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Eduardo Alexandrino Medeiros, Lourdes Dueñas, Nilton Yhuri Carreazo, Estuardo Salgado,  
Safaa Abdulaziz-Alkhawaja, Hala Mounir Agha, Amani Ali El-Kholy, Mohammad Abdellatif Daboor, 
Ertugrul Guclu, Oguz Dursun, Iftihar Koksal, Merve Havan, Suna Secil Ozturk-Deniz, Dincer Yildizdas, 
Emel Okulu, Abeer Aly Omar, Ziad A. Memish, Jarosław Janc, Sona Hlinkova, Wieslawa Duszynska,  
George Horhat-Florin, Lul Raka, Michael M. Petrov and Zhilin Jin

576 In vitro assessment of isopropanol leakage from antiseptic barrier caps into commonly used needleless connectors
Camille Boissière, Astrid Bacle, Romain Pelletier, Diane Le Bouedec, Thomas Gicquel, Yves Lurton and 
Brendan Le Daré

583 Factors associated with patient-to-healthcare personnel (HCP) and HCP-to-subsequent patient transmission 
of methicillin-resistant Staphylococcus aureus
Timileyin Y. Adediran, Gwen L. Robinson, J. Kristie Johnson, Yuanyuan Liang, Sarah Bejo, Surbhi Leekha, David 
A. Rasko, O. Colin Stine, Anthony D. Harris and Kerri A. Thom

590 Potential underreporting of treated patients using a Clostridioides difficile testing algorithm that screens with 
a nucleic acid amplification test
Alice Y. Guh, Scott Fridkin, Dana Goodenough, Lisa G. Winston, Helen Johnston, Elizabeth Basiliere,  
Danyel Olson, Christopher D. Wilson, Jasmine J. Watkins, Lauren Korhonen and Dale N. Gerding

599 The role of the hospital bed in hospital-onset Clostridioides difficile: A retrospective study with mediation analysis
Lucy S. Witt, Jessica Howard-Anderson, Radhika Prakash-Asrani, Elizabeth Overton and Jesse T. Jacob

CONTENTS

Cover image: In Our Hands, 2023

https://doi.org/10.1017/ice.2024.68 Published online by Cambridge University Press

https://doi.org/10.1017/ice.2024.68


604 Hospital-acquired infections surveillance: The machine-learning algorithm mirrors National Healthcare Safety 
Network definitions
Stephani Amanda Lukasewicz Ferreira, Arateus Crysham Franco Meneses, Tiago Andres Vaz, Otavio Luiz da 
Fontoura Carvalho, Camila Hubner Dalmora, Daiane Pressotto Vanni, Isabele Ribeiro Berti and  
Rodrigo Pires dos Santos

609 A five-year quasi-experimental study to evaluate the impact of empiric antibiotic order sets on antibiotic use 
metrics among hospitalized adult patients
Wesley D. Kufel, Jeffrey M. Steele, Rahul Mahapatra, Mitchell V. Brodey, Dongliang Wang,  
Kristopher M. Paolino, Paul Suits, Derek W. Empey and Stephen J. Thomas

618 Incidence and outcomes of hospital-associated respiratory virus infections by viral species
Joshua G. Petrie, Riley Moore, Adam S. Lauring and Keith S. Kaye

630 Cycle threshold dynamics of non–severe acute respiratory coronavirus virus 2 (SARS-CoV-2) respiratory 
viruses
Selina Ehrenzeller, Rebecca Zaffini, Nicole D. Pecora, Sanjat Kanjilal, Chanu Rhee and Michael Klompas

635 A severe acute respiratory coronavirus virus 2 (SARS-CoV-2) nosocomial cluster with inter-facility spread: 
Lessons learned
Aurora E. Pop-Vicas, Laura Anderson, Gabrielle Hatas, Linda Stevens, Ashley Buys, David O’Connor, 
Nancy Wilson, Kasen Riemersma, Luis A Haddock Soto, Abby Richardson, Christine Clemens, Jennylynde 
Packham, Daniel Shirley and Nasia Safdar

644 A cluster of three extrapulmonary Mycobacterium abscessus infections linked to well-maintained water-based 
heater-cooler devices
Jessica L. Seidelman, Arthur W. Baker, Sarah S. Lewis, Bobby G.Warren, Aaron Barrett, Amanda Graves,  
Carly King, Bonnie Taylor, Jill Engel, Desiree Bonnadonna, Carmelo Milano, Richard J. Wallace,  
Matthew Stiegel, Deverick J. Anderson and Becky A. Smith

651 Implementing a continuous quality-improvement framework for tuberculosis infection prevention and 
control in healthcare facilities in China, 2017–2019
Canyou Zhang, Stephanie O’Connor, Sarah E. Smith-Jeffcoat, Diana Forno Rodriguez, Hui Guo, Ling Hao, 
Hui Chen, Yanbo Sun, Yan Li, Jiying Xu, Liang Chen, Lan Xia, Xing Yang, Anand Date and Jun Cheng

658 Bacterial contamination of air and surfaces during dental procedures—An experimental pilot study using 
Staphylococcus aureus
Jessica Franz, Thomas C. Scheier, Maja Aerni, Andrea Gubler, Peter W. Schreiber, Silvio D. Brugger, and 
Patrick R. Schmidlin

Concise Communication

664 Assessing clinicians’ and trainees’ knowledge and practice of the IDSA guidelines for asymptomatic  
bacteriuria in older adults
Eleanor E. A. Smith, Nagakrishnal Nachimuthu, John Flynn, Ashok Balasubramanyam, Jose A. Negrete, 
Barbara W. Trautner and Mayar Al Mohajer

667 Diagnostic testing and antibiotic utilization among inpatients evaluated for coronavirus disease 2019 
(COVID-19) pneumonia
Megan R. Wimmer, Meggie Griffin, Alex Peterson-Weber, Lucas T. Schulz, Ashlee G. Hamel,  
Rebecca J. Schwei, Karen Fong, Donna R. Burgess, Meghan Brett, Cory M. Hale, Marisa Holubar,  
Rupali Jain, Rachel Larry, Emily S. Spivak, Helen Newland, Jessica Njoku, Michael Postelnick,  
Carla Walraven and Michael S. Pulia

https://doi.org/10.1017/ice.2024.68 Published online by Cambridge University Press

https://doi.org/10.1017/ice.2024.68


670 The impact of a blood-culture diagnostic stewardship intervention on utilization rates and antimicrobial  
stewardship
Melinda C. Wang, Kelvin J. Zhou, Sabra L. Shay, James P. Herlihy, Muhammad A. Siddique,  
Sergio Trevino Castillo, Todd M. Lasco, Miriam Barrett and Mayar Al Mohajer

674 Using interprofessional collaboration to reduce reported rates of central-line–associated bloodstream  
infection in an intensive care setting
Hannah Musgrove, Abigail Ruby, Eman Chami, Edward Pollak, Geehan Suleyman and Arielle Gupta

677 Diving deep for the needle in the haystack: An outbreak investigation of Burkholderia cenocepacia bacteremia
Abdul Ghafur, Praveen Balaguru, S. G. Ramanan, Rejiv Rajendranath, Revathi Raj, Mohammed Zehran,  
T. Raja, Jose M. Easow, Sankar Srinivasan, Dedeepiya Devaprasad, Thilakavathy Sukumar,  
Praveen Nilgar, K. Sakthivel, Rakkesh M. Nirumal, K. Chandra, Sree V. Lakshmi, Nandini Sethuraman,  
Yamuna Devi Bakthavatchalam and Balaji Veeraraghavan

681 Clostridioides difficile infection across the lifespan: Estimation using life tables
Derek S. Brown, Margaret A. Olsen, Matthew R. Keller, Dustin Stwalley, Andrew D. Tipping, Holly Yu  
and Erik R. Dubberke

684 The impact of environmental cleaning protocol featuring PX-UV in reducing the incidence of multidrug-resistant 
gram-negative healthcare-associated infection and colonization in intensive care units in Thailand
Supavit Vaivoothpinyo, Ornnicha Sathitakorn, Kittiya Jantarathaneewat, David J. Weber,  
Piyaporn Apisarnthanarak, Sasinuch Rutjanawech, Pichaya Tantiyavarong and Anucha Apisarnthanarak

Letters to the Editor

688 Strategies to maintain an N95 respirator supply during a pandemic supply-chain shortage
Mark O. Buchanan, Emily E. Sickbert-Bennett, Amy Selimos, Stephen M. Dean, Beth Willis, William P. Boone, 
Ashley M. Mitchell, Lauren M. DiBiase, Nicholas J. Shaheen and David J. Weber

690 Stepping on the brakes of the DeLorean: Considerations before implementing universal masking
Jocelyn A. Srigley, Martha Fulford, Karim Ali and Jennifer M. Grant

691 Impact of change in vancomycin-resistant Enterococcus infection prevention policy
Christopher R. Kiss, Susan Ryan, Jacky Meyer, Despina Kotsanas, Allen C. Cheng and Rhonda L. Stuart

https://doi.org/10.1017/ice.2024.68 Published online by Cambridge University Press

https://doi.org/10.1017/ice.2024.68


INFECTION CONTROL & HOSPITAL EPIDEMIOLOGY

An Official Publication of the Society for Healthcare Epidemiology of America

cambridge.org/ICHE

Editor-in-ChiEf
David P. Calfee, MD, MS • New York, NY, USA

dEPUtY Editor
David Weber, MD, MPH • Chapel Hill, NC, USA

ASSoCiAtE EditorS
Westyn Branch-Elliman, MD, MMSc • Boston, MA, USA
Tara N. Palmore, M.D., Washington, D.C.
Joshua K. Schaffzin, MD, PhD • Ottawa, ON, Canada 
Trevor C. Van Schooneveld, MD • Omaha, NE, USA

StAtiStiCS ConSULtAntS
Jon P. Furuno, PhD • Portland, OR, USA
Jessina C. McGregor, PhD • Portland, OR, USA

MAnAGinG Editor
iche.managingeditor@shea-online.org
Lindsay MacMurray • Brooklyn, NY, USA

SoCiAL MEdiA Editor
Alexander J. Sundermann, DrPH, CIC, FAPIC,  
Pittsburgh, PA, USA

PASt EditorS, infECtion ControL
Richard P. Wenzel, MD, Infection Control 1980-1987 
(vols. 1-8)

PASt EditorS, 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, 2000-2004 (vols. 23-25)
William R. Jarvis, MD, 2005-2006 (vols. 26 and 27)
Suzanne F. Bradley, MD, 2007-2021 (vols. 28-42)

EditoriAL AdViSorY BoArd                      
Deverick Anderson, MD, MPH • Durham, NC, USA

Anucha Apisarnthanarak, MD • Pratumthani, Thailand
Lennox Archibald, MD, FRCP • Alachua, FL, USA
Jo Anne Bennett, RN, PhD • New York, NY, USA
David Birnbaum, PhD, MPH • Sidney, BC, Canada
Yehuda Carmeli, MD, MPH • Tel Aviv, Israel
Vincent C.C. Cheng, MBBS, MD. • Hong Kong, China
Christopher Crnich, MD, MS • Madison, WI, USA
Erika D' Agata, MD, MPH • Providence, RI, USA
Daniel Diekema, MD • Portland, ME, USA
Elizabeth Dodds Ashley, PharmD • Durham City, NC, USA
Curtis J. Donskey, MD • Cleveland, OH, USA
Charles E. Edmiston, Jr., PhD • Milwaukee, WI, USA
Katherine Ellingson, PhD • Tucson, AZ, USA
Charlesnika T. Evans, PhD • Chicago, IL, USA
Mohamad Fakih, MD, MPH • Grosse Pointe Woods, 

MI, USA
Jeffery Gerber, MD, PhD • Philadelphia, PA, USA
Dale N. Gerding, MD • Hines, IL, USA
Donald A. Goldmann, MD • Boston, MA, USA
Nicholas Graves, PhD • Singapore, Singapore
Donna Haiduven, PhD, RN, CIC, CPH, FAPIC • Tampa, 

FL, USA
Anthony D. Harris, MD, MPH • Baltimore, MD, USA
David K. Henderson, MD • Bethesda, MD, USA
Elizabeth Henderson, PhD • Calgary, AB, Canada
Loreen A. Herwaldt, MD • Iowa City, IA, USA
John A. Jernigan, MD, MS • Atlanta, GA, USA
Robin L.P. Jump, MD, PhD • Cleveland, OH, USA
Mini Kamboj, MD • New York, NY, USA
Carol A. Kauffman, MD • Ann Arbor, MI, USA
Michael Klompas, MD • MPH, Boston, MA, USA
Sarah Krein, RN, PhD • Ann Arbor, MI, USA
Karl Madaras-Kelly, PharmD • MPH, Boise, ID, USA
Eric T. Lofgren, MS, PhD • Pullman, WA, USA

Jasmine R. Marcelin, MD • Omaha, NE, USA
Allison McGeer, MD • Toronto, ON, Canada
Leonard A. Mermel, DO, ScM • Providence, RI, USA
Linda Mundy, MD • Collegeville, PA, USA
Ann-Christine Nyquist, MD, MSPH • Aurora, CO, USA
Pierre Parneix, MD • Bordeaux, France 
Jan Evans Patterson, MD • San Antonio, TX, USA
David A. Pegues, MD • Philadelphia, PA, USA
Didier Pittet, MD, MS • Geneva, Switzerland
Anusha Rohit, MD, PhD • Dip RCPath, Chennai, India
William A. Rutala, PhD, MPH • Chapel Hill, NC, USA
Lisa Saiman, MD, MPH • New York, NY, USA
Sanjay Saint, MD, MPH • Ann Arbor, MI, USA
Marin Schweizer, PhD • Madison, WI, USA
Lynne M. Sehulster, PhD • Atlanta, GA, USA
John A. Sellick, DO • Amherst, NY, USA
Erica S. Shenoy, MD, PhD • Boston, MA, USA
Anna C. Sick-Samuels, MD, MPH • Baltimore, MD, USA
Rachel B. Slayton, PhD, MPH • Atlanta, GA, USA
Xiaoyan Song, PhD, MBBS, CIC • Washington, DC, USA
Arjun Srinivasan, MD • Atlanta, GA, USA
Kurt Stevenson, MD • MPH, Boise, ID, USA.
Nimalie Stone, MD • Atlanta, GA, USA
Thomas Talbot, MD MPH, • Nashville, TN, USA
Paul Tambyah, MBBS • Singapore
William Trick, MD • Chicago, IL, USA
Antoni Trilla, MD, PhD • Barcelona, Spain
Kavita Trivedi, MD • Alameda Country Public Health 

Department, San Leandro, CA, USA
Robert A. Weinstein, MD • Chicago, IL, USA
Marcus Zervos, MD • Detroit, MI, USA

infection  Control  &   hospital  Epidemiology  (iSSn  0899-823X)  is
published monthly by Cambridge University Press, One Liberty Plaza, New 
York, NY 10006, USA. Printed by Sheridan, a CJK Group Company.

Editorial office
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 prices for 2024 are: Print & Online: $353; 
Online Only: $284. 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 homepage on 
Cambridge Core: 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.

https://doi.org/10.1017/ice.2024.68 Published online by Cambridge University Press

https://doi.org/10.1017/ice.2024.68


Beginning with volume 43 (January 2022), the cover of Infection Control & Hospital Epidemiology 
(ICHE) will feature art inspired by or reflective of topics within the scope of the journal and 
their impact on patients, healthcare personnel and our society. These topics include healthcare-
associated infections, antimicrobial resistance, and healthcare epidemiology. The intent is to 
feature original artwork that has been created by individuals who have a personal connection to 
one or more of these topics through their clinical work, research, or experience as a patient or an 
affected patient’s family member, friend or advocate. The goal is to provide readers with a visual 
reminder of the human impact of the topics addressed in the journal and the importance of the 
work being done by those who read or contribute to ICHE and by all who are trying to make 
healthcare safer through the elimination of healthcare-associated infections.

For more information about the ICHE cover and how to submit artwork for consideration 
for a future cover, please visit the ICHE website: https://www.cambridge.org/core/journals/
infection-control-and-hospital-epidemiology/front-covers 

Artist: Michael Calderwood, MD, MPH 
Medium: Acrylic paints on canvas

Dr. Calderwood spoke to ICHE about his artwork.  
What was the inspiration for this artwork? Over the years, there have been many campaigns to improve hand hygiene in health 
care facilities (e.g., “Clean Hands Save Lives,” “My Health is in Your Hands,” “Speak up for Clean Hands”). During the past few 
years, though, the concept of the hand has taken on other meanings, as those in the healthcare community have lent a hand 
across a myriad of settings, have held the hand of patients, family, friends, and fellow healthcare workers who were suffering, 
and have stood hand-in-hand in facing the unknown, overcoming obstacles, and navigating the path forward. A hand held in an 
upward position, as shown in the painting, is also a means of saying “stop” or more specifically “prevent” as written on the palm. 
Whether it be in areas of HAI prevention, antimicrobial stewardship, outbreak investigation, diagnostic stewardship, or one of 
the many other topics covered within the pages of ICHE, the idea of prevention is one where safe and effective patient care is 
front and center in everything that we do. We are strongest when we work together toward a better future, recognizing that we 
each have something to teach, and we each have something to learn. As for the colors chosen in my art, many of our infection 
prevention strategies are targeted at infections involving blood, urine, wounds, stool, and water. You will see these each depicted, 
melding into a singular patina reminding us once again to wash our hands, as clean hands really do save lives. 

What is your personnel connection to the content of ICHE? I am an active member of the Society for Healthcare Epidemiology 
of America (SHEA), having served on multiple committees, including the Publications Committee. I am both an author and a 
reviewer for ICHE. Recently, I was lead author on the 2022 update of the surgical site infection prevention section of the Com-
pendium of Strategies to Prevent Healthcare-Associated Infections in Acute Care Hospitals. I have served in leadership roles in 
hospital epidemiology and antimicrobial stewardship, and I currently oversee both disciplines in my role as Chief Quality Officer 
at Dartmouth Hitchcock Medical Center. 

Dr. Calderwood is the Chief Quality Officer for Dartmouth Hitchcock Medical Center in Lebanon, New Hampshire, USA. He is 
an Associate Professor of Medicine at the Geisel School of Medicine at Dartmouth and a staff physician in Infectious Disease &  
International Health. 
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