CCI=4), prior hospital-
izations and exposure to antibiotics, supporting the possibility
that their death was more related to those factors and less to their
IBD background, at least in 1 of the patients whose UC was not
active. Indeed, the rate of mortality in the 2 months post-
hospitalization was nil in the CDI+ group and 2% (n=7) in the
CDI- group. These results are consistent with a recent large-scale
work that found that IBD patients with CDI have similar
outcomes to those with IBD alone.’”! By contrast, most previous
studies demonstrated an association between CDI and a poor
prognosis,"*! with higher mortality rates among IBD patients
with CDI compared with those who were not infected (5.7-18%
vs. 1.4-2.1%, respectively).[8!

The discrepancy between our results and those of others may
be explained by the early detection and the early initiation of
treatment for CDI at our institution due to a common practice of
test-and-treat for CDI in patients who are hospitalized with an
exacerbation of IBD. In addition, the studies by other
investigators were carried out solely on IBD patients, including
those hospitalized for etiologies unrelated to IBD, such as cancer,
pneumonia, or other major diseases that can bias the results in
terms of poor prognosis and increased death rate. Some of their
patients developed diarrhea during hospitalization and were
diagnosed with CDI at a later stage of their hospital
stay.[192449:59.601 T deed, when all hospitalized IBD patients
who were tested for CDI were included in our analysis, the death
rate was significantly increased among the CDI+ patients as
compared with CDI— patients (13.9% vs. 2%, P=.002).

Our study has several strengths. One is a reduced information
bias due to the good documentation of patients’ data in the
digitalized files at the TLVMC specific for IBD patients who are
routinely examined by gastroenterologists from the IBD Center
upon hospitalization. In addition, we believe that most CDI+
patients were identified due to the protocol followed at our
institution according to which every IBD patient hospitalized as a
result of an exacerbation of disease is tested for CDI. Importantly,
the study design enabled us to focus upon risk factors and
prognosis specific to IBD.

We acknowledge certain limitations of this study. As in other
retrospective studies, insufficient or inaccurate documentation of
the patients’ data, ascertaining that all CDI patients were
identified, and possible continuation of treatment in other
facilities may have affected the results and caused information
bias. Moreover, we did not document the timing of anti-CDI
therapy initiation and the type of antibiotics (metronidazole/
vancomycin) that were prescribed, both of which are factors that
could affect prognosis and risk factors. However, the usual
practice at our institution with regard to IBD patients
hospitalized with diarrhea is to commence antibiotic therapy
(that includes metronidazole) after obtaining stool for cultures
and CDI testing. In addition, the relatively small number of CDI+
patients did not have a sufficient statistical power to enable
comparisons between IBD subtypes and may cause a potential
selection bias. Due to that limited external validity, the potential
CDI risk factors for IBD patients should be interpreted with
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caution. Finally, there may be additional factors that we did not
adjust for that could potentially bias the results, such as specific
concomitant diseases or disorders, nasogastric feeding,>*!
recurrent CDLP*%¢! travels prior to the infection, and specific
regimens of immunomodulators that might have different levels
of risk for CDI in IBD patients.[>*!

In summary, the rate of CDI in IBD patients hospitalized due to
an exacerbation of their IBD was 7.31%, which is higher than the
CDlI rates in the general population. Although the risk factors for
IBD were similar to those reported for the general population, no
IBD-specific risk factors were identified. Encountering these risk
factors in IBD patients hospitalized due to diarrhea should alert
the clinician to test-and-treat for CDI. Unlike most other studies,
we did not find CDI to affect IBD patients’ prognosis. This may be
partially attributed to our institution’s test-and-treat for CDI, and
perhaps support the adoption of this policy at other medical
facilities. Whether specific IBD subgroups or clinical factors pose
a higher risk or imply a worse prognosis when there is a
coexisting CDI awaits prospective multicenter studies. Such
large-scale studies might help us understand the relation between
CDI and IBD and the effect of CDI on these patients’ prognosis,
with implications for targeted therapeutic interventions.
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