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The treatment and prevention of Clostridium difficile infection (CDI) in the long-term
care (LTC) setting presents unique challenges. In this review, we offer an overview of

CDI treatment along with a brief discussion of infection control strategies in the LTC

setting. The approach to recurrent CDI is also addressed.
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Introduction

In the past decade, Clostridium difficile
infection (CDI) has increased in frequen-
cy and severity and, as a result, has
become more difficult to manage and
treat. The changing epidemiology of CDI
has been closely linked to the emergence
of the epidemic B1/NAP1 strain of C. dif-
ficile, which produces increased levels of
toxins A and B, the major virulence deter-
minants of C. difficile.'? The changing epi-
demiology of CDI is also likely related to
the increasing age and comorbidities
among hospitalized patients.

Factors associated with increased
risk of developing CDI include the fol-
lowing: age greater than 65, prior hospi-
talization, longer duration of previous
hospitalization, use of broad spectrum
antibiotics, longer duration of antibiotic
use, use of multiple antibiotics, use of
acid suppressive therapy, receipt of can-
cer chemotherapy, renal insufficiency,

hemodialysis, and presence of a nasogas-
tric tube. In general, older adults have
been disproportionately affected;
advanced age is a risk factor for acquir-
ing CDI, and attributable mortality
appears to increase with age.3* Older
adults also experience a higher rate of
CDI relapse, as well as more treatment
failures on standard therapy.>¢
Clostridium difficile infection has been
recognized as the most common cause of
nonepidemic diarrheal illness in long-
term care (LTC) facilities, where CDI out-
breaks can be very difficult to control.”
Little published data are specific to older
adults, and residence in an LTC facility
further complicates treatment and pre-
vention strategies. Finally, the issues of
drug-related side effects, drug-drug inter-
actions, and medication cost are especial-
ly significant in this patient population.
In this review, we offer an overview
of specific agents used to treat CDI and

also briefly discuss the approach to CDI
relapse as well as infection control in the
LTC setting.

Treatment
General Issues

Treatment for CDI is recommended only
for symptomatic patients; asymptomatic
carriers of C. difficile do not require treat-
ment with antimicrobials.” The mean
time for clinical improvement after initi-
ating treatment for CDI is 2—4 days, and,
in general, a lack of clinical response after
6 days of treatment is considered a treat-
ment failure However, a change in treat-
ment may be indicated much sooner than
6 days depending on the patient’s over-
all clinical condition. In general, a “treat-
ment success” denotes resolution of
diarrhea and other symptoms (e.g.,
abdominal pain, fever), if present.

Whenever possible, the offending
antibiotic agent should be stopped as an
adjunctive treatment measure.® Antiperi-
staltic agents such as loperamide should
be avoided in patients with CDI as there
is a possible association between the use
of these drugs and the development of
megacolon.’

Table 1 presents a summary of the
medications used in the treatment of CDI,
along with respective dosages and com-
ments.

Metronidazole

Metronidazole remains the first-line
agent for the treatment of uncomplicated
CDI. Although there is a role for intra-
venous metronidazole therapy in the set-
ting of severe CD], these scenarios almost
always occur in an acute care setting; in
an LTC facility, the oral route is used
almost exclusively. Metronidazole is most
commonly administered at 250 mg four
times per day or 500 mg three times per
day for 10-14 days.!? The three-times-a-
day regimen is preferred given the ease
of dosing.

Common side effects associated with
the use of metronidazole include gas-
trointestinal complaints and a metallic
taste. Many residents of LTC facilities
have diminished nutritional reserves and
poor oral intake (further exacerbated by
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CDI), so the taste disturbance associated
with metronidazole can limit its use.
Additionally, prolonged use of metron-
idazole has been associated with periph-
eral neuropathy. While uncommon, the
development of peripheral neuropathy
carries a particular significance among
members of the LTC population, who fre-
quently have baseline impairments in
mobility. Although the neuropathy gen-
erally improves after the discontinuation
of metronidazole, there are reports of
symptoms persisting for up to 2 years
after use.!! Prolonged courses of metron-
idazole should be used with caution, and
patients treated for an extended period
should be monitored closely for these
symptoms.

An inhibitor of cytochrome P-450
3A4 (CYP3A4), metronidazole can alter
the concentrations of many drugs includ-
ing amiodarone, phenytoin, fospheny-
toin, and carbamazepine. Lithium levels
should be closely monitored as metron-
idazole can increase concentrations.
Metronidazole inhibits warfarin metabo-
lism, increasing prothrombin time and
international normalized ratios. Finally,
metronidazole can produce a disulfiram-
like reaction when alcohol is ingested, so
alcohol must be avoided during treat-
ment.

Vancomycin

Vancomycin is the only drug approved
by the U.S. Food and Drug Administra-

tion (FDA) for the treatment of CDI.
Despite older reports of metronidazole’s
equivalence to vancomycin, oral van-
comycin has emerged as the preferred
agent in patients with severe CDI.1213
Some proposed markers for severe dis-
ease include hypotension, a white blood
cell count of >15,000 cells/ mm?, serum
creatinine increased >50% from baseline,
a serum albumin level of <2.5 mg/ dL
and age >60 years.!?"15 In addition to
promptly initiating treatment, transfer to
the acute care setting should be consid-
ered in residents of LTC facilities who
exhibit these characteristics (if indeed
such a transfer is consistent with the indi-
vidual’s overall goals of care).

The oral vancomycin regimen most
commonly used for CDI is 125 mg four
times per day for 10-14 days,'? although
infectious disease clinicians frequently
use higher dosages among patients who
do not respond to standard dosages. Oral
vancomycin acts locally, and significant
systemic absorption is uncommon. For
this reason, oral vancomycin is very well
tolerated, with few reported adverse
events. There are a handful of case
reports in the literature suggesting the
potential for systemic absorption, but this
appears to be a rare finding.6-22

The cost of oral vancomycin remains
a barrier to use. On average, a 10-day
course of oral vancomycin costs US$846
(versus US$7 for a course of metronida-
zole). This price differential may be a

major issue in the LTC setting, where the
payment structure can require that med-
ication costs be covered by a fixed per
diem rate, especially for subacute care.
Clinicians should be aware of the higher
cost of oral vancomycin and consider the
use of metronidazole in mild to moder-
ate CDI among individuals who do not
have a contraindication for its use.!*

Other Therapies

Rifamycins (rifampin, rifaximin [not cur-
rently available in Canada]) have potent
in vitro activity against C. difficile; howev-
er, the development of resistance is a
major concern.?® At this time, there is no
clear role for rifamycins in the treatment
of primary CDI; however, rifaximin is
sometimes used in combination with
vancomycin for recurrent CDI.?42 Rifax-
imin, like oral vancomycin, is not system-
ically absorbed and is therefore not
typically associated with drug interac-
tions or side effects.

Nitazoxanide is an antiparasitic drug
with in vitro activity against C. difficile that
has shown promising results in clinical
trials.202” The ultimate role of this agent
in CDI therapy is unclear, and informa-
tion on nitazoxanide’s drug-drug inter-
actions is limited. Nitazoxanide is not
commercially available in Canada.

Probiotics Lactobacillus rhamnosus and
Saccharomyces boulardii have both been
studied for the treatment of recurrent
CDI, although neither have FDA

Table 1: Summary of Medications Used in the Treatment of Clostridium difficile Infection

Medication Typical Dosage

Metronidazole
Vancomycin
Rifaximin
Nitazoxanide

Probiotics

CDI = Clostridium difficile infection.

500 mg three times per day or 250 mg four times per day

125 mg four times per day; higher dosages for fulminant CDI

200 mg three times per day (not currently available in Canada)
500 mg two times per day (not currently available in Canada)

Depends on specific agent

Comments

Treatment of mild to moderate CDI

Be aware of drug interactions and side effect profile

Treatment of severe CDI

More costly than metronidazole

Combination therapy for recurrent CDI

Limited clinical data

Limited clinical data

Case reports of fungemia
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Figure 1:

Infection Control and C. Difficile

Contact Precautions

Special Environmental Cleaning Practices

Strict Hand Hygiene Policies

Antimicrobial Stewardship
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Key Points

In the past few years Clostridium difficile infection (CDI) has increased in frequency,
and older adults have been disproportionately affected.

Older patients have more severe disease, more treatment failures, and a higher rate of

relapse.

Oral metronidazole and vancomycin remain the key antibiotics used in the treatment
of CDI, although other adjunctive treatments may be considered.

For severe or refractory disease, consultation with an infectious diseases specialist is
urged, and use of other therapeutic agents can be considered.

Infection control measures remain vital in preventing the spread of C. difficile in the

LTC setting.

approval for this indication. The most
promising data were from a double-
blind, placebo-controlled trial that found
that treatment with high-dose oral van-
comycin plus S. boulardii was 67% more
effective in preventing CDI recurrences
than was high-dose vancomycin alone.?8
Although S. boulardii is generally well tol-
erated, there have been reports of
fungemia possibly related to probiotic
use.?? We suggest that these agents be
used with caution in patients with active
CDJ, particularly among frail and older
patients who are likely at increased risk
for fungemia. Additional studies are
needed to fully define the role for this
adjunctive therapy.

Approach to Relapsed Infection

Recurrent CDI is common, especially
among older adults. Frail older patients
appear to have more relapses of CDI,
with reported recurrence rates of almost
30%, although the risk factors for relapse
are incompletely understood.>® Relaps-
ing CDl is typically defined as three or
more episodes of CDI.

A second episode of CDI can often
be successfully managed with the same
agent used for the first episode of CDL°
However, metronidazole is used less fre-
quently in relapsing cases due to con-
cerns about neuropathy with extended
use (discussed above). An extended
tapering course of vancomycin is often
used for the treatment of relapsing CDL
Rifaximin added to the tail end of a van-
comycin taper appears to be beneficial in

some patients with relapsing CDI.?> The
treatment of relapsing CDI is complicat-
ed, and there is not a simple paradigm
that is appropriate for all patients, espe-
cially older adults. We strongly recom-
mend consultation with an infectious
disease specialist for guidance in the
management of these clinically challeng-
ing cases.

Infection Control

Outbreaks of CDI have become a prob-
lem in some LTC facilities, where person-
to-person spread is often aided by the use
of shared bathroom, dining, and rehabil-
itation facilities.3? Strategies to reduce the
exposure of patients to C. difficile include
the use of contact precautions, special
environmental cleaning practices, and
strict enforcement of hand hygiene poli-
cies (Figure 1). Surveillance for incident
cases of CDI among residents is essential
to recognize transmission and identify an
outbreak.

Individuals with CDI should be
placed in private rooms when available
in the LTC setting. Contact precautions
(the practice of donning a gown and

Clinical Pearls

gloves prior to entering the infected
patient’s room) should be implemented
for patients with CDI. High-risk patients
with diarrhea can be placed under con-
tact precautions preemptively, before
results of C. difficile testing are available.
Cohorting of patients with CDI is anoth-
er approach to consider when private
rooms are not available.

Careful attention must be given to
cleaning practices especially if transmis-
sion is occurring in the LTC facility. Sodi-
um hypochlorite (household bleach)
solutions have been shown to kill spores
and decrease environmental contamina-
tion with C. difficile and have been used
successfully to control outbreaks of
CDIL.3! Medical directors should work
closely with environmental services staff
to ensure consistent, effective cleaning
procedures.

Strategies to reduce the development
of CDI once exposure has occurred cen-
tre on antimicrobial stewardship. This is
especially important in LTC facilities as
antimicrobials are often among the most
frequently prescribed medications in the
LTC setting.?® Directed efforts should be
made to reduce the unnecessary use of
high-risk agents, especially fluoro-
quinolones, cephalosporins, and clin-
damycin. General infection control
practices in LTC facilities are the subject
of recently published guidelines.®

Conclusion

As CDI has increased in frequency, older
adults have been disproportionately
affected. Not only are older patients at
higher risk of developing CD], this pop-
ulation appears to have more severe dis-
ease, more treatment failures, and a
higher rate of disease relapse. Clinicians
should be aware of the side effects and

Oral metronidazole remains the first line of therapy for the treatment of

mild CDI.

Oral vancomycin has emerged as the preferred agent in patients with
severe CDI.
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drug interactions associated with agents
used to treat CD], particularly when pro-
longed courses of therapy are required.
The approach to treatment and infection
control in the LTC setting presents
unique challenges. Prevention with
focused infection control interventions
remains critical. E:E

Dr. Bagdasarian reports no conflicts relat-
ed to this work. Dr. Malani has previously
received an unrestricted educational grant
from ViroPharma Incorporated to support
her research on Clostridium difficile infec-
tion. Dr. Malani has also participated as
faculty for a CME program funded
through an unrestricted educational grant
from ViroPharma Incorporated.

References

1. McDonald LC, Killgore GE, Thompson A,
et al. An epidemic, toxin gene-variant strain
of Clostridium difficile. N Engl ] Med
2005;353:2433-41.

2. Dubberke ER, Wertheimer Al Review of
current literature on the economic burden
of Clostridium difficile infection. Infect
Control Hosp Epidemiol 2009;30:57—66.

3. Loo VG, Poirier L, Miller MA, et al. A pre-
dominantly clonal multi-institutional out-
break of Clostridium difficile-associated
diarrhea with high morbidity and mortali-
ty. N Engl ] Med 2005;353:2442-9.

4. McDonald LC, Owings M, Jernigan DB.
Clostridium difficile infection in patients
discharged from US short-stay hospitals,
1996-2003. Emerg Infect Dis
2006;12:409-15.

5. Cober ED, Malani PN. Clostridium difficile
infection in the “oldest” old: clinical
outcomes in patients aged 80 and older. |
Am Geriatr Soc 2009;57:659-62.

6.  Pepin], Alary ME, Valiquette L, et al.
Increasing risk of relapse after treatment of
Clostridium difficile colitis in Quebec,
Canada. Clin Infect Dis 2005;40:1591-7.

7. Simor AE, Bradley SF, Strausbaugh LJ, et al.
Clostridium difficile in long-term-care facil-
ities for the elderly. Infect Control Hosp
Epidemiol 2002;23:696-703.

8. Gerding DN, Johnson S, Peterson LR, et al.
Clostridium difficile-associated diarrhea
and colitis. Infect Control Hosp Epidemiol
1995;16:459-77.

9.  Gerding DN. Antimotility agents for the
treatment of Clostridium difficile infection:
is the juice worth the squeeze? Clin Infect
Dis 2009;48:606-8.

10. Gerding DN, Muto CA, Owens RC Jr. Treat-
ment of Clostridium difficile infection. Clin
Infect Dis 2008;46 Suppl 1:532-42.

11. Horlen CK, Seifert CF, Malouf CS. Toxic
metronidazole-induced MRI changes. Ann

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Treatment and Prevention of Clostridium difficile Infection

Pharmacother 2000;34:1273-5.

Zar FA, Bakkanagari SR, Moorthi KM, et al.
A comparison of vancomycin and metron-
idazole for the treatment of Clostridium
difficile-associated diarrhea, stratified by
disease severity. Clin Infect Dis
2007;45:302-7.

Bartlett JG. The case for vancomycin as the
preferred drug for treatment of Clostridium
difficile infection. Clin Infect Dis
2008;46:1489-92.

Pepin J. Vancomycin for the treatment of
Clostridium difficile infection: for whom is
this expensive bullet really magic? Clin
Infect Dis 2008;46:1493-8.

Gerding DN. Metronidazole for Clostridi-
um difficile-associated disease: is it okay for
Mom? Clin Infect Dis 2005;40:1598-600.
Spitzer PG, Eliopoulos GM. Systemic
absorption of enteral vancomycin in a
patient with pseudomembranous colitis.
Ann Intern Med 1984;100:533—4.

Matzke GR, Halstenson CE, Olson PL, et al.
Systemic absorption of oral vancomycin in
patients with renal insufficiency and antibi-
otic-associated colitis. Am ] Kidney Dis
1987;9:422-5.

Armstrong CJ, Wilson TS. Systemic absorp-
tion of vancomycin. J Clin Pathol
1995;48:689.

Tedesco F, Markham R, Gurwith M, et al.
Oral vancomycin for antibiotic-associated
pseudomembranous colitis. Lancet
1978;2:226-8.

Dudley MN, Quintiliani R, Nightingale
CH, et al. Absorption of vancomycin. Ann
Intern Med 1984;101:144.

Aradhyula S, Manian FA, Hafidh SA, et al.
Significant absorption of oral vancomycin
in a patient with Clostridium difficile colitis
and normal renal function. South Med J
2006;99:518-20.

Pogue JM, Depestel DD, Kaul DR, et al.
Systemic absorption of oral vancomycin in
a peripheral blood stem cell transplant
patient with severe graft-versus-host
disease of the gastrointestinal tract. Transpl
Infect Dis 2009;11:467-70.

Balagopal A, Sears CL. Clostridium
difficile: new therapeutic options. Curr
Opin Pharmacol 2007;7:455-8.

Garey KW, Salazar M, Shah D, et al.
Rifamycin antibiotics for treatment of
Clostridium difficile-associated diarrhea.
Ann Pharmacother 2008;42:827-35.
Johnson S, Schriever C, Galang M, et al.
Interruption of recurrent Clostridium diffi-
cile-associated diarrhea episodes by serial
therapy with vancomycin and rifaximin.
Clin Infect Dis 2007;44:846-8.

Musher DM, Logan N, Hamill R], et al.
Nitazoxanide for the treatment of Clostridi-
um difficile colitis. Clin Infect Dis
2006;43:421-7.

Musher DM, Logan N, Bressler AM, et al.
Nitazoxanide versus vancomycin in
Clostridium difficile infection: a

28.

29.

30.

31.

randomized, double-blind study. Clin
Infect Dis 2009;48:e41-6.

Surawicz CM, McFarland LV, Greenberg
RN, et al. The search for a better treatment
for recurrent Clostridium difficile disease:
use of high-dose vancomycin combined
with Saccharomyces boulardii. Clin Infect
Dis 2000;31:1012-7.

Segarra-Newnham M. Probiotics for
Clostridium difficile-associated diarrhea:
focus on Lactobacillus rhamnosus GG and
Saccharomyces boulardii. Ann
Pharmacother 2007;41:1212-21.

Smith PW, Bennett G, Bradley S, et al.
SHEA / APIC guideline: infection preven-
tion and control in the long-term care facili-
ty, July 2008. Infect Control Hosp
Epidemiol 2008;29:785-814.

Gerding DN, Muto CA, Owens RC Jr. Mea-
sures to control and prevent Clostridium
difficile infection. Clin Infect Dis 2008;46
Suppl 1:543-9.

www.geriatricsandaging.ca 495



