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Abstract

Purpose of review—Clostridioides difficile infection (CDI) may complicate the course of 

ulcerative colitis and Crohn’s disease. The clinical presentation of CDI in this population is often 

atypical, and patients may experience exacerbations of their underlying inflammatory bowel 

disease (IBD) secondary to C. difficile. In this review, we aim to review the risk factors, diagnosis, 

and management of CDI in the context of IBD.

Recent findings—Patients with colonic involvement of their IBD are at higher risk for CDI and 

colonization may be more common than in the general population. Therefore, CDI is confirmed 

using a two-step approach to stool testing. Oral vancomycin or fidaxomicin are the preferred 

agents for non-fulminant disease, and oral metronidazole is no longer recommended as first-line 

therapy. For all patients with CDI recurrence, fecal microbiota transplant (FMT) should be 

considered, as this has been shown to be safe and effective. Among those who have worsening of 

their underlying IBD, retrospective research suggest that outcomes are improved for those who 

undergo escalation of immunosuppression with appropriate antimicrobial treatment of C. difficile, 

however prospective data is needed.

Summary—CDI may complicate the course of IBD, however the presentation may not be 

typical. Therefore, all patients with worsening gastrointestinal symptoms should be evaluated for 

both CDI and IBD exacerbation. Providers should consider FMT for all patients with recurrent 

CDI as well as escalation of immunosuppression for patients who fail to improve with appropriate 

antimicrobial therapy.
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Introduction

Clostridioides difficile is an anaerobic, spore-forming bacterium and a leading cause of 

nosocomial diarrhea in the United States.1 In 2011 there were an estimated 453,000 cases of 
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initial C. difficile infection (CDI) and 29,300 CDI-associated deaths.2 Due to efforts to 

reduce healthcare associated infections, the incidence of CDI improved from 154.9 to 143.6 

per 100,000 persons between 2011 and 2017.3 However, patients with IBD have a nearly 5-

fold increase in risk of CDI compared to the general population.4 In this review, we will 

summarize the most recent data regarding risk factors of CDI, the clinical presentations and 

diagnostic criteria for CDI, management of the initial episode as well as recurrent CDI, and 

management of IBD exacerbation in the setting of CDI.

Risk factors for Clostridoides difficile infection

Risk factors for CDI in the general population include hospitalization, antibiotic exposure, 

age > 65 years, female sex, immune suppression, and multiple medical comorbidities.2, 5 

However, patients with inflammatory bowel disease (IBD) appear be at greater risk for CDI. 

This population has increased interactions with healthcare settings, exposure to 

immunosuppressive medications, and altered gut microbiomes which may predispose 

individuals to CDI. In a prospective analysis of IBD patients in clinical remission with no 

recent hospitalizations or exposures to corticosteroids, immunomodulators, or antibiotics, 

asymptomatic carriage of toxigenic C. difficile was higher among IBD patients compared to 

healthy controls (8.2% vs. 1.0%).6 While no patients experienced symptoms of CDI during 

the 6-month follow-up period, the higher rate of colonization among IBD patients could be 

due to alterations in gut commensal bacteria and the mucosal immune response. Estimates of 

CDI from the Nationwide Inpatient Sample between 1998 and 2004 suggest that the 

prevalence of CDI among ulcerative colitis (UC) and Crohn’s disease (CD) patients were 

37.3 per 1,000 and 10.9 per 1,000, respectively, compared to 4.5 per 1,000 non-IBD patients.
7

Within the IBD population, risk factors for CDI have been reported variably in the literature. 

Emergency room visits, hospitalizations, and recent nonsteroidal anti-inflammatory drug 

(NSAID) use appear to be associated with a higher risk of CDI among IBD patients.8, 9 Data 

regarding the association between CDI and use of proton-pump inhibitors (PPIs) and 

antibiotics are conflicting.10–18 Similarly, some studies have implicated immunomodulator 

use as an independent risk factor for CDI while others have argued no association or even a 

protective effect against CDI.5, 9, 12, 14, 19–21 In a recent meta-analysis of 22 studies, colonic 

involvement of IBD, biologic use, and antibiotic use were found to be independent risk 

factors associated with CDI among patients with IBD.22

There also appears to be an increased risk of complications for IBD patients with 

concomitant CDI. These individuals have a higher rate of IBD exacerbation requiring 

escalation of therapy, emergency department visits, longer hospital stays, and higher rates of 

surgery.20, 23–26 In a nationwide analysis, the rate of colectomy among hospitalized UC 

patients increased from 4.3% to 8.8%.27 Additionally, two recent meta-analyses suggest a 

higher risk of colectomy among IBD patients with CDI and two suggest a higher risk of 

mortality.22, 28–30 Therefore, the prompt recognition and appropriate management of both 

CDI and IBD in this vulnerable population is critical to minimize adverse outcomes.
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Clinical Features and Diagnosis of CDI in IBD

Recognizing CDI in the setting of active IBD presents a challenge, as the clinical 

presentations of these conditions are similar. A typical presentation of CDI in the general 

population includes watery diarrhea with associated abdominal cramping, nausea, and low-

grade fever often in the setting of recent antibiotic therapy or healthcare exposure.31 

Common laboratory findings include an elevated white blood cell count to 15,000 cells/mL 

and the presence of fecal leukocytes.32 Patients with IBD who develop CDI may have 

atypical clinical features including younger age, lack of recent antibiotic use, and 

community acquisition.6, 19, 33

When patients with IBD present with new or worsening diarrhea, stool testing for CDI is 

indicated regardless of recent antibiotic exposure.23 A two-step approach for diagnosis is 

recommended.34 An initial screen should be conducted with a highly sensitive test: either the 

enzyme immunoassays (EIAs) for clostridial glutamate dehydrogenase (GDH), which 

detects the presence of clostridia organisms, both toxigenic and non-toxigenic strains, or 

polymerase chain reaction (PCR) for toxin genes. A positive screen is then followed by 

higher-specificity testing using EIA for C. difficile toxins A and B. Patients who have a 

positive PCR for toxin genes but negative EIA for toxins A and B are colonized rather than 

infected. This two-step process ensures that patients with active CDI are treated and patients 

who are simply colonized with C. difficile undergo investigation for alternative etiologies for 

their symptoms. In a hospital-based study of universal screening for C. difficile, colonization 

via PCR testing was determined to be 4.2% of 47,048 patients screened over 3 years.35 

Asymptomatic carriage of C. difficile may be as high as 8% among patients with IBD.6

Sigmoidoscopy and biopsy plays a unique role in the assessment of IBD patients with 

concomitant CDI. The mucosal appearance in this setting may not allow for the 

differentiation of CDI from IBD, particularly as the hallmark pseudomembranes of CDI seen 

in the general population are rarely seen among patients with underlying IBD.36 However, 

sigmoidoscopy can identify the extent and severity of inflammation and histologic 

examination of biopsies can potentially exclude other important causes of bloody diarrhea in 

this population, including cytomegalovirus infection, amoebiasis, and ischemic colitis.

Radiographic imaging does not provide characteristic features to differentiate CDI from IBD 

activation. However, patients who present with abdominal distention, fever, ileus, and/or 

hemodynamic instability require plain films or computed tomography (CT) of the abdomen 

and pelvis to exclude bowel perforation and toxic megacolon. Toxic megacolon is a 

potentially lethal complication of both severe CDI and IBD characterized by systemic 

toxicity and colonic dilatation to > 6 cm.37 Patients with toxic megacolon due to either CDI 

or IBD require supportive care, bowel rest, appropriate antimicrobial and/or 

immunosuppressive therapy, and surgical evaluation.

Medical Management of Initial Episode of CDI

Management of initial CDI in the IBD population can be challenging, as symptoms may be 

due in part to both infection and exacerbation of the underlying IBD. Regardless, all 
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symptomatic IBD patients with confirmed CDI by stool testing should receive appropriate 

antimicrobial therapy, which is guided by data from the general population. The Infectious 

Diseases Society of America (IDSA) defines the initial episode of CDI as non-severe, 

severe, or fulminant.1 Non-severe disease includes patients with a white blood cell count of 

≤15,000 cells/mL and serum creatinine <1.5 mg/dL, severe disease includes those with 

white blood cell count >15,000 cells/mL and/or serum creatinine ≥1.5 mg/dL, and fulminant 

colitis includes those with hypotension, ileus, or toxic megacolon.

IBD patients with an initial episode of either non-severe or severe CDI should be treated 

with oral vancomycin 125 mg 4 times daily for 10 days or fidaxomicin 200 mg twice daily 

for 10 days. Metronidazole is no longer recommended as first-line therapy given higher 

failure rates with this drug.23, 38, 39 Fidaxomicin, which is bactericidal against C. difficile, 

appears to have a lower rate of post-treatment recurrence, but its significantly higher cost 

compared to oral vancomycin currently limits its use.40, 41 A recent retrospective study has 

identified a lower rate of CDI recurrence among IBD patients initially treated with long-

duration (21–42 days) as opposed to short duration (10–14 days) oral vancomycin, however 

these results require validation in prospective trials.42 IBD patients who fail to demonstrate 

clinical improvement with appropriate antimicrobial therapy may require concomitant 

escalation of immunosuppressive therapy, which will be discussed separately.

All patients with fulminant CDI should be treated with vancomycin administered orally or 

via nasogastric tube 500 mg 4 times daily and intravenous metronidazole 500 mg every 8 

hours. Most patients with fulminant CDI should also receive intracolonic vancomycin 

administered rectally, as ileus is common and may be underrecognized. Those with 

fulminant disease also need serial abdominal examinations to detect the development of 

toxic megacolon or bowel perforation which could indicate emergent colectomy. The 

development of altered mental status, fever, cardiorespiratory failure, lactic acidosis, and 

worsening leukocytosis are poor prognostic indicators which may help identify individuals 

in whom to consider early surgical intervention.43–47 There is also retrospective data that 

suggests a mortality benefit for use of early fecal microbiota transplantation (FMT) in place 

of colectomy for fulminant CDI, however prospective trials are needed to confirm these 

findings.48, 49 Additional indications for FMT will be discussed separately.

Medical Management of Recurrent CDI

Recurrence of CDI requires the resolution of symptoms followed by recurrence of symptoms 

and a positive stool test for C. difficile within eight weeks after discontinuation of 

appropriate CDI therapy.1 This can be due to relapse of the original strain or infection with a 

new strain of C. difficile.50, 51 In the general population, CDI recurs in 10–35% of patients.
52–54 However patients with IBD are 33% more likely to experience CDI recurrence.55 Risk 

factors for recurrent CDI in the IBD population include Crohn’s colitis and recent use of 

antibiotics, 5-aminosalicylic acid (5-ASA) medications, corticosteroids, or infliximab 

relative to index CDI.55

All patients with recurrent diarrhea but negative stool testing for C. difficile should be 

evaluated for other etiologies, including post-infectious irritable bowel syndrome (IBS). The 
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prevalence of IBS at 12 months after an enteritis due to any infectious organism is estimated 

at 10%.56 In a retrospective cohort study of patients treated successfully for CDI, 25% of 

patients with no prior history of IBS met Rome III criteria for IBS with diarrhea after 6 

months.57 Additional risk factors for post-CDI IBS included history of anxiety and higher 

BMI. In a recent prospective cohort study, pre-existing IBD was independently associated 

with new gastrointestinal symptoms (bloating, constipation, or loose stools) after successful 

cure of CDI by FMT.58

If a first recurrence of CDI is confirmed by two-step stool testing, subsequent therapy should 

be distinct from the first regimen. Patients initially treated with a standard regimen of oral 

vancomycin should receive a pulse-tapered regimen of oral vancomycin which includes 125 

mg daily for 14 days followed by twice daily for 7 days, once daily for 7 days, and then once 

every 2–3 days for 2–8 weeks.1 Oral fidaxomicin 200 mg twice daily for 10 days is another 

option for these patient.59 For those that initially received oral fidaxomicin or metronidazole, 

a standard 10-day regimen of oral vancomycin is the appropriate next therapy. Data 

regarding the medication regimens effective for second or further recurrence of CDI are 

limited, and no distinct recommendations exist for patients with IBD. An oral vancomycin 

pulse-tapered regimen or oral fidaxomicin are considerations for all patients with two or 

more episodes of recurrent CDI.

A number of strategies for prevention of CDI and its recurrence have been investigated. In 

general, minimization of systemic antibiotic use and unnecessary proton pump inhibitor 

therapy is recommended.1Additionally, handwashing for caregivers of all patients with CDI 

is critical to preventing transmission, as alcohol-based hand sanitizers do not kill C. difficile 
spores. Data regarding oral vancomycin for secondary prophylaxis among patients requiring 

systemic antibiotic therapy is conflicting, but there may be a lower rate of 90-day recurrence 

among patients with only one prior episode of CDI.60 Studies of various probiotics have 

presented inconsistent results, with some demonstrating a greater risk of CDI recurrence 

with probiotic exposure.1, 61–65 Additionally, probiotics appear to impair reconstitution of 

the gut mucosal microbiome after antibiotic use.66 Therefore probiotics are not 

recommended for CDI prophylaxis.

Bezlotoxumab is a monoclonal antibody that targets C. difficile toxin B that was approved in 

2016 for the prevention of recurrent CDI among individuals at high risk of recurrence. In the 

MODIFY I/II phase 3 RCTs, bezlotoxumab was associated with a significantly lower rate of 

recurrent CDI compared to placebo.67 In a post-hoc analysis of high-risk subpopulations, a 

single infusion of bezlotoxumab resulted in a 27% absolute reduction in CDI recurrence 

within 12 weeks among patients with IBD. However, these results do not represent a 

statistically significant difference due to the relatively small number of IBD patients 

included in this analysis (28 randomized to bezlotoxumab, 14 randomized to placebo). 

Therefore, larger studies of bezlotoxumab are needed in the IBD population.68

Fecal Microbiota Transplantation for Recurrent CDI in IBD

IBD patients with recurrent CDI should be referred for consideration of FMT, which has 

been shown to be safe and effective.23 As patients with colonic IBD are at higher risk for 
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CDI recurrence, it is hypothesized that colonic dysbiosis due to chronic colitis predisposes 

these patients to CDI.55 This dysbiosis may be restored by FMT, which involves the 

instillation of microbial communities derived from healthy donor stool into the affected 

individual’s gastrointestinal tract. In a retrospective study of patients receiving FMT after at 

least 2 recurrences of CDI, FMT successfully cleared CDI in 74.4% of patients.69 However 

non-IBD patients in this cohort had a higher rate of CDI clearance at 92.1%. In another 

cohort study, 75% of patients with IBD had response to FMT for recurrent CDI, which was 

similar to the response in non-IBD patients.70 Tariq and colleagues performed a 

retrospective study of 145 IBD patients undergoing FMT for recurrent CDI and found that 

FMT induced a CDI cure rate of 80% with no further recurrence after a median of 9.3 

months of follow-up.71 Our group recently performed a prospective multicenter cohort study 

of FMT in 49 IBD patients with recurrent CDI, which demonstrated a 10% rate of FMT 

failure at week 8.72 All initial non-responders achieved clinical cure after a second FMT and 

successful C. difficile decolonization was achieved in 45/49 (91.8%) patients.

Prospective data suggests that FMT may also have a beneficial effect on the clinical course 

of IBD.73–75 Moayyedi and colleagues performed a placebo-controlled trial of 70 patients 

with active UC without infectious diarrhea, which found that 24% of those receiving FMT 

achieved remission at 7 weeks compared to 5% of those receiving placebo.73 In another 

RCT of 85 UC patients, Paramsothy et al. demonstrated that FMT induced remission in 27% 

of patients compared to 8% for placebo.74 FMT was also associated with an increase in 

microbial diversity in this study. In a systematic review and meta-analysis of 4 RCTs, FMT 

was associated with higher rates of endoscopic and clinical remission of UC compared to 

placebo (number needed to treat = 5) with no difference in adverse events.76 In a secondary 

analysis of our group’s prospective cohort study, rates of clinical improvement were 73.3% 

for UC and 62% for CD at 12 weeks after FMT.77 Only 1 of 49 patients experienced a de 

novo flare.

Prior studies also suggest that FMT is safe in the IBD population. In a systematic review of 

4 RCTs of FMT used for active UC, there was no significant increase in serious adverse 

events compared with controls.76 Our group also identified only two serious adverse events 

prospectively among 49 IBD patients after FMT for recurrent CDI, and neither of these was 

felt to be treatment-related.72

Management of immunosuppression in the setting of CDI and IBD

One aspect of management that clinicians may struggle with is the positioning of 

immunosuppression for IBD in the setting of active CDI. CDI may exacerbate underlying 

IBD, and therefore many patients should undergo escalation of immunosuppressive therapy. 

Guidance for these scenarios is mainly from expert opinion as well as retrospective studies 

(Table 1). In a European cohort of 155 hospitalized patients with CDI and IBD, 104 were 

treated with immunosuppressive medications (including corticosteroids, thiopurines, 

methotrexate, calcineurin inhibitors, or biologics) and antibiotics while 51 were treated with 

antibiotics alone. The primary composite outcome of death, colectomy, megacolon, bowel 

perforation, shock, or respiratory failure occurred in 12% of the combination therapy group 

compared to none in the antibiotic monotherapy group.78 On multivariate analysis, there was 
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no significant independent association between combination therapy and the primary 

outcome, however there was an association between 2 or more immunosuppressive 

medications and the primary outcome. In a retrospective cohort of 294 patients with CDI 

and IBD, a low serum albumin and hemoglobin and elevated creatinine were independent 

predictors of shorter time colectomy or death, but use of immunosuppressive medications 

were not.79 Data specific to corticosteroids are conflicting, as one retrospective study of 137 

IBD patients found that escalation of corticosteroids was associated with a 2-fold higher 

odds of colon surgery within 1 year after CDI.80 However three other retrospective studies of 

similar size did not identify adverse outcomes associated with corticosteroid therapy.79, 81, 82

In a recent multicenter study of 207 patients with CDI and IBD, 62 patients underwent 

escalation to corticosteroids or biologic therapy.82 The adjusted odds of severe outcomes 

(death, sepsis, or colectomy) within 90 days were reduced among patients who underwent 

escalation of immunosuppression compared to those who were not escalated. In the absence 

of much-needed prospective data regarding this issue, the most recent American 

Gastroenterological Association clinical practice guidelines recommend initiation of 

corticosteroids or immunosuppressive therapy 3–4 days after persistent symptoms of colitis 

despite appropriate antimicrobial therapy for CDI.23 Patients should be monitored closely 

for progression of symptoms and other complications during this vulnerable time. A 

comprehensive diagnostic and management algorithm for CDI in IBD is presented in Figure 

1.

Conclusion

CDI is a common but serious complication of IBD that requires simultaneous attention to 

both conditions. All IBD patients with worsening colitis symptoms should be evaluated for 

CDI and providers must acknowledge that typical risk factors such as recent antibiotic 

exposure and pseudomembranes may not be present. Those with positive two-step stool 

testing should receive oral vancomycin or fidaxomicin as initial therapy and FMT should be 

considered for those with recurrent disease. Escalation of immunosuppression may also be 

needed, especially if IBD patients fail to respond to appropriate antimicrobial therapy after 

3–4 days. However, treatment decisions should always be individualized.
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Key Points

• Due to relatively high rates of C. difficile colonization in the IBD population, 

CDI must be confirmed using a two-step approach to stool testing, including a 

positive EIA for toxins A and B.

• Oral vancomycin or fidaxomicin are the preferred agents for non-severe or 

severe CDI. Metronidazole is no longer recommended as first-line therapy.

• FMT should be considered for all patients with recurrent CDI. Medical 

therapy for recurrent CDI should always be distinct from the first regimen.

• If patients do not improve with appropriate antimicrobial therapy, escalation 

of immunosuppression may be necessary to treat IBD flares secondary to 

CDI.
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Figure 1. 
Comprehensive diagnostic and management algorithm of CDI in IBD

Abbreviations: IBD = inflammatory bowel disease, CDI = C. difficile infection, EIA = 

enzyme immunoassay, GDH = glutamate dehydrogenase, PCR = polymerase chain reaction, 

PO = oral, NGT = nasogastric tube, FMT = fecal microbiota transplant
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