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Clostridium difficile (now also known as Clostridioides 
difficile) is a gram-positive, spore-forming, toxin-
secreting obligate anaerobic bacillus.1,2 The recent 2017 

updated clinical practice guidelines published by the Infectious 
Diseases Society of America (IDSA) and The Society for Healthcare 
Epidemiology of  America (SHEA) define C. difficile infection 
(CDI) as “the presence of  diarrhea or evidence of  megacolon or 
severe ileus and either a positive laboratory diagnostic test result 
or evidence of  pseudomembranes demonstrated by endoscopy 
or histopathology.”3 CDI is the leading cause of  health care–
associated infectious diarrhea,1,4-6 and accounts for 15% of health 
care–associated infections in the United States.6 According to the 
Centers for Disease Control and Prevention (CDC), this potentially 
life-threatening illness was the cause of an estimated 500,000 cases 
in 2011; about 29,000 patients died within 30 days of  an initial 
diagnosis of CDI.7 CDI has the highest population-based incidence 
of  health care–associated infections, at approximately 147 per 
100,000 people in the United States.8 Of increasing concern is the 
emergence of highly virulent strains that have been associated with 
increased morbidity and mortality worldwide.2

Nevertheless, recent data highlight a more than 2-fold dimin-
ishing rate of  C. difficile–associated in-hospital fatalities over 
the past decade, despite an increase in the rate of  infection.9 
Specifically, whereas the rate of  CDI discharges increased from 
19.9 per 100,000 persons in 2004 to 33.8 per 100,000 persons in 
2014, the rate of  fatalities decreased from 3.6% in 2004 to 1.6% 
in 2014. This has been attributed to improved infection control 
practices, better infection management, and overdiagnosis related 
to the nucleic acid amplification test (NAAT).9

CDI manifests with a wide spectrum of  disease, ranging from 
mild diarrhea to fulminant colitis, toxic megacolon, or colonic 
perforation.4,10,11 Health care providers, and especially hospitalists, 
need to have a high index of  suspicion for CDI when a patient 
presents with diarrhea.4 

Transmission, Pathophysiology, Evolving Strains
C. difficile spores are transmitted via the fecal-oral route. The 
spores are hardy and can survive for extended periods on exposed 
surfaces. Environmental contamination and transference of  
C. difficile spores by contact with the hands of contaminated health 
care personnel are likely the predominant means of  spread of 
CDI.12-14 About 1 in 10 cases of CDI occurs in a patient occupying a 
hospital room in which a prior occupant had CDI.15 Asymptomatic 
carriers of toxigenic C. difficile are common, often outnumbering 
CDI cases, and are an important reservoir for CDI transmission, 
especially for hospital patients. A recent population-based 
prospective cohort study in Denmark that screened all patients for 
toxigenic C. difficile found that exposure to asymptomatic carriers 
of  toxigenic C. difficile at the ward level was associated with an 
increased risk of  infection in other patients, along with longer 
lengths of hospitalizations.16 

C. difficile expresses two key virulence factors: exotoxins toxin 
A (TcdA) and toxin B (TcdB), which are glucosyltransferases that 
target host cell monomeric GTPases.11,17 A third toxin, binary toxin 
or C. difficile transferase (CDT), may be produced by some strains, 
contributing to the pathogenesis of CDI. The life cycle of C. difficile  
is influenced by the host immune system, host microbiota and 
its associated metabolites, and antimicrobial agents.5 TcdA  
and TcdB, and in some cases CDT, trigger a complex cascade 
of  host responses on a cellular level, resulting in diarrhea, 
inflammation, and tissue necrosis.5 Evidence indicates that innate 
immune responses play a substantial role in the pathogenesis 
of  CDI regarding severity, progression, and overall prognosis. 
Conversely, adaptive immune responses to CDI and its toxins may 
be protective against symptomatic or recurrent disease.11

During the early 2000s, ribotype 027 (also known as BI/NAP1), 
a virulent strain of C. difficile associated with substantial disease 
severity and mortality, emerged and led to numerous outbreaks 
worldwide.18-21 A retrospective case-control study found that 72% 
of  patients diagnosed with CDI between 2005 and 2007 in one 
US hospital were infected with the BI/NAP1/027 strain.22 High-
level resistance to moxifloxacin and azithromycin was found in 
these strains, and factors associated with these infections included 
fluoroquinolone and macrolide exposures, whereas high-level 
resistance to clindamycin was more prevalent among patients 
infected with the non-BI/NAP1/027 strains.22 Fortunately, evidence 
suggests that the prevalence of this strain appears to be decreasing. 

Risk Factors
Using data from the CDC Emerging Infections Program (EIP), 
the greatest incidence of  CDI was among individuals aged  
≥65 years, women, and Caucasians.3 Age may be a confounder 
for comorbidities and for severity of  illness.3 Increased length of 
hospitalization is another possible surrogate for underlying illness 
severity comorbidity that has been associated with increased risk 
of  CDI.23-25 In fact, the increased risk of  CDI with each day of 
hospitalization may reflect increased exposure to the organism, 
increased exposure to antibiotics, or increased severity of 
underlying illness.18,26,27 However, it is believed that the longer the 
time a patient has asymptomatic C. difficile without progressing to 
CDI, the less likely it is that the patient will develop CDI.23,28,29 At 
this point, the incubation period is not known, due to conflicting 
research results, but it is generally believed that acquisition 
of  the organism and CDI symptoms occur within 1 week.30-31 
Furthermore, colonization with one strain of  C. difficile appears 
to be protective against infection from another strain.

In addition to the nonmodifiable risk factors of advancing age 
and comorbid conditions, probably the most important modifiable 
risk factor is exposure to antibiotic agents (Table). Antimicrobial 
therapy disrupts the normal microbiota in the colon and allows 
growth of C. difficile if  it is ingested.32 Although essentially every 
antibiotic agent has been associated with a risk of CDI, third- and 
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fourth-generation cephalosporins, fluoroquinolones, carbapenems, 
and clindamycin appear to have the greater risk,33 and tetracyclines 
may have a much lower risk.34 The risk of CDI increases not only 
during antibiotic treatment but for up to 3 months after cessation 
of antibiotic therapy, with the highest risk during the first month 
after exposure.35 More prolonged or multiple antimicrobial 
therapies carry the highest risk, but single-dose exposure, such 
as preoperative antibiotic prophylaxis, can predispose to CDI.36 
Other common risk factors include cancer chemotherapy, infection 
with human immunodeficiency virus, gastrointestinal surgery, and 
tube feeding. Whether agents that alter the stomach acid, such as 
histamine 2 blockers and proton pump inhibitors, increase the risk 
of CDI remains controversial.37,38

The majority of  CDI cases, an estimated 65% in 2011, are asso-
ciated with hospitals and other health care facilities.8 Of  these, 
an estimated 37% of  cases had their onset in a hospital, 36% in a 
long-term care facility (LTCF), and 28% in the community with 
a documented overnight stay in a healthcare-facility in the prior  
12 weeks. It is possible that some of  the patients with LTCF 
onset had been exposed to active or recovering cases from recent 
hospital-acquired CDI or from facility-level and individual antibi-
otic use.3,39 History of  antibiotic use appears to be more common 
in patients in acute care facilities than in LTCFs.39

Approximately 35% of cases are community-associated, meaning 
that a C. difficile-positive specimen was collected in an outpatient 
setting or ≤ 3 calendar days after hospital admission and there was 
no documented overnight stay in a healthcare facility in the prior 
12 weeks. Most of these patients, 82%, had recent outpatient health 
care exposure.8 

A growing incidence of community-acquired infections has been 
identified. Outside of recent health care exposure, the sources of and 
risk factors associated with these infections are not clear. Evidence 
suggests that more than one-third of these cases did not have recent 
antibiotic exposure within the 12 weeks prior to infection.3 Among 
this subset of  patients, an estimated 31% had used proton pump 
inhibitors.40 Many of the patients had chronic conditions, including 
inflammatory bowel disease, and particularly ulcerative colitis, 
solid organ transplantation, chronic kidney disease, end-stage renal 
disease, or hematopoietic stem cell transplantation.

CDI in the Elderly and in Long-Term Care Facilities
CDI has recently surpassed methicillin-resistant Staphylococcus 
aureus as the most common health care–associated infection, 
with recurrence rates nearing 30%.41 The elderly appear to be 
disproportionately affected, likely owing to a high rate of baseline 
comorbidities, antimicrobial use, and hospitalization.41-43 Aging 
leads to changes in the composition of  the microbiota, along 
with lower antibody production against CD toxins, which may 
contribute to poorer outcomes in the elderly.44 

A retrospective analysis of  long-term care residents found that 
those with CDI were significantly more likely to have had a recent 
hospitalization (63%) than those without CDI (9%); those with 
CDI also had a shorter time to last hospitalization and higher 
mortality.43 In one of two other studies that queried a 5% random 
Medicare sample, 57% of patients who had been hospitalized for 
community-acquired CDI had received oral antibiotics within  
90 days of admission.42 Nearly 1 in 10 did not survive the hospital 
stay, and 20% of the survivors were readmitted with CDI over the 
next 12 months.42 

Infection Control Strategies
The recent IDSA/SHEA guidelines clearly delineate recommen-
dations for minimizing risk of  transmitting CDI that include 
isolating patients in single rooms with dedicated toilets, when-
ever possible; in cases where cohort accommodation is necessary, 
patients should be matched with others who are also infected, or 
colonized, with C. difficile or have suspected infection or carriage.3 
Those with CDI should be isolated until at least 48 hours after the 
diarrhea has resolved. When possible, disposable patient equipment 
is recommended; reusable items need to be thoroughly cleaned 
and disinfected with a sporicidal disinfectant compatible with the 
equipment. Health care providers and visitors need to consistently 
handwash with soap and water upon any contact with feces or 
areas of possible fecal contamination; they should also use gloves 
(with hand hygiene using soap and water or an alcohol-based hand 
hygiene product prior to and after glove use) and gowns through at 
least 48 hours after the resolution of diarrhea. In CDI outbreaks, 
glove use should be preceded and followed by soap and water hand-
washing rather than alcohol-based hand hygiene.3

Table. Antimicrobials Predisposing to Clostridium difficile Infection

Uncommonly Related Less Commonly Related Commonly Related

• Aminoglycosides

• Bacitracin

• Chloramphenicol

• Daptomycin

• Metronidazole

• Rifampin

• Rifaximin

• Teicoplanin

• Tetracyclines

• Tigecycline

• Vancomycin

• Cephalosporins  
(first generation)

• Co-trimoxazole  
(trimethoprim and sulfamethoxazole)

• Macrolides 

• Other penicillins

• Sulfonamides

• Trimethoprim

• Ampicillin

• Amoxicillin

• Carbapenems

• Cephalosporins  
(third and fourth generation)

• Clindamycin

• Fluoroquinolones
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To minimize the risk of CDI on an institutional basis, the recent 
guidelines recommend implementation of an antibiotic stewardship 
program, targeting antibiotics based on local epidemiology and the 
local C. difficile strains and their antibiotic resistance. In addition, 
facilities should consider restricting use of antibiotics with greatest 
risk of causing CDI, including fluoroquinolones, clindamycin, and 
cephalosporins (excluding use for surgical antibiotic prophylaxis).3 
Guidelines recommend minimizing the frequency and duration of 
prescriptions for these high-risk antibiotics.

Patients with CDI who are released home need to take steps 
to minimize the risk of  infecting others in the household as well 
as of  reinfection. Results from a study analyzing households of 
patients with recurrent CDI vs those of controls found C. difficile 
on numerous surfaces—including the toilet, bathroom sink, and 
vacuum cleaner bag. However, it was not clear if  the C. difficile 
spores were the cause of  the infection or a consequence of  it.45 
Regardless, patients with CDI and their household contacts should 
exercise frequent handwashing with soap and water after bathroom 
use and before preparing food. It may be beneficial to consider 
decontamination of selected surfaces in the home; however, killing 
C. difficile spores requires use of  diluted bleach, which can be 
damaging to surfaces.

Conclusions
Hospitalists need to maintain a high level of  suspicion for 
CDI in patients presenting with persistent new-onset diarrhea. 
Implementation of diagnostic testing, medical care, and infection 
control strategies are imperative to provide optimal outcomes and 
minimize risk of transmission.4
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Case Study: Presentation 
Jessica, a 62-year-old woman, often travels to Asia for 
her job. She frequently eats sashimi, raw oysters, and 
sushi. Her last trip was a month ago. She has frequent 
urinary tract infections (UTIs) and just completed a 
course of ciprofloxacin. She presents to her physician 
(the ciprofloxacin prescriber) today with new-onset 
diarrhea and mild abdominal cramping. She reports  
that she has had six to eight unformed/watery stools per 
day for the past week. Her past history is unremarkable 
other than the frequent UTIs. Her physical activity 
includes daily walking and light weight lifting. Her 
physician performs a physical examination and orders 
laboratory tests.

Vital signs BP=120/70 mm Hg;  
HR=80 bpm;  
RR=20 breaths/min;  
oral temperature=38.4oC

General impression Well nourished and hydrated;  
mild distress; mentally intact  
and concerned

Skin Skin turgor normal

Head and neck No abnormalities

Heart and lungs No abnormalities

Abdomen Tender left lower quadrant,  
no rebound, bowel sounds active

Upper and lower 
extremities

Negative

Question
Before laboratory test results are available, your most 
likely diagnosis is:
A. Traveler’s diarrhea
B. Viral gastroenteritis
C. C. difficile infection
D. Diverticulitis
E. Vibrio parahaemolyticus infection

Explanation
Choice C is correct. C. difficile infection (CDI) is the 
most likely diagnosis because of Jessica’s recent anti-
biotic therapy for UTI, coupled with the persistence of 
diarrhea over multiple days. Traveler’s diarrhea is not 
likely, as there has been no recent travel and symptoms 
have lasted quite long. Similarly, viral gastroenteritis is 
unlikely, due to the long symptom duration. There is no 
prior history of diverticulitis, and Jessica has only mild 
abdominal tenderness. Vibrio parahaemolyticus infection 
is consistent with the low-grade fever, as is diverticulitis 
and C. difficile infection, but the duration is somewhat 
long for V. parahaemolyticus.

BP=blood pressure; bpm=beats per minute; HR=heart rate; RR=respiratory rate.
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D iagnosis of  C. difficile infection (CDI) is based on 
clinical presentation along with laboratory tests that 
confirm the presence of  a C. difficile toxigenic strain or 

C. difficile toxins in stools.1 Key factors include identification of 
appropriate candidates to be tested for CDI, as well as selection 
of  appropriate diagnostic strategies. At this time, there is no one 
laboratory test that can accurately diagnose CDI; consequently, 
current guidelines emphasize the use of  multiple-step algorithms. 
Most algorithms recommend a screening test with high sensitivity, 
followed by a test with high specificity to detect free toxins.1 
Accumulating evidence highlights the importance of  detecting 
toxin and not just toxin genes.2 

Diagnosis of  CDI remains challenging. Two types of  stool 
testing are used: tests that detect the C. difficile organism, including 
its toxin genes, and tests that detect the actual toxin(s). Tests must 
also be able to distinguish between toxin-producing vs nontoxigenic 
(and harmless) strains of C. difficile.3 Hospitalists need to be aware 
of the limitations of the tests available to them.

Who Should Be Tested?
The recent IDSA/SHEA guidelines synthesize the current evidence 
base to provide clearer guidance regarding who should and who 
should not be tested for CDI, and with which diagnostic tests. 
Unfortunately, the definition of diarrhea has not previously been 
consistent across studies and guidelines. For example, in prior years, 
studies have defined diarrhea as at least five or six loose stools, over 
24 or 36 hours; others required three or four loose or watery stools 
per day for 1 or 2 days. However, because many of these definitions 
did not consider other possible causes of diarrhea, many patients 
were inappropriately tested for CDI who likely did not have it, and 
others with CDI were not tested. According to the 2017 IDSA/
SHEA guidelines, patients with ≥3 unexplained, new-onset unformed 
stools in 24 hours are the preferred target population for CDI 
testing.4 Diarrhea associated with CDI is typically watery but not 
bloody. Patients with CDI often have abdominal pain or discomfort; 
more severe manifestations include fever, shock or hypotension, 
leukocytosis, and elevated serum creatinine levels.2

Clinicians need to recognize the caveats with this definition—
notably, not every patient with diarrhea should undergo testing 
for infection with C. difficile. Specifically, IDSA/SHEA guidelines 
recommend against testing patients whose diarrheal symptoms may 
be attributable to underlying conditions, primarily those who have 
taken laxatives within the previous 48 hours. Patients with underlying 
medical conditions that can cause diarrhea (eg, inflammatory bowel 
disease, enteral feeding tubes, cancer chemotherapies) who have 
new-onset diarrhea pose a more difficult diagnostic challenge, as these 
conditions are also associated with increased incidence of CDI that 
can only be detected with testing. Optimally, only patients who are 
likely to have C. difficile infection should undergo laboratory testing. 
A recent retrospective study at the University of Pennsylvania Health 
System found that educating clinicians against assessing patients who 
had recently received laxatives (within the prior 36 hours) led to fewer 
inappropriate tests for CDI.5 However, factors such as underlying 
disease, recent medical or surgical intervention, local infection rates, 
and risk factors for CDI can all influence the need for testing. Another 
caveat is that patients who are asymptomatically colonized with  
C. difficile do not require treatment for CDI unless they develop 
diarrheal symptoms. Among hospitalized patients, asymptomatic 
carriers are more common than patients with symptomatic CDI. 
However, these individuals may be a source for transmission of  
C. difficile to other hospitalized patients.2 

Laboratory Tests
Historically, two gold standard stool diagnostic tests for CDI 
were developed: one was the cell cytotoxicity neutralization assay 
(CCNA), which primarily detected the presence of free C. difficile 
toxin B in stool (Table).4 The second gold standard test was the 
culture detection of  toxin-producing C. difficile in stool, the 
toxigenic culture (TC). Both of  these tests are rarely used today 
because of  slow turnaround time and lack of  standardization of 
the test methods. More rapid replacements for CCNA testing in 
most laboratories were enzyme immunoassays (EIAs), which use 
monoclonal or polyclonal antibodies to detect C. difficile toxins. 
EIAs became widely used but have since been shown to have 

Table. Tests for C. difficile Infection

Test Sensitivity Specificity Substance Detected Comments

Toxigenic culture (TC) High Low C. difficile vegetative cells  
or spores

Must be combined  
with a toxin test

Nucleic acid amplification test (NAAT) High Low/ 
moderate

C. difficile nucleic acid  
(toxin genes)

Glutamate dehydrogenase (GDH) High Low C. difficile common antigen Must be combined  
with a toxin test

Cell cytotoxicity neutralization assay (CCNA) High High Free toxins

Toxin A and B enzyme immunoassays Low Moderate Free toxins

Source: Adapted from McDonald LC.4

Diagnosing Clostridium difficile Infection
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variable sensitivity and to be less sensitive as a group than CCNAs.6 
Emerging evidence suggests newer EIAs (for both toxins A and 
B) have improved sensitivity vs the original tests; however, lack of 
sensitivity continues to be a limitation of  EIA testing, and new 
ultrasensitive EIA tests are in development.7 

The TC test, the second gold standard CDI stool test that 
detects the C. difficile organism, has been replaced by several more 
rapid tests. Among these is detection of  glutamate dehydrogenase 
(GDH), a C. difficile enzyme also known as common antigen 

and found in all C. difficile strains. An immunoassay is used for 
detection of  GDH in stool that recognizes both toxigenic and 
nontoxigenic C. difficile strains. As such, GDH lacks specificity 
and should not be used alone.2,4 However, it is often used as the 
initial screening step in multiple-step algorithms. When positive, 
it must be followed by a toxin test and/or molecular test for 
toxin gene detection.4 This facilitates rapid results with greater 
sensitivity compared with toxin EIA testing alone.6,8,9 

The most common tests for CDI currently available in the 
United States are nucleic acid amplification tests (NAATs), which 
include polymerase chain reaction (PCR) assays and loop-mediated 
isothermal amplification (LAMP).2,10 NAATs detect the presence 
of  a C. difficile organism that carries genes for toxin production 
and thus are closely related to the gold standard TC test. The 
approval of the first NAAT in 2009 provided clinicians with assays 
that are more sensitive in detecting C. difficile compared with 
toxin EIAs but less sensitive than TC. However, patients who are 
asymptomatic carriers of toxigenic strains may have positive NAAT 
results without having CDI.10,11 NAATs detect a variety of  gene 
targets, including tcdA, tcdB, cdtA, or cdtB, and 16S ribosomal 
RNA (rRNA).11 There are currently at least 12 NAATs available, 
with varying levels of  accuracy.12,13 However, NAATs have a low 
to moderate positive predictive value for CDI depending on the 
individual assay and CDI prevalence.4 

PCR assays have become a preferred modality in the United 
States for diagnosing CDI.12 Although sensitive for detecting 
toxigenic C. difficile, PCR tests have also rarely been associated 
with false negative results when compared to the TC assay.14 

The optimal strategy for detecting CDI remains uncertain, and 
there is no clear consensus. There are numerous problems with the 
current studies on laboratory testing measures, including the use of 
inappropriate comparators, lack of  consideration of  local disease 
prevalence, and lack of  integration of  clinical assessment into 
testing.4 Tests affording rapid detection are preferable, minimizing 
inappropriate patient isolation and allowing prompt management 
of  patients with CDI.15 But patients may carry toxigenic strains 
without clinical symptoms; patients in hospitals commonly have 
diarrhea without CDI. As such, diagnosis of  CDI increasingly 
relies on multiple-step algorithms.16 NAATs, immunoassays for  
C. difficile toxin, and GDH are commonly used in these algorithms. 
Assays that detect the presence of  free C. difficile toxin in feces 
are less frequently positive than tests for organisms but remain 
an essential component of  test algorithms.17 However, absence of 
toxin in stool in NAAT-positive patients is not predictive of  mild 
CDI severity.4

Consequently, the 2017 IDSA/SHEA guidelines recommend a 
multiple-step algorithm to detect CDI in patients who are not 
prescreened prior to testing (Figure).4 Algorithms that include 
a stool toxin test used in conjunction with GDH or NAAT, 
or a GDH and toxin test with discrepant results arbitrated by 
NAAT, were recommended tests in institutions that have no prior 
agreement to submit stool specimens only from patients not on 
laxatives who have ≥3 new-onset unformed stools in 24 hours.4 
NAAT is not recommended to be used alone to diagnose CDI in 
the absence of  the pre-agreed institutional criteria noted above. 
However, among patients likely to have CDI based on absence of 
laxative use and meeting the definition of  diarrhea, NAAT alone 
is acceptable, as are multiple-step algorithms (GDH plus toxin; 
GDH plus toxin, arbitrated by NAAT; or NAAT plus toxin) 
instead of  a toxin test alone.4 Hospitalists need to be aware of  the 

Case Study: Test Results
Laboratory Test Results
C. difficile stool toxin gene positive by polymerase chain 
reaction (PCR)

Question 
Given the antibiotic history and diarrhea frequency, 
together with the positive PCR result, you consider CDI 
highly likely and are interested in whether Jessica has 
risk factors for recurrent CDI. Known risk factors that 
increase the likelihood of a CDI recurrence include all of 
the following EXCEPT:
A. Prior history of CDI 
B. Age ≥65 years
C. Severe CDI
D. Immunocompromised status
E. Asymptomatic C. difficile colonization

Explanation
Choice E is correct. A prior history of CDI, age ≥65 years, 
severe CDI, and immunocompromised status are known 
risk factors for recurrence of CDI. Asymptomatic C. difficile  
colonization is controversial. The most comprehensive 
studies suggest that if CDI does not become symptomatic 
within a few days of acquisition of the organism, the risk 
of CDI is minimal. At this point, there is no indication that 
Jessica is at high risk for recurrent CDI.

Additional laboratory test results:
• WBC=19,000/mL, 85% neutrophils
• Hgb=13.0, platelets=250,000
• Electrolytes normal, LFTs normal
• Creatinine=1.1

Question 
Does Jessica now have a risk factor for recurrence of CDI? 
If so, what is it?
A. WBC=19,000/mL, 85% neutrophils
B. Hgb=13.0, platelets=250,000
C. Electrolytes normal, LFTs normal
D. Creatinine=1.1

Explanation
Choice A is correct. Jessica’s WBC is >15,000/mL, which 
places her in the severe CDI category. This is a risk factor 
for recurrent CDI.

PCR=positive (the only test your lab performs). 
CDI=C. difficile infection; Hgb=hemoglobin; LFT=liver function test; 
WBC=white blood cell count.
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Figure. CDI Laboratory Test

*Stool toxin testa as part of a multiple-step algorithm (ie, GDH plus toxin; GDH plus toxin, arbitrated by NAAT; or NAAT plus toxin) rather than an NAAT alone.
aApproved stool EIA toxin tests vary widely in sensitivity. Laboratories should choose a toxin test with sensitivity in the upper range of sensitivity as reported in the literature.
CDI=C. difficile infection; EIA=enzyme immunoassay; GDH=glutamate dehydrogenase; NAAT=nucleic acid amplification test.
Test recommendations are based on pre-agreed institutional criteria for patient stool submission.
Source: McDonald LC.4

Clinicians and laboratory personnel agree at the institutional level
to not submit stool specimens on patients receiving laxatives

and to submit stool specimens only from patients with unexplained
new onset ≥3 unformed stools in 24 h for testing for CDI.

NAAT alone OR stool toxin test* as part of a multi-step algorithm 
(ie, GDH plus toxin; GDH plus toxin, arbitrated by NAAT; 

or NAAT plus toxin) rather than a toxin test alone.

Stool toxin test* as part of a multi-step algorithm 
(ie, GDH plus toxin; GDH plus toxin, arbitrated by NAAT; 

or NAAT plus toxin) rather than an NAAT alone.

YES NO

tests being used in their facilities, as some tests, such as NAAT, if  
used alone may result in false positives, leading to overdiagnosis 
and unnecessary treatments, while others, such as toxin EIA, if  
used alone might result in false negatives in patients with CDI 
owing to a lack of  sensitivity.2

A recent retrospective review of all consecutive patients referred 
to a specialized C. difficile clinical practice over 2.5 years found that 
94% of the 211 patients were referred for management of recurrent 
CDI.18 However, only 60% of these patients were then confirmed to 
have a diagnosis of recurrent CDI by the specialty practice. In fact, 
20% of patients had non-CDI diagnoses, including postinfection 
irritable bowel syndrome, inflammatory bowel disease, small 
intestinal bacterial overgrowth, and microscopic colitis.18 The 
investigators highlighted the importance of obtaining an accurate 
diagnosis prior to initiating any treatment in these patients.

Clinicians are instructed not to perform repeat testing with NAATs 
(defined as within 7 days during the same episode of  diarrhea) 
because test results are unlikely to change, and to avoid testing stool 
from treated asymptomatic patients as a “test of  cure” because 
patients commonly retain the C. difficile organism and toxin in stool 
following successful treatment. Testing of asymptomatic patients in 
general should not be done outside epidemiologic studies. Finally, 
the IDSA/SHEA guidelines note that there are insufficient data to 
recommend the use of biologic markers, such as detection of fecal 
lactoferrin, as an adjunct to diagnostic assays. 

References
1. Gateau C, Couturier J, Coia J, Barbut F. How to: diagnose infection caused 

by Clostridium difficile. Clin Microbiol Infect. 2018;24(5):463-468. 

2. Gerding DN, File TM Jr, McDonald LC. Diagnosis and treatment 
of  Clostridium difficile infection. Infect Dis Clin Pract (Baltim Md). 
2016;24(1):3-10.

3.  Martin JS, Monaghan TM, Wilcox MH. Clostridium difficile infec-
tion: epidemiology, diagnosis and understanding transmission. Nat Rev 
Gastroenterol Hepatol. 2016;13(4):206-216.

4.  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. 2018;66(7):e1-e48.

5. White DR, Hamilton KW, Pegues DA, Hanish A, Umscheid CA. 
The impact of  a computerized clinical decision support tool on  
inappropriate Clostridium difficile testing. Infect Control Hosp Epidemiol. 
2017;38(10):1204-1208.

6. Burnham CA, Carroll KC. Diagnosis of  Clostridium difficile infec-
tion: an ongoing conundrum for clinicians and for clinical laboratories.  
Clin Microbiol Rev. 2013;26(3):604-630.

7. Crobach MJ, Planche T, Eckert C, et al. European Society of  Clinical 
Microbiology and Infectious Diseases: update of  the diagnostic guid-
ance document for Clostridium difficile infection. Clin Microbiol Infect. 
2016;22(suppl 4):S63-S81.

8. Eastwood K, Else P, Charlett A, Wilcox M. Comparison of nine commer-
cially available Clostridium difficile toxin detection assays, a real-time PCR 
assay for C. difficile tcdB, and a glutamate dehydrogenase detection assay 
to cytotoxin testing and cytotoxigenic culture methods. J Clin Microbiol. 
2009;47(10):3211-3217.

9. Planche T, Aghaizu A, Holliman R, et al. Diagnosis of  Clostridium  
difficile infection by toxin detection kits: a systematic review. Lancet Infect 
Dis. 2008;8(12):777-784.

10. Gilligan PH. Optimizing the laboratory diagnosis of  Clostridium difficile 
infection. Clin Lab Med. 2015;35(2):299-312.

11. Eckert C, Jones G, Barbut F. Diagnosis of Clostridium difficile infection: the 
molecular approach. Future Microbiol. 2013;8(12):1587-1598.

12. Granato PA, Hansen G, Herding E, et al. Performance comparison of the 
cobas Liat and Cepheid GeneXpert systems for Clostridium difficile detec-
tion. PLoS One. 2018;13(7):e0200498.

13. Krutova M, Matejkova J, Nyc O. C. difficile ribotype 027 or 176? Folia 
Microbiol (Praha). 2014;59(6):523-526.

14. Murad YM, Perez J, Ybazeta G, et al. False negative results in Clostridium 
difficile testing. BMC Infect Dis. 2016;16(1):430.

15. Pallis A, Jazayeri J, Ward P, Dimovski K, Svobodova S. Rapid detection 
of Clostridium difficile toxins from stool samples using real-time multiplex 
PCR. J Med Microbiol. 2013;62(pt 9):1350-1356. 

16. Marra F, Ng K. Controversies around epidemiology, diagnosis and  
treatment of Clostridium difficile infection. Drugs. 2015;75(10):1095-1118.

17. Planche T, Wilcox MH. Diagnostic pitfalls in Clostridium difficile infection. 
Infect Dis Clin North Am. 2015;29(1):63-82.

18. Tariq R, Weatherly RM, Kammer PP, Pardi DS, Khanna S. Experience and 
outcomes at a specialized Clostridium difficile clinical practice. Mayo Clin 
Proc Innov Qual Outcomes. 2017;1(1):49

Clostridium difficile Infection: The Hospitalist’s Role in Improving Patient Outcomes • globalacademycme.com 9



H istorically, patients with C. difficile infection (CDI) were 
treated with either metronidazole or oral vancomycin. 
However, recent evidence, the availability of  newer 

approved therapies, and greater understanding of CDI have all led 
to important changes in the management of initial and recurrent 
CDI (Table 1).1 Patients found to be asymptomatic carriers do not 
require treatment.

Initial Treatment Strategies
Initial treatment strategies focus on (1) discontinuing the causative 
antimicrobial agent(s) (where appropriate), and (2) initiating 
appropriate CDI antibiotic treatment. Some patients will have 
resolution of  diarrhea without CDI-specific treatment, and risk 
of recurrence may thereby be reduced. Initiating empiric therapy 
in patients suspected of  having CDI is not recommended unless 
fulminant disease is evident or a substantial delay in laboratory 
confirmation (>48 hours) is anticipated.1 

There is an epidemiologic association between use of  proton 
pump inhibitors (PPIs) and CDI; however, the causal relation-
ship is unclear. Furthermore, there is no substantive evidence 
supporting the immediate discontinuation of  PPIs to prevent 
CDI1,2; nevertheless, discontinuing unnecessary use of  PPIs is 
always appropriate.1 There is also minimal evidence supporting 
the addition of  an antimotility agent (such as loperamide) to an 
antibiotic regimen, although this appears to be safe when used in 
conjunction with appropriate antibiotic therapy.1

The effect of  adding probiotics to antibiotics remains 
controversial. Probiotics are live microbial preparations that may 
provide health benefits to the host. A recent Cochrane review 
evaluated 31 studies involving nearly 8,700 participants; results 
suggested that when given to patients on antibiotics who do not 
have a history of  CDI, probiotics reduce the risk of  CDI by up 
to 60%, particularly in patients with an elevated baseline risk.3 
However, extremely high rates of CDI in the placebo arms of the 
studies are likely to have biased the results toward a benefit with 
use of probiotics; in addition, differences in formulations and study 
methodologies further limit the study results. Consequently, the 
IDSA/SHEA guidelines conclude that the evidence is insufficient 
and thus made no recommendation regarding the role of probiotics 
for primary prevention of  CDI.1,4 Similarly, the IDSA/SHEA 

guidelines contain no recommendation for the use of  probiotics 
for prevention of CDI recurrence.1 

IDSA/SHEA 2017 Guidelines
One of  the most important changes in the 2017 IDSA/SHEA 
guidelines is the removal of metronidazole as the preferred treat-
ment for initial mild or moderate CDI episodes (Table 2).1 Two 
well-controlled, double-blind, prospective randomized studies 
have shown conclusively that oral vancomycin is superior to 
metronidazole in facilitating clinical cure in patients with CDI.5 
Consequently, either vancomycin (125 mg orally 4 times a day) or 
fidaxomicin (200 mg twice a day), but not metronidazole, is recom-
mended for treatment of an initial episode of CDI (including mild 
disease). Recent studies have demonstrated greater sustained clin-
ical response (clinical cure without recurrence of CDI) and lower 
mortality associated with fidaxomicin vs vancomycin, leading to 
the recommendation for fidaxomicin as a drug of  choice, along 
with vancomycin, for an initial CDI episode.1

Typically, recommended treatment regimens continue for 10 days.  
However, clinicians can consider increasing the duration to  
14 days if  the patient has improved but has not had symptom reso-
lution.1 Metronidazole can be used in patients with nonsevere CDI  
(500 mg orally 3 times a day) if  there is limited access to the 
preferred agents or there are contraindications to other options; 
however, it should not be used for prolonged durations or repeated 
courses to minimize risk of potentially irreversible neurotoxicity.1

A recent Cochrane review of 22 studies with 3,215 participants 
with predominantly mild to moderate CDI found vancomycin to 
be more effective than metronidazole for achieving symptomatic 
cure, and fidaxomicin more effective than vancomycin. Although 
not available in the United States, teicoplanin appears to be the 
most effective for symptomatic cure.6 All of  the 140 deaths in  
the studies were attributable to the patient comorbidities that led 
to their acquiring CDI. However, the studies included few patients 
with severe disease, and the lack of  “control” (ie, no treatment) 
groups in the studies fails to provide guidance regarding the need 
for active treatment in patients with mild disease. Another recent 
retrospective, nonrandomized study reported a reduced risk of 
30-day mortality across all severities of CDI in patients treated with 
vancomycin vs metronidazole.7

Treating Clostridium difficile Infection: 
Guideline-Based Management

Table 1. Clostridium difficile Infection Management Principles

• Suspect on clinical grounds based on diarrhea definition
• Discontinue nonessential antibiotics and initiate isolation
• Confirm presence of C. difficile toxin by stool testing algorithm—usually NAATa or GDH plus toxin EIA 
• Treat if clinical and laboratory-confirmed diagnosis
• Empiric treatment is best avoided unless the following exist:

– High clinical index of suspicion, and
– Substantial (>48 hours) delay in laboratory confirmation expected, or
– Fulminant disease

EIA=enzyme immunoassay; GDH=glutamate dehydrogenase; NAAT=nucleic acid amplification test.
aNAAT alone may be used in hospitals that agree to test patients with ≥3 unformed stools in 24 hours or less and are not taking laxatives.
Source: McDonald LC et al.1
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Prior IDSA/SHEA guidelines integrated severity criteria, 
which were unvalidated, to inform treatment selection. Factors 
that appear to correlate with disease severity or treatment failure 
include fever (>38.5°C), elevated white blood cell (WBC) count 
(≥15,000 cells/mL), and elevated serum creatinine.8 Current IDSA/
SHEA guidelines define severe CDI as patients with a WBC 
≥15,000 cells/mL or absolute serum creatinine levels >1.5 mg/dL; 
however, these criteria remain unvalidated and are not appropriate 
for patients with renal insufficiency or hematologic malignancies.1

For patients with fulminant CDI (previously referred to 
as severe, complicated CDI and characterized by hypoten-
sion or shock, ileus, or megacolon), vancomycin remains a 
treatment of  choice either orally (500 mg 4 times a day) or by 
nasogastric tube. If ileus is present, consider rectal administration  
(500 mg in ~100 mL normal saline every 6 hours as a reten-
tion enema).1 Metronidazole should also be administered  
(500 mg every 8 hours intravenously) along with oral and rectal 
vancomycin in patients with ileus.1 When indicated, national and 
international guidelines recommend early surgical consultation for 
severely ill patients.1,9 Surgical options include subtotal colectomy 
with preservation of the rectum, or diverting loop ileostomy with 
colonic lavage, followed by antegrade vancomycin flushes.1,9

Recurrent CDI: Overview and Risk Factors
Patients with CDI are twice as likely to be readmitted to the 
hospital, compared with hospitalized patients without CDI, and 
those with CDI have significantly longer lengths of  stay, with 
CDI adding an average of  4 to 7 days.10,11 Recurrent CDI (rCDI) 
is generally defined as a recurrence of  diarrhea with positive 
C. difficile stool diagnostic testing from 15 to 56 days after an 
initial diagnosis and after initial resolution of  the symptoms.12 
Approximately 20% to 30% of  patients who initially responded 
to antimicrobial treatment will either experience a relapse from 
the original infecting strain, or experience reinfection with a 
new strain of  C. difficile.12,13 In a retrospective cohort study 
involving more than 1,500 patients, the probability of  developing 
a first rCDI was 25%, of  developing a second rCDI was 38%, a 
third was 29%, and 4 or more was 27%.14 However, subsequent 
recurrences had a decreasing likelihood of  being severe or 
complicated infections. Nevertheless, more than one-third 
of  patients with rCDI required hospitalization.14 Although 
mixed infection owing to more than one toxigenic strain of  
C. difficile occurs in up to 8% of  first episodes, mixed infection is 
very uncommon in recurrences.15

Table 2. Guideline Recommendations for the Treatment of Clostridium difficile Infection in Adults

Clinical Definition Clinical Data Recommended Treatments

Initial CDI, Nonsevere Leukocytosis with  
WBC ≤15,000 cells/mL, 
serum Cr <1.5 mg/dL

Vancomycin 125 mg 4 times a day × 10 days, OR

Fidaxomicin 200 mg twice a day × 10 days

If neither vancomycin nor fidaxomicin available:  
Metronidazole 500 mg 3 times a day by mouth × 10 days

Initial CDI, Severe Leukocytosis with 
WBC ≥15,000 cells/mL, 
serum Cr >1.5 mg/dL

Vancomycin 125 mg 4 times a day by mouth × 10 days, OR 

Fidaxomicin 200 mg twice a day × 10 days

Initial CDI, Fulminant Hypotension or shock,  
ileus, toxic megacolon

Vancomycin 500 mg 4 times a day by mouth or by nasogastric 
tube. If ileus, consider adding rectal instillation of vancomycin. 
Intravenously administered metronidazole (500 mg every 8 hours) 
should be administered together with oral or rectal vancomycin, 
particularly if ileus is present

First Recurrence Vancomycin 125 mg 4 times a day × 10 days if  
metronidazole was used for initial episode, OR 

Tapered/pulsed vancomycin regimen if standard regimen 
used for initial episode: 125 mg vancomycin 4 times a  
day × 10-14 days, then 125 mg twice a day × 7 days,  
then 125 mg once a day × 7 days, then every 2 or 3 days  
for 2-8 weeks, OR 

Fidaxomicin 200 mg twice a day × 10 days if vancomycin  
used for initial CDI episode

Second or Subsequent Recurrence Vancomycin, tapered and pulsed regimen, OR

Vancomycin 125 mg 4 times a day by mouth × 10 days  
followed by rifaximin 400 mg 3 times a day × 20 days, OR

Fidaxomicin 200 mg twice a day × 10 days, OR

Fecal microbiota transplantationa

aThe opinion of the panel is that appropriate antibiotic treatments for at least 2 recurrences (ie, 3 CDI episodes) should be tried prior to offering fecal microbiota transplantation.
CDI=C. difficile infection; Cr=creatinine; IV=intravenous; rCDI=recurrent C. difficile infection; WBC=white blood cell count.
Source: McDonald LC, et al.1

Clostridium difficile Infection: The Hospitalist’s Role in Improving Patient Outcomes • globalacademycme.com 11



Many risk factors for rCDI have been identified, such as use of 
high-risk antimicrobials (including fluoroquinolones) following 
completed treatment for initial CDI; community-onset health 
care–acquired initial CDI; and more than 2 hospitalizations within 
the prior 60 days. In addition, age ≥65 years, IV vancomycin 
treatment after the initial CDI infection resolved, gastric acid 
suppression (such as with PPIs), steroid use, and non–C. difficile  
hospital exposure after initial CDI resolution also increased the 
risk for rCDI.12,13,16,17 Patients with underlying comorbidities, 
such as chronic kidney disease, were at greater risk.16 In the recent 
MODIFY trials, investigators predefined rCDI risk factors as 
age >65 years, immunosuppression, severe CDI, prior CDI, and 
infection with virulent epidemic ribotypes.18,19 Other risk factors 
included renal impairment and need for additional non-CDI anti-
biotics. Of note, discharge from a hospital to hospice, long-term 
care, or a skilled nursing facility has been associated with decreased 
odds of readmission for CDI in a Medicare patient population.17

Nonsurgical Management of rCDI
Current nonsurgical treatment for rCDI includes antibiotics, 
donor fecal transplants, and antitoxin antibodies.20,21 According 
to the IDSA/SHEA recommendations, one of  several first-
line therapies for patients with rCDI is tapered and pulsed 
vancomycin.1 The pulsed regimen is preferred over a second 
standard 10-day course of vancomycin. Additional options include 
a 10-day course of  fidaxomicin, also preferred over the standard 
course of  vancomycin. A standard 10-day course of  vancomycin 
may be used if  metronidazole was used for the initial episode.1 
Metronidazole is not recommended for treatment of  rCDI. 

Treatment for patients experiencing a second recurrence include 
a tapered/pulsed regimen of  oral vancomycin, fidaxomicin, or a 
standard course of  oral vancomycin followed by rifaximin.1 It is 
recommended that fecal microbiota transplantation be considered 
only for patients with at least two prior recurrences. Extended-
pulsed fidaxomicin and bezlotoxumab, two new pharmacologic 
options that were introduced after publication of the 2017 IDSA/
SHEA guidelines, may afford patients with CDI a greater chance 
for cure and lower rates of recurrence.

Extended-Pulsed Fidaxomicin
The recent EXTEND trials examined the safety and efficacy of 
extended-pulsed fidaxomicin vs vancomycin for patients 60 years 
and older with CDI.22,23 In these randomized, controlled, open-
label, phase 3b/4 trials, 362 older patients with confirmed CDI 
were randomized to either extended-pulsed fidaxomicin (200 mg 
oral tables twice a day on days 1-5, then once daily on alternate 
days on days 7-25) or vancomycin (125 mg oral capsules 4 times 
a day on days 1-10). The two groups were stratified by severity, 
cancer comorbidity, and age (< or ≥75 years), and number of 
previous CDI occurrences. Seventy percent of  those receiving 
extended-pulsed fidaxomicin compared with 59% of those receiving 
vancomycin achieved sustained clinical cure 30 days after treatment 
completion (P=0.030), with no difference in the incidence of 
treatment-emergent adverse events between the two groups.22 
Hence, extended-pulsed fidaxomicin appears to be an effective and 
well-tolerated option for rCDI therapy.23

Bezlotoxumab for Prevention of rCDI
The most recent addition to the CDI armamentarium is bezlo-
toxumab, which was approved by the US Food and Drug 
Administration in 2016. Unlike current treatments, bezlotoxumab 
is not an antimicrobial; it is a human monoclonal antibody to  
C. difficile toxin B. It is indicated for adults being treated with an 

antibiotic for CDI who are at high risk for a recurrence. Results 
from the MODIFY I and II trials demonstrated a reduction of 
rCDI of  approximately 10% for bezlotoxumab compared with 
placebo (from 27% to 17%).19 Bezlotoxumab is administered as a 
single intravenous infusion over 1 hour (10 mg/kg) during antibi-
otic treatment of  CDI and should be used with caution in patients 
with heart failure. It has shown efficacy against multiple strains of 
C. difficile, including the epidemic BI/NAP1/027 strain.24,25

Bezlotoxumab has been shown to facilitate a sustained cure rate 
(defined as no recurrent infection in 12 weeks) of  64% compared 
with 54% with placebo.19 A post hoc analysis of  the MODIFY data 
found that patients with prespecified risk factors for rCDI (age  
≥65 years, severe CDI, prior history of  CDI, immunosuppression 
and infection with virulent ribotypes of  C. difficile) benefited from 
bezlotoxumab. Those at greatest risk for recurrence—specifically, 
those with at least three risk factors—had the greatest reduction 
in risk for rCDI, although patients with fewer risk factors also 
benefited. Patients with none of  these risk factors did not benefit 
from bezlotoxumab. Bezlotoxumab was associated with fewer 
fecal microbiota transplants and fewer CDI-associated 30-day 
readmissions in patients with risk factors for rCDI.18 Longer-
term studies found no further CDI recurrences over 12 months 
of  follow-up after bezlotoxumab infusion.26 

Fecal Microbiota Transplantation
Fecal microbiota transplantation (FMT) is currently indicated for 
patients who have failed antibiotic treatment, have had multiple 
(≥2) recurrences of  CDI, and/or have treatment-refractory CDI. 
It is administered either by colonic instillation via colonoscopy 
or enema or by upper gastrointestinal tube administration.27 
Research has found no evidence to suggest that donor features 
determine the clinical cure in patients with CDI; the most 
important factor for cure was an accurate diagnosis of  CDI.28  
A recent meta-analysis compared FMT via oral capsules, enema, 
and colonoscopy, and compared cure rates in observational 
studies vs clinical trials.29 Of  interest, cure rates were lower in 
randomized trials than in observational and open-label trials 
(68% vs 83%, respectively), and were higher with colonoscopy 
and oral routes than via enema.29 Recent focus has been on using 
oral capsule administration for FMT.

Discharge Instructions 
Although there are no formal guidelines or recommendations 
for discharge after hospitalization for CDI, experts suggest that 
hospitalized patients can be discharged when their vital signs are 
stable and their diarrhea symptoms have improved sufficiently. It is 
also beneficial to ensure that the patient’s electrolytes, particularly 
potassium, do not require ongoing repletion, and the patient 
appears to be adequately maintaining oral intake to prevent 
dehydration. Obviously, any other active medical problems must 
also be under sufficient control to allow for discharge. For most 
patients admitted for simple CDI, discharge is likely within 2 to 5 
days after initiating treatment, and patients are able to complete 
the remainder of  their antibiotic therapy after leaving the hospital. 
Patients should continue on prescribed medication for a total of  10 
to 14 days (or longer if  the patient had rCDI and is being treated 
with a tapered/pulsed regimen). There is no effective laboratory 
“test of  cure,” and repeating stool tests for C. difficile or its toxins 
is contraindicated, as patients can resolve symptoms and still have  
C. difficile or toxins detectable in stool. Discharge instructions 
should include a review of  appropriate handwashing, disinfection 
at home, and a review of  the medications being prescribed (and 
their costs).
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Jessica does well on a standard course of vancomycin for  
10 days, with resolution of diarrhea. However, 2 weeks later, 
she again begins to have diarrhea four times a day for 2 
successive days. She also has been plagued by nausea and 
emesis and is unable to tolerate anything by mouth (PO).  
She sees her physician, who documents that her exam is 
similar to the previous episode: Her lab tests show she has  
a positive PCR stool test for toxigenic C. difficile, and her 
WBC is again elevated at 16,000/mL. Her potassium is  
3.0 mmol/L and magnesium is 1.4 mg/dL. Between her 
inability to tolerate PO and her need for electrolyte replace- 
ment, she is admitted to the hospital.

Question
What guideline-recommended infection prevention precautions 
should be initiated? (Choose all that apply.)

A. She should be placed in a single room on contact precautions
B. Health care workers entering the room should wear  

gowns and gloves
C. Health care workers should wash their hands with soap and 

water or an alcohol-based cleanser after patient contact  
and before and after donning gloves

D. A sign should be placed on her door notifying entrants  
of the requirement to wear gowns and gloves

E. All visitors entering the room should wash their hands  
with soap and water when leaving

Explanation
Choices A, B, and C are included in the recent guidelines. 
The IDSA/SHEA guideline recommends hand hygiene before 
and after contact with a patient with CDI and after removing 
gloves, using either soap and water or an alcohol-based hand 
hygiene product. The guideline also recommends that patients 
be isolated in a single room and that health care workers use 
gowns and gloves. In epidemic CDI conditions, hand hygiene 
with soap and water is recommended. Individual hospitals may 
require soap and water hand hygiene for all patients with CDI, 
and they may require additional contact precautions, so local 
infection prevention practices should be followed.

Question
What are the possible approaches to treatment the hospitalist 
might take? (Choose all that apply.)

A. Repeat vancomycin 125 mg 4 times a day × 10 days 
B. Prescribe a vancomycin taper and pulse regimen
C. Switch from vancomycin to fidaxomicin 200 mg twice  

a day × 10 days
D. B or C followed by FMT
E. B or C plus bezlotoxumab

Explanation
Choices B, C, and E are correct. IDSA/SHEA guidelines 
recommend either a vancomycin taper and pulse regimen or 
fidaxomicin 200 mg twice a day for 10 days for treatment of 
first recurrence of CDI following failure of an initial standard 
course of vancomycin. Bezlotoxumab, an intravenously admin-
istered monoclonal antibody that has been shown to reduce CDI 
recurrence in patients with risk factors for recurrence, is not 
included in the latest guideline because it became available 
after the guideline was published. It is beneficial in patients 
with risk factors for recurrence, and Jessica has two of these 
risks: severe CDI (based on an elevated WBC of 16,000/mL) 
and a history of prior CDI. Any of these three choices would be 
appropriate. Guidelines recommend reserving FMT for patients 
who have had at least three episodes (two recurrences) of CDI. 

Jessica was treated with fidaxomicin 200 mg twice a day 
for 10 days. Within 2 days, the diarrhea had substantially 
decreased, and she had begun tolerating PO. Electrolytes 
normalized with repletion after 1 day. Her renal function and 
WBC normalized (WBC, 8,000 cells/mL; creatinine, 0.9 mg/dL), 
and her abdominal exam was benign. She was released from 
the hospital to her home with instructions to continue the 
prescribed treatment regimen. The treating hospitalist spoke 
with Jessica’s family about taking precautions for her at home, 
making sure everyone carefully washes their hands with soap 
and water whenever using the bathroom and wiping the 
bathroom surfaces with bleach or bleach wipes.

Case Conclusion
Jessica was treated for a second recurrence and referred to a gastroenterologist as a candidate for FMT.

Case Study, Recurrence

Question
If Jessica has another recurrence of CDI, which strategies  
would be appropriate, according to current guidelines?  
(Choose all that apply.)

A. Vancomycin 125 mg 4 times a day × 10 days 
B. Vancomycin 125 mg 4 times a day × 10 days, followed  

by rifaximin 400 mg 3 times a day × 20 days
C. A vancomycin taper and pulse regimen
D. Fidaxomicin 200 mg twice a day × 10 days
E. B or C or D followed by FMT
F. B or C or D plus bezlotoxumab

Explanation
Choices B, C, D, and E are correct. For a second or subsequent  
recurrence, the IDSA/SHEA guideline recommends: 
• Vancomycin 125 mg 4 times a day × 10 days, followed  

by rifaximin 400 mg 3 times a day × 20 days
• A vancomycin taper and pulse regimen
• Fidaxomicin 200 mg twice a day × 10 days

For patients at high risk of recurrence, FMT is also 
recommended. Bezlotoxumab, a post-guideline choice,  
has also been shown to reduce recurrence of CDI. 

Case Study, Second Recurrence

Clostridium difficile Infection: The Hospitalist’s Role in Improving Patient Outcomes • globalacademycme.com 13



Patients are typically instructed to follow up with their primary 
care provider or the treating infectious disease or gastroenterology 
specialist, preferably within 10 to 14 days after hospital discharge, 
and definitely within 3 weeks post discharge, when their antibiotic 
treatment for CDI should be completed. This visit is to confirm 
that the treatment has resolved the symptoms and to educate 
the patient about the possibility of  recurrence. Patients should 
be instructed to contact their primary care provider immediately 
if  they experience multiple diarrhea episodes for more than 1 
day. However, they should be told to return to the emergency 
department if  they are unable to take in adequate intake by 
mouth due to emesis, or if  they feel significantly dehydrated, 
manifested by feeling light-headed or weak or passing very little 
or dark urine. 

There are no data regarding the benefits of  home disinfection. 
Patients can be informed about the need to take general 
precautions to minimize the risk of spreading the infection, such 
as wiping down bathroom surfaces with bleach or bleach wipes 
(on appropriate surfaces). Patients should be encouraged to wash 
their hands thoroughly with soap and running water after using the 
bathroom and before preparing food, and especially after passing a 
bowel movement. Any immunocompromised persons living in the 
same home (someone on chemotherapy, for example) or someone 
taking antibiotics should not use the same bathroom facilities as 
the patient, to minimize or optimally avoid contact with spores. 
However, if  there is only one bathroom in the home, it should be 
wiped with bleach following use of the bathroom by the patient. 

Patients do not need to have follow-up laboratory testing if  the 
symptoms have resolved. However, if  diarrhea persists or recurs, 
the patient will need to have repeat stool testing for toxigenic 
C. difficile or its toxins. Although antibiotics can be important 
lifesaving medications, patients recovering from CDI should avoid 
them unless absolutely necessary to treat a documented bacterial 
infection. In such cases, the treating clinician should ideally select 
an antimicrobial that is suitable for the infection and that carries a 
low or lower risk for inciting CDI, such as a tetracycline. It might 
be worthwhile to discuss with an infectious disease specialist 
whether to continue/prolong CDI antibiotic treatment while the 
patient is being treated for the other infection. The patient should 
also be closely monitored for rCDI. Similarly, PPIs should be 
avoided unless there is an appropriate indication for their use. 

Some patients, frequently those with severe CDI, other 
comorbidities, and/or complications, may need to be discharged 
to a nursing or rehabilitation facility instead of  their home. 
However, given the need for isolation and the inability of  a given 
facility to uphold appropriate CDI precautions, discharge may be 
delayed. The facility must be informed to institute the appropriate 
infection prevention and control measures. The patient may 
be kept in contact isolation until they are diarrhea-free for at 
least 48 hours, after which they can be removed from isolation. 
Housekeeping may use bleach for daily cleaning while the patient 
is in isolation, and definitely should use bleach to do terminal 
cleaning of  the room once isolation is discontinued. 

Conclusions 
CDI is the most common health care–associated infection and 
has high rates of  morbidity and mortality. Health care–associated 
CDI is slowly decreasing in the United States, but community-
associated CDI is increasing. Risk factors for CDI include age 
≥65 years, greater length of  hospitalization, and exposure to anti-
biotics. Clinicians, and especially hospitalists, need to have a high 
index of  suspicion for CDI when a patient presents with diarrhea.

According to IDSA/SHEA guidelines, the preferred target 
population for CDI testing is patients with ≥3 unexplained, 
new-onset unformed stools in 24 hours. The guidelines recommend 
against testing patients whose diarrheal symptoms may be 
attributable to underlying conditions, primarily those who have 
taken laxatives within the previous 48 hours. Preferred diagnostic 
tests are algorithms that include testing for free toxin in stool. 

Recent evidence, the availability of  newer approved therapies, 
and greater understanding of CDI have led to important changes in 
the management of initial and recurrent CDI. Of note, new IDSA/
SHEA guidelines no longer recommend metronidazole for first-
episode CDI but recommend either vancomycin or fidaxomicin. 
Newer treatments to reduce recurrence of  CDI, which became 
available after publication of  the most recent guidelines, include 
extended-pulsed dosing of  fidaxomicin, and bezlotoxumab, 
a monoclonal antibody targeted at C. difficile toxin B, as a 
supplement to antibiotic therapy.
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1. Which of these is a risk factor for CDI?
A. Hospital stay within 90 days
B. Infancy
C. Laxative use within the prior 3 days
D. Male sex

2. Which of the following are guideline recommendations concerning 
the need for isolating patients with CDI? 
A. All patients with confirmed CDI should be isolated until discharge
B. All patients with confirmed or suspected CDI should be isolated 

until discharge
C. Patients with confirmed or suspected CDI should be isolated 

until at least 48 hours after resolution of diarrhea
D. All patients with confirmed CDI should be isolated until they 

have a negative NAAT
3. According to current IDSA/SHEA guidelines, what is recommended 

for an initial case of CDI?
A. Fecal microbiota transplantation
B. Fidaxomicin or vancomycin
C. Metronidazole
D. Probiotics

4.  When is fecal microbiota transplantation recommended according 
to the current IDSA/SHEA guidelines? 
A. For an initial severe occurrence of CDI
B. For an initial recurrence of CDI
C. For a second recurrence after two standard courses of antibiotic 

treatment have failed
D. For multiple recurrences after failure of three or more courses of 

antibiotic treatments

5. According to the IDSA/SHEA guidelines, for which of the following 
patient scenarios would C. difficile testing be recommended?  
A. Patients with unexplained and new-onset ≥3 unformed stools in 

24 hours
B. Patients with unexplained and new onset ≥2 unformed stools in 

24 hours
C. Patients with new-onset watery stool with antibiotic use in prior  

3 months
D. Any patient who is complaining of diarrhea
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List risk factors for Clostridium difficile 
infection (CDI) 

5 4 3 2 1

Describe guideline-driven infection 
control strategies

5 4 3 2 1

Delineate the guideline-recommended 
diagnostic evaluation process and tests 
for CDI in adults

5 4 3 2 1

Review evidence on current and 
emerging therapies for treatment of CDI

5 4 3 2 1

Review evidence for treatment of C 
DI recurrence

5 4 3 2 1

What topics do you want to hear more about, and what issue(s) regarding your practice/
professional responsibilities will they address?
Please provide additional comments pertaining to this activity and any suggestions  
for improvement.
_____________________________________________________________________ 

EVALUATION FORM
To assist us in evaluating the effectiveness of this activity and to make recommendations for future educational offerings, please take a few moments to complete 
this evaluation form. Your response will help ensure that future programs are informative and meet the educational needs of all participants. CME/CE credit letters 
and long-term credit retention information will only be issued upon completion of the post-test and evaluation online at: https://tinyurl.com/CDiffS18.

If you do not feel confident that you can achieve the above objectives to some extent, 
please describe why not.
_____________________________________________________________________

_____________________________________________________________________

Please indicate your profession/background:
MD/DO MSN/BSN/RN PA APN/NP PharmD/RPh Student 

Resident/Fellow Researcher Administrator Other; specify ________________

If you plan to change your practice/workplace, may we contact you in 2 months to see how 
you are progressing?

Yes. E-mail address: __________________________________________
No.  I don’t plan to make a change.

If you are not able to effectively implement what you learned in this activity, please tell us what 
the system barriers are (eg, institutional systems, lack of resources, etc).
_____________________________________________________________________

Based on the content of this activity, what will you do differently in the care of your 
patients/regarding your professional responsibilities? (check one)

Implement a change in my practice/workplace. 
Seek additional information on this topic.
Do nothing differently. Current practice/job responsibilities reflect activity recommendations.
Do nothing differently as the content was not convincing. 
Do nothing differently. System barriers prevent me from changing my practice/workplace.

If you anticipate changing one or more aspects of your practice/professional 
responsibilities as a result of your participation in this activity, please briefly describe 
how you plan to do so.
_____________________________________________________________________

OVERALL EVALUATION 
Strongly  

Agree Agree
Somewhat 

Agree Disagree
Strongly 
Disagree

The information presented increased my 
awareness/understanding of the subject. 5 4 3 2 1

The information presented will influence how  
I practice/do my job.

5 4 3 2 1

The information presented will help me improve 
patient care/my job performance.

5 4 3 2 1

The program was educationally sound and 
scientifically balanced.

5 4 3 2 1

Overall, the program met my expectations. 5 4 3 2 1

I would recommend this program to my 
colleagues.

5 4 3 2 1

Dale N. Gerding, MD
-Demonstrated current knowledge of the topic. 5 4 3 2 1

-Was organized in the written materials. 5 4 3 2 1

Ciarán P. Kelly, MD
-Demonstrated current knowledge of the topic. 5 4 3 2 1
-Was organized in the written materials. 5 4 3 2 1

Ashwini Niranjan-Azadi, MD 
-Demonstrated current knowledge of the topic. 5 4 3 2 1
-Was organized in the written materials. 5 4 3 2 1


