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U Host relationships and
pathogenesis

Dlagnosis

Prevention and control
Patient management
Updated clinical issues
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—&— Any diagnosis
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Clostridium difficile

1 Bacterium
t Anaerobe

t Gram-positive spordorming
bacillus

1 Source
t Environment
t Stool flora
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Figure 2. Factors contributing fo the development of Clostadium difficile colonization and diarhea following acquisition of a toxigenic strain. Adapted
with permissien from the following article published by the Canadian Medical Association: Poutanen SV, Simor AE. Clostridium difficile-assotiated
1

diarthea in adults. CAIAJ Z00&171:51-8
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Risk Factors

Age >65 years

U Severe underlying disease
t Prompting hospitalization

0 Nasogastric intubation

0 Anti-ulcer medications

t Proton pump inhibitors

G Antimicrobial therapy

t Clindamycin, 39 generation cephalosporins, penicillin,
fluoroquinolones

0 Long hospital stay or londgerm care residency

(Clostridium difficileis the most common cause of
nosocomial 1 nfectious
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Sunenshine and
McDonald,
Cleveland

Clin. J. Med.,
Feb 2006

B Pathogenesis of C difficile-associated disease

Clostridium difficile is
spread via the fecal-oral :
route. The organism is e
ingested either as the
vegetative form or as
hardy spores, which can
survive for long periods.
in the environment and
can traverse the acidic
stornach.

In the large intestine,
i C difficile-associated
! disease can arise if the
normal flora has been
disrupted by antibiotic

In the small intestine, __| therapy.
spores germinate into
the vegetative form.
Pseudomembrane
C difficile
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C difficile reproduces in the
intestinal crypts, releasing
toxins A and B, causing
severe inflammation.
Mucous and cellular debris
are expelled, leading to the
formation of
pseudomembranes.

gl

A attracts neutrophils and
ocytes, and toxin B degrades
e colonic epithelial cells, both

formation, and watery diarrhea.

leading to colitis, pseudomembrane



Virulence Factors

U Toxin A

t Exotoxin
t Enterotoxic to cells

U Toxin B

t Exotoxin
t Not as toxic to cells?
U Multiple strains ofC. difficile
t ToxA+/ToxB+
t ToxA+/ToxB -
t ToxA-{/ToxB+
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CDIl vs
Antibiotic -Associated Diarrhea

Table 1. Clinical differences between diarrhea due to Clostridium difficile infection (CDI) and antibiotic-associated diarrhea (AAD)
due to other causes.

Charactaristic Diarrhea due to CDI AAD due to other causes
Symotoms Diarrhea; often evidence of colitis {ie,, Diarrhea, usuafly mild-to-moderate in severity,
cramps, fever, and fecal leukocytas) no evidence of colits
CT or endescopy findings Often evidence of colitis; no evidence of Usually normal
leitis
Results of stcol toxin assay Pasitive Negative
Epidemiologic pattern May be epidemic or endemic Sporadic
Treatment
Withdrawal of implicated antibiotic May resolve but often persists or pregresses  Usually resolves
Orz| metronidazole or vancomyeoin therapy  Often associated with a prompt responsa Not indicated

NOTE, Adapted with permission from the following anicte published by the Massachusets Madical Society. Banlett JG Clirscal practce; antinntic-assocated
didgrrhea, N Engl J Med 2002;346:334-8. @Massachusatts Medical Soctaty. Al rights raserved.



Clinical Presentation

U Mild disease
t Non-bloody diarrhea
t Mild abdominal tenderness

U Severe disease
t Pseudomembranous colitis
t Paralytic ileus
a lleitis
t Toxic megacolon
U Ulcerative colitis
t Perforation
t Ascites
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Pseudomembranous Colitis

Yellow lesion against
hyperemic bowel
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Diagnostics

U§d General l yU.

Uil f stool samples are obt al
only enteric pathogen most labs will test for
| s Qlostridium difficild) .

d

0 Testing not considered a STAT test
t BatchingUUUbut calling al/l POSI

0 Many labs will only test a diarrheic stool specimen

U Follow-up testing of previous positive result not useful
t Patients remain positive for months

t Not usefulofcflusreidUpr oof i



Advantages and disadvantages of diagnostic testing methods for C difficile

DIAGNOSTICTEST TURN- SENSITIVITY ADVANTAGES DISADVANTAGES
AROUND TIME
Endoscopy 2 hours 51% Diagnostic of Low sensitivity
pseudomembranous colitis
Anaerobic culture 72 hours 89%-100% Results useful for Does not distinguish
molecular typing toxin-producing strains
Tissue cytotoxic assay 48 hours 94%~100% Detects A-B+ strains False-positives
|:> Gold glaudard Results vary with
experience of
the technolagist
Common antigen 15-45 minutes 58%~92% Detects A-B+ strains Does not distinguish
Easy to use toxin-producing strains

Cross-reacts with
other anaerobes

Enzyme-linked

immunosorbent assay

(ELISA)—toxin A 2 hours 80%-95% Easy to use Does not detect
A-B+ strains

ELISA—toxin A + B 2 hours 85%-97% Detects A-B+ strains Increased sensitivity
for low-level toxin
production

Immunochromatographic < 1 hour 60%-85% Simple to use Does not detect

toxin A Rapid A-B+ strains



Relative Sensitivity

Culture >
Cell cytotoxin >
Toxin A& B EIA>
Toxin A EIA >
Latex agglutination >
Endoscopy
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What about PCR?

U Studies have shown PCR to be less sensitive
than the toxin assay

t Requires a nucleic acid extraction step
U Complexity of stool matrix a problem
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CDI Case Defined

Stool characteristic
t Diarrhea (most common)

t No diarrhea
U Associated with toxic megacolon or ileitis
t Documented by radiology

O1 of the following

t Stool positive for:
G C. difficiletoxin
G C. difficiledetermined to be a toxin prodqucer
t Pseudomembranous colitis by:

0 Endoscopy
0 Histological exam
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Prevention and Control

U Prevent ingestion of the organism

t Infection control strategies
0 Target environment
U Personal hygiene
U Barrier methods

U Reduce the chance of disease in the event of
such ingestion

t Minimize or eliminate antibiotic exposure
(UGood antimicrobial stewa
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Questions

0 Clostridium difficilespores can resist
desiccation and can persist on hard surfaces

48 hours or less
About 1 week
About 1 month
> 6 months

COow»>
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0 The most effective cleaning agent for killinQ.
difficile spores in the environment Is:

70% alcohol Enhanced environmental
10% bleach cleaningUspor

Hot water and soap
Phenol solutions
Quaternary ammonium compounds

moow»
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0 The incubation period forClostridium
difficile infection Is:

Less than 1 day
1-7 days

2-3 weeks
Unknown

COow»>
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0 Barrier precautions to prevent the spread of
Clostridium difficileinclude:

A. Airborne precautions Single roond
B. Droplet precautions Gloves
C. Contact precautions Gowns

D. Standard precautions only

Duration of isolation controversjal
Y2 days. after, |[d
Uupon di schar gle




Patient Management

Surgical consultUperforat.
colonicwal | t hi ckening, asc¥t ¢



