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The evidence that 
two people acquired 
Burkholderia 
pseudomallei from the 
environment in the 
United States heralds 
its endemicity here. Its 
emergence may reflect 
climactic changes 
creating tropical 
conditions.
p28
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n 
COMPANY PRESIDENT CONVICTED 
IN $77 MILLION SARS-COV-2 AND 
ALLERGY TESTING SCHEME

The Department of Justice 
(DOJ) announced that a 

federal jury convicted Mark Schena, 
president of Silicon Valley-based 
Arrayit Corporation, of participating 
in a scheme to mislead investors, 
commit healthcare fraud, and pay 
illegal kickbacks in connection with 
the submission of over $77 million in 
false claims for SARS-CoV-2 and 
allergy testing.

Schena claimed he had invented 
revolutionary technology to test for 
virtually any disease using only a 
few drops of blood. In meetings with 
investors, Schena and his publicist 
claimed that Schena was the “father 
of microarray technology,” that he was 
on the shortlist for the Nobel Prize, 
and that his company’s SARS-CoV-2 
test was more accurate than PCR, 
DOJ said.

He also orchestrated a plan for 
submitting fraudulent claims to 
Medicare and private insurers for 
unnecessary allergy testing. Arrayit 
ran allergy screening tests on every 
patient for 120 different allergens 
regardless of medical necessity. In 
order to obtain patient blood speci-
mens, Schena paid kickbacks to mar-
keters. DOJ found that Arrayit billed 
more per patient to Medicare for 
blood-based allergy testing than any 
other laboratory in the United States 
and billed some commercial insurers 
over $10,000 per test.

n 
ACOS SAVE MEDICARE  
$1.6 BILLION 

Accountable Care Organizations 
(ACO) saved Medicare  

$1.66 billion in 2021 compared  
with spending targets, marking the 
fifth consecutive year the program 
generated savings for the 
government. 

Groups of doctors, hospitals, and 
other healthcare providers can form 
ACOs and get a share in the savings 
if their coordination saves costs com-
pared with traditional fee-for-service 
medicine under Medicare. But they 
have to prove they maintain quality 
and other metrics at the same time.

 Over the past decade, the Shared 
Savings Program has grown to one 
of the largest value-based purchasing 
programs in the country, with more 
than 525,000 participating clini-
cians providing care to more than 11 
million Medicare beneficiaries. The 
Centers for Medicare and Medicaid 
Services has set a goal that 100% of 
people with traditional Medicare be 
part of an accountable care relation-
ship by 2030.   

Nearly all ACOs—99%—reported 
and met the quality standard required 
to share in savings under the Shared 
Savings Program in 2021. A lower 
number, 58%, saved enough to earn 
payments for their performance.

AACC Supports the Saving Access to Laboratory Services Act
AACC is joining other groups in the laboratory community in urging Congress to 
protect patient access to clinical laboratory services by enacting the Saving Access 
to Laboratory Services Act (SALSA). The bipartisan and bicameral bill would 
update the Centers for Medicare and Medicaid Services (CMS) payment system for 
clinical laboratory testing and avoid sharp payment cuts under the 2014 Protecting 
Access to Medicare Act (PAMA).

Under PAMA, CMS determines reimbursement for laboratory tests billed on the 
clinical laboratory fee schedule based on a weighted median of private payer rates. 
But CMS regulations exclude most hospital outreach laboratories and physician 
office laboratories from data collection. This approach depresses median prices and 

has led to deep cuts to lab reimbursement. Many tests were cut up 
to 30% in 2018 when the new system went into effect.

In a letter to congressional leaders, the stakeholders note that 
“without a sustainable solution to this problem, labs face another 
round of cuts of up to 15% in January of 2023. This, at a time when 
we remain at the forefront of patient care and responding to public 
health disruptions and threats such as COVID-19.”

SALSA would solve the problem by giving CMS new authority to 
collect private market data through statistically valid sampling from 
all laboratory segments for the widely available test services, the 
letter said.

AACC encourages laboratory medicine professionals to write to 
their representatives about the issue. More information and AACC’s 

grassroots Laboratory Voice tool are available at www.aacc.org/reimbursement.

Federal Insider
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T he road map for success in laboratory medicine has 
always involved strategies for communicating and 

integrating with stakeholders, including clinicians, 
administration, information technology experts, and IVD 
industry vendors. Laboratories also face the continuous 
challenge of balancing high quality on one hand with the 
ongoing pressures to reduce costs on the other—all while 
maintaining compliance with evolving regulations.

During the COVID-19 pandemic, laboratory medicine 
professionals felt these demands like never before. Yet 
out of the ordeal, we already are able to draw important 
lessons not only about how to cope with a pandemic, but 
also how to lead the profession into the future.

In particular, the challenges laboratories faced dur-
ing a global pandemic demonstrated the opportunities 
to learn from and improve laboratory medicine on an 
international level. For example, it has been common for 
clinically significant variability in patient results to arise 
between laboratories. This is why so many laboratories 
have responded with initiatives to harmonize action 
limits and critical-results reporting, embrace continu-
ous quality improvement, strengthen their inventory 

management and resource alloca-
tion, and renew their commitment 
to personnel management and 
teamwork.

A New Drive for Digitization
Embracing digital technology  
and automation is another area of 
universal growth in laboratory med-
icine. For example, codifying digital 
technology can drive supply chain 
efficiency during times of stress to 
maintain the healthcare ecosystem. 
Yet its success hinges on leaders in 
the laboratory: Efficiency depends 
on commercial excellence, demand 
management, and compliance man-
agement systems to mitigate the 
impact of supply chain shortages.

We need to focus on the full 
spectrum of patient-centric care, 
consisting of primary care, specialty 

Transforming the Healthcare 
Ecosystem During the  
COVID-19 Pandemic

By Barnali Das, 
MD, DNB, 
PGDHHM
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care, complex tertiary care, critical 
care, post discharge care, long-term 
care, and preventative care. The 
digital transformation journey should 
cover the whole spectrum. In India, 
the government is calling for digital 
transformation of healthcare through 
the Ayushman Bharat Digital Mission, 
part of the National Health Authority.

Effective leadership also is key to 
developing staff skills and tackling 
labor shortages. In particular, leaders 

must adopt strategic thinking and 
embrace innovation. The following 
laboratory personnel management 
approaches are recommended for 
effective leadership across the globe: 
training in motivation, communica-
tion and team development; stress 
management and mental health pro-
grams; time management; strategic 
planning; inventory management; 
laboratory safety practices; and staff 
cross-training.

The pandemic also has empha-
sized for laboratories the need to 
adopt lab automation, artificial 
intelligence, and robotics. Together, 
these measures offer promising 
results in streamlining clinical 
laboratory workflows. Moreover, 
innovation continues to lower costs 
while the technologies themselves 
advance. The implementation of 
cloud computing, machine learn-
ing, and the adoption of paperless 
workflows are instrumental in the 
transformation of the laboratory—
specifically, influencing clinical 
validation, procedure efficiency, 
data handling, data analysis, and 
much more. In addition, artificial 
intelligence can help laboratories 
compute risk stratification based on 
laboratory and clinical data using 
evidence-based guidelines.

For example, our laboratory is 
collaborating with the Koita Centre 
for Digital Health  at the Indian 

Institute for Technology Bombay 
to design a machine learning-based 
model to predict the mild, moder-
ate, and severe cases of COVID-
19 based on routine laboratory 
biomarkers.

Likewise, all laboratory lead-
ers must operate within a financial 
structure. The impact of direct and 
indirect costs on a laboratory’s bud-
get can be significant, and proper 
management of these costs is crucial 

to making operational improve-
ments. Lab professionals should use 
current state value stream maps to 
identify opportunities for building 
resilient diagnostic strategies in the 
laboratory process flow with a total 
cost of ownership model.

Technology for Safety  
and Training
Many of these themes were borne 
out in a recent survey our team 
performed of laboratory leaders 
across the globe. The survey asked 
about the following domains in 
laboratory management: process 
re-engineering; lab safety measures; 
staff training; stress management; 
inventory management; digitization; 
resource allocation (personal protec-
tive equipment, reagents, quality 
control materials, and proficiency 
testing materials); remote report-
ing; and leadership training during 
post-graduation.

The survey found that investing in 
safety measures was the top prior-
ity, followed by cross training, stress 
management, and staggering duties. 
Respondents reported that remote 
laboratory information system access, 
cloud-based servers, and automation 
are the tools that helped laboratorians 
face these challenges. 

During the pandemic, we all have 
realized that a lab’s journey does not 
come with a planner and roadmap. 

As unexpected and unprecedented 
healthcare needs continue to drive 
cost burdens onto hospital systems, 
the pressures laboratories face are 
not easing. Efficiently managing these 
intensifying pressures is critical to the 
sustainability of laboratory manage-
ment and requires new strategies to 
reduce costs while maintaining quality.

Accepting the challenges of lead-
ership and embracing new technolo-
gies and leadership strategies is the 
only way laboratorians will be ready 
for future pandemics.

Dr. Barnali Das, MD, DNB, PGDHHM 
is lead consultant in the Biochemistry 
and Immunology & Toxicology sections 
of Kokilaben Dhirubhai Ambani 
Hospital & Medical Research Institute 
in Mumbai, India, and chair of AACC’s 
India section. 
+EMAIL: drbarnalid@gmail.com

ASCENT™
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Elevate your impact 
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Accelerate the release of high 
confidence results, and gain additional 
insight, with ASCENT.

See how powerful tools can take you 
beyond the batch.

See the benefi ts for yourself:
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As unexpected and unprecedented healthcare 
needs continue to drive cost burdens onto 
hospital systems, the pressures laboratories 
face are not easing.
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Study Suggests Path Toward PTH Reference Measurement
A recently described liquid chromatography-tandem mass spectrometry 
(LC-MS/MS) method may be suitable for a wide range of parathyroid 
hormone (PTH) concentrations, with analytical performance that holds 
promise for a future reference measurement procedure, a recent study  
found (Clin Chem 2022; doi: 10.1093/clinchem/hvac135).

PTH is routinely used for the exploration and management of different 
diseases, especially calcium metabolism disorders, including those that  
require bone turnover due to chronic kidney disease (CKD) and mineral bone 
disorder. Existing PTH assays lack standardization, a situation that could 

lead to problems interpreting results. The standardization of PTH assays  
is a priority for the International Osteoporosis Foundation–IFCC for 

Bone Metabolism.
In response, researchers developed an LC-MS/MS  
higher-order method for PTH analysis. They calibrated 

the method against the international standard for 1-84 
PTH and prepared antibody-free samples by adding 

an isotope-labeled internal standard performed by 
solid-phase extraction. The researchers analyzed 
extracts by LC-MS/MS. They used EDTA-K2 
plasma throughout development and validation 
and tested bias and uncertainty sources 
according to ISO 15193. Additionally, the 
researchers consulted Clinical Laboratory 
Standards Institute guidelines and reference 
measurement procedures for designing the 
validation. The researchers compared patient 

samples and external quality controls between 
LC-MS/MS and two third-generation 

immunoassays.
The researchers validated the method for  

1-84 PTH from 5.7 pg/mL to 872.6 pg/mL. They 
observed interassay imprecision between 1.2% and  

3.9%, and accuracy ranging from 96.2% to 103.2%. The 
measurement uncertainty was less than 5.6%. The comparison 

between LC-MS/MS and immunoassays showed a proportional bias, but 
moderate to substantial correlation between methods.

These analytical performance specifications demonstrate that development 
of a reference measurement procedure will be possible once a higher order 
reference standard is available, the researchers note.

They recommend future research that compares results of different  
second-generation PTH assays to determine whether they could be 
standardized and/or harmonized in patients with and without CKD.
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n 
STUDY SHEDS LIGHT ON 
PRECONCEPTION THYROTROPIN 
LEVELS

A large study has found that 
women with preconception 

thyrotropin levels outside of reference 
range are much more likely to take 
longer to get pregnant and have 
increased risk of fetal death or loss of 
pregnancy before 28 weeks of gestation, 
also known as spontaneous abortion 
(SA) (JAMA Netw Open 2022;  
doi: 10.1001/jamanetworkopen. 
2022.28892).

Although much evidence suggests 
thyroid dysfunction is associated with 
adverse pregnancy outcomes, asso-
ciations of preconception thyrotropin 
levels outside of reference range with 
reproductive health outcomes are not 
well-characterized.

To evaluate the associations of pre-
conception thyrotropin levels with time 
to pregnancy (TTP) and risk of SA, the 
researchers conducted a population-
based cohort study using data from the 
Chinese National Free Pre-Pregnancy 
Checkups Project. It included female 
participants aged 20 to 49 years who 
were trying to conceive.  

The researchers measured thyro-
tropin levels within 1 year prior to 
pregnancy. For outcomes, they used 
TTP assessed using hazard ratios (HRs) 
and SA assessed using odds ratios 
(ORs), both according to preconcep-
tion thyrotropin levels. The researchers 
assessed thyrotropin dose-response 
associations using restricted cubic 
spline regression.

Among 11,194,002 female par-
ticipants in the TTP cohort, 42.34% of 
participants became pregnant within 
1 year. Both low and high preconcep-
tion thyrotropin levels were associated 
with delayed TTP, compared with 
thyrotropin levels of 0.37−2.49 mIU/L 
(thyrotropin less than 0.10 mIU/L: HR, 
0.90; 95% CI, 0.89−0.92; thyrotropin 
4.88−9.99 mIU/L: HR, 0.86; 95% CI, 
0.86-0.87; thyrotropin more than or 
equal10.00 mIU/L: HR, 0.78; 95% CI, 
0.77−0.79). In the SA analysis cohort 
including 4,678,679 pregnancies, the 
researchers documented 108,064 SA 
events, a rate of 2.31%. 

High thyrotropin groups showed an 
increased risk of SA compared with the 
group with thyrotropin levels of 0.37 
to 2.49 mIU/L (thyrotropin 4.88−9.99 
mIU/L: OR, 1.33; 95% CI, 1.28−1.38; 
thyrotropin ≥10.00 mIU/L: OR, 1.25; 
95% CI, 1.14−1.36). Preconception 
thyrotropin levels showed an inverted 
J-shaped dose-response association 
with TTP and a J-shaped dose-response 
association with SA.

These findings may provide insights 
for the implementation of preconception 
thyroid function screening and design of 
future levothyroxine supplementation 
trials, according to the researchers.

The study suggests a very narrow 
thyrotropin window in the lower half 
of the reference range may be optimal 
for future pregnancy, an accompany-
ing editorial says. It adds that the study 
does not answer questions about exact 
targets and timing for treating mild hor-
monal imbalance based on thyrotropin 
concentration.

n 
CELL-FREE DNA TEST SHOWS 
PROMISE IN PREDICTING 
PULMONARY ARTERIAL 
HYPERTENSION SEVERITY

Circulating cell-free (cfDNA) in 
plasma might be used to 

determine severity of pulmonary 
arterial hypertension (PAH), accord-
ing to recent research (Circulation 
2022; doi: 10.1161/
CIRCULATIONAHA.121.056719)

Researchers found that level of 
cfDNA is elevated in PAH patients, 
correlates with disease severity, and 
predicts worse survival.

cfDNA, a noninvasive marker of cel-
lular injury, was of unknown significance 
in pulmonary PAH. To determine its 
role in PAH, the researchers conducted 
a prospective cohort study that involved 
measuring plasma cfDNA in 209 adult 
patients, predominately women, diag-
nosed with PAH at two large U.S. medi-
cal centers. The researchers compared 
the results to cell-free DNA measured 
from a control group of 48 healthy 
volunteers without PAH. 

They found that cell-free DNA was 
elevated in patients with PAH and that 
concentrations increased in proportion 
to the severity of the disease. Patients 
with the highest levels of cell-free DNA 
had a 3.8-times greater risk of either 
death or a need for lung transplantation, 
compared to those with the lowest level 
of cell-free DNA, the researchers said.

Compared with controls, meth-
ylation analysis in patients with PAH 
revealed increased cfDNA originating 
from biologically plausible sites includ-
ing erythrocyte progenitors, neutro-
phils, monocytes, adipocytes, natural 
killer cells, vascular endothelium, and 
cardiac myocytes. 

In addition to possibly serving as a 
noninvasive biomarker of underlying 
disease activity of PAH patient, cfDNA 
concentration might add prognostic 
value to currently used PAH risk scores. 
cfDNA categorized by tissue origin 
may provide new insights into how 
PAH develops, the researchers added.

They called for validation of their 
findings in a larger, prospective cohort 
with serial samples to help better 
define the role cfDNA could play in 
PAH risk prediction. 
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A Biosensing Breakthrough 

BY JEN A. MILLER

N
ow in its fifth year, the AACC Disruptive 
Technology Award supports diagnostic 
developers at the forefront of science and 
technology in laboratory medicine. It also gives 

clinical laboratorians the opportunity to evaluate novel 
technologies and their potential impact on patient care. 

This year, a panel of AACC members selected three 
finalists to present their technologies at the AACC Annual 
Scientific Meeting & Clinical Lab Expo in Chicago: 
Biological Dynamics, Nanopath, and Visby Medical. 
Nanopath went on to win the overall AACC Disruptive 
Technology Award, while Biological Dynamics won the 
audience choice vote. 

Nanopath presented their Nanopath Platform, a solid-
state biosensing system with ultrasensitive optical detec-
tion that its founders say will disrupt traditional testing 
methodologies.

The company was cofounded in 2019 by Amoga 
Tadimety, PhD (now CEO), and Alison Burklund, PhD 

Aimed at Women’s Health
(now CTO), who met while studying at Dartmouth 
College, where they were both fellows in the Dartmouth 
PhD Innovation Program. Not only were they able to 
complete their doctoral degrees, but they also had access 
to courses at Dartmouth’s Tuck School of Business, which 
offers specialized training in technology translation. 
Nanopath started with a seed round of venture-backed 
funding in October 2020 and secured $10 million in Series 
A funding in August. 

Because the Nanopath platform uses ultrasensitive opti-
cal detection, it eliminates the need for nucleic acid ampli-
fication, enabling it to provide what the company calls 
clinically actionable genetic information in 15 minutes. The 
founders have focused this technology on pelvic and gyne-
cological infections because of what they see as a lack of 
technological advances in women’s healthcare. They hope 
that it will become the go-to system for routine, point-of-
care testing during women’s health screenings.

We spoke to Amoga Tadimety about the award and 
Nanopath’s future. 

This interview has been shortened and edited for clarity.

Nanopath impressed judges for the 2022 AACC Distruptive Technology 
Award with a new molecular method to speed point-of-care testing results.
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How did you and cofounder  
Alison Burklund go from  
researchers to entrepreneurs?
We met at Dartmouth when I was 
working on my PhD at Dartmouth’s 
engineering school. My research 
focused on different aspects of disease 
diagnostic problems—things like a 
chip integrating multiple laboratory 
functions onto a single substrate, and 
asking, how do we find one rare cell 
in a complex biological matrix like 
blood or urine?

Alison was working on ultrasensi-
tive biosensing and how to probe 
genetic material. We pushed our 
thesis work together, and that’s how 
Nanopath was formed. 

We were also both fellows in 
Dartmouth’s PhD Innovation 
Program. It’s a unique program where 
you do the full rigor of the PhD along 
with classes in Dartmouth’s business 
school. 

In 2019, before we’d gradu-
ated, we formed Nanopath as a 
grant writing vehicle. In 2020, we 
participated in the Rice University 
Student Business Plan competition 
and came in second place, with a 
prize of about $150,000 in funding. 
On the heels of that, we had a lot of 

momentum. We’ve both been work-
ing on the company full time since 
April 2021. That’s when we officially 
left Dartmouth and secured space in 
Cambridge, Massachusetts. 

What’s solid-state biosensing? 
How does it work?
By “solid-state,” we’re referring to bio-
physics instead of biochemistry. Think 
about PCR or any type of nucleic 
acid amplification, where you make 
many, many copies of DNA or RNA 
in order to detect it.

Instead, we’re using novel trans-
duction mechanisms and inherent 
material properties of nanosensors to 
detect binding events of target DNA 
and RNA sequences. Surfaces and 
substrates absorb light at a particular 
wavelength, emitting a particular 
color when DNA or RNA binds 
to the surface. We observe a color 
change that’s not visible to the naked 
eye. There’s no real chemistry going 
on here. Instead, we’re using the 
inherent physical properties of the 
sensor and material. 

How is this better than other 
technology on the market?
We’re eliminating the need to make 
copies of RNA and DNA in order 
to detect it. There are point-of-care 
PCR tests on the market that still take 
25−28 minutes. Despite hundreds of 
millions of dollars being pumped into 
research to reduce turnaround times 
for PCR tests, it’s not going to get 
much shorter. 

Our platform needs only 15 
minutes, which is our total analytical 
time, including sample preparation. 
Doctors’ office visits are only 15−20 
minutes. That’s our hypothesis for 
why a lot of point-of-care PCR tests 
are not integrated into workflows. 25 
minutes is just too long. So we believe 
Nanopath aligns nicely with existing 
workflows. 

And unlike PCR, which can detect 
1−5 targets, it’s very easy for us to 
detect 10−25 targets. It’s as simple as 
switching out the probe on the sen-
sors. There’s no reoptimization  
of biochemistry. 

Nanopathdx co-founder and 
chief technology officer Alison 
Burklund, PhD, presents at 
the 2022 AACC Distruptive 
Technology Award Competition 
during the association's annual 
scientific meeting in Chicago.
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Nanopath’s platform also brings 
granularity of information to point-of-
care testing that has never really been 
accessible previously, including muta-
tion information and antimicrobial 
resistance genes. These are all things I 
think we have the ability to do on our 
point-of-care system. 

Why have you focused  
on women’s health?
When we originally started, we 
pitched our platform as relevant to 
any situation where you’d want to 
detect a genetic target: sepsis, liquid 
biopsy, and briefly, SARS-CoV-2. 
But do we want to wake up every 
morning and be a respiratory diag-
nostics company? 

We talked to more than 100 
people, including clinical laboratory 
directors and payers, to figure out 
where this technology might fit best 
and where there’s market align-
ment. We found that there was a 
clear, unmet need in the outpatient 
women’s health space, which is obvi-
ous to both of us in retrospect. 

As women, we’ve experienced 
the significant lack of effec-
tive diagnostics in the outpatient 
healthcare setting. Right now, the 
standard technology in this area is 
microscopes and urine pH paper 
test strips. That’s insane to us, con-
sidering the breadth of pelvic and 
gynecological infections that people 
might seek care for, including 
urinary tract infections and sexu-
ally transmitted diseases. What’s in 

use right now lacks specificity and 
sensitivity. 

Instead, we can be that one-stop 
shop. There’s a huge unmet need, 
and we’re really excited to be here. 
We’re both passionate about this. It’s 
something we can get behind. We’re 
deeply motivated by pushing towards 
more equitable healthcare. 

What were the biggest hurdles to 
making this technology work? 
We have a lot of manufacturing de-
risking that we need to do. We’re also 
trying to answer questions on how to 
make this at scale and stable at room 
temperature. But we’ve demonstrated 
that this works on the bench, and the 
preliminary data is really compelling.

We need to do a lot of commercial 
work to understand which targets 
need to be on our panel for whatever 
disease space we’re interested in. Do 
clinicians want everything in the same 
cartridge or for specific pathogens? 
We’re onboarding a commercial hire 
to talk to clinicians about what these 
panels should look like. 

What’s the big dream  
with your technology?
There is so much work to be done in 
outpatient women’s health. I will go 
to bed happy if we see this product 
really make a dent in that space. 

We have an active push internally 
to make the read-out instrumenta-
tion smaller. Right now, it’s about the 
size of a toaster, but we think it can 
be much smaller and much cheaper. 
We’re hoping to enable testing at 
home and increase access for rural 
populations globally so that the tech-
nology we offer is not only serving a 
population that is already well served. 

I joke that our first company car is 
going to be a van, but portable mobile 
health really is our goal. I want this 
technology to be accessible all over 
the world, and if it’s limited to the 
women’s health space, that’s fine. But 
I will be disappointed if it’s only serv-
ing a small population. 

Jen A. Miller is a freelance journalist who 
lives in Audubon, New Jersey. 
+ TWITTER: @byJenAMiller
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Learning  by Doing 
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BY SARAH MICHAUD

An AACC 
competition 

demonstrated 
how laboratories 

can use data 
analytics to solve 

real problems 
facing patients 
and clinicians.

in Data Analytics
Learning  by Doing 

A
dvances in machine 
learning and data 
analytics are transforming 
the field of laboratory 

medicine. AACC has focused on 
enabling members to lead at the 
forefront of this evolution in health-
care, using the wealth of laboratories’ 
data to create better medical 
outcomes for patients.

As a pillar in the association’s 
strategic plan and through the actions 
of the Data Analytics Steering 
Committee, AACC has formed a 
three-pronged approach for data 
analytics education, data access, 
and community building. As part of 

this effort, AACC worked with the 
informatics section in the depart-
ment of pathology and immunology 
of Washington University School 
of Medicine, St. Louis (WUSM), to 
introduce AACC’s first machine-
learning challenge, the Predicting 
PTHrP Results Competition, at 
the 2022 AACC Annual Scientific 
Meeting in Chicago. 

Through this competition,  
AACC and WUSM aimed to 
engage the community of labora-
tory medicine practitioners in a fun 
and friendly online environment 
where they could practice their 
data analytics skills, learn from each 
other, and see how others approach 
problems on the data-driven side of 
laboratory medicine. 
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“With data analytics, we’re trying 
to bring more quantitative rigor to 
lab medicine—as you’d see in other 
disciplines, like finance,” said competi-
tion organizer Mark Zaydman, MD, 
PhD, an assistant professor of pathol-
ogy and immunology at WUSM. 
“Ultimately, we want to achieve 
better outcomes for the patient and 
the institution. That’s the outlook we 
brought to the call for submissions to 
the PTHrP results competition.” 

LEVERAGING 
REAL-WORLD DATA
The purpose of the competition was 
to see if a machine-learning approach 
could better predict test outcomes 
compared to the traditional manual 
approach many clinical laboratories 
use, reviewing calcium and PTH 
results to identify potential inappro-
priate parathyroid hormone-related 
peptide (PTHrP) orders. 

Clinicians rely on PTHrP mea-
surement to help establish a diag-
nosis of humoral hypercalcemia of 
malignancy—a rare form of cancer 
that causes, among other things, high 
levels of calcium in the blood. The 
problem: Clinicians often order it for 
patients with low pretest probability. 
Excessive PTHrP testing can lead to 
expensive, unnecessary, and poten-
tially harmful procedures, including 

invasive laboratory testing to locate a 
possibly nonexistent cancerous tumor. 
A successful predictive algorithm 
would help laboratorians quickly 
and accurately identify potentially 
inappropriate PTHrP test orders by 
predicting whether laboratory data 
available at the time of order already 
suggest an abnormal PTHrP result.

Competition participants formed 
teams and used securely shared real, 
deidentified clinical data from PTHrP 
orders at WUSM to build their 
predictive algorithms. This is termed 
the “practice dataset”. Using real 
clinical data was a big deal because 

most machine-learning competitions 
use synthesized datasets, Zaydman 
noted. “We wanted the competition 
to be grounded in something that was 
realistic because it’s a better way to 
learn,” he said. “With real patient data, 
the process is going to be more engag-
ing and more interesting.”

Organizers set up the competition 
using Kaggle, a popular online plat-
form for machine-learning modeling 
and contests, and selected F1 score 
(the harmonic mean of sensitivity and 
specificity) as the performance metric 
(Figure 1).

A major challenge for the teams 
was developing a predictive model 
that achieved high accuracy without 
overfitting it to the public dataset 
(the practice dataset). Overfitting 
would mean the algorithm worked 
well on the initial data but failed 
if applied to new data and was not 
generalizable. Organizers used a 
second, private dataset to judge the 
algorithm’s effectiveness. 

From May to June 2022, 24 
teams ran a total of 395 iterations 
of their predictive models through 
the public dataset. Each time a team 
submitted a predictive model for an 
attempt, they used the resulting F1 
score to improve—or “train”—the 
model. For the final attempt, each 
team ran their predictive model 
through the private dataset.

HOW THE “DREAM TEAM” WON
The winning team, Team Kagglist, 
achieved an F1 score of 0.9 with 
their predictive model. For refer-
ence, WUSM’s manual approach for 

F1 The Predicting PTHrP Results Competition Dataset

Patient Data
Location
Context
Age
Sex

Provider Data
ID
Credentials
Department

Laboratory Data
Result Values
Order, Drawn, Verified Times
Reference Range
Order Comments

Patient Data
Provider Data
Labratory Data

1399 Patients >40,000 results

LIS

"The future of medicine is going to be an 
integration of human intelligence and 

computer intelligence.” 
- Mark Zaydman
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identifying patients at risk for PTHrP 
had an F1 score of 0.6, making the 
algorithm a significant improvement 
over standard practice. 

Team Kagglist was an interdisci-
plinary group of experts in computer 
science, laboratory medicine, and 
healthcare epidemiology, earning 
them the moniker “dream team” 
from Zaydman. 

One of the team’s strong points 
was its strategy for preventing overfit-
ting their model while maximizing 
predictive performance. According 
to team lead Fei Wang, PhD, they 
approached the competition as a 
classification problem and then tested 
different kinds of models. “There 
was no magic involved in preventing 
overfitting,” said Wang. “We avoided 
overcomplicated models, like deep 
learning, which would be overparam-
eterized for this problem, and used 
standard machine-learning practice 
with an emphasis on adaptation to 
refine our algorithm.” 

In his work as associate professor 
of health informatics at Weill Cornell 
Medicine, New York, Wang said he 
often emphasizes adaptation with 
predictive models like the one he 
and his teammates created for this 
competition. “We shouldn’t expect 
a predictive model trained on data 
from one hospital to automatically 
work at other hospitals,” he said. 
“Ultimately, we should aim to create 
adaptive models that can be fine-
tuned by other institutions for their 
specific populations.” 

Wang said Kaggle competitions 
are a great way for clinical labora-
torians to learn more about data 
analytics. “The whole deep-learning 
phenomenon came from a compe-
tition organized by the computer 
vision community,” he noted. “The 
competition format is a very good 
way to get engagement from people 
from different places and to initiate 
new collaborations.”

The competition concluded with 
a presentation and discussion led by 
Team Kaggle’s Yingheng Wang at the 
AACC Informatics Division Annual 
Meeting during the AACC Annual 
Scientific Meeting & Clinical Lab 
Expo on July 25, 2022. 

The Data Analytics Steering 
Committee is looking forward to 
more such competitions at future 

AACC Annual Scientific Meetings. 
“The quality of all 24 models was 
excellent and showed a high  
degree of accuracy for the very  
difficult task we challenged partici-
pants with,” Zaydman said. “This 
competition really showed our 
community is ready to engage with 
sophisticated machine learning and 
data analytics tools.”

A WINDOW ON THE FUTURE  
OF LABORATORY MEDICINE
Data analytics skills allow labora-
torians to speak the same language 
as their informatics and computer 
science colleagues. Moreover, exist-
ing tools and software already are 
demonstrating that they’re power-
ful enough to make a difference in 
improving patient care.

Computer modeling requires  
collaboration between domain 
experts. Teams need people who  
can not only explain the assays  
and clinical problem but also under-
stand data structure and identify 
potential pitfalls when working with 
clinical data. 

To help members develop exper-
tise in data analytics, AACC and the 
Data Analytics Steering Committee 
plan to expand training resources 
and are compiling educational 
resources on opportunities in data 
analytics in laboratory medicine. 

“AACC has put forward that data 
analytics is a key area for growth 
and development within the labora-
tory medicine profession,” said 
chair of the AACC Data Analytics 
Steering Committee Patrick 
Mathias, MD, PhD. “Laboratories 
generate large amounts of data; with 
advances in machine learning, we 
have the opportunity to learn from 
that data and improve 
patient outcomes.” 

Zaydman sees current advances 
in data analytics as just the begin-
ning. “The future of medicine is 
going to be an integration of human 
intelligence and computer intelli-
gence,” Zaydman predicted. “We’re 
at the very outset of this evolution.
It’s an exciting time to be in labora-
tory medicine!” 

Sarah Michaud is a freelance writer who 
lives in London. 
+ EMAIL: michaudedits@gmail.com

The Champions:  
Team Kagglist
Team Kagglist’s machine learning model 
worked best to predict whether existing 
laboratory data could help improve utilization 
of parathyroid hormone-related peptide 
testing. Team member Yingheng Wang 
presented the team’s solution at the AACC 
Informatics Division Annual Meeting during 
the AACC Annual Scientific Meeting in July. 

Fei Wang, PhD, team supervisor and 
principal investigator. Wang is an associate 
professor of health informatics in the depart-
ment of population health sciences at Weill 
Cornell Medicine, New York City.

Sarina Yang, PhD, team co-supervisor and 
domain expert. Yang is an assistant professor 
in the department of pathology and labora-
tory medicine at Weill Cornell Medicine. She 
is also the director of Weill’s clinical chemistry 
laboratory.

Yingheng Wang, core team member and 
presenter. Wang is an incoming PhD student 
of computer science at Cornell University and 
is doing research in Fei Wang’s lab.

Weishen Pan, PhD, core team member. Pan 
is an incoming postdoctoral associate in Fei 
Wang’s lab. 



AMP UP THE SIGNAL.
DIAL DOWN THE NOISE.

ELISA Stabilizers, 
Diluents & Blockers

  

Surmodics™ IVD provides the Gold Standard in Immunoassay Components and Service 

For 40 years, Surmodics™ has provided leading in vitro diagnostic companies critical components for 
developing sensitive, reproducible immunoassays. Whether you are developing an ELISA/EIA, 
point-of-care device, western blot or microarray, Surmodics products provide the gold standard for 
increased sensitivity, stability and accuracy. Our high performance, ready to use formulations ensure 
quality and a quicker path to commercialization.

Our goal is your goal: ensuring accurate and reliable results every time, for every patient.

TRIDIA™ Microarrary 
Slides/Surfaces 

DIARECT™ Antigens 
& Antibodies 

ELISA Stop Solutions & 
Support Reagents 

ELISA Substrates

Your partner in qualit y 
ISO 13485:2016 & 9001:2015

 

 

Surmodics IVD, Inc.
9924 West 74th Street
Eden Prairie, MN 55344  USA
Toll Free 1-800-755-7793
Phone 952-500-7200
Fax  952-500-7201
www.surmodics.com/ivd 
shop.surmodics.com

© 2022  Surmodics, Inc.
All rights reserved. SRDX-IVD-241-D

FOR ADDITIONAL INFORMATION, PLEASE CONTACT US AT
ORDERS@SURMODICS.COM OR IVDTECHSUPPORT@SURMODICS.COM
OR VISIT OUR WEBSITE TODAY AT SHOP .SURMODICS.COM



18 OCTOBER 2022

Unlocking the  
Brain’s Secrets
BY STEPHEN ROPER, PHD

You may have seen videos of stem 
cell-derived cardiomyocytes beat-

ing in a dish, but did you know that 
a variety of human organs, like the 
liver, kidney, and brain, can be par-
tially recreated in vitro? Advances in 
human pluripotent stem cell (PSC) 
technology have led to the develop-
ment of several tissue model systems.

Human organoids are PSC-derived 
3D cell cultures that self-organize 
into semifunctional surrogates of 
organs. These systems are more rep-
resentative of in vivo human biology 
than other cell-based models because 
they are composed of heterogeneous 
cell types and mimic the spatial  

organization patterns of authentic 
tissue. Importantly, organoids offer 
insights into the physiology of organs 
that are not safe or ethical to study  
by other means.

In his plenary session, Dr. Alysson 
Muotri explained how researchers 
are using brain organoids to model 
neurological conditions, including 
autism spectrum disorder and some 
infectious diseases.

For example, brain organoids were 
used to screen novel antiviral medi-
cations during the 2015 Zika virus 
outbreak and to model the neuro-
tropic effects of SARS-CoV-2 more 
recently. Importantly, these systems 
also provide insight into organogen-
esis, neurotoxicology, and are even 
helping assess the effects of space 
travel on brain physiology.

T
he 2022 AACC Annual Scientific Meeting & Clinical Lab Expo 
attracted nearly 17,000 professionals from around the globe July 24−28 
in Chicago. The program featured groundbreaking advances in diagnos-
tics and laboratory medicine that covered everything from the future of 

machine learning to revolutionary molecular methods that promise to trans-
form patient care.

The AACC Clinical Lab Expo featured 781 exhibitors and covered 246,700 
square feet in Chicago’s McCormick Place Convention Center. This dynamic 
exhibit featured new product launches and tests from all laboratory medicine 
disciplines, including SARS-CoV-2 testing, artificial intelligence, mobile health, 
molecular diagnostics, mass spectrometry, point-of-care, and advanced laboratory 
automation.

In Chicago, an editorial board of eight AACC members followed the science 
at the meeting for CLN Daily, the official publication of the AACC Annual 
Scientific Meeting & Clinical Lab Expo, which was produced and distributed 
onsite. Read the full stories these summaries are based on at www.aacc.org/
publications/cln/cln-daily.

AACC Showcases 
Transformative  
Tech in Chicago
From data analytics to population health, laboratorians' 
leadership in translating cutting-edge science into better 
and more equitable patient care emerged a theme.
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New Developments in  
Pediatric Drug Testing 
BY VAN LEUNG-PINEDA, PHD 

Intoxication cases are often urgent, 
confounding, and depend heavily on 

laboratory results. In pediatric cases, 
the added complexity often involves a 
multidisciplinary team of clinical pro-
viders, social workers, and laboratori-
ans. The decisions from these cases are 
carefully considered, as they may have 
long-term repercussions to the welfare 
and social outcome of the patients, 
their families, and those providing the 
medical care.

In the session “Testing Strategies for 
Detecting Pediatric Drug Exposure: 
A Case Based Discussion Children 
Toxicology Cases,” the presenters used 
cases to explore the application of 
technologies and workflows directed 
at improving the weaknesses of the 
traditional screening and confirmation 
approach for drug exposure.

One of these cases highlighted the 
importance of updating urine drug 
screens—for example, including fen-
tanyl because of the opioid epidemic. 
Moreover, high-resolution mass spec-
trometry (HRMS) can identify drugs, 
such as prescription medication, that 
many times are not part of an immu-
noassay screen.

Another leap forward: direct test-
ing with mass spectrometry. Novel 
approaches use a definitive, qualita-
tive mass spectrometry method and 
only require a small quantity of 
sample. Laboratories can overcome 
concerns about turnaround time by 
showing the benefits of definitive 
results for patient care, including 
fewer false positives.

How Can the Laboratory  
Ensure Equity in Healthcare?
BY ANGELA FERGUSON, PHD

Recently, the medical commu-
nity is taking a closer look at 

examples of algorithms and equa-
tions that have a racial component 
to see if they are scientifically valid. 
The session, “Laboratory Medicine’s 
Role in Creating Equitable Clinical 
Laboratories: A Global Call to 
Action,” explored examples of race-
based calculations and set out a road-
map for laboratorians to determine 
if these equations or algorithms are 
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See You in Anaheim
The 2023 AACC Annual Scientific Meeting  
& Clinical Lab Expo will be held in  
Anaheim, California from July 23–27, 2023.  
Sign up to receive updates at  
meeting.aacc.org/about/ 
get-meeting-updates.

used in their institutions, and how to 
discuss their utility with clinicians.

Estimated glomerular filtration rate 
(eGFR) is the most well-known equa-
tion that incorporates a race-based fac-
tor. Other algorithms that incorporate 
a racial component include alpha-fetal 
protein (AFP) in maternal-fetal screen-
ing tests, a calculator to determine 
the risk of undergoing a vaginal birth 
after caesarean section (VBAC), and a 
calculated surgical risk score including 
age, sex, BMI, and race.

The data that laboratorians have 
access to is vital, noted speaker Dr. 
Octavia Peck-Palmer. “The fact that 
the laboratory generates such large 
databases of values means we can pro-
vide clinicians retrospective data dem-
onstrating how biased an algorithm is,” 
she said. “Laboratorians are really at 
the intersection of health, between the 
lab values and the clinicians.”

Trust But Verify:  
AI in Precision Medicine
BY ZHEN ZHAO, PHD

Laboratory medicine is one of the 
areas in which artificial intelligence 

(AI) can have the greatest impact. 
In the plenary session, “Biomedical 
Informatics Strategies to Enhance 
Individualized Predictive Models,” Dr. 
Lucila Ohno-Machado introduced 
how AI models are developed, tested, 
and validated for precision medicine 
and examined performance measures 
that may help clinicians select these 
models for routine use.

“Directly or indirectly, laboratory 
medicine gets involved in predictive 
models,” explained Ohno-Machado. 
“As genome data gets included in 
electronic health records as laboratory 
results, polygenic risk scores (PRS) will 
be produced for individual patients. 
Understanding the limitations of cur-
rent PRS is especially important.”

Ohno-Machado’s research focuses 
on developing pattern recognition 
methods that can combine data from 
different biological levels to serve 
as bases for individualized predic-
tive models in diagnosis and therapy 
response. One area of current investi-
gation is the calibration and discrimi-
nation of risk adjustment models in 
different populations, and her labora-
tory has proposed new methods for 
their assessment.

Although adoption of predictive 
models by clinicians is currently 
uncommon, that could be chang-
ing soon with the laboratory’s help. 
“In my opinion, laboratory medicine 
experts must be leading medical AI 
efforts, together with radiologists, 
anatomic pathologists, clinical geneti-
cists, intensivists, and, of course, 
biomedical informaticians,” Ohno-
Machado said.

The Business of Tripping
CHRISTINE SNOZEK, PHD

No longer only known as drugs of 
abuse, psychedelic drugs increas-

ingly are the subject of serious 
research as potential therapeutic 
agents. The symposium “Psychedelics 
in Medicine: Macroeconomics, 
Microdoses, and the Laboratory 
Perception” highlighted clinical, busi-
ness, and laboratory implications of 
this emerging trend.

In addition to hallucinogens and 
dissociatives, current psychedelics 
researchers are studying compounds 
that produce specific emotional reac-
tions. These are called entactogens or 
empathogens and include drugs such 
as methylenedioxymethamphetamine. 
Clinical trials focus particularly on 
patients with psychiatric disorders, and 
studies of psychedelics have shown 
evidence of both rapid and persistent 
responses after only 1−2 doses.

Speakers emphasized that drug 
patents should be of particular interest 
to laboratorians: As with the explosion 
of synthetic cannabinoids a decade ago, 
patented psychedelic derivatives could 
translate into novel sources of illicit 
drugs in the underground economy.

These drugs could introduce 
a novel complication for clinical 
laboratories when used therapeuti-
cally. Heavy-isotope pharmaceuticals 
are intended in part to ensure labs 
can differentiate between prescribed 
and illicit sources of controlled sub-
stances. Since most clinical assays only 
target labeled compounds as internal 
standards, approval of these drugs 
could require extensive validation and 
expansion of current testing.

Laboratorians will need to shift 
their mindset to meet the need for 
assays, test names, and interpretive 
reports geared for therapeutic applica-
tions of these drugs.

The Giants on Whose  
Shoulders We Stand
VERA A. PAULSON, MD, PHD

Chances are if you’ve ever used a 
RapidCycler or dabbled in cell-free 

DNA, you recognized the internation-
ally renowned speakers featured during 
the scientific session “Clinical Chemistry 
Journal: Hot Topics in Molecular 
Diagnostics.” Moderator Dr. Nader Rifai, 
editor-in-chief of Clinical Chemistry, was 
joined by Dr. Carl Wittwer and Dr. Yuk-
Ming (Dennis) Lo.

Wittwer’s story is the stuff of lore. 
Armed with hair dryers and vacuum 
cleaners, he revolutionized DNA 
amplification, reducing turnaround 
time from hours to minutes. Who bet-
ter to describe the state of nucleic acid 
amplification technologies? Wittwer 
covered not only amplification tech-
niques but probe design, monitoring 
methods, and digitalization—both 
their limitations and their myriad of 
clinical benefits in a variety of diseases. 
“The limitation on turnaround time for 
things like PCR is not in the science: 
it’s in our ability to develop conve-
nient instrumentation,” he said.

Equally enlightening were Lo’s 
predictions about advancements 
in circulating nucleic acids. Lo sees 
laboratories expanding the evaluation 
of cell-free DNA to longer nucleic 
acid fragments (up to 24kb), fragmen-
tomics (tissue dependent fragment 
variability secondary to nuclease activ-
ity), and epigenetic modifications. 

Over the past 15 years, the field of 
molecular diagnostics has witnessed 
unprecedented growth. And the next 
10−15 years? “If you can see a con-
nection which other people cannot 
perceive, this is where the break-
through usually lies,” Lo said. 
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Many institutions have 
laboratory stewardship 
programs that aim to 
improve ordering, retrieval, 

and interpretation of laboratory tests, 
while also developing and maintain-
ing systems to provide appropriate 
financial coverage (1). However, the 
complexities of our current health-
care system can make this vision feel 
overwhelming or unattainable, even 
for the most advanced laboratory 
stewardship programs. 

Institutions can use benchmarking 
to determine the best opportunities 
for improving stewardship. Using this 
technique, an institution compares 
its performance against peers or a 
recognized best practice. The literature 
is relatively sparse, with only a few 
examples demonstrating this approach 
for laboratory stewardship.

In one example, Signorelli, et al., 
examined vitamin D ordering across 
30 institutions to demonstrate prac-
tice variation and found that the mean 
ratio of 1,25 dihydroxyvitamin D to 25 
hydroxyvitamin D was 1:18 (2). Another 
study established benchmarks based 
on Choosing Wisely recommendations 
using common lab tests (e.g., sodium) to 
normalize for comparison (3).

When evaluating a practice 
against a benchmark based on peer 
data, as opposed to an evidence-
based practice standard, there are 
two important considerations. First, 
the laboratory will need to account 
for differences in patient population 
(e.g., pediatrics, inpatient, com-
munity practice). Second, gather-
ing, collating, and sharing data with 
participants is resource intensive.

PLUGS (Patient-Centered 
Laboratory Utilization Guidance 
Services) has created an Informatics 
Tools Working Group to address 
this gap.

Creating Benchmark Metrics
The first task for the PLUGS infor-
matics subcommittee was to identify 
a set of metrics to develop. The 
ideal metric needed to meet three 
basic criteria. First, it needed to be 
a common opportunity for utiliza-
tion efforts. Common opportunities 
were based on the subcommittee’s 

expertise and experience, as well 
as review of published literature or 
other clinical evidence-based guide-
lines. Second, the subcommittee 
wanted metrics defined by discreet 
data that could be extracted from 
a laboratory-based data warehouse, 
such as a laboratory’s local labora-
tory information system (LIS). 

BY ALEC SAITMAN, PHD, AND JANE DICKERSON, PHD

Strength in Numbers: Multisite Assessment of 
Benchmark Metrics for Stewardship Programs
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Third, the metric needed to enable a 
laboratory to create a single calcu-
lated value from the collected data 
that was simple enough to be man-
aged in readily available software 
such as Microsoft Excel. 

Using these criteria as a guide, the 
PLUGS informatics subcommittee 
identified more than 20 potential 
metric targets. For a pilot study, the 
subcommittee developed three of 
these metrics so that laboratories 
could quickly assess their own data 
to determine if an intervention was 
warranted. The subcommittee also 
wrote specific instructions on how to 
retrieve the data and how to calculate 
the actual metric itself. The three 
benchmarks focused on vitamin D, 
hemoglobin A1c (HbA1c), and the 
ratio of free thyroxine (FT4) to thy-
roid stimulating hormone (TSH).

For 25-hydroxyvitamin D/1,25 
dihydroxyvitamin D the benchmark 
was set at 50:1, meaning if there are 
less than 50 25-hydroxyvitamin D 
orders for every 1,25 dihydroxyvi-
tamin D order, then 1,25 dihy-
droxyvitamin D may be ordered too 
frequently (and possibly incorrectly), 
requiring the institution to further 
evaluate. For the frequency of repeat 
HbA1c within 90 days, the bench-
mark was set at <2%, meaning if there 
are more than 2% of HbA1c orders 
being repeated within 90 days on the 
same patient, then that institution 
may be ordering HbA1c testing too 
frequently, requiring further scrutiny 

and potential intervention. For the 
ratio of FT4 to TSH, the benchmark 
was set at <10%, meaning if more 
than 10% of the total orders are FT4, 
then that institution may be ordering 
FT4 testing too frequently or incor-
rectly, requiring further scrutiny and 
potential intervention.

Pilot Study Results
With the three metrics identified 
and specific instructions in hand, 
the PLUGS informatics subcommit-
tee members reviewed their own 
institution’s data to compare with 
the metrics. For the first metric, the 
resulting ratios of 25-hydroxyvitamin 
D to 1,25-dihydroxyvitamin D ranged 
from 0.7:1 to 45:1 across the partici-
pating institutions (Figure 1). For the 
second benchmark, the frequency of 
HbA1c repeat testing order within 90 
days ranged from 4.33% to 68.43%. 
For the third benchmark, the ratio 
of FT4 order sum to TSH order sum 
ranged from 1% to 59.53%.

In looking at the results of the 
pilot study, it’s important to note 
that some of these institutions 
had well established interventions 
to control the utilization of one 
or more of these testing metrics, 
whereas others had none. Whether 
institutions had these preexisting 
interventions appears to correlate 
with the data obtained, with those 
institutions that had stronger inter-
ventions showing better outcomes 
against the relevant metric.

Adding and Refining 
Benchmarks
This pilot program is an early attempt 
at creating benchmarks for specific 
laboratory stewardship opportunities. 
There are inherent limitations with 
benchmarks designed from examin-
ing practice variation, and more work 
is needed in this field to develop and 
validate evidence-based benchmarks.

In the meantime, this committee 
plans to identify more targeted met-
rics to define additional benchmarks 
and continue to build out the existing 
three protocols by gathering data 
from more laboratories.

Further work will focus on assist-
ing laboratories that aren’t meeting 
the benchmarks in deploying targeted 
interventions that can help them 
improve. Because these metrics can 
be reanalyzed before and after an 
intervention is developed, laboratories 
can rapidly assess improvement in a 
systematic and efficient manner. 

Alec Saitman, PhD, DABCC, is the 
technical director of the core laboratory 
at Providence Regional Laboratories in 
Portland, Oregon. 
+EMAIL: Alec.Saitman@providence.org

Jane Dickerson, PhD, DABCC, is clinical 
associate professor at the University of 
Washington. She is division head of 
laboratory medicine, and medical 
director of chemistry and reference lab 
services at Seattle Children’s Hospital. 
+EMAIL: jane.dickerson@seattlechildrens.org .
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MONKEYPOX TESTS APPROVED  
IN THE EUROPEAN UNION

All three monkeypox  
diagnostic tests produced by 

San Diego-based CorDx now have 
the CE mark. The Monkeypox 
Virus IgM/IgG Ab test, a lateral 
flow chromatographic immunoas-
say, qualitatively detects monkey-
pox virus IgM and IgG antibodies  
in blood, serum, and plasma. The 
Monkeypox Virus Ag test, another 
lateral flow chromatographic 
immunoassay, qualitatively detects 
antigen in human rash exudates  
and blood samples. Lastly, the 
Monkeypox Virus Fluorescence 
PCR kit qualitatively detects 
nucleic acid in human rash  
exudates, whole blood, and whole 
plasma, and is approved for clinical 
auxiliary diagnosis and treatment.

n 
FDA OKS GUARDANT360 
CDX AS COMPANION 
DIAGNOSTIC FOR CERTAIN 
LUNG CANCERS

Guardant Health’s 
Guardant360 CDx liquid 

biopsy test has received Food  
and Drug Administration approval 
as a companion diagnostic (CDx). 
Guardant360 CDx detects genomic 
alterations using circulating tumor 
DNA from blood. It has been 
validated to identify non-small  
cell lung cancer patients who  
have an activating HER2 mutation 
and who may benefit from  
treatment with Enhertu (fam-
trastuzumab deruxtecan-nxki),  
an HER2-directed antibody drug 
conjugate jointly developed and 
commercialized by Daiichi Sankyo 
and AstraZeneca. 

n 
HOME SARS-COV-2 TEST 
AUTHORIZED IN CANADA 

Health Canada has granted 
authorization under interim 

order for the emergency use and 
commercialization of the Lucira 
COVID-19 & Flu test. Lucira Health 
says this is the first and only at-home 
test both for COVID-19 and 
influenza in Canada, adding that the 
molecular test is 99% accurate and 
delivers results from a single nasal 
swab in 30 minutes or less. With this 
authorization, the test is now 
available to both healthcare institu-
tions and consumers. Lucira officials 
hope that the new home test will 
keep more people out of emergency 
departments and provide a rapid 
treatment pathway.

Health Canada based its autho-
rization of the test on clinical data 

New T Cell Test Gets CE Mark
A new T cell test that enables mapping of cellular immunity to SARS-
CoV-2 has received the CE mark. Developed by London-based Hyris, the 
new test could change how laboratories and clinicians track and monitor 
immunity to SARS-CoV-2. It leverages unique characteristics of the Hyris 
system, an integrated platform for decentralized nucleic acid testing. 

Research shows that T cell response is a potentially disruptive approach 
to fighting SARS-CoV-2 because individuals with negative antibody tests 
might still have some protection against the virus. The new test is designed 
to simplify T cell testing. Historically, quantitative PCR (qPCR)-based 

diagnostic approaches to T cell testing have 
been laborious, error-prone, and expensive. 
Meanwhile, antigen-specific T cell detection 
usually involves quantification via flow 
cytometry, enzyme-linked immunospot, or 
ELISA, which are all relatively costly and 
time-consuming methods. 

Hyris’s new test involves stimulating T 
cells within a whole blood sample and 
analyzing it via qPCR in direct amplification 
to detect potential activation of the T cells. 
According to the company, this method is 
more efficient, rapid, and scalable than other 
assays, and is more energy efficient than 
comparable marketed devices.
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and is also used by the company’s 
COVID-19 Direct RT-PCR test. 

The BioGX pixl16 is a small, 
portable, 4-channel, 16-well real-time 
PCR platform that supports turn-
around times of less than an hour for 
up to 16 samples. Results interpre-
tation and reporting are integrated 
within the touchpad-based instru-
ment. According to BioGX officials, 
pixl combined with Xfree chemistry 
offers the ease-of-use and afford-
ability of antigen-based testing along 
with the sensitivity and specificity of 
real-time PCR testing.

Xfree COVID-19 3-gene Direct 
Sample RT-PCR kits ship globally at 
ambient temperature.

n 
SARS COV-2 FLU A/B COMBO TEST 
GETS EUROPEAN APPROVAL

DiaCarta recently received the 
CE mark for its new 

QuantiVirus SARS-CoV-2 & Flu A/B 
test, a real-time PCR test intended 
for the qualitative detection of 
nucleic acid from the SARS-CoV-2 
and influenza viruses. The test’s 
clinical positive predictive agreement 
is 99.7% and its negative predictive 
agreement is 99.9% for SARS-CoV-2, 
and 100% and 100%, respectively, for 
influenza A and B. It involves a single 
reaction tube, enabling laboratories to 
detect and differentiate diseases with 
similar clinical symptoms. It can also 
be used with either nasopharyngeal 
swabs or saliva.

gathered from studies involving 
retrospective remnant samples and 
prospective comparison of Lucira 
COVID-19 & Flu test performance 
against that of recognized PCR lab-
based tests. The studies included a 
total of 677 samples. 

n 
PREDICINE SARS-COV-2 TEST 
EARNS FDA EUA

The Food and Drug 
Administration has granted 

emergency use authorization to 
Predicine for its SARS-CoV-2 RT-PCR 
test and self-collection kit. This test 
qualitatively detects nucleic acid from 
SARS-CoV-2 in anterior nasal 
specimens collected from individuals 
with or without symptoms. It uses a 
DNA extraction-free method with 
matrix sample collection tubes and 
delivers a result in less than 6 hours 
following the receipt of a sample. 

The kit is designed so that users 
ages 18 years and older can self-
collect their specimens, those ages 
14−18 can self-collect under adult 
supervision, and children ages 2−13 
can self-collect with adult assistance, 
as deemed appropriate by a health-
care provider.

Predicine expects that sample 
self-collection will enable the 
company to expand its mass SARS-
CoV-2 testing. The company has 
five CLIA-certified laboratories in 
its nationwide network and works 
with a network of public health and 
private entities to provide increased 
access to testing for the virus. 

n 
CE MARK GRANTED TO  
MULTI-GENE SARS-COV-2  
POINT-OF-CARE TEST 

BioGX has received the CE 
mark for a point-of-care, 

three-gene multiplex SARS-CoV-2 
test on the company’s pixl platform. 
This test targets the N1, RdRp, and 
M gene regions of the virus for 
greater redundancy in detecting 
emerging SARS-CoV-2 variants. It 
utilizes BioGX’s Xfree direct 
sample testing chemistry, which 
requires only one drop of sample 

As a next step, DiaCarta is cur-
rently preparing to submit the test to 
the Food and Drug Administration 
for emergency use authorization and 
510(k) clearance.

ARQ™

Process, review, and release 
qPCR & rtPCR results

Amplify your impact 
in the lab.
Accelerate the release of high 
confidence results, and gain additional 
insight, with ARQ.

See how powerful tools can take you 
beyond the batch.

See the benefi ts for yourself:

indigobio.com/arq
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PARTNERSHIP TO ACCELERATE 
PRECISION DIAGNOSTICS FOR 
PATIENTS

A partnership between Paige, an 
artificial intelligence (AI) 

company, and Sonora Quest 
Laboratories in Arizona will imple-
ment a digital pathology workflow 
in Paige laboratories. The partner-
ship aims to improve existing 
diagnostic workflows and speed 
precision diagnoses for patients 
across Arizona.

Under the partnership, Paige will 
provide Sonora Quest with the com-
plete suite of its AI-enabled digital 
pathology solutions. These include 
the FullFocus viewer, Paige Prostate 
Detect, and Paige Breast. Paige 
Prostate Detect is the first AI-based 
pathology product to receive de 
novo marketing authorization from 
the Food and Drug Administration 
(FDA), allowing in vitro diagnostic 
(IVD) use via Paige’s FDA-cleared 
FullFocus digital pathology viewer. 
Paige officials likened its AI software 

to a built-in second opinion. The 
software will promote diagnostic 
confidence, reduce diagnostic errors, 
and streamline patient care, they 
added.

Through virtualization and 
better care orchestration, cases 
can be routed anywhere within 
the network to be read, scaling 
access to specialists, optimizing 
workloads, and decreasing the rate 
of interpretation errors, Sonora 
Quest officials said. Their goal is to 
accelerate workflows for the lab and 
help clinicians confirm diagnoses 
to get patients the right course of 
treatment as quickly as possible. By 
better integrating data from imaging 
to pathology to genomics data to 
patient-reported outcomes, Sonora 
Quest hopes to help clinicians gain 
a more holistic understanding of a 
patient’s health. 

The collaboration with Pathology 
Specialists of Arizona enables health 
care professionals to share patient 
data across enterprises and between 
sites, Sonora Quest officials added. 

 n
VOLITION ANNOUNCES CLINICAL 
STUDY OF NEUTROPHIL 
EXTRACELLULAR TRAPS

The epigenetics company Volition 
recently announced an agree-

ment with The University of Texas 
MD Anderson Cancer Center to 
evaluate the role of neutrophil 
extracellular traps (NETs) in cancer 
patients with sepsis.

The study will use Volition’s 
Nu.Q NETs test. Earlier this year, 
the test received the CE mark for 
detection and evaluation of NETosis, 
an excessive production of NETs. 
NETs consist of decondensed chro-
matin that traps and kills bacteria 
and viral particles. Although NETs 
are important for the immune sys-
tem, excessive concentrations lead 
to tissue damage, sepsis, shock, and 
even death in severe cases.

Officials from Volition noted 
a dearth of research on sepsis in 
cancer patients, who are at more 
risk than other patients of develop-
ing and dying from it. The study will 

Metabolon and Mayo Clinic to Create 
New Diagnostic Tests
Metabolon and Mayo Clinic have announced an agreement to develop 
metabolomic tests with an initial focus on biomarkers for 
inflammatory bowel disease and nonalcoholic fatty liver disease 
(NAFLD), according to Mayo Clinic.

Under the agreement, Metabolon and 
Mayo Clinic will jointly research disease 
biomarkers and develop novel diagnostic 
tests for use in Mayo Clinic’s nationwide 
laboratories. Metabolon will analyze 
Mayo Clinic patient samples across 
multiple cohorts to look for disease 
biomarkers. 

The announcement by Metabolon 
notes that additional potential 
collaboration areas include research into 
biomarkers revealing the presence of 
Alzheimer’s disease, pancreatic cancer, 
breast cancer, inflammatory arthritis, 
and others.
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examine the potential utility of NETs measurement in 
cancer patients at risk of sepsis. 

BD AND LABCORP TO DEVELOP FLOW CYTOMETRY-
BASED COMPANION DIAGNOSTICS 

BD recently announced a new agreement with Labcorp 
to collaborate on flow cytometry-based companion 

diagnostics with pharmaceutical partners. The agreement 
brings together capabilities that comprise an end-to-end 
solution for companion diagnostics development for the 
pharmaceutical industry. The companies’ joint offerings 
range from exploratory panel development to Food and 
Drug Administration approval of diagnostic and IVD kit 
manufacturing and distribution.

Flow cytometry has tremendous untapped poten-
tial as a companion diagnostic in oncology and other 
therapeutic areas, Labcorp officials said. The collabora-
tion with BD is a step toward increasing its adoption and 
developing new companion diagnostics. 

Officials from BD said that flow cytometry can 
help the companion diagnostics field achieve an urgent 
need for tests with high sensitivity and multiplexing 
capabilities. 

TARGETED THERAPY SOONER
Targeted therapy was initiated 
42 hours faster and empiric therapy 
was de-escalated 7 hours faster1

FASTER TIME TO DETECTION
Time to detection was 81 hours 
shorter and time to species 
identification was 77 hours shorter1 

REDUCED LENGTH OF STAY

LEARN MORE

ICU stays were 120 hours 
shorter and hospital stays 
were 115.2 hours shorter1

1. Giannella, Maddalena, et al. Expert Review of Medical Devices (2021).

T2 Biosystems®, T2MR®, T2Bacteria®, T2Candida®, T2Dx® and the T2 Biosystems, 
Inc. logo are registered trademarks of T2 Biosystems, Inc. All software and 
documentation is subject to T2 Biosystems, Inc. copyrights. ©2022 T2 Biosystems. 
All rights reserved. All trademarks, logos, and brand names are property of their 
respective owners. T2_2011_R02 09/22
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Is Burkholderia 
pseudomallei a 
Threat to the U.S.?

expert

By Peter H. Gilligan, PhD, D(ABMM), 
F(AAM)

Why did the Centers for Disease 
Control and Prevention recently 
send an alert about Burkholderia 
pseudomallei?

A: The Centers for Disease 
Control and Prevention (CDC) 

found the same strain of Burkholderia 
pseudomallei (B. pseudomallei) infect-
ing two patients and in soil and water 

themselves with the Laboratory 
Response Network (LRN)-sentinel 
laboratory protocol for B. pseudomal-
lei, which describes a simple labora-
tory test algorithm to rule out the 
presence of this organism. 

What steps are laboratorians required 
to take if they detect this organism in 
a clinical specimen?
By statute, the laboratory is required 
to report the potential isolation of B. 
pseudomallei to local or state public 
health authorities because it is a tier 1 
biothreat organism. Laboratorians 
must secure the organism, handle it in 
a biosafety cabinet, and avoid 
processes that might create an aerosol 
of the bacterium. In addition, the lab 
must submit the organism to a LRN 
reference laboratory for confirmatory 
identification. Within 7 days of 
identification, the laboratory must 
then document destruction of the 
organism and specimen from which it 
was isolated either by autoclaving or 
incineration. 

How serious a threat is B. pseudomal-
lei to the U.S. population?
The evidence that two people 
acquired B. pseudomallei from the 
environment in the continental 
United States heralds its endemic-
ity here. Its emergence may reflect 
climactic changes creating tropi-
cal conditions—an ecological niche 
where this organism thrives. As 
mentioned above, person-to-person 
spread of this organism is rare, so 
a COVID-19 or monkeypox type 
event is not in the offing. However, 
this is still an organism of concern, 
particularly given the high mortality 
rate it leads to in diabetic patients, 
coupled with the increasing incidence 
of diabetes in the Gulf Coast region, 
where tropical conditions are present 
and more severe storm events leading 
to flooding are anticipated. 

Peter H. Gilligan, PhD, D(ABMM), 
F(AAM), is the retired director of the 
clinical microbiology and immunology 
laboratories at the University of North 
Carolina Hospitals in Chapel Hill and 
co-author of the LRN sentinel laboratory 
protocol for Burkholderia. 
+EMAIL: gilliganncphd@gmail.com
 

in and around these patients’ homes 
in the coastal regions of Mississippi. 
There was no evidence of a com-
mon exposure for these patients. 
Altogether, this firmly establishes that 
B. pseudomallei is present in soil and 
fresh water along the U.S. Gulf Coast. 
CDC considers this finding an urgent 
public health incident, as sepsis due 
to B. pseudomallei has a mortality 
rate as high as 50%, particularly in 
individuals who have diabetes. 

What is the epidemiology of  
B. pseudomallei infections?
Infections with B. pseudomallei are rare 
in the U.S. When they did occur in the 
past, those infected either obtained the 
infection while traveling in Northern 
Australia or Southeast/South Asia or 
from exposure to contaminated prod-
ucts imported from those regions. 

Most patients are exposed to 
contaminated soil or water, typically 
through mucous membranes, breaks 
in the skin, or occasionally ingestion 
of contaminated food or water. This 
can result in disseminated infection 
leading to sepsis. The patient popula-
tions most likely to be infected are 
diabetics, people who abuse alcohol, 
and immunocompromised individuals. 
Thankfully, person-to-person spread of 
B. pseudomallei is unlikely. However, 
there is no vaccine for this organ-
ism either. Preventing exposure to 
contaminated water or soil by wearing 
gloves when working with soil and 
wearing rainboots in flooded areas is 
essential for at-risk individuals.

How can clinical laboratories diagnose 
infections with this organism?
B. pseudomallei is an environmental 
Gram-negative bacilli that can be 
readily cultured from any number of 
clinical specimens. Properly identify-
ing it may be challenging, however, 
because matrix-assisted laser desorp-
tion/ionization time-of-flight mass 
spectrometry and other widely used 
automated microbial identification 
systems can misidentify B. pseudomal-
lei. Delays in or misidentification of 
this organism may in turn result in 
inappropriate antimicrobial therapy 
contributing to the high mortality 
rate associated with it. Clinical labora-
tories should therefore familiarize 
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The Assay You Can TrustK-ASSAY  ®

Over 40 other chemistry analyzer assays available

Lipid 
Apo AI
Apo AII *
Apo B
Apo CII *
Apo CIII *
Apo E *
Lipoprotein(a)
Remnant Lipoprotein
     Cholesterol*

Immunology
IgA
IgG
IgM
Total IgE

Nutrition/Anemia
Ferritin
Haptoglobin
Prealbumin
Retinol Binding Protein
Transferrin
UIBC

Coagulation
D-Dimer
Factor XIII
Fibrinogen
Plasma FDP *
Serum FDP *
Urine FDP *

Inflammation
a-1 Acid Glycoprotein
Anti-Streptolysin O
b-2 Microglobulin
Complement C3
Complement C4
CRP
hs-CRP
Rheumatoid Factor

Liver
a-1 Anti-Trypsin

Diabetes
Hemoglobin A1c
Insulin
Microalbumin
Microtransferrin*

Immunoassay Reagents for chemistry analyzers

www.k-assay.com/CLN.php
diagnostics@k-assay.com
800-KAMIYA-5   |  800-526-4925

Note:  Assays marked with * are for Research Use Only in the U.S.
           All others are FDA-cleared for IVD use.

Stomach
H. pylori Antibody*

Lung
a-1 Anti-Trypsin
KL-6 *

Cardiovascular  
Cystatin C
Fibrinogen
hs-CRP

Kidney
a-1 Microglobulin
b-2 Microglobulin
Cystatin C
Microalbumin
Microtransferrin*
Urine FDP*

KAMIYA BIOMEDICAL COMPANY
        A              Group Company

Looking for a better Rheumatoid Factor assay?
Now there’s a solution!

Introducing the new K-ASSAY ® RF (Ver.2) reagent
• Measures up to 600 IU/mL without dilution, 4X higher than most other assays
• No prozone/hook effect up to at least 1,700 IU/mL, 2X higher than most other assays
• Super wide measuring range (6.65 - 600 IU/mL)
• Standardized to the latest NIBSC International Reference Material
• Ready to use on most popular chemistry analyzers
• Contact us now and see how we can save your lab money with this assay!
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