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Abstract
Clostridium difficile infection (CDI) poses a substantial burden on patients with inflammatory bowel 
disease (IBD). This study aimed to explore the prevalence, associated factors, clinical course, and 
outcomes of CDI in patients with IBD at a tertiary hospital in Saudi Arabia. This retrospective case control 
study was conducted at Prince Mohammed bin Abdulaziz Hospital in Riyadh. All adult patients with 
IBD admitted over a 4 year period (2022-2025) were identified using the hospital’s electronic database. 
Participants who fulfilled the inclusion criteria were categorized into two groups: those with CDI and 
those without CDI. Logistic regression modeling was used to identify the predisposing factors for CDI. 
The study included 104 patients with IBD. Most patients (74%; 77/104) were diagnosed with Crohn’s 
disease (CD), whereas 26% (27/104) were diagnosed with ulcerative colitis (UC). The prevalence of 
CDI was 27.9% (29/104). Most of the CDI cases (65.5%, 19/29) were hospital-aquired. Further, CDI was 
more prevalent in older patients and female patients (P = 0.001 and P = 0.041, respectively). Patients 
with UC frequently had a higher risk of CDI than that of patients with CD. CDI-positive patients showed 
significantly higher previous exposure to antibiotics, steroid therapy, and immunosuppressants (P < 
0.001). Binary analysis identified several significant predisposing factors for CDI, including UC, previous 
antibiotic use, corticosteroid use, and prolonged hospitalization (odds ratios = 15.338, 17.728, 35.255, 
and 16.614, respectively). Most patients (79.3%) recovered from CDI. Infection recurrence and death 
occurred in 10.3% cases each. CDI is a prevalent complication in hospitalized patients with IBD in 
Saudi Arabia. UC, prolonged hospitalization, antibiotic use, and corticosteroid therapy are important 
risk factors. Early recognition, targeted therapy, and preventive strategies must be considered to limit 
CDI and mortality. 
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INTRODUCTION 

	 Clostridium difficile  infection (CDI) is 
currently recognized as one of the leading causes 
of healthcare-associated infectious diarrhea 
worldwide, and it represents a major public health 
concern because of its significant morbidity, 
mortality, prolonged hospitalization, and economic 
burden.  Clostridium difficile  is an anaerobic, 
gram-positive, spore-forming bacillus capable 
of surviving for prolonged periods in hospital 
environments through highly resistant spores.1 
CDI commonly develops after the disruption of 
normal intestinal microbiota, particularly after 
exposure to broad-spectrum antibiotics, allowing 
colonization and toxin production by pathogenic 
strains.2,3 Globally, CDI accounts for nearly half a 
million infections annually in the United States 
alone and remains among the most frequently 
reported healthcare-associated infections in 
Europe and Asia. Mortality rates vary according 
to disease severity and host risk factors, reaching 
up to 15%-20% in severe, complicated cases. 
Recent meta-analyses have further highlighted 
the growing burden of CDI among patients with 
inflammatory bowel disease (IBD), with prevalence 
rates ranging from 3% to over 30% depending on 
geographic region and diagnostic methodology.4

	 In Saudi Arabia, CDI has emerged as an 
increasingly important healthcare-associated 
infection, with a rising incidence in tertiary care 
hospitals. Previous Saudi studies on hospitalized 
IBD patients reported CDI prevalence rates ranging 
from 8.8%-16.8%; however, recent reports indicate 
substantially higher rates, reflecting the evolving 
epidemiology of CDI within the region. Despite this 
growing burden, national data on CDI in patients 
remain limited.5,6

	 CDI can be transmitted via the fecal-oral 
pathway through spores, which can contaminate 
food, surfaces, and the surrounding environment.2,3 
Additionally, infected patients and asymptomatic 
carriers both serve as reservoirs for CDI.7 After 
surviving gastric acidity, C. difficile spores germinate 
within the intestine into vegetative forms that 
produce toxins A (TcdA) and B (TcdB), the principal 
virulence factors responsible for mucosal injury 
and inflammation. These toxins disrupt epithelial 
tight junctions, induce apoptosis, stimulate 
cytokine release, and trigger extensive colonic 

inflammation, resulting in diarrhea and colitis.8 The 
predisposing factors to CDI include advanced age; 
prolonged hospital stay; and medications that can 
disrupt gut microbiota, such as broad-spectrum 
antibiotics, histamine H2 receptor antagonists, and 
proton pump inhibitors.1,2 Commonly implicated 
antibiotics include penicillin, cephalosporins, 
clindamycin, and fluoroquinolones.9 Interestingly, 
even vancomycin or metronidazole antibiotics 
used for the treatment of CDI have been identified 
as predisposing factors in patients who have used 
them in the past.1 Older adults (<65 years) are 
particularly vulnerable owing to the circulation 
of hypervirulent C. difficile strains (e.g., BI/
NAP1/027) and the likelihood of comorbidities 
such as malignancies, diabetes mellitus (DM), and 
IBD.9,10 CDI demonstrates a broad clinical spectrum 
ranging from asymptomatic colonization and mild 
self-limited diarrhea to severe fulminant colitis, 
toxic megacolon, bowel perforation, sepsis, and 
death. Common clinical presentations of CDI 
include diarrhea, frequently accompanied by non-
distinctive symptoms such as fever, abdominal pain, 
and anorexia. In severe cases, pseudomembranous 
colitis and systemic inflammatory response may 
occur.9,11

	 IBD is a chronic pathological condition 
with an upward trend in both incidence and 
prevalence among Saudi Arabian populations.12 
It generally has two pathologies: ulcerative colitis 
(UC) and Crohn’s disease (CD). IBD is associated 
with numerous complications, including intestinal 
obstruction, fistula development, and malignant 
transformation, as well as an elevated risk of 
infection and the need for surgical intervention. 
Patients with IBD, particularly those with UC, 
are particularly vulnerable to  CDI, which is a 
major contributor to morbidity and mortality.13 
This is largely attributed to persistent colonic 
inflammation, disruptions in the gut microbiome, 
and the use of immunosuppressing therapies.14 
Relative to hospitalized IBD patients without CDI, 
those who develop CDI have an approximately 
fourfold higher mortality risk,15 a substantially 
increased likelihood of undergoing colectomy 
(up to 45%),16 prolonged hospitalization, and 
significantly higher healthcare expenditures.15,17 
	 Accurate and early diagnosis of CDI is 
essential, particularly in patients with IBD whose 
symptoms may overlap with disease exacerbation. 
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Current laboratory diagnostic approaches include 
stool toxin enzyme immunoassays; glutamate 
dehydrogenase antigen detection assays; and 
nucleic acid amplification tests (NAATs) such as 
polymerase chain reaction (PCR), toxigenic culture, 
and multistep diagnostic algorithms combining 
these methods. PCR-based assays provide high 
sensitivity and rapid detection of toxigenic  C. 
difficile  strains and are being increasingly used 
in clinical practice. Besides prompt diagnosis 
and treatment, effective prevention and control 
strategies are critical for limiting CDI transmission. 
These include antimicrobial stewardship programs, 
strict hand hygiene using soap and water, contact 
precautions, environmental decontamination with 
sporicidal agents, isolation of infected patients, 
and the cautious use of corticosteroids and 
immunosuppressive medications. Fecal microbiota 
transplantation has also emerged as an effective 
therapeutic option for recurrent CDI by restoring 
normal gut microbial diversity.18

	 Although the association between 
CDI and IBD has been extensively investigated 
internationally, limited data are available from 
Saudi Arabia regarding the prevalence, risk factors, 
and clinical outcomes of CDI in hospitalized 
patients with IBD. Most regional studies included 
relatively small cohorts or focused primarily on 
prevalence, without a comprehensive evaluation 
of predictors and outcomes. Importantly, evolving 
antimicrobial practices, increasing IBD incidence, 
and changing CDI epidemiology necessitate 
updated regional evidence. Therefore, the present 
study aimed to investigate the prevalence of 
CDI among hospitalized patients with IBD at a 
tertiary care hospital in Riyadh, Saudi Arabia; 
identify the associated risk factors and predictors; 
and evaluate the clinical outcomes of infection, 
including recurrence, hospitalization, colectomy, 
and mortality.

MATERIALS AND METHODS

Study design and setting
	 This retrospective case control study was 
conducted at Prince Mohammed bin Abdulaziz 
Hospital (PMAH), a tertiary referral hospital 
in Riyadh, Saudi Arabia. PMAH is a specialized 
governmental hospital that receives referrals for 
complex gastroenterology and IBD cases from 

different regions of Saudi Arabia, making it an 
appropriate center for evaluating the burden and 
outcomes of CDI among hospitalized patients with 
IBD.

Study population and patient selection
	 A consecutive sampling strategy 
was applied to identify all hospitalized adult 
patients diagnosed with IBD during a four-year 
interval (2022-2025) using the hospital electronic 
medical record system. Patients were screened 
systematically according to predefined eligibility 
criteria.

Inclusion criteria
	 Eligible participants included adult 
patients aged 18 years or older with an established 
diagnosis of IBD, including UC or CD, who were 
admitted to PMAH during the study period and had 
complete medical and laboratory records available 
in the electronic database. 

Exclusion criteria
	 Patients younger than 18 years; patients 
with incomplete medical or laboratory records, 
indeterminate colitis, or an unconfirmed IBD 
diagnosis; patients managed exclusively in 
outpatient clinics without hospital admission; and 
patients without documented CDI testing results 
were excluded from the study.

Sample size
	 The sample size was calculated using 
OpenEpi software (Version 3.01). Based on an 
estimated prevalence of Clostridioides difficile 
infection (CDI) among patients with inflammatory 
bowel disease (IBD) of 16.8% reported in a 
previous study, a 95% confidence level, and 
estimated IBD population during the study period, 
the minimum required sample size was calculated 
to be 104 patients.19 During the study period, 118 
patients with an IBD diagnosis were identified. 
After applying the inclusion and exclusion criteria, 
104 patients met the eligibility criteria and were 
included in the final analysis.

Laboratory diagnosis
	 IBD was diagnosed based on clinical 
presentation, endoscopic findings, radiological 
imaging, and histopathological examination 
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according to internationally accepted diagnostic 
criteria. CDI diagnosis was confirmed by the 
detection of toxigenic C. difficile using a stool PCR 
assay. PCR testing was performed at the hospital 
microbiology laboratory according to standardized 
laboratory protocols. PCR-based diagnosis was 
selected because of its high sensitivity and 
specificity for the detection of toxin-producing 
strains.

Patient groups
	 After screening, eligible patients were 
categorized into two groups: IBD patients with 
confirmed CDI and IBD patients without CDI.

Data collection
	 Data were extracted retrospectively 
from the hospital’s electronic medical record 
system using a standardized structured data 
collection sheet to ensure methodological 
consistency and reproducibility. The collected 
demographic and clinical variables included age at 
admission, age at IBD diagnosis, sex, type of IBD 
(UC or CD), duration of disease, smoking status, 
presence of comorbidities such as hypertension 
and DM, and number and duration of hospital 
admissions. Information regarding previous or 
current medication exposure was also collected, 
including prior use of broad-spectrum antibiotics, 
corticosteroid therapy, immunosuppressive 
treatment, azathioprine, and biological therapy.
	 Additional CDI-related variables were 
recorded for patients diagnosed with CDI, including 
age at the first CDI episode, recurrence frequency, 
classification of infection as hospital-acquired 
or community-acquired, and clinical outcomes, 
including recovery, recurrence, colectomy, and 
mortality. Hospital-acquired CDI was defined as 
symptom onset occurring 48 hrs or more after 
hospital admission, whereas community-acquired 
CDI was defined as symptom onset before or 
within 48 hrs of hospital admission.

Statistical analysis 
	 All statistical analyses were conducted 
using the Statistical Package for Social Sciences 
(SPSS) software (version 25.0; IBM Corp., Armonk, 
NY, USA). Descriptive and inferential statistical 
methods were applied according to the study 
objectives and the type and distribution of 

variables. Continuous variables were initially 
assessed for normality, and because most 
continuous variables, including age and disease 
duration, were not normally distributed, they were 
summarized as median and interquartile range 
(IQR). Categorical variables were presented as 
frequencies and percentages.
	 For comparison between the CDI-positive 
and CDI-negative groups, the choice of statistical 
tests was based on the nature of the data and 
fulfillment of the statistical assumptions. The 
chi-square test was used to compare categorical 
variables. Fisher’s exact test was used when the 
expected frequencies were small to ensure the 
validity of the results. For continuous variables that 
were not normally distributed, the Mann–Whitney 
U test was used because it does not assume normal 
distribution and is appropriate for comparing 
medians between two independent groups. To 
identify factors independently associated with 
CDI among hospitalized patients with IBD, binary 
logistic regression analysis was performed because 
the dependent outcome variable (presence or 
absence of CDI) was dichotomous. Variables that 
demonstrated statistically significant associations 
in the univariate analysis or were clinically relevant 
according to previous studies were entered into 
the regression model. Odds ratios (ORs) with 
95% confidence intervals (CIs) were calculated to 
estimate the strength and direction of associations.
	 All statistical tests were two-tailed, and 
a P-value of ≤0.05 was considered statistically 
significant. The selected statistical methods were 
considered appropriate for the retrospective case 
control design; categorical and nonparametric 
nature of the study variables; and primary study 
objectives of evaluating the prevalence, identifying 
risk factors, and assessing clinical outcomes of CDI 
among hospitalized patients with IBD.

RESULTS

Clinical characteristics of IBD patients with and 
without CDI
	 During the study period, 104 patients 
were hospitalized for IBD. The median age 
at admission was 29 years (IQR, 22-40), and 
the majority (60.6%) were male. CD was the 
predominant diagnosis (74%), whereas UC 
accounted for 26% of cases. The most common 
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Table 1. Baseline and clinical characteristics of IBD inpatients stratified by CDI status

Patients 	     Clostridium 	    Clostridium 	     Total 		  Test 	 P-value
characteristics	     difficile positive	  difficile negative			   of sig.

	 No.	 %	 No.	 %	 No.	 %		

Sex 							     
Male	 13	 44.8	 50	 66.7	 63	 60.6	 χ2 4.177	 0.041*	
Female	 16	 55.2	 25	 33.3	 41	 39.4		
Age 							     
Median (IQR)	       40 (27-60) 	      28 (24-39) 		        31 (24-43) 		 U638.5	 0.001*
Min.-Max.	     18-85		     17-72		      17-85		
IBD type							     
Crohn’s	 13	 44.8	 64	 85.3	 77	 74.0	 χ2 17.851	 <0.001*	
Ulcerative colitis	 16	 55.2	 11	 14.7	 27	 26.0		
Hypertension 	 7	 24.1	 5	 6.7	 12	 11.5	 χ26.245	 pFE0.019*
Diabetes Mellitus	 7	 24.1	 1	 1.3	 8	 7.7	 χ215.317	 pFE<0.001*
Antibiotics use 	 19	 65.5	 6	 8.0	 25	 24.0	 χ237.890	 <0.001*
before infection
Steroid use	 20	 69.0	 7	 9.3	 27	 26.0	 χ238.690	 <0.001*
Immunosuppression 	 18	 62.1	 2	 2.7	 20	 19.2	 χ247.511	 <0.001*
before infection
Biologics (therapy)	 8	 27.6	 28	 37.3	 36	 34.6	 χ20.878	 0.349
Azathioprine	 8	 27.6	 45	 60.0	 53	 51.0	 χ28.792	 0.003*
Prolonged hospitalization	 18	 62.1	 16	 21.3	 34	 32.7	 χ215.771	 <0.001*
Multiple hospitalization	 21	 72.4	 20	 26.7	 41	 39.4	 χ218.327	 <0.001*
Total	 29	 27.9	 75	 72.1	 104	 100		

IQR: Interquartile range U: Mann-Whitney U test
χ2 : Chi-square test FE: fisher exact *P ≤ 0.05 (Statistically significant)

comorbidities were hypertension (11.5%) and 
DM (7.7%). Regarding the treatment, 26% were 
on steroids, 51% were treated with azathioprine, 
and 34.6% were on therapy with biologics.
	 Among the admitted patients with 
IBD, 29 (27.9%) tested positive for CDI, whereas 
75 (72.1%) were negative. More female patients 
than male patients tended to have CDI (55.2% 
vs. 44.8%,  P  = 0.041). Patients with CDI were 
older, with a median age of 40 years (IQR, 27-60 
years), relative to 28 years (IQR, 24-39 years) 
in the non-infected group (P  = 0.001). Patients 
with UC showed a higher rate of CDI (55.2%) 
than of those with CD (44.8%, P < 0.001) (Figure 
1). Comorbidities, particularly hypertension and 
diabetes, were more common in CDI patients (P = 
0.019 and P < 0.001, respectively). Prior antibiotic 
use, steroid therapy, and immunosuppressive 
treatment were all strongly associated with 
CDI (all P < 0.001). Furthermore, CDI-positive 

patients had significantly higher rates of prolonged 
hospitalization (62.1% vs. 21.3%) and multiple 
admissions (72.4% vs. 26.7%) than those without 
CDI (Table 1).

Clinical profile and outcomes of IBD patients 
with CDI
	 Among the 29 CDI-positive patients, 16 
(55.2%) were female,  with a median age of 40 
years (range 18-85). The median age at the 
first incidence of infection was 38 years, which 
was nearly after the median age of IBD onset 
of 37.6 years. UC was more prevalent than CDI 
in this subgroup (55.2% vs. 44.8%) (Figure 1). 
Most infections were hospital-acquired (65.5%), 
whereas 34.5% were community-acquired 
(Figure 2). Antibiotic use (65.5%), steroid therapy 
(69.0%), and immunosuppression (62.1%) before 
infection were frequently observed. Prolonged 
hospitalization occurred in 62.1% of CDI patients, 
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Table 2. Clinical outcomes and characteristics of 
hospitalized IBD patients with CDI

Patients 	      Clostridium difficile 
characteristics	      positive 29 (100%)

	 No.	 %

Gender  		
Female sex	 16	 55.2
Male sex	 13	 44.8
Age 	
Median (IQR)	        40 (27-60)
Min.-Max.	      18-85
IBD type		
Crohn’s	 13	 44.8
Ulcerative colitis	 16	 55.2
Type of CDI		
Hospital-acquired	 19	 65.5
Community-acquired	 10	 34.5
CDI method		
PCR	 29	 100.0
Onset of IBD	
Median (IQR)	       37.5 (24.25-59)
Min.-Max.	       17-82
Age of onset of infection	
Median (IQR)	       38 (26.5-58.5)
Min.-Max.	      17-82
Smoking	 6	 20.7
Hypertension 	 7	 24.1
Diabetes Mellitus	 7	 24.1
Antibiotic use before	 19	 65.5
infection
Steroid therapy	 20	 69.0
Immunosuppression	 18	 62.1
before infection
Prolonged hospitalization	 18	 62.1
Multiple hospitalization	 21	 72.4
Outcome 		
Recovery	 23	 79.3
Death	 3	 10.3
Recurrence Colectomy 	 30	 10.30

IQR: Interquartile range

and multiple admissions were reported in 72.4%. 
Regarding outcomes, the majority (79.3%) 
recovered. No patient underwent colectomy, 
whereas three (10.3%) died  and another three 
(10.3%) experienced recurrence (Table 2).

Predictors of CDI in IBD patients
	 Binary analysis identified several 
significant risk factors for CDI. UC was correlated 
with a markedly elevated risk compared with 

CD (OR = 15.3, 95% CI: 1.35-173.9,  P  = 0.028). 
Prior antibiotic usage (OR = 17.7, 95% CI: 1.78-
176.7, P = 0.014) and steroid therapy (OR = 35.3, 
95% CI: 2.73-454.9, P = 0.006) were also strong 
independent factors. Additionally, prolonged 
hospitalization significantly raised the risk of CDI 
(OR = 16.6, 95% CI: 1.64-168.7, P = 0.017) (Table 
3, Figure 3).

DISCUSSION

	 The present study retrospectively 
investigated the distribution, predisposing factors, 
and outcomes of CDI among hospitalized patients 
with IBD at PMAH in Riyadh, Saudi Arabia. All 
patients were diagnosed with CDI based on 
the detection of C. difficile toxins using PCR 
tests. These findings demonstrate a relatively 
high prevalence of CDI (27.9%) among IBD 
inpatients. This prevalence is higher than what 
has been previously reported in Saudi Arabia 
(16.8%, 8.8%).20,21 In addition, the prevalence 
rates are higher than those of other studies 
reported internationally, e.g., in North China (5%-
15.3%)22; Netherlands (5.9%)23; and the United 
States, Canada, and Europe, with estimated CDI 
prevalence in IBD between 3% and 15.51%.24 
However, our results align more or less closely 
with studies from different regions experiencing 
increasing antimicrobial use and IBD incidence, 
such as Brazil (28.8%), Spain (33.3%), UK (50%), 
and China (30.5%).25-28 The variation among studies 
may be due to variations in diagnostic tools across 
studies, which may influence the accuracy of CDI 
diagnosis, because NAATs are more sensitive than 
enzyme immunoassays. The variations might also 
be due to disparities in regional characteristics and 
study populations. Some reports indicate that the 
incidence of CDI among patients with IBD has been 
doubling over time, probably due to the rising 
number of virulent strains.29 The comparatively 
higher prevalence observed in our study may 
indicate both the evolving epidemiology of CDI in 
the region and a persistent challenge in hospital 
infection control.
	 The patients with CDI in our study tended 
to be significantly older than those without CDI 
(40 vs. 28 years, P = 0.001). However, the binary 
analysis did not identify age as a significant factor 
for CDI among patients with IBD. This finding 
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Table 3. Risk factors of CDI between hospitalized patients with IBD

Patients characteristics	 P-value	 Odds	      95% C.I for OR
		  ratio (OR)
			   Lower	 Upper

Sex	 0.642	 1.595	 0.224	 11.378
Age 	 0.566	 0.814	 0.403	 1.643
IBD type	 0.028*	 15.338	 1.353	 173.930
Onset of IBD	 0.499	 1.270	 0.635	 2.541
Hypertension 	 0.605	 2.712	 0.062	 118.630
Diabetes Mellitus	 0.810	 2.367	 0.002	 2650.291
Antibiotic use before infection	 0.014*	 17.728	 1.779	 176.654
Steroid use	 0.006*	 35.255	 2.733	 454.851
Immunosuppression before infection	 0.294	 4.915	 0.251	 96.062
Azathioprine	 0.800	 0.768	 0.100	 5.910
Prolonged hospitalization	 0.017*	 16.614	 1.636	 168.717
Multiple hospitalization	 0.995	 0.993	 0.103	 9.591

*P ≤ 0.05 (Statistically significant predictors for CDI);  CI: confidence interval

corresponds with a study in Saudi Arabia and 
several global studies that identified CDI as being 
more common in older age groups.20,24

	 Aging-related modifications in gut 
microbiota structure, accumulated comorbidities, 
and more frequent healthcare exposures might 
explain the increasing susceptibility of older 
patients to CDI.30,31 However, some recent studies 
have emphasized that CDI in patients with IBD 
is increasingly affecting younger adults, and 
the burden CDI is insignificant between all age 
groups even in children, which is likely due to 
early exposure to biologics and antibiotics.32 This 
suggests that old age may not universally apply 
as a dominant predisposing factor for CDI in IBD 
patients. 
	 Furthermore, the female patients in our 
study were more significantly affected with CDI 
than male patients (55.2% vs. 44.8%, P = 0.041). 
However, sex was not a good predictor for CDI 
among patients with IBD (OR = 1.59). This result 
aligns with a report from in Saudi Arabia, wherein 
the number of affected female patients was 
triple the number of male patients, yet sex was 
not detected as a good predictor.20 In contrast 
with these results, several international studies 
have reported that the male sex shows a higher 
rate of CDI in IBD patients.24 Another study also 
stated an elevated risk of CDI in male patients 
with IBD, particularly in patients presenting with 
ileal pouches.33 One more study found that sex 

was not significantly associated with CDI in IBD 
patients.34 In general, the higher incidence of CDI 
in the female population might be due to hormonal 
changes and associated changes in immune 
responses. Moreover, during the menstrual 
cycle, estrogen might modulate C. difficile spore 
germination and alter gut microbiota.35 In Saudi 
Arabian studies, the predominance of female 
patients may also be explained by factors such as 
more frequent medical advice and higher rate of 
antibiotic prescriptions. However, further research 
is required to elucidate the role of sex in CDI among 
patients with IBD.
	 In patients with UC,  continuous 
mucosal inflammation in the colon creates an 
environment that facilitates toxin-mediated 
injury and colonization by C. difficile. In contrast, 
CD may involve the small intestine or have 
patchy colonic involvement, offering less uniform 
mucosal disruption.17 In this regard, our results 
showed a significantly higher prevalence of CDI 
among patients with UC than in patients with CD 
(55.2% vs. 44.8%, P < 0.001), and UC was a good 
predictor of CDI (OR 15.3, 95% CI: 1.35-173.9, P = 
0.028). This pattern is well supported by several 
national and global studies.16,20,36,37 However, 
certain studies have reported a higher percentage 
of CDI among patients with CD than among 
patients with UC, with no statistically significant 
difference between both types regarding the risk 
of CDI.22,38 The dissimilarity between studies might 
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be due to differences in the characteristics of the 
studied patients. The rising prevalence of CDI 
among patients with CD in some studies could be 
explained by multiple patchy colonic involvements 
among the studied patients. Nevertheless, the 
present findings underscore the need for increased 
clinical vigilance for CDI, particularly in patients 
with UC, especially when they present with a flare-
up that is unresponsive to standard therapy.
	 The use of antibiotics, especially 
cephalosporins, ciprofloxacin, and clindamycin, 
disrupts the normal gut microbiota, decreasing 
colonization resistance and permitting  C. 
difficile spores to germinate and release toxins.9 
Our study confirmed that prior antibiotic use was 
strongly correlated with CDI (P < 0.001) and was a 
strong predictor of CDI (OR = 17.7, 95% CI: 1.779-
176.654, P = 0.014). This result was supported by 
previous studies that stated that antibiotic use 
was a risk factor for CDI in patients with IBD.38,39 
A previous study reported that prior therapy with 
antibiotics (in the last 6 months) conferred an 

increased risk of CDI (57.2%) in patients with IBD.40 
In addition, recent antibiotic use was reported to 
be a predictor of CDI recurrence.41 These findings 
highlight the urgent need for restricting antibiotic 
use in patients with IBD and close monitoring of 
CDI symptoms if they were compelled to take 
antibiotics.
	 The traditional management of IBD 
includes corticosteroids and immunomodulators, 
which are claimed to increase susceptibility to CDI, 
in addition to biologics with a controversial effect 
on CDI.42 While corticosteroids are central in IBD 
flare management, prolonged use leads to multiple 
side effects and lack of complete relief, despite 
suppression of mucosal immune responses.16 Our 
study revealed that treatment with corticosteroids 
and azathioprine rather than biologics was 
associated with CDI (P < 0.001, P = 0.003, and P 
= 0.349, respectively). However, treatment with 
corticosteroids was a strong predictor of CDI (OR 
= 35.3, 95% CI, 2.733-454.851, P = 0.006), while 
azathioprine or biologics were not determined as 
risk factors for infection. Our result concurs with 
a Saudi Arabian study that reported steroids as 
the most remarkable predictor for CDI in patients 
with IBD (OR = 32, P = 0.003), with no significant 
association with immunosuppressive treatment.40 

Figure 1. Distribution of CDI in ulcerative colitis and 
Crohn's disease patients
The figure shows that CDI was more frequent in patients 
with ulcerative colitis (55.2%) relative to Crohn’s disease 
patients (44.8%, P < 0.001). This emphasizes the higher 
susceptibility of ulcerative colitis patients to CDI

Figure 2.  Hospital-acquired versus community-acquired 
CDI in IBD patients
The majority in CDI cases were hospital-acquired 
(65.5%), while 34.5% were community-acquired. The 
figure highlights the predominance of hospital-acquired 
infections, especially among ulcerative colitis patients
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Schneeweiss et al. stated that the introduction of 
corticosteroids tripled the risk of CDI in IBD patients 
relative to other immunosuppressants, and that 
there was no association between infection risk 
and therapy with biologics.40 Likewise, different 
global studies declared that steroid treatment 
rather than immunosuppressants or biologics was 
independently associated with CDI and even worse 
outcomes such as severe colitis and increased 
risk of colectomy.22,43 Meanwhile, some studies 
declared that biologics, especially infliximab, 
increase the risk of CDI.16,38,39 A 2025 study declared 
that the risk of CDI was higher in IBD patients 
treated with three or more types of biologics, 
especially regimens including vedolizumab and 
ustekinumab.42 Controversy between studies 
regarding biologics might be due to differences 
between type, number, and dose of observed 
biologics in various studies. Healthcare providers 
must be more alert about administering steroids 
when patients show clinical deterioration and CDI 
has not yet been excluded. Additionally, the use 
of biologics should be encouraged.
	 Our study revealed that patients with 
CDI experienced multiple hospital admissions 
and prolonged hospitalizations (P < 0.001). While 
most CDIs (65%) were hospital-acquired, 35% 
were community-acquired. However, prolonged 
hospitalization was a significant independent 
predictor of elevated the risk of CDI (OR = 16.6, 
95% CI, 1.636-168.717,  P  = 0.017). This result 

is strongly supported by previous studies.20,22,28 
The persistence of  C. difficile  spores in hospital 
environments may increase the exposure of 
hospitalized patients to C. difficile spores, along 
with the likelihood of intake of antibiotics and other 
medications. However, it is important to consider 
that community-acquired CDI is increasingly 
reported in IBD populations with no direct recent 
hospital exposure, indicating a growing shift in 
transmission patterns internationally.44 Our result 
highlights the role of nosocomial transmission 
of CDI and reinforces that controlling CDI in IBD 
requires not only clinical management but also 
robust infection control measures and antibiotic 
stewardship protocols. In addition, clinicians must 
be aware of CDI in non-hospitalized patients with 
IBD.
	 Although the patients in our study who 
had comorbidities such as DM and hypertension 
showed a significant increase in infection rate, 
comorbidities were not good predictors of CDI in 
patients with IBD (OR = 2.077, P = 0.406). A similar 
result was reported in an earlier study where 
although the percentage of CDI was higher among 
DM patients, DM was not a good predictor of CDI 
in IBD (OR = 1.72, P = 0.266).42 Numerous large 
retrospective studies have demonstrated that the 
risk of CDI is markedly elevated in patients with 
DM compared to those without.45 Patients with 
DM have reduced immune function and altered 
gut microbiota. Therefore, they are predisposed 

Figure 3. Risk factors of CDI among IBD patients (odds ratios with 95% CI)
A forest plot shows that ulcerative colitis diagnosis, prior antibiotic use, steroid therapy, and prolonged hospitalization 
were significant independent predictors of CDI
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to infections, including CDI. Studies have also 
indicated that although hypertension was higher 
among patients with CDI, it was not a risk factor 
for CDI in patients with IBD.22,46 However, one study 
in Saudi Arabia claimed that hypertension was a 
significant predictor of CDI in patients with IBD.20 

The cause of the higher infection rate is unknown, 
but hypertension or the use of antihypertensive 
medications might be attributable. Although 
comorbidities may increase the risk of infection, 
they are not significant predisposing factors.
	 Regarding CDI outcomes in our study, 
most CDI patients 79.3% (23/29) recovered, yet 
recurrence was observed in a notable proportion 
10.3% (3/29). These numbers are lower than those 
reported in a tertiary hospital in a previous Saudi 
study, where the recurrence rate was 18.8%.20 That 
study included a higher percentage of patients 
with UC (68.8%) than our study (55.2%), and most 
of the patients in that study had pancolitis and left-
sided colitis. Recurrence rates of CDI among adult 
patients with IBD reached up to 32% in some global 
studies.31,41 Meanwhile, certain studies reported 
that the recurrence rate of infection among 
pediatric patients with IBD ranged between 20% 
and 34%.47,48 The high recurrence rates reported in 
these previous studies might be due to differences 
in patient characteristics included in each study. 
The low recurrence rate in our study might reflect 
early identification of CDI and prompt treatment 
in the inpatient setting. 
	 CDI among patients with IBD is well 
known to increase mortality and colectomy rates.49 
However, our study denoted that mortality rate 
among of infected patients was 10.3% (3/29), 
and none needed colectomy. Similar results were 
reported in a previous study in Saudi Arabia that 
reported a mortality rate of 6.3% (1/16) and no 
need for colectomy among patients.20 Another 
study reported a significantly higher mortality rate 
in patients with CDI than in non-infected patients 
(13.9% vs. 2%, P = 0.002).50 According to one 
review, UC with the presence of CDI has been linked 
to a higher 5-year mortality risk and an elevated 
likelihood of colectomy relative to UC without 
CDI.51 However, two of the deceased patients in 
our study had CDI, which indicates that the risk 
of death is also high among patients with CD 
infected with C. difficile especially in older patients 

with other risk factors as DM and hypertension. 
The third patient who died in our cohort had 
community-acquired CDI, indicating that hospital-
acquired CDI need not necessarily have a worse 
prognosis. Mortality among patients with IBD 
infected with C. difficile emphasizes that CDI is 
not a benign complication but a serious condition 
with potentially life-threatening consequences, 
particularly in the elderly population already 
vulnerable to immune dysregulation and frequent 
prolonged hospitalizations.

CONCLUSION 

	 CDI is a significant healthcare-associated 
complication in hospitalized patients with IBD, 
particularly those with UC. The present study 
demonstrated a relatively high prevalence of 
CDI, with prior antibiotic exposure, corticosteroid 
therapy, and prolonged hospitalization identified 
as major independent risk factors. Furthermore, 
the documented recurrence and mortality rates 
emphasize the substantial clinical burden of 
hospital- and community-acquired CDI in this 
vulnerable population.
	 The findings of the present study have 
important implications for clinical management. 
Early screening for CDI should be routinely 
considered in patients with IBD who present 
with worsening diarrhea or suspected disease 
flares, particularly in patients with UC or recent 
exposure to antibiotics and corticosteroids. Prompt 
diagnosis using sensitive molecular techniques, 
such as PCR, may facilitate the timely initiation 
of targeted therapy and reduce complications, 
recurrence, and mortality. Careful optimization of 
immunosuppressive and corticosteroid therapies 
is essential to minimize the risk of infection while 
maintaining disease control.
	 From an infection prevention and 
control perspective, the predominance of 
hospital-acquired CDI in this cohort highlights 
the need to strengthen antimicrobial stewardship 
programs, reinforce hand hygiene compliance, 
ensure environmental decontamination with 
sporicidal agents, and implement strict contact 
precautions for infected patients. These measures 
are particularly important in tertiary healthcare 
settings to manage high-risk IBD populations.
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Limitations
	 This study had some limitations that 
should be considered when interpreting the 
findings. The study was conducted at a single 
tertiary referral hospital in Riyadh, which may 
limit the generalizability of the results to other 
healthcare settings or regions within Saudi Arabia 
and internationally. The retrospective case–control 
design relied on electronic medical records, 
making the study vulnerable to incomplete 
documentation, missing clinical data, and potential 
information bias. Some relevant variables that 
may affect the risk of CDI, such as disease severity, 
detailed antibiotic classes and duration, types of 
biologics used, and localization of UC lesions, were 
not consistently available and therefore could not 
be fully evaluated. The relatively small sample size, 
particularly the limited number of CDI-positive 
patients, may have reduced the statistical power 
of the regression analysis and contributed to the 
wide confidence intervals for some predictors. 
Additionally, because only hospitalized adult 
patients were included, the findings may not 
reflect the burden of CDI in pediatric patients 
or individuals managed exclusively in outpatient 
clinics.

Recommendation
	 The study f indings may support 
healthcare policies and decision-making by 
emphasizing the need for national surveillance 
programs targeting CDI among patients with IBD 
in Saudi Arabia. Policymakers should encourage 
the implementation of standardized institutional 
protocols for CDI screening, antimicrobial 
stewardship, and evidence-based management 
strategies across healthcare facilities. Expanding 
clinician awareness and supporting multicenter 
prospect ive  studies  may help  improve 
patient outcomes and guide future national 
recommendations.
	 Integrating early diagnostic strategies, 
rat i o n a l  a nt i m i c ro b i a l  u s e ,  o p t i m i ze d 
immunosuppressive therapy, and rigorous 
infection control measures may substantially 
reduce the burden of CDI among patients with 
IBD and improve both clinical and healthcare 
outcomes.
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