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Clostridium difficile:

What You Need to Know!
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Epidemiology

» Clostridium difficile is the causative agent of

antibiotic associated colitis (CDAD)

Identified in 1978 and attributed to Clindamycin

+ 1989-1992 — Highly clindamycin resistant “J strain”

implicated in a large outbreak in the USA

Penicillins, cephalosporins, and fluoroquinolones

became implicated with their widespread use

» 2003-2006 —rise of hypervirulent strains, refractory to
standard therapy (NAP1/BI/027) in USA and Europe

* NAPI1 associated with fluoroquinolone use

Bamett, JG. Ann Intern Med 2006, 145-758
Bartlett, JG et al. Gastroenterology 1978; 75:778
Miller etal. CID 2010;50:194

Pepin et al. CID 2005; 50: 194

Epidemiology

B Incidence of CDAD per 100,000 persons rose 4-fold from
1991 to 2003 and 10-fold in those over age 65

B |n hospitalized patients the incidence rose from 3-12 per
1000 person to 25-43 per 1000 person during the same
fime period

B Cases were associated with more severe disease requiring
ICU care and colectomy for toxic megacolon

B Mortality rates as high as 16%

W 2005: strain 078 identified in Netherlands and associated
with disease in a younger population and community
associated

Loo et al. NEJM. 2005; 353:2442
Pepin et al. CMAJ. 2004; 171:466

3 Goorhuis et al. CID 2008; 47:1162 o
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Discharge rate for Clostridium difficile infection from US short-stay hospitals by age
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FIGURE 1. Percentage of Clostridium difficile infection (CDI) cases
(N = 10,342), by inpatient or outpatient status at time of stool
collection and type/location of exposures® — United States,

Emerging Infections Program, 2010
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Mortality: Demographics
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Table. Demographic patients with Clostridium . United States, 1999-2004
group ©_dificile—relaled deaths. no. (%) rateim: ial
Sex
Female 12,488 (80) 18
Male 8,174 (40) 127
Race/athnicty
White 18,534 (80) 129
Hispanic 602 (3) 72
Black 1.304 (8) 03
Asian/Paciic lsiander 130 (1) a5
American Indian/Alaska Native 63 (<1) 79
Age group, y
<1 17(<1) ar
14 1<) 01
5-14 12 1) 01"
15-24 24 (<1) 01
25-34 62 (<1) 0
3544 171(1) 0s"
45-54 464 (2) 200
55-64 1,159 (6) 76
65-74 3.238 (16) 293"
75-84 7.859 (38) 104.0
285 7.623 (37) 2871
Total 20,842 122

“This siabisbc s ot age-adjusted because i cnly perains 15 1 age group.

Redelings etal. EID 2007;13:9  ©
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Yearly morality rates
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Redelings et al. EID 2007;13:9

Microbiology

Gram Positive Rod

Anaerobic

Spore forming

Toxin producing

Difficult fo culture

Extra-colonic—spore form

o Resistant to heat, acid, Abx 2 p »

Colonic — vegetative form R

o Toxin A (enterotoxin) = 1

o Toxin B (cytotoxin . i oo ;
. Essengio\{for viru\)ence \O ' i Bl

C. difficile is part of this S
microbjal ec%sysfem inupto &% _® lap g
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70% of infants and 3% of ;
normal adults b e -

Pathogenesis

* Normal colonic bacterial flora disrupted by
antibiotics or anfi-neoplastic agents with
antimicrobial activity

» Colonization with toxigenic strain of C. difficile
(not typically covered by most anfibiotics)

* Mucosalinjury and inflammation
o Exotfoxins A and B
> Binds to intestinal epithelial cells
o Causes disruption of cell structure (cytoskeleton) of WBCs and
mucosal epithelial layers
o Destroys the “tight junction” between cells
o Fluid leak, mucosal injury, and inflammation

Price et al. Curr Microbiol. 1987; 16:55.
Brito et al. J Infect Dis. 2002;185(9): 1297

. Hecht et al. Gastroenterology. 1092;102(2):416
Sears et al. Microbiol Rev. 1996;60(1):167.
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Transmission

m C. difficile carriers (20-50% of hospitalized adults) act as
reservoir for environmental contamination

B Fecal oral route through ingestion of spores

B Organism survives in patient rooms, on hands,
stethoscopes, and fomites

B Patient to patient transmission

B About half of transmission are associated with
symptomatic infection

Gerding et al. Infect Control Hosp Epi 1995: 16:459
Kim etal. JID 1981; 143:42
McFarland et al. NEJM 1989; 320:204
o Samore et al. Am J Med 1996; 100:32 h!

Risk Factors

B Prior antibiotic us (within 5 days of start and up to 10
weeks after cessation)

® Hospitalization

B Advance age

m Severe illness

B Gastric acid suppression

B Enteral feeding, Gl surgery, obesity, chemotherapy

B Recurrence: >75 yrs old; >10 unformed stools/day,
Cr.>1.2mg/dL

Loo et al. NEJM 2011; 365:1693

Kyne et al. ICHE 2002; 23:653

Bliss et al. Ann Intern Med 1998; 129:1012
Kamthan et al. Arch Intern Med 1992; 152:1715
Bishara et al. CID 2013; 57:489

Community Associated CDAD

* No hospitalization within 1 year

*» Women, younger age and healthier

» No prior anfibiotic exposure within 12 weeks
(1/3)

« Litfle or no outpatient exposure (50-60%)

» PPluse (1/34)

» Exposure to antibiofics in animal feed?

Khanna et al. Am J Gastroenterol 2012;107:89
Chitnis et al. JAMA Intern Med 2013;173:1359
CDC. MMWR. 2005;54:1201

Gould etal. CID 2010; 51:577
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Diagnosis

+ Presence of moderate to severe diarrhea or ileus AND

o A stool test positive for C. difficile toxins or toxigenic C. difficile
results in a couple of

Enzyme immunoassays for foxins A and B (sensifivity
hours)

Polymerase chain reaction (PCR) ~sensitivity 95% with rapid turnaround
Enzyme immunoassay for the C. difficile common antigen, glutamate
dehydrogenase (GDH)

—takes 2 days,
for clinical purposes

Cell culture cytotoxicity o
Selective anaerobic culture -not practi
OR
o Endoscopic or histologic findings of pseudomembranous colitis
« Risk for perforation
« Only loose, watery, or semi-formed stool should ordinarily be
tested for C. difficile unless an ileus is suspected (stool swab)
« C. difficile toxin degrades at room temperature and may be
undetectable within two hours after collection. Stool specimens
should be kept at 4°C if delay is anticipated.

Cohen et al. Infect Control Hosp Epidemiol 2010; 31:431
Swindells et al. J Clin Microbiol 2010; 48:606 .

Pathogenic spares are
ingested
Handwashing and
thorough cleaning

of hospital raoms €. difficile spores germinate

Patientundergoing
antibiotic therapy

Asymptomatic carrier
if patient is well)

TEomenal | |

Environmental
contamination with spores
(hands, toilets, bed rails,
Protective
immune response
CDAD (Diarrhea and/or calitis)

Altered microflora
of intestine

Toxin production

No protective immune response

handles)

T

Bacteria and spores in
feces

Clinical Presentation

« Variable—from Asymptomatic carrier state to severe
disease (toxic megacolon)
* Mild CDAD
Profuse watery diarrhea (<10 watery stools a day)
o Lower abdominalpain
Cramping
o Low grade fever
Leukocytosis
+ Severe disease
o Fever (>38.5°C)
o > 10 bowel movements/day
o WBC >15K-20K
Age >60 years
Serum creatinine >1.5x baseline Wanahita et al. Am J Med 2003; 115:543
Serum alburmin <2 5mayaL
Signs of systemic toxicity Zar etal. CID 2007; 45:302
Toxic megacolon
Endoscopic findings of pseudomembranous colitis




Antibiotics Associated with CDAD
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Frequently associated  Occasionally associated Rarely associated

Fluoroquinolones Macrolides Aminoglycosides
Clindamycin Trimethoprim Tetracyclines
Penicillins (broad spectrum) ulfonamides Chl henicol
Cephalosporins (broad spectrum) Metronidazole
Vancomycin

Brown et al. Antimicrob Agents Chemother. 2013 May;57(5):2326-32. Epub 2013 Mar 11,
Deshpande et al.J Antimicrob Chemother. 2013;68(9):1951.
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Treatment for several disease
* Vancomycin 125mg PO QID vs 500mg PO QID

> Vancomycin maintains consistently high levelsin the stool compared to
nefronidazole

» Infracolonic vancomcyin

* IV metronidazole in combination with oral
vancomycin

» Addition of fidaxomicin 200mg PO BID?2

» Surgery

> Subtotal colectomy
> Divertingloop ileostomy and colonic lavage

Bolton et al. Gut. 1986;27(10):1169.
Johnson et al. Ann Intern Med. 1992;117(4):297.
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Alternative therapies

* Anion-binding resins (tolevamer, colestipol,
cholestyramine)

* IVIG —contains C. difficile antitoxin

» Probiotics -Lactobacillus (Bifidobacteria) or
Saccharomyces boulardii

, Suppression of C. diff growth
Inhibit toxin production and binding fo colonic wall

> Immunomodulation

» Fecal biotherapy
o Severe and recurrent disease
Human synthetic stool (33 enteric pathogens)
> Stool from healthy donors
> Via enema, UGI (NGT), colonoscopy

Tedesco Am J Gastroenterol, 1982:77(4):220, Hempel et al. JAMA, 2012 May;307(16):1950-69
Kreutzer et al. Johns Hopkins Med 3. 1978:143(3):67, Ritchieetal. PLoS One. 2012;7(4):634938. Epub 2012 Apr 18,
Mogg et al. Scand J Infect Dis Suppl. 1980; Cochrane D 13;5:CDO06095

©  Juangetal. AmJ Infect Control. 2007;35(2):131. Petrof et al. Microbiome. 2013:1(1):3, .

Yoonetal. J Clin Gastroenterol. 2010;44(2):562

MAJOR ARTICLE

Recurrent Clostridium difficile Colitis:
Case Series Involving 18 Patients
Treated with Donor Stool Administered
via a Nasogastric Tube

Johannes Aas,' Charles E. Gessert? and Johan S. Bakken®
"Department of Gasroenerlogy, Division of Eduction and Resarch, and “Department of fectious Disease, St. Mary's/Duluh Cinic
Healt System, Duuth, Mimesota

Clostridium difficile-associated diarrhea and colitis as major complicati fated with use
of systemic antimicrobials. In this study, the medical records for 18 subjects who received donor stool by
nasogastric tube for recurrent C. difficile infection during a 9-year period at a single i
spectively reviewed. During the period between the initial diagnosis of C. diffiile colitis and the stool treat-
ments, the 18 subjects received a total of 64 courses of antimicrobials (range, 2-7 courses; median, 3 courses).
During the 90 days after receipt of treatment with stool, 2 patients died of unrelated illnesses. One of the 16,
survivors experienced a single recurrence of C. difficile during 90-day follow-up. No adverse effects
associated with stool treatment were observed. Patients with recurrent C. diffiile colitis may benefit from the
introduction of stool from healthy donors via a nasogastric tube.

itution were retro-

. Clinical Infectious Diseases 2003 o

Donor exchusion criteria for fecal microbiota transplant

Antmones wihe th ceecedng theee manths

comitarmtions
otston of 3 potentsl abergen (o3, nuks) whare recownt has 3 krown abersy
) monee(s




Infection Control Strategies

Surveillance
o Category
+ Healthcare facility (HCF) onset/associated
+ Community onset, HCF associated
+ Community onset/associated
o Hospifals receiving Medicare & Medicaid payments are re
outbreaks using the National Healthcare Safety Network (s
, Public reporting fo Hospital Compare website (2014)
Prevention
o Early detection (clinical and laboratory diagnostics) and isolation
o Contact precautions
o Hand hygiene (soap and water, not just alcohol-based gels)
o Environmental cleaning
o Chlorhexidine baths

Antibiotic stewardship
Avoidance of gastric acid suppression

to report CDI
013)

Dubberkeet al. Infect Control Hosp Epidemiol. 2014;35(6):628.
Boyce etal. MMWR Recomm Rep. 2002:51(RR-16):1
Carlinget . Infect Control Hosp Epidemiol. 2003;24(9):699.
Khan etal. J Hosp Infect. 2003;54(2):104.

Environmental disinfection and
hand hygiene

C. diff spores are able to attach and persist on
environmental surface for as long as 5 months

C. diff contamination was found on environmental
surfaces in 49% of rooms occupied by CDAD patients
and in 29% of asymptomatic carriers

Heaviest contamination are bedrails and floors, but can
be anywhere

Common hospital cleaning agents (ammonium based
or surfactant based detergents are NOT sporicidal and
may encourage sporulation

Chlorine-based disinfectants and high concentration,
vaporized hydrogen peroxide are sporicidal

Warm soapy water and glove use

Gerding et al. CID 2008:46 (Suppl 1)

Community Prevention

CDAD patient - strict hand hygiene

Avoid using the same toilet as family members if
active diarrhea

Sanitize common areas (sinks, countertops, etc)
with bleach:water (1:10) mixture

Children with diarrhea should not be sent to
daycare/school

8/5/2014
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TABLE 1. Mean Clostridium difficile Colony Counts after Different
Hand Hygiene Interventions According to the Whole-Hand Protocol

Mean count (95% CI),

Intervention log,, CFU/mL
Warm water and plain soap 1.99 (1.80-2.09)
Cold water and plain soap 1.90 (1.58-2.22)
Warm water and antibacterial soap 2.31 (2.04-2.58)
Antiseptic hand wipe 3.25 (3.04-3.45)
Alcohol-based handrub 3.74 (3.40-4.07)
No intervention 3.82 (3.54-4.10)

NOTE. CI, confidence interval; CFU, colony-forming unit.

Oughton et al. Infect Control Hosp Epidemiol. 2009 Oct;30(10):939-44

Summary

Patients with C. difficile infections need to be
in Isolation and on precautions
Handwashing with is more
effective than alcohol based hand-gels for
killing C. difficile spores
Environmental cleansing with based
solutions are effective
Health care providers should practice wise

to prevent the development
of C. difficile infections

QUESTIONS ?

@

clean hands
save lives

Disclaimer: “The views expressed in this publication/presentation
are those of the author(s) and do ot reflect the official policy or
position of the Department of the Army, Department of Defense, or
the US Government.”
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