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Management of Recurrent Clostridium
difficile Infection: A Case-Based Approach
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ABSTRACT: Clostridium difficile infection (CDI) is the leading cause of nosocomial diarrhea. Infection with this an-
- aerobic spore-forming bacterium is associated with substantial morbidity and mortality. Recurrence of CDI (RCDI)
is common, occurring in 10% to 20% of cases. Although 3 clinical treatment guidelines exist, the clinical outcomes
for RCDI cases have been unsatisfactory. Nevertheless, advances in CDI and RCDI research have been rapid and
multidirectional. This article summarizes the current standard treatment, newly reported clinical data, and antic-
ipated research in development regarding RCD!. Two cases of RCDI are also presented.

KEYWORDS: Cilostridium difficile infection, recurrent Clostridium difficile infection, antibiotics, vancomycin

lostridium difficile is an anaerobic spore-forming bacterium.,
c C difficile infection (CDI) is recognized as the leading cause

of nosocomial diarrhea and is associated with substantial
morbidity and mortality.* More than 250,000 people require
hospital care, and at least 14,000 people die from CDI in the
United States each year.?

Recurrent CDI (RCDY) is the complete resolution of present-
ing symproms on appropriate therapy followed by subsequent
relapse and return of symptoms within 8 weeks of treatment
completion after the initial episode.’> Approximately 10% to
20% of cases of CDI recur after the initial episode, but further
recurrence rates increase to 40% to 65% after the first RCDI
episode.* Studies have shown that the majority of RCDI cases
are due to relapse of infection with the original strain rather than
reinfection.>®

The main pathogenesis of RCDI is thought to be from im-
paired colonization resistance allowing proliferation of C difficile.
Patients with RCDI have been found to have lower levels of
immunoglobulins against the C difficile toxin.” Other known
risk factors for RCDI are advanced age, additional courses of
antibiotics, chemotherapy, proton-pump inhibitors, prolonged
hospital stay, and prior episodes of RCDIL.#

The diagnosis of RCDI remains challenging. Studies have
shown that enzyme immunoassay (EIA) and polymerase chain
reaction assay results may remain positive for C difficile toxin A
and toxin B for as long as 30 days even in patients who have
symptom resolution.”’® Therefore, testing for cure should not
be performed.'!""? Fecal colonization of C difficile is common in
the community and in health care facilities. Between 4% and
15% of healthy adults may be asymptomatically colonized with
the pathogen.'* One study reported asymptomatic carriage rates
at admission of 6% to 11% and acquisition rates of 4% to 21%,

with more than 63% of those patients remaining asymptomat-
ic.” Asymptomatic colonization should not be treated, because
antibiotics may further disrupt the gut microflora, potentially
leading to symptomatic CDI.

Although increased stool output in a patient with history of
CDI is concerning for RCDI, postinfectious irritable bowel
syndrome (PI-IBS) should be kept in the differential diagnosis.
PI-IBS occurs in approximately 25% of patients after successful
CDI therapy.'® The distinction between RCDI and PI-IBS is
not always apparent. However, patients with PI-IBS typically
present with increased frequency in bowel habits with formed/
solid stools (Bristol types 1 through 5). CDI testing should only
be performed in patients having at least 3 Bristol type 6 or 7
stools per day or radiographic evidence of CDLY

Three major medical societies have published guidelines for
the treatment of RCDI: the Society for Healthcare Epidemiol-
ogy of America (SHEA) and the Infectious Diseases Society of
America (IDSA) in 2010,"" the American College of Gastroen-
terology (ACG) in 2013,"? and the European Society of Clinical
Microbiology and Infectious Diseases (ESCMID) in 2014."
Although these guidelines are very helpful, they are becoming
outdated. In the meantime, new therapeutic measures have
emerged, and other therapeutic options are in development that
may change clinical practice in the near future.

Presented here are 2 case reports of RCDI in which the cur-
rently available and possible future therapies for RCDI are
discussed.

CASE 1

A 76-year-old man with a past medical history of diabetes,
lung cancer (for which he was on a chemotherapy regimen), and
RCDI (3 times in the past 4 months) presented to a hospital
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Tahle 1. Assessing the Severity of CDI

 IDSA/SHEA Guidelines (2010)"!

ACG Guidelines (2013)"

Mild- Moderate | WBC <15 L000/iL and s
<1 5x pre- CDI !eve!

_ISerum ‘é%’bﬁmin >3 g/dL or WBC
abdommal tenderness

Severe WBC >15,000/pL or serum Cr =21. 5x
pre-CDI level; advanced age

Severe- Hypotensm/shock ileu

Comfpticated ¢ .

Serum albumin <3 g/dL and WBC > 15 ,000/ul. or presence of
abdomma! tenderness

Abbreviations: ACG, Amencan College of Gastroenterology; CDI, Clostridium difficile infection; Cr, creatmme ICU, intensive care umt IDSA, Infectlous Diseases

Socuety of Amerlca SHEA Socuety for Healthcare Ep:demlology of America; WBC, white blood cel!

with a 2-week history of watery diarrhea (Bristol type 7). The
diarrhea had occurred up to 10 times a day.

At presentation, his vital signs were stable, and he was afebrile.
There was no abdominal tenderness or distention. Laboratory
test results showed a peripheral white blood cell (WBC) count
of 12,000/pL, a serum creatinine level of 0.9 mg/dL, and a serum
albumin level of 3.5 g/dL. EIA test results are positive for C
difficile toxin. The patient received a diagnosis of RCDI of
mild-to-moderate severity, and he was started on enteral vanco-
mycin, 125 mg 4 times daily. By hospital day 3, his diarrhea had
resolved. Upon discharge, 14 days of vancomycin were prescribed.

Now the man has come to your clinic for a posthospitalization
follow-up visit. He says he is doing well on vancomycin, but he
is eager to stop taking the medication.

DISCUSSION

This patient has multiple risk factors for RCDI: advanced
age, chemotherapy, and a history of RCDI. The diagnosis of
RCDI in this case is straightforward in the presence of Bristol
type 7 diarrhea up to 10 times a day with positive toxin on EIA.
Furthermore, the patient responded well to oral vancomycin;
thus, a fourth episode of RCDI is confirmed.

After making a diagnosis, the severity of CDI needs to be
assessed (Table 1). Severe CDI is characterized by a WBC count
of 15,000/uL or greater, a serum albumin level of 3 g/dL or less,
and/or a serum creatinine level of 1.5 times or more the pre-
morbid level.!'"? In severe and complicated CDI cases, fever,
lactic acidosis, overt leukocytosis/leukopenia, hypotension, shock,
ileus, and/or megacolon may be present. Our patient’s case is
classified as mild-to-moderate disease.!'*?

The 3 widely recognized antimicrobial options in the treatment
of CDI are metronidazole, vancomycin, and fidaxomicin. Ten-
day supplies of each antibiotic therapy vary in cost: As of 2013,
the cost of metronidazole was $22; the cost of vancomycin,
125 mg intravenous (IV), compounded for oral administration,
ranged from $100 to $400; the cost of vancomycin, 125-mg
pills, was $680; and the cost of fidaxomicin was $2,800.'2 Met-
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ronidazole is the first-line agent for CDI and is available in oral
and IV forms. Vancomycin has been used extensively and can
be administered orally or via enema. To reduce cost, many
pharmacies compound IV vancomycin solution to oral formu-
lation. Guidelines recommend vancomycin doses varying from
125 to 500 mg, 4 times a day'"**; however, evidence suggests
that 125 mg is equally efficacious compared with higher doses.™
Two recent meta-analyses showed that both metronidazole and
vancomycin are equally efficacious in mild CD]I, whereas van-
comycin was superior in severe CDL. 1%

No convincing data suggest superiority of the combination
of metronidazole and vancomycin compared with vancomycin
monotherapy. However, it is still reasonable to use both high-
dose enteral vancomycin (oral or rectal) and IV metronidazole
in severe-complicated cases.

Fidaxomicin, a macrocyclic antibiotic with selective bacteri-
cidal activity against C difficile but negligible activity against
gram-negative organisms, debuted in a 2011 landmark trial in
which it was found to be noninferior to oral vancomycin.?
Furthermore, fidaxomicin appeared to be more effective than
oral vancomycin in preventing relapse (28.1% vs 10.3%; <.001),
leading to better clinical cure rates.” The 2014 ESCMID guide-
lines recommend the use of fidaxomicin in all CDI severities.!?
Nevertheless, debate is ongoing about this medication, given
the lack of indication in US guidelines, cost-effectiveness, and
hospital formulary inclusion.

Guidelines for RCDI treatment have been evolving. The 2010
SHEA/IDSA guidelines' recommend repeating the same anti-
biotic used for the initial episode for the first recurrence; for the
second recurrence, pulsed or tapered vancomycin is recommend-
ed (Table 2). Three clinical trials have shown that vancomycin
taper resulted in recurrence rates of 0% to 41.7%.%*>%3 The 2013
ACG guidelines added fecal microbiota transplant (FMT) plus
vancomycin at the third recurrence.'* The 2014 ESCMID
guidelines added fidaxomicin as an option in the first recurrence
or subsequent recurrences.'® Less commonly, rifaximin, tigecy-
cline, nitazoxanide, and linezolid are used.
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Tahle 2. Vancomycin Taper/Pulse Strategies for RCDI

ACG Guidelines (2013)"

IDSA/SHEA Guidelines (2010)"

;‘ Abbreviations: ACG, American College of Gastroenterology; IDSA, Infectious Diseases Society of America; RCDI, recurrent Clostridium difficile infection; SHEA,

Advances in CDI research have been rapid and multidirec-
tional. FMT or “stool transplant” has emerged with the hypoth-
esis that the disruption of the colonic microflora is the primary
pathogenesis of CDI and that replacement of the microbiota
with a more robust and diverse microbiora is a logical means to
restore colonization resistance against C difficile. Numerous
uncontrolled observational studies demonstrating cure rates of
90% or greater with FMT culminated in the landmark 2013
study in which significant efficacy and clinical cure rates with
FMT led to early termination of the trial.* To date, 6 random-
ized controlled trials of FMT have been conducted, with treat-
ment success rates ranging from 44% to 94%.22%

Although the efficacy of FMT is appealing, the esthetic issue
(so-called yuck factor) in FMT remains. To overcome this chal-
lenge, frozen material and fecal bank systems have been imple-
mented.**” The Food and Drug Administration (FDA) classifies
human stool as a biological agent and has determined that its
use in FMT therapy and other research should be regulated to
ensure patient safety. To use FMT to treat RCDI, an investiga-
tional new drug permit is not required but is strongly encouraged,
and one may be required in the future.”?** A few live biothera-
peutic microbiota preparations {eg, RBX2660, SER-109) are in
development.>"** These products aim to harness the effectiveness
of FMT, but within a standardized regulated product for the
trearment of RCDLL

In January 2017, the results of 2 landmark studies evaluating
bezlotoxumab, an FDA-approved monoclonal antibody against
C difficile voxin B, were published.?® These industry-funded,
phase 3 trials compared the efficacy of bezlotoxumab with
standard-of-care antibiotics alone for preventing RCDI. In the
first trial, 17% of participants taking bezlotoxumab experienced
RCDI during the 12-week study period compared with 28% of
participants taking placebo. Findings were similar in the second
trial. Common adverse reactions to bezlotoxumab were nausea,
pyrexia, and headache. Cardiac disorders (eg, cardiac failure,
myocardial infarction) were more common in bezlotoxum-
ab-treated participants with a history of cardiac disorders; thus,
among such patients, bezlotoxumab should be reserved for use

Tahle 3. Antibiotic Types and CD{ Risk

' High Risk ,
Cephalosporins {second- and third-generation)
Penicillins (broad-spectrum)
Ampicillin-sulbactam
Amoxicillin-clavulanic acid

- Quinolones

- Clindamycin

: Carbapenems

“when the benefit outweighs the risk. Alluring characteristics of

bezlotoxumab include an overall safe profile, a long half-life
(30 hours) enabling 1-time infusions, and modest efficacy, al-
though bezlotoxumab was not found to be the magic bullet as
had been anticipated. Further research is needed to determine
which population of patients with RCDI would benefit most
from the drug.

Several intriguing developments may change clinical practice.
A C difficile vaccine study is under way.** Not all strains of C
difficile produce toxins. Colonization of nontoxigenic C difficile
strains in the gastrointestinal tract has been shown to prevent
CDIL* and further clinical trials are ongoing to evaluate the role
of nontoxigenic C difficile colonization. Additionally, other
therapeutic candidates, including ridinilazole, ramoplanin, thuri-
cin CD, and auranofin, are under investigation.* A nove] approach
with administration of an antibiotic degrader (ribaxamase, a
recombinant B-lactamase) and an antibiotic chelator (DAV132)
is also under study. The intention of these agents is to neutralize
unmetabolized antibiotic in the colon to protect gut microbiota.
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KEY TAKE-HOME POINTS

¢ The diagnosis and treatment of CDI and RCDI is evolving.

* C difficile can be difficult to treat, since the recurrence risk increases with subsequent episodes of RCDI.

* An initial C difficile infection may be treated adequately with a less costly drug such as metronidazole, but recurrent
infections often require a more expensive regimen of vancomycin or fidaxomicin. '

« Carefully choosing the appropriate antibiotics for treatment of bacterial infections is necessary, since antibiotic use is one
of the most important risk factors for RCDI; certain antibiotics are associated with a higher risk than others.

* Prophylactic use of oral vancomycin while the patient is on concomitant antibiotic therapy may prevent RCDI.

OUTCOME OF CASE 1

The patient received a vancomycin taper: 125 mg orally 4
times a day for 14 days, then twice daily for 7 days, then daily
for 7 days, then every 2 days for 8 days (4 doses), and finally
every 3 days for 15 days (5 doses) as suggested in one review
article.” His condition improved, but CDI relapsed. He subse-
quently received FMT via enema, after which his RCDI finally

resolved.

CASE 2

The patient is 2 36-year-old nurse with a past medical histo-
ry of depression (for which she takes citalopram) and recurrent
furuncles in her groin from methicillin-resistant Staphylococcus
aureus (MRSA) infection. She also has a history of 2 episodes
of RCDI in the past year. She had visited your office for treatment
of another furuncle on her right buttock. Incision and drainage
had been performed in your office. Wound cultures grew MRSA
susceptible to trimethoprim-sulfamethoxazole (TMP-SMX),
clindamycin, tetracycline, linezolid, and vancomycin.

She now visits your office for follow-up, and you note cellu-
litis surrounding the evacuated furuncle. You decide to start her
on an oral antimicrobial agent. Although the woman does not
have diarrhea now, she is concerned about having a flare of RCDI
if an antibiotic is initiated. Which antimicrobial would you
choose for MRSA cellulitis, and how best would you prevent
RCDI in this patient’s case?

DISCUSSION

Antibiotic use is one the most important risk factors for
RCDI.* However, some agents carry a higher risk than others
(Table 3).” Among anti-MRSA agents, clindamycin is associ-
ated with a higher rate of CDI, whereas TMP-SMX has a
moderate risk for CDI. Tetracycline is not commonly associated
with CDL** In the case of this patient with a history of RCD],
given her susceptibility test results and considering her history
of and risk for RCDI, tetracycline would be the best choice.

Oral antimicrobials are generally equally efficacious to paren-
teral agents in mild to moderate skin and soft-tissue infections.*!
However, parenteral agents are often recommended in severe
cases. Linezolid may be an exception. It is available in oral and
parenteral forms, and its bioavailability is almost 100%. There-
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fore, the dosing is the same in either formulation. A 2016 me-
ta-analysis of all 9 available randomized trials showed that the
clinical efficacy of linezolid is superior to IV vancomycin in skin
and soft-tissue infections.” Linezolid recently became a generic
medication, resulting in a significant price reduction and making
it more attractive as an efficacious antibiotic. Linezolid also is
associated with a low risk of RCDI. However, the use of linezol-
id is often hindered by drug-drug interactions, including with
selective serotonin-uptake inhibitors, tricyclic antidepressants,
venlafaxine, tramadol, and antiemetics. Coadministration of
linezolid with these medications may induce serotonin syndrome.*

Several RCD1I prevention strategies are available in addition
to the choice of antibiotic. Although data on their efficacy are
limited, probiotics could be considered.* Of note, probiotics
should be used with caution in immunocompromised patients,
given the possible risk of bacterial translocation, which occa-
sionally causes disastrous outcomes.®

One study has shown that oral vancomycin, 125 mg twice
daily, is effective for the prevention of RCDI while a patient is
taking a concomitant antibiotic.*® In our practice, we usually
extend the duration of prophylactic oral vancomycin up to
1 week beyond the stopping date of the primary infection (such
as urinary tract infection or osteomyelitis).

OUTCOME OF CASE 2

The patient received oral doxycycline, 100 mg twice daily for
7 days, which led to resolution of the cellulitis. She also recetved
prophylactic oral vancomycin, 125 mg twice daily for 14 days.
There was no recrudescence of RCDI. B
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