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Activity Overview

Thank you for joining us for Clostridium difficile: Tracking a Virulent Pathogen, a continuing
education symposium originally presented during the 36th APIC Annual Conference.

We also thank our esteemed speakers for sharing their time and expertise. Through this activity,
they will review the changing epidemiology of C. difficile, outline advantages and disadvantages of
current diagnostic methods for C. difficile, cite evidence-based strategies for the treatment of

C. difficile infection (CDI), and identify methods for the prevention and control of CDI.

This workbook includes the presenters’ slides to help guide you through the activity.

We hope that you will find this activity rewarding and informative.
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Overview

TARGET AUDIENCE

This activity has been designed to meet the educational needs of physicians, pharmacists, and registered
nurses involved in the care of patients with Clostridium difficile infection.

ACTIVITY PURPOSE

This activity is intended to provide healthcare professionals with clinical information that will contribute to
improving competence in the management of patients with Clostridium difficile infection.

STATEMENT OF NEED

In recent years, the rates and severity of Clostridium difficile infection (CDI) have been increasing.' This trend
may be the result of changes in the epidemiology of C. difficile that may reflect changes in antimicrobial use,
other drug-prescribing practices, or infection control practices.? The increasing rates of CDI may also be the
result of a new strain of C. difficile, one that appears to produce greater quantities of toxins A and B, is more
resistant to fluoroquinolones, and is associated with higher rates of morbidity and mortality.>* Healthcare
professionals should be aware of the changing epidemiology of this increasingly virulent pathogen and apply
evidence-based principles for the prevention, diagnosis, and treatment of CDI.

'"McDonald LC, et al. Emerg Infect Dis. 2006;12:409-415.

2Centers for Disease Control and Prevention. Fact Sheet, July 2005.
*Warny M, et al. Lancet. 2005;366:1079-1084.

*McDonald LC, et al. N Engl | Med. 2005;353:2433-2441.

EDUCATIONAL OBJECTIVES

After completing this activity, the participant should be better able to:

* Review the changing epidemiology of C. difficile
* Outline advantages and disadvantages of current diagnostic methods for C. difficile
* Cite evidence-based strategies for the treatment of C. difficile infection (CDI)

* ldentify methods for the prevention and control of CDI

STATEMENT OF SUPPORT

This activity is jointly sponsored by Robert Michael Educational Institute LLC and Postgraduate Institute
for Medicine, and is supported by an educational grant from ViroPharma Incorporated.

MEDIUM

Internet
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Faculty Biographies

Stuart Johnson, MD, DTM&H
Associate Professor of Medicine

Loyola University Medical Center
Stritch School of Medicine

Maywood, lllinois

Staff Physician
Hines Veterans Affairs Hospital
Hines, lllinois

Stuart Johnson, MD, DTM&H, is associate professor of medicine at Loyola
University Medical Center Stritch School of Medicine in Maywood, lllinois, and

a staff physician at the Hines Veterans Affairs Hospital in Hines, lllinois. He also is
president of the Anaerobe Society of the Americas and past-president of the
Chicago Area Infectious Diseases Society.

Dr. Johnson received a medical degree from the University of Minnesota Medical
School and completed a residency in internal medicine and a fellowship in
infectious diseases at the University of Minnesota Hospital and Minneapolis Veteran
Affairs Medical Center. He also received a diploma in tropical medicine and hygiene
from Mahidol University in Bangkok, Thailand, and a Career Development Award
from the Department of Veterans Affairs.

Dr. Johnson’s main research interests lie in the epidemiology and pathogenesis

of Clostridium difficile infection. He is actively studying variant strains of C. difficile
and the role of the various toxins in the pathogenesis of C. difficile disease. He has
been involved in clinical research of the parasite Angiostrongylus cantonensis, which is
responsible for most cases of eosinophilic meningitis worldwide. Dr. Johnson also is
the author of more than 60 peer-reviewed journal articles, reviews, and book chapters.
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Dale N. Gerding, MD, FACP, FIDSA
Professor of Medicine

Loyola University Chicago

Stritch School of Medicine

Maywood, lllinois

Associate Chief of Staff for Research and Development
Hines Veterans Affairs Hospital
Hines, lllinois

Dale N. Gerding, MD, FACP, FIDSA, is professor of medicine at Loyola
University Chicago Stritch School of Medicine in Maywood, lllinois, and associate
chief of staff for research and development at Hines Veterans Affairs (VA) Hospital
in Hines, lllinois. Prior to his present positions, he was chief of medicine at VA
Chicago Health Care System, Lakeside Division; professor of medicine at
Northwestern University Feinberg School of Medicine in Chicago; chief of infectious
diseases at the Minneapolis VA Medical Center; and professor of medicine at the
University of Minnesota Medical School.

After receiving an undergraduate degree in physics from St. John’s University in
Collegeville, Minnesota, Dr. Gerding attended the University of California, Los Angeles,
on a Hughes Fellowship while working for Hughes Aircraft on the Surveyor lunar
lander. He received a medical degree from the University of Minnesota Medical
School. Dr. Gerding completed an internship at the Peter Bent Brigham Hospital in
Boston and, following 2 years at the National Institutes of Health, completed a medical
residency and infectious diseases fellowship at the University of Minnesota and
Minneapolis VA Medical Center. He is board-certified in internal medicine and
infectious diseases.

Dr. Gerding became a member of the Infectious Diseases Society of America
(IDSA) in 1979, and a Fellow in 1982. He served as Councilor, North Central
Chapter in 1990 and was Secretary from 1991 to 1992. He has served on
numerous IDSA committees and was the IDSA representative to the Centers

for Disease Control and Prevention ABCs Steering Committee, 2000 to 2004.

Dr. Gerding was a writer of the IDSA and The Society for Healthcare Epidemiology
of America (SHEA) joint position paper on antibiotic resistance in hospitals,
1996—1997; drafted the IDSA response to the federal government document on
antibiotic resistance, 2000; and drafted the IDSA public position statement on
strategies to limit the impact of antibiotic resistance, 2001.

Dr. Gerding’s research interests include the epidemiology and prevention of
Clostridium difficile disease, antimicrobial resistance, and antimicrobial distribution
and kinetics. He has been a Merit Review—funded research investigator in the VA
for nearly 30 years and is the author of more than 250 peer-reviewed journal
articles, book chapters, and reviews. He holds patents for the use of nontoxigenic
C. difficile for the prevention and treatment of C. difficile—associated disease.

In addition, Dr. Gerding is a member of the editorial boards of Clinical Infectious
Diseases, Antimicrobial Agents and Chemotherapy, and Infection Control and Hospital
Epidemiology, and is an ad hoc reviewer for numerous other medical journals. He
also is a fellow of the American College of Physicians, a member of the American
Society for Microbiology, past-president of SHEA, and past-chair of the Antibiotic
Resistance Committee of SHEA.
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Ciaran P. Kelly, MD

Associate Professor of Medicine

Harvard Medical School

Director, Gastroenterology Fellowship Training
Beth Israel Deaconess Medical Center

Chief, Herrman L. Blumgart Internal Medicine
Boston, Massachusetts

Ciaran P. Kelly, MD, is associate professor of medicine at Harvard Medical
School, chief of the Herrman L. Blumgart Internal Medicine Firm, Medical
director of the Celiac Center, and director of gastroenterology fellowship
training at Beth Israel Deaconess Medical Center in Boston, Massachusetts.
He has been involved in patient care and research in the area of Clostridium
difficile—associated diseases for 20 years and has a special interest in the
immune response to C. difficile toxins.

Dr. Kelly earned a medical degree from Trinity College in Dublin, Ireland,
where he was a Foundation Scholar and recipient of numerous academic
awards. He has also received postgraduate clinical and research awards
from the Crohn's & Colitis Foundation of America, the American
Gastroenterological Association, and the National Institutes of Health
(NIH). He is a current fellow of the American College of Gastroenterology
and a past-fellow of the Royal College of Physicians of Ireland.

Dr. Kelly has longstanding clinical and research interests in intestinal
infection and inflammation. He has served as a committee member of the
NIH Center for Scientific Review and leads NIH-funded research programs
on C. difficile colitis and inflammatory bowel disease.

Dr. Kelly is the author of numerous clinical and basic research book
chapters, invited reviews, and more than 70 peer-reviewed publications
appearing in such journals as Infection and Immunity, American Journal of
Physiology, Gastroenterology, Journal of Biological Chemistry, The Journal of
Clinical Investigation, The New England Journal of Medicine, and The Lancet.
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Keith S. Kaye, MD, MPH
Professor of Medicine

Wayne State University
Corporate Director

Infection Prevention, Epidemiology, and Antimicrobial Stewardship

Detroit Medical Center
Detroit, Michigan

Keith S. Kaye, MD, MPH, is professor of medicine at Wayne State
University and corporate director of infection prevention, epidemiology, and
antimicrobial stewardship for Detroit Medical Center in Detroit, Michigan.
Dr. Kaye is board-certified in internal medicine and infectious diseases.

After receiving a medical degree in 1994 from the University of Pennsylvania
School of Medicine, Philadelphia, Dr. Kaye completed a master’s degree
program in 2000 at the Harvard School of Public Health in Boston,
Massachusetts. He also completed a residency in internal medicine at Beth
Israel Hospital in Boston.

Dr. Kaye is involved in many mentorship and preceptorship programs, including
a mentorship program in clinical infectious diseases. He is a fellow of the
Infectious Diseases Society of America, a founding member of the Infectious
Diseases and Aging Special Interest Group of that society, and a member of
the American Society for Microbiology and Society of Healthcare
Epidemiology of America.

Dr. Kaye has reported his work in numerous national presentations, peer-
reviewed articles, abstracts, and books.
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Accreditation & Credit

METHOD OF PARTICIPATION

There are no fees for participating and receiving continuing education (CE) credit for this activity. During the period of
August 11,2009, through August | I, 2010, participants must |) read the learning objectives and faculty disclosures; 2) study
the educational activity; 3) complete the Learning Assessment by recording the best answer to each question in the
“Learning Assessment Answers” box on the Evaluation form; 4) complete the Evaluation form;and 5) mail or fax the
Evaluation form with the Learning Assessment answers to Postgraduate Institute for Medicine.You may also complete the
Learning Assessment online at www.cmeuniversity.com.

Click on “Find Post-Test/Evaluation by Course” on the navigation menu, and search by project ID 6528. Upon successfully
completing the Learning Assessment and Evaluation form, your certificate will be made available immediately.

Participants must receive a score of at least 70% on the Learning Assessment and must complete and submit the
Evaluation form to successfully complete this activity. Participants who successfully complete this activity will be issued a
statement of credit via US mail in 4 to 6 weeks.

Additional educational activities offered by Robert Michael Educational Institute LLC can be found at www.RMEl.com or by
calling toll-free to 866-770-RMEI.

PHYSICIAN CONTINUING EDUCATION

Accreditation Statement

This activity has been planned and implemented in accordance with the Essential Areas and policies of the Accreditation
Council for Continuing Medical Education (ACCME) through the joint sponsorship of Postgraduate Institute for Medicine
(PIM) and Robert Michael Educational Institute (RMEI). PIM is accredited by the ACCME to provide continuing medical
education for physicians.

Credit Designation
PIM designates this educational activity for a maximum of 2.0 AMA PRA Category | Credits™. Physicians should only claim
credit commensurate with the extent of their participation in the activity.

PHARMACIST CONTINUING EDUCATION
Accreditation Statement

Postgraduate Institute for Medicine (PIM) is accredited by the Accreditation Council for Pharmacy Education as a
% provider of continuing pharmacy education.

Credit Designation
PIM designates this continuing education activity for 2.0 contact hours (0.2 CEUs) of the Accreditation Council for
Pharmacy Education. (Universal Activity Number — 809-999-09-098-H01-P)

A statement of credit will be issued only upon receipt of a completed activity Evaluation form and will be mailed to you
within 3 weeks.

If you have received credit for UAN 809-999-09-072-L01-P, you are not eligible for this activity.
NURSING CONTINUING EDUCATION

Credit Designation
This educational activity for 2.0 contact hours is provided by Postgraduate Institute for Medicine (PIM).

Accreditation Statement
PIM is accredited as a provider of continuing nursing education by the American Nurses Credentialing Center’s
Commission on Accreditation.

California Board of Registered Nursing
PIM is approved by the California Board of Registered Nursing, Provider Number 13485 for 2.4 contact hours.

FEE INFORMATION

There is no fee for this educational activity.
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Disclosures & Disclaimer

DISCLOSURE OF CONFLICTS OF INTEREST

Postgraduate Institute for Medicine (PIM) assesses conflict of interest with its instructors, planners, managers, and other
individuals who are in a position to control the content of continuing education (CE) activities. All relevant conflicts of
interest that are identified are thoroughly vetted by PIM for fair balance, scientific objectivity of studies utilized in this
activity, and patient care recommendations. PIM is committed to providing its learners with high-quality CE activities and
related materials that promote improvements or quality in healthcare and not a specific proprietary business interest of
a commercial interest.

The faculty reported the following financial relationships or relationships to products or devices they or their spouse/life

partner have with commercial interests related to the content of this CE activity:

* Dr. Stuart Johnson has affiliations with Genzyme Corporation; ViroPharma Incorporated; Salix Pharmaceuticals, Inc.;
Acambis; Replidyne, Inc.; Optimer Pharmaceuticals, Inc.; and BD Diagnostics GeneOhm (Consultant).

* Dr. Dale N. Gerding has affiliations with ViroPharma Incorporated (Patents); Cepheid; BD Diagnostics GeneOhm;
Massachusetts Biologics Laboratories; Merck & Co., Inc.; GOJO Industries, Inc.; Optimer Pharmaceuticals, Inc.; Salix
Pharmaceuticals, Inc.; Schering-Plough; and ViroPharma Incorporated (Research Grants and Consultant).

* Dr. Ciaran P. Kelly has affiliations with Actelion Pharmaceuticals (Consultant and Research Grants); Salix
Pharmaceuticals, Inc.; Cubist Pharmaceuticals, Inc.; and ViroPharma Incorporated (Consultant).

* Dr. Keith S. Kaye has affiliations with Cubist; Merck & Co., Inc.; Pfizer Inc.; Schering-Plough (Speakers’ Bureau);
Forest Laboratories, Inc.; Ortho-McNeil Pharmaceutical, Inc.; Schering-Plough; TheraDoc Inc.;Wyeth Pharmaceuticals
(Consultant); Merck & Co., Inc. and Pfizer Inc. (Research).

The following planners and managers have the following to disclose:

Robert Michael Educational Institute LLC

¢ Sherri Kramer, MD, has no affiliations with commercial interests to disclose.

* Elise Paxson has no affiliations with commercial interests to disclose.

¢ Laura Altobelli, MS, has no affiliations with commercial interests to disclose.
Postgraduate Institute for Medicine

* Jan Hixon, RN, BSN, MA, has no affiliations with commercial interests to disclose.

¢ Linda Graham, RN, BSN, has no affiliations with commercial interests to disclose.

¢ Trace Hutchison, PharmD, has no affiliations with commercial interests to disclose.
e Julia Kirkwood, RN, BSN, has no affiliations with commercial interests to disclose.
* Jan Schultz, RN, MSN, CCMEP, has no affiliations with commercial interests to disclose.

DISCLOSURE OF UNLABELED USE

This educational activity may contain discussion of published and/or investigational uses of agents that are not indicated
by the FDA. PIM, Robert Michael Educational Institute LLC (RMEI) and ViroPharma Incorporated do not recommend the
use of any agent outside of the labeled indications.

The opinions expressed in the educational activity are those of the faculty and do not necessarily represent the views
of PIM, RMEI, or ViroPharma Incorporated. Please refer to the official prescribing information for each product for
discussion of approved indications, contraindications and warnings.

DISCLAIMER

Participants have an implied responsibility to use the newly acquired information to enhance patient outcomes and their
own professional development. The information presented in this activity is not meant to serve as a guideline for patient
management. Any procedures, medications or other courses of diagnosis or treatment discussed or suggested in this
activity should not be used by clinicians without evaluation of their patient’s conditions and possible contraindications on
dangers in use, review of any applicable manufacturer’s product information and comparison with recommendations of
other authorities.

“ Clostridium difficile: Tracking a Virulent Pathogen



Presentations

Clostridium difficile:Tracking a Virulent Pathogen “



Presentations

)
-

Clostridium difficile:Tracking a Virulent Pathogen



Presentations

Clostridium difficile: Tracking a Virulent Pathogen



Presentations

Clostridium difficile:Tracking a Virulent Pathogen




Presentations

Clostridium difficile: Tracking a Virulent Pathogen



Presentations

“ Clostridium difficile:Tracking a Virulent Pathogen




Presentations

Clostridium difficile: Tracking a Virulent Pathogen



Presentations

“ Clostridium difficile:Tracking a Virulent Pathogen




Presentations

Clostridium difficile:Tracking a Virulent Pathogen “



Presentations

Clostridium difficile:Tracking a Virulent Pathogen




Presentations

Clostridium difficile: Tracking a Virulent Pathogen



Presentations

Clostridium difficile:Tracking a Virulent Pathogen




Presentations

Clostridium difficile: Tracking a Virulent Pathogen



Presentations

Clostridium difficile:Tracking a Virulent Pathogen




Presentations

Clostridium difficile: Tracking a Virulent Pathogen



Presentations

Clostridium difficile:Tracking a Virulent Pathogen




Presentations

Clostridium difficile: Tracking a Virulent Pathogen



Presentations

Clostridium difficile:Tracking a Virulent Pathogen




Presentations

Clostridium difficile: Tracking a Virulent Pathogen



Presentations

Clostridium difficile:Tracking a Virulent Pathogen




Presentations

Clostridium difficile: Tracking a Virulent Pathogen



Presentations

Clostridium difficile:Tracking a Virulent Pathogen




Presentations

Clostridium difficile: Tracking a Virulent Pathogen



Presentations

Clostridium difficile:Tracking a Virulent Pathogen




Presentations

Clostridium difficile: Tracking a Virulent Pathogen



Presentations

Clostridium difficile:Tracking a Virulent Pathogen




Presentations

]

Clostridium difficile: Tracking a Virulent Pathogen



Presentations

Clostridium difficile:Tracking a Virulent Pathogen




Presentations

Clostridium difficile: Tracking a Virulent Pathogen



Presentations

Clostridium difficile:Tracking a Virulent Pathogen




Presentations

Clostridium difficile: Tracking a Virulent Pathogen



Presentations

Clostridium difficile:Tracking a Virulent Pathogen




Presentations

Clostridium difficile: Tracking a Virulent Pathogen



Presentations

Clostridium difficile:Tracking a Virulent Pathogen




Presentations

Clostridium difficile: Tracking a Virulent Pathogen



Presentations

Clostridium difficile:Tracking a Virulent Pathogen




Presentations

Clostridium difficile: Tracking a Virulent Pathogen



Presentations

Clostridium difficile:Tracking a Virulent Pathogen




Presentations

Clostridium difficile: Tracking a Virulent Pathogen



Presentations

Clostridium difficile:Tracking a Virulent Pathogen




Presentations

Clostridium difficile: Tracking a Virulent Pathogen



Presentations

Clostridium difficile:Tracking a Virulent Pathogen




Presentations

Clostridium difficile: Tracking a Virulent Pathogen



Presentations

Clostridium difficile:Tracking a Virulent Pathogen




Presentations

Clostridium difficile: Tracking a Virulent Pathogen



Presentations

Clostridium difficile:Tracking a Virulent Pathogen




Presentations

Clostridium difficile: Tracking a Virulent Pathogen



Presentations

Clostridium difficile:Tracking a Virulent Pathogen




Presentations

Clostridium difficile: Tracking a Virulent Pathogen



Presentations

n Clostridium difficile:Tracking a Virulent Pathogen




Presentations

Clostridium difficile: Tracking a Virulent Pathogen n



References

Stuart Johnson, MD, DTM&H

Al Saif N, Brazier ]S.The distribution of C. difficile in the environment of
South Wales. | Med Microbiol. 1996;45:133-137.

Chang HT, Krezolek D, Johnson S, Parada JP, Evans CT, Gerding DN.
Onset of symptoms and time to diagnosis of Clostridium difficile-associated
disease following discharge from an acute care hospital. Infect Control Hosp
Epidemiol. 2007;28:926-93 1.

Cheknis A, Citron DM, Nagaro K], Sambol SP, Johnson S, Gerding DN.
Epidemic BI/NAPI is the dominant strain of Clostridium difficile found in
patients in the OPT-80 vs. vancomycin clinical trial in North America and the
European Union. Presented at the 48th Annual Interscience Conference
of Antimicrobial Agents and Chemotherapy (ICAAC)/Infectious Diseases
Society of America (IDSA) 46th Annual Meeting. October 25-28, 2008;
Washington, DC.

Cheknis AK, Davidson D, Nagaro K], Sambol SP, Johnson S, Gerding DN.
Prevalence of epidemic REA types of Clostridium difficile from a recent
European clinical treatment trial. Presented at the 9th Biennial Congress
of the Anaerobe Society of the Americas. June 24-27, 2008; Long Beach, CA.

Eggertson L, Sibbald B. Can Med Assoc J. 2004;171:19-21.

Elixhauser A, Jhung MA. Healthcare Cost and Utilization Project statistical
brief #50: Clostridium difficile-associated disease in U.S. hospitals, 1993-
2005. Rockville, MD: Agency for Healthcare Research and Quality; April
2008. Available at: www.hcup-us.ahrq.gov/reports/statbriefs/sb50.jsp.
Accessed May 4, 2009.

Garey KW, Jiang ZD, Yadov Y, Mullins B, Wong K, Dupont HL. Peripartum
Clostridium difficile infection: case series and review of the literature. Am J
Obstet Gynecol. 2008;199:332-337.

Goorhuis A, Bakker D, Corver |, Debast SB, Harmanus C, Notermans
DWY, et al. Emergence of Clostridium difficile infection due to a new
hypervirulent strain, polymerase chain reaction ribotype 078. Clin Infect
Dis. 2008;47:1162-1170.

Jhung MA, Thompson AD, Killgore GE, Zukowski WE, Songer G,Warny M,
et al. Toxinotype V Clostridium difficile in humans and food animals. Emerg
Infect Dis. 2008;14:1039-1045.

Kuijper EJ, Barbut F, Brazier S, Kleinkauf N, Eckmanns T, Lambert ML, et
al. Update of Clostridium difficile infection due to PCR ribotype 027 in
Europe, 2008. Eurosurveillance. 2008;13:1-7.

Kutty PK, Benoit S,Woods C, Sena A, Naggie S, Frederick |, et al. Emerging
Clostridium difficile—associated disease in the community and the role of
non-antimicrobial risk factors. In: Program and abstracts of the 44th
Annual Meeting of Infectious Disease Society of America; October 12-15,
2006; Toronto, Ontario [Abstract LB-28].

Kutty PK, Benoit SR,Woods CVYV, Sena AC, Naggie S, Frederick , et al.
Assessment of Clostridium difficile-associated disease surveillance
definitions, North Carolina, 2005. Infect Control Hosp Epidemiol.
2008;29:197-202.

Loo VG, Poirier L, Miller MA, Oughton M, Libman MD, Michaud S, et al. A
predominantly clonal multi-institutional outbreak of Clostridium difficile-

associated diarrhea with high morbidity and mortality. N Engl | Med.
2005;353:2442-2449.

McDonald LC, Coignard B, Dubberke E, Song X, Horan T, Kutty PK;
and the Ad Hoc Clostridium difficile Surveillance Working Group.
Recommendations for surveillance of Clostridium difficile-associated
disease. Infect Control Hosp Epidemiol. 2007:28:140-145.

McDonald LC, Killgore GE, Thompson A, Owens RC Jr, Kazakova SV,
Sambol SP, et al. An epidemic, toxin gene-variant strain of Clostridium
difficile. N Engl | Med. 2005;353:2433-2441.

Miller M, Gravel D, Mulvey M, Gardam M, McGeer A, Hutchinson J, et al.
Clostridium difficile strain type and patient age are highly predictive of
severe outcomes due to C. difficile infection. Presented at the 48th Annual
Interscience Conference of Antimicrobial Agents and Chemotherapy
(ICAAC)/Infectious Diseases Society of America (IDSA) 46th Annual
Meeting. October 25-28, 2008; Washington DC.

Redelings MD, Sorvillo F, Mascola L. Increase in Clostridium difficile-related
mortality rates, United States, 1999-2004. Emerg Infect Dis. 2007;13:1417-1419.

Rodriguez-Palacios A, Stampfli HR, Duffield T, Peregrine AS, Trotz-Williams
LA, Arroyo LG, Brazier JS,Weese |S. Clostridium difficile PCR ribotypes in
calves, Canada. Emerg Infect Dis. 2006;12:1730-1736.

Rodriguez-Palacios A, Stampfli HR, Duffield T, Weese |S. Clostridium difficile
in retail ground meat, Canada. Emerg Infect Dis. 2007;13:485-487.

Rouphael NG, O’Donnell JA, Bhatnagar ), Lewis F, Polgreen PM, Beekmann S,
et al. Clostridium difficile-associated diarrhea: an emerging threat to pregnant
women. Am | Obstet Gynecol. 2008;198:635.e1-e6.

Songer JG.The emergence of Clostridium difficile as a pathogen of food
animals. Anim Health Res Rev. 2004;5:321-326.

Songer ]G, Anderson MA. Clostridium difficile: an important pathogen of
food animals. Anaerobe. 2006;12:1-4.

Suetens C. Clostridium difficile: summary of actions in the European union.
Euro Surveill. 2008;13:18944.

Valiquette L, Low DE, Pépin |, McGeer A. Clostridium difficile infection in
hospitals: a brewing storm. Can Med Assoc J. 2004;171:27-29.

Dale N. Gerding, MD, FACP, FIDSA

Alfa M), Kabani A, Lyerly D, Moncrief S, Neville LM, Al-Barrak A, et al.
Characterization of a toxin A-negative, toxin B-positive strain of
Clostridium difficile responsible for a nosocomial outbreak of Clostridium
difficile-associated diarrhea. | Clin Microbiol. 2000;38:2706-27 4.

Barbut F, Braun M, Burghoffer B, Petit J. Rapid diagnosis of toxigenic
strains of Clostridium difficile in diarrheal stools by real-time PCR [Abstract
D-2279]. Presentation at the 48th Annual Interscience Conference on
Antimicrobial Agents and Chemotherapy (ICAAC) and the Infectious
Diseases Society of America (IDSA) 46th Annual Meeting, October 25-28,
2008; Washington, DC.

Chang T-W, Bartlett |G, Gorbach SL, Onderdonk AB. Clindamycin-induced

enterocolitis in hamsters as a model of pseudomembranous colitis in
patients. Infect Immun. 1978;20:526-529.

Delmée M,Van Broeck J, Simon A, Janssens M, Avesani V. Laboratory
diagnosis of Clostridium difficile-associated diarrhoea: a plea for culture.
J Med Microbiol. 2005;54:187-191.

Clostridium difficile:Tracking a Virulent Pathogen



References

Gelone S. Clostridium difficile-associated disease: results of an international
web-based surveillance project. Late breaking abstract. |6th Annual
Meeting of the Society for Healthcare Epidemiology of America (SHEA).
March 18-21,2006; Chicago, IL.

George WL, Sutter VL, Citron D, Finegold SM. Selective and differential
medium for isolation of Clostridium difficile. | Clin Microbiol. 1979;9:214-219.

Kato N, Ou CY, Kato H, Bartley SL, Luo CC, Killgore GE, et al. Detection
of toxigenic Clostridium difficile in stool specimens by the polymerase chain
reaction. | Infect Dis. 1993;167:455-458.

Loo VG, Fenn S, Rowsome F. Rapid detection of Clostridium difficile toxin B
gene in fecal specimens by BD GeneOhm Cdiff assay. Presentation at the
48th Annual Interscience Conference on Antimicrobial Agents and
Chemotherapy (ICAAC) and the Infectious Diseases Society of America
(IDSA) 46th Annual Meeting, October 25-28, 2008; Washington, DC.

Lyerly DM, Barroso LA, Wilkins TD. Identification of the latex test-reactive
protein of Clostridium difficile as glutamate dehydrogenase. | Clin Microbiol.
1991;29:2639-2642.

Lyerly DM, Sullivan NM, Wilkins TD. Enzyme-linked immunosorbent assay
for Clostridium difficile toxin A.J Clin Microbiol. 1983;17:72-78.

O’Connor D, Hynes P, Cormican M, Collins E, Corbett-Feeney G, Cassidy M.
Evaluation of methods for detection of toxins in specimens of feces
submitted for diagnosis of Clostridium difficile-associated diarrhea. | Clin
Microbiol. 2001;39:2846-2849.

Peterson LR, Manson RU, Paule SM, Hacek DM, Robicsek A, Thomson RB
Jr., et al. Detection of toxigenic Clostridium difficile in stool samples by
real-time polymerase chain reaction for the diagnosis of Clostridium
difficile—associated diarrhea. Clin Infect Dis. 2007;45:1152-1160.

Reller ME, Lema CA, Perl TM, Cai M, Ross TL, Speck KA, et al.Yield of
stool culture with isolate toxin testing versus a two-step algorithm
including stool toxin testing for the detection of toxigenic Clostridium
difficile. | Clin Microbiol. 2007;45:3601-3605.

Ribes J, Overman S, Kenley M, Morgan L, Jacobs B. Comparison of 3
Clostridium difficile common antigen ElAs with cytotoxin assay and
bacterial culture [Abstract D-2277]. Presentation at the 48th Annual
Interscience Conference on Antimicrobial Agents and Chemotherapy
(ICAAC) and the Infectious Diseases Society of America (IDSA) 46th
Annual Meeting, October 25-28, 2008; Washington, DC.

Sloan LM, Duresko BJ, Gustafson DR, Rosenblatt JE. Comparison of real-
time PCR for detection of the tcdC gene with four toxin immunoassays
and culture in diagnosis of Clostridium difficile infection. | Clin Microbiol.
2008;46:1996-2001.

Snell H, Ramos M, Longo S, John M, Hussain Z. Performance of the
TechLab C. DIFF CHEK-60 enzyme immunoassay (EIA) in combination
with the C. difficile Tox A/B 1l EIA kit, the Triage C. difficile panel
immunoassay, and a cytotoxin assay for diagnosis of Clostridium difficile-
associated diarrhea. | Clin Microbiol. 2004;42:4863-4865.

Ticehurst JR,Aird DZ, Dam LM, Borek AP, Hargrove T, Carroll KC.
Effective detection of toxigenic Clostridium difficile by a two-step algorithm
including tests for antigen and cytotoxin. | Clin Microbiol. 2006;44:1145-1149.

Ciaran P. Kelly, MD

Aboudola §, Kotloff KL, Kyne L,Warny M, Kelly EC, Sougioultzis S, et al.
Clostridium difficile vaccine and serum immunoglobulin G antibody
response to toxin A. Infect Immun. 2003;71:1608-1610.

Aslam S, Hamill R], Musher DM. Treatment of Clostridium difficile-associated
disease: old therapies and new strategies. Lancet Infect Dis. 2005;5:549-557.

Gerding DN, Johnson S, Peterson LR, Mulligan ME, Silva | Jr. Clostridium
difficile-associated diarrhea and colitis. SHEA position paper. Infect Control
Hosp Epidemiol. 1995;16:459-477.

Kelly CP, LaMont JT. Clostridium difficile—more difficult than ever. N Engl |
Med. 2008;359:1932-1940.

Kelly CP, LaMont JT. Pseudomembranous colitis and antibiotic-associated
diarrhea. In: Feldman M, Friedman LS, Brandt L}, eds. Sleisenger and
Fordtran’s Gastrointestinal and Liver Disease, 8th ed. Philadelphia:WB
Saunders, 2006;2393-2412.

Kelly CP, LaMont JT, Treatment of Clostridium difficile diarrhea and colitis.
In:Wolfe MM, ed. Gastrointestinal Pharmacotherapy. Philadelphia:WWB
Saunders, 1993;199-212.

Kyne L, Kelly CP. Recurrent Clostridium difficile diarrhoea. Gut. 2001;49:
152-153

Kyne L,Warny M, Qamar A, Kelly CP.Association between antibody
response to toxin A and protection against recurrent Clostridium difficile
diarrhoea. Lancet. 2001;357:189-193.

Leung DY, Kelly CP, Boguniewicz M, Pothoulakis C, LaMont |T, Flores A.
Treatment with intravenously administered gamma globulin of chronic
relapsing colitis induced by Clostridium difficile toxin. 1991;118:633-637.

Louie T. Results of a phase lll trial comparing tolevamer, vancomycin and
metronidazole in Clostridium difficile—associated diarrhea (CDAD)[abstract
K-425-a]. Presentation at the 47th Annual Interscience Conference on
Antimicrobial Agents and Chemotherapy, September 17-20, 2007;
Chicago, IL.

McFarland LV, EiImer GV, Surawicz CM. Breaking the cycle: treatment
strategies for 163 cases of recurrent Clostridium difficile disease. Am |
Gastroenterol. 2002:97:1769-1775.

McFarland LV, Surawicz CM, Greenberg RN, Fekety R, Elmer GW, Moyer
KA, et al. A randomized placebo-controlled trial of Saccharomyces
boulardii in combination with standard antibiotics for Clostridium difficile
disease. | Am Med Assoc. 1994;271:1913-1918.

Medarex, Inc. Medarex and Massachusetts Biologic Laboratories
Announce Primary Objective Achieved in Phase 2 Trial of Monoclonal
Antibody Combination for the Treatment of Clostridium difficile Associated
Diarrhea (CDAD) [November 3, 2008 press release]. Available at
www.medarex.com/cgi-local/item.pl/20081103-1220865. Accessed

May 18, 2009.

Optimer Pharmaceuticals, Inc. OPT-80 Achieves its Primary Endpoint of
Clinical Cure with a Lower Recurrence Rate vs.Vancocin® [November 10,
2008 press release]. Available at: www.optimerpharma.com/news.
asp’news_story=698-page_num=4. Accessed May 18,2009.

Clostridium difficile: Tracking a Virulent Pathogen



References

Poutanen SM, Simor AE. Clostridium difficile-associated diarrhea in adults.
Can Med Assoc J. 2004;171:51-58.

Surawicz CM, McFarland LV, Greenberg RN, Rubin M, Fekety R, Mulligan
ME, et al. The search for a better treatment for recurrent Clostridium
difficile disease: use of high-dose vancomycin combined with
Saccharomyces boulardii. Clin Infect Dis. 2000;31:1012-1017.

Taylor CP, Tummala S, Molrine D, Davidson L, Farrell RJ, Lembo A, et al.
Open-label, dose escalation phase | study in healthy volunteers to
evaluate the safety and pharmacokinetics of a human monoclonal
antibody to Clostridium difficile toxin A. Vaccine. 2008;26:3404-3409.

Tedesco FJ, Gordon D, Fortson WC. Approach to patients with
multiple relapses of antibiotic-associated pseudomembranous colitis.
Am | Gastroenterol. 1985;80:867-8680.

Wilcox MH. Descriptive study of intravenous immunoglobulin for the
treatment of recurrent Clostridium difficile diarrhea. | Antimicrob Chemother.
2004;53:882-884.

Zar FA, Bakkanagari SR, Moorthi K, Davis MB. A comparison of
vancomycin and metronidazole for the treatment of Clostridium difficile-
associated diarrhea, stratified by disease severity. Clin Infect Dis.
2007;45:302-307.

Keith S. Kaye, MD, MPH

Aslam S, Hamill R}, Musher DM. Treatment of Clostridium difficile-associated
disease: old therapies and new strategies. Lancet Infect Dis. 2005;5:549-557.

Biller P, Shank B, Lind L, Brennan M, Tkatch L, Killgore G, et al.
Moxifloxacin therapy as a risk factor for Clostridium difficile-associated
disease during an outbreak: attempts to control a new epidemic strain.
Infect Control Hosp Epidemiol. 2007;28:198-201.

Bobulsky GS, Al-Nassir WN, Riggs MM, Sethi AK, Donskey CJ. Clostridium
difficile skin contamination in patients with C. difficile-associated disease.
Clin Infect Dis. 2008;46:447-450.

Boyce JM, Ligi C, Kohan C, Dumigan D, Havill NL. Lack of association
between the increased incidence of Clostridium difficile-associated disease
and the increasing use of alcohol-based hand rubs. Infect Control Hosp
Epidemiol. 2006;27:479-483.

Dubberke ER, Gerding DN, Classen D, Arias KM, Podgorny K, Anderson
DJ, et al. SHEA/IDSA practice recommendation: strategies to prevent
Clostridium difficile infections in acute care hospitals. Infect Control Hosp
Epidemiol. 2008;29(Suppl 1):S81-S92.

Dubberke ER, Reske KA, Olsen MA, McDonald LC, Fraser V. Short- and
long-term attributable costs of Clostridium difficile—associated disease in
nonsurgical inpatients. Clin Infect Dis. 2008;46:497-504.

Elixhauser A, Jhung MA. Clostridium difficile-Associated Disease in U.S.
Hospitals, 1993—-2005. HCUP Statistical Brief #50. Available at:
www.hcup-us.ahrqg.gov/reports/statbriefs/sb50.pdf. Accessed May 21, 2009.

Gerding DN, Muto CA, Owens RC Jr. Measures to control and prevent
Clostridium difficile infection. Clin Infect Dis. 2008;46(Suppl 1):543-S9.

Johnson S, Gerding DN. Clostridium difficile-associated diarrhea. Clin Infect
Dis. 1998;26:1027-1036.

Loo VG, Libman MD, Miller MA, Bourgault AM, Frenette CH, Kelly M, et al.
Clostridium difficile: a formidable foe. Can Med Assoc J. 2004;171:47-48.

Loo VG, Poirier L, Miller MA, Oughton M, Libman MD, Michaud S, et al. A
predominantly clonal multi-institutional outbreak of Clostridium difficile-
associated diarrhea with high morbidity and mortality. N Engl | Med.
2005;353:2442-2449.

Mayfield JL, Leet T, Miller J, Mundy LM. Environmental control to reduce
transmission of Clostridium difficile. Clin Infect Dis. 2000;31:995-1000.

Muto CA, Blank MK, Marsh JW,Vergis EN, O'Leary MM, Shutt KA, et al.
Control of an outbreak of infection with the hypervirulent Clostridium
difficile Bl strain in a university hospital using a comprehensive “bundle”
approach. Clin Infect Dis. 2007;45:1266-1273.

Muto CA, Pokrywka M, Shutt K, Mendelsohn AB, Nouri K, Posey K, et al.
A large outbreak of Clostridium difficile-associated disease with an
unexpected proportion of deaths and colectomies at a teaching hospital
following increased fluoroquinolone use. Infect Control Hosp Epidemiol.
2005;26:273-280.

Oughton M, Loo V, Fenn S, Lynch A, Libman M. Alcohol rub and antiseptic
hand wipes are inferior to soap and water for removal of C. difficile by
handwashing [late-breaking abstract K-1376a]. Presentation at the 47th
Annual Interscience Conference on Antimicrobial Agents and
Chemotherapy, September 17-20, 2007; Chicago, IL.

Pear SM,Williamson TH, Bettin KM, Gerding DN, Galgiani JN. Decrease in
nosocomial Clostridium difficile-associated diarrhea by restricting
clindamycin use.Ann Intern Med. 1994;120:272-277

Riggs MM, Sethi AK, Zabarsky TF, Eckstein EC, Jump RL, Donskey CJ.
Asymptomatic carriers are a potential source for transmission of
epidemic and nonepidemic Clostridium difficile strains among long-term
care facility residents. Clin Infect Dis. 2007;45:992-998.

Shapey S, Machin K, Levi K, Boswell TC. Activity of a dry mist hydrogen
peroxide system against environmental Clostridium difficile contamination
in elderly care wards. ] Hosp Infect. 2008;70:136-141.

Valiquette L, Cossette B, Garant MP, Diab H, Pépin |. Impact of a
reduction in the use of high-risk antibiotics on the course of an epidemic
of Clostridium difficile-associated disease caused by the hypervirulent
NAP1/027 strain. Clin Infect Dis. 2007;45:S112-S121.

Clostridium difficile: Tracking a Virulent Pathogen



ROBERT MICHAEL
EDUCATIONAL INSTITUTE LLC

101 LAUREL RoAD ¢ VooRrHEES, NEw JErsey 08043

Additional educational activities offered by
Robert Michael Educational Institute LLC can be found at
WWW.RMEI.com or by calling toll-free to 866-770-RMEI.




	03-09-079-VL WB Cover
	03-09-079-VL WB Inside2

