
The Peer-Reviewed Management Source for Lab Professionals since 1969

MLO-online.com JANUARY 2023 • Vol 55 • No 1

CE:  
The challenge of 
antimicrobial resistance: 
The role of the antibiogram 
Page 8

LAB INNOVATOR
Kathy Wilson, HT(ASCP) QLS
Director of Pathology Accreditation
COLA PLUS

Point-of-care testing
Page 22

Metagenomic 
surveillance for 

emerging diseases
Page 30

What’s new in 
viral infectious 
diseases 
Page 16



* The Aptima SARS-CoV-2, Panther Fusion SARS-CoV-2, Aptima Zika Virus and Aptima SARS-CoV-2/Flu assays have not been FDA cleared or 
approved: These tests have been authorized by FDA under an EUA for use by authorized laboratories; the Aptima and Panther Fusion SARS-CoV-2 
assays have been authorized only for the detection of nucleic acid from SARS-CoV-2, not for any other viruses or pathogens; the Aptima Zika Virus 
assay has been authorized only for the detection of nucleic acid from Zika virus, not for any other viruses or pathogens; the Aptima SARS-CoV-2/
Flu assay has been authorized only for the simultaneous qualitative detection and differentiation of nucleic acid from SARS-CoV-2, influenza A virus, 
influenza B virus, and not for any other viruses or pathogens. The Aptima SARS-CoV-2, Panther Fusion SARS-CoV-2, and Aptima SARS-CoV-2/
Flu assays are only authorized for the duration of the declaration that circumstances exist justifying the authorization of emergency use of in vitro 
diagnostic tests for detection and/or diagnosis of COVID-19 under Section 564(b)(1) of the Act, 21 U.S.C. § 360bbb-3(b)(1), unless the authorization 
is terminated or revoked sooner. The Aptima Zika assay is only authorized for the duration of the declaration that circumstances exist justifying the 
authorization of emergency use of in vitro diagnostic tests for detection of Zika virus and/or diagnosis of Zika virus infection under Section 564(b)(1) 
of the Act, 21 U.S.C. § 360bbb-3(b)(1), unless the authorization is terminated or revoked sooner.

† In development and not for sale.

The potential to grow.The power to choose.

GROW ON PANTHER SCALABLE SOLUTIONS

ADD ON
PANTHER FUSION®

ADD ON
PANTHER® PLUS

ADD ON
PANTHER® LINK

ADD ON
PANTHER® TRAX*

ADS-03812-001 Rev. 001 © 2022 Hologic, Inc. All rights reserved. Hologic, Aptima, Panther, Panther Fusion and associated logos are trademarks and/or registered trademarks of Hologic, Inc. and/or its subsidiaries in the United 
States and/or other countries.

The Panther® system is the best-in-class automated 
platform designed for scalability. Choose from a variety 
of instrument add-ons and our expanding assay menu 
for an economical path toward consolidation and growth.

Consolidate your respiratory testing today  

and meet your lab’s growing needs of tomorrow.

  Flu A/B/RSV

  Paraflu 1-4

  SARS-CoV-2/Flu A/B*

  SARS-CoV-2/Flu A/B/RSV†

  AdV/hMPV/RV

  SARS-CoV-2*

  CT/NG

  Mycoplasma genitalium

  Trichomonas vaginalis

  Bacterial vaginosis

  Candida vaginitis/ 

       Trichomonas vaginalis

  HSV 1 & 2

  HPV

  HPV 16 18/45

  Zika Virus*

W O M E N ’ S  H E A L T H

  HIV-1 Quant Dx

  HCV Quant Dx

  HBV Quant

  CMV Quant

  Flu A/B/RSV

  Paraflu

  AdV/hMPV/RV

  SARS-CoV-2*

  SARS-CoV-2/Flu A/B*

  SARS-CoV-2/Flu A/B/RSV†

I N F E C T I O U S  D I S E A S E

  GI Bacterial†

  GI Expanded Bacterial†

  GI Viral†

  GI Parasite†

  GBS†

  EBV† 

  BKV† 

  C. di�cile†

  M. gen macrolide resistance†

  Monkeypox†

2301MLO_HologicTotalHealth_SP.indd   1 12/7/22   9:59 AM
C2.indd   2 12/13/2022   12:23:12 PM



* The Aptima SARS-CoV-2, Panther Fusion SARS-CoV-2, Aptima Zika Virus and Aptima SARS-CoV-2/Flu assays have not been FDA cleared or 
approved: These tests have been authorized by FDA under an EUA for use by authorized laboratories; the Aptima and Panther Fusion SARS-CoV-2 
assays have been authorized only for the detection of nucleic acid from SARS-CoV-2, not for any other viruses or pathogens; the Aptima Zika Virus 
assay has been authorized only for the detection of nucleic acid from Zika virus, not for any other viruses or pathogens; the Aptima SARS-CoV-2/
Flu assay has been authorized only for the simultaneous qualitative detection and differentiation of nucleic acid from SARS-CoV-2, influenza A virus, 
influenza B virus, and not for any other viruses or pathogens. The Aptima SARS-CoV-2, Panther Fusion SARS-CoV-2, and Aptima SARS-CoV-2/
Flu assays are only authorized for the duration of the declaration that circumstances exist justifying the authorization of emergency use of in vitro 
diagnostic tests for detection and/or diagnosis of COVID-19 under Section 564(b)(1) of the Act, 21 U.S.C. § 360bbb-3(b)(1), unless the authorization 
is terminated or revoked sooner. The Aptima Zika assay is only authorized for the duration of the declaration that circumstances exist justifying the 
authorization of emergency use of in vitro diagnostic tests for detection of Zika virus and/or diagnosis of Zika virus infection under Section 564(b)(1) 
of the Act, 21 U.S.C. § 360bbb-3(b)(1), unless the authorization is terminated or revoked sooner.

† In development and not for sale.

The potential to grow.The power to choose.

GROW ON PANTHER SCALABLE SOLUTIONS

ADD ON
PANTHER FUSION®

ADD ON
PANTHER® PLUS

ADD ON
PANTHER® LINK

ADD ON
PANTHER® TRAX*

ADS-03812-001 Rev. 001 © 2022 Hologic, Inc. All rights reserved. Hologic, Aptima, Panther, Panther Fusion and associated logos are trademarks and/or registered trademarks of Hologic, Inc. and/or its subsidiaries in the United 
States and/or other countries.

The Panther® system is the best-in-class automated 
platform designed for scalability. Choose from a variety 
of instrument add-ons and our expanding assay menu 
for an economical path toward consolidation and growth.

Consolidate your respiratory testing today  

and meet your lab’s growing needs of tomorrow.

  Flu A/B/RSV

  Paraflu 1-4

  SARS-CoV-2/Flu A/B*

  SARS-CoV-2/Flu A/B/RSV†

  AdV/hMPV/RV

  SARS-CoV-2*

  CT/NG

  Mycoplasma genitalium

  Trichomonas vaginalis

  Bacterial vaginosis

  Candida vaginitis/ 

       Trichomonas vaginalis

  HSV 1 & 2

  HPV

  HPV 16 18/45

  Zika Virus*

W O M E N ’ S  H E A L T H

  HIV-1 Quant Dx

  HCV Quant Dx

  HBV Quant

  CMV Quant

  Flu A/B/RSV

  Paraflu

  AdV/hMPV/RV

  SARS-CoV-2*

  SARS-CoV-2/Flu A/B*

  SARS-CoV-2/Flu A/B/RSV†

I N F E C T I O U S  D I S E A S E

  GI Bacterial†

  GI Expanded Bacterial†

  GI Viral†

  GI Parasite†

  GBS†

  EBV† 

  BKV† 

  C. di�cile†

  M. gen macrolide resistance†

  Monkeypox†

2301MLO_HologicTotalHealth_SP.indd   1 12/7/22   9:59 AM
001.indd   1 12/13/2022   10:56:43 AM



2

IN THIS ISSUE...
FACEBOOK
facebook.com//MLOMedicalLaboratoryObserver

TWITTER
twitter.com /MedicalLabMLO

LINKEDIN
linkedin.com /groups/2301731/

 JANUARY 2023 | Vol. 55, No. 1

16

28

28

  4 From the editor

  6 The observatory

Q&A 

  7 Readers’ questions answered

CONTINUING EDUCATION 

  8 The challenge of antimicrobial resistance for the clinical laboratory: The 
role of the antibiogram
By Fred C. Tenover, Ph.D., D(ABMM), FIDSA, FAAM, FISAC

14 CE test
Tests can be taken online or by mail. See page 14 for testing and payment details.

CLINICAL ISSUES 

16 Plague take it! What’s new in viral infectious diseases?
By Linda L. Williford Pifer, Ph.D., SM(ASCP), GS(ABB) 

EDUCATION   

20 Virtually uninterrupted: A virtual learning success 
By Stephanie Post

BEST PRACTICES   

22 Preparing point-of-care testing for the long journey  
By Harvey W. Kaufman, MD

LAB MANAGEMENT

28 How Northern Light Eastern Maine Medical Center phlebotomy team 
survived the pandemic
By Janelle Campbell, ASCP

MOLECULAR DIAGNOSTICS   

30 Metagenomic surveillance for emerging diseases: An idea whose time 
has come? 
By John Brunstein, PhD

PRODUCT FOCUS   

34 Assays

MARKETPLACE

36 Spotlights

37 Advertisers index

LAB INNOVATOR   

38 Over 45 years of making a difference in the laboratory 
By Christina Wichmann

38

8

20

The Peer Reviewed Management Source for Lab Professionals since 1969

When care can’t wait, hospitals rely on Acute Care Diagnostics from Werfen, a synergistic testing portfolio 

in point-of-care settings. Our integrative Blood Gas, Whole Blood Hemostasis and Patient Blood 

Management cartridge-based systems with quality management and connectivity solutions deliver fast, 

actionable results—simply and e�ciently—so you can remain focused on patient care.

Integrative solutions
at the speed of life

Emergency Department Intensive Care Unit Cardiovascular Operating RoomCardiac Catheterization
Laboratory

Acute Care Diagnostics

For more information, contact your local Werfen representative  or distributor.

werfen.com

*Not Health Canada-licensed. Not available in all countries.

GEM, Premier, GEM Premier ChemSTAT, ChemSTAT, GEMweb, iQM, Hemochron, VerifyNow, Avoximeter, and ROTEM are trademarks of Instrumentation Laboratory 
Company (d.b.a. Werfen) and/or one of its subsidiaries or parent companies and may be registered in the United States Patent and Trademark O�  ce and in other 
jurisdictions. The Werfen logo is a trademark of Werfen and may be registered in the Patent and Trademark O�  ces of jurisdictions throughout the world. All other product 
names, company names, marks, logos, and symbols are trademarks of their respective owners.

©2023 Instrumentation Laboratory. All rights reserved.

2301MLO_WerfenInstrumentationLaboratory.indd   1 12/2/22   10:36 AM

Photo courtesy of Sysmex

ID 38596122 © Emil Zhelyazkov | Dreamstime.com 
ID 233070062 © Nickswipe | Dreamstime.com

Photo by Angellodeco@ Dreamstime.com

Photo by Nigeria Centre for Disease Control

Photo courtesy of Kathy Wilson, HT(ASCP) QLS

JANUARY 2023   MLO-ONLINE.COM2

002-003_MLO202301_TOC_PC_CW_EB.indd   2 12/13/2022   12:31:54 PM



When care can’t wait, hospitals rely on Acute Care Diagnostics from Werfen, a synergistic testing portfolio 

in point-of-care settings. Our integrative Blood Gas, Whole Blood Hemostasis and Patient Blood 

Management cartridge-based systems with quality management and connectivity solutions deliver fast, 

actionable results—simply and e�ciently—so you can remain focused on patient care.

Integrative solutions
at the speed of life

Emergency Department Intensive Care Unit Cardiovascular Operating RoomCardiac Catheterization
Laboratory

Acute Care Diagnostics

For more information, contact your local Werfen representative  or distributor.

werfen.com

*Not Health Canada-licensed. Not available in all countries.

GEM, Premier, GEM Premier ChemSTAT, ChemSTAT, GEMweb, iQM, Hemochron, VerifyNow, Avoximeter, and ROTEM are trademarks of Instrumentation Laboratory 
Company (d.b.a. Werfen) and/or one of its subsidiaries or parent companies and may be registered in the United States Patent and Trademark O�  ce and in other 
jurisdictions. The Werfen logo is a trademark of Werfen and may be registered in the Patent and Trademark O�  ces of jurisdictions throughout the world. All other product 
names, company names, marks, logos, and symbols are trademarks of their respective owners.

©2023 Instrumentation Laboratory. All rights reserved.

2301MLO_WerfenInstrumentationLaboratory.indd   1 12/2/22   10:36 AM
002-003_MLO202301_TOC_PC_CW_EB.indd   3 12/13/2022   12:30:32 PM



MEDICAL LABORATORY OBSERVER Vol.55, No.1
VP, Group Publisher
Matthew Raynor
mraynor@endeavorb2b.com
Senior Editor
Christina Wichmann
cwichmann@mlo-online.com
Managing Editor
Erin Brady 
ebrady@endeavorb2b.com
Graphic Artist
Patti Connors
pconnors@endeavorb2b.com
Audience Development/List Rentals
Laura Moulton
lmoulton@endeavorb2b.com
Ad Traffic Coordinator
Norma Machado
nmachado@endeavorb2b.com

ADVERTISING
Director of Sales
East Coast/Midwest Sales, Classifieds
Carol Vovcsko
(941) 321-2873
cvovcsko@mlo-online.com
South/West Coast/Illinois Sales
Lora Harrell
(941) 328-3707
lharrell@mlo-online.com

MLO EDITORIAL ADVISORY BOARD
John Brunstein, PhD, Biochemistry 
(Molecular Virology)
President & CSO
PathoID, Inc., British Columbia, Canada
Lisa-Jean Clifford 
COO & Chief Strategy Officer
Gestalt, Spokane, WA 
Barbara Strain, MA, SM(ASCP), CVAHP
Principal, Barbara Strain Consulting LLC 
Formerly Director, Value Management
University of Virginia Health System, Charlottesville, VA
Jeffrey D. Klausner, MD, MPH
Professor of Preventive Medicine in the Division of Dis-
ease Prevention, Policy and Global Health, Department of 
Preventive Medicine at University of Southern California 
Keck School of Medicine.
Susan McQuiston, JD, MT(ASCP), SCy(ASCP)
Instructor, Biomedical Laboratory Diagnostics Program
Michigan State University, East Lansing, MI
Donna Beasley, DLM(ASCP)
Director
Huron Healthcare, Chicago, IL
Anthony Kurec, MS, H(ASCP)DLM
Clinical Associate Professor, Emeritus
SUNY Upstate Medical University, Syracuse, NY
Suzanne Butch, MLS(ASCP)CM, SBBCM, DLMCM

Freelance Consultant, Avon, OH
Paul R. Eden, Jr., MT(ASCP), PhD
Lt. Col., USAF (ret.)
(formerly) Chief, Laboratory Services
88th Diagnostics/Therapeutics Squadron
Wright-Patterson AFB, OH
Daniel J. Scungio, MT (ASCP), SLS, CQA (ASQ)
Consultant at Dan the Lab Safety Man and Safety Officer 
at Sentara Healthcare, Norfolk, VA

2477 Stickney Point Rd., Suite 221B Sarasota, FL 34231
Phone: (941) 388-7050 Fax: (941) 388-7490

www.mlo-online.com

CEO Chris Ferrell
CFO Mark Zadell 

President June Griffin 
Chief Administrative and Legal Officer Tracy Kane

COO Patrick Rains 

CORPORATE TEAM

Medical Laboratory Observer USPS Permit 60930, ISSN 0580-7247 
print, ISSN 2771-6759 online is published 12 times annually (Jan, Feb, 
Mar, Apr, May, Jun, Jul, Aug, Sep, Sep CLR, Oct, Nov, Dec), with an 
additional issue in September, by Endeavor Business Media, LLC. 
1233 Janesville Ave., Fort Atkinson, WI 53538. Periodical postage paid 
at Fort Atkinson, WI, and additional mailing of� ces. POSTMASTER: 
Send address changes to Medical Laboratory Observer, PO Box 3257, 
Northbrook, IL 60065-3257. SUBSCRIPTIONS: Publisher reserves the 
right to reject non-quali� ed subscriptions. Subscription prices: U.S. 
$160.00 per year; Canada/Mexico $193.75 per year; All other countries 
$276.25  per year. All subscriptions are payable in U.S. funds. Send 
subscription inquiries to Medical Laboratory Observer, PO Box 3257, 
Northbrook, IL 60065-3257. Customer service can be reached toll-free 
at 877-382-9187 or at MLO@omeda.com for magazine subscription 
assistance or questions.
Printed in the USA. Copyright 2023 Endeavor Business Media, LLC. 
All rights reserved. No part of this publication may be reproduced or 
transmitted in any form or by any means, electronic or mechanical, 
including photocopies, recordings, or any information storage or 
retrieval system without permission from the publisher. Endeavor 
Business Media, LLC does not assume and hereby disclaims any 
liability to any person or company for any loss or damage caused by 
errors or omissions in the material herein, regardless of whether such 
errors result from negligence, accident, or any other cause whatsoever. 
The views and opinions in the articles herein are not to be taken as 
of� cial expressions of the publishers, unless so stated. The publishers 
do not warrant either expressly or by implication, the factual accuracy 
of the articles herein, nor do they so warrant any views or opinions by 
the authors of said articles.

FROM THE EDITOR

While editing this month’s Clinical Issues 
article, “Plague take it! What’s new in viral 
infectious diseases?” the Centers for Disease 

Control and Prevention (CDC) announced that it 
will be expanding efforts to test wastewater in the 
Philadelphia and Detroit areas, and that prelimi-
nary discussions with other selected state and local 
health departments are underway for testing. This 
follows confirmation of a case of paralytic polio in 
Rockland County, New York this past summer in an 
unvaccinated young adult. Wastewater samples, 
which were originally collected for SARS-CoV-2 
surveillance, were linked to the type 2 vaccine-

derived poliovirus. Before this summer, polio was not on the top of many 
people’s minds. This patient was only the second identification of com-
munity transmission of poliovirus in the United States since 1979; the 
previous instance, in 2005, was an Amish infant that was hospitalized 
with type 1 vaccine-derived poliovirus in Minnesota. 

The CDC stated, “Even a single case of paralytic polio represents a 
public health emergency in the United States.”1 The reasons being that 
polio has potentially severe consequences and low vaccination coverage 
in the patient’s county of residence indicates that the community is at risk 
for additional cases of paralytic polio. As of December 5th, sequencing 
analysis by the CDC confirmed the presence of poliovirus in a total of 
94 positive samples of concern taken from Rockland and surrounding 
counties. Of the 94 positive samples of concern, 87 samples were found 
to be genetically linked to the individual case of paralytic polio in the 
Rockland County patient.2

There are two types of polio vaccines. The inactivated polio vaccine 
creates antibodies that enter the central nervous system and must be 
administered through injection by a trained health worker. The oral polio 
vaccine, which contains a weakened form of the virus, triggers the immune 
system to create antibodies to fight off the disease. The oral vaccine is 
effective but in rare cases can mutate and cause vaccine-derived poliovirus. 
The oral polio vaccine has not been used in the United States since 2000 
because of that risk.

Most Americans are vaccinated for polio as children. However, there 
are pockets of the population that have not been vaccinated. Those who 
are unvaccinated or incompletely vaccinated are at risk of contracting 
and spreading polio. According to the CDC press release, poliovirus 
wastewater testing is not routinely or broadly recommended, and there 
are strict laboratory safety requirements. However, the strategic use of 
wastewater testing in a limited number of at-risk communities can help 
determine if poliovirus is present in other parts of the United States outside 
the areas tested following the New York case and can be used to target 
vaccination efforts to rapidly improve local polio vaccination coverage if 
needed. Over the next few months, the CDC-led wastewater testing will 
inform vulnerable communities whether there are positive wastewater 
detections and hopefully improve vaccination rates in these communities.

I welcome your comments and questions — please send them to me 
at cwichmann@mlo-online.com.
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Fast Facts
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THE OBSERVATORY :: NEWS  TRENDS  ANALYSIS 

Reducing the burden of death due to infection 
is an urgent global public health priority. Pre-
vious studies have estimated the number of 

deaths associated with drug-resistant infec-
tions and sepsis and found that infections 
remain a leading cause of death globally. 

Understanding the global burden of common 
bacterial pathogens (both susceptible and 
resistant to antimicrobials) is essential to 

identify the greatest threats to public health. 
A study published in the Lancet presented 
global comprehensive estimates of deaths 

associated with 33 bacterial pathogens 
across 11 major infectious syndromes:

13.7 million (95% UI 
10.9–17.1) 

infection-related deaths in 2019 were 
estimated.

7.7 million deaths (5.7–10.2) 
were associated with the 33 bacterial 

pathogens (both resistant and susceptible to 
antimicrobials). 

13.6% (10.2–18.1)
of all global deaths were associated with the 

33 bacterial pathogens and 

56.2% (52.1–60.1) 
of all sepsis-related deaths in 2019. 

54.9% (52.9–56.9) 
of deaths among the investigated bacteria 
were caused by five leading pathogens—
Staphylococcus aureus, Escherichia coli, 

Streptococcus pneumoniae, Klebsiella 
pneumoniae, and Pseudomonas aeruginosa. 

230 deaths (185–285) 
per 100,000 population was the age-stan-

dardized mortality rate associated with these 
bacterial pathogens in the sub-Saharan Africa 
super-region where the rates were the highest. 

The deadliest infectious syndromes and 
pathogens varied by location and age.

Source: https://www.thelancet.
com/journals/lancet/article/PIIS0140-
6736(22)02185-7/fulltext

New blood test can detect 
‘toxic’ protein years before 
Alzheimer’s symptoms emerge, 
study shows
A team led by researchers at the Uni-
versity of Washington has developed 
a laboratory test that can measure 
levels of amyloid beta oligomers in 
blood samples.  Their test — known 
by the acronym SOBA — could detect 
oligomers in the blood of patients with 
Alzheimer’s disease.

However, SOBA did detect oligomers 
in the blood of 11 individuals from the 
control group. Follow-up examination 
records were available for 10 of these 
individuals, and all were diagnosed years 
later with mild cognitive impairment 
or brain pathology consistent with Al-
zheimer’s disease. Essentially, for these 10 
individuals, SOBA had detected the toxic 
oligomers before symptoms surfaced.

SOBA, which stands for soluble 
oligomer binding assay, exploits a 
unique property of the toxic oligo-
mers. When misfolded amyloid beta 
proteins begin to clump into oligo-
mers, they form a structure known as 
an alpha sheet. Alpha sheets are not 
ordinarily found in nature, and past 
research by Daggett’s team showed 
that alpha sheets tend to bind to other 
alpha sheets. At the heart of SOBA is 
a synthetic alpha sheet designed by 
her team that can bind to oligomers in 
samples of either cerebrospinal fluid 
or blood. The test then uses standard 
methods to confirm that the oligomers 
attached to the test surface are made 
up of amyloid beta proteins. 

The team tested SOBA on blood 
samples from 310 research subjects 
who had previously made their blood 
samples and some of their medical re-
cords available for Alzheimer’s research. 
At the time the blood samples had been 
taken, the subjects were recorded as 
having no signs of cognitive impairment, 
mild cognitive impairment, Alzheimer’s 
disease, or another form of dementia.

SOBA detected oligomers in the 
blood of individuals with mild cognitive 
impairment and moderate to severe 
Alzheimer’s. In 53 cases, the research 
subject’s diagnosis of Alzheimer’s was 
verified after death by autopsy — and 
the blood samples of 52 of them, which 
had been taken years before their 
deaths, contained toxic oligomers.

SOBA also detected oligomers in 
those members of the control group 
who, records show, later developed 
mild cognitive impairment. Blood 
samples from other individuals in the 
control group who remained unim-
paired lacked toxic oligomers.

FDA approves drug that can delay 
onset of type 1 diabetes
The U.S. Food and Drug Administration 
approved Tzield (teplizumab-mzwv) 
injection to delay the onset of stage 
3 type 1 diabetes in adults and pedi-
atric patients 8 years and older who 
currently have stage 2 type 1 diabetes.

Tzield binds to certain immune 
system cells and delays progression 
to stage 3 type 1 diabetes. Tzield may 
deactivate the immune cells that attack 
insulin-producing cells, while increas-
ing the proportion of cells that help 
moderate the immune response. Tzield 
is administered by intravenous infusion 
once daily for 14 consecutive days.

Tzield’s safety and efficacy were 
evaluated in a randomized, double-
blind, event-driven, placebo-con-
trolled trial with 76 patients with stage 
2 type 1 diabetes.

The most common side effects of Tz-
ield include decreased levels of certain 
white blood cells, rash and headache. 
The use of Tzield comes with warnings 
and precautions, including premedicat-
ing and monitoring for symptoms of 
Cytokine Release Syndrome; risk of 
serious infections; decreased levels 
of a type of white blood cell called 
lymphocytes; risk of hypersensitivity 
reactions; the need to administer all 
age-appropriate vaccinations prior 
to starting Tzield; as well as avoiding 
concurrent use of live, inactivated and 
mRNA vaccines with Tzield.

New research shows indoor tan-
ning can increase melanoma risk
A new article published in the Journal 
of the American Academy of Dermatol-
ogy suggests that indoor tanning is 
the most frequent cause of multiple 
primary melanomas, which is when a 
patient develops additional melanomas 
after their first one.  

In fact, the research showed that mel-
anoma patients with who use tanning 
beds more than 10 times have nearly 
double the risk of having a second or 
multiple melanomas. 

This research adds to the growing 
body of research on the dangers of 
indoor tanning, including:

• Indoor tanning equipment emits 
harmful UVA and UVB radiation. 
The amount of radiation produced 
during indoor tanning is similar to 
that of the sun, and in some cases 
might be stronger.

• Using tanning beds before age 20 
can increase your chances of devel-
oping melanoma by 47%, and the 
risk increases with each use. 

Photo 178804432 © Kriscole | Dreamstime.com

Observatory continued on page 33
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Readers’ questions answered

Q&A :: ASK THE EXPERT

Charles K. Cooper, MD
Chief Medical Of� cer 
Siemens Healthcare Diagnostics, 
Siemens Healthineers

Q&A

Many laboratories offer PCR 
testing panels for various 
diseases, such as urinary tract 
infection, gastrointestinal, etc. 
It’s obvious that PCR testing 
is a major breakthrough in 
clinical medicine, providing fast 
turnaround time with definitive 
organism results. However, 
where does susceptibility 
testing come into play? Do 
providers just know that if a 
specific organism is identified 
that they know which specific 
antibiotic is best to use?

Amplified polymerase chain reaction 
(PCR) tests can detect microbial genetic 
sequences of infectious pathogens with 
high sensitivity and specificity and with 
rapid turnaround time. These tests can 
often be multiplexed to simultaneously 
test for the most common potential patho-
gens for a particular clinical syndrome. 
In some cases, PCR can even provide 
information regarding a pathogen’s sus-
ceptibility to antimicrobial therapies. For 
example, there are PCR tests which can 
detect mecA, which is the most common 
gene mediating oxacillin resistance in 
staphylococci. There are also PCR tests 
that can be used for positive blood cultures 
to detect common antimicrobial resistance 
genes for gram-positive organisms such as 
vanA/B as well as detect multiple specific 
gram-negative carbapenemases at once, 
including K. pneumoniae carbapen-
emases, specific metallo-beta-lactamases, 
and OXA-type carbapenemases. 

Despite these advances in the detec-
tion of antimicrobial resistance, such 
testing often does not eliminate the need 
for traditional growth-based methods 
for the determination of antimicrobial 
susceptibility or resistance. Antibiotic 
therapy selection is also often informed 
by a patient’s history (such as known 
colonization with resistant organisms) 
or by knowledge of the prevalence of 
antimicrobial resistance in the facility or 
community (such as with the use of anti-
biograms). Since this information does not 
require a lab test result, it is often useful 
to inform initial “empiric” antimicrobial 
therapy selection, which can later be 
adjusted when lab test rests are returned. 
Ultimately, some combination of a number 
of different pieces of information (such as 

prevalence of resistance, patient risk fac-
tors, likely organism, PCR results, growth-
based microbiology results) combine to 
inform antibiotic selection. 

We refer positive hepatitis 
C (HCV) patients with 
increased liver enzymes to a 
gastroenterologist. Besides 
other tests, they often will 
request an INR to access 
the cirrhosis. We perform a 
waived INR. Since the INR 
is only valid for patients on 
Coumadin (Warfarin), is the 
INR the appropriate test, 
or should we have a pro-
time performed instead?

It’s common for patients with advanced 
liver disease to have abnormal routine 
laboratory tests of coagulation (PT, PTT, 
INR). However, because these patients 
have defects in both the synthesis of 
anticoagulant and procoagulant factors, 
these laboratory abnormalities are not 
an accurate predictor of a patient’s risk 
for bleeding. For this reason, laboratory 
coagulation tests such as INR are not 
typically used to manage coagulation 
abnormalities that often exist in patients 
with liver disease. Despite this, the mea-
surements of these labs can still provide 
useful information. For example, INR is 
still very important in patients with liver 
disease, particularly since it is needed 
to perform a MELD/MELD-Na score. 
This score uses INR as well as bilirubin, 
creatine, sodium, and dialysis history to 
estimate three-month survival. In patients 
with cirrhosis, an increased MELD score 
is associated with increased liver disease 
severity and increased three-month mor-
tality. The results of this score are often 
used to inform transplant decision making 
such as transplant list prioritization. The 
other scenario when laboratory tests of 
coagulation may be informative is when 
there is a large, rapid change in the results. 
This typically leads to an evaluation to 
identify the cause, which could involve 
worsening of the liver disease among other 
possible causes. 
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The challenge of antimicrobial resistance 
for the clinical laboratory: 
The role of the antibiogram
By Fred C. Tenover, Ph.D., D(ABMM), FIDSA, FAAM, FISAC

CONTINUING EDUCATION :: THE CHALLENGE OF ANTIMICROBIAL RESISTANCE

Earning CEUs
See test on page 14 or online at www.mlo-online.com under the 
CE Tests tab. Passing scores of 70 percent or higher are eligible 
for 1 contact hour of P.A.C.E. credit.

LEARNING OBJECTIVES
Upon completion of this article, the reader will be able to:

1. List the reasons that have led to antimicrobial resistance.

2. Discuss healthcare statistics and outcomes of multidrug-
resistant bacteria.

3. Describe how proper antibiotic treatment is selected for 
individual patients.

4. Discuss how antibiograms are generated, used, and 
developed.

Simply stated, antimicrobial agents, which include antibacterial, 
antifungal, antiviral, and antiparasitic agents, are life-saving 
medicines that are losing their effectiveness globally. A com-

bination of over prescribing and indiscriminate use in human, vet-
erinary, agriculture and other sectors, coupled with the continuing 
evolution of novel resistance mechanisms, has led to a pandemic 
of resistant organisms globally. Unlike COVID-19, this pandemic 
has been escalating for several decades, causing some to refer to 
it as “the hidden threat.”1 For many patients with life threatening 
infections that resist even our newest antimicrobial agents, it is 
all too real. Multidrug-resistant bacteria have emerged not only 
in healthcare settings, but also in our food supply, and even in 
our pets. Among humans living in the United States, data from 
the Centers for Disease Control and Prevention show that a new 
antimicrobial resistant infection develops every 11 seconds and 
every 15 minutes someone dies of an antimicrobial resistant infec-
tion. That translates into 2.8 million new resistant infections in the 

United States every year and >35,000 deaths.2 Globally, the data are 
much starker with deaths associated with antimicrobial-resistant 
organisms approaching 5 million annually.3 Infections caused by 
antimicrobial-resistant organisms lead to longer hospital stays, 
more serious complications, and increased mortality rates because 
effective treatment is delayed or simply not available. Everyone, 
not just immune compromised patients, is at risk. 

How did we get to this point? For many years, there was a sense 
among physicians that antimicrobial agents, even if they were not 
really needed, caused no harm. In other words, many antibiotics 
were prescribed for patients “just to be on the safe side.” Thus, the 
barrier to prescribing antimicrobial agents, especially for respira-
tory illnesses in both children and adults, was low. We now know 
better. The adverse drug events that can occur can send people to 
emergency rooms with nausea, vomiting, skin rashes, and in some 
instances anaphylaxis. Yet, a more insidious side effect is infection 
with an anaerobic toxin-producing gram-positive bacillus known 
as Clostridioides (formerly Clostridium) difficile, or more simply “C. 
diff.”  When antimicrobial agents disrupt the bowel flora, many of 
the resident microorganisms that form a natural barrier to infection 
with pathogenic microbes are killed. This allows colonization of 
the gut with C. diff that leads to infection. Infection with C. diff 
is associated with elaboration of one or more toxins, resulting 
in gastrointestinal disease that can range from mild diarrhea to 
pseudomembranous colitis and even death.4 More than 225,000 
C. difficile cases are observed in the US annually according to the 
CDC.2 In fact, we are still learning about the long term-side effects 
of antimicrobial use  including effects on immune function and 
metabolism.5 Thus, taking an antimicrobial agent is not without risk 
and should be reserved for treating infections, where the benefits 
of the taking the drug clearly outweigh the risk of adverse events. 
Even so, a World Health Organization (WHO) study in 2020 among 
2000 COVID-19 cases from multiple countries, reported that 72% of 
patients received antimicrobial agents even though only 8% had a 
documented bacterial or fungal infection.6 Granted, early on in the 

ID 38596122 © Emil Zhelyazkov | Dreamstime.com 
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COVID-19 pandemic, we didn’t know what the risk of secondary 
bacterial infections was so antimicrobial agents flowed freely to 
patients. But, even as our understanding of COVID-19 infections 
expanded and secondary bacterial infections were noted to occur 
in <10% of cases, antimicrobial agents still flowed freely. This is 
but one example of how the overuse of antimicrobial agents can 
fuel the development of resistant microorganisms.

Before the onset of COVID-19, the combined efforts of public 
health organizations, physicians, laboratorians, and professional 
societies in the United States were making progress in lowering 
the numbers of healthcare-associated infections, such as methicil-
lin-resistant Staphylococcus aureus (MRSA), vancomycin-resistant 
enterococci (VRE), and drug-resistant Pseudomonas aeruginosa.7

However, that progress was reversed with resurgences of these 
organisms in hospitals during COVID-19 when our concern for 
transmission of COVID-19 among patients took priority over 
transmission of traditional healthcare–associated pathogens, 
including MRSA and VRE. There was one notable exception to 
the successful reduction of healthcare-associated infections in 
the United States prior to COVID-19: the rates of infections with 
carbapenem-resistant gram-negative organisms remained stable. 
Carbapenems are often referred to as the antibiotics of last resort 
and the development and spread of organisms that are resistant 
to this class of agents has been cited as a global menace.8 Outside 
of the hospital, two other antimicrobial resistance problems 
were gaining momentum. In 2020, rates of infections caused 
by Mycobacterium tuberculosis (the bacterial species that causes 
tuberculosis) increased for the first time in over a decade. Years 
of progress in fighting tuberculosis were reversed in a single year 
due to COVID-19’s impact on tuberculosis control programs, 
which were often halted to deal with the COVID-19 pandemic. 
Not only M. tuberculosis strains but multidrug-resistant M. tu-
berculosis strains were on the increase, which was a major blow 
to public health programs globally. Besides tuberculosis control 
programs, the other public health efforts that were extremely 
compromised by COVID-19 were those focused on preventing 

sexually transmitted infections. Multidrug-resistant strains of 
the sexually transmitted bacterial pathogen Neisseria gonorrhoeae
emerged.9 The challenges of resistance are growing both inside 
and outside of hospitals worldwide.

The laboratory perspective
What is often overlooked when considering all the journal articles 
and news stories on antimicrobial resistance are the Herculean 
efforts of the clinical laboratory, and the microbiology labora-
tory in particular, to generate all of the data on the emergence 
of resistant microorganisms in both hospital and community 
settings. The microbiology laboratory remains the unsung hero 
in the fight to control the spread of resistance globally. Without 
the antimicrobial susceptibility data that flows from the micro-
biology laboratory, physicians would not know how to select 
the most effective therapy for patients with infections, infection 
preventionists would not know which patients with resistant 
organisms needed to be placed in contact precautions to prevent 
spread in hospitals, and public health officials would not know 
where outbreaks of multidrug-resistant infections were occurring. 

Guiding treatment for the individual patient
Physicians, pharmacists, and antimicrobial stewardship commit-
tees look to the microbiology laboratory to guide the selection of 
antimicrobial agents via antimicrobial susceptibility test results to 
treat patients with infections. To perform this function, the labora-
tory first isolates the microbial pathogen from clinical specimens 
(e.g., blood, urine, sputum, or wounds), identifies the bacterial 
species, and generates the antimicrobial susceptibility pattern of the 
isolate to a variety of antimicrobial agents via some form of broth 
microdilution or disk diffusion testing. This traditional approach 
may take up to 72 hours to complete, which for critically ill patients 
may be too long to impact care. Thus, rapid molecular diagnostic 
methods can be employed to detect organisms directly in clinical 
specimens (such as sputum or wounds) or from positive blood 
culture specimens, reducing the turnaround time of identification 
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Figure 1. Example data from an antibiogram.
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sometimes to as little as one hour. Some commercial panels also 
have a limited selection of antimicrobial resistance genes that 
can be used to predict resistance to some classes of antimicrobial 
agents for bacterial pathogens earlier in the course of infection. 
A meta-analysis of the impact of molecular methods shows 
that using these rapid laboratory tests significantly improves 
patient outcomes, especially when the results were shared with 
an antimicrobial stewardship committee.10

Generating antibiograms 
Traditional susceptibility test results guide the treatment of 
the individual patient, but when the results from all patient 
specimens over the course of a year are pooled, the cumula-
tive percent susceptibility data for the most commonly used 
antimicrobial agents for the key bacterial pathogens enables 
physicians to formulate anti-infective strategies before the 
data from the standardized susceptibility tests are known. 
This is known as “empiric therapy” and the cumulative sus-
ceptibility tests results are known collectively as the hospital’s 
“antibiogram.” These results are critical for the management 
of patients in the early stages of infection. For septic shock, 
every hour a patient is on ineffective therapy, the chance of 
death increases by 7.6%.11 Thus, the antibiogram is relied upon 
to narrow therapeutic choices to those most likely to be effec-
tive. When additional data become available through standard 
susceptibility testing or molecular test methods, the therapy 
is adjusted appropriately. 

Antibiograms are typically assembled at least annually, 
often in collaboration with the hospital’s pharmacy and the 
antimicrobial stewardship team. The report typically includes 
data for both gram-positive and gram-negative organisms (See 
Figure 1). Laboratories often customize their antibiograms to 
provide more detailed information on specific patient popula-
tions or hospital units. For example, a separate antibiogram 
may be generated for outpatients, for pediatric patients, or for 
hematology/oncology patients. Further stratification may be 
done for blood and urine isolates depending on the hospital’s 
needs. The Clinical and Laboratory Standards Institute has 
produced document M39, which focuses on guiding labora-
tories in the preparation of their antibiograms.12

The utility of antibiograms
Antibiograms not only help guide physicians and pharmacists 
in selecting the best empiric antimicrobial treatment while 
culture and susceptibility results are pending, antibiograms 
also impact the broader healthcare ecosystem by providing 
data that can guide infection prevention programs designed 
to contain the spread of antimicrobial-resistant infections 
in the hospital. Following the annual incidences of MRSA, 
VRE, and carbapenemase-producing organisms (CPO) 
through antibiograms is one indicator of the effectiveness 
of infection prevention programs in a hospital. However, 
the data, if getting worse, may be signaling the emergence 
of new multidrug-resistant strains or organisms with novel 
resistance mechanisms. In some cases, it may be of public 
health value to share resistance data more broadly, thus, the 
aggregated susceptibility data from a region can be exported 
to external surveillance systems and used to understand the 
epidemiologic spread of resistant organisms. Tracking CPOs 
has become a major public health priority. This is because 
serine-based carbapenemases, like KPC, can often be treated 
with one of the newer beta-lactam/beta-lactamase inhibitor 
combinations (ceftazidime/avibactam, meropenem/vabor-
bactam, or imipenem/relebactam) while organisms with 
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metallo-carbapenemases, like NDM, IMP, and VIM, typically 
do not respond to these new agents. This is very important 
information especially for those committees developing empiric 
therapy guidelines.

Among the many challenges for the microbiology laboratory 
when populating antibiograms with data is making sure that 
they are using the most current interpretive criteria, i.e., suscep-
tible, intermediate, and resistant interpretations (also known as 
breakpoints). Laboratories in the United States adhere to the 
standards produced by the Clinical and Laboratory Standards 
Institute. The definitions of susceptibility and resistance are 
fluid and change over time with the accumulation of clinical 
use and outcomes data and the emergence of new resistant 
strains. Both minimal inhibitory concentration (MIC) and disk 
diffusion criteria may change. Significant changes include, but 
are not limited to, the interpretations of cephalosporins, car-
bapenems, and fluoroquinolones. It often takes a few years 
for the automated susceptibility testing systems to incorporate 
the new interpretive criteria in the instrument’s software once 
the updated criteria are approved by the U.S. Food and Drug 
Administration. When released, the laboratory needs to verify 
the updated criteria in-house. A recent review showed that many 
laboratories in the United States have yet to incorporate new 
breakpoints especially for cephalosporins and carbapenems 
and this may lead to misidentifying resistant organisms as drug 
susceptible.13 That in turn may lead to treatment failures and 
poor patient outcomes. If the outdated criteria are incorporated 
into antibiograms, the impact is compounded. Thus, it is incum-
bent on the microbiology lab to make sure it is using the most 
up-to-date criteria to ensure that positive patient outcomes are 
realized. In fact, using updated breakpoints is now a requirement 
of the College of American Pathologists.14

Aids for developing antibiograms
There are multiple sources of information to aid laboratories 
in preparing their antibiograms. In addition to CLSI document 
M39 (which must be purchased), a free software program called 
WHONET (http://www.who.int/drugresistance/whonetsoft-
ware/en/) is available that can download data from automated 
susceptibility testing methods or import disk diffusion data from 
spread sheets. Data can be displayed in a variety of ways for 
the laboratory, the antimicrobial stewardship committee, and 
for infection control practitioners. The program also facilitates 
exporting data to surveillance systems, such as the World Health 
Organization GLASS program.

Summary
Antimicrobial resistance is a global problem. When antibacterial 
agents are used inappropriately, resistance develops in bacterial 
strains and patients’ therapies fail. The laboratory plays a central 
role in providing the antimicrobial susceptibility test results that 
guide treatment of individual patients and, when assembled in 
an annual antibiogram, guides empiric therapy, infection preven-
tion, and antimicrobial stewardship activities. It is important to 
ensure that the susceptibility data generated are reported with 
the latest interpretive criteria. Antibiograms are an important tool 
to inform infection prevention activities and monitor resistance 
trends over time. Thus, antibiograms are a critical factor in our 
efforts to bring antimicrobial resistance under control. 
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CONTINUING EDUCATION TEST

1. Which of the following has led to the pandemic 
of resistant organisms globally?

	{ a. Nonselective use of antibiotics in human, 
veterinary, agriculture and other sectors

	{ b. Ongoing evolution of novel resistance 
mechanisms

	{ c. Over prescribing antibiotics
	{ d. All of the above

2. How many C. difficile cases are observed annually 
in the United States?

	{ a. 25,000
	{ b. 125,000

	{ c. 200,000
	{ d. 225,000

3. According to a study of 2,000 COVID-19 patients 
from different countries done in 2020 by 
the World Health Organization (WHO), what 
percentage of the patients received antimicrobial 
agents even though only 8% had a documented 
bacterial or fungal infection?

	{ a. 70
	{ b. 72

	{ c. 74
	{ d. 78

4. When antibacterial agents disrupt the normal 
flora of the gut, what anaerobic gram-positive 
bacillus organism can colonize in the gut and 
cause an infection?

	{ a. Methicillin-resistant Staphylococcus 
aureus (MRSA)

	{ b. Mycobacterium tuberculosis
	{ c. Clostridium difficile
	{ d. Neisseria gonorrhea

5. Which organism is known to cause a healthcare-
associated infection?

	{ a. Methicillin-resistant Staphylococcus 
aureus (MRSA) 

	{ b. Mycobacterium tuberculosis
	{ c. Neisseria gonorrhoeae
	{ d. A Salmonella species

6. Before the onset of COVID-19, progress was 
being made in lowering the number of infections 
caused by MRSA, VRE, and drug-resistant 
Pseudomonas aeruginosa.

	{ a. True 	{ b. False

7. What class of antibiotics are referred to as the 
antibiotics of last resort?

	{ a. Penicillins
	{ b. Carbepenems
	{ c. Fluoruquinolones
	{ d. Tetracylines

8. Which organism have we seen the rate of 
infections increase for the first time in ten years?

	{ a. Pseudomonas aeruginosa
	{ b. E. coli
	{ c. Mycobacterium tuberculosis
	{ d. Mycobacterium smegmatis

9. Data from the Centers for Disease Control and 
Prevention (CDC) show that a new antimicrobial 
resistant infection develops 

	{ a. Every 5 seconds
	{ b. Every 11 seconds
	{ c. Every 17 seconds
	{ d. Every 21 seconds

10. Rapid molecular diagnostic methods can be 
used to reduce the turn-around time of organism 
identification to as little as one hour.

	{ a. True 	{ b. False 

11. Which Clinical and Laboratory Standards 
Institute (CLSI) document focuses on guiding 
laboratories in preparing an antibiogram?

	{ a. M39
	{ b. M52

	{ c. MM18
	{ d. MM24

12. Which area(s) in the hospital contribute(s) to the 
assembly of the antibiogram?

	{ a. Pharmacy only
	{ b. Antimicrobial stewardship team only
	{ c. Pharmacy and antimicrobial stewardship 

team
	{ d. Microbiology laboratory, pharmacy, and 

antimicrobial stewardship team

13. This term is used when treatment with an 
antibiotic is started before the data from the 
standardized susceptibility tests are known.

	{ a. Susceptibility-guided therapy
	{ b. Empiric therapy
	{ c. Cumulative data therapy
	{ d. None of the above

14. Which of the following best describes an 
antibiogram?

	{ a. A hospital’s annual cumulative 
susceptibility test results

	{ b. A report including susceptibility data from 
only gram-positive organisms

	{ c. A report including only blood and urine 
isolate susceptibility test results

	{ d. A report including susceptibility data from 
only gram-negative organism

15. Antibiograms have no impact on containing the 
spread of antimicrobial-resistant infections in the 
hospital setting.

	{ a. True 	{ b. False

16. What organization has made using updated 
breakpoints a requirement in the microbiology 
laboratory.

	{ a. Food and Drug Administration (FDA)
	{ b. World Health Organization (WHO)
	{ c. College of American Pathologists (CAP)
	{ d. Centers for Disease Control and 

Prevention (CDC)

17. Which statement best describes WHONET?

	{ a. A software program which must 
be purchased to aid in developing 
antibiograms

	{ b. A software program that can download 
data from automated susceptibility 
testing methods

	{ c. A software program unable to export 
data to surveillance systems

	{ d. A software program that is not capable 
of importing disk diffusion data from 
spread sheets

18. How often does it take for automated 
susceptibility testing systems to incorporate 
any new interpretive criteria in the instrument’s 
software once updated criteria are approved by 
the U.S. Food and Drug Administration?

	{ a. Few days
	{ b. Few weeks
	{ c. Few months
	{ d. Few years

19. Tracking carbapenemase-producing organisms 
(CPOs) has become a major public health priority.

	{ a. True 	{ b. False

20. Which of the following is NOT a metallo-
carbapenemase?

	{ a. NDM
	{ b. IMP
	{ c. KPC
	{ d. VIM
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Plague take it!
What’s new in viral 
infectious diseases?
By Linda L. Williford Pifer, Ph.D., SM(ASCP), GS(ABB)

“P lague take it!” was an expression employed by 19th and 
early 20th century Christians to convey anger, disgust, 
or frustration in a manner that would circumvent 

profanity.1 It simultaneously reflects the centuries-old angst and 
terror arising from a generational memory of plagues passed 
down through the centuries. But despite medical advances such 
as stem cell therapy, cloning, and having the total human genome 
at our fingertips, plagues are with us still, in ever-changing 
outbreaks of infectious diseases.

Highly pathogenic avian influenza virus (HPAl-H5N1)
Influenza is like “déjà vu all over again”2 and comes in more 
“flavors” (potential antigenic recombinants) than Baskin-Rob-
bins ice cream. Although SARS-coronavirus-2 (SARS-CoV2) 
has held the lion’s share of the spotlight since late 2019, we 
need to remember that highly pathogenic avian influenza 
(HPAI-H5N1) has 16 possible expressions of hemagglutinin 
and 9 types of neuraminidase surface glycoproteins that could 
undergo antigenic shift, making it more highly transmissible 
and/or pathogenic. Although avian influenza viruses do not often 
infect humans, the amazing versatility of the agent presents a 
serious potential threat, and we are all too familiar with zoonotic 
viruses making the “leap” to humans. 

In 2021–22, four humans (Ohio, Oklahoma, Colorado, and 
California) contracted four different antigenic variants of novel 
influenza. Three were found to have a swine-derived virus while 
one (a poultry worker in Colorado) had an avian subtype.3

To date, at least 49 million chickens and turkeys have been 
euthanized to try to limit the spread. However, it is already 
present in at least 44 states in domestic fowl and 46 states in 
wild birds. In many poultry husbandry facilities, birds are 
being kept in barns or structures with roofing to minimize 
the risk of transmission of highly pathogenic avian influenza 
(HPAI) from wild bird populations.4

Avian influenza “flies in” aboard migratory birds sweeping it 
from east to west across the continental United States. Influenza 
virus circulates and recombines to produce epidemics and pan-
demics due to its means of transmission and the relatively large 
number of potential hosts and antigenic drift and shift. We need 
full cooperation and communication among diagnostic laboratories, 
immunization sites/programs, domestic poultry producers, the U.S. 
Department of Agriculture, and the Centers for Disease Control and 
Prevention (CDC) to keep a watchful eye on this potential threat.   

The 2022–23 egg-derived vaccine was developed against the 
following: an A/Victoria/2570/2019 (H1N1)pdm09-like virus; an 
A/Darwin/9/2021 (H3N2)-like virus; a B/Austria/1359417/2021-
like virus (B/Victoria lineage) and a B/Austria/1359417/2021-like 
virus (B/Victoria lineage); and a B/Phuket/3073/2013-like virus 
(B/Yamagata lineage).3

Monkeypox virus 
Monkeypox (mpox) viral infections in humans in Africa were 
first recognized in 1970. However, 2022 saw it skyrocket to World 

Health Organization (WHO) global emergency status.6

At that time, only circulating vaccine-derived oral poliovirus 
(cVDPV) and COVID had achieved that status.7 The first case 
in the United States was in a man from Texas who had just 
returned from Nigeria via Mexico.8

Following an incubation period of 5–21 days, symptoms 
develop including exhaustion, fever, muscle or back aches, 
swollen lymph nodes, and chills. Painful dermal lesions prog-
ress from papule to pustule finally ending in crusted sores. 
Lesions do not always spread to many areas of the body and 
the patient may display a few lesions or only one. According 
to the CDC, lesions frequently occur “in the genital/anogenital 
regions or in the mouth. In some patients, monkeypox symp-
toms include rectal bleeding, pain, and purulent or bloody 
stools.”9 According to research published in the New England 
Journal of Medicine, “Transmission was suspected to have oc-
curred through sexual activity in 95% of gay or bisexual men 
with the infection.”9

It should be noted that anyone can contract this infection via 
skin-to-skin contact or by contact with contaminated towels, 
surfaces, or inanimate objects.10 In Brazil, a nurse contracted 
the virus from a patient via a needlestick procedure while 
attempting to obtain a specimen from a lesion for confirma-
tion by laboratory professionals.10 According to the CDC, 
needles or other “sharps” should never be used to collect 
specimens from suspected mpox patients. CDC describes 
in detail what PPE are advised when working with mpox 
patients and specimens.

Worldometer data as of November 4, 2022, reflect that there 
have been 78,229 cases of monkeypox and six deaths caused by 
the virus. Vaccines (Jynneos and ACAM2000) against monkey-
pox are currently being stockpiled by the federal government 
in quantities sufficient for vaccinating millions of Americans 
against monkeypox.11,12

Ebolavirus disease
Ebolavirus disease (EVD), formerly known as Ebola Hemor-
rhagic Fever, is a rare but extremely severe viral infection 
with a complex clinical course. The mortality rate ranges from 
70–90%.13,14 It has caused the deaths of thousands of residents of 
the Democratic Republic of Congo (DRC), Sierra Leone, Liberia, 
Gabon, and countries in central and west Africa in about 40 
outbreaks since it was discovered in 1976 simultaneously in 
Nzara, South Sudan and in Yambuku, DRC.13

EVD interferes with coagulation, which often gives way to 
both internal and external bleeding. Other symptoms include 
fever, headache, muscle pain, sore throat, rash, vomiting, 

Nigeria Centre for Disease Control
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and diarrhea. Severe dehydration potentiates the mortality 
rate.15 It is characterized by bleeding from every orifice of the 
body and formation of bullous skin lesions filled with blood. 
EVD is a sylvatic, zoonotic virus and humans contract it from 
fruit bats, small antelopes, primates, and numerous animals 
bagged as “bush meat,” which is highly prized, although the 
capture and consumption of bush meat is illegal for obvious 
health reasons.

The most recent outbreak of EVD occurred in a man from 
Uganda who presented with fever and bleeding from the eyes 
on September 11, 2022. Over the next four days, his condition 
worsened with muscle aches and bloody diarrhea. EVD caused 
by the Sudan virus (one of five subtypes of Ebola virus) was con-
firmed by PCR, and he died on September 19, 2022. By October 
26, 2022, there had been a total of 115 confirmed and 21 probable 
cases of Ebola Sudan virus infection with 32 confirmed and 
21 probable deaths. The case fatality ration among confirmed 
cases was 27.8%.16

EVD can be diagnosed by antibody-capture, enzyme-linked 
immunosorbent assay (ELISA), antigen-capture tests, serum 
neutralization, reverse transcriptase polymerase chain reaction 
(RT-PCR), electron microcopy, and virus isolation in cell culture.17,18

On October 6, 2022, the United States announced that travelers 
from Uganda would be screened for EVD at one of five U.S. 
major airports. These include JFK (NY), Washington-Dulles 
(VA), Newark Liberty (NJ), Chicago-O’Hare (IL), and Hartsfield-
Jackson Atlanta (GA).19

Circulating vaccine-derived poliovirus
On September 13, 2022, the CDC confirmed that circulating 
vaccine-derived poliovirus (cVDPV2) (antigenically similar to 
Sabin-like 2 virus) is in the Rockland and surrounding counties 
in New York. A case of paralytic polio was detected in an unvac-
cinated adult, and the virus was present in several samples of 
wastewater from the same location. Additionally, cVDPV2 has 
also been found in wastewater samples from the Jerusalem 
district in Israel and in London and Ireland indicating com-
munity transmission.20 This is a sobering fact because the wild 
type was eliminated from the United States in 1979 thanks to 
vaccine diligence.

Two failures enabled the re-emergence of this virus:  1. 
failure to adhere to good health practices by ignoring polio 
vaccination and 2. the instability of the RNA polioviruses 
that are used in live, attenuated vaccines and their tendency 
to back-mutate in nature and regain enough of the original 

pathogenicity to induce illness (and more rarely, paralysis). 
Live attenuated oral poliovirus vaccine is still given in many 
countries due to its ease of use, low economic impact, and 
efficiency in halting outbreaks.

As Saint Francis de Sales (1091–1153) reportedly stated, “The 
road to Hell is paved with good intentions.”21 Those of us who 
knew the threat of polio before killed injectable vaccine or 
live attenuated polio vaccine were available are particularly 
frustrated. Senior laboratory professionals will remember 
the tragic photos of dozens of children in “iron lung” devices 
that prevented them from dying of asphyxiation following a 
paralytic course of poliovirus infection.  Even children who 
seem to fully recover can develop new muscle pain, weakness, 
or paralysis as adults, 15 to 40 years later. This is called post-
polio syndrome.22

Poliovirus is highly contagious and readily spreads via person-
to-person contact. It can be detected in a patient’s throat and 
intestinal tract, illustrating that it is transmitted by a fecal-oral 
route. Coughs and sneezes by an infected individual can also 
spread the virus, although less efficiently. Unfortunately, po-
liovirus can be spread by asymptomatic persons.

Inactivated poliovirus vaccine (IPV) is administered via injec-
tion, and this type of vaccine has been used in the United States 
since 2000. Oral polio vaccine (OPV) is still used throughout 
much of the world.22

Parechovirus
From April to May 2022, 23 infants aged 5 days to 6 months 
were admitted to the Monroe Carell Jr. Children’s Hospital 
at Vanderbilt University in Nashville, TN with parechovirus 
(PeV) infection.23 Twenty-one of these infants recovered 
without residual health issues, but one was left at risk for 
blood clots and hearing deficits.24 Another young patient was 
at serious risk for developmental delays and had experienced 
persistent seizures. 

This comprised an “unusually large cluster” and the CDC 
determined that the PeV involved was circulating on a nation-
wide basis since May 2022. The virus is so common that doctors 
suggested that PeV be considered in infants with seizures and 
fever. Very little distinguishes it from common rhinovirus infec-
tions other than its intensity.23,24 PeV is dangerous in newborns, 
but causes milder symptoms that often go undiagnosed in older 
kids and adults.

Respiratory syncytial virus
In Memphis, Tennessee at Le Bonheur Children’s Hospital, 
cases of respiratory syncytial virus (RSV) are skyrocketing in 
pediatric patients this fall. By October 27, there were no beds 
left in the pediatric intensive care (ICU) unit. The vast majority 
of these children were suffering from RSV or influenza. The 
hospital reported 290 admissions due to respiratory viruses 
in September, and in November, influenza was on the rise, 
with 8–10 admissions daily due to either influenza or RSV. The 
emergency department averaged about 50 admissions per day 
due to RSV or influenza and 187 resulting from asthma.25

RSV can cause illness in persons of any age, but it presents 
the greatest risk of life to premature infants and those with 
pulmonary pathology due to a variety of elements. It causes 
damage in the bronchioles where large syncytial cells form 
containing multiple nuclei. The result is “plugging or occlu-
sion of bronchiolar airway lumens by sloughed necrotic and 
irregular epithelium, combined with peribronchiolar infiltra-
tion and submucosal edema.”26 In adult and older pediatric 
patients, RSV can cause mild cold-like symptoms, including 
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congested or runny noses, low-grade fever, sore throat, sneez-
ing, and headache. 

Severely affected infants exhibit gasping, shallow and slow 
breathing, coughing, poor feeding, and unusual tiredness and 
irritability.25,26 High-risk patients can be treated with Synagis, 
which is an RSV F protein inhibitor monoclonal antibody. It is 
not a vaccine but can be administered to high-risk pediatric 
patients by injection at monthly intervals throughout the peak 
RSV season.27

Conclusion
Our battle with viruses is very old and is yet almost completely 
new when one considers the late trend in emerging agents. We 
need to be very watchful of zoonotic agents that have “jumped” 
from various animals to infect humans. The SARS group of 
viruses arose from pangolins (scaly anteaters, bats, etc.), HIV 
(chimpanzees), EBV (fruit bats, primates, etc.), avian influenza 
(migratory birds), and monkeypox (monkeys, sylvan rodents, 
etc.). These have caused major health disasters, and we have 
not even gotten into rabies (mammals), Hantavirus (rodents), 
and Nipah virus (fruit bats). 

Emerging virus “sentinel” labs and medical facilities around 
the world, in conjunction with the CDC, WHO, ProMed, Epicore, 
the National Institutes for Health (NIH), and the International 
Society for Infectious Diseases (ISID), continually monitor and 
produce reports about “new” viruses. We can never be too careful. 
As the anonymous saying goes, “What doesn’t kill you mutates 
and tries again.” 
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Virtually uninterrupted: A virtual 
learning success
Tips on how to develop a successful virtual learning program
By Stephanie Post

Until the COVID-19 pandemic, many 
laboratories depended on the 
classic train-the-trainer model for 

teaching staff how to operate their new 
instruments. Select laboratorians were 
sent to a vendor’s location to receive the 
training necessary. Pressured to know 
everything from system operations to 
maintenance to troubleshooting, these 
laboratorians were responsible for the 
transfer of knowledge to their coworkers, 
for the life of that system.

The train-the-trainer model has its 
limitations. The laboratorian sent to 
training may have learned a great deal 
but may fail as a trainer. Can he or she 
explain both the what and the how in a 
meaningful and understandable manner? 
Can he or she teach concepts to those 
with varying levels of experience and 
understanding? Coworkers may not feel 
comfortable asking questions or sharing 
ideas. Overall, the model can be a very 
difficult and time-consuming process. 

When travel and in-person training 
came to a halt in March 2020, manu-
facturers were forced to shift gears 
and create virtual training programs 

to ensure laboratories could continue 
to carry out the valuable role they play 
in supporting the healthcare system. 
What started as a temporary fix, became 
a major shift for many manufacturers 
accustomed to the train-the-trainer 
model. For Sysmex America, which 
has had Virtual Instructor-Led Train-
ing (VILT) in place since 2014, it was 
an opportunity to further leverage its 
virtual training knowledge, experi-
ence, and technology. Within the first 
two weeks of the COVID-19 pandemic, 
Sysmex America was pushed to expand, 
pivot, and innovate solutions faster than 
ever before around customer training, 
customer care, sales, and even training 
its own staff. Some of these solutions 
included the following, which allowed 
broader engagement in many respects 
than the classic, in-person models:
• Pre-COVID, 90% of the training for 

Sysmex’s service, scientific applica-
tions, and technical assistance center 
associates was conducted in person. The 
curriculum was completely reinvented 
to VILT in just a few weeks to ensure no 
interruption in customer service.

• Sales associates were no longer allowed 
in hospitals to meet their customers’ 
needs, so sales associates conducted 
virtual demonstrations, presentations, 
and symposia, allowing healthcare staff 
to remain in their laboratories with 
minimal disruption.

• An advanced training course for 
laboratorians, previously offered only 
face-to-face, was broken into two-hour 
increments for delivery via VILT to 
ensure ongoing learning.

• A Virtual Event Platform was built 
to ensure a positive experience for 
participation in industry conferences, 
customer meetings, and product dem-
onstrations. These leadership commu-
nications were streamed live to custom-
ers from Sysmex America’s Center for 
Learning studios, which allowed live 
engagement among participants.  

Tips on developing a virtual 
learning program 
Public health emergencies, extreme 
weather situations, or acts of God that 
prohibit travel demand the availability 
of uninterrupted, diverse, and effective 

Photo courtesy of Sysmex
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distance learning options for public 
health and clinical laboratory profes-
sionals. Here are tips on how to develop 
a successful virtual learning program to 
serve both clinicians and internal staff.

Infrastructure and technology: The 
infrastructure and technology items to 
carefully consider include studio space, 
camera and lighting equipment, com-
munication tools (e.g., microphones, 
earpieces), content delivery platforms 
(e.g., Microsoft Teams, Zoom), and learn-
ing management systems for course 
registration and completion tracking. 
Be sure to consult with broadcast and 
studio professionals for their expertise. 
Instructional designers need to be aware 
of both the classroom setting, as well as 
the participant’s virtual environment 
when developing a virtual learning 
course, with technology acting as the 
bridge between the two.

Instructors: Select credible and expe-
rienced instructors and studio produc-
tion specialists. Give the instructors an 
opportunity to practice on-camera. They 
will need to learn the technology, run 
through scripting and timing, and test 
transitions. There are outside training 
organizations that specialize in virtual 
and on-camera presence. Using two 
instructors in the studio, one who is on 
camera and the other who is behind the 
scenes monitoring online discussions and 
managing learner questions, ensures a 
smooth class flow.

Course development and delivery:
Laboratories will maximize learning 
and engagement by taking the time to 
consider the following steps in course 
development and delivery:
• Curriculum design: Take the necessary 

time to consider the content, sequence of 
course delivery, and knowledge check-
points. Provide any support tools such 
as worksheets or exercises prior to class.

• Senior leadership involvement: 
Whether it’s new hire or annual staff 
training, virtual training makes it a lot 
easier to involve senior leadership. 
Senior leaders can welcome partici-
pants or serve as guest speakers. 

• Keep participants engaged: Like face-
to-face training, it is important to keep 
participants engaged with a highly 
interactive learning experience. This 
may include lecture, break-out room 
teamwork, hands-on lab exercises, 
and time for individual feedback and 
Q&A.  Sysmex courses are designed 
with built-in retention questions to 
ensure the learner is at their computer 
and completing exercises. In addition, 
Smart Boards have been incorporated 

into virtual classrooms to further 
engage the learners through live an-
notation tools. 

• Lab experiences: Sysmex follows 
a series of tell, show, do — Tell the 
learner; show the learner; and then 
learners do the exercise on their own 
instrument, in their own laboratory.

• Prepare learners: Although many 
learned to use technology to stay con-
nected during the pandemic, you will 
need to provide clear instructions on 
how to register, prepare, and get the 
most out of class. Provide participants 
with a list of what will be needed for 
the class such as quiet space, com-
puter, bandwidth, earphones, and 
telephone. Provide checklists for 
internet troubleshooting and how to 
get familiar with collaboration tools 
that will be used during the course. 
Reinforce the course learning objec-
tives and how to communicate with 
the instructor prior to or on the day 
of class.
Continuous improvement: At the 

conclusion of the course, measure and 
improve by gathering and using feedback. 
Debrief sessions with the production team 
and instructors, as well as participant 
surveys, interviews, and focus groups 
are key to identifying opportunities for 
improvement. 

Conclusion
While virtual learning may have been 
a temporary fix during the height of 
the COVID-19 pandemic and is a great 
back-up plan for future extreme weather 
situations, the training is here to stay for 
many. Virtual learning blends the social 
learning benefits of classroom-based 
training with the speed, agility, and cost-

effectiveness of e-learning. It is a flexible 
option for staff and organizations that can 
be delivered in a variety of configurations. 
A two-day virtual training course may be 
delivered in four, four-hour sessions with 
time in between for practice, homework, 
and blended e-learning content.

In addition, learners can access e-
learning from almost anywhere with an 
internet connection and on any device. 
There are also many accommodation 
options to make virtual training ses-
sions as accessible for as many learners 
as possible. For example, virtual training 
offers opportunities for auto-captioning 
to support learners who are deaf or hard-
of-hearing. 

“I took the course with two of my employees 
(one just hired with no Sysmex familiarity) 
and the “go do it” exercises were very helpful. 
We were able to figure it out together and 
that was maybe more beneficial than having 
a trainer right beside us walking through it 
step-by-step. I think we were more engaged 
in the training. No one seemed bored, even 
with the basic stuff. The time frame was right 
on, too. It was long enough to cover a lot of 
material, but not so long that we lost interest.”

—VILT participant in June 2020

Stephanie Post is Senior Director, All 
Americas Marketing Communications, 
Center for Learning & Program 
Management at Sysmex America, 
Inc. Through the demonstrated 
success of Sysmex Virtual 

Instructor-Led Training (VILT) classes, Stephanie 
designed a strategic vision that led to a multi-million-
dollar expansion buildout, allowing Sysmex to expand 
its virtual offerings enabling customers to be trained 
across the Americas. Stephanie is a board-certified 
Clinical Laboratory Scientist and holds certifications in 
the training field as a Training Director, Instructor/
Facilitator, Sales Trainer, and Performance Consultant.
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D riving a motor vehicle involves real-time inputs of road 
conditions and hazards. The same is true in healthcare: 
medical professionals need real-time inputs to guide deci-

sions affecting patient outcomes. Point-of-care tests (POCT) are 
an option when providing this real-time insight, helping the 
clinician navigate the care pathway. Like driving, POCT requires 
skill and attention to avoid both “potholes and accidents” and 
losing time on the journey. 

What is point-of-care testing (POCT)? 
POCT refers to testing technologies and methods that provide 
test results at the place, or point, where care is delivered to the 
patient, versus in a separate laboratory. POCT is typically valued 
for providing timely test results for conditions requiring rapid 
treatment. As an example, in surgical pathology, frozen tissue 
sections are analyzed while patients are being operated on, to 
provide surgeons with crucial information about the type and 
extent of disease and to identify if surgical margins are free 
of disease. Other examples include arterial blood gases in the 
intensive care unit, providing near real-time critical information 
about respiratory and metabolic disorders and determining 
adequate hemoglobin levels in blood donors just prior to their 
donation. Many are familiar with home POCT applications, 
including urinary human chorionic gonadotropin (hCG) as the 
first laboratory confirmation of pregnancy, glucose testing for 
people with diabetes, and rapid antigen testing for SARS-CoV-2 
to diagnose COVID-19. 

POCT can add value when utilized properly
A recent situation highlights the value of POCT. In response to 
the outbreak of Ebola virus disease in Uganda, some hospitals 
in the United States prepared intensive unit beds to accept 
incoming high-risk patients, especially those arriving at airports 
from international cities. This involved creating an extensive test 
menu using POCT that could be performed by either laboratory 
or intensive unit personnel in an area adjacent to the patient’s 
hospital room. This approach sought to limit the transfer of po-
tentially infectious specimens to others on the healthcare team. 

POCT options continue to expand, driven largely by the value 
of quick results allowing for timely medical decision making. 
POCT can also eliminate specimen transportation and storage 
issues, although confirmatory testing (of the same specimen) 
may often be warranted. Having near real-time POCT results 
allow the clinician and patient to discuss diagnoses or next 
steps in the moment. This capability can be critical in ensuring 
patients receive results and are adequately directed into care. 

For instance, in the case of HIV testing, some patients offered 
anonymous testing never retrieved test results when testing was 
sent to a core or reference laboratory, including patients who 
had positive test results. This suggests that POCT would have 
provided immediately actionable results. Likewise, testing for 
sexually transmitted infections (e.g., chlamydia and gonorrhea) 
following treatment offerings may be more effective when results 
are nearly immediately available. Thus, POCT can provide timely 
test results while patients are engaged in their own health. 

BEST PRACTICES :: POINT-OF-CARE TESTING

Preparing point-of-care testing for the 
long journey
By Harvey W. Kaufman, MD
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POCT – Screening versus confirmation
Most POCT tests are designed to screen for potential health 
risks. Sophisticated laboratory methods may follow to confirm 
a result. For instance, POCT urine tests may help screen for the 
presence of controlled drugs as part of a clinical drug moni-
toring program. But unlike confirmatory lab methods, these 
POCT devices have certain limitations that can affect clinical 
decision making. For instance, POCT devices may be unable to 
differentiate a prescribed opioid from non-prescribed fentanyl. 
COVID-19 is also a case in point. While rapid POCT antigen 
tests should be taken serially to confirm a result; molecular 
laboratory techniques are preferred to confirm a specimen 
as positive for SARS-COV-2. Laboratory professionals should 
understand the strengths and limitations of POCT and more 
sophisticated laboratory methods to ensure they complement, 
rather than duplicate, each other. 

POCT versus in-laboratory testing: 
Challenges and opportunities
POCT differs from in-laboratory testing through interferences, 
precision, sensitivity, specificity and different targets (especially 
immunoassays). Most POCT is less precise than laboratory 
testing, which is typically performed on more expensive and 
sophisticated analyzers. As an example, hemolysis may affect 
a laboratory-based test but not a whole blood-based POCT. 
However, the greater imprecision and inaccuracy of POCT 
methods may be acceptable for select clinical applications 
that benefit from rapid results, such as those outlined above. 

POCT assays are classified based on complexity. The Clinical 
Laboratory Improvement Amendments of 1988 (CLIA) defined 
waived testing as a simple test with low risk of  patient harm 
resulting from incorrect results (presuming the test is used as 
described in the FDA labeling including robust quality system). 
That definition would hardly apply to the plethora of currently 
performed waived tests, which some POCT fall under. Some 
POCT results can have huge consequences on diagnoses and 
treatments especially if performed improperly. Laboratorians 
face continued challenges and opportunities in providing guid-
ance on the value and limitations of POCT and support for its 
proper performance and oversight.

Those performing waived testing must follow manufacturers’ 
instructions. Moderately and highly complex tests are consid-
ered nonwaived tests and are subject to laboratory inspection 
and must comply with CLIA quality system standards includ-
ing proficiency testing, semi-annual calibration/verification, 
quality control, personnel requirements, and documentation. 
Whereas hospital core laboratorians have largely mastered 
CLIA ’88 requirements, POCT remains more challenging to 
manage because it is performed in diverse settings outside of 
the clinical laboratory. 

POCT’s areas of improvement
Many clinicians have outlined four main areas where POCT 
programs could seek to improve. These include:
• Coordination
• Connectivity
• Control
• Costs

Coordination (See Table 1 for a sample coordinator job 
description.)
Successful hospital-based POCT programs typically have 
strong coordinators. Individuals assigned to this role must be 
qualified, have sufficient time to dedicate to the role, and have 

the authority to lead and control all aspects of testing. Many 
hospitals come up short when POCT coordinators lack the 
complete competency for this role.1

The POCT coordinator must also be part of a governance 
structure that includes nursing, the emergency department, the 
clinical laboratory, and other stakeholders of the institution to 
foster clear communication and an alignment of interests. As 
technology changes, the governance structure should provide a 
basis to decide which tests to perform, when to replace equip-
ment, and how to address chronic issues. 

Qualifications:

1. Meets the minimum qualifications of testing 
personnel in a highly complex laboratory, as 
defined in 493.1489 of CLIA ‘88.

2. Understands applicable Clinical Laboratory 
Standards Institute (CLSI) documents pertaining 
to POCT.

3. Ability to communicate effectively and 
diplomatically within a multi-functional team.

4. Strong organizational skills.

Functions:

1.Personnel

a) Follow the testing personnel responsibility standard as defined 
in 493.1495 of CLIA ‘88.

2.Training and Performance:

a) Ensure that all hospital staff using POCT devices are 
adequately trained and competent for test performance, 
troubleshooting, maintenance, and documentation. 

b) Review policies and procedures and adherence at least once 
annually.

c) Perform and record all required instrument maintenance and 
calibration activities. 

d) Follow the established POCT procedures whenever test 
systems are not within the POCT established acceptable levels of 
performance.

3. Quality:

a) Collaborates with other departments to develop methods and/
or systems for improving quality and controlling costs associated 
with POCT. 

b) Collects and evaluates quality assurance and quality control 
data from POCT sites and reports data collected to clinical 
service and laboratory directors.

c) Resolves technical problems and ensures that remedial actions 
are taken whenever test systems deviate from established 
performance specifications.

d) Be capable of identifying problems that may adversely affect 
test performance or reporting of test results.

e) Documents all actions taken to correct problem(s).

f) Enrolls in proficiency testing program for all required POCT 
systems. Maintains records that demonstrate that proficiency 
testing specimens are tested in the same manner as patient 
specimens. Follow-up to identify root causes of unacceptable 
proficiency testing results and implement appropriate corrective 
and preventative measures.

Table 1. Sample coordinator job description. 
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As we begin 2023, one of the most pressing challenges for 
many health systems is staffing, both within the laboratory and 
among nursing and other staff who perform POCT. Adequate 
training and support can be difficult with high staff turnover, 
staffing on late shifts, and temporary contract staff filling vacant 
positions. Maintaining technical assessments on all POCT assays 
for each staff member is an additional and often overlooked 
major undertaking. 

Furthermore, quality control testing must be performed at 
least once daily on days when testing occurs. This can be costly 
for hospitals that use some tests infrequently. Lack of adherence 
not only jeopardizes the quality of testing but also potentially the 
laboratory license and certification if not reliant on a separate 
CLIA certificate. 

Each test must undergo a full verification procedure at least 
once every six months and with reagent/strip lot changes. Some 
hospitals purchase small supply volumes to control inventory 
costs but do not recognize the added costs associated with 
frequent reagent/strip lot changes.

As hard as it may be, expired reagents must be discarded 
or returned, if allowed. Given some tests are performed infre-
quently in some locations, rotating reagents before expiration 
can avoid reagent/strip wastage. The POCT coordinator must 
develop procedures to audit reagent inventories to reduce 
reagent waste due to expiration.

Conclusion
To prepare POCT for the long journey, many EMR systems 
now include software that facilitates the documentation and 
control of users who are current with training and technical 
assessments. These management systems reduce, but do not 
eliminate, the need to dedicate the necessary resources to 
perform POCT correctly. 

By careful planning, including identifying and developing a 
strong POCT coordinator, maintaining effective quality control 
procedures, enhancing electronic connectivity with the EHR 
system, and strictly tracking costs, hospital laboratories can 
provide a highly valuable and reliable service that improves 
medical diagnoses and healthcare management for patients. 
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Control
The ideal way to assure quality performance is to begin before 
the quality control materials are utilized; that is through training, 
analyzer maintenance, and documentation.2,3,4

POCT procedures should generally follow those in the core 
clinical laboratory. These procedures include storing all supplies 
at the right temperature — specifically, refrigerators and freezers 
must be monitored daily even when POCT is not performed. 
New lots of reagents or test strips must be evaluated prior to 
their use. A common approach is to check reagents and test 
strips upon delivery and run quality control samples at least 
monthly to check storage conditions and operator performance. 
Electronic instrument checks may be inadequate in establish-
ing if the whole system functions properly. In POCT, some of 
the moderately complex testing may have both internal and 
external controls.

Recording only “in control” quality control results would be 
like a sports team recording only its wins. This is an unacceptable 
practice, hiding true assay performance. My observations are 
that many non-laboratorians do not understand quality control 
principles and procedures. Staff education on quality control 
principles and procedures must be key elements of training 
prior to initiating new and ongoing POCT analyzers. 

Additionally, quality assurance plans are often lacking, even 
though such plans are vital to addressing ongoing method vali-
dation; monitoring operator and document management; and 
identifying and addressing issues like excessive test failures, 
expired supplies, or user errors. Shifts and drifts in patient test 
results are nearly impossible for individual users to identify, 
but aggregate data analysis can spotlight test faults. 

POCT has the option to comply with Individualized Quality 
Control Plan (IQCP) (see CLIA’88 42 CFR 493.1256(d)), the alter-
native CLIA quality control option that provides for equivalent 
quality testing for 42 CFR 493.1250. IQCP has been incorporated 
in Appendix C of the State Operations Manual.5 IQCP is an 
all-inclusive approach to assuring quality. It includes many 
practices that a laboratory already uses to ensure quality testing 
beyond requiring that a certain number of quality control 
materials be tested at a designated frequency. IQCP applies 
to all nonwaived testing performed, including existing and 
new test systems. 

Connectivity 
Every test result must be appropriately documented to monitor 
quality control, proficiency testing, and patient care management. 

Most POCT, even when appropriately enabled, is not con-
nected to a hospital’s electronic health record (EHR) system. This 
makes each of the pre-analytical, analytical, and post-analytical 
POCT steps prone to human error, from scanning patient wrist-
bands for correct identification to reporting of the right results 
to the right patient. Although the POCT result may be written 
in the patient chart, without the appropriate additional docu-
mentation, the test may not be billed properly, and therefore, 
the true costs of patient care cannot be understood. 

Costs
The true costs of POCT includes instruments, reagents, quality 
control, proficiency testing, personnel (training, performance, 
troubleshooting, maintenance, documentation), and oversight. 

Whereas some POCT cannot be replaced by standard clinical 
laboratory testing, some can, and comparisons can be made 
between the total cost of testing in each setting. The costs of 
staff for POCT are generally grossly underestimated, in part 
because of the distributed nature of POCT. 

Dr. Harvey Kaufman, senior medical director, Quest Diagnostics, 
established a point-of-care testing program 35 years ago and 
previously served as medical director, point of care testing at Quest 
Diagnostics, where he has worked for 30 years.
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The COVID-19 pandemic was a hard 
time not only for phlebotomy, but 
for all healthcare facilities in the 

nation with staffing shortages. Northern 
Light Eastern Maine Medical Center is 
the largest trauma hospital in northern 
Maine. It is also a teaching hospital. I 
had a department of 53 phlebotomists; I 
lost 15 in a very short time. A devastating 
loss. We had to think of ways to meet the 
needs of the hospital, outpatient labs, 
our patients, and our community. We 
eventually needed to reduce the hours 
of our outpatient lab and put out a call 
to our system teams for help. Medical 
assistants and nurses stepped up to 
offer their assistance to help us care 
for our patients. 

My first priority was addressing staff-
ing challenges. In the beginning of the 
pandemic, I started a “Phlebotomy On The 
Job” training program. Our department 
had relied heavily on the two phlebotomy 
schools in our area, but classes stopped 
as schools closed due to the pandemic. 
Applications stopped coming in, which 
presented an opportunity to go full force 
with my training program. 

What better experience for a student 
than to have classroom time, trainings, 
and clinicals in the environment they 
will work in? We were able to provide 
real-life, real-time situations for these 
students. I was privileged to have great 
support from my organization and my 
colleagues, and my veteran phleboto-
mists were excited to help with the clini-
cal portion of the class. 

We interviewed many applicants, 
looking for specific skills and talents to 
fit the role of a phlebotomist working in 
a trauma center. When interviewing ap-
plicants, we were open and honest about 
the role of a phlebotomist, since many 
of them had no idea what it was like to 
work in a hospital, especially during a 
pandemic. They would be working with 
patients with COVID-19, trauma patients, 
and our smallest patients in pediatrics—it 
was essential to let all applicants know 
the reality of the environment they would 
be working in.  

Upon entering the program, students 
sign a commitment agreement pledging 

to work in the phlebotomy department 
here at the Medical Center for two years 
after finishing their training. Northern 
Light Laboratory invested $5,000.00 to 
provide the employee with the skills and 
training necessary to pursue certification 
in the phlebotomy field in return for the 
two-year commitment. Over the course of 
two weeks, students completed 80 hours 
of didactive lectures with me, followed by 
four weeks of clinicals working on patient 
floors, the outpatient lab, or emergency 
department. Every day was different as 
they trained side by side with our senior 
phlebotomist. After clinicals, they were 
allowed to work on their own, but the 
training and learning continued. 

Students were hired as a phlebotomist 
II with the base pay of a phlebotomist 
II throughout the duration of the train-
ing period. Each time the employee was 
paid, a portion of their loan to Northern 
Light Laboratory was repaid. After six 
months of training, the students sit for 
the national phlebotomy exam through 
the American Society for Clinical Pathol-
ogy (ASCP). So far, this training program 
has had a 100% success rate passing the 
ASCP exam!

I taught classes for months, bring-
ing on new students every two weeks. I 
only took a certain number of students 
to ensure great training. I wanted to be 

sure our specimen quality and patient 
care stayed top notch. It took a long time 
to complete training and get each student 
up to speed—but we did it! 

Our students have excelled. Many of 
them have become trainers and taken 
charge positions on the weekends and 
holidays. This has been a wonderful op-
portunity for the members of our com-
munity to gain education and skills in 
the medical field. Moreover, many were 
unable to take a class due to schools 
being closed because of the pandemic, 
or because they could not afford the class 
once schools opened back up. 

For more information, or if you 
know someone who may benefit from 
this training program, contact me at
jkcampbell@northernlight.org. 

How Northern Light Eastern Maine 
Medical Center phlebotomy team 
survived the pandemic
By Janelle Campbell, ASCP

Janelle Campbell, ASCP is the 
Phlebotomy Supervisor at Northern 
Light Eastern Maine Medical Center. 
She has 22 years of phlebotomy 
experience working in a lab, teaching 
phlebotomy, and supervising teams 

within laboratory environments. She recently presented 
the success of her phlebotomy training program at the 
October 2022 Northeast Laboratory Conference.
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At their root, human beings seem an 
eternally optimistic lot. While histo-
rians, epidemiologists, and to some 

extent the rest of us are at least vaguely 
aware of such things as the Black Death 
(Europe and North Africa, 1346–1353, 
with sporadic regional recurrences up 
to 1665/66 in London); the Spanish Flu 
(worldwide, 1918–1920) and subsequent 
Influenza A pandemics (1957, 1968, 2009); 
or SARS (2003), we’d like to think that vast 
strides in medical knowledge and practice 
have reduced the risk of emerging infec-
tious diseases to ourselves as individuals 
and to our civilization as a whole. While 
that’s undoubtedly true to some extent, 
the COVID-19 pandemic has served as a 
forceful reminder of how rapidly spread-
ing and broadly disruptive an emerging 
pathogen can be even with the tools at 
our disposal. (Readers with a penchant for 
history are encouraged to find a copy of 

Daniel Dafoe’s “Diary of a Plague Year;” its 
observations of human behaviors and in-
fection control measures and their varied 
success during the 1665/66 London plague 
read shockingly similar to modern day 
and reinforce how little we have actu-
ally progressed in our reactions to these 
events.) Optimists or not, we must as a 
species face the reality that novel emerg-
ing and zoonotic pathogens, and perhaps 
ones of lab-derived origin, constitute a 
major threat to humanity and one which 
will be visited upon us with sporadic yet 
unceasing monotony. 

Novel avian via swine to human re-
assortments of Influenza A have been 
recognized as a major potential of such 
pathogens, and since 1952 have been the 
target of a worldwide surveillance network. 
Now known as the Global Influenza Sur-
veillance and Response System (GISRS), 
consisting of more than 140 National Influ-

enza Centers plus other facilities, this loose 
organization works to collect, sequence, 
and analyze circulating Influenza A strains 
to provide (among other things) an early 
warning of appearance of novel, potential 
pandemic strains.1 Such information is 
critical if we wish to be any better off at 
all than Dafoe’s protagonist of 1665; so the 
question arises, “What if there was a way 
to do this with a capability to detect any 
new pathogen, not just one likely suspect?”

Such a capability is not only possible, it 
is technically achievable at relatively low 
cost and complexity with tools in hand at 
this very moment. At its front end, such 
an approach could rely on widely distrib-
uted, sample anonymized metagenomics. 
This is the molecular biology technique 
of taking a total nucleic acid sample (in 
this instance, from a person); using next 
generation sequencing methods to ran-
domly sample and sequence elements of 

MOLECULAR DIAGNOSTICS :: METAGENOMIC SURVEILLANCE

Metagenomic surveillance 
for emerging diseases: 
An idea whose time has come?
By John Brunstein, PhD
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all DNA and RNA present; then bioinfor-
matically removing all of the expected 
host sequences and sieving through the 
leftover non-host material for whatever is 
present. The technique is agnostic as to re-
latedness to other known pathogens and 
can provide population-wide prevalence 
for any definable known or newly identi-
fied target. Below, let’s consider some of 
the stages and processes involved along 
with the challenges to implementation.

Sample collection
Respiratory pathogens, due to their 
mode and ease of transmission, are the 
first priority here; so any such system 
should be integrated into collection from 
respiratory disease testing streams dis-
tributed around the world. Rather than 
reinvent the wheel, integration with the 
existing Influenza A network, but with a 
focus on samples testing negative for In-
fluenza A, would seem to be an obvious 
starting point to build from as needed. 

Challenges in this step include:
• Ensuring sample anonymization, 

bearing in mind that the unfiltered 
raw metagenomic data will include 
information traceable to source iden-
tity — so strong biosecurity measures 
to ensure removal of human sequences 
prior to data availability for analysis 
are essential.

• Ensuring enough geographically 
diverse sampling sites and unfet-
tered access to a random sample of 
specimens from all sites. Put bluntly, 
political interference in the form of 
hiding or diverting anything from a 
broad and random sample stream will 
destroy the integrity of this approach. 
Among all the challenges considered 
in this article, this constitutes probably 
the biggest and hardest to address; only 
through an appreciation that collection 
of such information is in the long run 
in the best interests of all peoples and 
nationalities, can this be successful. 

Technical process of 
raw data collection
DNA and RNA extractions, followed by 
library preparation as needed and next 
generation sequencing (NGS), can be 
done on a number of platforms. 

Challenges in this step include:
• NGS devices, availability, and cost. 

At first blush, low-pass sequencing 
with relatively low per-base accuracy 
is likely “good enough” for this appli-
cation. This combines the lowest cost 
approach with sample pooling (which, 
incidentally, would assist in ensuring 
sample anonymity). The exact mecha-

nism and system for raw data collection 
is unlikely to be critical, meaning any 
designated collection center could use 
an available NGS infrastructure; where 
such is not available, the lowest cost 
systems such as currently embodied 
in nanopore-based technologies are a 
low barrier to entry.

Bioinformatic, computational, 
and databasing steps
The process suggested here is clearly 
computationally intense, and requisite 
hardware and expertise are likely out of 
scope for many smaller data collection 
sites. In addition, maintaining a single 
uniform process and data flow across 
multiple sites is desirable.

Challenges (and likely solutions) for 
this part include:
• Computational capacity. This would 

seem readily addressed by dynamic, 
scalable, off-site cloud computing ca-
pacity. This was demonstrated effective 
for both cost and purpose in analogous 
workflows more than a decade ago.2 An 
additional benefit of a cloud comput-
ing–based approach would be enforced 
bioinformatics pipeline uniformity 
between data source sites.

• Ability to accept input from multiple 
systems, including both short-read and 
long-read NGS technologies, to a single 
cohesive data type. Strategies such as 
automated tiling of short-read data into 
longer reads are already normal prac-
tice and this point would not appear 
to be a significant hurdle with existing 
bioinformatics pipelines.

• Searching through masses of data for 
meaningful sequence signatures such 
as a new sequence variant of a known 
pathogenic organism and/or a spike 
in general population prevalence of 
a family of related sequence variants. 

This sounds like a perfect application of 
AI (artificial intelligence) routines — to 
search for and assess novelty sequence 
similarity to known pathogenic organ-
isms and abnormal statistical variations 
in prevalence — all potential early 
warning signs of a wider and more 
dangerous emergence.

• Redundancy, data integrity, and acces-
sibility of data: technically, this could be 
addressed through multiple mirrored 
database sites with appropriate access 
controls. The challenges here are less 
technical than again, political in nature. 

Costs
Technical solutions to medical prob-
lems are great, but what does it cost to 
do something like this? A number of 
complex factors, including the depth of 
coverage needed for the process to be 
meaningful, would require thorough 
analysis to inform things such as level 
of pooling possible; but we can at least 
make some rough estimates. Presently, Il-
lumina targeted 16S-based metagenomics 
suitable for bacteria only is estimated at 
$18/sample3 while another source sug-
gests whole genome shotgun sequenc-
ing (WGS), which is nontargeted, wide 
spectrum metagenomics can be done 
commercially at $150/sample.4

Taking these as upper and lower 
bounds and knowing the GISRS process-
es ~1 million samples per year, the cost 
of this program would be somewhere 
between $18 million and $150 million per 
year. Considering this upper bound is for 
a commercial service (including markup), 
and that some degree of sample pooling 
is likely viable, a true value towards the 
middle of this range or even a bit lower 
seems most plausible. A midpoint of $84 
million per year, in perspective to other 
medical and research expenditures, for a 
worldwide target agnostic early warning 
system for new, emerging, or known but 
suddenly expanding pathogens sounds 
like a bargain. In fact, even a ten-fold 
increase on this (posited below with 
regards to detection scale) sounds like 
a very defensible public health cost. 

Scale of detection and ac-
tionable responses
At an estimated 1 billion human Influ-
enza A cases worldwide per year, the 1 
million GISRS samples represents 0.1% 
of total cases so something on order of 
1000 cases presenting similar to Influen-
za A would be needed before one would 
likely be inducted into this process.This 
could, however, be improved upon by 
including a nonrandom sampling com-

“Optimists or not, we 
must as a species 
face the reality that 
novel emerging and 
zoonotic pathogens, 
and perhaps ones of 
lab-derived origin, 
constitute a major 
threat to humanity 
and one which will 
be visited upon us 
with sporadic yet 
unceasing monotony.” 
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ponent; that is, preferential induction of 
samples in clusters and where a causal 
agent is not readily identified could 
be employed to bias these odds more 
favorably. A ten-fold increase in total 
sampling numbers would obviously 
improve on these numbers as well and 
seems within a reasonable cost scale. 

Any expenditure is only justified if it can 
lead to some positive actionable outcome. 
In this system, appearance of a significant-
ly novel sequence entity, almost certainly 
with recognizable similarity at least at the 
inferred protein sequence level to known 
pathogenic organisms, could be detected 
and flagged out. An immediate increase 
in sampling density in the geographic 
region could be undertaken, with aggre-
gated sequence data used to generate a 
more complete picture of a full pathogen 
genome. Directed (RT)-PCR testing could 
be developed and deployed by reference 
centers, albeit with incomplete validation, 
yet still useful for rapid bulk screening of 
populations within weeks. The pathway of 
proceeding from this through aggregation 
of sequence, epidemiologic, and clinical 
presentation data is one well understood 
and recently practiced by the medical 
community worldwide for SARS, MERS, 

and COVID-19 to name just a few most 
recent examples. In other words, the use 
of widespread metagenomic surveillance 
would not change the pathway of response 
on detection of a novel agent; but it would 
perhaps speed it up by precious weeks to 
months at early stages. Notably, COVID-19 
itself was initially identified by metage-
nomics techniques.5

Expansion beyond 
respiratory pathogens
While respiratory diseases are the most 
immediate application of this approach 
due to inherent transmission risk and 
a pre-existing surveillance network, 
other classes of infectious disease can be 
targeted through metagenomic surveil-
lance as well. For those readers looking 
for more depth on application in other 
contexts, a recent review can be found 
in Nature Microbiology.6

Final thoughts
As a world, we have been using limited 
surveillance in the context of Influenza 
A and have reaped the benefits of this 
in early detection of novel pandemic 
potential strains and for guidance on 
vaccine composition. Expansion of this 

pre-existing network and inclusion of 
broader range detection technologies in 
the form of NGS is technically feasible 
and not cost prohibitive. Major hurdles 
exist but these are almost exclusively in 
the political will to allow transparency 
and unfettered random sample access. 
Overcoming these will require dialogue 
and resolve by entities at national and 
supranational levels. A recognition that 
diseases, particularly ones of an emergent 
pandemic nature, observe no national 
boundaries in today’s highly mobile and 
connected world should help to con-
vince all potential contributors to such a 
network that this form of surveillance is 
in their best interests. While this lesson 
of COVID-19 is fresh in our minds, it is an 
ideal time to consider whether adoption 
of generalized metagenomic surveillance 
might not be humanity’s most immedi-
ately cost-effective defense against our 
next scourge — whatever it may be. 
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COVID-19 vaccine’s effectiveness diminishes with age, 
UTSW research shows
The Pfizer-BioNTech COVID-19 
vaccine limits transmission, 
hospitalization, and death 
from COVID-19 even among 
patients infected by variants 
of the virus, but the effective-
ness of antibodies it generates 
diminishes as patients get 
older, according to a study by 
UT Southwestern researchers.

The emergence of new vari-
ants, including Delta and Omi-
cron, left the vaccine less effec-
tive at neutralizing SARS-CoV-2 
and resulted in increased rates 
of infection. However, vacci-
nated individuals, even when 
infected with COVID-19, con-
tinued to be protected against 
severe disease and death. 

To understand how vaccines 
protect people without com-
pletely neutralizing the virus, 
blood samples were analyzed 
from 51 adults, ranging in age 
from 21 to 82, who had not been 
infected previously with COVID-
19 and who each received two 
doses of the Pfizer-BioNTech 
vaccine between December 
2020 and February 2021. From 
the samples, the researchers 
isolated antibodies specific to 
the SARS-CoV-2 spike protein.

The team showed that 
the antibodies generated in 
response to the vaccine were 
effective at neutralizing the 
original version of SARS-CoV-2 
that emerged in 2019 but, as 

expected, were not as effec-
tive against the Delta and Omi-
cron variants. In addition, the 
researchers found that these 
antibodies led to the activation 
of immune cells that can carry 
out a variety of antiviral effec-
tor functions after infection.

These antibody activities 
and functions differed by age, 
with people under 65 carrying 
significantly more of the activi-
ties and functions compared 
to those over 65. Dr. Lu’s team 
discovered these observations 
could be attributed to differ-
ent sugars attached to the 
antibodies. With age, these 
sugars change and antibody 
functions diminish.

Observatory continued from page 6

THE OBSERVATORY :: NEWS  TRENDS  ANALYSIS 
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Your source for diabetes antibody kits
The KRONUS 3-Screen Islet Cell Autoantibody ELISA Kit (KR7780) is for the simultane-
ous and non-differential detection of autoantibodies to GAD and/or IA-2 and/or ZnT8 in a 
simple, highly-robust, and user-friendly assay format.
KRONUS

Automated, multiplex molecular diagnostic system   
The BioCode MDx-3000 is a high throughput, multiplex molecular diagnostics system utilizing pat-
ented Barcoded Magnetic Bead Technology. With a large target menu, the BioCode MDx-3000 can 
run up to 188 samples in an 8-hour shift. Hardy Diagnostics is the US distributor of the BioCode 
MDx-3000 by Applied BioCode.  
Hardy Diagnostics

Independent serum and urine chemistry controls 
Bio-Rad offers a comprehensive range of serum and urine chemistry controls, designed 
to monitor the precision of general and specialty chemistry testing procedures. Chem-
istry controls from Bio-Rad come in assayed and unassayed formats and are available 
in an extensive range of analytes. They work together with Bio-Rad’s Unity QC data 
management software. 
Bio-Rad

Clinical reference materials for cholesterol assays
The Matrix Plus Total Cholesterol Reference Kit, along with the optional Level F, comprise a 
multi-level six (6) concentration set of materials, with total cholesterol values ranging from 40 
to 750 mg/dL. The kit is packaged for multi-use containing fifteen milliliters (15.0 mL) of material 
filled into opaque polyethylene dropper vials.  
Verichem Laboratories

Early Lyme disease detection
The ZEUS Borrelia Modified Two-Tiered Testing (MTTT) algorithm improves detection of early 
Lyme disease by up to 30% compared to the Standard Two-Tiered Testing (STTT) algorithm. 
The STTT algorithm requires a 2nd tier immunoblot, which adds subjectivity in results inter-
pretation and reduces sensitivity in measuring acute Lyme disease.  
ZEUS Scientific

RT-PCR detection of pathogens and AMR
The need for unbiased and fast microbial detection has grown with the emergence of new patho-
gens and antimicrobial resistance. TaqMan Microbial Identification assays offer over 300 highly 
specific, preformulated primer-probe sets or the flexibility to create custom designs for microbial 
and antibacterial resistance detection.
Thermo Fisher Scientific
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High-definition PCR panel detecting multi-drug resistance 
Incorporating ChromaCode’s technology, the cost-effective HDPCR Multi-Drug Resistance 
Panel for Research Use Only enables high-throughput, cost-effective detection for multi-drug 
resistance markers by leveraging real-time PCR instruments. The panel features broad cover-
age of common multi-drug resistance markers and subtypes and allows flexible target section 
for customized reporting in less than 3 hours.
PerkinElmer

Multiplex products
With WSLH Proficiency Testing, your laboratory can receive a variety of multiplex products 
for 2023 including; Blood Pathogens Multiplex, GI Multiplex, Meningitis Multiplex, Pneumonia 
Multiplex, Respiratory Multiplex, and UTI Multiplex. To view a complete list of organisms for 
each module, please visit our online catalog. 
WSLH

Lp(a) testing
The Randox Lp(a) assay is calibrated in nmol/l and traceable to the WHO/IFCC reference mate-
rial. Alongside our range of routine reagents, instrument-specific applications are available 
ensuring the assay is available on a wide range of clinical chemistry analyzers. Dedicated 
five-point calibrator available, reflecting the heterogeneity of the apo(a) isoforms.
Randox

Reagent for clinical chemistry analyzers
Carolina Liquid Chemistries’ Direct Bilirubin (DBIL) Reagent, product number DT229, is intended for the 
in vitro quantitative determination of direct (conjugated) bilirubin level in serum or plasma.
Carolina Liquid Chemistries

Objective rapid antigen diagnostics
Sofia 2 is a small benchtop analyzer that uses advanced fluorescence detection for 
viral or bacterial antigen. Sofia 2 interprets a Sofia FIA Test Cassette using proprietary 
algorithms to analyze the data, interpret the signals and determine the objective results 
automatically using two flexible workflow modes.
Quidel

Antibody Tests will be the topic of February’s Product Focus section.

Learn about current testing options next month. 
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CLINICAL SPOTLIGHTS

StatStrip Glucose Hospital Meter System
StatStrip is the only glucose 
meter with FDA clearance for 
use with critically ill patients, 
after extensive studies at Mayo 
Clinic and Johns Hopkins of over 
17,000 capillary glucose results 
on critically ill patients. Use of 

any other glucose meter on these patients is “off-label” 
according to the FDA.

Nova Biomedical 

Clean Catch Collection
Peezy Midstream urine specimen 
collection device is designed to 
obtain a clean catch urine sam-
ple helping provide more accurate 
results, diagnosis and treatment.

Owen Mumford

Sysmex UN-Series™ Automated Urinalysis 
Solution

The Siemens Healthineers CLINITEK 
Novus® Automated Urine Chemistry 
Analyzer completes Sysmex America’s 
automated urinalysis portfolio, resulting 
in a modular urinalysis workflow solu-

tion that integrates urine chemistry, with the fluorescent 
flow cytometry of the UF-5000™ Fully Automated Urine 
Particle Analyzer and the UD-10™ Digital Imaging Device. 

Sysmex

GEM Premier 5000

GEM® PremierTM 5000 blood gas sys-
tem with iQM®2 assures quality before, 
during and after every sample in lab 
and POC testing—for improved patient 
care. All-in-one, multi-use cartridge of-
fers advanced simplicity.

Werfen – Acute Care

NEW: Safest Urine Collection/Transport 
Containers

Choyce Products offers three differ-
ent dynamic urine collection devices, 
and one when used with urine aspi-
rated tubes will eliminate potential 
needle injury. (The CDC estimates 
385,000 sharps injures involving 
health workers per year!) Easier 

Urine Collection, Safer Transfer, Efficacious Diagnosis!

Choyce Products

OSOM® Trichomonas Rapid Test 
The OSOM® Trichomonas Rapid 
Test for the qualitative detection 
of trichomonas antigens from 
vaginal swabs is accurate (sen-
sitivity 96%; specificity of 95%), 
fast (result in 10 minutes), sim-
ple (CLIA waived; no equipment 
needed), and cost-effective (col-
lection swabs and QC included).

Sekisui Diagnostics

PAIN RELIEF AT THE POINT OF CARE
RALS connectivity can help 
reduce pain and provide 
long-lasting relief with oper-
ator management tools, per-
sonalized, dashboards for 
monitoring KPIs, and custom 
saved views for quick and 
efficient data review.

RALS Connectivity for POCT

Four Respiratory Tests in One
The Solana Respiratory 
Viral Panel (RVP) combines 
Solana Influenza A+B and 
Solana RSV + hMPV, to de-
tect and differentiate four 
common respiratory virus-

es from a single patient sample for improved patient 
management.

QuidelOrtho
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CLINICAL SPOTLIGHTS

ThinPrep® Genesis Processor™ – Now FDA 
Approved

The ThinPrep Genesis pro-
cessor provides labs with 
automated chain of custo-
dy, streamlined cytology 
processing, and hands-free 
sample aliquoting in a sin-
gle instrument – promoting 

confidence in results while optimizing performance. 

Hologic

High Throughput Qualitative & Quantitative 
SARS-CoV-2 results

Labs looking for more than 
just detection can use an 
assay with viral load infor-assay with viral load infor-assay with viral load infor
mation that’s calibrated with 
WHO International stan-
dards. Discover the latest 

innovation from the first to bring you high-throughput 
gold standard PCR testing methodologies.

Roche Diagnostics
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In March 2022, COLA received 
deeming authority for the specialty 
of pathology. What should labo-
ratories unfamiliar with COLA’s 
Pathology Accreditation program 
know about it?

COLA has been accrediting clinical labo-
ratories for over 30 years. COLA received 
deemed status to accredit pathology from 
CMS in March, and then in September 
we were approved to deem pathology 
laboratories in California compliant with 
that state’s requirements. Laboratories 
performing testing in the specialty of 
pathology now have another choice for 
their accreditation.  

COLA’s pathology program is 
comprehensive, educational and 
meets or exceeds all CLIA regulatory 
requirements. We monitor the indus-
try closely to ensure that our criteria 
reflect current industry guidelines 
and regulatory requirements. COLA’s 
accreditation program is not just a list 
of criteria to comply with.  Choosing 
COLA gives a laboratory access to 
multiple tools to assist with achiev-
ing compliance and applying best 
practices. The Accreditation Manual 
is well-organized and written clearly 
and simply, and COLA customers 
also have access to an entire library 
of educational Primers on critical topics 
such as safety, quality, personnel, and 
training. In addition to these tools, we 
have a COLAcentral customer portal, a 
comprehensive dashboard that makes 
it easy for laboratories and laboratory 
groups to manage their accreditation.

COLA can accredit histopathology, 
oral pathology, dermatopathology, and 
cytology laboratories. This includes full-
service pathology laboratories as well 
as limited-service sites such as those 
performing Mohs surgery, frozen sec-
tion, fine needle aspiration, or rapid on-
site evaluation procedures. In addition, 
COLA provides coordinated laboratory 
surveys for health systems that have 
multiple laboratory sites.

I am very pleased to be part of the 
COLA family knowing that laboratories 
enrolling in the pathology accreditation 

program will be surveyed by knowl-
edgeable, experienced COLA staff 
and subject matter experts with years 
of working experience in the laboratory. 

Before becoming the Director of Pa-
thology Accreditation at COLA, you 
were an Anatomic Pathology Opera-
tions Manager for Clinical Pathology 
Laboratories in Austin, Texas. Could 
you share your top five tips for being 
accreditation ready?

1. Ensure all staff are trained on all 
procedures and that the procedures 
are consistently followed. 

2. Ensure that laboratory staff are 
familiar with what to expect during 
a survey. If staff is equipped with that 
knowledge, they won’t be intimidated 
while the survey is in progress.

3. Schedule routine survey prepared-
ness meetings throughout the entire 
accreditation cycle. When I was 
working in the laboratory, super-
visors were all required to review 
criteria and participate in mock 
surveys to ensure they understood 
the survey process. 

4. Perform departmental self-surveys 
regularly. This doesn’t have to be a 
daunting task: rotate the responsi-
bility so that everyone has a turn 
to audit laboratory processes in 
advance of biennial surveys. COLA 
has a self-assessment tool that makes 
this process easy.

5. Keep the laboratory prepared for a 
visit from any regulatory agency at 
all times. Keeping documentation 
well-organized and readily acces-
sible can make surveys go much 
more smoothly.

What are some laboratory safety 
concerns you would like to bring 
awareness to for MLO readers?

What I found during my time as a safety 
officer is that staff sometimes thinks that 
safety is solely the company’s responsi-
bility. The organization develops safety 
policies and procedures and provides 
equipment intended to keep employees 

Over 45 years of making a 
difference in the laboratory
By Christina Wichmann

Kathy Wilson, HT(ASCP) QLS, 
joined COLA in December of 
2021 as Director of Pathol-
ogy Accreditation. She is an 
ASCP-certified Histotech with 
the ASCP Qualification in 
Safety. She has over 45 years 
total experience in the labora-
tory, multiple disciplines. Prior 
to joining COLA, Ms. Wilson 
was the Anatomic Pathology 
Operations Manager, Safety 
Officer and Committee Chair, 
for a large reference labora-
tory, both local and regional 
operations, based in Austin, 
Texas. In addition, she man-
aged multiple hospital frozen 
section and satellite labora-
tory locations. Ms. Wilson has 
managed multiple laboratory 
set-up, remodels, and build-
out projects.

Kathy started her career in 
northern Michigan and has 
lived in many areas of the 
country to include Fairbanks, 
Alaska; Kansas City, Missouri; 
and Austin, Texas. Regulatory 
compliance, quality, safety, 
and project management have 
always been key areas of 
focus and interest.
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safe from exposure or injury. However, 
every employee also has a responsibility 
to work safely by being compliant with 
those policies and using equipment prop-
erly. OSHA’s Laboratory Safety Guidance 
is an excellent resource.

Maintaining a safe laboratory work-
place is everyone’s responsibility. In 
some cases, staff may adhere to safety 
policies when managers are present, but 
be more lax about safety when there’s no 
direct supervision. Employees must be 
trained on the importance of adhering 
to safety policies at all times.

Employees must feel empowered 
to report noncompliance with safety 
policies or any incidents or near-misses 
that they witness. Noncompliance 
could ultimately result in exposure or 
injury to laboratory staff and patients. 
The most common causes of safety 
incidents are employees not following 
safety policies, not wearing appropri-
ate PPE, not paying attention to their 
surroundings, and being distracted or 
rushed in the workplace.  

Incidents and accidents are costly! 
Medical treatment for injuries can be 
expensive and can also result in lost 
time if staff cannot work due to injury. 
Depending on the incident, there may 
also be a loss or waste of reagents, loss 
or damage to patient specimens, or 
damage to instruments. There are also 
hidden costs associated with safety 
incidents: feeling unsafe can affect staff 
morale and productivity. 

In a recent survey on molecular 
testing, MLO readers shared that 
acquiring supplies is a lot more 
difficult in the past year. How has 
COLA seen laboratories addressing 
these supply issues?

It was amazing to see how teams from all 
areas of the laboratory came together to 
manage shortages and continue to deliver 
results for their patients. One way they 
coped was to validate duplicate methods, 
especially for SARS-CoV-2 testing. If one 
method’s reagents weren’t available, the 
laboratory could switch to the second 
validated platform or method without 
any delay in testing.

Laboratories also modified batch test-
ing schedules to maximize efficiency; 
fewer, larger batches allowed them 
to stretch controls further. Personnel 
managed and maintained their PPE to 
reduce waste. Phlebotomists drew only 

what was necessary for testing to con-
serve on supplies. In histology, reagent 
use was monitored carefully. Modified 
procedures were implemented to mini-
mize reagent use without sacrificing 
quality. They prioritized which tissues 
to process when reagents were low to 
ensure diagnostic specimens were not 
delayed. In addition, across all special-
ties, staffing schedules were adjusted 
to maximize efficiency.

I spoke with several of our surveyors 
recently, and they noted that while labo-
ratories are still experiencing some sup-
ply issues, they are not as critical as they 
were during the height of the pandemic. 

Pathology and laboratory medicine 
have important challenges in work-
force capacity going into the future. 
What do you see the field doing to 
address these challenges?

The staffing shortage in the laboratory 
industry is affecting every position. 
Laboratories are short on clerical staff, 
couriers, phlebotomists, managers, and 
qualified and experienced technical and 
testing personnel. Addressing these chal-
lenges requires promotion, recruiting, 
and retention for all laboratory positions.

When choosing a “medical” field, 
most students think of nurses and 
doctors. Educating students on the 
types of laboratory careers available, 
including the various specialties, is 
crucial when students are making early 
career choices.

Partnering with schools can be a 
successful approach. For example, 
histology partnerships exist where a 
laboratory partners with a formally 
recognized training program. The stu-
dent completes didactic and hands-on 
training per the program’s require-
ments and then takes the program 
exam. Those who successfully complete 
the program are then eligible for ASCP 
certification. It’s win-win for the com-
pany and the employee, especially if 
the arrangement includes a defined 
work commitment period following 
program completion.

COLA has also launched the 
Workforce Action Alliance, a diverse 
panel of experts developing strategies 
for addressing the laboratory workforce 
shortage. The group first met during 
COLA’s Laboratory Enrichment Forum 
in May of 2022. These leaders will come 
together at COLA’s Workforce Action 

Alliance Summit in Fort Worth, Texas 
in May of 2023 to continue the discus-
sion and find actionable ways to work 
together to build the capacity and resil-
iency of the laboratory profession well 
into the future. 

You have had a long career in the 
clinical laboratory field. What advice 
can you share on career longevity?

You have to love your job and what you 
are doing. A good employee has a good 
work ethic and goes above and beyond 
because they know that effort will benefit 
everyone. There are no handouts: you 
have to work hard, learn, and apply the 
knowledge and skills you’ve been taught.

I started working in a small com-
munity hospital when I was 18 years 
old. I didn’t know a thing about labora-
tory testing or regulations, and I never 
dreamed that it would be my lifelong 
career. I worked for nearly four years 
performing clerical duties, making 
media for microbiology, and send-
ing out tests. I greeted patients, drew 
blood, ran instruments, and performed 
manual tests under the supervision of 
the med techs. I was on the ER code 
team. I trained to be an EMT and took 
midnight calls for the hospital’s ambu-
lance service after working day shift in 
the laboratory.

Every few weeks a pathologist, our 
laboratory director, visited from the 
larger regional hospital. He offered to 
train me as a histotech if I would train 
to assist with autopsies. I said, “Well, 
if I can get through the autopsy, I’ll do 
it.” I trained and studied and in 1982 
passed the ASCP boards to be a certi-
fied histotechnician, then remained in 
the field for 42 years. My record for not 
calling in sick is 9 years, and then I broke 
my leg! But that’s another story!

My career has taken me from Michigan 
to Alaska, Oregon, Missouri, Texas and 
now back to Michigan. The pathologists 
and laboratory professionals I have 
worked with always encouraged me to 
do more. With each job, I have gained 
more knowledge, responsibility, inde-
pendence, and trust. 

The more you know and the more you 
use that knowledge, the more valuable 
you’ll be to any employer. My career has 
been long and rewarding and one full of 
adventure. One of my goals in life has 
always been to make a difference. I hope 
that I have. 
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