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Abstract

Clostridium difficile (C. difficile) is a formidable pathogen causing various symptoms ranging from asymptomatic
colonization to fulminant colitis among the elderly. C. difficile associated mortality rate has quadrupled in the last five
years. A recent 10 year-literature review was conducted to determine a practical approach for elderly patients with
C. difficile infection (CDI) in post-acute settings (PAS). Risk factors for CDI include antibiotic use, age over 65 years
old, a prior history of CDI, institutionalization, and use of protein pump inhibitors (PPIs) or H-2 blockers. Diagnostic
testing to confirm CDI can be challenging because of the relatively low sensitivity of most commercially available
tests. Strategies for the cost-effective management and prevention of CDI include surveillance of at-risk patients with
appropriate testing, contact precaution of suspected patients, discontinuation of PPIs or H-2 blockers in selected
patients, use of probiotics, and antibiotic stewardship. Treatment and management should be individualized based
on risk factors, symptom severity, comorbidities, and history of prior CDI.

Keywords: Clostridium difficile infection; Elderly patients; Post-
acute care

Background
Clostridium difficile (C. difficile) is a formidable pathogen causing

various symptoms ranging from asymptomatic colonization to
fulminant colitis [1]. The incidence of C. difficile related infection
(CDI) is alarming, as the CDI-associated mortality rate has
quadrupled from 5.7 per million population in 1999 to 23.7 per
million population in 2004, with high mortality rates among elderly
patients [1-3]. Even with appropriate therapy, approximately 20% of
patients with an initial episode of CDI develop a second episode, and
60% of patients with two recurrences develop additional recurrences
[4]. The CDI-associated direct annual medical costs in acute care
settings have been estimated at $4.8 billion in 2008 [5]. Elderly patients
in post-acute care settings (PAS) often develop CDI 2-4 weeks after
discharge from hospitals [6-9]. Healthcare providers in PAS face the
challenge of effective management of patients at risk for CDI to
effectively treat and prevent further spread of the disease [9]. The aim
of this paper is to provide healthcare providers with updated CDI
information for practical management including diagnosis and
management for elderly patients with CDI in PAS.

Risk factors
Broad spectrum antibiotic use has emerged as the primary risk

factor for the development of CDI in various healthcare settings. In
addition, persons with compromised immune systems and
predisposing medical conditions are more vulnerable to CDI, with the
risk increasing in patients with any or multiple antibiotic exposures,
use of protein pump inhibitors (PPIs)/H-2 blockers, gastrointestinal
surgery, long length of stay in healthcare settings, serious underlying

illness, immune-compromised conditions, and age over 65 [2-4]. The
most commonly identified risk factors of CDI are listed in Table 1.

Factors

Active diarrhea 3 times/day*

Age 65

Fever 38.5º C (101.3 F)

WBC 15,000

Recent antibiotic therapy

Recent GI surgery

Recent chemo or radiation therapy

Use of PPIs

eGFR ≤ 30

History of CDI

Recent hospitalization

*Must be an included risk factor to diagnose CDI

Table 1: Risk factors contributing CDI.

Pathogenesis
C. difficile is a Gram-positive spore-forming anaerobic bacillus; the

spore is heat-stable and able to survive months to years, even in harsh
environments. C. difficile is present in the stools of 5% of healthy
adults in the U.S. Its spores can traverse the acidic stomach and then
quickly germinate into the vegetative form in the small intestine. In
this vegetative form, C. difficile produces toxins A and B which
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activate the release of cytokines from monocytes which in turn damage
human intestinal epithelial cells causing colonic inflammation [10,11].

Clinical manifestations
Clinical presentation of CDI varies, ranging from asymptomatic

colonization to mild diarrhea to toxic megacolon and fulminant colitis
leading to multi-organ failure and death. The most common clinical
symptoms of CDI include watery diarrhea (more than 3 times a day),
fever, loss of appetite, nausea with/without vomiting, abdominal pain,
and/or tenderness [3]. Complications of CDI, if not treated, may
include pseudomembranous colitis, toxic megacolon, perforations of
the colon, sepsis, and even death [3].

Antibiotics and CDI
Exposure to antibiotics, even a single dose, is strongly associated

with development of CDI with a prevalence rate ranging from 15% to
89% [12-14]. Although any single antibiotic can contribute to CDI, the
most common antibiotics that cause the change in bacterial milieu
leading to the pathologic emergence of predominantly C. difficile
bacteria in the bowel are penicillin, clindamycin, beta lactams,
fluoroquinolones, and cephalosporins [15]. Indications for which
antibiotics are prescribed in PAS are superfluous. The leading
infectious indications for unnecessary antimicrobial use are suspected
urinary tract infections and pneumonia [16]. While treating patients
with antibiotics is critically necessary, prescribing the least broad
spectrum that will work for the shortest effective period is essential in
order to reduce the prevalence of CDI, especially for the elderly and
those who are immune compromised.

Clinical guidelines are becoming increasingly accepted as a means
of directing clinicians’ practice for prompt antibiotic usage for patients
who have certain threshold lab values and who may still
asymptomatic. Providers should consider an individualized plan when
ordering antibiotics because there are no guidelines or hospital
protocols that can be sufficiently specific to apply to all clinical
situations. Once diagnostic testing rules out the suspected infection,
initiated antibiotics must be promptly discontinued or the spectrum of
antibiotic coverage should be narrowed if possible. National evidence-
based guidelines could be modified using the anti-microbial biograms
(susceptibility test reports for the determination of sensitivity of
bacteria to given antibiotics minimal inhibitory concentration) of the
local laboratory or facility.

Proton pump inhibitors (PPIs) and CDI
PPI use has grown significantly, especially with the recent

availability of over-the- counter preparations. More than 119 million
prescriptions were written for PPIs in 2009, creating a 13.5 billion
dollars/year market in the U.S., not including those purchased without
a prescription [17]. PPIs such as pantoprazole, omeprazole,
lansoprazole, etc are often used indiscriminately without a
documented medical need and for far longer than intended [18].
Potential side effects include osteopenia, vitamin B-12 deficiency,
increased enteric infection risk, and hypomagnesemia [19,20]. The
most commonly reported side effect of long term use of PPIs is
diarrhea, which is the most frequent reason for their discontinuation.
The association between PPIs and CDI has received significant
attention. PPIs may contribute to the development of CDI by
suppressing gastric acid which may increase the risk of nosocomial
infection [21,22]. PPIs can also contribute to bacterial overgrowth that

increase the levels of unconjugated bile salts that in turn support the
conversion of C. difficile spores into the more virulent vegetative
forms [22], and increase bacterial load in the stomach due to loss of
gastric acid protection and decreasing gastric mucous viscosity with
long term PPI use [23-25]. Other studies have demonstrated an
association between anti-secretory therapy and increased risk of CDI,
with a greater risk for PPI therapy than with H2 blockers [26-28].
Additionally, the risk for recurrent CDI was increased by 42% in co-
therapy with PPIs during CDI treatment [29]. PPIs, in short, exert a
multitude of influences that create a preferential environment for C.
difficile proliferation and subsequent toxin production, particularly in
the setting of previous antibiotic use, which suggests the
discontinuation of PPIs for patients with CDI to prevent symptom
exacerbation and recurrent CDI.

Providers in hospitals put patients on PPIs for prophylaxis against
the development of stress ulcers, reflux, or gastritis. When these
patients are discharged to PAS, the PPIs are generally continued unless
medication reconciliation is thoroughly reviewed. This practice is
unlikely to change until providers understand that the risk of
significant gastrointestinal side effects is much lower than that of CDI.
Many cases of dyspepsia or reflux resolve on their own. Lifestyle
modifications including smaller meals throughout the day, weight
reduction, smoking cessation, alcohol and caffeine avoidance, and
stress reduction may be useful in many cases. The preponderance of
data suggests that PPI use must be carefully monitored, especially in
immune-compromised, chronically ill elderly patients and any
patients with life-threatening CDI.

Pseudomembranous colitis and CDI
Once intestinal epithelial cells are exposed to high concentrations of

C. difficile toxins, myofibroblast cells that support wound healing are
impaired, contributing to severe inflammation such as
pseudomembranous colitis [30]. Symptoms of pseudomembranous
colitis are not easily distinguished from CDI without
pseudomembranes, but usually include bloody diarrhea, fever, and
severe abdominal cramps. The combination of fever with leukocytosis
was a significant independent risk factor for pseudomembranous
colitis [30]. The presence of pseudomembranous colitis is strongly
suggestive of toxigenic C. difficile infection regardless of possible
negative laboratory tests results [30]. When patients manifest bloody
diarrhea with fever, colonoscopy is typically recommended to rule out
pseudomembranous colitis. Simple sigmoidoscopy is not
recommended as a single test because 33% of pseudomembranes
present only in the right colon; some gastroenterologists are reluctant
to perform colonoscopy on elderly patients with current CDI
symptoms due to risks of perforation [31].

Diagnostic Approach
The diagnosis of CDI is based on clinical presentation and detecting

the presence of C. difficile or its toxins in a diarrheal stool sample.
Important issues to consider when collecting stool specimens for CDI
include: 1) anaerobic stool cultures do not differentiate between toxin-
producing and non-toxigenic strains; 2) stool specimens should be
promptly refrigerated at 2-8˚C (35.6-46.4 F) for no more than 3 days
to avoid false negative results: the toxins degrade at room temperature
and may be undetectable within 2 hours after collection of a stool
specimen; and 3) stool specimens that are too solid to form into the
shape of the container will usually be of little benefit. Stool tests are
commonly used to determine the presence of C. difficile toxins A and
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B. Since not every laboratory offers every test, Table 2 represents
options considering sensitivity and specificity for C. difficile testing
relevant to PAS. Stool culture for C. difficile has sensitivities ranging
from 60% to 70% and specificities of 98% [12] but requires a minimum
of 72 hours to complete. Repeat testing using the same test following a
negative test is not recommended because the likelihood of finding a
false positive test is higher than the likelihood of having missed the
diagnosis with the first attempt [31].

Test name Waiting
time

Sensitivity
(%)

Specificity
(%)

Reference/
Comment

Stool culture 3-5 days 60-70 98

Toxin A/B EIA <60 min 60-80 91-95 Not
recommended
as a stand-
alone test

NAAT 45-180mi
n

94-100 93-99 Can be used as
a stand-alone
test

Detects C-
difficile toxin
genes

PCR

(C. difficile
DNA)

<60 min >98 >98 Molecular
methods

GDH antigen
with assay

70 min 90-99 99

Toxigenic
culture

7 days 64-67 99

Table 2: Laboratory tests for CDI.

Commonly used tests in PAS are stool culture and toxin A/B EIA:
these are not recommended as stand-alone tests due to low sensitivity.
A strategy suggested by the 2010 Infectious Diseases Society of
America guidelines on C. difficile supports a two-step method: 1)
Glutamate dehydrogenase (GDH) as the initial screen followed by a
toxigenic culture, or 2) Polymerase chain reaction (PCR) for the toxin
A/B gene as the confirmatory test for GDH positive specimens only
[32]. PCR assays using C. difficile DNA for the toxin A/B provide high
sensitivity and specificity in many studies, and are commonly used test
[12,13]. We recommend that providers use a PCR assay of C. difficile
DNA as a stand-alone test in PAS. When a patient’s C. difficile PCR
assay is negative, ruling out other causes of frequent loose stools
becomes important. These may include lactose intolerance, overuse of
laxatives, medication-induced diarrhea, malabsorption, irritable bowel
syndrome, use of PPIs, etc.

Therapeutic Interventions
Optimal treatment for CDI should be based on risk assessment,

symptom severity, and comorbidities in a given patient. Once a patient
is identified to be at substantial risk for CDI, consider discontinuing
certain medications including unnecessary antibiotics, PPIs or H-2
blocker, immunosuppressive drugs, laxatives, and medicines that are
associated with prolonging the endotoxin effect such as antidiarrheal
agents. In a newly symptomatic patient, nursing staff should be
allowed the freedom to send specimens for C. difficile DNA (PCR)
testing as soon as frequent diarrheal symptoms develop, without

waiting for a provider’s order. An elderly person with diarrhea more
than 3 times a day, abdominal pain, fever and WBC >15,000 in the
appropriate setting (Table 1) should be considered to have CDI and be
empirically treated while stool testing for C. difficile DNA (PCR) is
performed.

Drug selection is based on symptom severity and prior history of
CDI. Metronidazole (500mg orally three times a day for 10-14 days) is
the drug of choice for patients with mild or moderate CDI for the first
time, and often for patients with a first recurrence. Vancomycin
(125mg-250mg orally four times a day for 10-14 days) is used for
patients presenting with more severe CDI and/or patients with a
history of CDI with more than one recurrence. Treatment with
metronidazole should be avoided for a second or more recurrence of
CDI due to possible neurotoxicity or hepatotoxicity with prolonged
use, although it is rare [33].

Regardless of the above recommendations, infectious disease
experts often favor vancomycin because of increasing reports of failure
of metronidazole for moderate to severe CDI [34]. For patients with
complicated CDI (e.g., ileus or toxic megacolon), a combination of
vancomycin and metronidazole is recommended in concert with
appropriate surgical consultation [33-34].When patients have
recurrent CDI, the symptoms usually occur 1-2 weeks after the initial
treatment.

Other pharmacologic treatment options for CDI include use of
fidaxomicin and rifaximin, tigecycline, rifalazil, and immunoglobulin
therapy. Fidaxomicin appears to be superior to vancomycin in treating
CDI because of low recurrence rate and longer mean time to
recurrence [35] but its use has been low due to severe problems with
fecal impaction and excessive cost [9,35]. Rifaximin is well-tolerated
and especially efficacious when it is used with vancomycin, but is also
quite expensive [36-37]. Tigecycline, a derivative of minocycline, is a
broad spectrum antibiotic against Gram positive and Gram negative
bacteria and has been used successfully in treating refractory CDI as
monotherapy, or in combination with metronidazole or rifaximin
[36-38].

Another consideration for the treatment of recurrent CDI is fecal
transplant. Conventionally, an infusion of feces from related donors
through a nasoduodenal tube was used. Recently, capsulized fecal
microbiota transplantation (each patient received 15 capsules on 2
consecutive days) was successfully implemented (90% with clinical
resolution of diarrhea) for patients (median age, 64.5 years) with
recurrent CDI [39]. Patients with recurrent CDI despite antibiotic
treatment should be considered for referral to a specialist for
evaluation and possible performance of the fecal transplant.

Adjunctive therapy including probiotics and anion-binding resins
in concert with vancomycin or metronidazole has been efficacious in
PAS. Probiotics including Saccharomyces boulardii or Lactobacillus
casei sp strain GG have been widely used and proven helpful in the
treatment of antibiotic-associated CDI and other inflammatory bowel
disease [32]. Probiotics may be effective for prevention of CDI because
bacteria in probiotic preparations: 1) alter intestinal flora by
suppressing the growth of C. difficile; 2) produce acids that lower the
pH of the local gut environment and toxins that inhibit the growth of
other bacteria; 3) inhibit adhesion and decrease invasion of pathogenic
organisms to the colonic epithelium; and 4) modulate both the innate
and adaptive immune systems by stimulating receptors [40-42].

Use of anion-binding resins (e.g., cholestyramine) have been
advanced as being efficacious in patients due to binding of C. difficile
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toxins and it has been suggested that they could be used along with
metronidazole or vancomycin [43]. Unfortunately, on a regimen of
multiple doses of antibiotics and other medicines per 24 hours, it is an
imposing challenge to give resins in a time frame that does not
interfere with the dosing of other drugs. The use of resins is, therefore,
not typically endorsed in PAS. Immunoglobulin therapy has been
associated with improvement of intestinal vascular permeability and
mucosal damage in the gut against fulminant CDI symptoms but
clinical evidence is so far quite limited [43].

Preventive Interventions
Contact isolation of the patient is critically important in reducing

the transmission of CDI via hands and clothing of nursing staff,
visitors, and providers. Wearing gloves and hand washing with soap
and water are the most effective methods of reducing acquisition of
CDI in PAS [44]. Contact isolation is improved with single-use items
including disposable thermometers, blood pressure cuffs, and
stethoscopes, and should be considered. Nurses should have standing
orders to send stool specimens for CDI testing as soon as they deem it
appropriate. For patients with greater than three unformed stools
within 24 hours consider presumptive isolation while specimen results
are pending [1]. If clinical suspicion is strong, or the patient’s
circumstance is high risk, begin treatment while awaiting test results.
Development of a vaccination for CDI is in process, but is still in very
early stages [45].

Conclusion
CDI is a serious nosocomial and community-associated infection

and a frequent cause for readmission of patients from post-acute to
acute care settings. A risk assessment for CDI is recommended to help
guide the initiation of treatment. Each individual presents with CDI
symptoms differently. Testing for C. difficile should be considered in
patients with more than three loose stools per 24 hour-period. Stool
for C. difficile DNA (PCR) as a stand-alone test is recommended in
PAS to diagnose CDI.

Before discharging patients to long term care facilities (LTC) or
assisted living facilities, patients are sometimes requested to have
negative test results for C. difficile by the accepting facility; repeat
testing following a positive test for evidence of “cure”, however, is not
a recommended strategy because patients may carry toxigenic C.
difficile for months after treatment and clinical resolution. Completion
of CDI treatment is a clinical decision determined by identifying
formed stools, or cessation of diarrhea in an asymptomatic patient.

Factors involved for the cost effective management and prevention
of CDI include awareness of CDI, antibiotic stewardship,
environmental sequestration, discontinuation of PPIs in selected
patients, and use of probiotics if necessary. Treatment and
management information provided in this study should be
individualized based on risk factors, symptom severity, comorbidities,
history of prior CDIs and their implication.
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