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What may cause IBS-D?
•  Microbiota in the GI tract are believed to play an important role in the development of 

these symptoms especially those associated with IBS-D.1

•  It is suggested that a dysbiosis in the microbiome can lead to increased bloating 
by way of increased fermentation/gas, small intestinal bacterial overgrowth, mucosal 
irritation and minimal chronic localized inflammation in the gut.

ZAXINE (RIFAXIMIN) IS INDICATED FOR THE TREATMENT OF 
IRRITABLE BOWEL SYNDROME WITH DIARRHEA (IBS-D) IN ADULTS.1

Zaxine’s mechanism of action in IBS-D 
•  Rifaximin is a non-aminoglycoside semi-synthetic antibacterial that acts by binding to 

the beta-subunit of bacterial DNA-dependent RNA polymerase, resulting in inhibition 
of bacterial RNA synthesis.*

•  A sustained effect in IBS-D has been observed following a 2-week treatment
course with ZAXINE.*

•  This suggests that rifaximin may affect the underlying causes of IBS-D mediated
by bacterial dysbiosis.1*

and should not be used for the treatment

of systemic bacterial infections1

Acts locally
on the microflora
of the gut*

Visit Zaxine.ca
to download your resource kit

Password: Zaxine123

Clinical use:
In the IBS-D trials, patients who experienced a recurrence of symptoms and who 
responded to a first treatment were safely and effectively retreated for up to 2 times. 
Current clinical trials have not evaluated the safety and efficacy of three or more repeat 
treatments for IBS-D.
Studies specifically designed to determine the dose in elderly patients (>65 years of age) 
have not been performed. No overall differences in safety or effectiveness were observed 
between these subjects and younger subjects, and other reported clinical experience has 
not identified differences in responses between the elderly and younger patients, but 
greater sensitivity of some older individuals cannot be ruled out.
Safety and effectiveness has not been investigated in children and adolescents
<18 years of age.
Contraindications:
• Hypersensitivity to rifaximin, any of the rifamycin antimicrobial agents
Relevant warnings and precautions:
• Should not be used for the treatment of systemic bacterial infections
• Potential for increased systemic exposure to rifaximin in disease states in which  

intestinal barrier function or gut motility is altered
• Possible relationship between treatment and carcinogenicity cannot be ruled out
• Clostridium difficile-associated disease (CDAD) has been reported with use of nearly  

all antibacterial agents, including ZAXINE, and may range in severity from mild  
diarrhea to fatal colitis. Hypertoxin producing strains of C. difficile cause increased 
morbidity and mortality. Careful medical history is necessary. If CDAD is suspected 
or confirmed, ongoing antibiotic use not directed against C. difficile may need to be  
discontinued

• Not recommended in patients with intestinal obstruction
• Caution in patients with severe (Child-Pugh C) hepatic impairment
• Discontinue if a severe hypersensitivity reaction occurs
• Pharmacokinetics not studied in impaired renal function
• Not for use during pregnancy
• Unknown if ZAXINE is excreted in human milk; a decision should be made whether to 

discontinue nursing or to discontinue the drug
For more information:
Please consult the Product Monograph at https://pdf.hres.ca/dpd_pm/00050035.PDF 
for important information relating to adverse reactions, drug interactions and dosing 
which have not been discussed in this piece. The Product Monograph is also available by 
calling 1-844-587-4623.
GI: gastrointestinal

Reference: 1. Zaxine Product Monograph. Lupin Pharma Canada. February 11, 2019.

*Clinical significance is unknown.

†Please consult the Product Monograph for
 complete dosing information.

14 DAY
treatment†
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MANAGEMENT OF CLOSTRIDIOIDES DIFFICILE
IN IBD PATIENTS
Introduction
Clostridioides difficile (C. difficile) is an anaerobic, spore-
forming, Gram-positive bacterium. C. difficile is the most 
frequently reported nosocomial pathogen.1 C. difficile is also 
the most commonly identified pathogen associated with 
antibiotic-associated diarrhea, responsible for up to 30% 
of antibiotic-associated diarrhea.2 Spores are transmitted 
via the fecal-oral route, and acquisition of C. difficile in 
the healthcare setting is generally by contaminated hands 
or surfaces. C. difficile has two monoglycosyltransferase 
virulence factors that are responsible for damage to the 
intestinal mucosa, enterotoxin A (TcdA) and cytotoxin B 
(TcdB). These two enzymes enter intestinal epithelium 
through receptor-mediated endocytosis and irreversibly 
inactive Rho GTPases. This ultimately disrupts the 
cytoskeleton and tight junctions, resulting in a loss of 
parenchymal polarity and eventual apoptosis.

A population-based study from Manitoba reported that 
individuals with inflammatory bowel disease (IBD) have a 
4.8-fold increased risk of laboratory confirmed C. difficile 

infection (CDI) compared to individuals without IBD, 
with no difference in rates between those with ulcerative 
colitis (UC) or Crohn’s disease (CD).3 Among individuals 
with IBD, exposure to corticosteroids; use of anti-TNF 
agents; use of metronidazole; hospitalizations; numerous 
ambulatory care visits; shorter duration of IBD; and 
numerous comorbidities are associated with an increased 
risk of CDI.3 The risk of CDI is increased among individuals 
of all ages with IBD. The incidence rate of hospitalization 
with CDI in a Canadian multi-provincial population-based 
incident cohort of children with IBD was reported to be 
49.06 (95% CI 39.40-61.08) per 10,000 person-years 
and was nearly 70-fold that of age- and sex-matched 
children without IBD.4 The reasons why IBD patients are 
more susceptible to CDI are not fully understood, but 
some possible factors include: frequent use of antibiotics 
and immunosuppressive drugs; increased exposure to 
healthcare settings where C. difficile is prevalent; altered 
gut microbiota; compromised mucosal barrier function due 
to inflammation; and genetic susceptibility.
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Among patients with IBD, CDI is associated with worse 
clinical outcomes compared to individuals without IBD, 
including increased emergency room visits, longer 
hospitalizations, higher rates of colectomy, and increased 
mortality.3,5-7 CDI may mimic an IBD flare and can 
precipitate an IBD flare. Given the clinical overlap between 
CDI and IBD exacerbations (e.g., increased frequency of 
loose stools, abdominal pain), it is difficult to differentiate 
CDI versus colonic colonization in patients with active IBD 
who test positive for C. difficile.8 C. difficile colonization 
occurs in up to 15% of healthy adults and more than 
20% of hospitalized adults.9 In a prospective study, 
C. difficile colonization was higher among IBD patients
(8.2%) in remission with no recent hospitalizations or
recent exposure to corticosteroids, immunomodulators or
antibiotics compared to healthy controls (1.0%).10

Diagnosing Clostridioides difficile Infection
Testing and treatment for C. difficile colonization is not 
recommended. Rather, testing for C. difficile should occur 
in patients where there is clinical suspicion for CDI (e.g., 
frequent and loose stools, abdominal pain, leukocytosis). 
Therefore, anyone with known IBD presenting with an 
acute flare associated with diarrhea should undergo testing 
for C. difficile.11 All diagnostic tests have been validated for 
use on unformed stool only; as a result, most laboratories 
will not process formed stool.

The Infectious Disease Society of America (IDSA) and the 
American College of Gastroenterology (ACG) recommend 
multistep testing algorithms to diagnose CDI.11,12 However, 
use of a multistep testing algorithm can fail to differentiate 
symptomatic CDI from asymptomatic colonization among 
individuals with IBD with symptoms due to IBD.13

Commercially available tests include nucleic acid 
amplification tests (NAAT), enzyme immunoassays (EIA), 
toxigenic culture, and next-generation sequencing (NGS). 
NAAT is a PCR that tests for the presence of toxin genes A 
and B. NAAT is regarded to have excellent sensitivity (up 
to 100%), but a specificity of 87% with a positive-predictive 
value of 45%,14 therefore, there is risk of overdiagnosis in 
the setting of colonization. The EIAs test for the presence 
of toxin in stool and are regarded to have lower sensitivity 
but improved specificity compared to NAAT. Ultrasensitive 
protein-based stool tests have been developed that have 
improved diagnostic accuracy for CDI; however, they are 
not yet commercially available.15 Certain laboratories may 
use EIA to detect stool glutamate dehydrogenase (GDH). 
However, this enzyme is produced by both toxigenic and 
nontoxigenic strains of C. difficile, therefore, a second 
confirmatory test is required. 

Due to the issues with differentiating CDI vs colonization, 
a multistep algorithm is recommended by the ACG,11 first 
using a highly sensitive NAAT or GDH test, followed by a 
more specific toxin EIA if the first test is positive. If both 
tests are positive, a diagnosis of CDI is reliably made. 
A problem arises when there is discordance between 
two tests. As toxin EIA is less sensitive, GDH positive, 

toxin negative can result in a false negative, where a CDI 
exists. The ACG guideline points out “Because no test 
is perfect, the diagnosis and decision to treat is a clinical 
one. Treatment should not be withheld when there is high 
clinical suspicion, based on laboratory testing alone”. 
Therefore, a positive GDH with a negative EIA toxin test 
requires treatment in selected cases with severe symptoms 
and a high index of suspicion for CDI in IBD patients.

Treatment of Clostridioides difficile Infection
Following the diagnosis of a CDI in an individual with 
IBD involves treating the infection with antibiotics 
and optimizing management of the patient’s 
immunosuppression.7 The IDSA and ACG consider 
vancomycin or fidaxomicin as first-line antibiotics for non-
severe or severe diseases (white blood count ≥15,000 
cells/mL or serum creatinine >1.5x above baseline).11,12 
Vancomycin is dosed at 125 mg orally four times/day for 
10 days, and fidaxomicin is dosed at 200 mg orally twice 
daily for 10 days. Vancomycin is generally preferred as the 
first-line antibiotic as fidaxomicin is much more expensive. 
However, fidaxomicin is associated with lower rates of CDI 
relapse and some cost-effectiveness analyses do favour 
fidaxomicin over vancomycin.16,17 

There are limited data and randomized, controlled 
trials concerning treatment-specific regimens for CDI 
in individuals with IBD. In general, metronidazole is not 
recommended as monotherapy, and a prolonged course 
of vancomycin (14 days instead of 10 days) is favoured.11 
Fidaxomicin is also deemed a reasonable option. In 
the setting of a suspected or confirmed IBD flare with 
concurrent CDI, immunosuppressive therapy should not 
be held; conversely escalation of immunotherapy should 
be considered in those with no symptomatic improvement 
after three days of CDI treatment.

For fulminant CDI, defined as the presence of 
hypotension or shock, ileus, or megacolon, vancomycin 
500 mg four times daily (orally or by nasogastric tube) is 
recommended. Vancomycin can be administered rectally 
as an enema if enteral administration is contraindicated 
and, in such cases, intravenous metronidazole 500 mg 
every eight hours should be added in addition to rectal 
vancomycin.11,12

C. difficile infection recurrence is defined as an episode
of CDI occurring within 12 weeks of a previous CDI.
For the first recurrent CDI, it is recommended that the
treatment regimen be modified from the first, as follows:
(1) vancomycin 125 mg orally four times daily for 10 days if
metronidazole was used for the initial episode; (2) pulsed
vancomycin plus taper (125 mg orally four times daily for
10-14 days, followed by twice daily for one week, then
once daily for one week, then every two or three days for
two to eight weeks if standard vancomycin dosing was
used for the initial CDI; or (3) fidaxomicin 200 mg orally
twice daily for 10 days if standard vancomycin dosing was
used for the initial CDI.11,12 For a second recurrence or
any subsequent recurrence thereafter, vancomycin pulse
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and taper or standard fidaxomicin are recommended, as 
outlined above. Standard 10-day dosing of vancomycin 
followed by rifaximin 400 mg three times daily for 20 days 
is also an option. However, all of these treatment regimens 
for the second CDI and recurrence thereafter is based on 
low quality of evidence and therefore is backed by weak 
strength of recommendation (Table 1).12

Other options for the treatment of CDI recurrence 
include bezlotoxumab, a monoclonal antibody targeting 
cytotoxin B (TcdB), and fecal microbiota transplantation 
(FMT). The ACG recommends reserving bezlotoxumab for 
individuals experiencing at least their second episode of 
CDI in the past six months, in those aged 65 or over, along 
with an additional risk factor, i.e., immunocompromised or 
severe CDI.11 

FMT is has been shown to be beneficial in preventing CDI 
recurrence in IBD patients.11 The ACG recommends that 
FMT be considered for patients with severe or fulminant 
CDI that is refractory to antibiotics, or for patients 
experiencing their second or further recurrence of CDI. 
It can be considered in IBD patients with their first CDI 
recurrence.11 FMT is administered through a colonoscopy 
and should be combined with an antibiotic regimen as 
described above. Toxic megacolon is not considered an 
absolute contraindication to the administration of a FMT.11 
The colonoscope should be carefully advanced beyond 

the splenic flexure, and FMT repeated every 3-5 days until 
pseudomembrane resolution or discharge from hospital. 
VowstTM is an orally administered fecal microbiota product 
that is FDA approved but not yet available in Canada. It 
is a capsule composed of purified Firmicutes spores from 
healthy donors, and is approved for CDI recurrence that is 
unresponsive to antibiotics.18

Additional Considerations
Probiotics are not recommended for the prevention of 
CDI or recurrent CDI due to a lack of conclusive evidence; 
this has been previously reviewed in detail.11 Follow-up 
testing or so-called test of cures should not be done 
where there has been adequate treatment and symptom 
resolution as there can be clinically irrelevant toxin 
shedding for up to four weeks postinfection. Furthermore, 
there is insufficient evidence to suggest that proton pump 
inhibitors (PPIs) should be discontinued as a measure for 
preventing CDI.11,12 C. difficile enteritis and pouchitis are 
rarely reported entities; however, C. difficile testing can be 
considered in IBD patients who have undergone colectomy 
and are unresponsive to conventional treatment for their 
underlying IBD.

Treatment Dosing regimen

First CDI episode

1. Vancomycin 125 mg orally four times daily for 14 days

2. Fidaxomicin 200 mg orally twice daily for 10 days

First CDI Recurrence (episode of CDI occurring within 12 weeks of a previous CDI)

1. Vancomycin pulsed + taper (125 mg orally qid for 14 days, followed by bid 
for one week, then once daily for one week, then every two or 
three days for two to eight weeks if standard vancomycin dosing 
was used for initial CDI

2. Fidaxomicin 200 mg orally bid for 10 days 

Second CDI Recurrence (or any subsequent recurrence thereafter)*

1. Vancomycin pulsed + taper (125 mg orally qid for 14 days, followed by bid 
for one week, then once daily for one week, then every two or 
three days for two to eight weeks 

2. Fidaxomicin 200 mg orally bid for 10 days

3. Vancomycin + rifaximin Standard 14-day dosing (vancomycin) followed by 400 mg tid for 
20 days (rifaximin)

Table 1. First line drug regimens for the management of CDI in IBD; courtesy of Harminder Singh, MD and Jeffery M. Venner, MD
* Low strength of evidence for these treatment regimens.



28 Volume 1, Issue 3, October 2023

Correspondence: 
Dr. Harminder Singh 
Email: Harminder.Singh@umanitoba.ca

Financial Disclosures: 
H.S.: Advisory boards/Consultation:  Abbvie Canada,
Amgen Canada, Roche Canada, Sandoz Canada, Organon 
Canada, Eli Lilly Canada, Takeda Canada, Pendopharm Inc, 
and Guardant Health, Inc

Research funding: Pfizer

J.V.: None declared

References

1.	 Leffler DA, Lamont JT. Clostridium difficile Infection. N Engl J Med. Jul 16 
2015;373(3):287-8. doi:10.1056/NEJMc1506004

2.	 Barbut F, Petit JC. Epidemiology of Clostridium difficile-associated infections. 
Clin Microbiol Infect. Aug 2001;7(8):405-10. doi:10.1046/j.1198-743x.2001.00289.x

3.	 Singh H, Nugent Z, Yu BN, L et al. Higher incidence of Clostridium difficile 
infection among Individuals With inflammatory bowel disease. Gastroenterology.
Aug 2017;153(2):430-438 e2. doi:10.1053/j.gastro.2017.04.044

4.	 Kuenzig ME, Benchimol EI, Bernstein CN, et al. Hospitalization With 
Clostridioides difficile in pediatric inflammatory bowel disease: a population-
based study. J Pediatr Gastroenterol Nutr. Aug 1 2022;75(2):173-180. doi:10.1097/
MPG.0000000000003489

5.	 Navaneethan U, Mukewar S, Venkatesh PG, et al. Clostridium difficile infection 
is associated with worse long term outcome in patients with ulcerative colitis. J 
Crohns Colitis. Apr 2012;6(3):330-6. doi:10.1016/j.crohns.2011.09.005

6.	 Tariq R, Law CCY, Khanna S, et al. The Impact of Clostridium difficile Infection
on mortality in patients with inflammatory bowel disease: a systematic review 
and meta-analysis. J Clin Gastroenterol. Feb 2019;53(2):127-133. doi:10.1097/
MCG.0000000000000968

7.	 Berg AM, Kelly CP, Farraye FA. Clostridium difficile infection in the inflammatory 
bowel disease patient. Inflamm Bowel Dis. Jan 2013;19(1):194-204. doi:10.1002/
ibd.22964

8.	 Beniwal-Patel P, Stein DJ, Munoz-Price LS. The juncture between Clostridioides
difficile infection and inflammatory bowel diseases. Clin Infect Dis. Jul 2 
2019;69(2):366-372. doi:10.1093/cid/ciz061

9.	 Crobach MJT, Vernon JJ, Loo VG, et al. Understanding Clostridium difficile
colonization. Clin Microbiol Rev. Apr 2018;31(2)doi:10.1128/CMR.00021-17

10.	 Clayton EM, Rea MC, Shanahan F, et al. The vexed relationship between 
Clostridium difficile and inflammatory bowel disease: an assessment of carriage 
in an outpatient setting among patients in remission. Am J Gastroenterol. May 
2009;104(5):1162-9. doi:10.1038/ajg.2009.4

11.	 Kelly CR, Fischer M, Allegretti JR, et al. ACG Clinical Guidelines: Prevention, 
Diagnosis, and Treatment of Clostridioides difficile Infections. Am J 
Gastroenterol. Jun 1 2021;116(6):1124-1147. doi:10.14309/ajg.0000000000001278

12.	 McDonald LC, Gerding DN, Johnson S, et al. Clinical Practice Guidelines 
for Clostridium difficile Infection in Adults and Children: 2017 Update by the
Infectious Diseases Society of America (IDSA) and Society for Healthcare 
Epidemiology of America (SHEA). Clin Infect Dis. Mar 19 2018;66(7):e1-e48. 
doi:10.1093/cid/cix1085

13.	 Parnell JM, Fazili I, Bloch SC, et al. Two-step testing for Clostridioides 
difficile is inadequate in differentiating infection from colonization in 
children. J Pediatr Gastroenterol Nutr. Mar 1 2021;72(3):378-383. doi:10.1097/
MPG.0000000000002944

14.	 Polage CR, Gyorke CE, Kennedy MA, et al. Overdiagnosis of Clostridium difficile 
infection in the molecular test era. JAMA Intern Med. Nov 2015;175(11):1792-801. 
doi:10.1001/jamainternmed.2015.4114

15.	 Sandlund J, Estis J, Katzenbach P, et al. Increased clinical specificity with 
ultrasensitive detection of Clostridioides difficile toxins: reduction of 
overdiagnosis compared to nucleic acid amplification tests. J Clin Microbiol. Nov 
2019;57(11)doi:10.1128/JCM.00945-19

16.	 Jiang Y, Sarpong EM, Sears P, et al. Budget impact analysis of fidaxomicin versus 
vancomycin for the treatment of Clostridioides difficile infection in the United 
States. Infect Dis Ther. Feb 2022;11(1):111-126. doi:10.1007/s40121-021-00480-0

17.	 Stranges PM, Hutton DW, Collins CD. Cost-effectiveness analysis evaluating
fidaxomicin versus oral vancomycin for the treatment of Clostridium difficile 
infection in the United States. Value Health. Mar-Apr 2013;16(2):297-304. 
doi:10.1016/j.jval.2012.11.004

18.	 Feuerstadt P, Louie TJ, Lashner B, et al. SER-109, an oral microbiome therapy for 
recurrent Clostridioides difficile infection. N Engl J Med. Jan 20 2022;386(3):220-
229. doi:10.1056/NEJMoa2106516

Clinical Pearls

 C. difficile occurs much more commonly among people with
IBD

 C. difficile Infection is associated with worse outcomes
among people with IBD

 Individuals with colonic IBD with flare symptoms should be
evaluated for C. difficile infection

 Vancomycin is the drug of choice for treating the first epi-
sode of C. difficile infection

 Metronidazole should no longer be used to treat C. difficile
Infections among those with IBD

 Multistep testing algorithms (i.e., include both a highly sen-
sitive and a highly specific assay) should be used to diagnose
CDI. However, as noted by the ACG, clinicians should also
be aware that “Because no test is perfect, the diagnosis and
decision to treat is a clinical one. Treatment should not be with-
held when there is high clinical suspicion based on laboratory
testing alone”.




