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Epidemiology of
C. difficile-associated disease
(CDAD)

C. difficile-associated disease (CDAD)

following antibiotic therapy

numerous substances are
CDAD-associated

mild to severe diarrhea

abdominal pain

pseudomembranous colitis

toxic megacolon

ileus

relapses occur frequently

CDAD in the US (1996 — 2003)

Rates of US short-stay hospital discharges with C. difficile listed as any diagnosis.

Hosted by Paul Webber paul@webbertraining.com
www.webbertraining.com




C.difficile Associated Disease: A Financial Burden Analysis
Dr. Ralf-Peter Vongerg, Hanover Medical School
A Webber Training Teleclass

CDAD in Germany (2000 — 2004)
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Incidence of Clostridium difficile—associated disease
per 100,000 inpatients upon discharge from hospitals in Germany.

A new and hypervirulent CD strain

= toxinotype Il
= North American PFGE type 1 (NAP1)
= PCR-ribotype 027
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Figure 1. Major icit
difficile and Relation to the Genes for Binary Toxin.

A new and hypervirulent CD strain
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An Epidemic, Toxin Gene-Variant Strain of Clostridium difficile

A new and hypervirulent CD strain

A new and hypervirulent CD strain
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Financial burden of CDAD

A) in Hannover Medical School
B) in other health care settings
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Hannover Medical School

Hannover Medical School

= tertiary care university hospital
= 1,419 beds, 75 wards, 18 medical departments
= total # of patients per year
= inpatients: 53,000
= outpatients: 323,300
= total # of transplantations per year
= bone marrow TX: 200
= solid organ TX: 440 (thereof 100 lung TX)

CDAD in Hannover Medical School
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Costs of nosocomial Clostridium
difficile-associated diarrhoea

R.-P. Vonberg **, C. Reichardt?, M. Behnke®, F. Schwab®,
S. Zindler €, P. Gastmeier ®

* Institute for Medical Microbiology and Hospital Epidemiology,

Medical School Hannover, Hannover, Germany

® Institute for Hygiene and Environmental Medicine, Charité — University Medicine Berlin,
Berlin, Germany

< Financial Controlling, Medical School Hannover, Hannover, Germany

Aim of the present study

To determine the excess costs
for patients who acquire
nosocomial CDAD during stay

in Hannover Medical School.

Methods

= matched case-control study (ratio 1:3)

= matching criteria
= severity of underlying disease

= time at risk
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Definition of a CDAD case

- inpatient of Hannover Medical School between
January 1st and December 315t2006
- onset of CDAD symptoms (diarrhea)
>72 hours after admission to the hospital
- detection of CD in stool samples by either
= positive toxin A / toxin B ELISA or
= culturing of a toxin-producing CD strain

Definition of a control patient

- inpatient in our facility in the same year

- diagnosis related group (DRG) must exactly
match the corresponding CDAD case

- length of hospital stay (LOS) 2 CDAD case

- at no time any signs or symptoms of CDAD

- Charlson co-morbidity index + 1

MAH st
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Charlson co-morbidity index

Charlson co-morbidity index

= first published 1980 by Mary E. Charlson as a marker|
for the mortality of breast cancer

= modified and validated for determining the
mortality risk of additional diseases

= takes into account
= underlying diseases (DRGs and ICD-10 codes)
= surgical procedures (OP codes) during stay
= age of the patient

MAH st

Results: Case finding
discharge in 2007 » CDAD cases in 2006 possible controls
13 116 4,702
CDAD onset <72 hours » data on cost available
28 103
no matching controls nosocomial cases
30 75
v v
ing possibl d controls
o g 135

Results: Matching

controls
(n=135) p-value

cases
(n=45)

male gender (%) 24 (53.3%) 85(63.0%) 0,292

age (median; years) 56 57 0,930
days before CDAD onset CDAD (median) 15

length of hospital stay (median; days) 27 20 0,006
length of ICU stay (median; days) 3 1 0,463
Charlson co-morbidity index 4 4 0,902

MAH st
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Results: Overall costs for the hospital Results: cases vs. controls
Falle Kontrollen
180 patients (n=145) (n=135)
cost per patient (€) 53,995 47,138

(45 cases & 135 controls)

7,147 € excess costs* of CDAD cases (*significant difference) !

e
€ 8,793,460 - - ' - 1

CI95: 4.067 - 9.276

MAH st MHH s

Results: cost vs. re-imbursement Riley 1995

Fille Kontrollen
(n=45) (n=135)
cost per patient (€) 53,995 47,138
re-imbursement per patient (€) 47,888 45,734
financial loss per patient (€) 6,107 1,404
financial loss per patient day (€) 165 51

MAH st MHH s

Riley 1995 Wilcox 1996

Journal of Hospital Infction (1996) 34, 23-30

d Ci

= teaching hospital, Perth, Australia ey infocrion

M. H. Wilcox, J. G. Cunniffe, C. Trundle and C. Redpath

= retrospective matched cohort study (1990) Cliical Micrabitogy and Putic Hoalth Labaratory, Leel 6, Addebracke

Hospital, Cambridge CB2 2QW, UK
= n=90 CDAD cases

ted 18 April 1996

= n = ? control patients (n.m.)

= mean LOS (day) cases = 24.5 vs. controls = 6.5

= costs attributable to CDAD: A$ 12,600

Hosted by Paul Webber paul@webbertraining.com
www.webbertraining.com



C.difficile Associated Disease: A Financial Burden Analysis
Dr. Ralf-Peter Vongerg, Hanover Medical School
A Webber Training Teleclass

Wilcox 1996

= university hospital, Cambridge, UK

= matched case-control study (12/94 — 06/95)

= n =50 CDAD cases

= n =92 control patients

= mean LOS (day) cases = 46.5 vs. controls = 25.2

= costs attributable to CDAD: £ 4,107

Kyne 2002

Health Care Costs and Mortality
Associated with Nosocomial Diarrhea
Due to Clostridium difficile

Rajashokhar Polavaram and Ciaran P Kolly”
.

e e st Ml ana

Kyne 2002

= university hospital, Boston, US

= prospective cohort study (01/98 — 05/98)

* n= 40 CDAD cases

= n =224 control patients

= median LOS (day) cases = 12 vs. controls =5

= costs attributable to CDAD: US$ 3,669

O’Brien 2007

The Emerging Infectious Challenge of Clostridium
difficile-Associated Disease in Massachusetts Hospitals:
Clinical and Economic Consequences

Tudith A, O'Bricn, RN; Besy . Lahue, MPH . Jame Caro, MDCM; David M. Davidson, MD.

O’Brien 2007

= 77 acute care hospitals, Massachusetts, US

= retrospective cohort study (2000)

= n= 3,692 CDAD cases

= n ~ 450,000 control patients

= mean LOS (day) cases = 13 vs. controls = n.m.

= costs attributable to CDAD: US$ 12,705

Dubberke 2008

MAJOR ARTICLE

Short- and Long-Term Attributable Costs
of Clostridium difficile-Associated Disease
in Nonsurgical Inpatients
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Dubberke 2008 Financial burden of CDAD

= tertiary care hospital, St. Louis, US excess cost of =US$
CDAD cases (i

= retrospective cohort study (01/03 — 12/03) - (in study year)

Riley 1995 A$ 12,600 9,366

* n= 439 CDAD cases Wilcox 1996 £ 4,107 6,393

= n = 24,252 control patients Kyne 2002 Us$ 3,669 3,669

O’Brien 2007 US$ 12,705 12,705

Dubberke 2008 US$ 9,085 9,085
= costs attributable to CDAD: US$ 9,085 Vonberg 2008 € 7.147 8283

= median LOS (day) cases = 10 vs. controls = 4

MAH st 38] MHH s

Suggested reading

REVIEW ARTICLE

Review of Current Literature on the Economic Burden

of Clostridium difficile Infection |nfecti0n Contr0| fOl' the
prevention of CDAD

Erik R. Dubberke, MD; Albert I. Wertheimer, PhD, MBA

Clostridium difficile is well recognized as the most common infectious cause of healtheare-associated diarrhea. Since 2000, this pathogen
has demonstrated an increased propensity to cause more frequent and virulent illness that is often refactory to treatment. An analysis by
the Centers for Disease Control and Prevention revealed that, in the United States, the number of patients discharged from hospitals who
received the Internarional Classification of Diseases, Ninth Revision discharge d de for C. (CDI) more than doubled
from 2000 to 2003. Unpublished data indicate that this trend has continued and that more than 250,000 US hospitalizations were associated
with CDI in 2005. A previously uncommon hypervirulent strain of C. difficile is thought to contribute, in part, to the dramatic increase
in the incidence and severity of the infection. Although the economic impact of the disease is believed to be profound and is expected to
increase, data on the costs associated with CDI are scarce. To more completely assess its economic burden, we performed a review of
available literature that reported costs associated with the infection.

Infect Control Hosp Epidemiol 2009; 30:57-66

[39] MAH st [40] MHH s

ECDC guidance document ECDC guidance document

Infection control measures to limit the spread of Clostridium difficile
R--P. Vonberg', E. ]. Kuijper?, M. H. Wilcox®, F. Barbuf®, P. Till’, P. Gastmeier', on behalf of the
European C. difficile-Infection Control Group and the European Centre for Disease Prevention and
Control (ECDC), P. J. van den Unnk‘ A. Colvillé, B. Coignard’, T. Daha®, S. Debust®, B. I. Duerden™,
S. van den Hof"', 1 der Kooi'?, H. J. H. Maarleveld, E. Nagy'?, D. W. Notermans'', J. O'Driscoll™®,
B. Patel™, S. Stone'® and C. mun'"

'Institute for Medical Mumb.u]u,,\ and Hospital E pxdmmmlu;,\ Medical ‘nlmn! Hannover, Hannover,
Germany, e, Leiden, The Netherlands, *Dep of

Leeds Tea p ds, UK, *Unité d H\;,ulu etde Lutte contre los

Euro ean Centre for Infections Nosocon France, European Centre for Discase Preven-

p tion and Control (I toc von and Exel I( r Hospital NHS Foundation

- - Trust, Exeter, UK, 7In: m de Veille Sanita aint-Maurice, France, *The Dutch \'\urkn\),v Party

Disease Prevention and Control Infection Control, Leiden, "Meander Medical Centre, Amersfoort, The Netherlands, ®Department of
Health, London, UK, "Centre for Infectious Disease Control Nethel r|\|\d~, National Institute for Public
Health and the Environment (RIVM), lhltl\o\tl\ The Neth
University of Szeged, Sze

ands, “Institute of Clinical Microbiology,
St

Department
ledical School,
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Frédéric Barbut

Contributors [N Atzric Colvile Categories of recommendation
B Bruno Coignard
LA ;ty‘:;?aD;::asl . .
7ZBaN Brian 1. Duerden Strongly recommended for implementation and strongly

supported by well-designed experimental,
epidemiologic studies.

Petra Gastmeier clinical, or
Edward J. Kuijper

Hanny J. Maarleveld
Elisabeth Nagy

Daan W. Notermans

Jean O’Driscoll

Bharat Patel

Sheldon Stone

Peet Tiill

Peterhans J. van den Broek
Susan van den Hof

Tjallie van der Kooi
Ralf-Peter Vonberg

Mark H. Wilcox

Camilla Wiuff

Strongly recommended for implementation and supported by
some experimental, clinical, or epidemiologic studies and a
strong theoretical rationale.

X

1=

Suggested for implementation and supported by suggestive
clinical or epidemiologic studies or a theoretical rationale.

Unresolved issue. Practices for which insufficient evidence or
no consensus regarding efficacy exists.

L. Clifford McDonald
Dale N. Gerding
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screening

Promptly perform tests for CD toxins (t the bacterium) in
stool specimens in each case of nosocomial diarrhea and
for indivi who are i with diarrhea acquired

surveillance

education of staff

outside the hospital. Stop repeated testing of diarrheal
stool samples as soon as CD has been diagnosed. Only
when a recurrence of CDAD is suspected, repeat the CD

®

= | 1-

Ensure routine surveillance of CDAD should be carried out
inely in "

sunveilance

Dy ine the unit-specifi ine inci of CDAD by
reviewing results of fecal toxin tests or CD cultures.

testing and exclude other potential causes of diarrhea.
Perform tests for CD or its toxins only on diarrheal
[{ ) stool il unless ileus is present.
Testing of stool specimens from asymptomatic patients is
not

Do not perform a ‘test of cure’ after treatment.

oo poceaes ) | 2.

3. Define a inci or freq y of CDAD that
would trigger il i of iti control
interventions.
pandhvoene) 4. Ensure appropriate and prompt diagnostic testing of

hand hygiene

patients with an acute diarrheal illness not otherwise
i i with diarrhea associated with

oo comns ) | 3

H

antimicrobial therapy).

5_ Be alert for in the rate,
recurrences) or severity of CDAD that may indicate the
introduction of new strain(s).

environmental cieaning

MAH st 46]

4. Fecal samples from all CDAD cases, and especially patients
(a) with severe CDAD (e.g., leading to admission to
il ive care unit, 'going or fatal cases),
or (b) in an outbreak situation, should be stored so that
typing can be performed, if necessary, retrospectively.

@E ®
)

antimicrobial treatment

nosocomial outbreaks

TR

MHH s

Everyone who enters a patient’'s room / environment,
i i workers and visitors, should be
educated about the clinical features, transmission and
i iology of CDAD.

oo 1.

Contamination of the patient's room

surveillance

education of staff

isolation procedures

o ey H

Prospective evaluation of environmental
contamination by Clostridium difficile in
isolation side rooms

hand hygiene

protective clothing

environmental cieaning
P. Verity. M. H. Wilcox, W. Fawley and P. Parnell

{ Mcrobolgy, Uty of Loods and The Genero Ifeay, Lees, 152 T, UK

It

Figure | Summary of locaton distribugon of G
froquency st whichaach samp

medical devices

antimicrobial treatment

nosocomial outbreaks

g [1A007000E
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1 Patients with CDAD represent a source for pathogen spread
to others and should be isolated in single rooms whenever
possible.

survellance - - -
2. A toilet or d table toilet) for
CDAD patients should be provided.

3. If i ion in single rooms is not possible, isolation ii
(SRR cohorts should be undertaken. If there is a lack of capacity,
hand hygiene

then consideration should be given to using a designated @
ward or unit for cohort isolation.
4. Cohorted patients should be managed by designated staff
to minimize the risk of cr i ion to other patients.
: 5. ion p i may be di i 48 h after
symptomatic CDAD has resolved and bowel movements

have returned to normal.

antimicrobial treatment
nosocomial outbreaks

49] MAH st

Alcohol does not kill bacterial spores

XD HOSPITAL EFIDRAIOLOGY

REDUCTION IN NOSOCOMIAL TRANSMISSION
OF DRUG-RESISTANT BACTERIA AFTER
INTRODUCTION OF AN
ALCOHOL-BASED HANDRUB
=

TABLE 2
CHANGE IN RATES OF NOSOCOMIAL ISOLATES OF DRUG-RESISTANT BACTERIA FOLLOWING IMPLEMENTATION OF THE ALCOHOL-
BASED HANDRUE

Mean 3Year Rate Mean 3Year Rate
por 10,000 Pationt por 10,000 Pationt
2000 caroDays 2001 2002 2003 careDays P
1960 CEC TS
£l B G w W [ |
] P C ) "o |
| Ciesrdiam aicie PR ) ) ) |
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1 Regular environmental disinfection of rooms of CDAD
patients should be done using sporocidal agents, ideally
chlorine-containing agents (at least 1,000 p.p.m. available
sl ancs) chlorine). The choice of cleaning regimen will depend on
local policy.
GG 2. Hospital wards should be cleaned regularly (at least once a
day), concentrating on frequently touched surfaces.
isolation procedures
3. Cleaning staff should be notified immediately when
environmental fecal soiling has occurred. Cleaning needs
to be done as soon as possible.

4. Toilets and items such as commodes and bed pans, which

are likely to be fecally contaminated, are important sources

e of CD spores and must be cleaned .
Cleaned commodes and bed pans should be stored under
dry o

MJ 5. After discharge of a CDAD patient, rooms must be cleaned
and disii thoroughly.

@ @E@E &

antimicrobial treatment
nosocomial outbreaks

MAH st

Besides the use of gloves, meticulous hand washing with
soap and water is recommended for all staff after contact
with body or i any other i
inati of hands when caring for known CDAD
patients. The physical action of rubbing and rinsing is the
‘education of staff only way to remove spores from hands. Washing of hands
using water and soap is also recommended after the
removal of gloves or aprons used during contact with
individual patients.

There is no recommendation for the use of a soap that @

e 1

surveilance.

isolation procedures

and o 2.

protecive clothing

Alcohol-based hand rub should not be the only hand
hygiene measure when caring for suspected or proven CD
environmena cleaning positive patients.

medical devices

antimicrobial treatment

nosocomial outbreaks

J (000000TAE

MHH s

prv— 1. ¢ workers should wear gloves for contact with a
CDAD patient; this includes contact with body substances,
and / or i i i i i

e liace) the immediate vicinity of the patient).

2 Gowns or aprons should always be used for managing
Gl il patients who have diarrhea.

isolation procedures

hand hygiene
protective clothing

ental cleaning

J [Ta00angan

MHH s

Use of different types of thermometers

A RANDOMIZED CROSSOVER STUDY OF DISPOSABLE
HERMOMETERS FOR PREVENTION OF CLOSTRIDIUM

DIFFICILE AND OTHER [ 1]
— [ 1]
(1]
nr

# of nosocomial CDAD cases
per 1,000 patient days
(*p = 0.026)

54] MHH s
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D 1 Medical devices such as blood pressure cuffs should be
i to a single patient.

surveillance

2. Al i should be cleaned and disinfected
using a sporocidal agent immediately after use on a CDAD
education of staff case.

should not be shared and use of electronic @

il

od

solation procedures with di: sheaths should be avoided.

enchyoionel 4. The use of disposable materials should be considered
whenever possible. @
protective cothing

environmental cieaning

medical devices
antimicrobial treatment

nosocomial outbreaks

MAH st

T

1 Stop any (non-CD) antimicrobial treatment in a patient with

soreening CDAD as soon as possible.

surveillance

education of staff

isolation procedures

hand hygiene

protective clothing

environmental cieaning

medical devices

antimicrobial treatment

nosocomial outbreaks

MAH st

6. In order to elucidate the epidemiology of CD, isolates from
infected patients should ideally be compared by molecular
methods.

surveillance

7. interim policies for patient admissions,
and staffing as needed to prevent CD

®&

([ esucation ot sttt
8 For details on i p and i nursing
staff, please refer to the recommendations on isolation

procedures.

handhyglene) 9. When issi i despite the i of
dedicated staff, close the unit or facility to new admissions.

protective clothing
10 When transmission continues despite all of the above
:] (e.g. pened unit), vacate the unit for intensive

i i to imil all i
reservoirs of CD.
medical devices

59] MAH st
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ESCMID CD treatment guideline

European Society for Clinical Microbiology and Infectious Diseases
(ESCMID) Guidance D of Clostridium difficile infection (CDI)
di is and T Guideli

Martijn P. Bauer, Ed J. Kuijper, Jaap T. van Dissel. On behalf of the CDI Guidance
Document Exccutive Committee: Martijn Bauer, Emilio Bouza, Lars Burman, Jaap van
Dissel, Anne Gilleece, Benoit Guery, Michel Delmée, Ed Kuijper, Zoltan Maszérovies,
Andreas Widmer, Mark Wileox

Advisors: Phil Carling, John Coia, Anne Collignon, Jean O’Driscoll, Anne Eastaway,
Dale Gerding, Achyut Guleri, Markus Hell, Josbert Keller, Marie-Laurence Lambert, Els

van Nood, Carl Erik Nord, Maria Orfonidou, Bharat Patel, Peter Speelman, Ralf-Peter
Vonberg, Camilla Wiuff.

Final version (October 2008)

Submitted to Clin.Microbiol.Infect.

MHH s

1 Infection control staff should always be informed when
there is an increased number or severity of CDAD cases.

2 All hygiene measures should be reinforced in case of a
CDAD outbreak.

3. Review the of i ing to ensure
high quality and of inati il
i a i and well ing team
[renamgene ) especially for the rooms of CDAD patients.
4 Perform good ibioti ip.  Anti
prescribing (frequency, duration, and types of agents)

should be revi as soon as i with is on

W avoiding. the use of hig!|-risk ag‘ent.s (e.g.. cepha‘Iosporins,
and ) in at-risk patients. Use

these agents only when medically needed.

5 Fecal samples from all CDAD cases should be stored, so

that they can be cultured, either locally or in a reference
Tl EEAE EoT y, and typing can performed, if necessary,

retrospectively.
nosocomial outbreaks

® CE@®

®

MHH s

Summary: CDAD ...

... is @ common nosocomial complication.
... is a high economic burden for hospitals.

... may be dangerous for affected patients.

... requires appropriate infection control.

60] MHH s
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05 Nov. 09 Viruses and Hand Hygiene
Speaker: Prof. Syed Sattar, University of Ottawa

03 Dec. 09 Infection Control During and After Natural Disasters
Speaker: Pam Falk, UTMB Healthcare

10 Dec. 09 Environmental Cleaning Audits: Do They Help Reduce the Spread of
C. difficile and Antibioti i Of i ink Facilities?

Speaker: Dr. Michelle Alfa, Diagnostic Services Manitoba

Coming December 7 ... .
Teleclass Education 2010
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