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Build your assay to your 
requirements, not ours. 
Fit-for-purpose reagents make it easy.

Selecting a supplier for your drug discovery and development assays can  
be a challenge—especially a supplier who can adapt to your specific needs.  
Don’t settle for just a supplier. Instead, partner with Promega and work with  
a custom manufacturer willing to provide you with the scientific expertise, 
ongoing technical support and quality standards that support your success. 

Watch the video or download a PDF:

promega.com/CustomManufacturing
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Custom Manufacturing: Translating Research into Product

Scientists around the world are focusing their energy and resources on 
translating advances made in clinical research into relevant biotechnology, 
clinical, and applied products that improve our health and well‐being. 
Once research looks promising, there is substantial pressure to expedite 
the release of that product or assay in the market. For many organizations 
focused on developing these advanced products, their expertise and core 
competencies are in developing the assay. Often, they do not have the 
experience, infrastructure, or quality systems in place to support large‐
scale production, packaging, or distribution of their newly developed assay 
in a way that is also in compliance with relevant regulatory requirements. 
These next steps become a barrier to realizing the value of the research. 
Working with a custom or contract manufacturing partner can lower this 
barrier and expedite the time to market.

Be careful not to confuse custom manufacturing with original 
equipment manufacturer (OEM) products. OEM products are 
existing products from one company that another company 
rebrands and sells. Custom manufacturers typically focus on 
providing more comprehensive services that can be adapted 
to produce a new product. Custom manufacturing is not “one 
size fits all” and can be simple or complex, such as producing 
a single component to a final finished product.

A Starting Place

Beginning a conversation with a custom manufacturer can feel 
like you are talking in circles. However, there are a few topics 
you can focus your attention on to better prepare:

1) What does “done” look like?

Consider how you envision your final product. What is the 
practical application of your product?

Where and how do you picture the product being used? Who 
do you envision using it? Being able to describe in detail 
your assay’s application and intended use helps provide a 
framework for your product’s format.

2) Characterize your assay.

Spend time understanding assay performance. Under what 
conditions does the assay perform optimally and under what 
conditions does the assay fail? A clear understanding of both 
successful and failed product performance helps establish 
manufacturing specifications for your product.

3) Estimate quantities.

Being able to share estimates on the quantity of product you 
will need manufactured, even if they are early estimates, is 
extremely helpful to the manufacturer. Without these quantity 
estimates, the manufacturer will not be able to estimate 
product cost. Most custom manufacturers understand that 
early‐stage quantity forecasts are non‐binding and will almost 
certainly change.

Once you have this information you can initiate discussions 
with potential custom manufacturing partners. Regardless of 
the complexity of your assay or product, there are common 
considerations when looking for a lasting and mutually 
beneficial custom manufacturing partnership.

•  Does the partner you are considering have “scientists at 
your service” with the appropriate scientific manufacturing 
expertise? This expertise should match your product 
requirements and include a willingness to provide 
consultation and technical support to help you make 
product design decisions.

•  Does the partner have the manufacturing capabilities that 
meet your current and future needs, as well as the quality 
standards that support compliance with relevant regulatory 
requirements?

•  Does the partner have the logistics support and delivery 
capabilities that support your commercialization goals?

Gaining an understanding of the capabilities of any potential 
custom manufacturing partner in each of these areas is 
essential to making an informed decision. You will want to 
find a custom manufacturing partner who is equipped to meet 
both your current and future needs, who can consistently 
deliver a quality product on time to your specifications.

View our free webinar to learn more about these key 
considerations for evaluating potential custom partners here: 
www.promega.com/CustomWebinar

Terri McDonnell (MBA, PMP) is a global strategic 
marketing and program manager at Promega Corporation 
supporting clinical customers utilizing life science 
reagents in molecular diagnostic applications. Terri’s 
20 plus years of experience includes responsibilities 
in technical, project, and business management of 
products and customized solutions for in vitro diagnostic 
manufacturers and clinical laboratories.

Go beyond ordinary.  
Customized amplification reagents  
to suit your laboratory’s needs.
Your specifications. Your format.  
Our scientists waiting to help. 

You don’t always have to adjust your laboratory workflow to catalog 
product formats. Work with a supplier who can deliver those same high-quality 
amplification reagents in a format built to suit your specific needs.  

Learn more here:
promega.com/CustomPCR
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Design and Production Management

Potential benefits of 
serum biomarkers 
for assessment of 
concussion injury include 
minimally invasive 
sample collection, faster 
turnaround time of 
test results, and cost 
savings from ruling out 
the need for expensive 
imaging tests.
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Introducing 

THE ART OF
URINALYSIS

The complete urinalysis solution
At Sysmex, we believe developing the most adaptive, responsive and accurate analyzers on the market is an 

art form. The Sysmex UN-Series Automated Urinalysis Solution delivers urine chemistry strip testing, particle 

analysis by flow cytometry and digital particle imaging all in one configurable line. This complete urinalysis 

solution results in less manual microscopy, providing more time to focus on the scientific expertise laboratory 

professionals provide. With its integrated quality control management system, scalability and walk-away 

functionality, Sysmex offers the right solution for every laboratory. Art may be in the eye of the beholder, but 

improved workflow efficiency is for all.

Learn more at Sysmex.com/UA

Sysmex UN-SeriesTM

Automated Urinalysis Solution 

SIEMENS CLINITEK NOVUS® AUTOMATED URINE CHEMISTRY ANALYZER
Combines dry-pad urine chemistry technology and a cassette test format

SYSMEX UF-5000™ FULLY AUTOMATED URINE PARTICLE ANALYZER
Proven fluorescence flow technology for accurate results and flagging

SYSMEX UD-10™ DIGITAL IMAGING DEVICE
Allows automatic review of abnormal samples

URINALYSIS DATA MANAGER (UDM) WITH BEYONDCARESM QUALITY 
MONITOR FOR URINALYSIS
Better manage your lab’s quality data and proactively monitor the health and 
accuracy of your analyzers

UN-SERIES™ 
AUTOMATED URINALYSIS SOLUTION

© 2020 Sysmex America Inc. 

0C2-03 TOC.indd   40C2-03 TOC.indd   4 8/26/20   12:44 PM8/26/20   12:44 PM



Introducing 

THE ART OF
URINALYSIS

The complete urinalysis solution
At Sysmex, we believe developing the most adaptive, responsive and accurate analyzers on the market is an 

art form. The Sysmex UN-Series Automated Urinalysis Solution delivers urine chemistry strip testing, particle 

analysis by flow cytometry and digital particle imaging all in one configurable line. This complete urinalysis 

solution results in less manual microscopy, providing more time to focus on the scientific expertise laboratory 

professionals provide. With its integrated quality control management system, scalability and walk-away 

functionality, Sysmex offers the right solution for every laboratory. Art may be in the eye of the beholder, but 

improved workflow efficiency is for all.

Learn more at Sysmex.com/UA

Sysmex UN-SeriesTM

Automated Urinalysis Solution 

SIEMENS CLINITEK NOVUS® AUTOMATED URINE CHEMISTRY ANALYZER
Combines dry-pad urine chemistry technology and a cassette test format

SYSMEX UF-5000™ FULLY AUTOMATED URINE PARTICLE ANALYZER
Proven fluorescence flow technology for accurate results and flagging

SYSMEX UD-10™ DIGITAL IMAGING DEVICE
Allows automatic review of abnormal samples

URINALYSIS DATA MANAGER (UDM) WITH BEYONDCARESM QUALITY 
MONITOR FOR URINALYSIS
Better manage your lab’s quality data and proactively monitor the health and 
accuracy of your analyzers

UN-SERIES™ 
AUTOMATED URINALYSIS SOLUTION

© 2020 Sysmex America Inc. 

0C2-03 TOC.indd   50C2-03 TOC.indd   5 8/26/20   12:44 PM8/26/20   12:44 PM



6 SEPTEMBER 2020

Federal Insider

■
AACC JOINS GOVERNMENT’S 
COVID-19 TESTING FORUM

AACC will be a member of a new 
alliance of federal agencies and 

stakeholder groups organized by the 
Department of Health and Human 
Services (HHS), the National Testing 
Implementation Forum. Members of the 
forum will offer input on how HHS can 
deal with testing supply chain issues 
across commercial, public health, 
academic, and other sectors and de� ne 
optimal testing in various settings—diag-
nostic, screening, and surveillance.

HHS wants the forum to aim to sig-
ni� cantly increase public health labora-
tory capacity and implement a national 
surveillance strategy using CLIA. The 
group will seek out new techniques and 
technologies and work on building up a 
streamlined national laboratory testing 
reporting system and de� ned reporting 
standards. HHS also has a goal for the 
forum to improve technical assistance 
that could in turn improve testing 

among vulnerable and underserved 
populations.

■
HHS INVESTS IN REFERENCE LABS 
TO EXPAND SARS-COV-2 TESTING 
CAPACITY

The Department of Health and 
Human Services (HHS) 

announced combined investments of 
$6.5 million in two reference laborato-
ries to expand capacity to conduct up to 
4 million additional SARS-CoV-2 tests 
per month. The money is going toward 
instruments, assays, and supplies from 
Beckman Coulter and Thermo Fisher for 
labs at Aegis Sciences Corporation and 
Sonic Healthcare. Together, the equip-
ment will allow the labs to perform an 
additional 1 million tests each week by 
early October, according to HHS.

Aegis said it plans to expand the 
company’s workforce and begin con-
struction on new space at its testing 
facilities in Nashville, Tennessee, to 
meet a goal of processing more than 

60,000 test samples per day beginning 
in September. The company also will 
partner with the Of� ce of the Assistant 
Secretary for Health to perform test-
ing of samples from select locations 
with vulnerable populations with a 
turnaround time goal of 48 hours. For 
its part, Sonic Healthcare expects the 
new instruments will allow the � rm 
to ramp up capacity at eight existing 
SARS-CoV-2 testing facilities across 
the U.S.

“We are committed to leveraging 
every possible opportunity to expand 
the nation’s SARS-CoV-2 testing 
capacity over the next several months,” 
said Assistant Secretary for Health 
Adm. Brett Giroir, MD. “For this 
opportunity, we were able to match 
available instrumentation and reagents 
with commercial labs that were ready 
to immediately expand their services. 
We are honored to work with these 
labs and life sciences tools companies 
to ensure increased access to testing as 
may be needed this fall.”

AACC Survey Shows Labs Still Face Supply Shortages for 
SARS-CoV-2 Testing
An AACC survey of U.S. clinical laboratories found that nearly half of responding 
labs still lack critical testing supplies for SARS-CoV-2. AACC presented these 
findings to the White House Coronavirus Task Force in a letter that calls on the 
federal government to take a more active role in dealing with this problem.

AACC partnered with data analytics � rm Edgeworth Analytics to determine 
the full extent of the supply shortages and how they are changing as the pandemic 
progresses. So far, the survey includes data from May 1–24, June 1–5, and June 24–
July 6. The results show how supply shortages have persisted. For example, in May 
58% of all labs surveyed reported problems getting supplies, a � gure that had only 
decreased to 46% by early July.

AACC expressed particular concern about a rise in the number of labs that are 
unable to process all requested SARS-CoV-2 tests within a week because of supply 
shortages. In early July, 25% of respondents reported this problem, an uptick from 
21% of respondents in May. Full survey results are available on the AACC website, 
www.aacc.org.

The speci� c supplies that labs have the most dif� culty obtaining are SARS-CoV-2 
test kits and associated reagents. As of early July, 58% of labs reported problems 
getting test kits, 46% reported problems getting reagents, and 38% of labs reported 
problems getting nasal swabs. Out of all the items that labs in the survey had dif� culty 
obtaining in May, personal protective equipment (PPE) was the only one that was not 
in short supply in late June/early July. While 32% of labs had problems getting PPE in 
May, only 4% reported having this issue in the most recent survey.

novabiomedical.com

Measure Lactate Bedside
Fast, easy bedside lactate testing
StatStrip Lactate is a hand-held, true point-of-care system
that brings lactate testing directly to the patient’s bedside. 
StatStrip Lactate’s single-use, disposable biosensor
provides the fastest turnaround time (13 seconds) on
the smallest whole blood sample (0.6 µl) with
lab-like accuracy. Lactate results are electronically
or wirelessly transmitted to the patient’s
medical record 

SSC Hour-1 Bundle calls for early lactate
measurement of tissue hypoperfusion
Surviving Sepsis Campaign (SSC) has introduced
the 2018 Hour-1 Sepsis Bundle for early recognition
and management of sepsis. The SSC Hour-1 Bundle
includes obtaining blood for lactate measurement
within the first hour of sepsis recognition and to
remeasure lactate if the initial lactate is >2 mmol/L.1
The campaign suggests guiding resuscitation to
normalize lactate  in patients with elevated lactate
levels as a marker of tissue hypoperfusion.1 

CMS SEP-1 quality metric includes early
lactate measurement of tissue hypoperfusion
Consistent with the SSC Hour-1 bundle, US Centers for
Medicare and Medicaid Services has introduced the Severe
Sepsis and Septic Shock: SEP-1 Management Bundle to assess
the quality of sepsis care in hospitals. The SEP-1 metric calls
for lactate measurement to be completed within 3 hours of
sepsis recognition.2

Patient Hypotensive?   Febrile?   Tachypneic?

1. Levy M. The Surviving Sepsis Campaign Bundle: 2018 Update. Crit Care Med 2018;46:997-1000.
2. Federal Register /Vol. 79, No. 163/Friday, August 22, 2014/Rules and Regulations. Pages 50236-50241. 
    Accessed online at https://www.govinfo.gov/content/pkg/FR-2014-08-22/pdf/2014-18545.pdf
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Ronald E. 
Domen, MD, 
FACP, FCAP

Penn State Hershey Medical Center, a leading tertiary 
care academic medical center in Hershey, Pennsylvania, 

has over 1 million outpatient visits annually, with our 
pathology and laboratory medicine department performing 
about 4 million tests per year. The department serves as a 
reference and consulting laboratory for Penn State Health 
system with 24-hour in-house coverage by physician-level 
anatomic and clinical pathologists, PhD-level clinical 
scientists, clinical fellows, pathology residents, and highly 
trained medical technologists and laboratory supervisors. The 
department has a fully operational automated testing 
laboratory for clinical chemistry, hematology, and coagulation 
analyses and also offers molecular diagnostics and mass 
spectrometry assays. In addition, we have price and/or service 
agreements with at least � ve vendors for sending out tests 
not performed in-house. 

DEEP DATA DIVE
There had been limited systematic cost-benefit analysis 
of our sendout tests until we retrospectively reviewed 
sendouts over a 2-year time frame. We retrospectively 
considered tests to our two primary vendors in two 
year long time periods, then prospectively analyzed data for 
another year. Our goal was to identify why and which tests 
we were sending out and how they were positively and/or 
negatively impacting patient care, to determine the costs 
involved and which vendor was most cost-competitive, and 
to identify what else we could do to practice laboratory 
medicine more efficiently. I led the project and served on 
the project team along with our sendout test area medical 
technologist, laboratory manager, laboratory informatics 
team, and attending pathologists. Our data mining efforts 
helped us recognize a price discrepancy between our 
primary vendors and make an informed choice for our 
ongoing sendout needs.

COST DIFFERENTIAL REVEALED 
In our first retrospective review 
period (July 2016 to June 2017), we 
found that we sent out to two vendors 
65,123 tests comprising 1,549 
test types. Vendor A, a for-profit 
commercial laboratory, processed 984 
test types and 43,853 total tests while 
Vendor B, a not-for-profit academic-
based reference laboratory, handled 
565 test types and 21,270 overall 
tests. The average cost of test per 
unit of test (independent of the type 
of test) was $54 for Vendor A and 
$32 for Vendor B, meaning Vendor 

A’s average cost per unit was 69% 
($22) more than Vendor B’s. If we 
had sent out all tests in that period 
to Vendor B, we would have saved 
approximately $1 million. 

Examples of the cost discrepancies 
include: Tissue Transglutaminase Ab, 
IgA (Vendor A, $24 versus Vendor B, 
$7); Hepatitis A Ab-Total (Vendor A, 
$10 versus Vendor B, $8); Pancreatic 
Elastase 1 (Vendor A, $175 versus 
Vendor B, $98); and Myositis Assessor 
Plus panel (Vendor A, $718 versus 
Vendor B, $395). 

Based on these observations we 
established a sendout order preference 
for Vendor B. In the ensuing year (July 
2017 to June 2018), we sent out to 
both Vendor A and Vendor B a total of 
69,901 tests covering 1,292 test types. 
However, we sent out substantially 
more tests to Vendor B in comparison 
to Vendor A—59,774 orders of 820 
different tests versus 10,127 orders of 
472 different tests, respectively. The 
average cost per unit order for Vendor 
B was $34.34, while Vendor A’s was 
$111.88. Even though we substantially 
upped our testing volume with Vendor 
B, our annual cost increase per unit 
billed was negligible. In contrast, this 
cost increased more than twofold 
with Vendor A. Notably, both vendors 
handled tests across the range of costs 
per test. In that year compared to 
the previous year, we saw an overall 
reduction of 16% of sendout test types 
(1,549 tests to 1,292 tests). 

In addition to shifting more 
volume to Vendor B, our analysis 
led us to bring some tests in-house. 
For example, we implemented a 
BCR-ABL-1 reverse transcription-
polymerase chain reaction assay, along 
with free prostate speci� c antigen, 
hepatitis C virus antigens and antibody 
panels, and hepatitis C and A virus 
molecular assays. We are considering 
bringing inhouse other assays; our 
feasibility studies are ongoing.  

This outcome is a continuous 

Laboratory Sendouts in a Value-
Based Laboratory Medicine Practice: 
Choose Your Vendor Wisely 

Mustafa A. 
Barbhuiya, 
PhD, NRCC-CC, 
MLS (ASCP) CM, 
MB (ASCPi) CM
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effort in our department to bring tests in-house as part of our 
mission to practice value-based laboratory medicine to improve 
turnaround times and patient care. Overall, through this project, 
we tried to achieve various goals of value-based healthcare 
delivery like strategic reduction in costs for patients and 
hospitals while providing improved healthcare, achieving higher 
ef� ciencies for laboratory medicine professionals as healthcare 
providers, and increasing patient satisfaction. Comparative 
studies such as ours will be the way forward in a value-based 
laboratory medicine practice. 

Dr. Barbhuiya will discuss this topic during two roundtable talks 
(session numbers 42133 and 52233) at the 2020 AACC Annual 
Scientific Meeting on December 14.

Mustafa A. Barbhuiya, PhD, NRCC-CC, MLS (ASCP) CM, MB (ASCPi) CM, 
is clinical chemistry fellow in the Department of Pathology and 
Laboratory Medicine at Penn State University College of Medicine in 
Hershey, Pennsylvania. He is founder and director (pro-bono) of the 
global nonpro� t organization Foundation for Advancement of 
Essential Diagnostics. 
+EMAIL: mbarbhuiya@pennstatehealth.psu.edu; barbhuiyamustafa@
gmail.com

Ronald E. Domen, MD, FACP, FCAP, is professor of pathology, 
medicine, and humanities at Penn State University College of 
Medicine/Hershey Medical Center in Hershey, Pennsylvania. 
+EMAIL: rdomen@pennstatehealth.psu.edu

The authors gratefully acknowledge the contributions of Donna 
Stutzman, MT, Thomas Stipe, MT, and Tony Douventzidis, MT, for 
their help in data collection. Mustafa Barbhuiya also acknowledges 
Yusheng Zhu, PhD, DABCC, FAACC, for mentorship and oversight, 
with special thanks to Michael H. Creer, MD, FASCP, FCAP.

Change the Mindset: Use the Data Cycle
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■
SERUM PARATHYROID HORMONE 
TESTING AT VHA FALLS SHORT IN 
WORKUP OF SUSPECTED PRIMARY 
HYPERPARATHYROIDISM

An analysis of data from the 
Veterans Health Administration 

(VHA) found that just one-quarter of 
patients with both hypercalcemia and 
kidney stones had their serum 

Pooled SARS-CoV-2 Testing Cuts Test Cartridge Use, 
Enables Universal Testing of Community Hospital 
Admissions
Researchers at Saratoga Hospital in Saratoga Springs, New York, report that a 
pooled testing strategy for emergency patients at low risk for COVID-19 enabled 
the hospital to test 530 patients using just 179 Cepheid Xpert Xpress SARS-
CoV-2 test cartridges, 340 fewer cartridges than if each sample had been tested 
separately (J Hosp Med 2020; doi:10.12788/jhm.3501). According to the authors, 
this strategy “conserved [personal protective equipment], led to a marked 
reduction in staff and patient anxiety, and improved patient care.”

As a 171-bed community institution, Saratoga Hospital sought to perform 
SARS-CoV-2 testing on all patients being admitted or under observation for 
admission. Emergency department staff classi� ed patients as high- or low-risk for 
having COVID-19 illness based on history, clinical presentation, and other 

diagnostic results. Samples from high-risk patients were sent out for SARS-
CoV-2 polymerase chain reaction testing; rapid testing was used for 

samples from low-risk patients. 
The investigators settled on a three-sample pooling strategy 

primarily because this size pool was appropriate given the 8% 
positivity rate among symptomatic outpatients at that time. Larger 
pools would have required more repeat testing whenever there was 
a positive result. In addition, this strategy would enable the hospital 
even with the limited test supplies to continue testing all patients 
who were being admitted. Finally holding testing for just three 

patients was “manageable” given the hospital’s rate of admissions and 
emergency volume. On select occasions, pools of samples from only 

two patients were used.
The authors validated pooled testing using samples from admitted 

patients with previously known positive or negative results that had been 
tested at the New York State Department of Health Wadsworth Center 
laboratory.

There were four positive pooled tests, which required using 11 additional 
cartridges for a positive rate of 0.8%. No patients in the negative pools developed 
symptoms of COVID-19 or tested positive while in the hospital. The authors 
concluded that pooled testing “is a valuable tool during a time of limited resources 
that may have application in testing other low-risk groups, including healthcare 
workers and clients of occupational medicine services.”

parathyroid hormone (PTH) levels 
measured even though professional 
guidelines recommend this testing in 
patients with kidney stones suspected 
of having  primary hyperparathyroid-
ism (JAMA Surg 2020; doi:10.1001/
jamasurg.2020.2423). The authors 
concluded, “Improved screening for 
[primary hyperparathyroidism] could 
increase the rates of detection and 

treatment of [this disease] and 
decrease stone recurrence associated 
with missed or untreated [primary 
hyperparathyroidism].

About half of patients with 
kidney stones develop a recur-
rent stone within 10 years. Patients 
with kidney stones and primary 
hyperparathyroidism typically 
have both hypercalcemia and 
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hypercalciuria, which raise the risk for more stones. 
Checking serum calcium levels and serum PTH in patients 
with kidney stones could guide whether parathyroidectomy 
would be indicated in those suspected of primary hyperpara-
thyroidism, thereby reducing risk of more stones.

From a total of 157,539 veterans who had kidney stones 
over a 5-year period, the researchers identi� ed 7,561 who 
had a serum calcium test within 6 months of their index 
stone, had not had a serum PTH test from 6 months to 30 
months before the index stone, and who did not have a 
serum calcium level <10.5 mg/dL. Of these, 24.8% had a 
serum PTH assessment. However, testing rates varied across 
130 VHA institutions from 4% to 57%. 

Key variables associated with PTH testing included esti-
mated glomerular � ltration rate <45 mL/min/1.73 m2 (1.52 
odds ratio (OR), P value <.001), albumin-corrected versus 
measured hypercalcemia (.32 OR, P value <.001), and a 
patient having seen both a nephrologist and urologist or an 
endocrinologist (6.57 OR, P value <.001; 4.83 OR, P value 
<.001, respectively).  

The authors of an associated commentary called for a sys-
tem-level solution to improve utilization of PTH measure-
ments and suggested that one might be to develop an auto-
matic electronic health record alert prompting PTH testing 
for all kidney stone patients who also have hypercalcemia 
(JAMA Surg 2020; doi:10.1001/jamasurg.2020.2448).

■
MALDI-MS WITH MACHINE LEARNING METHOD FOR 
IDENTIFYING SARS-COV-2 PROPOSED AS PROMISING 
ALTERNATIVE TO RT-PCR 

Researchers at Autonomous University of Chile and 
University of Talca in Talca, Chile, describe using 

matrix-assisted laser desorption/ionization mass spectrom-
etry (MALDI-MS) and machine learning analysis to detect 
SARS-CoV-2 with up to 94.7% sensitivity and 92.6% 
speci� city (Nature Biotechnol 2020; doi.org/10.1038/
s41587-020-0644-7). 

MALDI-MS, the investigators contend, is “a promising 
alternative” to reverse transcriptase-polymerase chain reac-
tion (PCR) as a “fast screening assay” for SARS-CoV-2. This 
method could be particularly useful in developing countries 
“given its speed, simplicity, and low cost, and the availability 
of equipment and expertise in many hospital laboratories in 
[those] countries” wrote the researchers.

According to the investigators, MALDI-MS is used for 
routine diagnostics of yeast and bacterial infections, but 
no spectral libraries exist to identify SARS-CoV-2. They 
used samples from 362 patients to develop these spectra 
(211 PCR-con� rmed positive, 151 negative). The research-
ers deployed feature selection methods to select the most 
characteristic peaks for distinguishing SARS-CoV-2-positive 
from SARS-CoV-2-negative samples. 

These data then informed principal component analysis 
to explore and compare the spectra using peaks selected by 
feature selection methods. Finally, the researchers deployed 
six machine learning algorithms; the support vector machine 
with a radial kernel model with no feature selection 
achieved the highest accuracy.

AACC announced that Stephen R. Master, MD, PhD, FAACC, has been 
elected to serve on the AACC Board of Directors as president-elect 
starting in August 2020. Following a 1-year term as president-elect, he will 
serve successive terms as the association’s president from August 2021 
to July 2022 and as past president from August 2022 to July 2023. AACC 
membership also elected a new secretary, two new directors to the Board 
of Directors, and three new members to the Nominating Committee. All 
elected members took offi ce in August 2020.

Master is chief of the division of laboratory medicine at Children’s Hospital 
of Philadelphia, where he also serves as medical director of the Michael 
Palmieri Laboratory for Metabolic and Advanced Diagnostics. In addition, 
he is an associate professor of pathology and laboratory medicine at the 
Perelman School of Medicine at the University of Pennsylvania. 

AACC SECRETARY
Paul Jannetto, PhD, DABCC, FAACC, is an associate professor in the 
department of laboratory medicine and pathology at the Mayo Clinic in 
Rochester, Minnesota and a consultant and co-director for the Mayo Clinic 
clinical mass spectrometry laboratory, clinical and forensic toxicology labora-
tory, and the metals laboratory. 

AACC BOARD MEMBERS
Christopher McCudden, PhD, FAACC, clinical biochemist at the Ottawa 
Hospital in Ontario, Canada, is an associate professor and vice chair of the 
department of pathology and laboratory medicine at the University of Ot-
tawa. He also serves as deputy chief medical scientifi c offi cer and medical 
director of informatics and information technology for the Eastern Ontario 
Regional Laboratory Association.

Christine Schmotzer, MD, is chief of the division of clinical pathology and 
medical director of laboratories and point-of-care testing at University 
Hospitals Cleveland Medical Center in Cleveland, Ohio, co-director of the 
University Hospitals Diagnostic Institute and associate professor of pathology 
at Case Western Reserve University. 

Gyorgy Abel, MD, PhD, DABCC, FAACC, serves on the AACC Board of Di-
rectors from August 2020 to July 2023 as president of the AACC Academy 
Council, the association’s home for distinguished laboratory experts who 
shape science in the fi eld. 

AACC NOMINATING COMMITTEE
Lorin Bachmann, PhD, DABCC, is an associate professor of pathology, 
co-director of clinical chemistry, and co-director of point-of-care testing at 
Virginia Commonwealth University in Richmond.

Allison Chambliss, PhD, DABCC, FAACC, is an assistant professor of clini-
cal pathology at the Keck School of Medicine of the University of Southern 
California (USC) in Los Angeles and section director of clinical chemistry 
and point-of-care testing at Los Angeles County+USC Medical Center.

Nader Rifai, PhD, DABCC, FAACC, is a professor of pathology at Harvard 
Medical School in Boston and Louis Joseph Gay-Lussac Chair in laboratory 
medicine and director of clinical chemistry at Boston Children’s Hospital.

AACC ELECTS STEPHEN MASTER, 
MD, PHD, FAACC,
AS 2020 PRESIDENT-ELECT
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BY KIMBERLY SCOTT

The Road to Automation in

implementation can be challenging 
for some clinical laboratories because 
of labor-intensive and mostly manual 
work� ows. To establish accurate 
and reproducible MS-based LDTs, a 
laboratory requires a signi� cant level 
of expertise. 

Consequently, LC-MS/MS has not 
gained traction in hospital laborato-
ries as much as had been anticipated 
a decade ago, said Judith Stone, 
MT(ASCP), PhD, DABCC, a clini-
cal chemist with experience devel-
oping tests and managing LC-MS/
MS production at San Francisco 
General Hospital, Kaiser Regional 
Laboratories, Northern California, 
and the University of California, San 
Diego (UCSD) Center for Advanced 
Laboratory Medicine. 

While the clinical use of LC-MS/
MS technology is growing, most 

A
s clinical laboratories 
embrace semiautomated 
solutions for mass 
spectrometry-based 

assays, a key question remains: Could 
a fully automated mass spectrometry 
analyzer boost adoption of this 
technology?

Drug testing and determining 
25-hydroxyvitamin D (25(OH)D) 
levels are the two main uses for liquid 
chromatography-tandem mass spec-
trometry (LC-MS/MS) at large com-
mercial laboratories, health systems, 
and drug testing laboratories. Some 
laboratories also deploy LC-MS/
MS for neonatal metabolism screen-
ing, endocrine testing, and detecting 
monoclonal immunoglobulins.

Current LC-MS/MS meth-
ods are often lab-developed tests 
(LDTs) whose development and 

If the price is right, a new breed of instruments 
could be a breakthrough in wider adoption

CLINICAL MASS
SPECTROMETRY

laboratories still rely on immunoassay-
based methods for the majority of 
their workload, she noted. “Ten or 
15 years ago, many people thought 
LC-MS was going to offer a revolution 
in hospital laboratory testing and that 
LC-MS would rapidly replace immu-
noassays, but that hasn’t happened,” 
Stone said. “It’s an interesting arc. 
If we are just talking about hospital 
laboratories, it’s still a relatively small 
percentage that use LC-MS.”

Clinical laboratorians prize both 
the sensitivity and versatility of 
LC-MS/MS. Stone conducted a small 
survey of hospital LC-MS laboratory 
directors in 2019 about their use of 
the technology, with results published 
in CLN (2019;45:24-7). When asked 
why they chose LC-MS/MS over 
another testing technique, respon-
dents cited greater selectivity as the 
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The Road to Automation in

develop additional LDTs, as well 
as using a fully automated closed 
LC-MS/MS system.

SemiAutomated Solutions
Thus far, development of automated 
solutions in LC-MS/MS primar-
ily has been focused on pre- and 
post-analytical areas. In recent years, 
some integrated systems to automate 
preanalytical steps in LC-MS/MS 
have been introduced by Shimadzu, 
Thermo Fisher, Tecan Group, Agilent, 
SCIEX, Waters, and Aurora. In Stone’s 
survey, about half of respondents said 
they had adopted automated liquid 
handling systems.

However, fewer laboratories 
indicated having adopted auto-
mated data analysis, which is also 
very labor intensive. Both Indigo 
BioAutomation and several LC-MS/

MS vendors, including Waters, have 
developed automated data analysis 
solutions to facilitate data � ow and 
analysis. One recent study found that 
Indigo BioAutomation’s ASCENT 
and Waters’ TargetLynx reduced 
manipulations by technologists during 
chromatogram review by 75% when 
compared to non-automated testing 
(Clin Chim Acta 2019;498:84-9).

“This eliminated manual result 
entry, repetitive transcription and 
unnecessary review of high-quality 
data while enabling systematic 
evaluation of data quality indica-
tors,” wrote Shannon Haymond, PhD, 
DABCC, FAACC, a researcher and 
associate professor of pathology at 
Northwestern University Feinberg 
School of Medicine in Evanston, 
Illinois. “The new processes were accu-
rate, improved the data review and 

primary reason, followed by lack of 
an available assay on another in-house 
platform.

The survey also asked about 
whether laboratories had switched 
from LC-MS/MS to another technol-
ogy and if so, why. Half of respon-
dents said they had on occasion used 
automated immunoassays instead of 
LC-MS/MS primarily because of the 
workload and complexity of clinical 
mass spectrometry.

When asked whether they would 
transition all clinical mass spectrom-
etry testing to a closed, fully auto-
mated Food and Drug Administration 
(FDA)-approved LC-MS/MS system 
if one became available, only one 
respondent would choose replace-
ment. More than half said they would 
retain their open access lab-developed 
LC-MS/MS tests and continue to 

CLINICAL MASS
SPECTROMETRY
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Stone noted. “Once there are two or 
three high-workload tests available on 
analytical platforms, it is easier to � nan-
cially justify adding more expensive, 
low-volume tests on that same instru-
ment, perhaps assays that your health 
system wants but hasn’t previously 
been able to afford,” she said.

The main bene� ts of having a fully 
automated LC-MS/MS platform would 
be the ability to bring sendout testing 
back in-house and improve turnaround 
times, said Fitzgerald, who noted that 
UCSD clinicians would like to have 
tacrolimus measured by LC-MS/MS, 
but they want to have results back from 
the lab in a couple of hours. “This is 
not currently feasible, so we measure 
tacrolimus by immunoassay. If we had 
access to a fully automated LC-MS/MS 
system capable of measuring tacroli-
mus, that would be an ideal option.”

Lorin Bachmann, PhD, DABCC, 
associate professor of pathology and 
co-director of clinical chemistry 
and point-of-care testing at Virginia 
Commonwealth University in 
Richmond, emphasized the additional 
bene� ts of a fully automated system 
beyond increased ef� ciency. “Any time 
you have a fully automated system, it 
reduces the chance for human error,” 

she said. “Also, technologists don’t need 
to have a lot of training in LC-MS to 
run the system. If the system is com-
pletely walk away, they can multitask 
and perform other types of testing, so 
that is another way that ef� ciency is 
increased.”

While only being able to run one 
test might limit the Cascadion’s cur-
rent marketability, Bachmann notes 
that availability of a fully automated 
LC-MS/MS solution is a start in making 
this technology more widely available 
to clinical laboratories. “This represents 
a step in the right direction,” she said. 
“As more tests are made available on 
fully automated systems, LC-MS/MS 
technology will move closer toward 
more widespread adoption.” 

Kimberly Scott is a freelance writer who 
lives in Lewes, Delaware. 
+EMAIL: kmscott2@verizon.net

processing times and helped reduce 
manual manipulations during chro-
matogram review.”

Fully Automated Systems 
Enter the Fray
Until recently, no fully automated 
LC-MS/MS system was available in 
the United States, but that changed 
in March with Thermo Fisher’s 
announcement that the company’s 
Cascadion SM Clinical Analyzer, 
a fully automated system, would 
be commercially available. Thermo 
Fisher � rst introduced this analyzer in 
Europe. Due to the highly competi-
tive nature of innovation in this part 
of the industry, it’s not easy to forecast 
which company will be the next to 
introduce such an instrument.

Currently, the only test that can 
be run on Thermo Fisher’s analyzer 
is the Cascadion SM 25-Hydroxy 
Vitamin D Assay. The company has 
said publicly that it is developing an 
immunosuppressants panel for the 
analyzer. Thermo Fisher declined to be 
interviewed for this article.

Roche’s integrated mass spectrometry 
analytical unit, although he noted that 
it’s still several years out. Roche also 
declined to be interviewed for this 
article.

Is This a Game Changer?
Might the introduction of a fully 
automated LC-MS/MS analyzer be a 
gamechanger for clinical diagnostics? 
Robert Fitzgerald, PhD, DABCC, 
NRCC, FAACC, a professor of pathol-
ogy and director of toxicology at 
UCSD, believes it will.

“Clearly, a fully automated LC-MS/
MS solution has the potential to 
change clinical diagnostics,” Fitzgerald 
said. “LC-MS/MS offers sensitivity and 
speci� city not achievable with cur-
rent automated chemistry platforms. 
Currently, most LC-MS/MS assays are 
run in a batch mode, and consequently 
turnaround times suffer. The ability to 
offer LC-MS/MS in a random-access 
high-volume analyzer will improve 
both turnaround times, as well as 
improve sensitivity and speci� city of 
the assays.” He added, “The full impact 

"A FULLY AUTOMATED LC-MS/MS SOLUTION HAS THE POTENTIAL TO CHANGE 
CLINICAL DIAGNOSTICS.”

— ROBERT FITZGERALD, PHD, DABCC, NRCC, FAACC

According to a white paper 
published by Thermo Fisher, the 
Cascadion system enables a 70% 
reduction in the total time required 
to implement  ready-made assays for 
routine clinical testing applications. 
The system is designed to minimize 
maintenance and possible delays in 
starting testing during clinical lab 
shifts. Maintenance checks can be 
scheduled off-hours so as not to 
interfere with laboratory throughput. 
Meanwhile, the daily start-up pro-
cedures take only 20 to 30 minutes 
and can be programmed to start just 
before working hours.

Roche also reportedly is working 
on an LC-MS/MS automation module 
for its cobas pro analyzer. Benjamin 
Lilienfeld, vice president and inter-
national leader of serum work area 
systems, said in a 2019 interview that 
the cobas pro will be the host for 

of an automated LC-MS/MS system 
will depend on how feasible it is to 
install in a routine clinical laboratory. 
The hurdles to overcome include 
instrument challenges, assay menu, 
price, and ease of use.”

Stone believes a major driver for 
hospital labs to adopt Cascadion will 
be availability of a test menu with 
which immunoassays can’t compete. 
This could be through consolidating 
multiple tests on a single platform, 
signi� cant differences in selectivity, or 
by saving money from internalizing 
testing previously sent out to refer-
ence laboratories.

References laboratories like Quest 
and LabCorp have large 25(OH)D 
testing volumes so might be able to 
justify the analyzer for just that one 
assay. But an instrument with only one 
FDA-approved test initially might be 
a tougher sell to smaller laboratories, 
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BY DEBORAH LEVENSON

Flu season and the 
COVID-19 pandemic 
require complicated 
decisions about test 
choices, algorithms, 
and utilization

FALL
RUSH
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F
all traditionally kicks off 
� u season, when 
microbiology and core 
lab workloads jump with 

added volume and provider questions 
about tests. This year, however, � u 
season and the raging COVID-19 
pandemic are converging, presenting 
an unprecedented planning challenge.

“We don’t know exactly what 
� u season will look like with the 
pandemic,” said Joel E. Mortensen, 
PhD, director of the diagnostic 
infectious diseases testing laboratory 
at Cincinnati Children’s Hospital 
Medical Center in Ohio. 

“We’ve been so focused on COVID, 
there’s not been much time to plan for 
� u season,” added Elizabeth Palavecino, 
MD, medical director of clinical micro-
biology at Wake Forest Baptist Health 
in Winston-Salem, North Carolina.  

The crunch is on. Laboratorians 
now have important, complicated con-
siderations about choosing respiratory 
virus tests, re� ning testing algorithms, 
and delineating how they expect to 
use tests.

Volume and Supply Challenges 
Similar clinical presentations of 
in� uenza A, in� uenza B, COVID-19—
the illness caused by the novel 
coronavirus—and other respiratory 
diseases mean that clinicians will order 
far more tests, which all “hit the same 
supply chain,” noted Amy Mathers, 
MD, associate professor of medicine 
and pathology and associate director 
of clinical microbiology at University 
of Virginia School of Medicine in 
Charlottesville. She spoke with CLN
this summer as her lab faced a severe 
shortage of reagents. 

“We’ve never tested for � u at the 
level we’re testing for COVID,” added 
Frederick S. Nolte, PhD, director of 
clinical laboratories and professor of 
pathology and laboratory medicine at 
Medical University of South Carolina 
(MUSC) in Charleston.

Public adoption of social dis-
tancing and masks might make � u 
less prevalent this fall, especially in 
areas where children do not return 
to school, according to experts. 
Cincinnati Children’s Hospital saw its 
test positivity rate drop to 0 within 
45 days of a mask mandate, said 
Mortensen and Jennifer L. Kasten, 
MD, a staff pathologist. Kasten hopes 
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test. He’s interested in using Cepheid’s 
Xpert Xpress SARS-CoV-2/Flu/RSV 
to diagnose in� uenza A, in� uenza B, 
RSV, and COVID-19, if it receives 
FDA emergency use authorization. 
However, he’s concerned about the 
supply of reagents for the test. Kyle was 
evaluating costs of Cepheid multiana-
lyte products versus separate � u and 
COVID tests. When � u and COVID-
19 are ruled out, Kyle expects to use 
the BioFire FilmArray RP2 Panel with 
21 viral and bacterial targets.  

Palavecino was considering the 
BioFire panel including SARS-CoV-2. 
Other panels with both � u and 
COVID-19 now in development 
might not be as automated as BioFire, 
and her lab currently doesn’t have 
enough staff with molecular diagnos-
tics expertise to run them. The full 
BioFire respiratory panel might not be 
covered for outpatients, she added.

“I want more alternatives. I want 
something that detects � u A, B, and 
COVID that I can use on both outpa-
tients and inpatients,” Palavecino said. 
Reagent shortages could force her to 
use SARS-CoV-2 rapid antigen tests 
approved for emergency use in certain 
patients. Antigen tests are not as sensi-
tive and speci� c as molecular tests, and 
negative results must be con� rmed. 

At Boston Medical Center (BMC), 
epidemiology, lab, and pharmacy 
staff want to streamline platforms 
for respiratory viruses because they 
anticipate patients will present with 
co-infections, said Cassandra M. Pierre, 
MD, MPH, hospital epidemiologist 
and medical director of public health 
programs. The BioFire Respiratory 2.1 
Panel with SARS-CoV-2 is a likely, 
ef� ciency-improving choice under 
consideration for ambulatory and inpa-
tient area use. However, with 499 beds 
and many patients who continue to 
require SARS-CoV-2 tests pre-proce-
dure or prior to convalescing in other 
facilities, Pierre anticipates resource 
constraints. If necessary, BMC might 
consider anterior nasal testing, with 
lower sensitivity, for some patients.

Kasten and Mortensen are dis-
cussing separate algorithms for 
SARS-CoV-2 tests for speci� c sites, the 
medically fragile, and the symptomatic. 
Asymptomatic patients will be tested 
only for SARS-CoV-2.

Initial discussions about the 
other algorithms have explored 

this measure and others keep the 
institution’s respiratory illness rates 
in check but cautioned that she is 
“not sure what will be the most likely 
respiratory illness this year.”

Test Choices and Algorithms
During an interview this summer, Nolte 
said costs and his available resources 
would ultimately drive his test choices. 
He was considering the  BioFire 
Respiratory 2.1 Panel with SARS-
CoV-2. This large panel tests for 22 
respiratory pathogens including in� u-
enza A and in� uenza B. Nolte also was 
watching development of the Cepheid 
Xpert Xpress SARS-CoV-2/Flu/RSV 
test, which would detect SARS-CoV-2, 
� u A, � u B, and respiratory syncytial 
virus (RSV). In June, Cepheid said it 
intended to pursue Food and Drug 
Administration (FDA) emergency use 
authorization for the test. 

Nolte predicted that MUSC’s 
1,500 daily COVID-19 results 
would soon rise to 3,000. He noted 
that the BioFire panel detects more 
pathogens, while Cepheid’s panel 
is automated and high throughput. 
He expects to use multiple tests and 
platforms to test for both � u and 
COVID-19, with a large panel test 

reserved for inpatients, the immuno-
compromised, and the very young, 
who need quick diagnoses. 

Various guidelines recommend 
testing for � u only if a positive result 
will change how a case is man-
aged, Nolte noted. But COVID-19 
testing guidelines from the Centers 
for Disease Control and Prevention 
(CDC) and the Infectious Diseases 
Society of America “are so loose that 
everyone who wants a test gets a 
test.” He wants more speci� c criteria 
for COVID-19 testing.

Reagent, Platform, and Staffing 
Considerations
At University of Mississippi Medical 
Center in Jackson, Patrick Kyle, PhD, 
anticipates a fall surge in respiratory 
virus test orders from emergency 
medicine physicians especially. Kyle, 
director of clinical chemistry, serol-
ogy, and toxicology, made test choices 
based on available platforms and 
reagents. He plans to use a Cepheid 
� u test with a 35-minute turnaround, 
plus three polymerase chain reac-
tion (PCR) tests for SARS-CoV-2. 
They include the Cepheid In� nity, 
the Abbott m2000 Realtime system, 
and the CDC assay as a lab-developed 

“The approach for respiratory testing this fall will 
be flexibility.”
– AMY MATHERS, MD
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combinations of tests for � u A and 
� u B, SARS-CoV-2, and RSV in 
speci� c populations. Kasten and 
Mortensen are considering various 
PCR tests that target � u A, � u B, and 
SARS-CoV-2, either separately or in 
combination. A large panel—such as 
BioFire Respiratory 2.1 Panel with 
SARS-CoV-2—and parsing out data 
points for speci� c populations is 
another option. Other contenders 
include the Cepheid GeneXpert 
system and the rapid Abbott ID Now, 
said Mortensen. For each patient, 
he foresees getting 2-3 swabs and 
running tests on 2-3 of his half-dozen 
analyzers. But he would prefer a 
quick, single swab commercial test for 
multiple pathogens.

Kasten noted Cincinnati Children’s 
internal debate about specimen 
pooling—a potentially ef� cient way to 
evaluate low-prevalence populations 
and reserve reagents—for screening 
asymptomatic outpatients. Mortensen 
pointed to logistical questions about 
bar-coding individual specimens for 
batched testing and retesting, data 
� ow to track all results, and the pros-
pect of diluting pathogens targeted 
for detection. Dilution means less 
sensitivity and more false negatives. 

Better Communication
Many hospital labs have ramped up 
communications with other parts of 
their institutions amid the pandemic, a 
trend that will only increase during � u 
season. Nolte and others have devised 
channels for close, frequent communi-
cation among the lab, administration, 
and key players in care. 

Decisions about COVID-19 test-
ing “require ten times more com-
munication than making changes to 
sexually transmitted infection tests,” 
Mortensen said. He is gathering feed-
back and input from upper manage-
ment, the emergency department, 
and various pediatric specialties. After 
using that information to make key 
lab decisions, he communicates the 
decisions back to these groups. He 
expects to involve more groups as � u 
season progresses. 

New Strategies
Some workarounds devised during 
COVID-19-related shortages might 
serve institutions well during � u 
season. For example, Kyle has been 

validating assays via nasopharyngeal 
swabs in saline because he has not 
received shipments of viral transport 
medium since February. 

Kyle hopes to increase the num-
ber of collection swabs on hand by 
ordering 5,000 to 10,000 at a time. 
He recommends that other labs also 
increase their swabs, collection kits, 
and collection media for the coming 
� u season. Mortenson noted the tall 
stacks of boxes in his of� ce and his 
plan to both increase COVID-19 test-
ing tenfold and have enough supplies 
for 20,000 � u tests by October.

At BMC, Pierre wearing her epide-
miologist hat is focused on reducing 
strain on the hospital through more 
preventive � u shots for healthcare 
workers—including lab personnel—
and the public. She worries about 

transmission from patients who 
skipped routine physician visits and 
vaccines. BMC is devising a new 
vaccination strategy for healthcare 
workers and a public campaign aimed 
at early-season � u vaccines for adults 
and children. It will rely on vac-
cinations outside of usual settings, 
perhaps in mobile health clinics and 
satellite facilities. 

For now, change will be the new 
normal. “Past years’ experience cannot 
be a crib sheet for � u in autumn,” 
Kasten noted.

“In a word, the approach for 
respiratory testing this fall will be 
� exibility,” Mathers added. 

Deborah Levenson is a freelance writer 
in College Park, Maryland.
+EMAIL: dlwrites@verizon.net

T1 Rapid Point-of-Care Molecular Tests for In� uenza and RSV

Test Systems/Manufacturer Assay CLIA Status

Xpert Xpress Flu/RSV; Cepheid GeneXpert 
Instrument system

Tests for in� uenza A, in� uenza B, and 
respiratory and syncytial virus (RSV) Waived

Simplexa Flu A/B & RSV Direct; Focus Diag-
nostics 3M Integrated Cycler

Tests for in� uenza A, in� uenza B, 
respiratory syncytial virus (RSV) Moderate, nonwaived

Solana In� uenza A+B assay; Quidel 
Corporation Detection of in� uenza A, in� uenza B Moderate, nonwaived

The BioFire FilmArray Respiratory EZ (RP 
EZ) panel; BioFire FilmArray 2.0 system (EZ 
Con� guration). Not available outside the U.S.

The BioFire RP EZ Panel tests for a 
comprehensive set of 14 respiratory viral 
and bacterial pathogens. 

Waived

ID NOW In� uenza A & B 2 assay; Abbott ID 
NOW platform

Detection of in� uenza A
and in� uenza B Waived

Cobas In� uenza A/B & RSV assay; Roche 
cobas Liat analyzer

Detection of in� uenza A
and in� uenza B and RSV Waived

Silaris In� uenza A & B; Sekisui Diagnostics; 
Silaris Dock system; Mesa Biotech

Detection of in� uenza A
and in� uenza B Waived

Test Systems/Manufacturer Assay CLIA Status

BioFire Diagnostics BioFire Respiratory Panel 2.1 (RP2.1) Moderate, nonwaived

Centers for Disease Control and 
Prevention

In� uenza SARS-CoV-2 (Flu SC2) Multiplex 
Assay

High, nonwaived

QIAGEN QIAstat-Dx Respiratory SARS-CoV-2 Panel Moderate, nonwaived

T2 Molecular Tests for SARS-CoV-2 and In� uenza* 

*These tests have received emergency use authorization from the Food and Drug Administration as of August 25, 2020.
Tables courtesy of Mustafa A. Barbhuiya, PhD, NRCC-CC, MLS (ASCP) CM, MB (ASCPi) CM, clinical chemistry fellow in the Department of Pathology 
and Laboratory Medicine at Penn State University College of Medicine in Hershey, Pennsylvania. + Email: barbhuiyamustafa@gmail.com

Join AACC today. 
aacc.org/join

AACC membership is always the right choice for your career.

CONNECT—to the world’s largest community 
of clinical laboratory scientists.

GROW—with the premier education, information, 
collaboration, and leadership resources in the fi eld. 

ADVANCE—your specialty, your profession, and 
your career through shared knowledge and solutions.

CONNECT. GROW. ADVANCE.

16-21 Feat 2 Fall Rush_Levenson.indd   2016-21 Feat 2 Fall Rush_Levenson.indd   20 8/26/20   1:21 PM8/26/20   1:21 PM



Join AACC today. 
aacc.org/join

AACC membership is always the right choice for your career.

CONNECT—to the world’s largest community 
of clinical laboratory scientists.

GROW—with the premier education, information, 
collaboration, and leadership resources in the fi eld. 

ADVANCE—your specialty, your profession, and 
your career through shared knowledge and solutions.

CONNECT. GROW. ADVANCE.

16-21 Feat 2 Fall Rush_Levenson.indd   2116-21 Feat 2 Fall Rush_Levenson.indd   21 8/26/20   1:21 PM8/26/20   1:21 PM



22 SEPTEMBER 2020

Laboratory Monitoring in 
Transgender People 

Quality care 
depends on 
understanding 
interactions among 
hormones and 
pharmacotherapies
BY ETHEL D. WELD, MD, PHD
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Laboratory Monitoring in 
Transgender People 

T
ransgender, or trans, 
people experience a 
discordance between 
their gender identity and 

the sex they were assigned at birth 
(1). Worldwide, transgender individu-
als represent a diverse group with 
diverse concerns. Prevalence estimates 
are � awed by varying de� nitions and 
incomplete, inaccurate reporting, but 
suggest that 0.3% to 0.5% of people 
identify as transgender (2). For 
context, Table 1 summarizes common 
terms as they relate to sex, gender, and 
sexual orientation.

Trans people bear a disproportion-
ate burden of mental health distress, 
substance use disorders, and sexually 
transmitted infections across low-, 
middle-, and high-income settings, as 
well as a disproportionate burden of 
suicide (3, 4). Further exacerbating 
these health inequities, they often 
have dif� culty accessing care, both for 
their gender-related needs and more 
routine medical care (2, 5). Notably, 
transgender women have a 19.1% 
prevalence of HIV and 49-fold higher 
odds of acquiring HIV in their life-
times than all adults of reproductive 
age globally (6). 

This review focuses on labora-
tory testing of transgender people as 
part of clinical care, as well as pos-
sible interactions between hormone 
therapies (testosterone and estradiol) 
and relevant pharmacotherapies, with 
a focus on pre-exposure prophylaxis 
(PrEP) and antiretroviral therapies 
(ART). O ptimal drug therapy for any 
patient involves careful consideration 
of the complex interplay between 
hormones (both exogenous and 
endogenous) and drugs.

UNDERSTANDING GENDER-
AFFIRMING THERAPIES
A substantial subset of trans people 
use gender-af� rming therapies, which 
often include various formulations of 
exogenous hormones like testoster-
one and estrogen, as well as androgen 
blockers. Table 2 (available online at 
aacc.org/publications/cln) depicts 
common components of  gender-
af� rming hormone therapy (GAHT) 
regimens.

Typically, GAHT regimens are 
adjusted to achieve testosterone con-
centrations <50 ng/dL and estradiol 
concentrations of 100-200 pg/mL for 

transgender women and testosterone 
levels of 300-1,000 ng/dL for transgen-
der men (1). 

However, these benchmarks are 
only a guide for open discussion 
between providers and patients: The 
goal of treatment is to reduce gender 
dysphoria, rather than to precisely 
target a certain laboratory value. The 
World Professional Association for 
Transgender Health publishes and 
periodically updates a useful resource 
for standards of clinical care and 
laboratory result interpretation for 
transgender people (1).

Guidelines recommend maintain-
ing physiologic levels of gender-appro-
priate hormones as well as surveilling 
for known complications associated 
with hormone therapy. The risks of 
uncontrolled and unmonitored GAHT 
include, but are not limited to, car-
diovascular disease, venous thrombo-
embolism, cancers, prolactinoma, and 
osteoporosis.

Transgender people require just as 
broad an array of pharmacotherapies 
as non-transgender individuals. Due 
to the lack of access to appropriate or 
consistent healthcare, and in conjunc-
tion with medical mistrust that exists 
within the community, trans people 
might use the internet or black market 
to acquire pharmaceutics and self-pre-
scribe GAHT and other drugs such as 
nonsteroidal anti-in� ammatory drugs 
and antibiotics (7–9). Self-prescribing 
and self-injection with silicone and 
other “� llers” might affect both the 
ef� cacy and the toxicity of GAHT and 
other pharmacotherapies.

Numerous sex-based differences in 
factors determine pharmacokinetics 
and pharmacodynamics, which may 
or might not apply to the situation of 
GAHT-induced differences in those 
parameters. These factors, includ-
ing the impact of endogenous and 
exogenous sex hormones on pharma-
cokinetic parameters, have not been 
clearly elucidated. 

Sex-dependent differences in the 
expression of hepatic metaboliz-
ing enzymes have been described in 
animals, and human studies show a 
trend toward increased metabolism 
of CYP 3A4 substrates in women as 
compared to men (13, 14). 

Other factors impacting pharma-
cokinetics—and thus, drug activity—
that can vary by sex include: gastric 
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include monitoring testosterone 
concentrations in addition to estradiol 
concentrations.

Most studies between drugs and 
hormone therapy focus on contracep-
tive agents such as ethinyl estradiol, 
which are a different form of estrogen 
than the 17β-estradiol prescribed 
in GAHT. While some transgender 
women use contraceptive agents 
such as medroxyprogesterone acetate 
(Depo-Provera) and conjugated 
estrogens (Premarin), the latter are no 
longer recommended due to a poten-
tial for thrombogenicity and dif� culty 
measuring blood levels. 

In addition, the doses given in 
GAHT are generally much higher 
than those given for menopausal 
symptoms. For example, a typical dose 
for hormone replacement therapy is 
0.02 mg oral ethinyl estradiol daily, 
2 mg of oral 17β-estradiol daily (or 

Preanalytical Variables
• The dose, route, purity, and frequency of gender-

af� rming hormone therapy taken by transgender 
people is highly variable. 

• The effect of exogenous hormones on the 
absorption, distribution, metabolism, and elimina-
tion of other drugs is not well characterized.

• The effect of many pharmacotherapies on 
estradiol or testosterone levels in individuals 
taking exogenous sex hormones as 
gender-af� rming therapy is poorly understood. 

Reference Range Intervals

Estradiol
• Males: 10-40 pg/mL
• Females:
 Premenopausal: 15-350 pg/mL*
 Postmenopausal, or on 

aromatase inhibitors: <10 pg/mL

*Estradiol concentrations vary widely throughout the 
menstrual cycle; in women undergoing ovarian 
stimulation treatment, levels of estradiol as high as 
2,000 pg/mL have been observed. 

Testosterone
• Females:
 Premenopausal: <50 ng/dL
• Males: 320-1,000 ng/dL

References 16 and 17

emptying time (bioavailability); 
volume of distribution (based on 
a higher percentage of body fat in 
women); renal excretion; protein 
binding of drug in plasma and tissue; 
and blood � ow to organs (15). 

Notably, the laboratory reference 
ranges speci� ed here and elsewhere 
depend critically on both assay meth-
odology and the particular platform 
used to measure hormone levels. 
There will be variability based on 
both of these factors, among others. 

HORMONE TESTING
Generally, estradiol as measured by 
immunoassay has a limit of quan-
titation of 25 pg/mL; however, 
some assays have lower limits of 

quantitation (16). Because immuno-
assays tend to demonstrate poorer 
analytical performance at very low 
estradiol concentrations (<25 pg/mL), 
liquid chromatography-tandem mass 
spectrometry (LC-MS/MS) is the pre-
ferred method for the assessment of 
estradiol concentrations in children, 
males, and postmenopausal females.

Further, depending on how 
recently they’ve received exogenous 
hormone therapy, this may also be 
the case for transgender women in 
certain scenarios (18). However, 
because 70% of these women are 
on GAHT, LC-MS/MS typically is 
not recommended and immunoas-
say-based estradiol measurements 
are suf� cient. Their care can also 

T1 Glossary of Terms (Adapted From GLAAD1)

De� nitions

Sex The classi� cation of a person as male or female (assigned at birth, 
based on the appearance of external anatomy)

Sex Reassignment 
Surgery 

Surgical interventions to revise genital anatomy that are sometimes a 
part of transition. Also referred to as “Gender Con� rmation Surgery.”

Gender Identity A person’s internal sense of their gender identity (not visible to others)

Gender Expression External manifestations of gender (expressed through name, preferred 
pronouns, clothing, hairstyle, behavior, voice, body characteristics)

Gender Dysphoria The condition of feeling one’s gender identity to be the opposite of 
one’s sex, and the related discontent and distress experienced

Sexual Orientation A person’s enduring romantic, physical, and/or emotional attach-
ment to another person (note: A transgender person may be straight, 
lesbian, gay, bisexual, or queer)

Transgender 
(adjective, not noun)

A term to describe people whose gender identity and/or expression 
differs from what is typically societally associated with their assigned 
sex at birth

Cisgender 
(adjective, not noun)

A term sometimes used to describe people who are not transgender 

Transgender woman A woman who was assigned a male sex at birth

Transgender man A man who was assigned a female sex at birth

Gender 
Nonconforming

A term describing a person or people whose gender expres-
sion is different from that dictated by conventional expectations 
of masculinity and femininity (note: Not all transgender people are 
gender-nonconforming, and not all gender-nonconforming people 
identify as transgender)

Nonbinary (with respect 
to gender)

A term describing a person or people who experience their gender 
identity or gender expression as falling outside the categories of man 
and woman

Transition The process of altering one’s sex (can include legal steps, name 
changes, disclosure to others, pronoun change, dressing differently, 
hormone therapy, and sometimes—but not always—medical proce-
dures such as implants or sex reassignment surgery)

1. https://www.glaad.org/reference/transgender

22-29 Feat 3 Transgender_Weld.indd   2422-29 Feat 3 Transgender_Weld.indd   24 8/26/20   1:22 PM8/26/20   1:22 PM



25SEPTEMBER 2020

H
RA

U
N

 /
 G

et
ty

 Im
ag

es

Pr
ev

io
us

 p
ag

e:
 H

RA
U

N
 /

 G
et

ty
 Im

ag
es

0.05 mg transdermal estradiol patch 
twice weekly), while a typical dose 
for transgender women is 5–20 mg 
intramuscular estradiol valerate (or 
0.1–0.4 mg transdermal estradiol 
patch twice weekly).

While estradiol levels are useful 
to monitor oral, intramuscular, or 
transdermal preparations, they cannot 
be used to monitor synthetic or con-
jugated equine estrogens (which are 
in any event not recommended for 
use as GAHT, because of high risk of 
venous thromboembolism) (11).

Laboratories can measure testos-
terone in serum via immunoassay or 
more sensitive isotope dilution (ID)-
LC-MS/MS methods (19–22). Free 
testosterone is that portion of testos-
terone in serum which is not bound 
to serum proteins (generally about 
2%–3% of total), as described by the 
equation: Total testosterone = Free tes-
tosterone + Albumin-bound testoster-
one + Sex hormone binding globulin 
(SHBG) bound testosterone (23). 

To determine the amount of 
bioavailable testosterone (free 
testosterone + weakly albumin-bound 
testosterone) present, a simple calcu-
lator integrates albumin, testosterone, 
and SHBG concentrations (http://
www.issam.ch/freetesto.htm).

Laboratories might also measure 
both free testosterone and total 
testosterone. The latter is most 
commonly measured in transgender 
women and transgender men, consis-
tent with the recommendations of the 
Endocrine Society, as free testoster-
one assays are less reliable (11). The 
immunoassay performs particularly 
poorly at low serum testosterone 
levels, such as those often seen in cis-
gender women. In general, for inject-
able forms of testosterone supple-
mentation in transgender men, the 
timing of testosterone levels should 
be midway between injections.

PHARMACOTHERAPIES
Metabolism of Sex Hormones
Estradiol is metabolized to 
estrone at the intestinal lining by 
17β-hydroxysteroid dehydrogenase, 
and undergoes � rst-pass metabolism 
to a broad array of metabolites in the 
liver (24). Testosterone is metabolized 
mainly in the liver by conjugation 
or converted to 17-ketosteroids by 
5α- and 5β-reductases among other 

enzymes. Delivery strategies other than 
oral (intramuscular or transdermal) 
avoid the � rst-pass effect and result in 
more stable levels. Pharmacotherapies 
that impact the CYP system would 
not be expected to affect estradiol 
metabolism or concentrations.

Antiretrovirals and Preexposure 
Prophylaxis
The last 30 years have seen a revolu-
tion in the treatment and prevention 
of HIV; there are now more than 25 
approved antiretrovirals in six differ-
ent classes, and administering certain 
antiretrovirals prior to HIV exposure 
has been proven to have high (up 
to 99%) ef� cacy in preventing HIV 
(25–31).

Emtricitabine 200 mg/Tenofovir diso-
proxil fumarate 300mg (F/TDF)
The iPrEx study showed 44% protec-
tive ef� cacy of oral Truvada (F/TDF) 
versus placebo in 2,499 men who have 
sex with men (MSM) and transgender 
women; among those with tenofovir-
diphosphate (TFV-DP) concentrations 
commensurate with 4 or more doses 
per week, the protective ef� cacy was 
96% (27, 31). In a subgroup analysis of 
the 339 transgender women included 

in the study, seroconversion events 
were the same in groups randomized 
to F/TDF and placebo. However, upon 
pharmacologic analysis of the serocon-
verters, none of those randomized to 
the F/TDF arm had detectable drug 
concentrations. These data suggest that 
the seroconversions were caused by a 
lack of drug adherence, rather than an 
inef� cacy of drug in this subgroup of 
participants; transgender women who 
remained HIV negative maintained 
detectable drug concentrations during 
study visits. Furthermore, transgender 
women who reported condomless 
receptive anal intercourse (cRAI) were 
less likely to have detectable drug 
concentrations than were MSM who 
reported cRAI (32).

In a subgroup analysis, seroconver-
sion events did not differ between 
trans people randomized to TDF/
FTC or placebo. However, upon 
pharmacologic analysis, none of the 
seroconverters randomized to the 
TDF/FTC arm had detectable drug 
concentrations. These data suggest a 
lack of drug adherence as a cause for 
seroconversion; transgender women 
who remained HIV negative main-
tained detectable drug concentrations 
during study visits (20). Further, drug 

TO DETERMINE 
THE AMOUNT 

OF BIO-
AVAILABLE 

TESTOSTERONE, 
A SIMPLE 

CALCULATOR 
CAN INTEGRATE 

ALBUMIN, 
TESTOSTERONE, 

AND SHBG.
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detection was lower among transgen-
der women who reported cRAI than 
among MSM who reported cRAI.

Recent studies have examined 
potential interactions between 
feminizing GAHT and F/TDF. No 
studies on the interaction between 
PrEP and masculinizing GAHT or 
testosterone concentrations have yet 
been published, though the ongoing 
I-BrEATHe study (a pharmacokinetic 
substudy of the larger TRIUMPH 
PrEP demonstration project in trans-
gender communities) will assess drug-
drug interactions between F/TDF and 
GAHT in both transgender women 
and transgender men. The iFact study 
in transgender women in Thailand 
found that co-administration of F/
TDF did not affect estradiol concen-
trations, but that estradiol lowered 
plasma tenofovir (TFV) concentra-
tions by 12%; although the dosing 
of PrEP was not directly observed, 
several adherence measures were in 
place (33). 

A second study in eight trans-
gender women on GAHT (with 
estradiol concentrations >100 pg/
mL) and eight cisgender men (CGM) 
in Baltimore examined the effect of 
GAHT on concentrations of TFV, 
FTC, and their active metabolites, 
in plasma as well as intracellularly 
within peripheral blood mononuclear 
cells and cells isolated from colonic 
tissue (34). Trough plasma levels of 
TFV and FTC were lower by 32% 
(p = 0.010) and 32% (p = 0.038), 
respectively, in transgender women as 
compared to CGM. Similarly, the area 
under the curve (AUC) over 24 hours 
of TFV and FTC was lower by 27% 
(p = 0.065) and 24% (p = 0.028), 
respectively, in transgender women 
as compared to CGM. Other small 
studies have had varying results (35).

The potential implication of both 
the Baltimore and Thai studies is that 
dosing strategies less than daily (like 
on demand or event-driven strate-
gies, in which PrEP is taken in the 48 
hours surrounding a high-risk sexual 
encounter but not continuously) 
might confer less protection for trans-
gender women taking GAHT, though 
this has not yet been directly studied. 
Transgender women might require 
tailored therapies and modi� ed dosing 
regimens to ensure protection from 
HIV, but based on available data, it 

in this high-risk population. Neither 
TAF nor FTC have been shown to 
affect GAHT hormone concentra-
tions, and indeed there is no known 
biologically plausible mechanism 
for this. The impact of testosterone 
ablation (orchiectomy and chemi-
cal ablation) on pharmacokinetics or 
ef� cacy of PrEP and ART is not well 
understood. Neither is the potential 
for transmission of HIV and other 
sexually transmitted infections during 
sexual exposures (or the impact of 
drug concentrations in such tissues 
on transmission) in the setting of a 
reconstructed neovagina.

Long-Acting Antiretrovirals
As transgender individuals might have 
a higher risk of inadequate access to 
employment and housing and thus 
poor access to health insurance and 
healthcare services, technologies that 
allow them to achieve highly ef� ca-
cious treatment and prevention of 
HIV without the need for fastidious 
adherence to daily oral medications 
might stand to bene� t them dispro-
portionately. Long-acting nanofor-
mulated injectable cabotegravir and 
rilpivirine have shown high ef� cacy 
for the treatment of HIV, and recent 
results from the HIV Prevention 
Trials Network (HPTN) 083 study 
showed that long-acting injectable 

TRANSGENDER 
WOMEN 
MIGHT 

REQUIRE 
TAILORED 

THERAPIES 
AND MODIFIED 

DOSING 
REGIMENS TO 

ENSURE 
PROTECTION 

FROM HIV.

does not appear that PrEP impacts 
GAHT levels. These data suggest that 
daily dosing of TDF-based PrEP, in 
accordance with the label instruc-
tions, should offer transgender women 
excellent protection against HIV, in 
a manner that does not alter their 
hormonal levels or therapies.

Emtricitabine 200 mg/Tenofovir alaf-
enamide fumarate 25 mg (F/TAF)
Tenofovir alafenamide (TAF) is 
another prodrug of tenofovir, which 
achieves lower plasma levels and 
higher intracellular metabolite con-
centrations than TDF, and has been 
less associated with renal and bone 
toxicities. The DISCOVER trial, of F/
TAF as compared to F/TDF for HIV 
PrEP among individuals at high risk 
for HIV acquisition, demonstrated 
an overall HIV incidence rate of 0.16 
infections/100 person-years in the 
TAF arm and 0.34 infections/100 
person-years in the F/TDF arm 
(36). As compared to a background 
incidence of 4.2 HIV infections per 
100 person-years, this represents a 
potential 96% relative risk reduction 
in the F/TAF arm.

Though no sensitivity analy-
ses were presented in transgender 
women, nor were GAHT regimens 
described, the study still demon-
strated a strong protective ef� cacy 
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cabotegravir was ef� cacious in 
preventing viral acquisition in both 
MSM and transgender women (37). 
Subgroup analyses of transgender 
women who participated in HPTN 
are forthcoming. 

Transgender Men and PrEP
There is a lamentable paucity of data 
on the interactions of PrEP/ART and 
testosterone GAHT in transgender 
men, and transgender men have been 
excluded from many of the seminal 
trials on PrEP and antiretrovirals, 
including newer, long-acting antiretro-
virals (38). 

Other ART
Table 3 (available online at aacc.org/
publications/cln) displays the risk of 
drug-drug-interactions (DDI) with 
GAHT. In general, much of what is 
known about interactions between 
sex hormones and ART comes from 
contraceptive interaction studies 
in women, which generally focus 
on ethinyl estradiol, etonogestrel, 
levonorgestrel, and norethisterone 
enanthate, different forms of estrogen 
from that used in GAHT (39–43). 
Some of the lessons are generalizable, 
though notably, many of the estro-
gen forms used in GAHT have not 
been directly studied with respect to 
common DDIs.

In general, non-nucleoside reverse 
transcriptase inhibitors like efavi-
renz reduce hormone concentrations 
via CYP 3A4 induction, with the 
exception of etravirine, which slightly 
increases the AUC of ethinyl estradiol 
(44, 45). Rilpivirine slightly increases 
the AUC and peak concentrations of 
ethinyl estradiol, which is not clini-
cally relevant (39). Conversely, rito-
navir- or cobicistat-boosted protease 
inhibitors increase the concentration 
of hormones via CYP 3A4 enzyme 
inhibition, with the single exception 
of estradiol, which is reduced by rito-
navir, but not by cobicistat (39).  

CONCLUSION
The interaction on the molecular 
level between exogenous hormones 
and antiretrovirals is still being 
studied. However, a sophisticated 
approach to the unique medical 
needs of trans people, including the 
appropriate laboratory monitoring of 
GAHT and sensitivity to the interplay 

between gender-af� rming therapies 
and common pharmacotherapies, can 
and should inform the clinical care of 
transgender people and lead to opti-
mization of drug management and 
clinical outcomes in this community, 
which has long been marginalized, 
overlooked, and underserved by the 
mainstream medical community. 

Ethel D. Weld, MD, PhD, is an assistant 
professor of medicine, pharmacology, 
and molecular sciences at the Johns 
Hopkins University School of Medicine in 
Baltimore. She specializes in infectious 
diseases and clinical pharmacology. 
+EMAIL: eweld@jhmi.edu
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■
CDC RECEIVES EUA FOR 
COMBINATION SARS-COV-2, 
FLU TEST

In preparation for the fact that the 
upcoming � u season will coincide 

with the ongoing COVID-19 pandemic, 
the Food and Drug Administration 
(FDA) has granted emergency use 
authorization (EUA) to the Centers for 

Disease Control and Prevention (CDC) 
for its In� uenza SARS-CoV-2 (Flu 
SC2) multiplex assay. This test detects 
and differentiates between the viral 
RNA of SARS-CoV-2, in� uenza A, and 
in� uenza B. FDA also previously issued 
EUAs to BioFire Diagnostics and 
Qiagen for combination tests that 
detect multiple respiratory pathogens in 
addition to the in� uenza and 

SARS-CoV-2 viruses. All of these 
combination tests can be performed 
with a single patient sample, which 
could reduce pressure on the testing 
supply chain. FDA is therefore 
encouraging additional developers to 
work with the agency on combination 
tests that could preserve critical testing 
resources when this year’s � u season 
arrives. 

FDA Continues to Look for New Ways to Advance 
SARS-CoV-2 Testing
As the Food and Drug Administration (FDA) continues efforts to improve 
SARS-CoV-2 testing in the U.S., the agency has announced its participation in 
the COVID-19 Diagnostics Evidence Accelerator. This multi-stakeholder 
collaborative project—organized by the Reagan-Udall Foundation for the FDA 
in collaboration with Friends of Cancer Research—aims to drive the 
development of SARS-CoV-2 diagnostics. Like its companion project, the 
COVID-19 Therapeutics Evidence Accelerator, this initiative will harness 
real-world data to inform FDA’s overall response to the COVID-19 pandemic. 
Key issues that the project will examine include the real-world performance of 
SARS-CoV-2 diagnostic tests and antibody tests, how to best tailor testing 
strategies to specific populations, and what test results and data might reveal 
about the prevalence of disease, chains of transmission, and individual and 
population-level immunity. 

Separately, FDA has also reissued emergency use authorizations to Quest 
Diagnostics and LabCorp to authorize both the Quest SARS-CoV-2 rRT-PCR 

test and LabCorp COVID-19 RT-PCR 
test for use with pooled samples. Using 
pooled samples will allow both labs to 
test more people quickly using fewer 
resources. Quest’s test employs a 
traditional two-stage approach to 
pooling in which the lab � rst tests 
samples as pools and then later 
individually retests the samples in any 
positive pools to determine which 
patient was positive. LabCorp’s test, on 
the other hand, uses a matrix-based 
pooling strategy that circumvents the 
need to retest individual samples as 
long as the expected (and observed) 
number of positive samples per matrix 

is less than or equal to one. Quest’s test is authorized for use with pooled 
samples containing up to four individual swab specimens collected under 
observation of a healthcare provider, while LabCorp’s method can test up to � ve 
samples in a pool and 25 samples in a matrix.
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■
ABBOTT GETS FDA CLEARANCE 
FOR NEXT-GEN CONTINUOUS 
GLUCOSE MONITORING SYSTEM

The Food and Drug 
Administration (FDA) has 

cleared Abbott’s next-generation 
FreeStyle Libre 2 integrated continu-
ous glucose monitoring system for 
both adults and children ages 4 and 
older with diabetes. It is designed to 
improve on Abbott’s original FreeStyle 
Libre system, which received FDA 
approval in July 2018. Like its 
predecessor, the FreeStyle Libre 2 
eliminates the need for diabetes 
patients to take � ngerprick blood 
samples when measuring their glucose 
levels. Instead, users wear the FreeStyle 
Libre 2 next-generation sensor on the 
back of the upper arm for up to 14 
days. The sensor measures glucose 
levels every minute and features 
optional real-time alarms, which use 
Bluetooth technology to automatically 

the Elecsys IL-6 assay correctly 
identi� ed 16 of these 19 patients.

■
FDA APPROVES BD TEST FOR 
EXTENDED GENOTYPING OF HPV

BD has received a pre-market 
approval supplement from the 

Food and Drug Administration (FDA) 
for an expanded version of its BD 
Onclarity HPV assay. This supple-
ment extends the test’s genotype 
reporting beyond human papillomavi-
rus (HPV) genotypes 16, 18, and 45 
to 14 other high-risk HPV types, 
including 31, 51, 52, 33/58, 
35/39/68, and 56/59/66. According 
to BD, this makes the Onclarity HPV 
assay the only FDA-approved test to 
individually identify and report all of 
these genotype results in a single 
analysis. 

In addition to this expanded 
approval, the BD Onclarity HPV 
assay already has FDA approval 
for clinical use in cytology-based 
screening, in a co-testing paradigm, 
and in primary HPV screening, as 
well as for use in vaccinated women. 
BD states that it expects the assay’s 
extended genotyping capabilities to 
become increasingly valuable as the 
previously vaccinated subpopulation 
ages and the screening population 
begins to include more women with 
reduced prevalence of HPV 16 and 
18. Studies have also shown that 
expanded genotyping for cervical 
cancer screening and triage could 
improve risk strati� cation and sup-
port risk-based patient management.ASCENT™ | 4
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alert users when their glucose is high 
or low. Patients can also view their 
glucose readings, trend arrow, and 
8-hour history by using a handheld 
reader to scan the sensor. The system is 
designed for use with a mobile app, 
too, which Abbott is currently working 
to bring to the U.S. market.

■
FDA GIVES EUA TO ROCHE TEST 
THAT HELPS PREDICT SEVERE 
COVID-19 SYMPTOMS

Roche has received an emergency 
use authorization from the Food 

and Drug Administration for the 
Elecsys IL-6 test to aid in identifying 
COVID-19 patients at high risk of 
severe in� ammatory response. In 
combination with other examinations 
and vital signs, the test helps physi-
cians to determine early on if a patient 
with con� rmed COVID-19 disease is 
likely to experience rapid deterioration 
and require mechanical ventilation. 
Using serum or plasma samples, the 
test measures levels of the biomarker 
interleukin 6 or IL-6, an indicator of 
acute in� ammation in critically ill 
patients. In COVID-19 patients in 
particular, this marker serves as an 
early warning sign that SARS-CoV-2 
infection is triggering a cytokine storm, 
which can lead to the virus’s more 
severe symptoms such as development 
and progression of acute respiratory 
distress syndrome. Roche validated the 
test in a set of 49 hospitalized 
COVID-19 patients, 19 of whom 
required intubation for respiratory 
support. Using a cutoff of 35 pg/mL, 
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■
ROCHE, SPEEDX INK AGREEMENT 
FOR ANTIBIOTIC RESISTANCE 
TESTS

Anew agreement between Roche 
and SpeeDx aims to help 

manage antibiotic-resistant sexually 
transmitted infections (STIs). Due to 
the rapid rise of antibiotic-resistant 
infections, the Centers for Disease 
Control and Prevention has listed two 
STIs, gonorrhea and Mycoplasma geni-
talium, as major health threats with 
limited treatment options. Through 
the partnership, Roche will gain access 
to SpeeDx’s quantitative polymerase 
chain reaction tests, ResistancePlus 

MG and ResistancePlus GC, and in 
return will commercialize the prod-
ucts across the globe. 

“This agreement is a signi� cant 
in� ection point for our company and 
will enable more patients and clini-
cians around the world to access key 
diagnostic tools for the management 
of antibiotic resistance,” said Colin 
Denver, SpeeDx CEO.

Currently, SpeeDx’s ResistancePlus 
GC molecular test has received the 
CE mark from Australia’s Therapeutic 
Goods Administration. The test has 
the ability to detect gonorrhea while 
simultaneously tracing sequences of 
the bacterium that causes resistance 

to cipro� oxacin, a common antibiotic 
treatment for this STI. As the demand 
for resistance therapy increases, both 
companies hope to provide clini-
cians worldwide with the technology 
needed to individually treat each 
patient based on the resistance status 
of their STIs.

■
RENALYTIX AI AND UM FURTHER 
CKD RESEARCH

Renalytix AI has entered into a 
partnership with the University 

of Michigan (UM) to further expand 
its kidney disease identi� cation 
platform, KidneyIntelX. Through 

Frost & Sullivan Predicts New Trends in Healthcare 
Following COVID-19 
In a recent analysis of what a post-COVID-19 world might look like, consulting 
firm Frost & Sullivan predicts a large transformation in the healthcare industry 
gaining speed this year.  

Among its many predictions, the � rm’s report emphasizes that telehealth 
has rapidly increased and is expected to continue to do so as a result of social 
distancing and the development of at-home testing kits, among other trends. 
Following on this theme, the report predicts that 33% of global clinical trials 
will be disrupted by the end of 2020, paving the way for virtual trials, as well as 
virtual patient monitoring. 

The company also predicts strong growth in informatics and arti� cial 
intelligence (AI). In one example the report notes, GE Healthcare has received 
Food and Drug Administration clearance for the Critical Care Suite AI tool 

that provides radiologists with a mobile X-ray 
device to reduce turnaround time for results 
with quick analysis. Additionally, with the high 
demand for testing, Frost & Sullivan expects 
a permanent shift to alternative in vitro 
diagnostics testing sites such as pharmacies. 

“Moving forward, healthcare IT companies 
such as Microsoft, Optum, Intel, and 
[Amazon Web Services] are betting big on 
enterprise-grade AI platforms that predict 
pandemics, forecast patient volume across 
providers, authenticate reimbursement, 
and drive general well-being of the insured 
population through medication management 
and self-care enablement,” said Unmesh Lal, 
transformational health program manager at 
Frost & Sullivan.
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the university, Renalytix AI will have 
the opportunity to work with over 
800 patients at the UM George M. 
O’Brien Kidney Translational Core 
Center who have been diagnosed 
with or are at risk of developing 
chronic kidney disease (CKD). The 
partnership will allow Renalytix AI 
to gain full access to UM’s clinical 
phenotyping resource and biobank 
core, which contains patient data from 
a range of CKD subtypes including 
those related to diabetes, hyperten-
sion, and glomerular disease. Renalytix 
AI will also receive the option to 
license intellectual property associated 
with urinary epithelial growth factor, 
a biomarker with evidence of predict-
ing CKD. 

Renalytix AI also announced 
a similar agreement with a non-
disclosed global pharmaceutical 
company to analyze the performance 
of the KidneyIntelX within a 6-year 
follow-up period. Under the agree-
ment, the companies will evaluate 
how the KidneyIntelX works to 
predict patient responses to therapeu-
tic agents indicated to slow or prevent 
kidney function decline.

■
NGS DIAGNOSTICS EXPAND IN 
RUSSIA

In a deal to advance next-generation 
sequencing (NGS)-based diag-

nostics in Russia, Thermo Fisher 
Scienti� c will enter into a partner-
ship with diagnostic manufacturer 
First Genetics. The partnership 
aims to promote First Genetics’ 
F-Genetics system, an NGS technol-
ogy system based on Thermo Fisher’s 
Ion GeneStudio S5 system. This 
partnership also plans to expand in 
vitro diagnostic assays in Russian labs 
for reproductive health testing and 
cancer diagnostics. 

After receiving certi� cation 
from the Russian medical device 
regulatory agency, First Genetics’ 
Reproline kit is approved to detect 
chromosomal abnormalities in 
embryos prior to in vitro fertilization 
implantation using the F-Genetics 
system. This is the � rst certi� cation 
by the Russian government approv-
ing preimplantation genetic testing 
for aneuploidies. 

“High-throughput technologies 
for genetic analysis are the future of 
molecular diagnostics,” said Nikolai 
Kuznetsov, CEO of First Genetics. 
“Today we have expanded applica-
tions of NGS into reproductive 
medicine in Russia, and in the future, 
we intend to offer clinically certi� ed 
solutions for other clinical applica-
tions, such as oncology testing. This is 
our contribution to the development 
of clinical diagnostics in Russia.”

■
SHERLOCK BIOSCIENCES, BINX 
HEALTH PARTNER FOR FIRST 
POINT-OF-CARE CRISPR COVID-19 
TEST

Sherlock Biosciences and binx 
health announced a partner-

ship to develop the � rst point-of-
care diagnostic test using CRISPR 
technology. By combining Sherlock’s 
CRISPR technology with binx’s 
diagnostic platform, io, the compa-
nies expect to provide speedy results 
before a patient leaves a testing site. 

Earlier this year, Sherlock 
became the � rst company to receive 
emergency use authorization for a 
CRISPR-based COVID-19 test kit, 
and binx’s io platform received Food 
and Drug Administration clearance 
for the ability to detect infectious dis-
eases from bodily � uids. “This collabo-
ration with binx health to advance 
our Sherlock diagnostic platform and 
offer an accurate, point-of-care test 
is the next critical step in combating 
the global Covid-19 crisis,” said Rahul 
Dhanda, Sherlock CEO.

According to the companies, 
Sherlock’s CRISPR SARS-CoV-2 
kit programs a CRISPR molecule 
to detect the presence of a speci� c 
SARS-CoV-2 genetic signature in 
patient samples. Binx’s io cartridge-
based platform uses an automated 
process to determine a “detected” or 
“not detected” result.

■
COMPANIES TEAM FOR COVID-19 
LOW-COST SPECTRAL TESTING

Newsight Imaging and Sheba 
Medical Center in Israel are 

teaming to launch a new series of 
COVID-19 tests that could detect 
the SARS-CoV-2 virus in less than 

1 second. By analyzing the light source 
and wavelength of a blood or saliva 
� uid sample, Newsight’s spectral 
device quickly determines whether or 
not a patient is affected by the virus. 
According to Newsight, the device is 
the � rst spectral testing method that 
entails a sensor chip and uses arti� cial 
intelligence to identify diseases in 
patients at an affordable price.  

Newsight also says the device 
simultaneously checks 1,024 spectral 
channels, currently in the visible light 
spectrum of 400–700 nm. With evi-
dence of the instrument having 100% 
accuracy in detecting the coronavirus, 
the two companies plan to launch a 
joint venture to commercialize the 
testing device across the globe. 

“Newsight is yet another 
outstanding example of how Sheba 
Medical Center and the Israeli start-
up ecosystem are working in tandem 
to reinvent existing technology to 
battle the scourge of COVID-19,” 
said Eyal Zimlichman, MD, chief 
medical and innovation of� cer at 
Sheba Medical Center.
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QAsk The Expert

How is concussion injury currently 
diagnosed?

A:Concussion injury—the mild 
form of traumatic brain injury 

(mTBI)—accounts for the majority 
of TBI cases, but is also the most 
dif� cult type of TBI to diagnose. 
The clinical tools currently used 
to assess TBI include the Glasgow 
Coma Scale (GCS), neuroimaging 
modalities, and serum biomarkers.

EXPERT

Paul R. Johnson, PhD, DABCC

Concussion 
Biomarkers: Where 
They Stand Now

GCS is an observational tool used to 
rate eye, verbal, and motor function 
responses of patients with suspected 
TBI, but oftentimes this tool misses 
mTBI because these patients tend to 
have responses on par with a healthy 
person’s. Frustratingly, con� rmation 
with cranial computed tomography 
(CCT) isn’t always reliable either, as 
negative CCT scans (i.e., showing no 
detectable lesions) are also common in 
patients with mTBI. This lack of reli-
able diagnostic methods has spurred 
efforts to � nd brain-speci� c serum 
biomarkers for concussion.

What are the most promising blood 
biomarkers for concussion?
Most concussion biomarker tests 
are immunoassays that measure 
brain-derived proteins produced 
predominantly by neuronal cell bodies, 
astroglial cells, axons, or myelin sheath. 
Following a head injury, these proteins 
enter the bloodstream more readily, 
which increases their levels above 
baseline within minutes to hours. 
Some of the most well-studied protein 
biomarkers for concussion injury are 
glial fibrillary acidic protein (GFAP); 
ubiquitin C-terminal hydrolase-L1 
(UCH-L1); calcium-binding protein 
S100, beta isoform (S100β); myelin 
basic protein; neuron-specific enolase; 
and prostaglandin D synthase. 

Of these, only GFAP and 
UCH-L1 test kits from a single 
manufacturer have received Food 
and Drug Administration approval 
for in vitro diagnostic use in the U.S. 
Internationally, other test markers such 
as S100β also have been approved for 
diagnostic use. 

What are the bene� ts and challenges 
associated with concussion biomarker 
tests?
Potential benefits of serum biomark-
ers for assessment of concussion injury 
include minimally invasive sample col-
lection, faster turnaround time of test 
results, and cost savings from ruling out 
the need for expensive imaging tests 
like CCT.

However, there are many barriers 
to implementing these biomarkers in 
routine testing. These barriers include 
low market availability of approved 
test kits and lack of standardization 

across platforms, as well as challenges 
with achieving the analytical sensitivity 
needed to reliably detect very low serum 
concentrations of these biomarkers in 
healthy/non-concussed populations. 

Currently, the clinical use of these 
biomarkers is also limited to ruling out 
concussion. This is because concussion 
biomarkers generally have excellent 
diagnostic sensitivity (i.e., a low false 
negative rate), but poor speci� city 
compared to CCT, the accepted gold 
standard reference test. As a result, 
patients with positive biomarker test 
results must undergo a con� rmatory 
CCT scan to eliminate false positives. 

Could serum biomarker tests 
eventually improve concussion 
diagnosis?
Improving the reliability of positive test 
results for mTBI is an important goal. 
So far, investigators have found some 
success in this arena when combining 
results from multiple biomarkers to 
improve diagnostic or predictive out-
come measures. 

Another possible way to achieve this 
would be to establish reliable baseline 
concentrations of concussion biomark-
ers in healthy individuals using tests 
that reliably measure the very low 
blood concentrations typically observed 
in the general population. To establish 
a baseline, every at-risk individual (for 
example, military personnel, athletes in 
contact sports) would receive prescreen 
testing when in a healthy state. A serial 
sampling strategy could then be used 
to compare an individual’s initial result 
to that from a sample drawn after 
suspected concussion injury, similar to 
how high-sensitivity troponin assays are 
used to detect cardiac injury. In order to 
apply this approach to mTBI patients, 
researchers in the � eld would also have 
to collectively determine a critical 
difference/reference change value that 
indicates a positive change. This value 
could be based on clinical outcome 
studies, biological variation estimates, 
expert consensus, or some combination 
of these. 

Paul R. Johnson, PhD, DABCC, is an 
associate professor of clinical laboratory 
science at Upstate Medical University in 
Syracuse, New York. 
+EMAIL: johnspau@upstate.edu 
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