INFECTION CONTROL &

HOSPITALEPIDEMIOLOGY

VOLUME 33, NUMBER 11 NOVEMBER 2012

1069

1077

1081

1086

1094

1101

1107

1113

1118

1126

1132

ORIGINAL ARTICLES

Contribution of a Winged Phlebotomy Device Design to Blood Splatter -
Donna ]. Haiduven, BSN, MSN, PhD, CIC; Christine McGuire-Wolfe, MPH, CPH, EMT-P;
Shawn P. Applegarth, BSME, MSME

Equal Efficacy of Glucoprotamin and an Aldehyde Product for Environmental Disinfection in a
Hematologic Transplant Unit: A Prospective Crossover Trial + Ruth Meinke, MSc; Bernhard Meyer, PhD;
Reno Frei, MD; Jakob Passweg, MD; Andreas F. Widmer, MD, MS

Novel Hospital Curtains with Antimicrobial Properties: A Randomized, Controlled Trial -
Marin Schweizer, PhD; Maggie Graham, MS; Michael Ohl, MD, MSPH; Kris Heilmann, BS; Linda Boyken, BS;
Daniel Diekema, MD

Differences in the Risk Factors for Surgical Site Infection between Total Hip Arthroplasty and Total Knee
Arthroplasty in the Korean Nosocomial Infections Surveillance System (KONIS) - Kyoung-Ho Song, MD;
Eu Suk Kim, MD; Young Keun Kim, MD; Hye Young Jin, RN; Sun Young Jeong, RN; Yee Gyung Kwak, MD;

Yong Kyun Cho, MD; Joohon Sung, PhD; Yeong-Seon Lee, PhD; Hee-Bok Oh, PhD; Tae Kyun Kim, MD;

Kyung-Hoi Koo, MD; Eui-Chong Kim, MD; June Myung Kim, MD; Tae Yeol Choi, MD; Hyo Youl Kim, MD;

Hee Jung Choi, MD; Hong Bin Kim, MD; KONIS Study Group

Effect of Hospital-Wide Chlorhexidine Patient Bathing on Healthcare-Associated Infections -
Mark E. Rupp, MD; R. Jennifer Cavalieri, RN; Elizabeth Lyden, MS; Jennifer Kucera, MS; MaryAnn Martin, RN;
Teresa Fitzgerald, RN; Kate Tyner, RN; James R. Anderson, PhD; Trevor C. VanSchooneveld, MD

Empirical Antimicrobial Prescriptions in Patients with Clostridium difficile Infection at Hospital
Admission and Impact on Clinical Outcome « Aurora Pop-Vicas, MD, MPH; Eman Shaban, MD;
Cecile Letourneau, MT (ASCP); Angel Pechie, RPh, BCPS

Burden of Clostridium difficile Infection in Long-Term Care Facilities in Monroe County, New York -
Deepa Pawar, MD; Rebecca Tsay, MPH, MLS; Deborah S. Nelson, MSN; Meena Kumari Elumalai, MS;
Fernanda C. Lessa, MD; L. Clifford McDonald, MD; Ghinwa Dumyati, MD

A Clinical History of Methicillin-Resistant Staphylococcus aureus Is a Poor Predictor of Preoperative
Colonization Status and Postoperative Infections + Judith Strymish, MD; Westyn Branch-Elliman, MD, MMSc;
Kamal M. E Itani, MD; Sandra Williams, SM; Kalpana Gupta, MD, MPH

The Epidemiology of Methicillin-Resistant Staphylococcus aureus on a Burn Trauma Unit -
Marin Schweizer, PhD; Melissa Ward, MS; Sandra Cobb, BS; Jennifer McDanel, MS; Laurie Leder, MPH;
Lucy Wibbenmeyer, MD, FACS; Barbara Latenser, MD, FACS; Daniel Diekema, MD, D(ABMM); Loreen Herwaldt, MD

Tuberculosis among Healthcare Workers, United States, 1995-2007 « Lauren A. Lambert, MPH;
Robert H. Pratt, BS; Lori R. Armstrong, RN, PhD; Maryam B. Haddad, MSN, MPH, FNP

Outbreak of Mycobacterium mucogenicum Bloodstream Infections among Patients with Sickle Cell
Disease in an Outpatient Setting + Muhammad Salman Ashraf, MD; Marian Swinker, MD; Kerri L. Augustino, MS;
Delores Nobles, MT, MPH, CIC; Charles Knupp, MD; Darla Liles, MD; John Christie, MD, PhD; Keith M. Ramsey, MD

CONTENTS CONTINUED INSIDE

he Society for Healthcare
“pidemiology of America

THE OFFICIAL JOURNAL OF THE SOCIETY FOR HEALTHCARE EPIDEMIOLOGY OF AMERICA

HE UNIVERSITY OF CHICAGO PRESS



https://doi.org/10.1017/S0195941700041850

THE ART OF
MEDICINE

OVER 2,000 YEARS OF IMAGES AND IMAGINATION

The Art of Medicine takes readers on a fascinating visual journey through
the history of medical practice, exploring contemporary biomedical
images, popular art, and caricature alongside venerable Chinese scrolls,
prehistoric Mesoamerican drawings, paintings of the European Renais-
sance, medieval Persian manuscripts, and more.

Cloth $50.00

i www.press.uchicago.edu
httj


https://doi.org/10.1017/S0195941700041850

INFECTION CONTROL &
HOSPITALEPIDEMIOLOGY

1137

1143

1152

1156

1159

1162

1166

1170

1172

VOLUME 33, NUMBER 11 NOVEMBER 2012

CONTENTS CONTINUED FROM COVER

REVIEW ARTICLES

Bed Bugs in Healthcare Settings * L. Silvia Munoz-Price, MD; Nasia Safdar, MD, PhD; John C. Beier, ScD;
Stephen L. Doggett, BSc

Association between Preoperative Statin Therapy and Postoperative Infectious Complications in Patients
Undergoing Cardiac Surgery: A Systematic Review and Meta-analysis * Imad M. Tleyjeh, MD, MSc;

Faisal A. Alasmari, MD; Aref A. Bin Abdulhak, MD; Muhammad Riaz, MSc; Musa A. Garbati, MD;

Patricia J. Erwin, MLS; Tarek Kashour, MD; Mouaz H. Al-Mallah, MD, MSc; Larry M. Baddour, MD

COMMENTARY

Changing Times, Changing Landscapes: Comparing the Society for Healthcare Epidemiology of America’s
Infected Provider Guidelines with the Centers for Disease Control and Prevention’s Guidelines for
Managing Providers Infected with Hepatitis B Virus * David K. Henderson, MD

CONCISE COMMUNICATIONS

Needlestick Injuries among Employees at a Nationwide Retail Pharmacy Chain, 2000-2011 -
Marie A. de Perio, MD

Efficacy of Improved Hydrogen Peroxide against Important Healthcare-Associated Pathogens -
William A. Rutala, PhD, MPH; Maria F. Gergen, MT (ASCP); David J. Weber, MD, MPH

Hospital-Onset Clostridium difficile Infection Rates in Persons with Cancer or Hematopoietic Stem Cell
Transplant: A C3IC Network Report * Mini Kamboj, MD; Crystal Son, MPH; Sherry Cantu, MPH, CIC;

Roy E. Chemaly, MD, MPH; Jeanne Dickman, MT (ASCP), CIC; Erik Dubberke, MD; Lisa Engles, MT (ASCP), CIC;
Theresa Lafferty, RN, MHA; Gale Liddell, BS, MT, CIC; Mary Ellen Lesperance, RN, MSN, CIC, CHSP;

Julie E. Mangino, MD; Stacy Martin, RN, BSN, CIC; Jennie Mayfield, BSN, MPH, CIC; Sapna A. Mehta, MD;

Susan O’Rourke, RN, BSN, CIC; Cheryl S. Perego, MPH, CIC; Randy Taplitz, MD; Janet Eagan, RN, MPH, CIC;

Kent A. Sepkowitz, MD

What Is Nosocomial? Large Variation in Hospital Choice of Numerators and Denominators Affects Rates
of Hospital-Onset Methicillin-Resistant Staphylococcus aureus + Rupak Datta, MPH; Melissa Kuo King, MD;
Diane Kim, BS; Christopher Nguyen, MD, MPH; Kristen Elkins, BS; Adrijana Gombosev, BS; Taliser R. Avery, MS;

Hildy Meyers, MD, MPH; Michele Cheung, MD, MPH; Susan S. Huang, MD, MPH

RESEARCH BRIEFS

Sites of Colonization with Extended-Spectrum S-Lactamases (ESBL)-Producing Enterobacteriaceae: The
Rationale for Screening ¢ Sarah Tschudin-Sutter, MD; Reno Frei, MD; Marc Dangel, MPH; Anne Stranden, PhD;
Andreas Franz Widmer, MD, MSc

Antibiotic Resistance in Non-Major Metropolitan Skilled Nursing Facilities: Prevalence and Interfacility
Variation * Christopher J. Crnich, MD, MS; Megan Duster, MT(ASCP); Timothy Hess, PhD;
David R. Zimmerman, PhD; Paul Drinka, MD

CONTENTS CONTINUED ON NEXT PAGE

https://doi.org/10.1017/50195941700041850 Published online by Cambridge University Press


https://doi.org/10.1017/S0195941700041850

INFECTION CONTROL &

HOSPITALEPIDEMIOLOGY

1174

1177

1178

1179

1181

1184

VOLUME 33, NUMBER 11 NOVEMBER 2012

CONTENTS CONTINUED FROM PREVIOUS PAGE

What Is the Optimal Period for Measuring Hand Hygiene Compliance: Are Longer Periods Better than 20-
Minute Periods? ¢ Sheldon Stone, MD; Chris Fuller, MSc; Susan Michie, PhD; John McAteer, PhD;
Andre Charlett, PhD

LETTERS TO THE EDITOR

Assessing Sensitivity and Specificity in New Diagnostic Tests: The Importance and Challenges of Study
Populations + Paula Strassle, BS; Aaron S. Hess, BS; Kerri A. Thom, MD, MS; Anthony D. Harris, MD, MPH

How Long Is Long Enough? Determining the Optimal Surgical Site Infection Surveillance Period -
Elizabeth Bryce, MD, FRCPC; Leslie Forrester, MA, MSc

Beyond Bundles and Coated Catheters: Effective Interventions to Decrease Central Line-Associated
Bloodstream Infections (CLABSI) *+ Jonas DeMuro, MD; John McNelis, MD; Adel Hanna, MD;
Valsamma Thekkel, RN, MSN, CIC; Joseph Chandrankunnel, MD; Burke A. Cunha, MD

Antimicrobial Stewardship on the Frontier: A Pilot Study of Training Using an Electronic Learning
Network * Susan M. Kellie, MD, MPH

ERRATUM
Thom et al (2012;33(9):883-888)

https://doi.org/10.1017/50195941700041850 Published online by Cambridge University Press


https://doi.org/10.1017/S0195941700041850

INFECTION CONTROL AND HOSPITAL EPIDEMIOLOGY

http://www.journals.uchicago.edu/ICHE

An Official Publication of the Society for Healthcare Epidemiology of America

EDITOR
Suzanne F Bradley, MD ¢ Ann Arbor, MI

DEPUTY EDITOR
Carol A. Kauffman, MD * Ann Arbor, MI

SENIOR ASSOCIATE EDITORS

C. Glen Mayhall, MD ¢ Galveston, TX
Gina Pugliese, RN, MS ¢ Chicago, IL
William Schaffner, MD * Nashville, TN

ASSOCIATE EDITORS

Ebbing Lautenbach, MD, MPH ¢ Philadelphia, PA
Preeti N. Malani, MD, MSJ » Ann Arbor, Ml
David Weber, MD, MPH « Chapel Hill, NC

STATISTICS CONSULTANT
Rodney L. Dunn, MS * Ann Arbor, MI

SECTION EDITOR FOR GUIDELINES, POSITION
PAPERS, AND INVITED REVIEWS .
Carol Chenoweth, MD ¢ Ann Arbor, MI

MANAGING EDITOR
Rob Blixt ¢ Chicago, IL

PAST EDITORS

Infection Control

Richard P. Wenzel, MD, 1980-1990 (vols. 1-11)
Infection Control and Hospital Epidemiology
Richard P. Wenzel, MD, 1991-1992 (vols. 12 and 13)
Michael D. Decker, MD, 1993-2001 (vols. 14~22)
Barry M. Farr, MD, 2002-2004 (vols. 23-25)
William R. Jarvis, MD, 2005-2006 (vols. 26 and 27)

EDITORIAL ADVISORY BOARD

Miriam Alter, PhD, MD ¢ Galveston, TX
Deverick Anderson, MD, MPH ¢ Durham, NC
Anucha Apisarnthanarak, MD ¢ Pratumthani, Thailand
Lennox Archibald, MD, FRCP * Alachua, FL
Hilary Babcock, MD ¢ St. Louis, MO

Shailen Banerjee, PhD » Atlanta, GA

Elise M. Beltrami, MD, MPH e Atlanta, GA

Jo Anne Bennett, RN, PhD * New York, NY
David Birnbaum, PhD, MPH « Sidney, BC
Marc Bonten, MD » Utrecht, Netherlands
Christian Brun-Buisson, MD ¢ Creteil, France
John P. Burke, MD + Salt Lake City, UT

David P. Calfee, MD, MS ¢ New York, NY
Yehuda Carmeli, MD, MPH ¢ Tel Aviv, Israel
Donald E. Craven, MD ¢ Burlington, MA
Christopher Crnich, MD, MS ¢ Madison, WI
Erika D’Agata, MD, MPH ¢ Boston, MA
Daniel Diekema, MD « Iowa City, IA

Erik Dubberke, MD, MSPH » St. Louis, MO
Charles E. Edmiston, Jr., PhD * Milwaukee, WI
Theodore C. Eickhoff, MD ¢ Denver, CO
Mohamad Fakih, MD, MPH ¢ Grosse Pointe Woods, MI
Jon P. Furuno, PhD ¢ Portland, OR

Petra Gastmeier, MD * Berlin, Germany

Jeffrey Gerber, MD, PhD ¢ Philadelphia, PA
Dale N. Gerding, MD ¢ Hines, IL

Donald A. Goldmann, MD ¢ Boston, MA
Nicholas Graves, PhD ¢ Brisbane, Australia
Donna Haiduven, RN, PhD, CIC * Tampa, FL
Anthony D. Harris, MD, MPH * Baltimore, MD
Elizabeth Henderson, PhD » Calgary, AB
David K. Henderson, MD ¢ Bethesda, MD
Loreen A, Herwaldt, MD « Iowa City, 1A

Peter N. R. Heseltine, MD ¢ Brea, CA

John A. Jernigan, MD, MS ¢ Atlanta, GA
James T. Lee, MD, PhD ¢ St. Paul, MN

L. Clifford McDonald, MD » Atlanta, GA
Allison McGeer, MD ¢ Toronto, ON

Leonard A. Mermel, DO, ScM ¢ Providence, RI
Robert R. Muder, MD + Pittsburgh, PA

Linda Mundy, MD + St. Louis, MO

Joseph M. Mylotte, MD, CIC « Buffalo, NY
Jan Evans Patterson, MD ¢ San Antonio, TX
David A. Pegues, MD * Los Angeles, CA

Eli Perencevich, MD, MS « Iowa City, IA
Didier Pittet, MD, MS * Geneva, Switzerland
Issam Raad, MD ¢ Houston, TX

Manfred L. Rotter, MD, DipBact ¢ Vienna, Austria
William A. Rutala, PhD, MPH ¢ Chapel Hill, NC
Lisa Saiman, MD, MPH * New York, NY
Sanjay Saint, MD, MPH ¢ Ann Arbor, MI
Sorana Segal-Maurer, MD ¢ Flushing, NY
Lynne M. Sehulster, PhD ¢ Atlanta, GA

John A. Sellick, DO * Amherst, NY

Kent Sepkowitz, MD ¢ New York, NY

Andrew E. Simor, MD ¢ Toronto, ON

Philip W. Smith, MD » Omaha, NE

Kurt Stevenson, MD, MPH ¢ Columbus, OH
Nimalie Stone, MD ¢ Atlanta, GA

Thoras Talbot, MD, MPH * Nashville, TN
Paul Tambyah, MBBS * Singapore

William Trick, MD » Chicago, IL

Antoni Trilla, MD, PhD * Barcelona, Spain
Robert A. Weinstein, MD ¢ Chicago, IL
Andreas Widmer, MD, MS ¢ Basel, Switzerland
Marcus Zervos, MD ¢ Detroit, MI

Infection Control and Hospital Epidemiology (ISSN 0899-823X) is published monthly by
the University of Chicago Press, 1427 E. 60th St., Chicago, IL 60637-2954 (http://www
Jjournals.uchicago.edu/ICHE/). The editorial office is in Chicago, Illinois.

Editorial Office

Communications should be addressed to the Editor, Infection Control and Hospital
Epidemiology, 1427 E. 60th St., Chicago, IL 60637-2954; (e-mail: iche@press.uchicago.edu;
telephone: 773-702-2538, fax: 773-753-4247). Contributors should consult the Information
for Authors, which is available at the journal’s Web site.

Advertising

Please direct advertising inquiries to Paul Tucker, Breuning Nagle Associates, 59 Grove
Street, New Canaan, CT 06840 (e-mail: paul@bnal.com; telephone: 847-669-1096, fax:
203-801-0011). Publication of an advertisement in Infection Control and Hospital
Epidemiology does not imply endorsement of its claims by the Society for Healthcare
Epidemiology of America, by the Editor, or by the University of Chicago. Correspondence
regarding advertising should be addressed to the advertising office in Chicago.

Permissions

Articles may be copied or otherwise reused without permission only to the extent permitted
by Sections 107 and 108 of the US Copyright Law. Permission to copy articles for personal,
internal, classroom, or library use may be obtained from the Copyright Clearance Center
(http://www.copyright.com). For all other uses, such as copying for general distribution,
for advertising or promotional purposes, for creating new collective works, or for resale,
please contact the Permissions Coordinator, Journals Division, University of Chicago Press,
1427 E. 60th St., Chicago, IL 60637 (e-mail: journalpermissions@press.uchicago.edu; fax:

https://doi.org/10.1017/50195941700041850 Published online by Cambridge University Press

773-834-3489). Articles in the public domain may be used without permission, but it is
customary to contact the author.

Subscriptions

The individual subscription rate for 2013 is $191. Lower rates for fellows, residents, and
students are available at http://www.journals.uchicago.edu/ICHE. Individuals have the
option to order directly from the University of Chicago Press. Institutional print +
electronic and e-only subscriptions are available through JSTOR’s Current Scholarship
Program and include unlimited online access; rates are tiered according to an institution’s
type and research output: $455 to $1,438 (print + electronic), $364 to $910 (e-only).
Institutional print-only is $455. Additional taxes and/or postage for non-U.S. subscriptions
may apply. Subscription agent for Japan: Kinokuniya Company, Ltd. Free or deeply
discounted access is available in most developing nations through the Chicago Emerging
Nations Initiative (http://www.journals.uchicago.edu/ceni/ ).

Please direct subscription inquries, requests for back issues, and address changes to Journals
Division, University of Chicago Press, PO. Box 37005, Chicago, IL 60637 (e-mail:
subscriptions@press.uchicago.edu; telephone: 773-753-3347 or toll-free in the United States
and Canada 877-705-1878; fax: 773-753-0811 or toll-free 877-705-1879).

Postmaster: Send address changes to Infection Control and Hospital Epidemiology, University
of Chicago Press, P.O. Box 37005, Chicago, IL 60637-2954.

Periodicals postage paid at Chicago, Illinois, and at an additional mailing office.

Published by the University of Chicago Press, Chicago, Illinois. © 2012 by the Society for
Healthcare Epidemiology of America. All rights reserved. This publication is printed on
acid-free paper.


http://wwwjoumakuchicago.edu/iCHE
http://www
http://joumals.uchicago.edu/ICHE/
mailto:iche@press.uchicago.edu
mailto:paul@bnal.com
http://www.copyright.com
mailto:journalpermissions@press.uchicago.edu
http://www.journals.uchicago.edu/ICHE
http://www.journals.uchicago.edu/ceni/
mailto:subscriptions@press.uchicago.edu
https://doi.org/10.1017/S0195941700041850

From the Society for Healthcare Epidemiology of America

Practical Healthcare

Epidemiolog

Edited by Ebbing Lautenbach,
Keith F. Woeltje, and Preeti N. Malani

Revised and expanded

Cloth $185.00
E-book $60.00
Cloth+E-book  $200.00

Order your copy online at www.press.uchicago.edu

Address infection prevention and quality of patient
care with this hands-on guide to epidemiologic
principles and prevention strategies.

In recent years, issues of infection prevention and control, patient safety, and quality-of-care have become increasingly
prominent in healthcare facilities. Practical Healthcare Epidemiology takes a practical, hands-on approach to these
issues, addressing all aspects of infection surveillance and prevention in clear, straightforward terms. This fully
revised third edition brings together the expertise of more than fifty leaders in healthcare epidemiology who provide
clear, sound guidance on infection prevention and control for the full range of patients in all types of healthcare
facilities, including those in settings with limited resources. A powerful resource for practitioners in any branch of
medicine or public health who are involved in infection prevention and control, whether they are experienced in

healthcare epidemiology or new to the field.

“A handy desk reference and an up-to-date primer for

g

The Saciety for Healthcare
Epidemiology of America

HrACH G| €1 THTATE
; ,J]_(:.‘IHIJIJ 1)) ez

EBbing Lautenbach, MO, MPH, M5CE
Keith F. Woeltje, MD, Pn
and Preett N, Matani, MD, S|

“A much-needed response to the currently tough

trainees and experts alike.” — JAMA, The Journal of the challenges posed to healthcare epidemiologists

American Medical Association and infection preventionisis ... highly
recommended reading for trainees and

“An essential for anyone in the field” — Thomas R. Talbot, professionals in infection control—and healthcare

Chief Hospital Epidemiologist, Vanderbilt University

epidemiologists in particular”

Medical Center —Clinical Infectious Diseases

THE UNIVERSITY

- SI IIIjA a PUBLISHED BY
A N oy of Koven w ‘ OF CHICAGO PRESS

https://doi.org/10.1017/50195941700041850 Published online by Cambridge University Press


http://www.press.uchicago.edu
https://doi.org/10.1017/S0195941700041850

The First and Only
IV Cephalosporin Approved for

oy

USAGE
To reduce the development of drug-resistant bacteria and maintain the effectiveness of TEFLARO® and
other antibacterial drugs, TEFLARO should be used to treat only ABSSSI that is proven or strongly suspected
to be caused by susceptible bacteria.
When culture and susceptibility information are available, they should be considered in selecting or modifying
antibacterial therapy. In the absence of such data, local epidemiology and susceptibility patterns may
contribute to the empiric selection of therapy.

INDICATION Warnings and Precautions
TEFLARO is indicated for the treatment of acute bacterial Hypersensitivity Reactions
skin and skin structure infections (ABSSSI) caused by susceptible Serious and occasionally fatal hypersensitivity (anaphylactic)
isolates of the following Gram-positive and Gram-negative reactions and serious skin reactions have been reported with beta-
microorganisms: Staphylococcus aureus (including methicillin- lactam antibacterials. Before therapy with TEFLARO is instituted,
susceptible and -resistant isolates), Streptococcus pyogenes, careful inquiry about previous hypersensitivity reactions to other
Streptococcus agalactiae, Escherichia coli, Klebsiella pneumoniae, cephalosporins, penicillins, or carbapenems should be made. If this
and Klebsiella oxytoca. praduct is to be given to a penicillin- or other beta-lactam-allergic
IMPORTANT SAFETY INFORMATION patient, caution should be exercised because cross sensitivity among

beta-lactam antibacterial agents has been clearly established.

If an allergic reaction to TEFLARO occurs, the drug should be discontinued.
Serious acute hypersensitivity (anaphylactic) reactions require emergency
treatment with epinephrine and other emergency measures that may
include airway management, oxygen, intravenous fluids, antihistamines,
corticosteroids, and vasopressors as clinically indicated.

Please see additional Important Safety Information throughout Tef I a ro ’

fi:g I;Ei:;rstlijsrgm;{of Prescribing Information on last page of (Ceﬁam“ne fﬂsamil) fﬂ r mjection

Please also see full Prescribing Information at www.TEFLARD.com. 600mg - 400mg

Contraindications

TEFLARO is contraindicated in patients with known serious
hypersensitivity to ceftaroline or other members of the cephalosporin
class. Anaphylaxis and anaphylactoid reactions have been reported
with ceftaroline.



http://www.TEFLARO.com
https://doi.org/10.1017/S0195941700041850

Broad-spectrum cephalosporin coverage

INDICATION AND USAGE

® TEFLARO is indicated for the treatment of acute bacterial skin and skin

structure infections (ABSSSI) caused by susceptible isolates of the following

Gram-positive and Gram-negative microorganisms: Staphylococcus aureus

(including methicillin-susceptible and -resistant isolates), Streptococcus

pyogenes, Streptococcus agalactiae, Escherichia coli, Klebsiella pneumoniae,

and Klebsiella oxytoca.

To reduce the development of drug-resistant bacteria and maintain the

effectiveness of TEFLARO and other antibacterial drugs, TEFLARO should be

used to treat only ABSSSI that is proven or strongly suspected to be caused by

susceptible bacteria. Appropriate specimens for micrabiological examination

should be obtained in order to isolate and identify the causative pathogens and

to determine their susceptibility to ceftaroline. When culture and susceptibility

information are available, they should be considered in selecting or modifying

antibacterial therapy. In the absence of such data, local epidemiology and

susceptibility patterns may contribute to the empiric selection of therapy.

IMPORTANT SAFETY INFORMATION (continued)

Clostridium difficile-associated Diarrhea

» Clostridium difficile-associated diarrhea (CDAD) has been reported for nearly
all systemic antibacterial agents, including TEFLARO, and may range in severity
from mild diarrhea to fatal colitis. Careful medical history is necessary because
CDAD has been reported to occur more than 2 months after the administration
of antibacterial agents. If CDAD is suspected or confirmed, antibacterials not
directed against C. difficile should be discontinued, if possible.

Direct Coombs’ Test Seroconversion

= Seroconversion from a negative to a positive direct Coombs' test result
occurred in 120/1114 (10.8%) of patients receiving TEFLARO and 49/1116
(4.4%) of patients receiving comparator drugs in the four pooled Phase 3
trials. No adverse reactions representing hemolytic anemia were reported
in any treatment group. If anemia develops during or after treatment with
TEFLARO, drug-induced hemolytic anemia should be considered. If drug-
induced hemolytic anemia is suspected, discontinuation of TEFLARO should
be considered and supportive care should be administered to the patient
if clinically indicated.

Development of Drug-Resistant Bacteria

» Prescribing TEFLARO in the absence of a proven or strongly suspected
bacterial infection is unlikely to provide benefit to the patient and increases
the risk of the development of drug-resistant bacteria.

Please see brief summary of Prescribing Information on following page.
Please also see full Prescribing Information at www.TEFLARD.com.

Forest Pharmaceuticals, Inc.
E z..:isim:r_yf:g‘lam Laboratories, Inc.
© 2011 Forest Laboratories, Inc. 69-12000030-A 10/11

(ceftarolinefamil

Adverse Reactions

® |n the four pooled Phase 3 clinical trials, serious adverse events occurred
in 98/1300 (7.5%) of patients receiving TEFLARO and 100/1297 (7.7%)
of patients receiving comparator drugs. Treatment discontinuation due to
adverse events occurred in 35/1300 (2.7%) of patients receiving TEFLARO
and 48/1297 (3.7%) of patients receiving comparator drugs with the most
common adverse events leading to discontinuation being hypersensitivity
for both treatment groups at a rate of 0.3% in the TEFLARO group and
0.5% in the comparator group.

= No adverse reactions occurred in greater than 5% of patients receiving
TEFLARO. The most common adverse reactions occurring in >2% of
patients receiving TEFLARO in the pooled Phase 3 clinical frials were
diarrhea, nausea, and rash.

Drug Interactions

» No clinical drug-drug interaction studies have been conducted with
TEFLARO. There is minimal potential for drug-drug interactions between
TEFLARO and CYP450 substrates, inhibitors, or inducers; drugs known to
undergo active renal secretion; and drugs that may alter renal blood flow.

Use in Specific Populations

= TEFLARO has not been studied in pregnant women. Therefore, TEFLARO
should only be used during pregnancy if the potential benefit justifies
the potential risk to the fetus.

® |t is not known whether ceftaroline is excreted in human milk. Because
many drugs are excreted in human milk, caution should be exercised
when TEFLARO is administered to a nursing woman.

» Safety and effectiveness in pediatric patients have not been established.

» Because elderly patients, those =65 years of age, are more likely to have
decreased renal function and ceftaroline is excreted primarily by the
kidney, care should be taken in dose selection in this age group and it
may be useful to monitor renal function. Dosage adjustment for elderly
patients should therefore be based on renal function.

= Dosage adjustment is required in patients with moderate (CrCl =30 to
<50 mL/min) or severe (CrCl =15 to <30 mL/min) renal impairment and
in patients with end-stage renal disease (CrCl <15 mL/min).

= The pharmacokinetics of ceftaroline in patients with hepatic impairment
have not been established.

Teflaro @

(ceftaroling fosamil) for injection

600mg - 400mg



http://www.TEFLARO.com
https://doi.org/10.1017/S0195941700041850

TEFLARQ® (ceftaroline fosamil) injection for intravenous (IV) use Rx Only
Brief Summary of full Prescribing information

Initial U.S. Approval: 2010

INDICATIONS AND USAGE: Teflaro® (ceftaroline fosamil) is indicated for the treatment of
patients with the following infections caused by susceptible isolates of the designated
microorganisms. Acute Bacterial Skin and Skin Structure Infections - Teflaro is indicated for
the treatment of acute bacterial skin and skin structure infections (ABSSSI) caused by
susceptible isolates of the following Gram-positive and Gram-negative microorganisms: Staphy-
lococcus aureus (including methicillin-susceptible and -resistant isolates), Streptococcus
pyogenes, Streptococcus agalactiae, Escherichia coli, Klebsiella pneumoniae, and Kiebsiella
oxytoca- Gemmunity-Acquired Bacterial Pneumonia - Teflaro is indicated for the treatment
of community-acquired bacterial pneumonia (CABP) caused by susceptible isolates of the
following Gram-positive and Gram-negative microorganisms: Streptococcus pneumoniae
(including cases with concurrent bacteremia), Staphylococcus aureus (methicillin-susceptible
isolates only), Haemophilus influenzae, Klebsiella pneumoniae, Klebsiella oxytoca, and
Escherichia coli. Usage - To reduce the development of drug-resistant bacteria and maintain the
effectiveness of Teflaro and other antibacterial drugs, Teflaro should be used to treat only
ABSSS! or CABP that are proven or strongly suspected to be caused by susceptible bacteria.
Appropriate specimens for microbiological examination should be obtained in order to isolate
and identify the causative pathogens and to determine their susceptibility to ceftaroline. When
culture and susceptibility information are available, they should be considered in selecting
or modifying antibacterial therapy. In the absence of such data, local epidemiology and
susceptibility patterns may contribute to the empiric selection of therapy.
CONTRAINDICATIONS: Teflaro is contraindicated in patients with known serious hypersensiti-
vity to ceftaroline or other members of the cephalosporin class. Anaphylaxis and anaphylactoid
reactions have been reported with ceftaroline.

WARNINGS AND PRECAUTIONS: Hypersensitivity Reactions - Serious and occasionally fatal
hypersensitivity (anaphylactic) reactions and serious skin reactions have been reported in
patients receiving beta-lactam antibacterials. Before therapy with Teflaro is instituted, careful
inquiry about previous hypersensitivity reactions to other cephalosporins, penicillins,
or carbapenems should be made. If this product is to be given to a penicillin- or other beta-
lactam-allergic patient, caution should be exercised because cross sensitivity among beta-
lactam antibacterial agents has been clearly established. If an aliergic reaction to Teflaro occurs,
the drug should be discontinued. Serious acute hypersensitivity (anaphylactic) reactions
require emergency treatment with epinephrine and other emergency measures, that may
include airway management, oxygen, intravenous fiuids, antihistamines, corticosteroids, and
vasopressors as clinically indicated. Clostridium ditficile-associated Diarrhea - Clostridium
difficile-associated diarrhea (CDAD) has been reported for nearly alt systemic antibacterial
agents, including Teflaro, and may range in severity from mild diarrhea to fatal colitis. Treatment
with antibacterial agents alters the normal flora of the colen and may permit overgrowth of
C. difficile. C. difficile produces toxins A and B which contribute to the development of CDAD.
Hypertoxin-producing strains of C. difficile cause increased morbidity and mortality, as these
infections can be refractory to antimicrobial therapy and may require colectomy. CDAD must be
considered in all patients who present with diarrhea following antibiotic use. Careful medical
history is necessary because CDAD has been reported to occur more than 2 months after the
administration of antibacterial agents. If CDAD is suspected or confirmed, antibacterials not
directed against C. difficile should be discontinued, if possible. Appropriate fluid and electrolyte
management, protein supplementation, antibiotic treatment of C. difficile, and surgical
evaluation should be instituted as clinically indicated [see Adverse Reactions]. Direct Coombs’
Test Seroconversion - Seroconversion from a negative to a positive direct Coombs’ test result
occurred in 120/1114 (10.8%) of patients receiving Teflaro and 49/1116 (4.4%) of patients
recefving comparator drugs in the four pooled Phase 3 trials. In the pooled Phase 3 CABP
trials, 51/520 {9.8%) of Teflaro-treated patients compared to 24/534 (4.5%) of ceftriaxone-
treated patients seroconverted from a negative to a positive direct Coombs’ test result.
No adverse reactions representing hemolytic anemia were reported in any treatment group.
If anemia develops during or after treatment with Teflaro, drug-induced hemolytic anemia should
be considered. Diagnostic studies including a direct Coombs’ test, should be performed. If drug-
induced hemolytic anemia is suspected, discontinuation of Teflaro should be considered and
supportive care should be administered to the patient (i.e. transfusion) if clinically indicated.
Development of Drug-Resistant Bacteria - Prescribing Teflaro in the absence of a proven or
strongly suspected bacterial infection is unlikely to provide benefit to the patient and increases
the risk of the development of drug-resistant bacteria.

ADVERSE REACTIONS: The following serious events are described in greater detail in the
~ Wamnings and Precautions section: Hypersensitivity reactions; Clostridium difficiie-associated
diarrhea; Direct Coombs’ test seroconversion. Adverse Reactions from Clinical Trials -
Because clinical trials are conducted under widely varying conditions, adverse reaction rates
observed in clinical trials of a drug cannot be compared directly to rates from clinical trials of
another drug and may not reflect rates observed in practice. Teflaro was evaluated in four
controlled comparative Phase 3 clinical trials (two in ABSSSI and two in GABP) which included
1300 adult patients treated with Teflaro (600 mg administered by IV over 1 hour every 12h)
and 1297 patients treated with comparator (vancomycin plus aztreonam or ceftriaxone) for a
treatment period up to 21 days. The median age of patients treated with Teflaro was 54 years,
ranging between 18 and 99 years old. Patients treated with Teflaro were predominantly
male (63%) and Caucasian (82%). Serious Adverse Events and Adverse Events Leading to
Discontinuation - In the four pooled Phase 3 clinical trials, serious adverse events occurred in
98/1300 (7.5%) of patients receiving Teflaro and 100/1297 (7.7%) of patients receiving com-
parator drugs. The most common SAEs in both the Teflaro and comparator treatment groups
‘were in the respiratory and infection system organ classes (SOC). Treatment discontinuation due
to adverse events occurred in 35/1300 (2.7%) of patients receiving Teflaro and 48/1297 (3.7%)
of patients receiving comparator drugs with the most common adverse events leading to
discontinuation being hypersensitivity for both treatment groups at a rate of 0.3% in the Teflaro
group and 0.5% in comparator group. Most Common Adverse Reactions - No adverse
reactions occurred in greater than 5% of patients receiving Teflaro. The most common adverse
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reactions occurring in > 2% of patients receiving Teflaro in the pooled phase 3 clinical trials
were diarrhea, nausea, and rash. Table 4 in the full prescribing information lists adverse
reactions occurring in > 2% of patients receiving Teflaro in the pooled Phase 3 clinical trials
{two in ABSSSI and two in CABP). The first value displays the percentage of patients in the
pooled Teflaro trials (N=1300) and the second shows the percentage in the Pooled Gomparators?
trials (N=1297). Gastrointestinal disorders: Diarrhea (5%, 3%), Nausea (4%, 4%),
Constipation (2%, 2%), Vomiting (2%, 2%); Investigations: Increased transaminases (2%,
3%); Metabolism and nutrition disorders: Hypokalemia (2%, 3%); Skin and subcutangous
tissue disorders: Rash (3%, 2%); Vascular disorders: Phlebitis (2%, 1%) * Comparators
included vancomycin 1 gram IV every 12h plus aztreonam 1 gram IV every 12h in the Phase 3
ABSSS! trials, and ceftriaxone 1 gram IV every 24h in the Phase 3 CABP trials. Other Adverse
Reactions Observed During Clinical Trials of Teflaro - Following is a list of additional adverse
reactions reported by the 1740 patients who received Teflaro in any clinical trial with incidences
less than 2%. Events are categorized by System Organ Class. Blood and lymphatic system
disorders - Anemia, Eosinophilia, Neutropenia, Thrombocytopenia; Cardiac disorders -
Bradycardia, Palpitations; Gastrointestinal disorders - Abdominal pain; General disorders and
administration site conditions - Pyrexia; Hepatobiliary disorders - Hepatitis; Inmune system
disorders - Hypersensitivity, Anaphylaxis; Infections and infestations - Clostridium difficile
colitis; Metabolism and nutrition disorders - Hyperglycemia, Hyperkalemia; Nervous system
disorders - Dizziness, Convulsion; Renal and urinary disorders - Renal failure; Skin and
subcutaneous tissue disorders - Urticaria.

DRUG INTERACTIONS: No clinical drug-drug interaction studies have been conducted with
Teflaro. There is minimal potential for drug-drug interactions between Teflaro and CYP450
substrates, inhibitors, or inducers; drugs known to undergo active renal secretion; and drugs
that may alter renal blood flow [see Clinical Pharmacology].

USE IN SPECIFIC POPULATIONS: Pregnancy Category B. - Developmental toxicity studies
performed with ceftaroline fosamil in rats at IV doses up to 300 mg/kg demonstrated
no maternal toxicity and no effects on the fetus. A separate toxicokinetic study showed that
ceftaroline exposure in rats (based on AUC) at this dose level was approximately 8 times the
exposure in humans given 600 mg every 12 hours. There were no drug-induced malformations
in the offspring of rabbits given IV doses of 25, 50, and 100 mg/kg, despite maternal toxicity.
Signs of maternal toxicity appeared secondary to the sensitivity of the rabbit gastrointestinal
system to broad-spectrum antibacteriats and included changes in fecal output in all groups and
dose-related reductions in body weight gain and food consumption at > 50 mg/kg; these were
associated with an increase in spontaneous abortion at 50 and 100 mg/kg. The highest dose was
also associated with maternal moribundity and mortality. An increased incidence of a common
rabbit skeletal variation, angulated hyoid alae, was also observed at the maternally toxic doses
of 50 and 100 mg/kg. A separate toxicokinetic study showed that ceftaroline exposure in
rabbits (based on AUC) was approximately 0.8 times the exposure in humans given 600 mg
every 12 hours at 25 mg/kg and 1.5 times the human exposure at 50 mg/kg. Ceftaroling
fosamil did not affect the postnatal development or reproductive performance of the offspring
of rats given IV doses up to 450 mg/kg/day. Results from a toxicokinetic study conducted in
pregnant rats with doses up to 300 mg/kg suggest that exposure was > 8 times the exposure
in humans given 600 mg every 12 hours. There are no adequate and well-controlled trials in
pregnant women. Teftaro should be used during pregnancy only if the potential benefit justifies
the potential risk to the fetus. Nursing Mothers - It is not known whether ceftaroling is excreted
in human milk. Because many drugs are excreted in human milk, caution should be exercised
when Teflaro is administered to a nursing woman. Pediatric Use - Safety and effectiveness in
pediatric patients have not been established. Geriatric Use - Of the 1300 patients treated with
Teflaro in the Phase 3 ABSSSI and CABP trials, 397 (30.5%) were > 65 years of age. The clini-
cal cure rates in the Teflaro group (Clinically Evaluable [CE] Population) were similar in patients
> 65 years of age compared with patients < 65 years of age in both the ABSSS! and CABP
trials. The acverse event profiles in patients > 65 years of age and in patients < 65 years of age
were similar. The percentage of patients in the Teflaro group who had at least one adverse event
was 52.4% in patients > 65 years of age and 42.8% in patients < 65 years of age for the two
indications combined. Ceftaroline is excreted primarily by the kidney, and the risk of adverse
reactions may be greater in patients with impaired renal function. Because elderly patients are
more likely to have decreased renal function, care should be taken in dose selection in this age
group and it may be useful to monitor renal function. Elderly subjects had greater ceftaroline
exposure refative to non-elderly subjects when administered the same single dose of Teftaro.
However, higher exposure in elderly subjects was mainly attributed to age-related changes
in renal function. Dosage adjustment for elderly patients shouid be based on renal function [see
Dosage and Administration and Clinical Pharmacology]. Patients with Renal Impairment -
Dosage adjustment is required in patients with moderate (CrCl > 30 to < 50 mL/min) or severe
(CrCl > 1510 < 30 mL/min) renal impairment and in patients with end-stage renal disease (ESRD
— defined as CrCl < 15 mL/min), including patients on hemodialysis (HD) [see Dosage and
Administration and Clinical Pharmacology].

OVERDOSAGE: In the event of overdose, Teflaro should be discontinued and general supportive
treatment given. Ceftaroline can be removed by hemodialysis. In subjects with ESRD adminis-
tered 400 mg of Teflaro, the mean total recovery of ceftaroline in the dialysate following a 4-hour
hemodialysis session started 4 hours after dosing was 76.5 mg {21.6% of the dose). However,
no information is available on the use of hemodialysis to treat overdosage [see Clinical
Pharmacology].
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“Disease Maps is an extraordinary visual and narrative treat.
I have come to look forward to Tom Koch'’s books for the
wonderful and unique way that he can synthesize data and

present it visually and in the process tell us magnificent
stories.”

Dr. Abraham Verghese,

Stanford University School of Medicine

“This is a masterful book in conception and structure. It
is also extremely well written. What we find on reading
is an exquisite telling of the history of the medical science
of disease. The collection of medical maps, diagrams, and
other illustrations is impressive in scope—there are many
disease maps shown that have not been publicly available
before or collected in one place.”
Michael Friendly,
York University
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“An accessible and gripping narrative on a serious
topic that manages to explain, in plain English, how
viruses are changing the world.”—NAaTHAN WOLFE,
founder and CEO of Global Viral Forecasting
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