C. Difficile Infection: Life Cycle,
Incidence and Burden

Paul Feuerstadt MD, FACG
Assistant Clinical Professor of Medicine
Yale University School of Medicine
Gastroenterology Center of Connecticut
Chief, Division of Gastroenterology
Milford Hospital, Milford, CT
@DrPaul Gastro



Life Cycle
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Microbiology
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A Survives on moist surfaces for up to 6 hours?
Susceptible to:?

Gastric acid

Antibacterial soaps

Alcohol-based hand sanitizers
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~, Spore Form23
Survives on surfaces for months
Resistant to:
Gastric acid
Antibacterial soaps
Alcohol-based hand sanitizers
Rapidly changes to vegetative form




Pathogenesis and Transmission

Symptoms

* Diarrhea
» Constipation

e Tleus
* Megacolon




Effect of Bile Acid Metabolism on Life Cycle of
C. difficile Infection
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Diversity of Microbiome 1n Initial
and Recurrent CDI
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Proton Pump Inhibitor and C. difficile Infection:
Microbiome Change?

Log2-fold change
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Toxin Production

Up-re'gul.ates Toxin B ToxiniA Inhit?its
transcription of toxin

toxins A and B Lysis ofcytoplasmig membrane
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Mechanism of Pathogenicity of Toxin B




Epidemiology



=¥ £ immediate public health threat
0 urgent and aggressive action.

http://www.cdc.gov/drugresistance/threat-report-2013/



Shoes and CDI

39.7% of shoe bottoms in an urban community were positive for toxigenic C. difficile infection



Incidence of Both Principal and Secondary CDI
Diagnoses Continues to Increase
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C. difficile Infection is a Common Cause of
Healthcare Associated Infection (HAI)

Most Common Healthcare-Associated Infections

25%
Clostridium difficile was the cause of
70.9% of healthcare-associated

20% gastrointestinal infections
15%
10%

5%

0%

Pneumonia Surgical-Site Infection  Gastrointestinal Urinary Tract Primary Bloodstream
Infection Infection Infection



Flushing Toilet and Spread of CDI

Comparison of recovery of Clostridium difficile from the air with
L SN N the toilet seat open and closed (N=2)

Sample time Mean cfu C. difficile detected in air samples
0-90 min after each flush

Control tests  Toilet lid  Toilet lid open
(wateronly  closed
added)

10cm Seat 25cm 10cm Seat
above height above above height

0-30 min 4 / 6 35
30-60 min 1 4 0 3

60—90 min 0 0

Golden Gate Hotel & Casino

VegasTripping.com !



Estimated U.S. Burden of C. difficile Infection,
According to the Location of Stool Collection
and Inpatient Health Care Exposure, 2011




Adjusted U.S. National Estimates of

Recurrences and Deaths Associated with
CDI

Recurrence Rate Mortality Rate
25% 50.9% 10% 9.3%
20% — 8% I
15% 13.5% % I
10% ——— — 4% S
Y7 — - 29% 1.3% I
0% 0%

CA-CDI HA-CDI CA-CDI HA-CDI



Multiply Recurrent CDI 1s Increasing

Standardized CDI Incidence Rate

per 1000 Person-Years
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Estimated Annual Death and Mortality Rate Associated
with C. difficile, United States, July 1999-June 2007

* C.difficile mortality increased 5-fold from 1999—2000 to 2006—2007

 C. difficile is the main contributor to gastroenteritis-associated deaths



C. difficile Infection 30-Day Mortality by Decade of Life

40% 36.8%

35% %*
30% 29.2%

* 24.6%
25% 22.0% .

20% 18.1%

15% 12.8% 13.4%; 1 9o 13.3%
10% 8.6% 9.5% *P<0.01
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56%  6.2%
4.5%
5%

0%

CDI 06-08
CDI 09-11

0.0% 0.0%

20-29 30-39 40-49 50-59 60-69 70-79 80-89 90-99
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