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Clostridium difficile Infect ion (CDI)

 Anaerobic bacterium 
 Not normal intest inal bacterium
 Fecal-oral spread
 Forms spores that persist
 Toxins produce colit is

 Diarrhea
 More severe disease, death

 2-steps to infect ion
 Antibiotics result in vulnerability
 New acquisition via transmission

Figure courtesy of D. Gerding and S. Johnson



Controversies and Current Issues

 Are CDI rates beginning to decrease?
 How should CDI be diagnosed? 
 What is the role of asymptomatic carriers in 

transmission? 
 How long should pat ients with CDI be isolated? 
 Is there transmission in outpat ient healthcare sett ings?
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Discharges (primary and secondary) Coded for 
Clostridium difficile infect ion (CDI), United States 

HCUPnet, Healthcare Cost and Utilization Project. Agency for Healthcare Research and Quality, Rockville, MD. http://hcupnet.ahrq.gov/



Hospital-Onset CDI LabID Events: 
The NHSN Baseline 

Baseline 2010-2011

Facilities reporting 846

States represented 40
(5 with mandates)

Facility quarters 5,086 

Facility-wide patient days 62,262,776

Facility-wide admissions 13,102,078

HO-CDI LabID events 45,323 



NHSN CDI Risk Adjusted SIR Accounts for More 
Sensit ive Test ing and Prevalence on Admission

Factor Descript ion
Intercept
Facility Bed Size > 245

101-245
≤ 100

Teaching Type Major
Graduate

Limited & Non
CDI Test Type NAAT (PCR)

EIA
All Other

Prevalence Continuous
(no CO-HCFA)

Data Sources and Submission

• CDI test type, facility bed size, and
teaching type are collected on the
required Annual Facility Survey.

• The survey is completed after the
end of each year for accuracy in 
describing a full year’s worth of data.

• Survey data for 2012 will be submitted
by facilities January - March 2013.

• Due to reporting requirements from
CMS, quarterly data are complete 
4.5 months after the end of each
quarter.

Variables from Final Model to be included
for Risk Adjustment in SIR Calculat ion



HO-CDI LabID Events Predict ive Model (2)

Effect
Parameter 
Est imate

p-value

Intercept -7.8983 <0.0001
CDI Test Type (NAAT vs. non-NAAT/EIA others) 0.3850 <0.0001
CDI Test Type (EIA vs. non-NAAT/EIA others) 0.1606 0.0013
Prevalence rate (cont inuous)* 0.3338 <0.0001
Facility Bedsize (>245 vs. ≤100) 0.2164 <0.0001

Facility Bedsize (101-245 vs. ≤ 100) 0.0935 0.0022

Medical School Affiliat ion (Major teaching vs. 
Undergraduate/Non-Teaching)

0.1870 <0.0001

Medical School Affiliat ion (Graduate vs. 
Undergraduate/Non-Teaching)

0.0918 0.0038

*Number of community-onset CDI LabID events   X 100
Number of admissions to the facility





Relative Sensitivity of C. difficile Tests

Culture + Toxin Confirmation >
NAAT (RT-PCR, LAMP) >

GDH EIA >
Cell Cytotoxin >

Toxin A & B EIA >
Toxin A EIA >

GDH Latex Test >
Endoscopy



Understanding Predict ive Value for 
Diagnosis of Disease

- T Planche et al. Lancet Infect Dis  8: 777–84, 2008



Is CDI Testing a Function of 
Clinical Probability of CDI?

• If labs have no clinical input and accept all 
unformed stools for testing, it may be most 
appropriate to use a test that better identifies likely 
CDI, such as highly sensitive test for toxin in stool, 
but we lack proof for this.

• If patients are screened carefully for clinical 
symptoms likely associated with CDI (at least 3 
loose or unformed stools in 24h or less with history 
of antibiotic exposure?), then a sensitive test such 
as NAAT or toxigenic culture, or GDH+toxin
detection may be best.



Asymptomatic Carriers Equal or Exceed CDI Cases 
and Increase with Healthcare Exposure

Loo VG et al. N Engl J Med 2011;365:1693-703.



Point Prevalence Est imates of Asymptomatic 
C. difficile Colonizat ion During Healthcare

Loo VG, et al. N Engl J Med 2011;365:1693-703.
Eyre DW, et al. PlosONE 8(11): e78445
Leekha S et al. A J of Infect Contrl 41 (2013) 390-3
Alasmari F et al. Clin Infect Dis 2014;59(2):216–22
Riggs MM et al. Clin Infect Dis 2007;45:992-8
Marciniak et al. Arch PhysMed Rehabil 2006; 87: 2086-9
Dumford DM et al. J Spinal Cord Med 2011; 34(1): 22-7

 Loo VG et al. : 4.4% asymptomatic carriers, ~1.8% CDI
 Eyre DW et al. : 11% (~5% on admission?)
 Leekha S et al.:  9.7% on admission
 Alasmari F et al.: 15% on admission
 Riggs MM et al.:  51% cross-sect ion nursing home
 Marciniak C et al.: 16% on admission to rehab
 Dumford DM et al.: 50% cross-sect ion spinal cord ward



Increasing Recognit ion of Asymptomatic Carriers 
as a Source for C. difficile Transmission

 Eyre et al. 
 Enzyme immunoassay for CDI diagnosis
 Only 38% of new cases linked to a symptomatic (CDI) source

 Curry et al.
 Cell cytotoxin neutralization assay for diagnosis
 At least 29% of new cases linked to an asymptomatic source

 As better infect ion control contains transmission from 
symptomatic (CDI) source, asymptomatic (and mildly 
symptomatic) pat ients play a larger role in 
transmission

 The sensit ivity of a diagnost ic impacts infect ion control
Curry SR et al. Clin Infect Dis 2013; 57:1094–102.
Eyre DW et al.  N Engl J Med 2013;369:1195-205.



Infect ion Control Implicat ions of Diagnost ic and 
Therapeut ic Approaches

 Asymptomatic carriage increases with healthcare and 
especially ant ibiot ic exposures in later life

 Asymptomatic carriage contributes to transmission
 Even mild diarrhea and incontinence may promote spread

 Infect ion control and treatment decisions current ly 
linked based on diagnosis of CDI
 Use of more sensitive diagnostics may reduce transmission but 

also lead to unnecessary treatment
 Treatments that reduce the durat ion and degree of 

asymptomatic shedding could have added benefit  for 
reduced transmission



Patients Commonly Remain Colonized After 
Treatment of CDI

Abujamel T et al. PLoSOne. 2013 Oct 2;8(10):e76269



Degree of Intest inal Colonizat ion is a Likely 
Determinant of Contagiousness

Donskey CJ et al. J Clin Microbiol 52(1):315; 2013



Chitnis et al. JAMA Intern Med. 2013;173(14):1359-1367



Jury LA et al. PLoS ONE 8(7): e70175.



Jury LA et al. PLoS ONE 8(7): e70175.



Medicat ion Use in Community-associated CDI, 
2009-2011

Chitnis et al. JAMA Intern Med. 2013;173(14):1359-1367

Most common reasons for antibiotics: upper respiratory and dental procedures



For more information please contact Centers for Disease Control and Prevention

1600 Clifton Road NE, Atlanta, GA 30333
Telephone, 1-800-CDC-INFO (232-4636)/TTY: 1-888-232-6348
E-mail: cdcinfo@cdc.gov Web: www.cdc.gov

For More 
Information
Cliff McDonald

cmcdonald1@cdc.gov

National Center for Emerging and Zoonotic Infectious Diseases
Division of Healthcare Quality Promotion

The findingsand conclusions in this report are those of the authors and do not necessarily represent the official 
position of the Centers for Disease Control and Prevention.
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