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Summary

Background and aims: The incidence of CDI among IBD patients is increasing, and has been demonstrated to be associated 
with increased hospitalization period, costs, morbidity and mortality, the recent guidelines advocate testing all IBD patients 
who are experiencing disease fl are for CDI, this is a cross- sectional study to estimate the incidence and to assess possible risk 
factors for CDI among IBD patients who are in disease fl are up.

Methods: Eighty- seven patients with IBD were studied, who attended the Gastroenterology and Hepatology Teaching Hospital 
in the Medical City (Baghdad), during the period from January 2019 to April 2020, all with disease fl are up.

Patients’ demographic and clinical data including factors expected to be a risk factors or have an association with CDI such 
as age, sex, comorbid conditions, recent hospitalization(within 1 month), drugs including PPI, recent antibiotic exposure(within 
1 month) and IBD drugs(Aminosalicylate, steroids, immunomodulators and biological therapy), in addition to the duration, 
severity and endoscopic extend of IBD, all have been recorded.

Diagnosis of CDI was done by the detection of clostridium diffi  cile toxin A and B in a fecal specimen using an enzyme 
immunoassay (ELISA).

Results: A total of 87 IBD patients were enrolled in this study (62 cases of UC and 25 cases with a diagnosis of CD), female 
comprised 66% of cases with female to male ratio of 2:1, with a mean age of 33 years, The most frequent IBD disease duration 
was (2–5) years in 37 patients (42.5%) of cases, followed by > 5 years in 31 (35.6%), The highest proportion of study patients 
(67.8%) were treated with amino- salicylates (mesalamine and sulfasalazine), while azathioprine, steroids (prednisolone and 
budesonide), and biological therapy (infl iximab and adalimumab), were prescribed for 44 (50.5%), 35 (40.2%), and 19 (21.8%) 
of cases, respectively. Recent PPI use was recorded in 7 cases (8%) while recent antibiotics exposure was recorded in 9 patients 
(10.3%). Recent hospitalization was recorded in 5 cases. The most common clinical presentations were bloody diarrhea and 
abdominal pain, that recorded in 51 (58.6%) and 45 (51.7%) of cases, respectively, followed by watery diarrhea in 34 (39%) and 
BPR in 9 (10.3%).According to the endoscopy, the most frequent underlying pathology was pancolitis in 34 patients (39%), 
followed by proctosigmoiditis in 24 (27.5%) and ileitis that seen in 20 patients (22.9%), while each of left sided colitis and 
proctitis were recorded in 11 (12.6%) and 8 (9.1%) of study patients respectively.

The incidence of CDI among the 87 enrolled IBD patients was 20%, In the study, there was no statistically signifi cant association 
between the developing of CDI and each of age (P= 0.601), gender (P= 0.998), use of PPI(P= 0.131), recent antibiotic expo-
sure(P= 0.904), recent hospitalization(P= 0.968), type of IBD (P= 0.493), duration (P= 0.272), severity (P= 0.081), and endoscopic 
extend of the colitis (P= 0.713), on the other hand CDI is signifi cantly associated (P= 0.002) with administration of multiple IBD 
drugs, as more than half of patients (53.3%) who treated with multiple drugs including immunosuppressive developed CDI.

Conclusion: The current study showed that IBD patients on multiple immunosuppressive drugs have a higher risk for CDI 
development, yet no other risk factors have been identifi ed in the current study(age, gender, antibiotic exposure, PPI use and 
recent hospitalization, in addition to disease duration, severity and endoscopic extend), Further larger study is needed to 
confi rm these fi ndings, to look for other possible risk factors and to evaluate treatment outcome.
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Резюме

Предыстория и цели: Заболеваемость ИКД среди пациентов с ВЗК растёт, и, как было показано, это связано с увели-
чением продолжительности госпитализации, расходов, заболеваемости и смертности. В последних рекомендациях 
рекомендуется проводить тестирование на ИКД всех пациентов с ВЗК с обострением заболевания. Данное поперечное 
исследование направлено на оценку заболеваемости и выявление возможных факторов риска ИКД среди пациентов 
с ВЗК с обострением заболевания.

Методы: В исследовании приняли участие 87 пациентов с ВЗК, которые посещали Учебную больницу гастроэнтеро-
логии и гепатологии в Медицинском городе (Багдад) в период с января 2019 года по апрель 2020 года. У всех паци-
ентов наблюдалось обострение заболевания. Регистрировались демографические и клинические данные пациентов, 
включая факторы, предположительно являющиеся факторами риска или имеющие связь с ИКД, такие как возраст, пол, 
сопутствующие заболевания, недавняя госпитализация (в течение 1 месяца), принимаемые препараты, включая ИПП, 
недавнее применение антибиотиков (в течение 1 месяца) и препараты для лечения ВЗК (аминосалицилаты, стероиды, 
иммуномодуляторы и биологическая терапия), а также длительность, тяжесть и эндоскопическая распространенность 
ВЗК. Диагностика ИКД проводилась путем обнаружения токсинов А и В Clostridium diffi  cile в образцах кала с помощью 
иммуноферментного анализа (ИФА).

Результаты: В исследование было включено в общей сложности 87 пациентов с ВЗК (62 случая ЯК и 25 случаев 
с диагнозом КД), женщины составили 66% случаев с соотношением женщин и мужчин 2:1, средний возраст со-
ставил 33 года. Наиболее частая продолжительность заболевания ВЗК составила (2–5) лет у 37 пациентов (42,5%) 
случаев, затем > 5 лет у 31 (35,6%), наибольшая доля пациентов исследования (67,8%) лечилась аминосалицилатами 
(месаламин и сульфасалазин), в то время как азатиоприн, стероиды (преднизолон и будесонид) и биологическая 
терапия (инфликсимаб и адалимумаб) были назначены в 44 (50,5%), 35 (40,2%) и 19 (21,8%) случаях соответственно. 
Недавнее применение ИПП было зарегистрировано у 7 пациентов (8%), а недавнее применение антибиотиков – у 9 
пациентов (10,3%). Недавняя госпитализация была зарегистрирована у 5 пациентов. Наиболее частыми клинически-
ми проявлениями были кровавая диарея и боль в животе, зарегистрированные у 51 (58,6%) и 45 (51,7%) пациентов 
соответственно, за которыми следовали водянистая диарея у 34 (39%) и БПР у 9 (10,3%). По данным эндоскопии, 
наиболее частой фоновой патологией был панколит у 34 пациентов (39%), за ним следовали проктосигмоидит 
у 24 (27,5%) и илеит у 20 пациентов (22,9%), при этом левосторонний колит и проктит были зарегистрированы у 11 
(12,6%) и 8 (9,1%) пациентов исследования соответственно. Частота возникновения ИКД среди 87 пациентов с ВЗК, 
включенных в исследование, составила 20%. В ходе исследования не было выявлено статистически значимой связи 
между развитием ИКД и каждым из следующих факторов: возрастом (P = 0,601), полом (P = 0,998), применением 
ИПП (P = 0,131), недавним применением антибиотиков (P = 0,904), недавней госпитализацией (P = 0,968), типом ВЗК 
(P = 0,493), продолжительностью (P = 0,272), тяжестью (P = 0,081) и эндоскопической распространенностью колита 
(P = 0,713). С другой стороны, ИКД достоверно связана (P = 0,002) с приемом нескольких препаратов для лечения 
ВЗК, поскольку у более чем половины пациентов (53,3%), получавших лечение несколькими препаратами, включая 
иммуносупрессивные, развилась ИКД.
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Заключение: Настоящее исследование показало, что у пациентов с ВЗК, принимающих несколько иммунодепрессантов, 
риск развития ИКД выше, однако в настоящем исследовании не выявлено других факторов риска (возраст, пол, прием 
антибиотиков, применение ИПП и недавняя госпитализация, помимо длительности заболевания, тяжести и эндоско-
пического распространения). Для подтверждения этих результатов, выявления других возможных факторов риска 
и оценки результатов лечения необходимы дальнейшие более масштабные исследования.

Ключевые слова: Clostridium diffi  cile, воспалительные заболевания кишечника, факторы риска, псевдомембранозный колит
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Introduction

Th e idiopathic infl ammatory bowel diseases comprise 
two main types of chronic intestinal disorders: Cohn’s 
disease and ulcerative colitis [1]. Internationally, the 
incidence of IBD is approximately 0.5–24.5 cases per 
100,000 person- years for ulcerative colitis and 0.1–16 
cases per 100,000 person- years for Cohn’s disease with 
an Overall prevalence of 396 cases per 100,000 persons 
annually [2].

Accumulating evidence suggests that IBD results 
from an inappropriate infl ammatory response to in-
testinal microbes in a genetically susceptible host [3]. 
UC involves the colonic mucosa, extending proximally 
from the rectum in an uninterrupted pattern to involve 
all or part of the colon. In contrast, CD is a transmural 
process with a special predilection for small- bowel 
involvement. However, CD can aff ect any region of the 
gastrointestinal tract from mouth to anus, manifest-
ing as patchy infl ammation with intervening areas of 
normal mucosa [4].

Characteristic symptoms of IBD include chronic 
diarrhea and abdominal pain, constitutional symptoms 
such as fatigue, fever, and weight loss are frequently 
present. UC typical symptoms include left  lower quad-
rant pain, rectal urgency, tenesmus, mucoid discharge, 
and bloody diarrhea.

Depending on the segment of bowel involved, pa-
tients with CD may present with right lower quadrant 
pain associated with diarrhea, obstructive symptoms 
(nausea, vomiting, abdominal pain and distention), 
fever, and weight loss [5].

Th e natural history of IBD is characterized by re-
curring periods of remission and relapse, potential 
proposed factors that may precipitate IBD fl are may 
include enteric infections, smoking, stress, treatment 
noncompliance, NSAIDS and antibiotics use [6].

Th e risk of enteric infections is higher in IBD than 
non IBD populations [7], A study showed that 10.5% of 
IBD relapses were associated with enteric infection [8].

Clostridium diffi  cile is an anaerobic gram-positive, 
spore- forming, toxin- producing bacillus which is 
transmitted among humans through the feco-oral 
route [9].C. diffi  cile colonizes the large intestine and 
produce two potent toxins, toxin A and toxin B, that 
cause colitis in susceptible persons, Infection is trans-
mitted by spores that are resistant to heat, acid, and 
antibiotics. Th e spores are present in high levels in 
health care facilities and are found in low levels in the 
environment and food supply, allowing for both noso-
comial and community transmission. Colonization is 

prevented by barrier properties of the fecal microbiota; 
weakening of this resistance by antibiotics is the major 
risk factor for disease [10].Th e organism itself is non-
invasive, and infection outside the colon is extremely 
rare [9].

Clostridium diffi  cile infection (CDI) has increased 
dramatically worldwide Over the last decade in both 
incidence and severity [11, 12]. In addition to broad 
spectrum antibiotic use, other potential risk factors 
such as advanced age, prolonged hospitalization, im-
munosuppression, multiple comorbidities, the use 
of PPI, and the occurrence of a hypervirulent strain 
of C. diffi  cile known as NAP1 (North American pul-
so-type 1) in some North- American and European 
areas, have been identifi ed [13, 14, 15].

Patients with IBD are at increased risk of developing 
CDI, the association may be due to diff erent factors, 
such as drugs that are used for the treatment of IBD 
that might alter the intestinal fl ora and promote col-
onization (including repeated courses of antibiotics), 
altered immune and nutritional status, frequent hos-
pitalizations, and even genetic predisposition [16, 17].

Clinical manifestations of CDI can range from as-
ymptomatic carrier to mild or moderate diarrhea to 
life-threatening pseudomembranous colitis with toxic 
megacolon [18], Th e diarrhea is usually watery; however, 
in patients with underlying IBD, it may be bloody [19], 
It should be noted that on rare occasions diarrhea may 
be absent in patients with severe CDI which occur when 
the infection causes paralytic ileus, preventing the 
passage of stool [19].

Th e diagnosis of CDI is based on the presence of di-
arrhea and other evidence of acute colitis, and demon-
stration in stools of C. diffi  cile toxins or toxinogenic 
C. Diffi  cile [20]. Stool testing for C. diffi  cile toxins 
should be confi ned to patients with diarrhea, Testing 
of formed stools is not recommended because only pa-
tients with diarrhea require treatment as Treatment of 
asymptomatic carriers might prolong the carrier state 
beyond the usual 2 to 6 week [21], a freshly passed stool 
sample should be submitted immediately to the labo-
ratory in a clean watertight container. because storage 
at ambient temperatures can result in denaturation of 
fecal toxin or bacterial DNA; samples should be tested 
immediately or refrigerated or frozen, pending later 
testing [22].

A variety of laboratory tests are available to diagnose 
infection with toxinogenic C. diffi  cile either by enzyme 
immunoassay for toxins in stool or by DNA-based tests 
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that identify the microbial toxin genes in unformed 
stool. Stool culture for C. diffi  cile requires anaerobic 
culture which is not widely available. Enzyme immu-
noassays EIAs to detect toxin antigens in stool currently 
are used most commonly (Table 1). Th ese tests have 
the advantages of being relatively inexpensive, quick 
to perform (2 to 12 hours, and specifi c; however, their 
relatively low sensitivity can lead to false- negative re-
sults [18]. A systematic review of these tests showed 
that toxin A + B EIA tests had a sensitivity of 75–95% 
and a specifi city of 83–98% [23]. Th e lower sensitivity 
of these tests can be improved by performing the tests 
on 2 or 3 specimens rather than on 1 specimen, which 
increases the diagnostic yield by 5%-10% [24], Assays 
that test the presence of both toxins are preferable as 
toxin A-negative, toxin- B positive strains can also 
cause the disease [25]. Th e table below summarize the 
diagnostic tests for C. diffi  cile [23].

Abdominal radiography and CT of the abdomen 
are useful in severe cases and help in detecting com-
plications such as toxic dilatation and perforation, 
since intestinal infl ammation shows up as mucosal 
enhancement, CT of the abdomen can also be helpful 
in the assessment of the extent and severity of pseudo-
membranous colitis [25].

Endoscopy is helpful when the diagnosis is in doubt 
or when disease severity demands rapid diagnosis. 
Sigmoidoscopy may be normal in patients with mild 
diarrhea or might demonstrate nonspecifi c colitis in 
moderate cases, the fi nding of colonic pseudomem-
branes is virtually pathognomonic for C. diffi  cile colitis 
[26], which is described in 50% of patients[27], however 
in patients with underlying IBD, classic endoscopic 
pseudomembranes are conspicuously absent, making it 
hard to diagnose CDI in patients with worsening diar-
rhea[28], yet in IBD endoscopy may be useful to assess 
disease activity and also to rule out other secondary 
causes of diarrhea including concurrent cytomegalo-
virus infection [29].

Because CDI is oft en a consequence of antimicrobial 
therapy, the fi rst step in management is to discontinue 
such drugs [30], antiperistaltic drugs such as narcotics 
and loperamide should be avoided because of the risk 
of decreasing toxin clearance and the risk for ileus and/
or megacolon [31].

Metronidazole and oral vancomycin have been the 
mainstays of treatment for CDI and despite their use 
by millions of patients, clinically important resistance 
has not been reported, fi daxomicin, a poorly absorbed 
bactericidal antibiotic with activity against specifi c 
anaerobic gram-positive bacteria, was approved by the 
FDA in 2011, it’s markedly high cost has limited its use, 
despite its superiority to vancomycin in reducing the 
risk of recurrence [9].

IBD outpatients with non-severe CDI can be ini-
tially treated with metronidazole, however IBD in-
patients regardless of disease severity should receive 
a vancomycin- containing regimen as fi rst-line therapy 
[32], Management of a fi rst recurrence of CDI is iden-
tical to the primary episode, long tapering courses of 
vancomycin or pulsed treatment reduce recurrence and 
are suggested for treating second episode of recurrence, 
metronidazole is not used for the treatment of second 
relapse Because of the risk of oft en- irreversible neurop-
athy with long-term use [33].

If there is a third recurrence aft er a pulsed vancomy-
cin regimen, fecal microbiota transplant (FMT) should 
be considered [23].

Patients with fulminant colitis require treatment 
with oral vancomycin at a dose of 500 mg 6 hourly 
which may be administered with a nasogastric tube 
in cases of paralytic ileus along with intravenous met-
ronidazole, emergent surgery is required for patients 
who do not respond to the above medical management 
and in patients with impending perforation and toxic 
megacolon. Patients usually undergo a subtotal colec-
tomy and a temporary ileostomy and are associated 
with a high perioperative mortality rate approaching 
close to 40% [34].

Outcomes in hospitalized IBD patients with CDI are 
worse with higher colectomy rates (approaching 20% in 
some studies [28]) and higher mortality [35].

In the absence of an eff ective vaccine, CDI control 
has focused on antibiotic stewardship and prevention of 
spread in health care facilities [36]. Patients with known 
or suspected C. diffi  cile infection should be isolated in 
a single room, and health care professionals should 
wear gloves and gowns and wash hands with soap and 
water; post discharge disinfection of the room is also 
recommended [37].

Aims of the Study
Th e aim of this study is to estimate the frequency and to assess possible risk factors for CDI among IBD patients 
who are in disease fl are up.

Test Sensitivity Specifi city Availability Utilization

C. diffi  cile culture low moderate limited No diagnostic use; only toxigenic 
organisms cause disease

Toxigenic culture high high limited
Reference method
Epidemiologic tool
Limited diagnostic use

C. diffi  cile cytotoxin 
neutralization assay high high limited Reference method

Limited diagnostic use

glutamate dehydrogenase high low widely Diagnostically as a screening test; must 
be confi rmed

Toxin EIA tests low high widely inferior sensitivity

nucleic acid amplifi cation tests high high widely false positives of concern

Table 1. 
Diagnostic testing 
for C. diffi  cile
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Patients and Methods

Th is study of a cross- sectional design was conducted on IBD 
patients (62 cases of UC and 25 cases with a diagnosis of 
CD), who attended the Gastroenterology and Hepatology 
Teaching Hospital in the Medical City (Baghdad), during 
the period from January 2019 to April 2020.

Patients demographic and clinical data including fac-
tors expected to be a risk factors or have an association 
with CDI such as age, sex, comorbid conditions, recent 
hospitalization (within 1 month), history of PPI, recent 
antibiotic exposure (within 1 month) and IBD drugs 
(Aminosalicylate, steroids, immunomodulators and bi-
ological therapy), in addition to the duration, severity 
and endoscopic extend of IBD, all have been recorded 
on a data sheet from patients with IBD fl are.

Th e diagnosis of IBD was done depending on the 
clinical, radiological, endoscopic and histopathological 
characteristics.

Disease severity was assessed according to the 
mayo score [38] for UC and by the Harvey Bradshaw 
score [39] for CD.

Blood samples were sent for hemoglobin, white cell 
count and ESR, in addition to Liver and renal function 
tests.

Diagnosis of CDI was done by the detection of 
Clostridium diffi  cile toxin A and B in a freshly passed fe-
cal specimens using an enzyme immunoassay (ELISA), 
which carried out according to the manufacturer pack-
age instructions.

Statistical Analysis
Th e data analyzed using Statistical Package for Social 
Sciences (SPSS) version 25. Th e data presented as 
mean, standard deviation and ranges. Categorical 
data presented by frequencies and percentages. Chi 

square test was used to assess the association be-
tween provisional diagnosis and certain information. 
A level of P – value less than 0.05 was considered 
signifi cant.

Results

A total of 87 IBD patients were the subjects of this study.

Demographic characteristics
Th e distribution of study patients by certain demo-
graphic characteristics is shown in fi gures (3.1 and 3.2). 
Th e age of patients was ranging from 17 to 58 years with 
a mean of 33.56 and standard deviation (SD) of ± 10.34 

years. About two thirds of patients (64.4%) were aged 
between (25 and 45) years. Regarding gender, propor-
tion of females was more than males (66.7% versus 
33.3%) with female to male ratio of 2:1.

< 25 25–45 > 45

20,7% 64,4% 14,9%

Age (Years)Figure 1. Distribution of study patients 
by age

Figure 2. Distribution of study patients 
by gender

66,7%

33,3%

Gender

Female

Male

Clinical characteristics of patients
From the 87 recruited IBD patients, 62 (71.3%) were 
diagnosed with UC, while 25 patients (28.7%) were 
diagnosed as CD. Th e most frequent duration of disease 
was (2–5) years in 37 patients (42.5%) of cases, followed 
by > 5 years in 31 (35.6%), as shown in table (3.1).

Th e highest proportion of study patients (67.8%) 
were treated with amino- salicylates (mesalamine and 
sulfasalazine), while azathioprine, steroids (predniso-
lone and budesonide), and biological therapy (infl ix-
imab and adalimumab), were prescribed for 44 (50.5%), 
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35 (40.2%), and 19 (21.8%) of cases, respectively (fi gure 
3.3). Recent PPI use was recorded in 7 cases (8%) while 
recent antibiotics exposure was recorded in 9 patients 
(10.3%). Recent hospitalization was recorded in 5 cases. 
In the study, comorbidities were seen in six patients, 
four patients were diabetics and the other two were 
with CLD, as shown in table (3.2).

The most common clinical presentations were 
bloody diarrhea and abdominal pain, that recorded in 
51 (58.6%) and 45 (51.7%) of cases, respectively, followed 
by diarrhea in 34 (39%) and BPR in 9 (10.3%). Other 
symptoms as fever, vomiting, arthralgia, weight loss, 
fatigue, and perianal fi stula were reported separately 
among 16 patients (18.4%), as shown below in fi gure (3.4).

Endoscopic Findings
According to the endoscopy, the most frequent fi ndings 
were pancolitis in 34 patients (39%), and proctosig-
moiditis in 24 (27.5%) and ileitis that seen in 20 patients 

(22.9%), while each of left  sided colitis and proctitis 
were recorded in 11 (12.6%) and 8 (9.1%) of study pa-
tients, respectively. As shown in fi gure (3.5).

Incidence of CDI
Th e incidence of CDI among the 87 enrolled IBD patients was 20.7%, while the other 79.3% of cases had no CDI. 
As shown in fi gure (3.6).

Clinical Features No. (n= 87) Percentage (%)
diagnosis

CD 25 28.7
UC 62 71.3

Duration of Disease (Years)
< 2 19 21.9
2–5 37 42.5
> 5 31 35.6

Table 1. Distribution of study patients 
according to diagnosis and 
duration of IBD prior to the 
study

Risk factors and comorbidities No. (n= 87) Percentage (%)
IBD drugs

Aminosalisylates 59 67.8
Steroids 35 40.2
Azathioprine 44 50.5
Biological therapy 19 21.8

Recent Antibiotics exposure (within 1 month)
Yes 9 10.3
No 78 89.7

Use of PPI
Yes 7 8.0
No 80 92.0

Previous hospitalization (within 1 month)
Yes 5 5.7
NO 82 94.3

Comorbidities
DM 4 4.6
CLD 2 2.3
No 81 93.1

Table 2. Distribution of study patients 
by risk factors for CDI and 
comorbidities in IBD patients

Aminosalicylates Imuran Steroids Biological
Therapy

67,8%

50,5%

40,2%

21,8%

Treatment  Figure 3. Distribution of study patients 
by drug treatment
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Others

BPR

Diarrhea

Abdominal Pain

Bloody Diarrhea

18,4%

10,3%

39%

51,7%

58,6%

Clinical PresentationsFigure 4. Distribution of study patients 
by clinical presentations

Figure 5. Distribution of study patients 
by fi ndings of endoscopy

39,0%

27,5%
22,9%

12,6%
9%

Pancolitis Proctosigmoiditis Ileitis Lt Sided Colitis Proctitis

Colonoscopic Findings

20,7%

79,3%

Incidence of CDI

Positive

Negative

Figure 6. Incidence of CDI among IBD 
patients

Variable
CDI

Total (%)
n= 87

P- ValuePositive (%)
n= 18

negative (%)
n= 69

Age (Years)
< 25 3 (16.7) 15 (83.3) 18 (20.7)

0.60125–45 11 (19.6) 45 (80.4) 56 (64.4)
> 45 4 (30.8) 9 (69.2) 13 (214.9)

Gender
Male 6 (20.7) 23 (79.3) 29 (33.3)

0.998
Female 12 (20.7) 46 (79.3) 58 (66.7)

Table 3. Distribution of the study 
patients with CDI and certain 
general characteristics

Association of CDI
With general characteristics
In the current study, there was no statistically signif-
icant association between the developing of CDI and 

each of age (P= 0.601) and gender (P= 0.998) of IBD 
patients, as shown in table (3.3).

Certain risk factors
Th e association between CDI and certain risk factors in 
IBD patients is shown in table (3.4). It has been found 
that CDI is signifi cantly associated (P= 0.002) with 
administration of multiple IBD drugs for patients, as 

more than half of patients (53.3%) who treated with 
multiple drugs developed CDI, while the association 
with use of PPI, recent antibiotic exposure and recent 
hospitalization was not signifi cant (P > 0.05).
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Variable
CDI

Total (%)
n= 87

P- ValuePositive (%)
n= 18

negative (%)
n= 69

No. of IBD Drugs Used
One 4 (12.1) 29 (87.9) 33 (37.9)

0.002Two 6 (15.4) 33 (84.6) 39 (44.8)
Multiple 8 (53.3) 7 (46.7) 15 (17.3)

PPI use
Yes 3 (42.9) 4 (57.1) 7 (8.0)

0.131
No 15 (18.8) 65 (81.2) 80 (92.0)

Antibiotic Exposure
Yes 2 (22.2) 7 (77.8) 9 (10.3)

0.904
No 16 (20.5) 62 (79.5) 78 (89.7)

Recent Hospitalization
Yes 1 (20.0) 4 (80.0) 5 (5.7)

0.968
No 17 (20.7) 65 (79.3) 82 (94.3)

Table 4. Distribution of the study 
patients by CDI and certain 
risk factors

Variable
CDI

Total (%)
n= 87

P- ValuePositive (%)
n= 18

negative (%)
n= 69

Diagnosis
CD 4 (16.0) 21 (84.0) 25 (28.7)

0.493
UC 14 (22.6) 48 (77.4) 62 (71.3)

Duration of IBD (Years)
< 2 6 (31.6) 13 (68.4) 19 (21.8)

0.2722–5 5 (13.5) 32 (86.5) 37 (42.5)
> 5 7 (22.6) 24 (77.4) 31 (35.6)

Severity of IBD
Mild 2 (14.3) 12 (85.7) 14 (16.1)

0.081Moderate 14 (21.2) 52 (78.8) 66 (75.9)
Severe 2 (28.6) 5 (71.4) 7 (8.0)

endoscopic Findings
Proctitis + Proctosigmoiditis 8 (25.0) 24 (75.0) 32 (36.8)

0.713
Ileitis 2 (10.0) 18 (90.0) 20 (22.9)
Colitis(left  sided and 
pancolitis) 8 (17.7) 37 (82.3) 45 (51.7)

Two Parts 0 (0) 10 (100.0) 10 (11.4)

Table 5.
Distribution of 
the study patients 
by CDI and each 
of certain clinical 
characteristics of 
IBD and endoscopic 
fi ndings

With Clinical characteristics and endoscopic fi ndings
Insignificant association was found between the 
CDI and type of IBD (P= 0.493), duration (P= 0.272), 

severity (P= 0.081), and endoscopic extend of the colitis 
(P= 0.713) as shown in table (3.5).

Discussion

CDI incidence has been increasing globally over the 
last few decades [11, 12, 40, 41] with a much higher 
increase among IBD patients [42] which may be at-
tributed to diff erent factors, such as drugs that are used 
for IBD treatment which may alter the intestinal fl ora 
and promote colonization (including repeated courses 
of antibiotics), altered immune and nutritional status, 
frequent hospitalizations, and even genetic predispo-
sition [16, 17].

In the current study CDI incidence among IBD 
patients was (20.7%) which was comparable to that 
reported by Meyer A. et al (20%) [43], higher than 
that reported by a Chinese (8.9%) [44], British(10%) 
[8] and a recent Indian study(16%) [45], and lower than 
that reported by Balamurugan et al(22%) [46] and 
by Kochhar R. et al(24%) [47], there were no local or 

regional published studies about C. diffi  cile among 
IBD patients in the nearby countries to compare with 
this study.

Th e predominant clinical symptoms of CDI include 
watery diarrhea (which may be bloody among IBD 
patients), abdominal pain and fever, which makes it 
diffi  cult to be diff erentiated from IBD fl are [19].

The main clinical symptoms in this study were 
bloody diarrhea and abdominal pain, that recorded in 
51 (58.6%) and 45 (51.7%) of cases, respectively, followed 
by watery diarrhea in 34 (39%) and BPR in 9 (10.3%).

Several risk factors for CDI have been studied ex-
tensively in the medical literature with controversial 
results, With the increasing incidence and complica-
tions of CDI in IBD patients [48], evaluation of CDI 
risk factors is crucial.
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In the current study no statistically, signifi cant asso-
ciation was found between the developing of CDI and 
each of age and gender of IBD patients which was con-
sistent with a Netherland study done by Masclee GM 
et al. [49] in contrast to a study conducted by Nguyen 
GC, et al. [35] in which advanced age was proposed as 
CDI risk factor in IBD patients.

Th e CDI association with antibiotics use in the gen-
eral population is well known, and almost any anti-
biotics can be associated with CDI development [50] 
by causing alteration in the normal bowel fl ora[51], 
however the exact mechanism for CDI development 
in IBD patients is not clear[52].

Th is study showed that antibiotics use is not an in-
dependent risk factor for CDI development in IBD 
patients in which antibiotic exposure was present in 
(2/18) CDI patients, these fi ndings are similar to that 
reported by Masclee GM et al [49], Bossuyt P et al. [53] 
and Regnault H et al. [54], unlike Kariv R et al. [55] 
who reported increased risk for CDI in patients with 
antibiotics exposure during the last month prior to the 
CDI development

Proton pump inhibitors by reducing gastric acidity 
and altering gut fl ora was suggested as CDI risk factor 
[56], however Proton pump inhibitors as a risk factor 
for CDI is controversial with confl icting results in the 
published studies.

In the current study PPI use was seen in 3 patients 
out of 18 which was statistically insignifi cant as a CDI 
risk factor, Th is is as in a retrospective analysis done by 
Mazen Issa et al. [57] he found no association between 
PPIs use and CDI in IBD patients, also this fi nding was 
supported by Pepin J, et al. [28] and Lowe DO, et al. 
[59] yet this in contrast to two retrospective studies 
which showed an association between PPIs use and 
CDI[56, 60].

Host immunity was considered to have an important 
role in the susceptibility and development of CDI [61], 
by inhibiting activity of the immune system as a part 
of their intended pharmacological activity, immuno-
suppressive drugs were supposed to be an independent 
risk factors for CDI development [62].

Initial studies have not demonstrated an association 
between CDI development and steroid use [7,43, 63], 
however in a large cohort study [64] steroid use in IBD 
patients was associated with a threefold increased risk 
for CDI development.

Rodemann JF et al. [65] and Issa M et al. [28] re-
ported an association between immunomodulators use 
(azathioprine and 6mercaptopurine) and CDI while 
others like Gellad ZF et al. [66] and Hardt C et al. [67] 
do not supported immunomodulators as a risk factor 
for CDI.

Th e role of the biological agents (infl iximab and 
adalimumab) is less clear with only few studies[68] 
showing increased risk explaining that by association 
with opportunistic infections including CDI.

Aminosalicylates use was also suggested as CDI 
risk factor in some studies [63,69] by altering normal 
bowel fl ora through its antimicrobial sulphonamide 
component.

In the current study (4/18) of CDI patients were us-
ing single IBD drug (from Aminosalicylates, steroids, 
Azathioprine and biological agents) and each drug 
was not studied alone because of the small sample size, 
as (6/18) were using two IBD drugs and (8/18) were 
using more than two drugs, combining more than 
two of these medications have been demonstrated to 
dramatically increasing CDI risk among IBD patients 
in the current study with a signifi cant P value (0.002), 
this fi nding was supported by Toruner M, et al. [62] 
who reported as much as 14 fold increase in CDI risk 
in IBD patients combining these drugs.

Th e majority of CDI cases among IBD patients in 
this study are community acquired as only (1/18) of 
CDI patients had a recent hospitalization history, this 
fi nding was in keeping with that reported by Libby et al 
[70], and in contrast to CDI among non IBD patients 
which is usually hospital acquired [71].

In the current study no signifi cant association was 
found between CDI development and IBD type, in 
which 22% of UC patients developed CDI compared 
with 16% in those with CD, this was consistent with 
a recent study [72]that found similar incidence of CDI 
in those with UC and CD, and further supported by 
a Netherland study(49) which could not found an as-
sociation between IBD type and CDI development, 
however Early studies [28, 73, 74] have reported that 
patients with UC are more vulnerable to CDI than those 
with CD, attributing that to more colonic involvement.

Th is study could not establish an association be-
tween the development of CDI and the duration of 
IBD which may explained by the small sample size, in 
contrast to Harminder Singh, et al. [72] who reported 
that the highest risk for CDI in IBD patients will be 
within the fi rst year of IBD diagnosis, explaining that 
by increased antibiotics use early in IBD diagnosis 
and increased dysbiosis of gut fl ora at the time of IBD 
diagnosis.

In relation to CDI development, endoscopic disease 
extension has no impact on CDI acquisition in the 
current study, unlike to a small study [75] conducted 
by Powell N et al, which showed that left  sided and ex-
tensive colitis are associated more with CDI compared 
with more distal disease.

In this study no signifi cant association was found 
between CDI development and IBD disease severity, 
this was in keeping with many other authors[49, 74] 
who could not establish such a correlation, in contrast 
Trnka et al [63] have evaluated the impact of IBD dis-
ease severity on CDI development, he classifi ed IBD 
disease severity from mild to severe and found that 
most of patients (60%) with CDI have severe disease, 
on the other hand none of those who had mild disease 
developed CDI.

Th ere are some limitations to the current study. First, 
the testing method for C. diffi  cile was done by Enzyme 
immunoassay and the majority of patients were tested 
once only, thus decreasing the sensitivity of the test. 
Second is the small sample size, which might explain 
the insignifi cant association between CDI development 
and the clinical and endoscopic fi ndings.
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Conclusions

Th e incidence of CDI in IBD patients who are exhib-
iting disease fl are up were 20%, there are no clinical 
published studies about CDI among IBD patients in 
Iraq. Th e IBD patients on multiple immunosuppressive 
drugs have a higher risk for CDI development, yet no 

other risk factors have been identifi ed in the current 

study(age, gender, antibiotic exposure, PPI use and 

recent hospitalization, in addition to disease duration, 

severity and endoscopic extend).
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