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ABSTRACT  

Background: Clostridium Difficile Infection (CDI) had a negative 

impact on inflammatory bowel disease (IBD) cases.  

Aim of the work: This study was conducted to assess the prevalence of 

this infection in patients with IBD and to elucidate the risk factors and 

the impact of such infection in these cases. 

Patients and Methods:  We included a total of 120 subjects who were 

divided into two groups: the first one included 80 cases diagnosed with 

IBD, while the second one included 40 healthy controls. All cases were 

clinically assessed. Routine laboratory investigations and colonoscopy 

were performed for all cases. Furthermore, stool PCR for Clostridium 

difficile was ordered for all cases and controls.  

Result: CDI rate was significantly higher in cases compared to controls, 

as it was detected in 16.25% and 2.5% of subjects in the same groups, 

respectively. On univariate analysis, old age, long disease duration, 

severe disease, and high CRP levels were risk factors for CDI. All of 

these variables remained significant on multivariate analysis apart from 

disease duration. Surgical intervention was needed in two CDI +ve 

patients, with no mortality encountered. CDI was associated with a 

significant increase in the duration of hospitalization compared to CDI –

ve patients (15 vs. seven days, respectively). 

Conclusion: The Prevalence CDI was 16.25%. Old age, long disease 

duration, high CRP, and high disease activity are significant risk factors 

of CDI in IBD patients. In addition, CDI was associated with worse IBD 

outcomes. 

Keywords: Clostridium Difficile; Prevalence; Risk factors.……………..

 

INTRODUCTION 

Clostridium difficile infection (CDI) is the most 

common cause of antibiotic-associated diarrhea, and 

it is linked to a high rate of morbidity and mortality. 

Despite the fact that the medical community has 

gained a greater understanding of the epidemiology, 

pathophysiology, diagnosis, and treatment of this 

infection over the last decade, the rising prevalence 

and severity of CDI continue to be a challenge to 

many physicians.1, 2 

Inflammatory bowel diseases (IBD), including 

ulcerative colitis (UC) and Crohn's disease (CD), are 

relapsing inflammatory diseases that often 

necessitate long-term medical treatment, 

hospitalizations, and even surgery. 3, 4 CDI is 

becoming more common in both primary forms of 

IBD, while UC patients show more susceptibility for 

this infection and even experience more severe 

consequences. 5 

C. difficile toxin was thought to worsen chronic IBD 

and lead to relapse in some patients about three 

decades ago. 6 Isolated case series of CDI 

contributing to symptomatic relapse in IBD patients 

have been documented since then. 7-9 

The most prevalent way of acquiring CDI is from 

environmental exposure. The most prevalent 

environment for CDI infection is hospitals, which 

raises the risk of nosocomial infection. Antibiotic-

resistant C. difficile spores can be found on bed rails, 

telephones, toilets, floors, stethoscopes, and 

healthcare personnel's hands in any hospital setting. 
10, 11 Also, the infection risk is increased by sharing a 

room with an infected patient. 12 

The increased risk of this infection in IBD cases 

could be due to the long-term administration of 

steroids, immunomodulators, and antibiotics. 13, 14 

Overall, IBD patients with CDI have a greater risk of 

short- and long-term negative outcomes than those 

who do not have CDI or who only have CDI. 15-17 
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However, research on IBD patients with CDI found 

mixed results in terms of death and colectomy rates, 

length of hospital stay, and healthcare expenditures. 
17-19 

Therefore, this study was conducted to assess the 

prevalence of CDI in patients with IBD and to 

identify the risk factors and outcomes for developing 

such infection in these cases. 

PATIENTS AND METHODS 

This prospective case-control study was conducted at 

the internal medicine department of Al-Azhar 

University Hospitals (Sayed Galal), Cairo, Egypt. It 

was performed over the period from January 2019 till 

December 2020. Initially, the study gained approval 

from the Institutional Review Board of the same 

university, and informed oral consent was obtained 

from all subjects. 

A total of 120 subjects were included in the study, 

and they were split into two groups; Cases and 

control groups. The former included 80 cases 

diagnosed with IBD (UC or CD). This group was 

furtherly subdivided into two subgroups based on the 

detection of CDI (CDI +ve and -ve subgroups). The 

latter included 40 age and gender-matched healthy 

adult controls. 

We included adult subjects from either gender, aged 

between 18 and 65 years, presented with history and 

clinical manifestations of IBD for the cases group. 

On the other hand, we excluded subjects with the 

following criteria; recent antibiotic administration 

within the previous three months, chronic renal 

disease, chronic liver disease, intake of 

immunosuppressive drugs, HIV infection, or recent 

proton pump inhibitor administration. 

All of the included cases were clinically assessed. 

The patient complaint was analyzed. In addition, the 

duration of the disease and the currently commenced 

medications were recorded. Abdominal 

ultrasonography was ordered for all cases to detect 

any complications related to IBD. Besides, laboratory 

investigations included complete blood count (CBC), 

liver function tests, serum creatinine, random blood 

sugar, erythrocyte sedimentation rate (ESR), and C 

reactive protein (CRP). 

Based on clinical and laboratory criteria, the severity 

of IBD was estimated using Truelove and Witts 

Score for UC patients 
20 and Harvey and Bradshaw's 

simplified Crohn's Disease Activity Index (CDAI) 

score for CD patients. 21 

Colonoscopy was performed only for cases under 

sedation by an expert endoscopist. In terms of 

disease site, CD and UC phenotypes (bowel 

involvement) were defined using the Montreal 

categorization system. 22, 23 Multiple biopsies were 

obtained for histopathological examination. 

CDI was confirmed by performing stool PCR 

(Polymerase Chain Reaction). A sterile chip of stool 

was removed from each sample for the PCR 

experiment and transported to the laboratory on dry 

ice for analysis. For this study, we used the BD 

GeneOhm Cdiff test (BD Diagnostics, San Diego, 

CA). The PCR assay was carried out according to the 

manufacturer's instructions. Based on the result of 

PCR, cases were subdivided into two subgroups; the 

first one included CDI -ve cases while the second 

one included CDI +ve cases. 

Our primary outcome was to detect the prevalence of 

CDI in IBD cases, whereas secondary outcomes 

included evaluation of the risk factors of CDI, along 

with the effect of CDI on disease outcomes. 

Statistical analysis 

The data collected were coded, processed and 

analyzed with SPSS version 26 for Windows® 

(Statistical Package for Social Sciences) (IBM, SPSS 

Inc, Chicago, IL, USA). Qualitative data as number 

(frequency) and percent was presented. The Chi-

Square test (or Fisher's exact test) made the 

comparison between groups. The Kolmogorov-

Smirnov test tested quantitative data for normality. 

Data was shown as median ± SD. 

To compare two groups with categorical variables, 

Chi-Square test (or Fisher’s exact test) were used. To 

compare two groups with normally distributed 

quantitative variables, independent samples 

(student’s) t-test was used and Mann-Whitney U-test 

was used if the data were abnormally distributed.  

Univariate and multivariate logistic regression 

analysis were used to identify the dependent and 

independent risk predictors of binary categorical 

outcome. For all tests, P values <0.05 are considered 

significant. 

RESULTS 

Starting with comparing cases to controls, age and 

gender showed no significant difference between 

cases and controls. However, In the same groups, 

BMI showed a substantial decrease in cases 

compared to controls (p = 0.035). 

Regarding CBC parameters, hemoglobin showed a 

significant drop in cases compared to controls (8.3 

vs. 11.33 g/dl respectively – p = 0.015), while 

leucocytic count showed a significant increase in the 

same group (11.71 vs. 9.09 respectively – p = 0.019). 

Nevertheless, platelet count showed no significant 

difference between cases and controls. 

Serum albumin showed a significant decrease in 

cases (p = 0.002). Other liver and kidney functions 

were comparable between cases and controls. C-

reactive protein showed a significant rise in cases 

compared to controls (16.9 vs. 3.02 mg/dl – p < 

0.001). 

It was evident that the CDI rate was significantly 

higher in cases compared to controls (p = 0.01), as it 

was detected in 16.25 and 2.5% of subjects in the 

same groups, respectively. The previous data are 

summarized in Table 1. 
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 Cases (n = 

80) 

Controls 

(40) 

P value 

Age (years) 44.09 ± 

7.63 

45.72± 

8.57 

0.326 

Gender 

Males 

Females 

42 (52.5%) 

38 (47.5%) 

22 (55%) 

18 (45%) 
0.192 

BMI (kg/m2) 
23.09 ± 

2.31 

28.72± 

3.44 
0.035* 

Hemoglobin 

(g/dl) 
8.30 ± 1.39 

11.33 ± 

2.63 
0.015* 

PLTs(103/µl) 
272.20 ± 

52.39 

259.60 ± 

40.35 
0.143 

WBCs (103/ml) 
11.71 ± 

1.25 
9.09 ± 1.49 0.019* 

Albumin (g/dl) 
2.98 ±  

0.21 

4.18 ±  

0.38 
0.002* 

Creatinine 

(mg/dl) 
0.92 ± 0.26 0.94 ± 0.27 0.980 

CRP (mg/l) 16.9 ± 3.7 3.02 ± 0.87 
< 

0.001* 

Blood glucose 

level (mg/dl) 

122.79 ± 

15.51 

127.87 ± 

13.01 
0.108 

ALT (IU/ml) 
28.08 ± 

5.83 

29.72 ± 

5.22 
0.215 

AST (IU/ml) 28.01± 6.41 
27 .70 ± 

5.20 
0.378 

CDI positivity 
13 

(16.25%) 
1 (2.5%) 0.010* 

*: significant p-value. 

Table 1: Demographic and laboratory criteria 

between cases and controls. 

 

We subdivided the included cases according to the 

positivity of CDI into two subgroups; the first 

subgroup included 67 cases that showed negativity 

for the test, while the remaining 13 cases showed its 

positivity. The prevalence of that infection was 

16.25%. 

The mean age of the included cases in the two 

subgroups was 41.68 and 49.25 years in CDI -ve and 

+ve groups, respectively (p = 0.019). Unlike age, 

gender and BMI showed no significant difference 

between the two subgroups (p > 0.05). 

No significant difference was detected between the 

diseased subgroups regarding systemic 

comorbidities, clinical presentation, previous 

intestinal resections, and treatment regimens (p > 

0.05). However, the duration of the disease showed a 

significant prolongation in the CDI +ve group (p = 

0.001). Table (2) summarizes the previous data. 

As shown in Table 3, all laboratory parameters 

showed no significant difference between the two 

cases subgroups (p < 0.05), apart from CRP that 

showed a significant elevation in cases with CDI. It 

had mean values of 18.42 and 12.51 g/dl in CDI +ve 

and -ve cases respectively (p = 0.002). 

 

 

 

 

 CDI -ve (n 

= 67) 

CDI +ve (n 

= 13) 

P value 

Age (years) 41.68 ± 

4.52 

52.94 ± 

5.32 

0.019* 

Gender 

-Male 

-Female 

 

36 

(53.73%) 

31 

(46.27%) 

 

6 (46.15%) 

7 (53.85%) 

0.095 

BMI (kg/m2) 22.88 ± 

2.10 

24.24 ± 

3.02 

0.316 

Diabetes 

mellitus 

18 

(26.87%) 

4 (30.77%) 0.182 

Hypertension 14 

(20.89%) 

3 (23.07%) 0.264 

Smoking 22 

(32.84%) 

3 (23.07%) 0.065 

Clinical 

presentation 

-Abdominal 

pain 

-Diarrhea 

-Bleeding 

-Fever 

-Previous 

history of 

fistula 

67 (100%) 

67 (100%) 

29 

(43.28%) 

25 

(37.31%) 

5 (7.46%) 

13 (100%) 

13 (100%) 

5 (38.46%) 

5 (38.46%) 

2 (15.38%) 

>0.05 

History of 

previous 

intestinal 

resection 

13 (19.4%) 2 (15.38%) 0.126 

Duration of 

disease (years) 

5 (2 – 10) 11 (3 -18) 0.001* 

Treatment 

regimen 

-Mesalamine 

-Sulfasalazine 

35 

(52.24%) 

32 

(47.76%) 

7 (53.85%) 

6 (46.15%) 

0.486 

*: significant p-value. 

Table 2: Demographic and clinical data of CDI +ve 

and –ve subgroups. 

 CDI -ve (n = 

67) 

CDI +ve (n 

= 13) 

P value 

Hemoglobin 

(g/dl) 

8.46± 1.61 4..5 ± 0.96 0.238 

PLTs(103/µl) 
282.11±49.6 261.5 ± 

53.12 

0.109 

WBCs 

(103/ml) 

11.55 ± 1.13 11.87 ± 1.40 0.196 

Albumin 

(g/dl) 

2.87 ± 0.25 2.95 ± 0.18 0.306 

Creatinine 

(mg/dl) 

0.96 ± 0.21 0.89 ± 0.34 0.352 

CRP (mg/l) 12.51 ± 1.69 18.42 ± 2.48 0.002* 

Blood glucose 

level (mg/dl) 

127.56 ± 

17.81 

118.98± 

14.73 

0.138 

ALT (IU/ml) 27.81 ± 5.96 29.47 ± 5.70 0.137 

AST (IU/ml) 29.60 ± 6.52 26.99 ± 6.21 0.149 

*: significant p-value. 

Table 3: Laboratory criteria in the study cases. 

The type and extent of IBD did not show any 

significant difference between the two study 

subgroups. Conversely, disease severity showed a 

significant difference between the two subgroups (p 

= 0.001), as severe cases were more encountered in 

CDI +ve cases.  
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There was a significant prolongation of hospital stay 

in cases that showed positivity for CDI (p < 0.001). 

Although only two cases required surgical 

intervention in the two subgroups, the incidence was 

significantly higher in the CDI +ve group (0.029). 

 CDI -ve (n 

= 67) 

CDI +ve 

(n = 13) 

P value 

Disease type 

-UC 

-CD 

 

42 

(62.69%) 

25 

(37.31%) 

 

7 (53.85%) 

6 (46.15%) 

0.067 

Disease extent 

-L1 or E1 

-L2 or E2 

-L3 or E3 

 

40 (59.7%) 

16 

(23.88%) 

11 

(16.42%) 

 

7 (53.8%) 

3 (23.07%) 

3 (23.07%) 

0.098 

Disease severity 

-Mild 

-Moderate 

-Severe 

 

31 

(46.26%) 

21 

(31.34%) 

15 

(22.38%) 

 

4 (30.77%) 

3 (23.07%) 

6 (46.15%) 

0.001* 

Duration of 

hospitalization 

(days) 

7 (2 – 12) 15 (4 – 26) < 0.001* 

Need for 

surgical 

intervention 

2 (2.98%) 2 (15.38%) 0.029* 

Mortality 0 (0%) 0 (0%) 1 

*: significant p value. 

Table 4: Disease criteria and outcomes in CDI +ve 

and –ve subgroups. 

On regression analysis to detect the risk factors for 

having CDI in IBD cases (table 5), old age, long 

disease duration, severe disease, and high CRP levels 

were risk factors for CDI on univariate analysis. All 

of these variables remained significant on 

multivariate analysis apart from disease duration. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Variables Univariate 

analysis 

Multivariate analysis 

OR 95% 

CI for 

OR 

P-

value 

Age 0.001* 2.645 1.657-

3.925 

0.001* 

Gender 0.891    

BMI 0.659    

Diabetes 0.235    

Hypertension 0.492    

Smoking 0.614    

History of 

previous 

surgery 

0.744    

Disease 

duration 

0.004* 1.029 0.811- 

1.498 

0.063 

Disease type 0.128    

Disease extent 0.148    

Disease 

severity 

0.001* 2.263 1.787- 

3.293 

0.009* 

Drugs used 0.402    

Hb 0.474    

WBCs 0.362    

Platelets 0.967    

Albumin 0.813    

Creatinine 0.283    

CRP 0.002* 1.825 1.425- 

2.315 

0.031* 

*: significant p value. 

Table 5: Regression analysis to detect the risk 

factors for having CDI in IBD cases. 

DISCUSSION 

This study was conducted to estimate the prevalence 

and risk factors of CDI in cases with IBD. We 

encountered 13 patients in the cases group showing 

positivity for CDI (16.25%), compared to only one 

control (2.5%). It was evident that there is an 

increased rate of CDI in cases diagnosed with IBD. 

Compared to the general population, multiple studies 

have shown an increase in CDI frequency in patients 

with IBD. 13, 15, 17, 24 This confirms our findings. 

Our incidence is higher than the one reported by 

previous studies, which ranged between 3 and 6%. 13, 

15, 17 Nevertheless, it is following Zhang and his 

colleagues, who reported that CDI was detected in 99 

out of 646 cases with IBD (15.32%). 25 Other authors 

reported much higher Prevalence, as CDI was 

detected in 20 out of 81 cases (24.7%). 26 

Little is known about the role of asymptomatic C. 

difficile colonization and its progression to CDI. 

Clostridium colonization occurs at a rate of 20% to 

40% in hospitalized people, compared to 2% to 3% 

in healthy persons. 27, 28 The previous reports agree 

with our findings regarding the prevalence of CDI in 

the control group. 
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In our study, C-reactive protein showed a significant 

rise in cases compared to controls (p < 0.001). 

Erbayrak and his colleagues showed that CRP levels 

were considerably higher in IBD cases compared to 

controls (p < 0.05), which is consistent with our 

findings. CRP levels in UC, CD, and controls were 

17.53, 33.83, and 4.28 mg/dl, respectively.  29  

Based on CDI test findings, the study cases were 

subdivided into two subgroups; the first one included 

67 cases that showed negativity for CDI, while the 

other one included the remaining 13 cases that 

showed positivity for CDI. Old age was also a 

significant risk factor for CDI infection on univariate 

and multivariate analyses (p = 0.001). In line with 

our findings, a statewide prospective population-

based investigation in Sweden found that the rate of 

CDI was ten times greater in people over 65 than in 

people under the age of 20. 30 

Several facts could explain this phenomenon. First, a 

weakened innate or humoral immune response may 

increase the frequency and severity of CDI. 31, 32 

Also, the increased occurrence of CDI in the elderly 

could be linked to changes in intestinal microbial 

composition. 33, 34 Furthermore, chronic diseases and 

an increase in infection rates, necessitating 

polypharmacy, including antibiotics, are much more 

common in this age group. 35, 36 

In the current study, the duration of the disease 

showed a significant prolongation in the CDI +ve 

group compared to CDI -ve cases (p = 0.001). Long 

disease duration was a significant risk factor for CDI 

on univariate analysis (p = 0.004). We think that 

might agree with our findings regarding age, as old 

age is often associated with long disease duration. 

Another study negated any significant differences 

between CDI +ve and -ve cases regarding the 

duration of the disease (p = 0.647). It had median 

values of 55 and 84 months in CDI +ve and -ve 

cases, respectively. 37  

Our findings showed that disease extent did not have 

a significant impact on developing CDI (p = 0.98). 

Also, Zhang et al. negated any significant impact of 

disease location on the development of CDI in IBD 

cases (p > 0.05). 25 Maharshak et al. also denied any 

significant impact of disease extent on developing 

CDI in IBD cases neither in UC or CD cases. 8 

In the current study, severe disease was a strong 

predictor of having CDI on both univariate and 

multivariate analyses (p = 0.001 and 0.009, 

respectively). In line with our findings, another study 

reported that all CDI cases had moderate to severe 

disease (100%), while only 30% had the same stage 

in CDI -ve group (p = 0.001). 38 

Our study detected no significant difference between 

the two subgroups regarding the treatment regimen 

commenced for IBD. In another study, authors 

negated any significant impact of mesalamine 

administration on CDI development (p = 0.47), as it 

was reported by 64.1 and 71.8% of cases in CDI +ve 

and -ve cases, respectively. 39  

The Prevalence of fever did not show a significant 

difference between the two subgroups (p = 0.835), 

which was present in 37.31 and 38.46% of cases in 

CDI -ve and +ve, respectively. On the contrary, 

another study reported a higher Prevalence of fever 

in cases with CDI than those who did not (p = 0.049). 

Fever was detected in 27 and 0% of cases in the two 

groups, respectively. 37 

In our research, there was no significant difference 

between the two groups in terms of the previous 

history of fistula (p = 0.074), which was found in 

7.46 and 15.38 percent of CDI -ve and +ve cases, 

respectively. Another study reported that the CDI 

+ve group included 30.6% of its cases with fistula, 

versus only 15.1% of cases in the CDI -ve group, 

with a significant difference between the two groups. 
25 

In the current study, no significant difference was 

detected between the two groups regarding total 

leucocytic count (p = 0.196), which had mean values 

of 11.55 and 11.87 in CDI -ve and +ve groups, 

respectively. Kariv et al. also reported no significant 

difference between CDI +ve and -ve cases regarding 

WBCs (p = 0.49), which had median values of 11.5 

and 8.7 x 109 cells/l in the two groups, respectively.39 

In our study, CRP showed a significant elevation in 

cases with CDI (p = 0.002). Increased CRP was a 

significant predictor of CDI in cases with IBD on 

both univariate and multivariate analysis. This could 

be explained by disease severity in both groups. As 

mentioned before, disease severity was significantly 

increased in CDI +ve cases, and it was previously 

reported that there is a significant correlation 

between CRP levels and histological findings in 

IBD.40, 41 

In the current study, there was a significant 

prolongation of hospital stay in cases that showed 

positivity for CDI (p < 0.001). Multiple studies 

others highlighted the longer stays than in IBD 

patients with CDI compared to those who did not. 15, 

17, 19, 24, 42 On the other hand, others reported similar 

stays 13, 16 and reported some shorter ones. 18 

In our study, although only two cases required 

surgical intervention in the two subgroups, the 

incidence was significantly higher in the CDI +ve 

group (0.029). Other studies have found that CDI in 

IBD patients is associated with a higher colectomy 

rate than IBD patients without CDI or those with 

CDI alone. 16, 42, 43 

In our study, we reported no mortality in the included 

cases. Likewise, no deaths were reported by Bossuyt 

et al. among their UC and CDI patients. 18 From 1998 

to 2007, Ananthakrishnan et al. found a non-

significant increase in the relative mortality risk in 

IBD patients with superimposed CDI (OR = 2.38, CI: 

1.52-3.72).  43 On the other hand, multiple other 

studies reported that mortality rates are higher in IBD 

patients with CDI than in those without CDI or with 

CDI alone. 17, 19, 42 

Our research has some limitations. First and 

foremost, our study is a single-center study with 

small sample size.  Also, the financial cost of CDI 

infection should have been evaluated. 
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CONCLUSION 

The Prevalence of CDI is higher in IBD cases than 

the normal population. The Prevalence CDI in the 

selected sample was 16.25%. Old age, long disease 

duration, high CRP, and high disease activity are 

strong risk factors of CDI in IBD patients. In 

addition, CDI has a significant negative impact on 

IBD cases as it is associated with more extended 

hospitalization and an increased need for surgical 

intervention. 
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