It’s time to rethink
your approach to C diff infection

Metronidazole is no longer the drug of choice for first-
line therapy. And fecal microbiota transplantation has
proven effective for certain patients.

PRACTICE
RECOMMENDATIONS

> Keep in mind that previous
exposure to antibiotics

is the most important

risk factor for initial and
recurrent Clostridioides
difficile infection (CDI).
Thus, appropriate
antimicrobial stewardship

is key to prevention. (C)

) Begin with vancomycin

or fidaxomicin (over
metronidazole) for first-line
treatment of CDI in adults. (B)

) Consider fecal microbiota
transplantation in high-risk
patients with recurrent CDI
Jor whom antimicrobial
therapy has failed. (B)

Strength of recommendation (SOR)

@ Good-quality patient-oriented
evidence

(B) Inconsistent or limited-quality
patient-oriented evidence

© Consensus, usual practice,
opinion, disease-oriented
evidence, case series
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CASE 1 >

Beth O, a 63-year-old woman, presents to the emergency depart-
ment (ED) with a 2-week history of diarrhea (6 very loose, watery
stools per day) and lower abdominal pain. The patient denies any
vomiting, sick contacts, or recent travel. Past medical history includes
varicose veins. Her only active medication is loperamide, as need-
ed, for the past 2 weeks. Ms. O also recently completed a 10-day
course of clindamycin for an infected laceration on her finger.

Ms. O’s laboratory values are unremarkable, with a normal
white blood cell (WBC) count and serum creatinine (SCr) level.
Abdominal computed tomography (CT) reveals some abnormal
bowel dilatation and a slight increase in colon wall thickness.
There is a high suspicion for Clostridioides difficile (formerly
Clostridium difficile) infection (CDI), and stool sent for poly-
merase chain reaction (PCR) testing comes back positive for
C difficile toxin B. It is revealed to be a strain other than the
BI/NAP1/027 epidemic strain (which has a higher mortality rate).

How should this patient be treated?

CASE 2

Sixty-eight-year-old Barbara Z presents to the ED from her skilled
nursing facility with persistent diarrhea and abdominal cramping.
She was diagnosed with CDI about 2 months ago and reports that
her symptoms resolved within 4 to 5 days after starting a 14-day
course of oral metronidazole.

Her past medical history is notable for multiple myeloma
with bone metastasis, for which she is actively undergoing
chemotherapy treatment. She also has chronic kidney disease
(baseline SCr, 2.2 mg/dL), hypertension, and anemia of chronic
disease. The patient’s medications include amlodipine and cho-
lecalciferol. Her chemotherapy regimen consists of bortezomib,
lenalidomide, and dexamethasone. CT of the abdomen shows
diffuse colon wall thickening with surrounding inflammatory
stranding—concerning for pancolitis. There is no evidence of

toxic megacolon or ileus.
CONTINUED
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Ms. Z's laboratory values are notable for
a WBC count of 15,900 cells/mL and an SCr of
4.1 mg/dL. She is started on oral levofloxa-
cin and metronidazole due to concern for an
intra-abdominal infection. PCR testing is posi-
tive for C difficile, and an enzyme immunoas-
say (EIA) for C difficile toxin is positive.

What factors put Ms. Z at risk for C dif-
ficile, and how should she be treated?

difficile is one of the most commonly

reported pathogens in health care-

associated infections and affects
almost 1% of all hospitalized patients in the
United States each year.! From 2001 to 2010,
the incidence of CDI doubled in patients dis-
charged from hospitals,> with an estimated
cost of more than $5 billion annually.? Fur-
thermore, rates of community-associated
CDI continue to increase and account for
about 40% of cases.*

After colonization in the intestine, C dif-
ficile releases 2 toxins (TcdA and TcdB) that
cause colitis.> Patients may present with
mild diarrhea that can progress to abdomi-
nal pain, cramping, fever, and leukocytosis.
Fulminant CDI can lead to the formation of
pseudomembranes in the colon, toxic mega-
colon, bowel perforation, shock, and death.?

Beginning in the early 2000s, hospitals
reported increases in severe cases of CDI.®
A specific strain known as BI/NAP1/027 was
identified and characterized by fluoroquino-
lone resistance, increased spore formation,
and a higher mortality rate.®

I Further complicating matters ... Re-
current CDI occurs in up to 10% to 30% of
patients,” typically within 14 to 45 days of
completion of antibiotic pharmacotherapy
for CDI.2 Recurrence is characterized by new-
onset diarrhea or abdominal symptoms after
completion of treatment for CDI.®

It typically begins with an antibiotic
Risk factors for CDI are listed in TABLE 1.° The
most important modifiable risk factor for ini-
tial and recurrent CDI is recent use of antibi-
otics.!” Most antibiotics can disrupt normal
intestinal flora, causing colonization of C dif-
ficile, but the strongest association seems to
be with third- and fourth-generation cepha-

losporins, fluoroquinolones, carbapenems,
and clindamycin."! The risk for CDI occurs
during antibiotic treatment, as well as up to
3 months after completion of antibiotic ther-
apy.” Exposure to multiple antibiotics and ex-
tended duration of antibacterial therapy can
greatly increase the risk for CDI, so antimi-
crobial stewardship is key."

Continuing antibiotics while attempt-
ing to treat CDI reduces the patient’s clinical
response to CDI treatment, which can lead
to recurrence.'”? The Infectious Diseases So-
ciety of America (IDSA) guidelines include
a strong recommendation to discontinue
concurrent antibiotics as soon as possible in
these scenarios."

I Acid-suppression therapy has also
been associated with CDI. The mechanism is
thought to be an interruption in the protec-
tion provided by stomach acid, and use over
time may reduce the diversity of flora within
the gut microbiome.” The data demonstrat-
ing an association between acid-suppression
therapy and CDI is conflicting, which may be
a result of confounding factors such as the
severity of CDI illness and diarrhea induced
by use of proton pump inhibitors (PPIs).*
IDSA guidelines do not provide a recom-
mendation regarding discontinuation of PPI
therapy for the prevention of CDI, although
inappropriate PPI therapy should always be
discontinued.

I Advanced age is an important non-
modifiable risk factor for CDI. Older adults
who live in long-term care facilities are at a
higher risk for CDI, and these facilities have
colonization rates as high as 50%.?

I Community-associated risk. In an anal-
ysis of community-associated cases of CDI,
82% of patients reported some sort of health
care exposure (ranging from physician office
visit to surgery admission), 64% reported the
receipt of antimicrobial therapy, and 31%
reported the use of PPIs.* Inflammatory
bowel disease (IBD) may also put commu-
nity dwellers at higher risk for CDI and its
complications.'®

CASES 1 &2 D)

Both CASE patients have risk factors for CDI.
Ms. O (CASE 1) is likely at risk for CDI after
completion of her recent course of clindamy-

THE JOURNAL OF FAMILY PRACTICE | JULY/AUGUST 2020 | VOL 69, NO 6



C DIFF INFECTION

TABLE 1

Risk factors for Clostridioides difficile infection (CDI)°

Initial CDI

Recurrent CDI

BI/NAP1/027 CDI

Antibiotic exposure

Advanced age

Health care exposure
Acid-suppression therapy
Abdominal surgery/nasogastric tube
Residence in long-term care facility
Inflammatory bowel disease

Immunosuppression

Antibiotic exposure
Advanced age

Health care exposure
Acid-suppression therapy

Prior infection with BI/
NAP1/027 strain

Fluoroquinolone exposure

Advanced age

cin. Ms. Z (CASE 2) has several risk factors for
recurrent CDI, including advanced age (> 65
years), residence in a long-term care facility,
prior antibiotic exposure, and immunodefi-
ciency because of chemotherapy/steroid use.

Diagnosis: Who and how to test
CDI should be both a clinical and laboratory-
confirmed diagnosis. Patients should be test-
ed for CDI if they have 3 or more episodes of
unexplainable, new-onset unformed stools
in 24 hours." Asymptomatic patients should
not be tested to avoid unnecessary testing
and treatment of those who are colonized but
not infected. It is not recommended to rou-
tinely test patients who have taken laxatives
within the previous 48 hours.!!

There are several stool-based labora-
tory test options for the diagnosis of CDI
(TABLE 2"2%) but no definitive recommenda-
tion for all institutions."! Many institutions
have now implemented PCR testing for the di-
agnosis of CDI. However, while the benefits of
this test include reduced need for repeat test-
ing and possible identification of carriers, it’s
estimated that reports of CDI increase more
than 50% when an institution switches to PCR
testing.! Nonetheless, a one-step, highly sensi-
tive test such as PCR may be used if strict crite-
ria are implemented and followed.

The increase in positive PCR tests has
prompted evaluation of using another test
in addition to or in place of PCR. Multistep
testing options include a glutamate dehydro-
genase assay (GDH) with a toxin EIA, GDH
with a toxin EIA and final decision via PCR,

N MDEDGE.COM/FAMILYMEDICINE

or PCR with toxin EIA.! Use of a multistep
diagnostic algorithm may increase overall
specificity up to 100%, which may improve
determination of asymptomatic coloniza-
tion vs active infection.!® (Patients who have
negative toxin results with positive PCR likely
have colonization but not infection and often
do not require treatment.) IDSA guidelines
recommend that the stool toxin test should
be part of a multistep algorithm for diagnosis,
rather than PCR alone, if strict criteria are not
implemented for stool test submission.!!

There is no need to perform a test of cure
after a patient has been treated for CDI, and
no repeat testing should be performed within
7 days of the previous test."! After success-
ful treatment, patients will continue to shed
spores and test positively via PCR for weeks
to months."! When patients have a positive
PCR test, there are several important infec-
tion control efforts that institutions should
consider; see “IDSA weighs in on measures
to combat C difficile” on page 297.

I For pediatric patients, testing recom-
mendations vary by age. Testing is not gen-
erally recommended for neonates or infants
< 2 years of age with diarrhea because of the
prevalence of colonization with C difficile."
For children older than 2 years, testing for
CDI is only recommended in the setting of
prolonged or worsening diarrhea and if the
patient has risk factors such as IBD, immu-
nocompromised state, health care exposure,
or recent antibiotic use.! In addition, testing
in this population should only be consid-
ered once other infectious and noninfectious

causes of diarrhea have been excluded.!!
CONTINUED
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TABLE 2

CDI diagnostic testing options'"'>'°

Diagnostic test

Pros

Cons

Sensitivity

Specificity

Glutamate
dehydrogenase assay

Useful for initial
screening

Very high negative
predictive value (95%-
100%)

Poor specificity (must
be used with toxin
EIA if positive result)

80%-100%, mean
92%11,12

83%-100%, mean
930941112

EIA detecting toxins
AorB

Easy to use and
interpret

High specificity

Must use method
that detects both
toxins

Poor sensitivity

32%-99%, mean 73%"?

65%-100%, mean
98%'2

Nucleic acid
amplification tests
(often PCR)

Readily available

Best balance of
sensitivity and
specificity

Overestimates active
infections (positive
in asymptomatic
carriers)

88%-91%, mean 90%'®

96%-97%, mean 96%'®

Toxigenic stool culture

Historical gold standard

Useful for
epidemiologic purposes

Not readily available
or standardized

Lengthened time to
results (24-48 hr)'®

High (reference
method)'"2

High (reference
method)™

CDI, C difficile infection; EIA, enzyme immunoassay; PCR, polymerase chain reaction.
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First-line treatment?
Drug of choice has changed
In 2018, the IDSA published new treatment
guidelines that provide important updates
from the 2010 guidelines.! Chief among
these was the elimination of metronidazole
as a first-line therapy. Vancomycin or fidax-
omicin are now recommended as first-line
treatment options because of superior eradi-
cation of C difficile when compared with met-
ronidazole.! In the opinion of the authors,
vancomycin should be considered the drug
of choice because of cost. (See “The case for
vancomycin” on page 299.)

110-day vs 14-day treatment of CDI.
Most studies for the treatment of CDI have
used a 10-day regimen rather than increasing
the duration to a 14-day regimen, and nearly
all studies conducted have displayed high rates
of symptom resolution at the end of 10 days of
treatment.''® Thus, treatment duration beyond
10 days should only be considered for patients
who continue to have symptoms or complica-
tions with CDI on Day 10 of treatment.

BFirst recurrence. Metronidazole is
no longer the recommended treatment for
first recurrence of CDI treated initially with

metronidazole; instead, a 10-day course of
vancomycin should be used." For recurrent
cases in patients initially treated with vanco-
mycin, a tapered and pulsed regimen of van-
comycin is recommended':
e vancomycin PO 125 mg four times
daily for 10 to 14 days followed by
» vancomycin PO 125 mg twice daily for
7 days, then
» vancomycin PO 125 mg once daily for
7 days, then
e vancomycin PO 125 mg every 2 to 3
days for 2 to 8 weeks.

I Pediatric patients. The IDSA guide-
lines recommend use of metronidazole or
vancomycin to treat an initial case or first
recurrence of mild-to-moderate CDI in this
population.' Due to a lack of quality evi-
dence, the drug of choice for initial treatment
is inconclusive, so patient-specific factors
and cost should be considered when choos-
ing an agent." If not cost prohibitive, vanco-
mycin should be the drug of choice for most
cases of pediatric CDI, and for severe cases or
multiple recurrences of CDI, vancomycin is
clearly the drug of choice.
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Recommended agents: A closer look
I Oral vancomycin products. Vancocin, a
capsule, and Firvanq, an oral solution, are
2 vancomycin products currently on the mar-
ket for CDI. Although the capsules are a read-
ily available treatment option, the cost of the
full course of treatment can be a barrier for
patients without insurance, or with high co-
pays or deductibles (brand name, $4000; ge-
neric, $1252).%°

Historically, in an effort to keep costs
down, an oral solution was often inexpensive-
ly compounded at hospitals or pharmacies.*
Firvanq now replaces previous compounding
and is approximately $165 for 150 mL of the
50 mg/mL concentration, enough medica-
tion to treat the full course of CDL."

I Fidaxomicin, an oral macrocyclic an-
tibiotic with minimal systemic absorption,
was first approved by the US Food and Drug
Administration (FDA) for CDI in 2011.*' The
IDSA guidelines recommend fidaxomicin for
initial, and recurrent, cases of CDI as an alter-
native to vancomycin." This recommenda-
tion is based on 2 randomized double-blind
trials comparing fidaxomicin to standard-
dose oral vancomycin for initial or recurrent
CDI‘21,22

Pooled data from these 2 similar studies
found that fidaxomicin was noninferior (10%
noninferiority margin) to vancomycin for the
primary outcome of clinical cure.”® Fidaxomi-
cin was shown to be superior to vancomycin
regarding rate of CDI recurrence (relative
risk [RR] = 0.61; 95% confidence interval [CI],
0.43-0.87). These results were similar regard-
less of whether the CDI was an initial or re-
current case.”

Given the lack of systemic absorption,
fidaxomicin is generally very well tolerated.
The largest downside to fidaxomicin is its
cost, which can be nearly $5000 for a standard
10-day course (vs as little as $165 for oral van-
comycin).!® As a result, oral vancomycin so-
lution is likely the most cost-effective therapy
for initial cases of CDI.** In patients with poor
medication adherence, fidaxomicin offers
the advantage of less-frequent dosing (twice
daily vs 4 times daily with vancomycin).

For cases of recurrent CDI, when treat-
ment failure occurred with vancomycin,
fidaxomicin should be considered as an effi-

N MDEDGE.COM/FAMILYMEDICINE

IDSA weighs in on measures
to combat C difficile

The spores produced by Clostridioides difficile can survive for 5
months or longer on dry surfaces because of resistance to heat,
acid, antibiotics, and many cleaning products.?® Unfortunately,

spores transmitted from health care workers and the environment

are the most likely cause of infection spreading in health care
institutions. To prevent transmission of C difficile infection (CDI)

throughout institutions, appropriate infection control measures are

necessary.

Clinical practice guidelines from the Infectious Diseases Society of

America (IDSA) recommend that patients with CDI be isolated to
a private room with a dedicated toilet. Health care staff should

wear gloves and gowns when entering the room of, or taking care

of, a patient with CDI. For patients who are suspected of having
CDI, contact precautions should be implemented while awaiting

test results. When the diagnosis is confirmed, contact precautions

should remain in place for at least 48 hours after resolution of
diarrhea but may be continued until discharge.™

Practicing good hand hygiene is essential, especially in institutions

with high rates of CDI or if fecal contamination is likely." Hand
hygiene with soap and water is preferred, due to evidence of a
higher spore removal rate, but alcohol-based alternatives may be
used if necessary." In institutions with high rates of CDI, terminal
(post-discharge) cleaning of rooms with a sporicidal agent should
be considered.™

Asymptomatic carriers are also a concern for transmission of CDI
in institutional settings. Screening and isolating patients who are
carriers may prevent transmission, and some institutions have

implemented this process to reduce the risk for CDI that originates

in a health care facility.** The IDSA guidelines do not make a

recommendation regarding screening or isolation of asymptomatic

carriers, so the decision is institution specific." These guidelines
also recommend that patients presenting with similar infectious

organisms be housed in the same room, if needed, to avoid cross-

contamination to others or additional surfaces."

cacious alternative. If fidaxomicin is used, it is
advisable to verify coverage with the patient’s
insurance plan, since prior authorization is
frequently required.

When meds fail,

consider a fecal microbiota transplant
Another important change in the IDSA
guidelines for CDI management is the strong
recommendation for fecal microbiota trans-
plantation (FMT) in patients with multiple
recurrences of CDI for whom appropriate an-
tibiotic treatment courses have failed.'* The
goal of FMT is to “normalize” an abnormal
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gut microbiome by transplanting donor stool
into a recipient.?

FMT has been shown to be highly effec-
tive in 5 randomized clinical trials conducted
since 2013, with CDI cure rates between 85%
and 94%."! This rate of cure is particularly im-
pressive given that the studies only included
patients with refractory CDI.

Patients with recurrent CDI who may be
candidates for FMT should be referred to a
center or specialist with experience in FMT.
These transplants can be expensive because
of the screening process involved in obtain-
ing donor samples. (Historically, a single
FMT has cost $3000-$5000, and it is seldom
covered by insurance.?”) The emergence of
universal stool banks offers a streamlined so-
lution to this process.*®

Fresh or frozen stool is considered equal-
ly effective in treating refractory CDI.*® Oral
capsule and freeze-dried stool formulations
have been studied, but their use is considered
investigational at this time.?

Delivery via colonoscopy to the right
colon is the preferred route of infusion; how-
ever, delivery via enema or nasogastric, na-
sojejunal, or nasoduodenal infusion can be
considered as well.?®

In preparing for stool transplantation,
patients should be treated with standard
doses of oral vancomycin or fidaxomicin
for 3 days before the procedure to suppress
intestinal C difficile, and the last dose of
antibiotics should be given 12 to 48 hours be-
fore the procedure.* Bowel lavage with poly-
ethylene glycol is recommended, regardless
of whether stool is delivered via colonoscopy
or upper GI route.

Short-term adverse events associated
with FMT appear to be minimal; data is lack-
ing for long-term safety outcomes.?® While
only recommended currently for cases of re-
current CDI, there is promising data emerg-
ing for use of FMT for severe cases, even
without recurrence.”

The role of probiotics remains unclear

Probiotics have been explored in numerous
trials to determine if they are effective in pre-
venting CDI in patients who have been pre-
scribed antibiotics.!! While no randomized
trials have conclusively shown benefit, sever-

al meta-analyses have shown that the use of
probiotics may result in a 60% to 65% relative
risk reduction in CDI incidence.***!

One proviso to these meta-analyses is
that the incorporated studies have typically
included patients at very high risk for CDI,
and subanalyses have only found a reduc-
tion in CDI incidence when patients are at
a very high baseline risk. In addition, there
are many differences in probiotic types, for-
mulations, treatment durations, and follow-
up. As a result, the IDSA guidelines state that
there is “insufficient data at this time” to
recommend routine administration of pro-
biotics for either primary or secondary CDI
prophylaxis.'

Due to insufficient high-quality data, the
IDSA guidelines do not provide a recommen-
dation regarding use as an adjunct treatment
option for acute CDI.!' Probiotics should not
be routinely used to prevent CDI; however,
they may provide benefit if reserved for pa-
tients at the highest risk for CDI (eg, history
of CD], prolonged use of broad-spectrum an-
tibiotics, high local incidence).

What about surgical intervention?

In severe cases of CDI, surgery may be neces-
sary and can reduce mortality.* The surgical
procedure with the strongest recommenda-
tion in the IDSA guidelines is the subtotal
colectomy, though the diverting loop ileos-
tomy is an alternative option." Patients who
may benefit from surgery include those with
a WBC count > 25,000; lactate > 5 mmol/L';
altered mental status; megacolon; perfora-
tion of the colon; acute abdomen on physical
examination; or septic shock due to CDI.** Al-
though surgery can be beneficial, the mortal-
ity rate remains high for those with CDI who
undergo colectomy.*

Reserve bezlotoxumab

for prevention of recurrence
Bezlotoxumab, a human monoclonal immu-
noglobulin GI/kappa antibody, was approved
by the FDA in 2016 for the prevention of recur-
rent CDI. Its mechanism of action is to bind and
neutralize C difficile toxin B. It was approved as
a single infusion for adults who are receiving
active antibiotic therapy for CDI and are con-
sidered to be at high risk for recurrence.*
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This approval was based on 2 trials of
more than 2500 patients, in which partici-
pants received bezlotoxumab or placebo
while receiving treatment for primary or
recurrent CDI. The primary outcome of
these studies was recurrent infection within
12 weeks after infusion, which was signifi-
cantly lower for bezlotoxumab in both stud-
ies: 17% vs 28% (P < 0.001) in one trial and
16% vs 26% (P < 0.001) in the other trial.*®®

Bezlotoxumab should only be used as an
adjunct to prevent recurrence.* There is no
recommendation for or against bezlotoxumab
in the IDSA guidelines because of the recent
date of the drug’s approval. Its frequency of use
will likely depend on the number of patients
who meet criteria as high risk for recurrence
and its estimated cost of $4560 per dose.3*%

CASES »

CASE 1: In light of Ms. O's recent completion
of a course of clindamycin and unremarkable
lab work, she should be treated for mild-to-
moderate CDI. She has no comorbid conditions
to warrant fidaxomicin, and thus vancomycin
(capsules or oral solution) would be the best
treatment option. Ms. O is started on vanco-
mycin PO 125 mg qid for 10 days. She is also
advised to discontinue loperamide as soon as
possible, based on poor outcomes data seen
with the use of antimotility agents in CDI.>’

CASE 2: Ms. Z has several risk factors for recur-
rent CDI and has an elevated WBC count and
SCr level (WBC > 15,000 and SCr > 1.5 mg/dL).
Thus, she is classified as having severe, recur-
rent CDI. Oral levofloxacin and metronidazole
should be discontinued, because they increase
the risk for treatment failure and develop-
ment of more virulent CDI strains, such as BI/
NAP1/027. Since Ms. Z used metronidazole for
treatment of her initial CDI, vancomycin or fi-
daxomicin should be used at this time. Either
vancomycin PO 125 mg qid for 10 days or fi-
daxomicin 200 mg bid for 10 days would be
an appropriate regimen; however, because of
cost and unknown insurance coverage, vanco-
mycin is the most appropriate regimen. JFP
CORRESPONDENCE

Jeremy Vandiver, PharmD, BCPS, University of Wyoming
School of Pharmacy, Saint Joseph Family Medicine Residency,
1000 E. University Avenue, Dept 3375, Laramie, WY 82071;

jvandive@uwyo.edu
CONTINUED
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The case for vancomycin

The majority of studies conducted prior to publication of the

2010 Infectious Diseases Society of America guidelines described
numerically worse eradication rates of Clostridioides difficile
infection (CDI) with metronidazole compared with vancomycin

for all severities of infection, but statistical significance was not
achieved. These studies also showed a nonsignificant increase in CDI
recurrence with metronidazole.'7:4%41

A 2005 systematic review demonstrated increased treatment
failure rates with metronidazole.?? The rates of metronidazole
discontinuation and transition to alternative options more than
doubled in 2003-2004, to 25.7% of patients compared with 9.6%
in earlier years.*? Metronidazole efficacy was further questioned in
a prospective observational study conducted in 2005, in which only
50% of patients were cured after an initial course of treatment,
while 28% had recurrence within 90 days.*

Vancomycin was found to be the superior treatment option to
metronidazole and tolevamer in a 2014 randomized controlled
trial.’® This study also demonstrated that vancomycin was the
superior therapy when comparing treatment-naive vs experienced
patients and severity of CDI."® A 2017 retrospective cohort study
demonstrated decreased 30-day all-cause mortality for patients
taking vancomycin vs metronidazole (adjusted relative risk = 0.86;
95% confidence interval, 0.74-0.98), although it should be noted
that this difference was driven by those with severe CDI, and there
was no statistically significant difference in mortality for patients
with mild-to-moderate CDI.*

The results of these studies led to the recommendation of
vancomycin over metronidazole as first-line pharmacotherapy for
CDl in practice, despite the historical perspective that overutilization
of oral vancomycin could potentially increase rates of vancomycin-
resistant Enterococcus."

Metronidazole should only be used in the treatment of CDI as a last-
resort medication because of cost or insurance coverage. Although
the price of oral vancomycin is higher, favorable patient outcomes
are substantially greater, and recent analyses have shown that
vancomycin is actually more cost-effective than metronidazole as

a result.?* Adverse effects for metronidazole include neurotoxicity,
gastrointestinal discomfort, and disulfiram-like reaction.

Vancomycin does not harbor as many adverse effects because of
extremely low systemic absorption when taken orally, but patients
may experience gastrointestinal discomfort.*> While systemic
exposure with oral administration of vancomycin is very low

(< 1%), there have been case reports of nephrotoxicity and “red
man syndrome” that are more typically seen with intravenous
vancomycin.*

Given the low rate of systemic exposure, routine monitoring of
renal function and serum drug levels is not usually necessary
during oral vancomycin therapy. However, it may be appropriate to
monitor renal function and serum levels of vancomycin in patients
who have renal failure, have altered intestinal integrity, are age

> 65 years, or are receiving high doses of vancomycin.*
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