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Background

Clostridium Difficile (C. Diff) is an
anaerobic, spore-forming, toxigenic
bacteria that is the most commonly
recognized cause of infectious
nosocomial diarrhea and one of the
most common healthcare-associated
pathogens

CDI = C. diff Infection

Clinical Manifestation

Symptoms
Asymptomatic to mild or moderate diarrhea
to fulminate or fatal colitis

Acquisition (a hypothesis)
Ant|m|crob|al Asymptomatic

C. difficile
colonization

C. difficile exposure

Hospitalization C. dlffICIle
Gerding DN, Discov Med. 2012; 13 (68):75-83 |nfect|on

Slide Courtesy of Dale Gerding, Hines VA
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Pathogenesis

1. Ingestion
of spores transmitted
from other patients
viathe hands of healthcare
personnel and environment

3. Altered lower intestine flora
(due to antimicrobial use) allows
proliferation of

C. difficile in colon ) X
4. Toxin A & B Production

leads to colon damage
+/- pseudomembrane

2. Germination into
growing (vegetative)
form

Sunenshine et al. Cleve Clin J Med. 2006;73:187-97.

Risk Factors: Antibiotics

The negative effect of antibiotics on the
gut flora is a risk for CDI

96% of patients with CDI received
antimicrobials within the 14 days before
the onset of diarrhea and all had
received antimicrobial therapy within the
previous 3 months (Olsen et al)

Most common antimicrobial exposures:
Clindamycin, penicillins, cephalosporins,
& fluoroquinolones (McDonald)
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Risk Factors: Underlying
Conditions

CDI was the most commonly isolated
bacterial cause of diarrhea in individuals
with HIV (Sanchez1992-2002).

An increase in CDI was associated with
hospitalized children with severe medical
conditions such as IBD and
Immunosuppressive diseases (Nyland).

Risk Factor: Age

Several studies suggest CDI is more
common in elderly people and old age
may promote susceptibility

High incidence and increased mortality
among older patients attributed is to the
failure of these individuals to create an
effective immune response when first
exposed to C. difficile toxins.




Healthcare Facility
Associated (HCFA) CDI

Hospitalization and exposure to
healthcare facilities is a risk factor for
acquisition for CDI (Miller et al).

In 2006, in Ohio, 14,329 healthcare
Onset CDI cases were reported in 210
hospitals (Ohio Dept of Public Health).

Community Associated (CA)
CDI

Populations now affected by CDI that would
normally be at low risk

In a large UK study, 34% of the non-
hospitalized CDI diagnosis in the community
had documented prior antibiotic use in
previous 90 days (Dial et al)




Objectives & Hypothesis

Objective

Examine the differences in antimicrobial use
and underlying conditions in CA vs HCFA
CDl.

Ho

There will be no difference in antimicrobial
use and underlying condition between the
CA and HCFA groups.

METHODS
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Case ldentification

Identified through Clostridium difficile
Surveillance Program at the Georgia
Emerging Infections Program.
Case Definition

Positive Toxin Assay

Age

HD3

Case ldentification

HD3

Pop ~ 3.7 million
o Clayton

o Cobb

o Dekalb

o Douglas

o Fulton

o Gwinnett

o Newton

o Rockdale
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Case Report Forms (CRFS)
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Data Collected from CRFs
Variables of Interest

21.UNDERLYING CONDITIONS: (Check ail that apply) If none or 1O Nene 1 0] Unknawn
1 1 AIDS or £D4 count<200 101 Connecti 1O HemiplegiaParapk 1] Pepic Ulces Disease:
+ O Chronic Liver Disaase 100 CVAfStoke 1O HY 101 Solid Tumor {non metastatic)
1 O Chroric Pulmonary Disase 1] Dementia 1 Infiammatory Bowel Disease 10 Hematologic Malignancy
1 [ Chronic Renal Insuffciency 1] Diabetes 10 Myocardial Infarct 1] Metastatic Solid Tumar
1 O] Congestive Heart Failure 1] Diverticular Disease: 100 Peripheral Vascular Disease:

d. Antimicrobial therapy (Check all that apply) 10OMone 1 [ Unknown 1 [] Yes, name unknown

1 0] Amikan 1] Cefazolin 1O Cefuroime [ Clarithromyein. 1 (] Levofiwadn 1 [ Oficvadn

10 Attheomyen. (] Cetazidime. 3 (] Cefprod 100 Cindamyein 3 [] Linezokd 1 01 Pipesacilin-Tambactam
10 Amplsis O Cefbimone (] Cephdein 1] Daptomydn 1] Meropenem 1 (] Tetracydine

10 Amaicilin’. 1] Cefotaxime 1 O Ceftzmmime. 10 Garmarricin 10 Metroridazie 1 0] Ticarcilin/Cavudanic Add

Cavnanic Acid
101 Cekaciar 100 Cefepime 10 Gprofloracn 101 imipenem 100 Mailoacn 1 [] Othes ispecify:




CDI Case Classifications

Community Associated (CA)

Community onset without a documented overnight stay in a healthcare facility in the

12 weeks prior to initial positive C. diff stool

Community Onset — Healthcare Facility

Associated (COHCFA)

Community onset cases with an overnight stay at a healthcare facility in the 12

weeks prior to initial positive C. diff stool

Healthcare Facility Onset (HCFO)

Case with initial C. diff positive specimen collected greater or equal to 4 calendar
days after admission to a healthcare facility (acute care hospital, LTAC, LTCF, SNF)

All CDI Incident Cases in HD3
Catchment
(September 1, 2009 -
April 30, 2011)

N =5244

September 1, 2009 — November 1, 2009 —
October 31, 2009 April 30,2011
All Cases 1:3 Sampled
N;= 453 N, =1770

/'/ N AN

A

N=87

- Y
COHCFA, CA COHCFA,

N=326

!

v

COHCFA,

N=87

COHCFA,

N=326

HCFO1., COHCFA,.,
N=65 N=413

Total Cases
N=1314

41



Statistical Analysis

SAS Programming
Univariate
Logistic Regression

RESULTS
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Rate of CDI in HD3, 2010

3067 Incident cases in 2010 in a
population of 3,630,152 for an annual
rate of 84 cases per 100,000.

Cases ranged in age from 1-102 (mean
56, median 63)

Description of Cases, Sept
2009- April 2011

CA
n=837
(38%)
(col %)

CO-HCFA
n=413
(19%)
(col %)

HCFO
n=938
(43%)
(col %)

Total (%)

1-17
18-44

208 (25)
179 (21)

30(7)

65(16)

15 (1.6)
81(8.6)

45-64
65+

237 (28)
214 (26)

103 (25)

215 (52)

231 (25)
611 (65)

Male
Female

315 (38)
523 (62)

172 (42) |

241 (58)

371 (40)
567 (60)

Race/ Ethnicity
White/NH
Black/NH

308 (64)
151 (32)

228 (63) |

114 (32)

516 (59)
344 (39)

[ Hispanic
Other

19 (4)

9

18(5)

6

15(2)
12

| Unknown

351

47|

51

449 (21)
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Description of Cases, Sept
2009- April 2011

Epiclass by Age

Description of Cases, Sept
2009- April 2011

Gender by Epiclass
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Description of Cases, Sept
2009- April 2011

Epiclass by Race/ Ethnicity

CO-HCFA

White/NH
M Black/NH

Hispanic

Univariate Descriptive
Analysis

CA (reference)
n=837

HCFA p-value
n=477

1-17 (reference) '

208 |

18-44
45-64
65+

179
237
213

Male (reference)

Female

314

523

Race/ Ethnicity

White/NH (reference) '

307 |

Black/NH
Hispanic
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Univariate Analysis

Antibiotics

CA
(%)

HCFA
(%)

None 395 (47)

185 (39)

Fluoroquinolones 50 (7)

100 (21)

Cephalosporins 58 (7)

60 (13)

Metronidazole 64 (8)

55 (12)

Vancomycin 18 (2)

52 (11)

Penicillins & Carbopenems 76 (9)

48 (10)

Clindamycin 26 (3)

Macroloids 23 (3)

6 (1)

20 (4)

Univariate Analysis

Underlying CA
Conditions (%)

HCFA
(%)

None 434 (52)

73 (15)

HIV/AIDS 21 (3)
Gastrointestinal 112 (13)
Cardiovascular 38 (5)
Neurological 37 (4)

25 (5)
57 (12)
106 (22)
84 (18)

Tumors o 54 (6)
Other Chronic 118 (14)
Diabetes 81 (10)

47 (10)
211 (44)

<0.0001 \
129 (27) | <0.0001

7 Other Chronic includes: Chronic Pulmonary Disease, Chronic Liver

Disease, & Chronic Renal Insufficiency
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Risk Factor Index

Co-Morbidity Index

Analysis: Logistic

Regression

Risk Factors

CA (reference)

HCFA p-value

Antibiotics
None (reference)

395

185

Fluoroquinolones

27

44

Cephalosporins

23

28

Metronidazole

41

41

Vancomycin
Penicillins & Carbopenems

13
60

32
35

Clindamycin
Macroloids

25
17

5
15
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Analysis: Logistic
Regression

Risk Factors CA (reference)

Underlying Conditions
None (reference) 434

HIV/AIDS 14 0.0448

Gastrointestinal 79 0.0219

Cardiovascular 8 <0.0001

Neurological 22 <0.0001

Tumor 35 <0.0001

Other Chronic 83 <0.0001

Diabetes 81 <0.0001

Analysis: Odds Ratio

Risk Factor Odds Ratio (95% Wald CI)
Age

1-17 (reference) 1

18-44 1.7 (0.959, 2.896)
45-64 1.5 (0.877, 2.587)
65+ 2.4 (1.414, 4.193)

Male (reference) 1
Female 0.9 (0.682, 1.209)

Race Ethnicity
White N/H (reference) 1
Black N/H 1.2 (0.889, 1.763)
Hispanic 2.2 (1.006, 4.996)




Analysis: Odds Ratio

Risk Factor
Antibiotics

None (reference)

Odds Ratio (95% Wald Cl)

1

Vancomycin

3.7 (1.716, 7.838)

Cephalosporin
Metronidazole

2.8 (1.382, 5.576)
2.3(1.347, 4.089)

Fluoroquinolones

1.9 (1.032, 3.497)

Macroloids
Penicillins & Carbopenems

1.9 (0.785, 4.410)
1.6 (0.922, 2.704)

Clindamycin

0.7 (0.246, 2.136)

Analysis: Odds Ratio

Risk Factor

0Odds Ratio (95% Wald Cl)

Underlying Conditions

None (reference)
Cardiovascular

1
10.9 (4.498, 26.805)

Other Chronic

6.2 (4.068, 9.367)

Diabetes
Neurological

5.4 (3.484, 8.251)
3.9 (2.006, 7.556)

Tumors

3.6 (1.978, 6.469)

Gastrointestinal

HIV/AIDS

2.6 (1.022, 6.678)

1.9 (1.095, 3.200)
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DISCUSSION

Discussion

Significant findings
Age
o Known= Age
Antibiotics

o Known= Fluoroquinolones, Clindamycin*,
Cephalosporins, Penicillins

o Unknown= Metronidazole & Vancomycin
Underlying Conditions

o Known = HIV / Gastrointestinal*

o Unknown = everything else
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