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Clostridium difficile: meet the microbe

Clostridium difficile is a Gram-positive, anaero-
bic, spore-forming bacillus and is ubiquitous. C.
difficile infection (CDI) is one of the most frequent
causes of health care-associated infections, and its
rates are growing in the community. The case
fatality rate associated with CDI is 6%, and there
are growing reports of treatment failures with
standard antibiotic therapy.1 The incidence, recur-
rence, and severity of CDI have increased over the
past 10 years and may be due to the emergence of
the hypervirulent strain, NAP1/027.1,2

The majority of cases of CDI result from antibiot-
ic-induced alteration of intestinal flora. CDI is fre-
quently associated with the use of fluoro-
quinolones, cephalosporins, broad-spectrum peni-
cillin-derivatives, and clindamycin, although most
antibiotics can elicit CDI. A recent, large Canadian
study showed that approximately 4.4% of patients
at the time of hospital admission were colonized
with the organism without having the actual infec-
tion.3 The rate of carriage state of CDI can be 15 to
50% for hospitalized patients and the residents of
long-term care facilities.3-5

The clinical course of CDI

C. difficile is transmitted through the ingestion of
spores (fecal-oral route). In general, CDI results
from: 

(a) A disruption in the intestinal flora, 
(b) The colonization and multiplication of 

C. difficile, and 
(c) The release of C. difficile toxins that cause 

mucosal inflammation.6

Most CDIs develop one to two weeks following the
initiation of the antibiotic; however, CDI can occur
10 to 12 weeks following the completion of the
antibiotic.7 Patients can present with watery diar-
rhea, abdominal pain and cramps, anorexia,
malaise, and in severe cases, fever, and hypoten-
sion. A patient with severe CDI may cease to have
diarrhea as a result of ileus. Persons over 65-years-
of-age, immunocompromised, and hospitalized
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Terry’s Case
A 62-year-old man developed shortness of breath,
a productive cough, and a low-grade fever (T =
37.9 ⁰C) during his routine hemodialysis session.
He was started on oral levofloxacin 250 mg q.d. by
his nephrologist. A laboratory investigation showed
a white blood cell count of 11.6 × 109/L; the 
sputum culture did not grow any significant 
respiratory pathogens. When the chest radiograph
showed pulmonary edema and no air space 
disease, levofloxacin was stopped. Seven days
after the discontinuation of the antibiotic, he 
started having watery diarrhea up to 12 times daily,
that was associated with abdominal pain, anorexia,
profound fatigue, and a temperature of > 38.1 ⁰C.
His white blood cell count was 15.3 × 109/L. 
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patients who receive multiple courses of antibiotics
are at higher risk of CDI compared to otherwise
healthy individuals. Other risk factors for CDI are
underlying comorbidities, such as renal insuffi-
ciency, inflammatory bowel diseases, and use of
proton pump inhibitors. Individuals with risk fac-
tors for CDI are also more susceptible to multiple
recurrences.

Laboratory investigation 

C. difficile infection is diagnosed using clinical
and laboratory findings. A thorough history 
to rule out other causes of diarrhea is paramount.
Patients can develop CDI without having received
any antibiotics; underlying CDI should be 
considered when a patient presents with three or

more watery bowel movements in 24 hours for
more than two days, even in the absence of recent
antibiotic use. When a patient with CDI has a
white blood cell count > 15.0 x 109/L or serum
creatinine > 1.5 times the baseline, the likelihood
of developing severe CDI increases.8 Therefore, a
complete blood count and serum creatinine
should be performed when managing a patient
with confirmed or suspected CDI to predict the
severity of the illness.

Enzyme immunoassay (EIA) for the detection of
toxins A and B is commonly employed, especial-
ly by the community-based laboratories, as it is
rapid and easy to perform. However, the sensitiv-
ity of EIA is between 66 and 90%.9A majority of
academic centre laboratories in Canada are cur-
rently using polymerase chain reaction (PCR) for
the detection of the toxin or its gene. The sensi-
tivity of PCR is approximately 90%; however, it
can also be positive in setting off colonization.
Therefore, the laboratory test result must be cou-
pled with the clinical presentation. A diagnosis of
CDI is made only when a patient has a positive 
C. difficile toxin test or pseudomembranes on
endoscopy and three or more unformed (loose or
watery) stools within 24 hours.

Treatment 

Asymptomatic carriers (colonization) require no
treatment. Approximately 15% of patients with
very mild symptoms may be managed by discon-
tinuing the causative antibiotic, whenever possi-
ble. This particular group of patients may not
require any specific CDI treatment.7 For patients
with mild to moderate CDI, the treatment is oral
metronidazole or oral vancomycin for 10 to 14
days. Metronidazole is generally used as a first-
line therapy in non-severe CDI, as oral metron-
idazole is inexpensive, and the efficacy of oral
metronidazole and oral vancomycin for uncom-
plicated CDI is similar.10 For severe cases, oral
vancomycin 125 to 500 mg every six hours is the
drug of choice.10 Approximately 25 to 60% 
of patients develop recurrent CDI following 

Questions and Answers
1. When should I empirically start 

antibiotics for suspected CDI?

If the patient has fever, multiple watery 
bowel movements, a WBC > 15,000, and 
no other explanation for leukocytosis and 
diarrhea, then the patient should be 
empirically initiated on oral vancomycin 
125 mg q.i.d. until the laboratory 
confirmation of C. difficile toxin is available. 

2. What is the recovery time for most
CDI patients?

The patient’s diarrhea and overall clinical 
status should improve by day five of 
initiation of antibiotic therapy. If there is no 
improvement by day five, then switch the 
antibiotic or consider an alternate diagnosis 
for diarrhea.

3. Should I send a repeat stool for
examination at the end of treatment
to determine cure?

If the patient has recovered completely at 
the end of treatment, then a repeat stool 
sample should not be sent, as there is no 
test of cure for CDI at this time. 
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Back to Terry’s Case
Terry’s stool was sent for C. difficile toxin testing,
and he was empirically initiated on oral 
vancomycin 125 mg q.i.d., because he was unwell. 
C. difficile toxin gene tested positive by PCR.
Terry’s diarrhea and abdominal discomfort resolved
completely on day five of treatment. Over the next
five months, he experienced three episodes of
recurrent CDI, despite 14 days of oral vancomycin
for the first two episodes of recurrence. For the
third episode of recurrence, he was treated with a
tapering dose of oral vancomycin. On day 10 of
the last dose of vancomycin, he developed 
recurrent diarrhea. He underwent fecal transplant
and remained free of diarrhea at his 12-month 
follow-up.

treatment.11 Usually, CDI recurrence develops
one to three weeks after the cessation of antibiot-
ic therapy. Patients who have had more than one
episode of recurrent CDI have a 65% chance of
experiencing subsequent recurrences.12 Pulse-
tapered administration of oral vancomycin has
been used for recurrent CDI; however, the
response to this regimen is suboptimal.
Fidaxomicin, a narrow-spectrum, macrocyclic
antibiotic, which is available in Canada, has been
shown to reduce recurrent CDI by 50% compared
to oral vancomycin for non-NAP1/027 related pri-
mary, or first recurrent episode of CDI.13 For
multiple recurrent CDI cases, fecal transplant
using the liquid component of stool sample col-
lected from a healthy, screened donor is a promis-
ing treatment. According to the recent systemic
reviews, fecal transplants result in a 91% cure
rate.14,15

Summary and scope of CDI

Research is needed to more effectively treat CDI
and prevent recurrences. Appropriate antibiotic
utilization is essential to prevent CDI.
Implementation of proper hand hygiene for both
patients and health care providers is also impor-
tant to prevent development of the infection and
transmission of the organism.

References
1. Kelly CP, LaMont JT. Clostridium difficile-more Difficult Than Ever.

N Engl J Med 2008; 359(18):1932–1940.
2. Loo VG, Poirier L, Miller MA, et al: A Predominantly Clonal Multi-

institutional Outbreak of Clostridium difficile-associated
Diarrhea with High Morbidity and Mortality. N Engl J Med 2005;
353(23):2442–2449.

3. Loo VG, Bourgault AM, Poirier L, et al: Host and Pathogen Factors
for C. difficile Infection and Colonization. N Engl J Med 2011;
365(18):1693–1703

4. Kyne L, Warny M, Qamar A et al: Asymptomatic Carriage of
Clostridium difficile and Serum Levels of IgG Antibody Against
Toxin A. N Engl J Med 2000; 342(6):390–397.

5. Riggs MM, Sethi AK, Zabarsky TF, et al: Asymptomatic Carriers are
a Potential Source for Transmission of Epidemic and Nonepidemic
Clostridium difficile Strains Among Long-term Care Facility
Residents. Clin Infect Dis 2007; 45(8):992–998. 

6. Yassin SF, Young-Fadok TM, Zein NN, et al: Clostridium difficile-
associated Diarrhea and Colitis. Mayo Clin Proc 2001;
76(7):725–730. 

7. Schroeder, MS: Clostridium difficile-associated Diarrhea. AAFP
2005; 71(5):921–928. 

8. Cohen SH, Gerding DN, Johnson S, et al: Clinical Practice Guidelines
for Clostridium difficile Infection in Adults: 2010 Update by the
Society for Health Care Epidemiology of America (SHEA) and the
Infectious Diseases Society of America (IDSA). Infection Control and
Hospital Epidemiology 2010; 31(5):431–455.

9. Musher DM, Manhas A, Jain P, et al: Detection of Clostridium 
difficile Toxin: Comparison of Enzyme Immunoassay Results with
Results Obtained by Cytotoxicity Assay. J Clin Microbiol 2007;
45(8):2737–2739.

10. Zar FA, Bakknagari SR, Moorthi, KM, et al: A Comparison of
Vancomycin and Metronidazole for the Treatment of Clostridium
difficile–Associated Diarrhea, Stratified by Disease Severity. Clin
Infect Dis 2007; 45(3): 302–307.

11. Cornely OA, Miller MA, Louie TJ, et al: Treatment of First Recurrence
of Clostridium difficile Infection: Fidaxomicin Verus Vancomycin.
Clin Infect Dis 2011; 55:(S2):S154–S161.

12. McFarland LV, Surawicz CM, Greenberg RN, et al: A Randomized
Placebo-controlled Trial of Saccharomyces Boulardii in Combination
with Standard Antibiotics for Clostridium difficile Disease. JAMA
1994; 271(24):1913–1918. 

13. Louie TJ, Miller MA, Mullane KM, et al: For the OPT-80-003 Clinical
Study Group. Fidaxomicin Versus Vancomycin for Clostridium 
difficile Infection. N Engl J Med 2011; 364(5):422–431. 

14. Guo B, Harstall C, Louie T, et al: Systematic Review: Faecal
Transplantation for the Treatment of Clostridium difficile-associ-
ated Disease. Aliment Pharmacol Ther 2012; 35(8): 865–875.

15. Gough E, Shaikh H, Manges AR. Systematic Review of Intestinal
Microbiota Transplantation (Fecal Bacteriotherapy) for Recurrent
Clostridium difficile Infection. Clin Infect Dis 2011;
53(10):994–1002.


