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Clostridioides
difficile Infection

lostridioides difficile (formerly Clostridium

diffici/g) infection is the most frquentlx Prevention

identified health care-associated infection
in the United States. C difficile has also emerged
as a cause of community-associated diarrhea,
resulting in increased incidence of community-
associated infection. Clinical illness ranges in se-
verity from mild diarrhea to fulminant colitis and
death. Appropriate management of infection re- Treatment
quires understanding of the various diagnostic
assays and therapeutic options as well as relevant
measures to infection prevention. This article pro- Practice Improvement
vides updated recommendations regarding the
prevention, diagnosis, and treatment of incident
and recurrent C difficile infection.
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Prevention

Antibiotic-associated diarrhea
was described in the 1950s. By
1978, Clostridioides difficile (for-
merly Clostridium difficile) had
been established as the most
common cause of this type of
diarrhea, accounting for 15% to
25% of cases (1). The reported
incidence and severity as mea-
sured by total mortality and co-
lectomy rates increased steadily
between 1993 and 2003 (2). In
2011, there were an estimated
453 000 incident C difficile infec-
tions in the United States, at
147.2 cases per 100 000 persons,
and an estimated 29 300 associ-
ated deaths (3). The increased
incidence, severity, and mortality
of C difficile infections have been
largely attributed to the epi-
demic strain ribotype 027 (for-
merly referred to as NAP1/BI/
027), which emerged in the early
2000s and has resulted in out-
breaks in Canada, the United
States, Europe, and Asia (4-6).
This strain has high-level fluoro-
quinolone resistance, produces a
binary toxin that was previously
uncommon in C difficile, and pro-
duces substantially (15- to 20-
fold) more toxin A and B than
other strains (5). It has also been
linked to community-associated
disease in persons with no estab-
lished risk factors, including peri-
partum women and children (7).
Of note, from 2007 to 2010 the
prevalence of ribotype 027 in

England decreased significantly
from 55% to 21%, likely due to a
concomitant reduction in fluoro-
quinolone use; this decrease
seemed to be associated with a
significant decrease in C difficile
incidence and mortality (8, 9).
The emergence of another viru-
lent strain, ribotype 078, which is
found predominantly in pigs and
calves, has been reported (10).
This strain also causes human
infection, and an association be-
tween human infection and pig
farms has been observed in the
Netherlands, where the preva-
lence of ribotype 078 has been
increasing since 2005 (11). Infec-
tions caused by this strain pres-
ent with similar severity as ri-
botype 027 but affect a younger
population and are more fre-
quently community-associated
(11). Continued surveillance for
emerging virulent strains along
with judicious antibiotic use and
adherence to recommended
practices are critical to the pre-
vention of C difficile infection.

In 2017, the Infectious Diseases
Society of America (IDSA) and
the Society for Healthcare Epide-
miology of America (SHEA) up-
dated their 2010 clinical practice
guidelines for C difficile infection
(6). Many recommendations in
this article are based on these
updated guidelines.

Susceptibility to colonization with
C difficile occurs through altera-
tion in the intestinal microbiota.
Person-to-person transmission
occurs through the fecal-oral
route. Acquisition can result from
direct person-to-person contact,
exposure to contaminated envi-
ronmental surfaces and equip-
ment, or contact with the hands
of transiently colonized health
care personnel (12).

Although risk for infection is
much higher in hospitalized per-
sons than in those dwelling in the
community, C difficile still causes
an estimated 51.9 episodes of
community-associated infection
per 100 000 persons (7). Expo-
sure to persons with health care-
associated colonization or dis-
ease is assumed to be the most
common source of community-
associated infection. Limited
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studies suggest that the outpa-
tient health care environment,
where contamination of C difficile
has been found, might also be a
potential source of community
acquisition (13, 14). Studies have
found that approximately 82%

of persons with community-
associated C difficile infection
had a recent outpatient health
care visit (14, 15). Receipt of care
in an emergency department in
the preceding 12 weeks was
found to be significantly associ-
ated with community-associated
infection, independent of receiv-
ing antibiotics. This suggests that
the emergency department
might be a reservoir for C diffi-
cile, although this exposure is
only presentin 11% to 24% of
U.S. community-associated cases
(14, 15). Another study found
that exposure to infants aged 2
years or younger was significantly
associated with community-
associated infection, an exposure
present in 14% of cases (16).
Transmission among households
and between humans, pets, and
farm animals has been docu-
mented (17, 18). Isolation of the
organism from retail meats and
vegetables has also been re-
ported (19), but none of these
products have been found to be
a risk factor for community-
associated infection (14). Of
note, C difficile forms hardy
spores that survive the acidic
environment of the stomach.
Asymptomatic colonization may
occur in 3% to 18% of patients in
acute care hospitals, and increas-
ing length of stay correlates with
a greater likelihood of acquisition
(20). From 4% to 20% of long-
term care residents carry the or-
ganism (21). In an outbreak set-
ting, the rate of asymptomatic
colonization in a long-term care
facility can be as high as 51%
(22). Colonization rates in the
community are estimated at 2%
to 10% (20).

Once colonization is established,
certain factors favor develop-
ment of symptomatic disease.
Antibiotic disruption of the mi-
crobial balance of the gut is the
most common, and longer
courses and use of multiple types
of antibiotics increase the risk for
disease. In addition, resistance
can develop through acquisition
of mobile genetic elements and
other mechanisms. Exposure to
certain antibiotics can select for
resistant strains and drive the ep-
idemic of C difficile infection. For
example, past outbreaks of a
clindamycin-resistant strain

(“J strain”) were driven largely by
clindamycin use (23), and the
emergence of ribotype 027 has
been driven primarily by fluoro-
quinolone use. Other antibiotics
that have been associated with

C difficile infection include third-
and fourth-generation cephalo-
sporins and carbapenems,
although almost all antibiotics
carry some risk for gut microbial
disruption (6). Chemotherapeutic
agents may have the same effect
(24). Some data suggest that
proton-pump inhibitors or H,-
receptor blockers play a role in
some patients, but reports are
contradictory (6, 25, 26). Further,
although unnecessary use of any
drug should be discouraged,
there is no strong evidence that
reducing use of these agents in a
population prevents C difficile
infection. Other physical manipu-
lations of the gastrointestinal
tract, such as surgery, enemas,
stool softeners, and even tube-
feeding, have been identified in
some studies as contributing fac-
tors (27-29). Specific immune
defects, such as neutropenia or
advanced HIV infection, may play
arole in disease development.
Finally, factors associated with
general debility, such as ad-
vanced age or severe underlying
disease, have been associated
with increased risk, especially
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when multiple factors coexist
(6, 30).

What can clinicians do to
reduce the likelihood

of infection?

The primary means of preventing
C difficile are to limit the use of
antibiotics, particularly those in
specific classes believed to carry
particularly high risk, and to ad-
here to infection prevention mea-
sures, such as the use of gloves
and gowns and hand hygiene.
Additional infection prevention
measures include appropriate
daily environmental cleaning and
disinfecting.

Physicians should participate in
antibiotic stewardship programs
that are designed in conjunction
with microbiologists, infectious
disease specialists, pharmacists,
infection preventionists, hospital
epidemiologists, and hospital
administrators. Many strategies
have been used, from restricting
the use of high-risk drugs to rou-
tinely reviewing antibiotic ther-
apy and giving feedback to the
treating clinicians. Stewardship
protocols can also focus on im-
proving antibiotic use for specific
syndromes or conditions, such as
urinary tract infections and respi-
ratory infections.

A prospective controlled, interrupted time-
series study of the geriatric service of a large
teaching hospital evaluated the rates of C dif-
ficile infection over 2 periods of 21 months,
before and after institution of an antibiotic pre-
scription protocol involving feedback on the
appropriate use of narrow-spectrum antibiot-
ics. After institution of the antibiotic policy,
C difficile infection decreased significantly (in-
cidence rate ratio, 0.35; P = 0.009) (31).

Because of the increasing fre-
quency of community-associated
infection, antibiotic use among
outpatients may also be an im-
portant contributor to C difficile
infection and such use may be

a target for preventing these
infections.

Hospitalized patients with C diffi-
cile infection should be assigned
to a private room or a room with
other similarly infected patients
until 48 hours after diarrhea has
resolved (6, 32). Patients with

C difficile infection who are colo-
nized or infected with another
multidrug-resistant organism
should not room with patients
with C difficile infection who have
another multidrug-resistant or-
ganism that differs from theirs (6).
Routine infection prevention
practices include strict hand hy-
giene before and after every
patient encounter and contact
precautions that include use of
disposable gloves and gowns
during care of patients with

C difficile infection or when there
is the possibility of exposure to
their body fluids. Although no
published trials have been de-
signed specifically to study the
protective effect of gowns, C dif-
ficile has been cultured from the
uniforms of hospital workers and
use of disposable gowns is rec-
ommended on that basis (6, 33).

A prospective controlled trial examined the in-
cidence of C difficile infection on 3 similar hos-
pital wards to evaluate the efficacy of vinyl
gloves in preventing health care-associated
transmission on 1 of the wards. Use of vinyl
gloves was associated with a statistically signif-
icant reduction in symptomatic C difficile infec-
tion and asymptomatic colonization (34).

Several studies have shown that
conventional handwashing with
soap and water is superior to
alcohol-based hand sanitizers for
removing C difficile spores, and
any remaining spores of C diffi-
cile are highly resistant to alcohol
(35, 36). Because organic matter
interferes with alcohol's ability to
inactivate all bacteria, handwash-
ing with soap and water is rec-
ommended if there is direct con-
tact with stool or an area with
fecal contamination or when
hands are visibly soiled. How-
ever, studies have failed to show
a change in the rate of C difficile
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infections when comparing
alcohol-based hand products
with soap and water across pa-
tient populations (37, 38). More-
over, even soap and water
against C difficile spores cannot
achieve the usual 3- to 4-log re-
ductions commonly associated
with alcohol against other bacte-
ria (39). Therefore, gloves are the
primary method of preventing C
difficile transmission. In outbreak
settings, the IDSA/SHEA guide-
lines recommend soap and water
over alcohol-based hand prod-
ucts after glove removal (6).

Disposable medical equipment
should be used when a patient
with C difficile infection is being
treated. To the extent possible,
medical equipment should be
dedicated to the patient's room,
and reusable equipment should
be thoroughly cleaned and disin-

fected after use with a sporicidal
disinfectant registered by the
U.S. Environmental Protection
Agency (6). Daily and terminal
cleaning and disinfecting patient
rooms, focusing on high-touch
surfaces, should also be done (6).
In an outbreak setting, interven-
tions that included the use of a
sporicidal agent for terminal dis-
infection have been associated
with reductions in C difficile in-
fection. However, in nonoutbreak
settings, terminal disinfection
with a sporicidal agent has not
consistently led to reductions in
C difficile infection. Therefore,
terminal disinfection with a spori-
cidal agent is recommended

as a supplemental intervention in
outbreak settings or if there is
concern of environmental trans-
mission (e.g., repeated cases

of infection in the same

room) (6).

Prevention... Health care-associated transmission of C difficile can be
prevented by careful adherence to contact precautions when infected
persons are being cared for, thorough hand hygiene before and after
patient encounters as well as in cases of contact with body fluids or se-
cretions or with objects in the environment of a patient with C difficile
infection, and daily and terminal cleaning of patient rooms. Judicious
use of antibiotics through stewardship protocols may prevent symptom-
atic disease in colonized patients.

CLINICAL BOTTOM LINE

What history, signs, and
symptoms should raise suspicion
for C difficile infection?

Patients should be asked about
the known risk factors for infec-
tion (see the Box). Patients com-
monly develop antibiotic-related
diarrhea with C difficile during or
shortly after receiving antibiotics,
but symptoms can occur up to
several months afterward. In pa-
tients who have been hospital-
ized for at least 3 days, C difficile
is by far the most common en-
teric pathogen (40).

C difficile infection should be
considered in patients who have
diarrhea (=3 loose stools in 24
hours) with or without abdominal
pain, especially if they have a
recognized risk factor (including
recent antibiotic use, hospitaliza-
tion, or advanced age) with no
obvious alternative diagnosis (in-
cluding laxative use in the past
48 hours). Nausea, vomiting, and
fever are often but not always
present. Physical findings vary
depending on the length and
severity of disease. There may be

Diagnosis
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Risk Factors for Clostridioides
difficile Infection

e Antibiotic use: Clindamycin,
cephalosporins, carbape-
nems, and fluoroquinolones
have been implicated most
frequently, but all antibiotics
have been associated. Risk
increases with duration of
use and number of
antibiotics

¢ Antineoplastic agents

e Hospital or nursing home
care, although community-
associated disease without
previous hospital or nursing
home exposure is becoming
more common

e Advanced age

¢ Underlying disease: Cancer,

renal failure, generalized

debility

Gastrointestinal manipula-

tion: Surgery, tube-feeding,

and enemas; use of
proton-pump inhibitors or

H,-receptor blockers may

also be associated

signs of dehydration, the abdo-
men may be tender, and in se-
vere cases peritoneal signs may
be present. lleus or toxic mega-
colon can cause abdominal dis-
tention (Table 1).

What diagnostic tests should
clinicians perform?

Several diagnostic options are
available, such as cell culture
cytotoxicity neutralization assay
(CCNA), toxigenic culture, toxin
A and B enzyme immunoassays
(EIAs), nucleic acid amplification
tests (NAATSs), and glutamate de-
hydrogenase (GDH) assay. How-
ever, no single test is considered
to be the best laboratory testing
method.

CCNA has a sensitivity of 94% to
100% and a specificity of 97%,;
however, it takes 24 to 48 hours
to obtain results and the test re-
quires a tissue culture laboratory,
which is not present in most hos-
pitals. Toxigenic culture is more
sensitive than CCNA but requires
at least 48 hours for incubation,
plus further testing to confirm
that the isolate is a toxigenic
strain. (Despite these problems,
culture and molecular typing of
isolates are important in epide-
miologic studies.) Many commer-

cial toxin ElAs are available to
diagnose C difficile infection, but
they vary widely in sensitivity. Sev-
eral NAATSs are also commercially
available and are more sensitive
than toxin ElAs, but they may have
lower positive predictive values de-
pending on the pretest probability
and the assay's limit of detection (6).
Enzyme-linked immunosorbent as-
says for GDH are very sensitive but
not specific because GDH is present
in both toxigenic and nontoxigenic
strains.

Some authorities recommend
using a multistep algorithm to
diagnose C difficile infection
(GDH plus toxin EIA, GDH plus
toxin EIA with NAAT confirmation
if results are discordant, or NAAT
plus toxin EIA) (6). In clinical care
where testing is limited to appro-
priate patients (e.g., those with 3
or more unformed stools in 24
hours in the absence of laxatives)
and quality measures ensure ap-
propriate implementation, NAAT
alone or a multistep algorithm is
generally recommended over
toxin EIA alone. If there are no
prespecified criteria for C difficile
testing, toxin EIA as part of a mul-
tistep algorithm is recommended
over NAAT alone (6) (Table 2).

Table 1. Clinical Features and Complications of Clostridioides difficile Infection

Spectrum of Disease Diarrhea Other Symptoms Physical Colonoscopic and Other
Examination Findings
Asymptomatic carrier None None Normal Normal
Simple antibiotic-associated ~ Mild Systemic symptoms  Usually normal Normal
diarrhea usually absent
Early colitis Profuse Nausea, anorexia Low-grade fever, Nonspecific patchy
with or without erythema
mild abdominal
tenderness
Pseudomembranous colitis Profuse Nausea, malaise, Fever (sometimes  Pseudomembranes (raised

Fulminant colitis

Usually profuse and
severe; may be
absentinileus or pain high);
toxic megacolon

abdominal high); yellow plaques); leukocy-

discomfort abdominal tosis (may be =50 x 10
tenderness, cells/L, with left shift)
distention

Nausea, abdominal
discomfort or

Toxic appearance,
fever (often

abdominal
distention,
tenderness, and
peritoneal signs

Endoscopy contraindicated
in severely ill patients;
leukemoid reaction
common; radiographic
studies may show colonic
dilatation, mucosal
thickening, or perforation
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Table 2. Stool Tests for Clostridioides difficile Infection

Test Detects

Advantages

Disadvantages

Cell culture cytotoxicity
neutralization assay

Toxin enzyme Toxin A and B

immunoassay

Glutamate
dehydrogenase
enzyme
immunoassay C difficile

Toxigenic culture

Nucleic acid
amplification test

Primarily toxin B but also toxin
A to some extent

Bacterial enzyme (glutamate
dehydrogenase) found in
toxigenic and nontoxigenic

Toxigenic C difficile

C difficile toxin genes

Highly sensitive and
specific
Fast (2-6 h), easy to

perform, highly specific

Fast, inexpensive, easy to
perform, highly sensitive

Highly sensitive; allows
strain typing in
epidemics

Highly sensitive

Requires tissue culture facility
Not as sensitive as other assays

Low specificity for toxin-
producing C difficile-related
disease

Requires anaerobic culture;
takes 2-5 d; low specificity for
predicting C difficile-related
disease

Low specificity for predicting
C difficile-related disease

Another test with diagnostic
value is direct inspection via sig-
moidoscopy or colonoscopy.
Characteristic raised yellow mu-
cosal plaques, or “pseudomem-
branes,” are highly suggestive of
C difficile-associated diarrhea.
Flexible sigmoidoscopy without
colon preparation is often ade-
quate and has been shown to be
effective for establishing the di-
agnosis in many cases in which
toxin tests yield negative results
(41). However, sigmoidoscopy
may miss cases that could be de-
tected by colonoscopy because
of more proximal disease (42). A
limitation of direct inspection is
that C difficile infection often
does not have pseudomem-
branes, which may be a marker
of severe disease; such cases
without pseudomembranes can
only be detected by toxin testing
or other methods.

Other tests that may provide sup-
porting evidence for the diagno-
sis and are valuable in assessing
disease severity and complica-
tions include complete blood
count, measurement of serum
creatinine and lactate levels, and
computed tomography of the
abdomen (Table 3).

A high leukocyte count (>20 x 10° cells/L) or
elevated creatinine levels (>176.8 pmol/l
[>2.0 mg/dL]) were associated with 30-day
mortality of 25.5% in a retrospective study of
1721 patients with documented C difficile in-
fection at 1 hospital over 12 years (43).

A retrospective observational cohort study of
patients who required intensive care for
C difficile infection found a lactate level of 5
mmol/L or greater to be an independent pre-
dictor of 30-day mortality (44).

Patients with C difficile infection
may have findings suggestive of
colitis, such as mucosal thicken-
ing, on abdominal imaging (45).
Complications, such as toxic
megacolon or perforation, may
be detected.

Repeated testing (within 7 days)
during the same episode of diar-
rhea should be avoided. If recur-
rent C difficile infection after
successful treatment and cessation
of diarrhea is suspected, testing
should include toxin detection.
Empirical treatment is discour-
aged. Testing should also not be
done in asymptomatic patients.
However, for research purposes or
as a supplemental intervention in
places with high rates of C difficile
infection, screening of asymptom-
atic patients may be reasonable
(e.g., to identify asymptomatic pa-
tients potentially at risk for shed-
ding so prevention measures can
be instituted).

What other diseases should be
considered?

Other infectious and noninfec-
tious causes should be consid-
ered in patients with diarrhea
and a work-up that is negative for
C difficile. Infectious causes in-

36. Jabbar U, Leischner J,
Kasper D, Gerber R,
Sambol SP, Parada JP,
et al. Effectiveness of
alcohol-based hand rubs
for removal of Clostrid-
ium difficile spores from
hands. Infect Control
Hosp Epidemiol. 2010;
31:565-70. [PMID:
204296591

. Gordin FM, Schultz ME,
Huber RA, Gill JA. Reduc-
tion in nosocomial trans-
mission of drug-resistant
bacteria after introduc-
tion of an alcohol-based
handrub. Infect Control
Hosp Epidemiol. 2005;
26:650-3. [PMID:
16092747]

38. Rupp ME, Fitzgerald T,
Puumala S, Anderson JR,
Craig R, Iwen PC, etal.
Prospective, controlled,
cross-over trial of alcohol-
based hand gel in critical
care units. Infect Control
Hosp Epidemiol. 2008;
29:8-15. [PMID:
18171181]

39. Edmonds SL, Zapka C,
Kasper D, Gerber R,
McCormack R, Macinga
D, et al. Effectiveness of
hand hygiene for re-
moval of Clostridium
difficile spores from
hands. Infect Control
Hosp Epidemiol. 2013;
34:302-5. [PMID:
23388366]

40. National Clostridium
difficile Standards Group.
National Clostridium
Difficile Standards
Group: report to the
Department of Health. J
Hosp Infect. 2004;56
Suppl 1:1-38. [PMID:
15129935]

41. Johal SS, Hammond J,
Solomon K, James PD,
Mahida YR. Clostridium
difficile associated diar-
rhoea in hospitalised
patients: onset in the
community and hospital
and role of flexible sig-
moidoscopy. Gut. 2004;
53:673-7.[PMID:
15082585]
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Table 3. Laboratory and Other Studies for Clostridioides difficile Infection

Test

Sensitivity, % Specificity, %

Comments

Complete blood count

Blood urea nitrogen and
creatinine

Cell culture cytotoxicity
neutralization assay

Enzyme-linked immunosorbent
assay
Glutamate dehydrogenase

Nucleic acid amplification tests

Culture
Plain abdominal films

Computed tomography

Lower endoscopy for C difficile

94-100 97
43-99 84-100
88-100 76-97
77-100 91-100
100 100*

Patients with severe C difficile
infection may have leuko-
cytosis >50 x 107 cells/L

Severe disease may cause
dehydration, acidosis

Uses tissue culture, which is
not readily available in
hospital laboratories; takes
24-48 h to obtain results

Widely available; rapid
turnaround

Widely available; rapid
turnaround

Widely available; rapid
turnaround

Culture requires several days

May show thickened mucosa;
dilated colon, which
suggests toxic megacolon;
or perforation (free air)

May show thickened mucosa;
dilated colon, which
suggests toxic megacolon;
or perforation (free air)

May reveal pseudomembranes,
which are highly suspicious for
C difficile

* If toxin production is verified by separate test.

42. Tedesco FJ, Corless JK,
Brownstein RE. Rectal
sparing in antibiotic-
associated pseudomem-
branous colitis: a pro-
spective study.
Gastroenterology. 1982;
83:1259-60. [PMID:
7129030]

43, Pépin J, Valiquette L,
Mary ME, Villemure P,
Pelletier A, Forget K,
et al. Clostridium difficile-
associated diarrhea in a
region of Quebec from
1991 to 2003: a chang-
ing pattern of disease
severity. CMAJ. 2004;
171:466-72. [PMID:
15337727]

44. Lamontagne F, Labbé
AC, Haeck O, Lesur O,
Lalancette M, Patino C,
etal. Impact of emer-
gency colectomy on
survival of patients with
fulminant Clostridium
difficile colitis during an
epidemic caused by a
hypervirulent strain. Ann
Surg. 2007,245:267-72.
[PMID: 17245181]

clude Salmonella; Shigella; Cam-
pylobacter; Shiga toxin-produc-
ing strains of Escherichia coli;
and, in immunocompromised
persons, cytomegalovirus, Cryp-
tosporidia, and other opportunis-
tic organisms. However, with the
exception of cytomegalovirus
and possibly other opportunistic
pathogens in immunocompro-
mised persons, these infections
are unusual in patients who de-
velop diarrhea in the hospital.
Noninfectious causes include
intestinal obstruction, ischemic
bowel disease, inflammatory

bowel disease, gastrointestinal
cancer, and drug-associated
diarrhea.

When should clinicians refer
patients to subspecialists?

The physician should request a
consultation or refer the patient if
the diagnosis is uncertain. Lower
endoscopy by a gastroenterolo-
gist may provide a diagnosis
when results of stool studies are
negative or when a diagnosis is
needed more rapidly than
available laboratories can
provide.

Diagnosis... Several tests are available to detect C difficile in stool; en-
doscopy can also be useful. Other laboratory tests and imaging studies
are helpful in supporting the diagnosis and in determining the pres-
ence of complications or indicators of poor outcome that require hospi-

talization and aggressive treatment.

CLINICAL BOTTOM LINE
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45, Ash L, Baker ME,

Treatment O’Malley M JI’, Gordon
SM, Delaney CP, Obu-
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When is discontinuation of dosage for nonsevere or severe abnormalities on CT in
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. H for the treatment of
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K . . stratified by disease
apy is sufficient to resolve the sogastric tube at a dose of 500 severty. Cin Infect Dis.
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present or other factors prevent 48. Johnson S, Louie TJ,
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(15%) responded to cessation of antibiotic use  comycin at a dose of 500 mg in fz;ecs%ggar‘sm\fa”;gﬁ?)
alone (46). approximately 100 mL of normal on, metionidarole o
Which Supportive measures Sa“ne per rectum eVery 6 hou rs difficile infection: results
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o . oo nous metronidazole at a dose of trials. Clin Infect Dis
In addition to discontinuing use 2014;59:345-54. [PMID:
G . 500 mg every 8 hours should be 24799326]
of antibiotics as soon as possible, ) . . 49, Louie 1. Miller MA
. . added in cases of fulminant infec- el ko Weiss K
fluid and electrolyte imbalances . . ! ullane KM, Weiss K,
L tion, especially if ileus is present Lentnek A, Golan Y, et al;
should be corrected. Antiperistal- OPT-80.003 Clinical
. h Idb ided b (6) Study Group. Fidaxomi-
tic agents shou € avolae e- cin versus vancomycin
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an initial eplsode of C difficile 0.006); for severe disease’ the . il2|3217R70A X
. . . . - Nelson R. Antibiotic
infection in adult patients, re- cure rate was 97% with vancomy- treatment for Clostridium
. . . o . . difficile-associated diar-
gardless of severity (Figure) (6). cin versus 76% with metronida- o e
Severe disease has been vari- zole (P =0.02) (47). In another Database Syst Rev. 2007:
. - X . CDO04610. [PMID:
ously defined, but the minimum trial that combined results from 2 TS
criteria cited in the IDSA/SHEA multinational studies comparing 52 Plal A Nelson £ Probi
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53. Goldenberg JZ, Ma SS,
Saxton JD, Martzen MR,
Vandvik PO, Thorlund K,
et al. Probiotics for the
prevention of Clostridium
difficile-associated diar-
thea in adults and chil-
dren. Cochrane Database
Syst Rev. 2013:
CD006095. [PMID:
23728658]

54. Pattani R, Palda VA,
Hwang SW, Shah PS.
Probiotics for the preven-
tion of antibiotic-
associated diarrhea and
Clostridium difficile infec-
tion among hospitalized
patients: systematic
review and meta-
analysis. Open Med.
2013;7:€56-67. [PMID:
24348885]

55. Gustafsson A, Lund-
Tonnesen S, Berstad A,
Midtvedt T, Norin E.
Faecal short-chain fatty
acids in patients with
antibiotic-associated
diarrhoea, before and
after faecal enema treat-
ment. Scand J Gastroen-
terol. 1998;33:721-7.
[PMID: 9712236]

56. Aas J, Gessert CE, Bak-
ken JS. Recurrent Clos-
tridium difficile colitis:
case series involving 18
patients treated with
donor stool administered
via a nasogastric tube.
Clin Infect Dis. 2003;36:
580-5. [PMID:
12594638]

57.van Nood E, Vrieze A,
Nieuwdorp M, Fuentes S,
Zoetendal EG, de Vos
WM, et al. Duodenal
infusion of donor feces
for recurrent Clostridium
difficile. N Engl J Med.
2013;368:407-15.
[PMID: 23323867]

58. Cammarota G, Masuci L,
laniro G, Bibbo S, Dinoi
G, Costamagna G, et al.
Randomised clinical trial:
faecal microbiota trans-
plantation by colonos-
copy vs. vancomycin for

Figure. Treatment strategies for Clostridioides difficile infection.

| Discontinue or modify antibiotics if possible; most patients also require specific treatment |

First episode -

N
| Mild/moderate or severe* Fulminantt |
Vancomycin 125 mg orally 4 times/d OR Vancomycin 500 mg 4 times/d orally
Fidaxomicin 200 mg orally 2 times/d or by nasogastric tube; consider

rectal instillation of vancomycin
(especially if ileus is present) and

For mild/moderate CDI only, if above
addition of IV metronidazole 500 mg

are not available or contraindicated:

metronidazole 500 mg orally 3 times/d every 8 h
l Hemodynamic support; surgical
evaluation; consider subtotal
Evaluate stool count, take temperature, colectomy; consider ID or Gl consult

and examine abdomen daily; measure
leukocytes as needed

N\

| Not improving or getting worse

|

Evaluate for other diagnoses; maximize dose and delivery of
therapy, particularly if there is progression to fulminant CDI;
consider extending duration of therapy to 14 d (especially if
treating with metronidazole)

Treat 10 d

Y
Vancomycin 125 mg orally 4 times/d for 10 d if metronidazole was used for initial episode
OR
Vancomycin in a taper and pulsed-dose regimen if a standard regimen was used for the
initial episode:

125 mg orally 4 times/d for 10-14 d, then

125 mg orally 2 times/d for 1 wk, then

125 mg orally daily for 1 wk, then

125 mg orally every 2 or 3 d for 2-8 wk OR
Fidaxomicin 200 mg orally 2 times/d for 10 d if vancomycin was used for the initial episode

Second episode (first recurrence)

Third and subsequent episodes
(second and subsequent recurrences) V

Vancomycin in a taper and pulsed-dose regimen OR

Vancomycin 125 mg orally 4 times/d for 10 d followed by rifaximin 400 mg orally 3
times/d for 20 d OR

Fidaxomicin 200 mg orally 2 times/d for 10 d OR

Fecal microbiota transplantation (generally for >2 recurrent episodes [i.e., >3 CDI episodes])

CDI = Clostridioides difficile infection; Gl = gastrointestinal; ID = infectious disease; IV =
intravenous.

* Leukocyte count 215 x 107 cells/L or creatinine level >1.5 mg/dL.

T Associated with significant ileus, toxic megacolon, hypotension, or shock.

trsﬁt‘gzts’;jmjgj;#&e both antibiotics (P < 0.001), and to-treat analysis (88% vs. 86%)
infection. Aliment Phar- clinical success of metronidazole and the per protocol analysis
e (77%) was inferior to vancomycin (92% vs. 90%). Significantly fewer
59$25398§2?|] o) (81%) (P = 0.02) (48). patients treated with fidaxomicin
Pindar C. Wilson RG, than vancomycin had recurrent
Kaplan JL, Smith M, Fidaxomicin has been compared infection. In the second study
ter;zls;;?a;axlf?iz;ﬁig with oral vancomycin in 2 ran- (50), the clinical cure rate with
flfrft;’j;“g’"a‘f;ggnel'n";i; domized placebo-controlled tri- fidaxomicin was also noninferior
lum from unrelated als. In the first Study (49), the clin- to vancomycin in both the modi-
donors: a randomized, . . . .. X . h .
open-abel, controlled ical cure rate with fidaxomicin fied intention-to-treat analysis
plot study. Cin nfect was noninferior to vancomycin in (88% vs. 87%) and the per proto-
[PMID: 24762631] both the modified intention- col analysis (92% vs. 91%).
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Table 4. Potential Drug Treatment for Clostridioides difficile Infection

Agent

Dose

Side Effects

Benefits and Notes

Drugs for initial
mild to severe CDI

Vancomycin

Fidaxomicin

Metronidazole

Drugs for fulminant CDI
Vancomycin with metronidazole

Other drugs with
activity against CDI

Nitazoxanide

Rifaximin

Tigecycline

Bacitracin

125 mg PO 4 times daily for
10d

200 mg PO 2 times daily for
10d

500 mg PO 3 times daily for
10d

Vancomycin, 500 mg PO or by
nasogastric tube 4 times
daily; metronidazole, 500
mg IV every 8 h. Forileus,
consider adding
vancomycin by rectal
instillation

500 mg PO 2 times daily for
10d

400 mg PO 3 times daily for
10d

50 mg IV 2 times daily for 10 d

25000 IU PO 4 times daily for
10d

Rarely causes CDI; may lead
to vancomycin-resistant
enterococcus, renal
toxicity, and ototoxicity

Minimally absorbed

Rarely causes CDI; CNS side
effects of seizures and
peripheral neuropathy
most worrisome; possible
disulfiram-like reaction
with alcohol; dysgeusia

Same as vancomycin and
metronidazole alone

Gl symptoms

Minimally absorbed

Gl symptoms

Rarely causes CDI; may
cause nephrotoxicity and
CNS toxicity, Gl upset, and
malabsorption

Recommended for mild or
severe initial episode;
use different doses and
regimens for fulminant
colitis and recurrences

Recommended for mild or
severe initial episode or
for multiple recurrences

Alternative therapy for mild
disease only, if vancom-
ycin and fidaxomicin are
not available or are contra-
indicated; reserve IV form
for fulminant CDI or for
patients who cannot
tolerate PO dosing

Fulminant CDI defined as
hypotension or shock,
ileus, or toxic megacolon

Limited comparisons with
vancomycin and
metronidazole with
probable efficacy

Limited data for use as a
postvancomycin “chaser”
strategy in management
of recurrent CDI; poten-
tial for development of
high-level resistance

Limited case reports and
small case series to
support efficacy

Inferior to metronidazole
and vancomycin; limited
clinical evidence to
support efficacy

CDI = Clostridioides difficile infection; CNS = central nervous system; Gl = gastrointestinal; IV = intravenously; PO = orally.

* Data from reference 6.

Teicoplanin, a glycopeptide simi-

lar to vancomycin, has been

found to be equivalent or per-
haps superior to vancomycin but
is not available in the United
States (51). Nitazoxanide, bacitra-
cin, fusidic acid, tigecycline, ri-
fampin, and rifaximin have also
been studied, but data are lim-
ited. Limited data have shown

that toxin-binding anion-
exchange resins, such as

cholestyramine, colestipol, and

tolevamer, are not consistently

effective. If these agents are

used, administration must be
timed to minimize inactivation of

concomitant vancomycin.

monitored?

How should patients be

Patients should be followed for

clinical evidence of expected im-
provement, including, where ap-
plicable, resolution of fever, re-

duction in stool frequency,
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60. Lee CH, Steiner T, Petrof
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EO, Smieja M, Roscoe D,
Nematallah A, et al.
Frozen vs fresh fecal
microbiota transplanta-
tion and clinical resolu-
tion of diarrhea in pa-
tients with recurrent
Clostridium difficile infec-
tion: a randomized clini-
cal trial. JAMA. 2016;
315:142-9. [PMID:
26757463]

. Kelly CR, Khoruts A,

Staley C, Sadowsky MJ,
Abd M, Alani M, et al.
Effect of fecal microbiota
transplantation on recur-
rence in multiply recur-
rent Clostridium difficile
infection: a randomized
trial. Ann Intern Med.
2016;165:609-16.
[PMID: 27547925]

. Wilcox MH, Gerding DN,

Poxton IR, Kelly C, Na-
than R, Birch T, et al;
MODIFY I and MODIFY Il
Investigators. Bezlotox-
umab for prevention of
recurrent Clostridium
difficile infection. N Engl
JMed. 2017;376:305-
17.[PMID: 28121498]

63. Siegel JD, Rhinehart E,

Jackson M, Chiarello L;
the Healthcare Infection
Control Practices Advi-
sory Committee. 2007
Guideline for Isolation
Precautions: Preventing
Transmission of Infec-
tious Agents in Health-
care Settings. Accessed at
www.cdc.gov/hicpac
/2007ip/2007isolation-
precautions.html on 18
August 2010.

improvement in stool consis-
tency, normalization of abdomi-
nal examination findings, rehy-
dration as indicated by physical
examination and laboratory val-
ues, and resolution of leukocyto-
sis. Repeated stool testing is not
recommended if symptoms have
resolved (i.e., no need to test for
cure) because it is common for
patients to remain positive for

C difficile after symptom resolu-
tion, and treatment of asymptom-
atic carriers is not indicated (6).
Patients whose symptoms recur
after successful treatment and
resolution of diarrhea should be
retested.

Should probiotics be used for
treatment or prevention?
Numerous formulations of pro-
biotics have been proposed to
treat C difficile colitis. The prem-
ise is that these normally non-
pathogenic yeasts and bacteria
may repopulate the gastrointesti-
nal tract and limit growth of

C difficile; however, data are
inconclusive.

A systematic review of the effects of probiotics
on C difficile infection found only 4 studies of
acceptable size and quality. Of those, 1
showed a statistically significant reduction in
the rate of relapse in patients treated with Sac-
charomyces boulardii in addition to vancomy-
cin. The authors concluded that evidence is in-
sufficient to recommend use of probiotics, and
guidelines written by an expert panel warn of
S boulardii fungemia in immunocompro-
mised patients (52).

Although no recommendations
exist for the use of probiotics to
prevent C difficile infection in pa-
tients receiving antibiotics, some
meta-analyses suggest that short-
term use might be safe and effec-
tive for patients who are not
immunocompromised or se-
verely debilitated (53, 54). One
study indicated that hospitalized
patients at high risk for C difficile
infection should at least be in-
formed of the potential benefits
and harms of probiotics (53).

What should be done when the
patient does not respond to
initial treatment?

Patients who do not improve or
who relapse after initial improve-
ment should be reevaluated for
an alternative or concurrent diag-
nosis or another explanation for a
lack of improvement (e.g., persis-
tent fever and leukocytosis may
be due to a superimposed infec-
tion, and persistent diarrhea may
be due to supplemental enteral
feedings). In patients without an
alternative diagnosis who do not
improve, the physician must en-
sure that the dosage and delivery
of therapy are maximized. Intra-
venous metronidazole and rectal
instillation of vancomycin should
be given if ileus might prevent
orally administered vancomycin
from reaching the colon. In some
patients, especially those treated
with metronidazole, duration of
therapy may need to be ex-
tended to 14 days. In patients
with fulminant infection who do
not respond to vancomycin and
metronidazole, tigecycline or
passive immunotherapy with in-
travenous immunoglobulins has
been used, but data are limited
(6). Select patients may also ben-
efit from surgery (see below).

What are the indications for
consultation?

Consultation with a gastroenterolo-
gist or an infectious disease special-
ist (or both) should be considered
for patients who respond slowly or
relapse. Management changes may
be guided by endoscopy and may
include manipulation of antibiotic
therapy. Surgical consultation is es-
sential if there is evidence of perfo-
ration and should be strongly con-
sidered in patients with toxic
megacolon. It may also be valuable
for patients with severe illness in
whom medical therapy has failed.
Indicators for early surgery may in-
clude increased leukocyte count
(=25 000 cells/mL) and lactate level
(= 5 mmol/L). Both of these factors
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have been associated with high
mortality (44).

When should patients be
hospitalized?

Patients should be hospitalized for
severe disease, complications, or
other circumstances in which outpa-
tient treatment is not feasible; dehy-
dration and inability to tolerate oral
medication; and signs of peritonitis,
toxic megacolon, possible sepsis, or
other complications. Admission
should also be considered for pa-
tients who have indicators or risk
factors for severe disease, such as
elevated creatinine levels, leuke-
moid reaction, or advanced age.

When should patients be
admitted to intensive care?
Admission to intensive care is neces-
sary for patients with severe disease
and an unstable clinical condition,
such as septic shock, toxic megaco-
lon, peritonitis, or severe dehydra-
tion with hypotension or end-organ
dysfunction.

When should surgery be
considered?

Surgery is required for patients
with colonic perforation, and
those with toxic megacolon,
acute abdomen, or septic shock
due to C difficile disease (espe-
cially those with an elevated lac-
tate level) may also benefit. Sur-
gery may be useful in a patient
without toxic megacolon in
whom all medical therapies have
failed. The currently recom-
mended procedure for C difficile
infection is subtotal colectomy.
An alternative, less-invasive pro-
cedure that preserves the colon
is loop ileostomy with antegrade
vancomycin lavage (6), but more
data are needed.

What should be done for patients
with recurrent disease?

Recurrent symptoms after an appar-
ent response to initial treatment may
either be relapse or infection from a
different strain; regardless, diagno-
sis and management are the same
(Figure). The updated IDSA/SHEA

guidelines discuss treatment op-
tions for the first recurrent episode
depending on what was used to
treat the incident episode (6). The
first recurrence can be treated with a
10-day course of oral vancomycin if
metronidazole was used for the inci-
dent episode; a tapered, pulsed-
dose regimen of oral vancomycin if
a standard 10-day course was used
for the incident episode; or a 10-day
course of fidaxomicin. Data are in-
sufficient on the utility of extending
therapy beyond the recommended
duration or restarting C difficile
infection therapy prophylactically in
patients who require antibiotic treat-
ment for another infection.

Subsequent recurrences may also
be treated with oral vancomycin as a
tapered, pulsed-dose regimen; a
standard course of oral vancomycin
followed by rifaximin; or a standard
course of fidaxomicin. However, the
evidence for these choices is limited.

Fecal microbiota transplantation
(FMT) is recommended for patients
with at least 2 prior recurrences in
whom appropriate therapy has
failed. Successful treatment of re-
fractory infection by instillation of
stool from healthy donors has been
reported in individual cases and
small case series (55, 56). From 2013
to 2016, at least 5 randomized con-
trolled trials were published that
compared FMT with vancomycin,
autologous FMT, frozen versus fresh
stool, or administration via colonos-
copy versus nasogastric tube (57-
61). The reported efficacy of FMT is
lower in most randomized studies
than in nonrandomized reports, but
this may be caused by several fac-
tors, including patient selection and
prior antibiotic treatment. Current
data suggest that FMT is safe in the
short term, and most of the associ-
ated mild to moderate adverse
events are self-limited. Reported
infectious complications to date
have been rare, but the potential
long-term infectious and noninfec-
tious complications of FMT are
unknown.
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Practice Improvement

Bezlotoxumab, a human mono-
clonal antibody that binds to C
difficile toxin B, was approved for
use in the United States in 2016
to reduce risk for recurrence in
high-risk persons aged 18 years

or older who are receiving treat-
ment for C difficile infection (62).
Bezlotoxumab is given intrave-
nously and should be given only
concurrently with antibiotic ther-
apy for C difficile infection.

Treatment... Either vancomycin or fidaxomicin should be used for mild
or severe disease in adult patients. Patients with ileus or very severe dis-
ease may benefit from rectal instillation of vancomycin and intravenous
metronidazole in addition to oral vancomycin. Multiple recurrences may
require treatment with vancomycin as a tapered, pulsed-dose regimen;
fidaxomicin; or FMT. Bezlotoxumab may be used to prevent recurrent
C difficile infection in adult patients at increased risk for recurrence.

CLINICAL BOTTOM LINE

What do professional
organizations recommend for
preventing, diagnosing, and
treating C difficile infection?
SHEA and IDSA have published
updated clinical practice guide-
lines for C difficile infection for
both adults and children (6). The
Healthcare Infection Control
Practices Advisory Committee of
the Centers for Disease Control

and Prevention publishes peri-
odic guidelines on infection
control (63).

What other tools are available
for management?

The Centers for Disease Control
and Prevention Web site has in-
formation on C difficile for clini-
cians and patients (www.cdc.gov
/hai/organisms/cdiff/cdiff_infect
.html).
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In the cl|n|c Patient Information

wwuw.cdce.gov/hai/organisms/cdiff/cdiff-patient. html

u Information on C difficile infection from the Centers for
Disease Control and Prevention.
https://medlineplus.gov/clostridiumdifficileinfections
.html

Information on C difficile infection from MedlinePlus.
https://familydoctor.org/condition/clostridium-difficile

Ll Ll Ll
C ,ostr’dIOIdes -c-diff-infection/?adfree=true
orre o https://es.familydoctor.org/condicion/infeccion-por
d’ﬁ’C’le -clostridium-difficile/?adfree=true
o Information on C difficile infection from the American
Infect|on Academy of Family Physicians in English and Spanish.

www.mayoclinic.com/health/c-difficile/DS00736
Information about C difficile colitis from the Mayo Clinic.

Clinical Guidelines and Other Information for
Health Professionals

wwuw.idsociety.org/Guidelines/Patient_Care/IDSA
_Practice_Guidelines/Infections_By_Organ_System
-81567/Gastrointestinal/Clostridium_difficile

The 2017 updated clinical practice guidelines on C difficile
infection in adults and children from the Infectious Dis-
eases Society of America and the Society for Healthcare
Epidemiology of America.

wwuw.cdce.gov/hai/organisms/cdiff/cdiff_faqs_hcp.html

Frequently asked questions about C difficile for health
care providers from the Centers for Disease Control and
Prevention.

https://gi.org/guideline/diagnosis-and-management-of
-c-difficile-associated-diarrhea-and-colitis

American College of Gastroenterology 2013 guidelines for
diagnosis, treatment, and prevention of C difficile
infection.

https://obamaw hitehouse.archives.gouv/sites/default
/files/docs/national_action_plan_for_combating
_antibotic-resistant_bacteria.pdf

2015 White House national action plan for combating
antibiotic-resistant bacteria.
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WHAT YOU SHOULD KNOW

ABOUT CLOSTRIDIOIDES
DIFFICILE INFECTION

What Is Clostridioides difficile

Infection?

Clostridioides difficile, or C diff, is a type of bacte-
ria that causes an infection in your stomach or
intestines. This infection is common in people
who are in hospitals or nursing homes. There
are 2 ways you can get C diff:

By touching something with C diff bacteria on
it, such as a counter, a doorknob, or someone
who hasn't washed his or her hands. If you get
bacteria on your hands and then touch your
mouth, eyes, or nose, you could get a C diff
infection.

By taking antibiotic medicines. Bacteria live in
your stomach and intestines all the time. When
you take antibiotics, they kill the bad bacteria
that can harm you as well as other “"good”
bacteria, and this can cause changes in your
gut that can make C diff grow uncontrollably.

What Are the Symptoms?

e Diarrhea or watery stools
e Nausea

e Vomiting

e Fever

How Is It Diagnosed?

e Your doctor will ask about your health, health
history, and symptoms.

¢ You might be asked to give a sample of your
stool for testing.

e In some cases, your doctor might need to
check your colon, which is a part of your
intestines. This is done through a test called a
colonoscopy or a sigmoidoscopy. These tests
use a flexible tube to look at your colon.

e You might get imaging tests, like a CT scan, of
your colon.

How Is It Treated?

¢ Your doctor might have you stop taking
antibiotic medicines if you are taking them.

¢ Your doctor might prescribe a different
antibiotic to treat the C diff bacteria.

e If you have a severe infection, you may need
to be hospitalized.

e |f C diff has damaged your colon, you might
need surgery to repair it.

e |f your C diff has been treated but keeps
coming back, you might need a stool
transplant. This is when stool from a healthy
person is transferred to your colon to help
balance the bacteria in your intestines.

How Can I Prevent It?

e Take antibiotics only when you really need
them. Never take medicine that is not
prescribed for you.

e |f you are helping to take care of someone
who might have C diff, wash your hands with
soap and water often. Washing with soap and
water is better at getting rid of C diff than
using hand sanitizer.

Questions for Your Doctor

e If taking antibiotics causes C diff, why does
taking more treat it?

e How long will it take for me to feel better?

e Will my friends or family members get C diff?

e How can | make sure | don't get C diff again?

e Should | take probiotics? Where can | get
them?

e Do | have to eat a special diet?

e When will | stop being contagious?

For More Information

GACP

American College of Physicians
Leading Internal Medicine, Improving Lives

American College of Physicians
www.acponline.org/system/files/documents/practice-resources
/patient-resources/c-diff.pdf

Centers for Disease Control and Prevention
www.cdc.gov/hai/organisms/cdiff/cdiff_infect.html
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