
Infection Control  
Hospital Epidemiology

IC
H 

E
Volume 38,   No 9

The Cambridge Medicine programme focuses its 
book publishing in a defined set of core clinical 
areas with our great strength in the clinical 
brain sciences. Other specialties of significant 
focus include reproductive medicine/obstetrics 
and gynaecology, anaesthesia and critical care, 
emergency medicine and pathology. 

Our journals programme covers a broad spectrum 
of medical disciplines including emergency and 
disaster medicine, epidemiology and infectious 
diseases, biomedical science, genetics, nutrition, 
mental health and psychiatry, and neuroscience. 

We partner with many learned societies including 
The Society for Healthcare Epidemiology of 
America, the Neuroscience Education Institute, 
and the Royal College of Obstetricians and 
Gynaecologists. 

For further details visit: 

cambridge.org/core-medicine

Medicine 
Books and Journals from 
Cambridge University Press

SEPTEMBER 2017 JOSEPH LISTER

V
olum

e 38,  N
um

ber 9
Infection C

ontrol &
 H

ospital E
pidem

iology 
Septem

ber 2017 
Pages 1017–1136

https://doi.org/10.1017/ice.2017.184 Published online by Cambridge University Press

https://doi.org/10.1017/ice.2017.184


https://doi.org/10.1017/ice.2017.184 Published online by Cambridge University Press

https://doi.org/10.1017/ice.2017.184


Infection Control & Hospital Epidemiology

Volume 38 2017 Number 9

CONTENTS

Obituary
1017 Society for Healthcare Epidemiology (SHEA) Mourns the Passing of Past Presidents

Original Articles
1019 The Effect of Adding Comorbidities to Current Centers for Disease Control and Prevention

Central-Line–Associated Bloodstream Infection Risk-Adjustment Methodology
Sarah S. Jackson, Surbhi Leekha, Laurence S. Magder, Lisa Pineles, Deverick J. Anderson, William E.
Trick, Keith F. Woeltje, Keith S. Kaye, Kristen Stafford, Kerri Thom, Timothy J. Lowe and Anthony D. Harris

1025 Commentary: Moving to a More Level Playing Field: The Need for Risk Adjustment of Publicly Reported
Hospital CLABSI Performance
Thomas R. Talbot

1027 Serratia marcescens Bacteremia: Nosocomial Cluster Following Narcotic Diversion
Leah M. Schuppener, Aurora E. Pop-Vicas, Erin G. Brooks, Megan N. Duster, Christopher J. Crnich,
Alana K. Sterkel, Aaron P. Webb and Nasia Safdar

1032 A Role for Antimicrobial Stewardship in Clinical Sepsis Pathways: a Prospective Interventional Study
John Burston, Suman Adhikari, Andrew Hayen, Heather Doolan, Melissa L. Kelly, Kathy Fu,
Tomas O. Jensen and Pamela Konecny

1039 Reducing Second Gram-Negative Antibiotic Therapy on Pediatric Oncology and Hematopoietic Stem Cell
Transplantation Services
Rachel L. Wattier, Emily R. Levy, Amit J. Sabnis, Christopher C. Dvorak and Andrew D. Auerbach

1048 Prevalence and Predictors of Postdischarge Antibiotic Use Following Mastectomy
Margaret A. Olsen, Katelin B. Nickel, Victoria J. Fraser, Anna E. Wallace and David K. Warren

1055 Decrease in Vancomycin-Resistant Enterococcus Colonization After Extensive Renovation of a Unit Dedicated
to the Treatment of Hematologic Malignancies and Hematopoietic Stem-Cell Transplantation
Clyde D. Ford, Michaela A. Gazdik Stofer, Jana Coombs, Bert K. Lopansri, Brandon J. Webb,
Gabriela Motyckova and Finn Bo Petersen

1062 Surveillance of Endoscopes: Comparison of Different Sampling Techniques
Lien Cattoir, Thomas Vanzieleghem, Lisa Florin, Tania Helleputte, Martine De Vos, Bruno Verhasselt,
Jerina Boelens and Isabel Leroux-Roels

1070 Acquisition of Clostridium difficile Colonization and Infection After Transfer From a Veterans Affairs Hospital
to an Affiliated Long-Term Care Facility
Suresh Ponnada, Dubert M. Guerrero, Lucy A. Jury, Michelle M. Nerandzic, Jennifer L. Cadnum,
M. Jahangir Alam and Curtis J. Donskey

1077 Assessment of Healthcare Worker Protocol Deviations and Self-Contamination During Personal Protective
Equipment Donning and Doffing
Jennie H. Kwon, Carey-Ann D. Burnham, Kimberly A. Reske, Stephen Y. Liang, Tiffany Hink, Meghan A.
Wallace, Angela Shupe, Sondra Seiler, Candice Cass, Victoria J. Fraser and Erik R. Dubberke, for the CDC
Prevention Epicenters

Cover image: Detail of Lister Introduces Antisepsis, from “The History of Medicine” by Robert Thom, used
with permission from University of Michigan Museum of Art.

https://doi.org/10.1017/ice.2017.184 Published online by Cambridge University Press

https://doi.org/10.1017/ice.2017.184


1084 Surgical Site Infections After Liver Transplantation: Prospective Surveillance and Evaluation of 250 Transplant
Recipients in Canada
Yoichiro Natori, Rawan Kassar, Aled Iaboni, Seyed M. Hosseini-Moghaddam, James Vu, Shahid Husain,
Eberhard L. Renner, David Grant and Coleman Rotstein

1091 Variable Case Detection and Many Unreported Cases of Surgical-Site Infection Following Colon Surgery and
Abdominal Hysterectomy in a Statewide Validation
Michael S. Calderwood, Susan S. Huang, Vicki Keller, Christina B. Bruce, N. Neely Kazerouni and
Lynn Janssen

1098 What’s Trending in Infection Control? Scoping and Narrative Reviews
Brett G. Mitchell, Dayna Petrie, Lindsay Morton and Stephanie J. Dancer

Concise Communications
1103 Epidemiologic Review of Veterans Health Administration Patients with Isolation of Nontuberculous

Mycobacteria after Cardiopulmonary Bypass Procedures
Gina Oda, Russell Ryono, Cynthia Lucero-Obusan, Patricia Schirmer, Hasan Shanawani, Katrina Jacobs
and Mark Holodniy

1107 Environmental Surfaces in Healthcare Facilities are a Potential Source for Transmission of Candida auris and
Other Candida Species
Christina T. Piedrahita, Jennifer L. Cadnum, Annette L. Jencson, Aaron A. Shaikh, Mahmoud A. Ghannoum
and Curtis J. Donskey

1110 Patient Hand Colonization With MDROs Is Associated with Environmental Contamination in Post-Acute Care
Payal K. Patel, Julia Mantey and Lona Mody

Research Briefs
1114 Secular Trends in Nosocomial Vancomycin-Resistant Enterococcal Bloodstream Infections Among United

States Veterans Affairs Hospitals, Fiscal Years 2004 through 2014
Nicholas S. Britt, Emily M. Potter, James A. McKinnell, Nimish Patel, Sarah E. Battersby andMolly E. Steed

1116 The Effect of Ultraviolet Light on Clostridium difficile Spore Recovery Versus Bleach Alone
Christina Liscynesky, Lisa P. Hines, Justin Smyer, Megan Hanrahan, Robert C. Orellana and
Julie E. Mangino

1117 Resolution of Carbapenemase-Producing Klebsiella pneumoniae Outbreak in a Tertiary Cancer Center; the
Role of Active Surveillance
Clare Rock, Melanie S. Curless, Maggie Cantara, Seema Mehta, Kristen A. Marrone, Karen C. Carroll,
Patricia Simner and Lisa L. Maragakis

Letters to the Editor
1120 What’s Lurking Around the Corner? Polymyxin B Resistance Among Klebsiella pnemoniae carbapenemase–

producing Enterobacteriaceae, and Others, as a Burden of Use
Leandro Reus Rodrigues Perez

1121 Epidemiology of Adaptive and Intrinsic Polymyxin Resistance Mechanisms by Comparing Polymyxin-
Resistant Pathogen Prevalence in a One-Year Follow-Up Survey
Leandro Reus Rodrigues Perez

1123 Characteristics of Enterobacteriaceae Isolates Coharboring Distinct Carbapenemase Genes
Franciéli P. Rozales, Otavio A. Lovison, Cibele M. Magagnin, Amanda S. Martins, Marina N. Crispim,
Alexandre P. Zavascki and Afonso L. Barth

1126 Pseudomonas aeruginosa Outbreak in a Neonatal Intensive Care Unit Attributed to Hospital Tap Water:
Methodological and Statistical Issues to Avoid Misinterpretation
Saeid Safiri and Erfan Ayubi

https://doi.org/10.1017/ice.2017.184 Published online by Cambridge University Press

https://doi.org/10.1017/ice.2017.184


1127 Long-Term Care Facility (LTCF) Residents Colonized With Multidrug-Resistant (MDR) Klebsiella
pneumoniae Lineages Frequently Causing Infections in Portuguese Clinical Institutions
Carla Rodrigues, Ana C. Mendes, Filip Sima, Jan Bavlovič, Elisabete Machado, Ângela Novais and
Luísa Peixe

1130 Room Occupancy-Associated Transmission of MDRO, Clostridium difficile, or Norovirus: Results From
a Room Surveillance Project
Sebastian Schulz-Stübner, Peter Leonards and Petra Zimmer

1131 Clinical Care of Hematological Patients in a Bone Marrow Transplant Unit: Do Human Resources Influence
Infection Incidence?
Michele Malagola, Bendetta Rambaldi, Giuseppe Ravizzola, Nicola Polverelli, Alessandro Turra,
Enrico Morello, Cristina Skert, Valeria Cancelli, Federica Cattina, Simona Bernardi, Simone Perucca,
Liana Signorini, Roberto Stellini, Francesco Castelli, Arnaldo Caruso and Domenico Russo

1132 High Levels of Hand-Hygiene Compliance Are a Worthwhile Pursuit
Emily E. Sickbert-Bennett, Lauren M. DiBiase and David J. Weber

1133 Role of Ethanol Locks in Reducing Bloodstream Infections in Adults on Parenteral Nutrition
Marylee V. Worley, Eliza W. Dollard, Laura Aragon, Kellie Henderson, Lilian M. Abbo and Patricia Byers

1135 What’s In A Name? A “Cluster” Of Hospital Epidemiologists
David J. Weber, Shelley K. Summerlin-Long and Emily E. Sickbert-Bennett

Corrigendum
1136 Carbapenem-Resistant Enterobacteriaceae: A Strategic Roadmap for Infection Control–CORRIGENDUM

https://doi.org/10.1017/ice.2017.184 Published online by Cambridge University Press

https://doi.org/10.1017/ice.2017.184


INFECTION CONTROL & HOSPITAL EPIDEMIOLOGY cambridge.org/ICHE 

An Offi cial Publication of the Society for Healthcare Epidemiology of America

Infection Control & Hospital Epidemiology (ISSN 0899-823X) is 
published monthly by Cambridge University Press, One Liberty Plaza, New 
York, NY 10006, USA. 

Editorial Offi ce
Communications should be addressed to the Editor, Infection Control & 
Hospital Epidemiology, One Liberty Plaza, New York, NY 10006 (email: 
iche.managingeditor@cambridge.org. Contributors should consult the 
Instructions for Contributors, which is available at the journal’s Web site. 

Advertising
Please direct advertising inquiries to M. J. Mrvica Associates, 2 West Taunton 
Avenue, Berlin, NJ 08009 (e-mail: mjmrvica@mrvica.com; telephone: 
856-768-9360, fax: 856-753-0064). Publication of an advertisement in 
Infection Control & Hospital Epidemiology does not imply endorsement of 
its claims by the Society for Healthcare Epidemiology of America, by the 
Editor, or by Cambridge University Press. 

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, 
email: info@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 Cambridge University Press. Full 
details may be found at: www.cambridge.org/about-us/rights-permissions.

Subscriptions
The individual subscription rate for 2017 is $247. Individuals have the 
option to order directly from Cambridge University Press. Institutional 
print + electronic and e-only subscriptions are available from Cambridge 
University Press and include unlimited online access; rates are tiered 
according to an institution’s type and research output and may be reviewed 
at the journal’s CJO homepage: cambridge.org/ICHE.

Please direct subscription inquiries and requests for back issues to Customer 
Services at Cambridge University Press, e-mail: subscriptions_newyork@
cambridge.org (USA, Canada, and Mexico) or journals@cambridge.org 
(outside of USA, Canada, and Mexico). 

Postmaster: Send address changes to Infection Control & Hospital 
Epidemiology, Cambridge University Press, One Liberty Plaza, New York, 
NY 10006 USA. 

EDITOR
Suzanne F. Bradley, MD • Ann Arbor, MI

DEPUTY EDITOR
Carol Chenoweth, 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
Lindsay E. Nicolle, MD • Winnipeg, Manitoba
Trevor C. Van Schooneveld, MD • Omaha, NE
David Weber, MD, MPH • Chapel Hill, NC

STATISTICS CONSULTANTS
Jon P. Furuno, PhD • Portland, OR 
Jessina C. McGregor, PhD • Portland, OR

MANAGING EDITOR
Sara Marcus • New York, NY

PAST EDITORS
Infection Control
Richard P. Wenzel, MD, 1980-1987 (vols. 1-8)
Infection Control & Hospital Epidemiology
Richard P. Wenzel, MD, 1988-1992 
(vols. 9-13) 
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
Deverick Anderson, MD, MPH • Durham, NC 

Anucha Apisarnthanarak, MD • Pratumthani, Thailand 
Lennox Archibald, MD, FRCP • Alachua, FL 
Shailen Banerjee, PhD • Atlanta, GA  
Elise M. Beltrami, MD, MPH • 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 
Mohamad Fakih, MD, MPH • Grosse Pointe Woods, MI
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, IA 
Peter N. R. Heseltine, MD • Brea, CA  
John A. Jernigan, MD, MS • Atlanta, GA 
Mini Kamboj, MD • New York, NY

Carol A. Kauffman, MD • Ann Arbor, MI
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 • Collegeville, PA 
Joseph M. Mylotte, MD, CIC • Buffalo, NY 
Jan Evans Patterson, MD • San Antonio, TX 
David A. Pegues, MD • Philadelphia, PA
Didier Pittet, MD, MS • Geneva, Switzerland 
Isaam 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 
Andrew E. Simor, MD • Toronto, ON 
Philip W. Smith, MD • Omaha, NE 
Kurt Stevenson, MD, MPH • Columbus, OH 
Nimalie Stone, MD • Atlanta, GA 
Thomas 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

https://doi.org/10.1017/ice.2017.184 Published online by Cambridge University Press

https://doi.org/10.1017/ice.2017.184


About the cover:

The cover format of each volume of Infection Control & Hospital Epidemiology honors one
of the many professionals throughout history who recognized not only how disease might be
spread but also how the principles of epidemiology could be applied to reduce healthcare-
associated infections.

Joseph Lister (1827–1912) was born to a Quaker family in the outskirts of London. His
father, Joseph Jackson Lister, worked as a wine merchant by day and pursued the study of
optics as a hobby. His work helped found modern microscopy, for which he was elected to
the Royal Academy in 1832.

Young Lister decided to become a surgeon at an early age. Due to his religious affiliation,
Lister was barred from attending older universities of greater prestige and settled upon study
at the University of London, from which he received his medical degree and Fellowship
in the Royal Academy of Surgeons. Lister moved to Edinburgh in 1853 to work under
Mr. Syme, one of the preeminent British surgeons of the day. In Edinburgh, Lister made
important observations on the pathogenesis of inflammation. He also gained a wife, Syme’s
daughter, Agnes, but in doing so had to become a member of the Church of England. Agnes
worked closely beside Lister for many years, recording his experiments in great detail.

By 1856, Lister assumed professorship in surgery at the University of Glasgow, where he began to develop his principles of
antiseptic surgery. At the time, surgical morality rates from sepsis ranged from 23% to 60%, and it was assumed that putrefaction
and purulent infection of wounds originated from tainted air. Based on the work of his colleague, Louis Pasteur, Lister performed
a series of meticulous experiments in which he used antiseptics and developed optimal wound dressing techniques that focused
on keeping wounds clean rather than excluding air. Lister traveled widely in the United Kingdom, Europe, and the United States
promoting his wound-care techniques. He returned briefly to Edinburgh before assuming the Chair of Clinical Surgery at King’s
College in London. In 1891, Lister became a Founder of the British Institute for Preventive Medicine, the first academic medical
research institute in the United Kingdom. He served as the Institute’s President, and the organization was ultimately renamed in
his honor. Lister served as President of the Royal Society of London and was appointed to the House of Lords. After his death,
Lord Lister chose not to be buried in Westminster Abbey but rather was laid to rest next to his wife.

Cover image: Detail of Lister Introduces Antisepsis, from “The History of Medicine” by Robert Thom, used
with permission from University of Michigan Museum of Art.
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Physician for Infection Prevention - ID / Epidemiology
Mount Sinai Health System - New York, NY 10019 

The Mount Sinai Health System is currently seeking a full-time Physician with experience, knowledge of, and 
interest in, health care epidemiology, infection prevention and infectious diseases to lead and direct the Mount
Sinai Downtown and Mount Sinai Brooklyn Infection Prevention Programs to eliminate healthcare associated
infections. The physician will have oversight of, and accountability for, all hospital-wide and associated ambulatory 
Mount Sinai Downtown and Mount Sinai Brooklyn facilities-based infection prevention programs.

Responsibilities include reporting of HAIs, development and implementation of corrective action plans to reduce
HAIs across the spectrum of health care. Additionally, this physician will serve as the regulatory lead in infection
prevention for all surveys/inspections.

As one of the premier academic health systems in the country, we expect candidates to have a strong clinical
background and be fully committed to the mission of Mount Sinai Health System. The Mount Sinai Health System
is undertaking a major transformation of our pre-existing health care facilities. Further description may be found
at mountsinai.org/locations/downtown.

In addition, the position will allow the candidate to collaborate with and benefit from the Institute for Translational
Epidemiology at Icahn School of Medicine.

Position Details:

 Lead the hospitals’ efforts to eliminate healthcare associated infections
 Designated oversight and accountability for all hospital-wide and associated ambulatory facilities-based 

infection prevention programs.
 Share care responsibilities and coverage with other team members
 Significant opportunities for leadership and career development
 Reports to the Chief Medical Officer of Mount Sinai Downtown.

Position Qualifications:

 Medical Degree from an Accredited University
 New York State Medical License
 Board Certified in Infectious Disease
 3-5 years’ experience Infection Prevention and Control
 EIS or similar specialty training preferred

The Mount Sinai Health System is an integrated health system committed to providing distinguished care,
conducting transformative research, and advancing biomedical education. Structured around seven hospital 
campuses and a single medical school, the Health System has an extensive ambulatory network and a range of
inpatient and outpatient services—from community-based facilities to tertiary and quaternary care.

Mount Sinai is an equal opportunity employer.

Please specify job number of interest and send CV to:

Alex Cano

Director Physician Recruitment

Mount Sinai Health System

alex.cano@mountsinai.org

Job Type: Full-time
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OUT NOW!

This practical manual provides a comprehensive yet 
concise guide to state-of-the-art molecular techniques 
and their applications. It starts with an overview of the 
essential principles of molecular techniques, followed by 
separate chapters detailing the use of these techniques 
in particular tissues and organs, and describing 
recommended treatment plans. Each chapter covers the 
tests available, their advantages, limitations, and use 
as diagnostic and prognostic tools, with key learning 
points at the end of each topic. Using both histologic 
and cytologic samples, it discusses how to interpret test 
results in a pathologic context and enables trainees and 
practicing pathologists to gain an in-depth understanding 
of molecular diagnostic techniques and how to 
incorporate them into routine diagnostic practice. Aiding 
the daily practice of refining diagnosis, as well as offering 
a didactic approach, this book is an essential reference for 
practicing pathologists and cytopathologists  as well as 
trainees in pathology.

• Offers a system-specific molecular approach in tissues 
and cytological preparations and covers current and 
future trends in molecular pathology to familiarize 
pathologists and cytopathologists with molecular 
diagnostic and prognostic criteria

• Describes the application of molecular techniques in 
diagnostic histopathology, cytopathology and clinical 
management

• Each chapter ends with a set of key learning points, 
offering a summary as well as a learning tool to 
surgical pathologists and cytopathologists

Edited by John M. S. Bartlett,  
Ontario Institute for Cancer Research, Toronto

Abeer Shaaban,  
University Hospitals Birmingham NHS Foundation Trust

Fernando Schmitt,  
Laboratoire National de Santé, Luxembourg

Print/Online Bundle 
414 pages / 86 color illus. 38 tables 
9781107443464 / $135.00 / £84.99

For more information, please go to  
www.cambridge.org/molecularpathology
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