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Clostridioides difficile Infection: Approaching  
a Difficult Menace

Introduction
Clostridioides difficile (C. difficile) is an anaerobic, 
gram-positive, spore-forming bacterium ubiqui-
tously present in the environment. An intact gas-
trointestinal microbiota provides colonization 
resistance against the development of C. difficile 
infection (CDI), which is the clinical manifesta-
tion of active toxin production and inflammation 
due to presence of the C. difficile bacterium in the 
colon. Disturbances and changes in the gut 
microbial ecology permit an unchecked growth of 
C. difficile and leads to CDI.1 These acute pertur-
bations of the intestinal microbiota commonly 
occur with antibiotic therapy, which is universally 
known to predispose patients to CDI develop-
ment. There are important known causes of 
chronic perturbations of the intestinal microbiota 
such as autoimmune and inflammatory diseases 
of the colon which predispose towards CDI.

Inflammatory bowel diseases (IBD), including 
ulcerative colitis (UC) and Crohn’s disease, are 
chronic inflammatory disease of the intestinal tract 
typically characterized by abdominal pain, diar-
rhea and bleeding, systemic symptoms such as 
weight loss, fever, and fatigue, along with extra-
intestinal manifestations including the skin, eyes, 
and joint disease. Causes implicated in the patho-
genesis of IBD include genetic factors, abnormal 
intestinal immunity, and associations postulated 
with a disrupted gut microbiota.2 Similar to antibi-
otic exposure, a result of disturbed microbiota is 
the colonization and the establishment of infection 
by pathobionts such as C. difficile. In fact, CDI is 
the most common complication and the leading 
cause of disease flare-up in patients with IBD.3

Worsening of diarrhea that occurs due to an 
underlying flare of IBD can often be clinically 
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indistinguishable from the presence of superim-
posed CDI. An IBD flare is managed with immu-
nosuppression, while CDI is managed with 
antibiotics; the infection itself leads to IBD flares, 
making management challenging.4,5 Immuno-
suppressive therapy may increase the risk of com-
plications from CDI and worsen clinical 
outcomes. Since these two conditions mandate 
different therapies, and CDI leads to adverse out-
comes in IBD patients, it is imperative to identify 
CDI in a patient experiencing an IBD flare.

The burden of CDI in IBD
A retrospective study demonstrated that not only 
is the incidence of CDI higher in the IBD popula-
tion as compared with the non-IBD population, 
but UC patients are at a particularly higher risk.6 
The association of CDI with UC is the result of 
colonic inflammation. A population-based retro-
spective cohort study determining the effect of 
CDI on health outcomes in patients with UC 
found that 9% of UC patients admitted to hospi-
tal had concomitant CDI and had an increased 
short- and long-term mortality.7 An analysis of a 
national hospitalization database, the Nationwide 
Inpatient Sample (NIS), revealed an increase in 
the frequency of CDI complicating the hospital 
course of both Crohn’s disease (with 8/1000–
12/1000 patient admissions from 1998 to 2004) 
and UC (with 24/1000–39/1000 patient admis-
sions from 1998 to 2004).8 A similar study ana-
lyzed patients with CDI and IBD using the 
National Hospital Discharge Survey (NHDS) 
database from 2005 to 2009.9 The overall inci-
dence of CDI was 369.8/10,000 IBD hospital 
admissions, where the incidence in UC admis-
sions was 445.6/10,000 and was significantly 
higher than Crohn’s disease at 220.3/10,000 
admissions (p < 0.0001).

A study evaluated the incidence of concurrent 
infections in patients presenting with an IBD flare 
over a 5-year time period.5 Approximately 10% of 
IBD relapses were attributed to infections, of 
which half were due to CDI and the other half 
were due to organisms. Another study evaluated 
all patients admitted with an IBD flare for the pres-
ence of CDI from 2012 to 2014.10 Stool testing for 
C. difficile was carried out using cultures, stool 
cytotoxicity assays, glutamate dehydrogenase, and 
the presence of toxins A or B. A total of 461 
patients were hospitalized and 35 were CDI posi-
tive on admission, diagnosed by stool culture or 

stool cytotoxicity assays. Out of these, C. difficile 
toxin was detected in 12 (34%) patients, while C. 
difficile toxigenic strains without circulating toxin 
were detected in 23 (66%) patients. These data 
suggested IBD patients without the presence of 
toxins may have been colonized with C. difficile.

Pathogenesis
A diverse gut microbiota provides resistance 
against colonization and infection by opportunis-
tic non-commensal microorganisms. A disruption 
of the normal gut flora can predispose patients to 
the establishment of CDI. The most implicated 
risk factor for CDI development is the use of anti-
biotics.11 Other risk factors include immunosup-
pression, chemotherapy, acid reduction therapy, 
prior C. difficile infection, hospitalization, stays in 
a long-term care facility, and surgeries.12,13

The pathophysiology of CDI tends to differ for 
patients with IBD than those without.3 Patients 
with concomitant CDI and IBD are mostly 
younger and more often have community-
acquired CDI; in contrast, patients without IBD 
are likely to be older, with hospital-acquired CDI 
and more likely have antibiotic exposure. In addi-
tion, patients with IBD have persistent distur-
bances in their gut microbial environment, which 
puts them at a higher risk of recurrence. Patients 
without IBD are likely to discontinue antibiotics 
that potentially put them at a risk of CDI, corre-
lating with a lower chance of CDI recurrence 
compared with those with IBD.3

The colitis that results with IBD is associated 
with a disrupted gut microbial environment pre-
disposing to CDI. Patients with IBD acquire C. 
difficile more commonly from the community 
compared with healthcare settings by exposure to 
spores in the environment.6 These C. difficile 
spores survive the acidic contents of the stomach 
and reach the intestine. In the intestine, they are 
converted into vegetative forms under favorable 
conditions; chiefly, these are an appropriate body 
temperature and the presence of primary bile 
acids.14 The vegetative forms subsequently pro-
duce two major protein exotoxins, toxin A and 
toxin B. These two toxins are the main virulence 
factors of C. difficile that cause direct damage to 
the colonic epithelial cells, causing a loss of epi-
thelial integrity and eventually leading to diar-
rhea.15 In patients with IBD, the diarrhea that 
results due to CDI worsens the underlying IBD 
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and leads to a flare-up. The treatment of CDI 
with antibiotics further disturbs the gut microbial 
environment, potentially propagating the cycle of 
recurrent CDI.

Data also suggest that the type of therapy used for 
the management of IBD may influence the risk of 
CDI. A study reported that the prevalence of CDI 
in IBD patients receiving azathioprine was signifi-
cantly higher, and that patients on combined-
therapy with a biologic agent and an 
immunomodulator showed no CDI.16 Similarly, 
another study demonstrated that the use of 
immunomodulators such as azathioprine and 
6-mercaptopurine, or mesalamine, was associ-
ated with the development of CDI. The mainte-
nance of immunosuppression was independently 
associated with the emergence of CDI in IBD 
patients.12 All IBD patients who present with 
diarrhea should be tested for CDI, irrespective of 
IBD medications used.

Clinical features and outcomes
Toxigenic strains of C. difficile can produce a wide 
range of outcomes, from asymptomatic carriage 
and mild diarrhea to life-threatening colitis and 
even death.17 A typical presentation of CDI 
includes an increase in stool frequency, watery 
consistency, abdominal pain, nausea, and fever. 
Patients with IBD and CDI may have atypical 
manifestations, such as bloody stools; in particu-
lar, this is seen in younger individuals sometimes 
without a history of antibiotics or exposure to 
hospital facilities.12 The classical endoscopic or 
histological findings of CDI, including pseudo-
membranes, are uncommon in most IBD patients 
with CDI.12,18 Patients with IBD and CDI with 
pseudo-membranes most commonly present with 
fever, but their clinical outcome is similar to those 
IBD patients without pseudo-membranes.18

Studies have investigated the correlation between 
CDI and IBD activity demonstrated conflicting 
findings. Weber et al.19 evaluated 64 patients with 
relapsed IBD and 9% tested positive for CDI. 
Some studies have observed a correlation between 
CDI and IBD disease activity. In a study of 50 
UC patients, 24% patients with acute disease had 
CDI, compared with 4% of quiescent patients.20 
In addition, 66% of the C. difficile positive patients 
had severe IBD, 33% had moderate IBD, and 
none had mild IBD. Patients with IBD who have 
CDI have worse long-term clinical outcomes 

(including UC-related hospitalizations, failure of 
immunosuppression, emergency visits, and the 
need for colectomy) compared with CDI negative 
patients at 1 year after the initial 
admission.6,8,12,21–23

Data from the NIS from 1993 to 2003 for all IBD 
patients with CDI demonstrated that the case 
fatality for UC patients with C. difficile was 8.5% 
and was especially high (⩾25%) in patients who 
underwent routine intestinal surgery.24 Patients 
with both CDI and IBD have a longer hospital 
length of stay by 3 days than those with IBD but 
without CDI.8 Patients with IBD and CDI more 
frequently require colectomy and other gastroin-
testinal surgeries.8,12 A study included patients 
from two hospitals over a span of 13 years to 
establish clinical and laboratory predictors of 
poor outcomes (colectomy or death within 
180 days) of CDI in patients with IBD.25 Older 
age, low serum albumin (<3 g/dl), low hemo-
globin (<9 g/dl), and high serum creatinine 
(>1.5 g/dl) were associated with an increased risk 
of these adverse outcome.25 The type of IBD and 
prior hospitalization related to IBD were not 
associated with colectomy or with CDI-related 
death.25 An overall high mortality rate of 15.2% 
was noted in the 180-day follow up period. 
Another retrospective cohort study demonstrated 
that IBD patients were 33% more likely to experi-
ence a recurrence of CDI.23 Within this cohort, 
the use of certain drugs including antibiotics, 
5-aminosalicylic acid, and biologics such as inf-
liximab, as well as non-ileal Crohn’s disease were 
found to be predictors of recurrent CDI.

Diagnosis
Due to the presence of overlapping symptoms in 
CDI and IBD, it is crucial to have a high index of 
suspicion for CDI in patients experiencing an 
IBD flare-up. C. difficile infection and IBD can 
present with diarrhea as a prominent symptom, 
and also with abdominal pain and fever. Bloody 
diarrhea is a more common symptom of IBD 
compared with CDI. Nonetheless, diagnosis on 
the basis of symptoms alone is not reliable. 
Diagnostic tests for CDI are chiefly composed of 
nucleic acid amplification tests (NAATs) or 
enzyme immunoassays (EIAs). A positive stool 
test for C. difficile by nucleic acid amplification 
does not diagnose CDI due to possible symptom-
less carriage of toxigenic strains of C. difficile. This 
can potentially lead to over diagnosis with the 
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very sensitive PCR assays. In addition, toxin-
based assays such as EIAs have a low sensitivity 
and may lead to under-diagnosis. Due to these 
diagnostic challenges, a 2-step testing approach is 
preferred3 (Figure 1). The first step includes test-
ing for glutamate dehydrogenase (GDH) with an 
EIA, which is highly sensitive but not specific.3 A 
negative GDH rules out CDI. If the GDH is posi-
tive, it is followed up by an EIA for C. difficile 
toxin; this is highly specific but not sensitive and 
helps to confirm the diagnosis of CDI (Figure 1).

Treatment

The management of ongoing CDI in a patient 
with IBD
The management of CDI is approached based on 
severity and the number of recurrences. The 
infection is classified as non-severe, severe, or 

fulminant, based on clinical and laboratory 
parameters.26 A non-severe initial episode is 
defined by leukocytosis with a white blood cell 
count of ⩽15,000 cells/ml and a serum creatinine 
level <1.5 mg/dl. In contrast, an initial severe epi-
sode is defined by leukocytosis with a white blood 
cell count of ⩾15,000 cells/ml or a serum creati-
nine level >1.5 mg/dl. A fulminant episode 
includes the presence of hypotension or shock, 
ileus, or megacolon.26

Patients who present with symptoms of an IBD 
flare-up should undergo testing for CDI. Positive 
lab results should be followed by guideline-based 
treatment with a frequent reassessment of symp-
toms (see Figure 2 for the broad management of 
symptoms and Figure 3 for treatment guidelines 
for CDI in IBD patients).3,26 As an acute CDI 
episode in IBD patients is associated with 
increased colectomy rates and lengthy hospital 

Figure 1. The 2-step approach for diagnosing CDI – (i) GDH by EIA (ii) EIA for toxin A/B. A negative GDH test 
can rule out CDI but if there is a high index of suspicion, it should be followed by EIA for toxins. A negative test 
rules out CDI, but a positive test should be followed by PCR which can confirm the diagnosis. In contrast, a 
positive GDH test mandates EIA for toxins A/B. A positive toxin test confirms the diagnosis, while a negative 
test requires PCR for diagnosis.
CDI, Clostridioides difficile infection; EIA, enzyme immunoassay; GDH, glutamate dehydrogenase enzyme; PCR, polymerase 
chain reaction.
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stays, IBD should be considered as a CDI severity 
marker. These patients, especially those positive 
for severity indicators (severe abdominal pain, 
profuse diarrhea, and markedly increased leuko-
cyte count) should be aggressively managed as 
inpatients.12,27 Broadly speaking, there are three 
treatment options available for CDI treatment; 
pharmacotherapy, fecal microbiota transplanta-
tion, and surgery.

An initial episode of CDI in an IBD patient can be 
treated with vancomycin (an extended regimen 
may be considered) or fidaxomicin for 10 days. 
Metronidazole is no longer recommended for 
CDI treatment, especially in patients of IBD.3,26 A 
retrospective observational study in patients with 
IBD showed that the patients with UC treated 
with vancomycin for non-severe CDI had shorter 
hospital stays and less frequent readmissions as 
compared with metronidazole therapy [length of 
stay, 6.38 days versus 13.62 days (p = 0.02); 30-day 
readmissions 0% versus 31% (p = 0.04)].28

Another study investigating the relationship 
between the duration of antibiotic treatment and 

recurrence rates of CDI in IBD patients showed 
that long duration (21–42 days) vancomycin is 
associated with significantly lower recurrence 
rates as compared with short duration (10–
14 days) vancomycin (1.8% versus 11.7%; 
p = 0.043).29 Fidaxomicin is used as an alternative 
to vancomycin for the treatment of CDI. There 
are limited data on fidaxomicin as a therapeutic 
option of CDI in IBD patients. A retrospective 
study measuring the efficacy of fidaxomicin in the 
treatment of CDI in IBD patients showed resolu-
tion of diarrhea in 81.8% patients (n = 22), with a 
30-day recurrence of 19% (n = 21).30

A first recurrence is treated with fidaxomicin for 
10 days (if vancomycin was used for the initial 
episode), or with a prolonged pulsed and tapered 
regimen of vancomycin. Studies also suggest that 
fidaxomicin extended regimens may be beneficial 
as well (Figure 3). Recent data evaluating the out-
comes of fidaxomicin extended regimen versus 
standard vancomycin in patients with CDI 
showed that extended fidaxomicin was superior 
to standard vancomycin for sustained clinical 
cure of CDI.31 Although fidaxomicin appears to 

Figure 2. Broad approach to management of CDI in patients with IBD.
CDI, Clostridioides difficile infection; IBD, irritable bowel disease.
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be the better drug with statistical significance, 
its cost continues to be an ongoing challenge, with 
cost-effectiveness analyses demonstrating a ben-
efit for fidaxomicin.32 Patient assistance programs 
have been established in order to help cover the 
cost of fidaxomicin for eligible individuals. For 
further recurrences, prolonged vancomycin regi-
mens or vancomycin followed by rifaximin can be 
used. In addition, fidaxomicin for 10 days or van-
comycin or fidaxomicin followed by FMT are 
recommended treatment options (Figure 3).

One of the newer therapies approved by the FDA 
for recurrent CDI is bezlotoxumab (a monoclonal 
antibody against the C. difficile toxin B).33 
Although its efficacy has not been studied sepa-
rately on patients with IBD, phase III clinical tri-
als have shown that bezlotoxumab alone, when 
used as an adjunct with the standard of care 

antibiotic therapy leads to a significant decrease 
in the recurrence rate of CDI as compared with 
the placebo group (MODIFY I: 17% versus 28%; 
p < 0.001; MODIFY II: 16% versus 26%; 
p < 0.001).34 A post hoc analysis showed that the 
most significant risk reduction from bezlotox-
umab was seen in the high-risk patient groups 
(age ⩾65 years, severe CDI, immunocompro-
mised state, and prior episode of CDI with the 
hypervirulent B1/NAP1/027).35 A post hoc analy-
sis in the IBD sub-population from phase III clin-
ical trials showed a trend of reduction in recurrent 
CDI in the bezlotoxumab group compared with 
placebo [27.2% absolute reduction with 95% 
confidence interval (CI) of −57.9 to 9.6].36

Fecal microbiota transplantation is emerging as a 
preferred treatment for multiple, recurrent CDIs 
in patients with underlying IBD. A longitudinal 

Figure 3. Guideline based treatment of CDI in IBD patients.
aFor patients who have delayed response to 10-day treatment, the therapy duration should be increased to 14 days.
bVancomycin taper regimen: VAN 125mg QID for 10–14 days, two times per day for a week, once per day for a week, and then 
every 2 or 3 days for 2–8 weeks.
*Strong strength of recommendation.
BID, 2 times a day; CDI, Clostridioides difficile infection; FDX, fidaxomicin; IBD, irritable bowel disease; MNZ, metronidazole; 
QID, 4 times a day; TID, 3 times a day; VAN, vancomycin.
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retrospective cohort study conducted on 134 
patients (46 with IBD and 88 without IBD) 
showed no difference in CDI recurrence in the 
two groups at 2 months (22.5% versus 17.9%; 
p = 0.63) and 6 months (38.7% versus 36.5%; 
p > 0.99).37 Another retrospective cohort study 
comparing CDI in IBD and non IBD patients 
showed no significant difference in their response 
rate to FMT (87% versus 75%; p = 0.13), CDI 
relapse rate (17% versus 25%; p = 0.38), or re-
infection rates (14% versus 20% p = 0.46).38

A prospective, multicenter cohort study evaluat-
ing IBD and the safety outcomes of FMT showed 
that the transplantation was safe and well-toler-
ated, with 67.3% (n = 49) of patients showing 
improvement in IBD post-FMT (measured by 
Harvey-Bradshaw Index score and Mayo score). 
Overall, 30.6% of the patients showed no change 
in their IBD status, while one patient showed a de 
novo flare of IBD.39 One prospective study con-
ducted on 35 IBD patients suffering from recur-
rent CDI showed negative CDI testing in 97% of 
patients post-FMT. Side effects included IBD 
flares requiring immunosuppression escalation in 
54% of patients, surgery (diverting ileostomy or 
total proctocolectomy) in 6% of patients, and 
perianal abscess/fistulas in 9% of patients.40

Another study carried out with 56 patients 
showed 85.7% efficacy of FMT in treating recur-
rent CDI in patients suffering from IBD (meas-
ured as the disappearance of toxin B on stool 
PCR). A flare of underlying IBD was seen in 
57.1% of patients with UC, compared with 
10.7% seen in Crohn’s disease (p = 0.002). Flares 
were more frequent in patients who had either an 
underlying primary sclerosing cholangitis associ-
ated with IBD, or a moderate or higher severity 
score on endoscopy.41 Another multicenter study 
showed a 79% (n = 67) cure rate of CDI with the 
initial dose of FMT, which improved to 90% 
after repeat FMTs. Overall IBD outcomes at 3rd-
month post-FMT were improved in 46.3% of 
patients, while 35.8% showed no change, and 
17.9% showed worsening of IBD.42

At the same time, studies require caution for the 
use of FMT for IBD. One study found that FMT 
is slightly less effective in resolving recurrent CDI 
in IBD patients, and that more than 25% of 
patients with IBD had a flare-up of their disease 
after FMT.43 One case report described a flare-up 
of UC following FMT in a patient who had been 

quiescent for more than 20 years.44 A similar case 
report described the development of arthralgia 
and erythema nodosa in a patient with Crohn’s 
disease who was treated with FMT for CDI.45 
One study reported bacteremia after FMT in a 
patient with Crohn’s disease; the authors sug-
gested that this was likely due to the altered intes-
tinal permeability related to Crohn’s disease.46 
Another study described two patients developing 
extended spectrum beta-lactamase producing 
Escherichia coli bacteremia after FMT conducted 
for research indications in non-IBD patients and 
both these cases were associated with the same 
stool donor.47 Patients with IBD who had CDI 
did not develop this infection, despite receiving 
stool from the same donor.47 These data are bal-
anced by studies that do not show adverse events 
from FMT in IBD patients.39,48 With a rare 
chance of adverse events from FMT, overall, 
FMT appears to be safe and effective for manag-
ing recurrent CDI in IBD patients with a small 
chance of an IBD flare-up.

Managing IBD in patients with IBD and CDI
On the one hand, CDI could lead to a flare-up of 
underlying IBD; on the other hand, the use of 
immunosuppressive medications for the manage-
ment of IBD could worsen CDI. Prospective or 
randomized controlled data to guide a clinical 
decision of escalating, de-escalating, or even with-
holding immunosuppressive therapy is lacking. 
Retrospective studies have revealed conflicting 
data on the matter. A multicenter retrospective 
cohort analyzed IBD patients complicated with 
CDI and found that immunosuppressive therapy 
escalation (with corticosteroids or biologic agents) 
within 90 days of CDI was not associated with 
worse clinical outcomes.49 Another retrospective 
cohort illustrated that within 3 months of admis-
sion, there was a 12% rate of adverse outcomes of 
in-hospital megacolon, bowel perforation, shock, 
respiratory failure, colectomy, or death in patients 
managed with antibiotics and immunosuppression 
(including prednisone, thiopurines, methotrexate, 
cyclosporine, tacrolimus, or biologics of any 
kind).50 These adverse outcomes were not observed 
in patients who were managed with antibiotics 
alone. One study demonstrated that escalating cor-
ticosteroids for patients with IBD and CDI had a 
higher risk of downstream colon surgery, but 
adverse outcomes did not differ with changing the 
dosage of non-steroid immunosuppression regi-
mens, such as azathioprine, 6-mercaptopurine, 
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methotrexate, and biologics.51 Another retrospec-
tive cohort aimed to evaluate the effect of early cor-
ticosteroid use on the outcomes of IBD patients 
complicated by CDI.52 More than 70% of patients 
received corticosteroids within 48 h of admission 
and there was no observed difference in the colec-
tomy rates. However, the length of hospital stay 
was reduced in patients who did not receive early 
corticosteroids.

Despite a lack of data, withholding immunosup-
pressive therapy to treat IBD patients complicated 
with CDI is not advisable. A decision to modify 
management in such patients should only be made 
after thorough clinical assessment and weighing 
up the risks and benefits. If there are ongoing signs 
of active colitis 3–5 days after the initiation of anti-
biotic therapy for CDI management, escalation of 
immunosuppression is recommended.

If CDI is detected in an IBD patient presenting 
with a flare, antibiotics such as vancomycin or 
fidaxomicin should be initiated for treatment. 
The patient’s status must be evaluated for the 
next 3–4 days. If the patient continues to experi-
ence signs of colitis without any improvement, 
escalation of immunosuppression should be con-
sidered. In addition, the evaluation for other 
causes such as cytomegalovirus by endoscopy is 
recommended. However, if there is improvement 
in symptoms, the patient’s ongoing immunosup-
pression regimen can be continued and the anti-
biotic course can be completed over 10 days.

Conclusions
C difficile infection is one of the most common 
complications in patients with IBD. To initiate 
appropriate therapy, it is imperative to differenti-
ate CDI from a flare-up of IBD. The diagnosis of 
CDI is recommended by a two-step approach. 
CDI can be treated with antibiotics such as van-
comycin or fidaxomicin and recurrence preven-
tion strategies have to be implemented. FMT can 
be considered in patients with recurrent CDI. 
The decision to escalate or de-escalate immuno-
suppression therapy for IBD patients with super-
imposed CDI is made on an individual basis and 
must entail a thorough clinical assessment with 
evaluation of risks and benefits.
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