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Because every 
laboratory’s 
circumstances are 
slightly different, 
CDC recommends 
that each laboratory 
perform site- and 
activity-specific 
risk assessments to 
develop appropriate 
safety measures 
tailored to that 
laboratory’s unique 
situation.
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■
MEDICARE GRANTS FIRST-EVER 
ADD-ON PAYMENT FOR AI 
SOFTWARE

As data analytics and arti� cial 
intelligence (AI) increasingly 

become part of not only clinical 
laboratory science but medicine in 
general, the Centers for Medicare 
and Medicaid Services (CMS) has 
made a groundbreaking foray into 
paying for AI with a special payment 
up to $1,040 per patient for using 
AI software for stroke care. CMS 
granted what’s known as a Medicare 
New Technology Add-on Payment 
for using software from Viz.ai. These 
add-on payments are part of the 
CMS Inpatient Prospective Payment 
System.

Viz.ai’s business and com-
mercialization model of showing 
improved patient outcomes, 

improved work� ows, and cost savings 
could be a blueprint for other AI 
� rms that have struggled to receive 
reimbursement.

The software, called Viz LVO, 
detects large vessel occlusion strokes 
by analyzing imaging studies from 
across a hospital system. The software 
also speeds work� ow by automati-
cally notifying through a mobile 
app both stroke specialists and the 
patient’s physician when it suspects 
a stroke. 

■
REPORT ON NURSING HOMES AND 
COVID-19 EMPHASIZES FREQUENT 
TESTING

An independent commission’s 
report on safety in nursing 

homes during the COVID-19 
pandemic recommends frequent, 
rapid testing using point-of-care 

methods to detect SARS-CoV-2. 
Speci� c action steps recommended by 
the commission include: Federal 
agencies should coordinate to ensure 
approved rapid tests—such as tests 
supported under the National 
Institutes of Health RADx initiative—
are providing accurate results; provide 
a list of recommended tests for 
nursing home use; provide training for 
all rapid testing instruments; and 
waive CLIA limitations to permit 
on-site testing.

The Centers for Medicare and 
Medicaid Services issued a state-
ment touting ways in which the 
administration’s response so far aligns 
with the recommendations. CMS 
required facilities to report data about 
COVID-19 and to test staff, a rule 
the agency noted was paired with 
the administration’s distribution of 
13,850 point-of-care testing devices.

AACC Urges Congress to Fund Training Programs, Keep CLIA 
Standards Strong
In a new position statement on moderate- and high-complexity testing under 
CLIA, AACC is calling on legislators to help the nation prepare for future 
pandemics and other public health needs by restoring federal funding for medical 
laboratory scientist training programs. The position statement also calls for elected 
leaders to allocate funding to hospitals and reference laboratories that provide 
clinical testing rotations, as the dwindling number of opportunities for supervised 
clinical experience has been a major roadblock for students. AACC also 
recommends a loan forgiveness program for clinical laboratory professionals willing 
to work in underserved areas for a specified period.

As part of an ongoing survey of U.S. labs, AACC has found that a lack of staff is 
one of the major challenges hindering COVID-19 testing efforts, with 58% of labs 
reporting this as a problem. In fact, the nation’s laboratory workforce has been 
shrinking for decades. In 1990 there were 720 U.S. training programs for medical 
laboratory scientists, but that number has now dropped by 15% to only 608. The 
position statement also tackles the educational and professional standards under 
CLIA and urges Congress to keep standards high. AACC recommends that the 
Centers for Medicare and Medicaid Services retain authority for determining what 
is an acceptable doctoral degree for laboratory directors. In addition, a doctoral 
scientist degree under CLIA should not only include coursework but also 
independent original research intended to advance scienti� c knowledge, and a 
completed and approved written dissertation of the original work. The statement 
also underscores the importance of board certi� cation for demonstrating the 
competency of medical laboratory directors in high-complexity laboratories.
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Sean Tucker, 
MLS(ASCP), 
MBA

Clinical laboratories are high-speed, complicated 
systems with diverse branches and resource needs. 

Increasing demand from our patients, clinicians, and 
administrators requires us to adapt to changes while 
maintaining consistent quality. Daily Management System 
(DMS) enables organizations to create common language, 
clear expectations, and systems for reporting, adjusting to, 
and improving work� ow to ensure continual readiness. 
Children’s Mercy Kansas City has honed this lean process 
after 5 years of multidepartment work focusing on incor-
porating multiple laboratories into an overall departmental 
lean initiative.

CONTINUAL READINESS
DMS is an organizational daily structure designed to cre-
ate transparency and standardization across departments, 
escalate problems quickly, review improvement metrics, 
inspire process improvement, and maintain continual readi-
ness (Figure 1). This begins with all employees having a 
true north mindset: patient centered in every action, every 
day. From there, an organization can build standardized 
work, visual cues, and common language that work toward 
becoming a highly reliable organization.

The daily cadence encompasses a tiered huddle system 
that starts at the department level and progresses to a 
tier 3 daily safety update with hospital leaders (Figure 2, 
online at www.aacc.org/publications/cln).  In these short 
5-to 15-minute huddles, a department uses visual boards 

to quickly review daily volumes, 
situation awareness, department 
safety, equipment, staf� ng, and supply 
challenges. The huddle also includes 
reviewing improvement metrics, iden-
tifying and resolving problems that 
arise by escalating if necessary to the 
next tier huddle. Lastly, the huddle 
includes daily announcements and 
recognition.  

Staf� ng challenges and equipment 
failures are common topics during 
huddles. Whenever we have staff-
ing that cannot maintain customer 
needs or equipment failures that 
delay expected testing turnaround, 
we escalate issues up through hospital 
leadership so they’ll be aware, and 
when warranted, take actions to 
improve our situation. Examples of 
the latter would include approving 
open position requisitions or speeding 
up service contracts.  

STANDARDIZING WORK; CREATING 
CADENCE 
From the huddle, leaders go to their 
departments to visit staff, discuss 
issues, coach for improvement, review 
department metrics, and document 
any abnormalities from procedural 
standards. We recommend document-
ing step-by-step the standard work 
for a process and using this to educate 
team members, especially when pro-
cesses and procedures differ. We use 
quick reference guides called Job Aids 
to support standard work in real time. 
We encourage leaders to audit staff, 
documenting their observations via 
an abnormality tracker, which ensures 
that standard work continues over 
time. In the language of lean practices, 
this time with front-line staff is called 
Gemba.  

 Understanding abnormalities in 
standard work allows teams to look 
quickly for systemic improvements 
and ensure a higher reliability of 
cadence in the service being provided. 
We calculate cadence based on the 

Daily Management System and 
Continual Readiness for Clinical 
Laboratories
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MESS: Methods, equipment, supplies, staff; 5S: sort, set in order, shine, standardize, sustain; Takt: the rate of customer 
demand; LSW: Leader standard work

Courtesy of Sean Tucker, MLS(ASCP), MBA
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available work hours, the lead time 
of the process under consideration, 
and the demand from customers. 
This guides expectations for service 
throughput and productivity metrics 
for staf� ng needs. We focus on � ow 
(of patients or work), what inhibits 
that � ow and our response, and con-
tinuous improvement of that � ow.

An example of how cadence 
plays out would be in our outpatient 
laboratory. If this lab expects to col-
lect samples from 60 patients per 
day, it takes 30 minutes per patient, 
and the hours of operation are from 
8 a.m.–6 p.m, then the cadence to 
maintain work� ow would be (600 
min/day)/(60 patients/day) = 10 min/
patient. When it takes 30 minutes 
of cycle time per patient, then our 
cadence � ow would be (30 min 
lead time)/(10 min takt* time) = 
3 patients at any given time. With the 
need to draw three patients at any 
given time, we would need at least 
three staff members and three rooms 
for this operation. 

To stay organized, employees use 
a document called leader standard 
work, which displays the tasks an 
employee needs to complete daily, 
weekly, and monthly and includes not 
only tasks but also goals and coach-
ing records that help leaders improve 
transparency. Employees check off 
tasks in real time and leaders docu-
ment conversations and progress. 
Managers and employees view this 
visual work template to spot progress 
and adjust direction.  

LESSONS LEARNED
A hospital’s continual readiness 
and ability to manage performance 
affect its operating risk, an overall 
enterprise risk. Leaders play an 
important role in reducing risk by 
increasing organizational agility. 
Supporting nimbleness within our 
current business while preparing for 
challenges ahead is the name of the 
game. Creating a transparent common 
language and visual resources to 
identify and improve abnormalities 
under a lean construct also provides 
leaders with more confidence in their 
ability to adapt to changes. DMS 
brings focus and predictability 
to what we do and ensures a 

patient-centered approach, every action, 
every day.

*rate of customer demand 

The author will discuss this topic on 
December 14 during a roundtable talk 
(session number 52211) at the 2020 
AACC Annual Scientific Meeting.

Sean Tucker, MLS(ASCP), MBA, is the 
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department of pathology and laboratory 
medicine. 
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The authors gratefully acknowledge the 
participation of Children’s Mercy per-
formance improvement team members 
Felicity Pino and Tom Belt and labora-
tory lean implementation team members 
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■
TAILOR-PCI: GENOTYPE-GUIDED 
ANTIPLATELET THERAPY MISSES 
MARK

Genotype-guided antiplatelet 
therapy in patients with acute 

coronary syndrome and stable 
coronary artery disease (CAD) who 
underwent percutaneous coronary 
intervention (PCI) did not at 12 
months yield statistically signi� cant 
differences from standard care in a 
primary endpoint of cardiovascular 
death, myocardial infarction, stroke, 
stent thrombosis, and severe recurrent 
ischemia (JAMA 2020;324:761-77). 
Results of the long-anticipated 
TAILOR-PCI randomized trial did, 

however, show that genotype-guided 
therapy reduced major cardiovascular 
events by 34%. 

Both the investigators and edito-
rialists suggested these results mark 
a milestone rather than the � nish 
line on genotyping in cardiovascular 
care. “Although these results fell short 
of the effect size that we predicted, 
they nevertheless provide a signal 
that offers support for the bene� t 
of genetically guided therapy,” said 
study co-leader Naveen Pereira, MD, 
in a statement.

“The future is clearly point-
ing toward a personalized strategy 
for therapeutic interventions, and 
genotype-guided approaches should 

be part of this strategy—the question 
is how much,” wrote the editorial-
ists (JAMA 2020;324:747-9). They 
added that “clinical evidence at this 
critical moment” doesn’t support 
“routine use” of genotype-guided 
antiplatelet therapy in patients with 
CAD.

Most patients receive the P2Y12 
inhibitor clopidogrel after PCI, but 
24% to 40% continue to have platelet 
reactivity, especially those with 
CYP2C19*2 or *3 loss-of-function 
(LOF) variants that reduce activity of 
the CYP2C19 liver enzyme respon-
sible for metabolizing clopidogrel. 
The newer agents, prasugrel and 
ticagrelor, skip this metabolism step 

Empiric Antibiotic Therapy Overused in COVID-19 Patients
At the start of the COVID-19 outbreak in Michigan, 56.6% of patients 
hospitalized with this illness caused by the SARS-CoV-2 virus received early 
empiric antibiotic therapy, though 96.5% of them turned out to have only 
COVID-19, not bacterial infections (Clin Infect Dis 2020; doi.org/10.1093/cid/
ciaa1239). The authors emphasized that this might be an underestimate of 
empiric antibiotic use, as they excluded from analysis data from patients who 
received azithromycin, which had been touted along with hydroxychloroquine, 
as a treatment for COVID-19.

This study was part of MI-COVID19, a statewide quality initiative to 
improve care for patients hospitalized with COVID-19. The researchers 
analyzed data from a randomly sampled cohort of 1,705 inpatients at 38 
Michigan hospitals between mid-March and mid-June 2020. 

Early antibiotic therapy varied widely across facilities, from 27%–84%, but 
decreased over time. Nearly two-thirds of patients received antibiotics that 
target community-acquired pathogens, but about one-quarter received 
medications that target methicillin-resistant Staphylococcus aureus, and another 
quarter took antibacterials that target pseudomonas. More than half of patients 
had their antibacterials stopped within 1 day of positive SARS-CoV-2 tests.

As the turnaround time for SARS-CoV-2 diagnostic testing shortened, so too did 
early antibiotic therapy. In March 54.2% of polymerase chain reaction test results 
came back within 1 day, climbing to 89.2% in May and dipping to 75% in June. 
Early antibiotic therapy tracked with these trends; 66.7% of patients received 
empiric treatment in March, declining to 46.9% in May, and rising to 60% in June.

Procalcitonin results did not prove particularly useful in guiding stewardship 
efforts, according to the researchers. Nearly 56% of patients who had 
COVID-19 and a community onset bacterial infection had procalcitonin levels 
>0.5 ng/mL, but so did 21.2% of those who didn’t have a community-onset 
bacterial infection. This translated to a 9.3% positive predictive value for 
community-onset bacterial infection. Conversely, the negative predictive value 
of procalcitonin concentrations ≤0.1 ng/mL was 98.3%.
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and provide more consistent platelet 
inhibition but also carry higher bleed-
ing risks than clopidogrel. TAILOR-
PCI sought to determine how 
genotype-guided antiplatelet therapy 
would affect ischemic outcomes in 
CYP2C19 LOF carriers.

The trial involved 5,302 patients 
treated from 2013 to 2018 at 
40 centers. Half, randomized to 
genotype-guided care, had point-
of-care genotyping, with CYP2C19
LOF carriers receiving ticagrelor and 
noncarriers taking clopidogrel. The 
other half, randomized to standard 
care, received clopidogrel and under-
went genotyping at 12 months. 

The primary endpoint occurred 
in 4% of CYP2C19 LOF carriers in 
the genotype-guided group and in 
5.9% of those in the standard care 
group (hazard ratio, 0.66; P value, 
0.06). There also were not statistical 
differences in the 11 secondary end-
points like major or minor bleeding 
de� ned by TIMI criteria and all-cause 
mortality.

■
MELD-NA SCORE WOULD REDUCE 
LIVER TRANSPLANT WAITING LIST 
MORTALITY

Use of the MELD-Na score in 
prioritizing patients for liver 

transplant could increase the chance of 
high-risk patients in qualifying for 
transplant and lower their risk of dying 
while waiting for an organ, according to 
research presented at the Digital 
International Liver Congress. MELD-Na 
was adopted in the U.S. in 2016 as a 
means of qualifying patients for 
transplants but has not been used in 
Europe. 

By incorporating sodium levels 
MELD-Na accounts for hyponatremia, 
an important risk-predictor in patients 
on liver transplant waiting lists, accord-
ing to the researchers.

The investigators retrospectively ana-
lyzed data from 5,223 patients who had 
been allocated to the Eurotransplant 
liver transplant waiting list based on 
their MELD scores, reclassifying them 
according to their MELD-Na scores. 

After 90 days, 21.3% of patients 
had received a new liver, 24.2% had 
been removed from the waiting 
list, and 2.8% had died. More than 
a quarter of patients (28.5%) had 
the mildest hyponatremia <135 
mmol/L; 8.8% and 2.6% had more 
severe hyponatremia <130 mmol/L 
and <125 mmol/L, respectively. 
The hazard ratio for death was 
1.16 per gained MELD point and 
1.08 per 1-unit decrease in sodium 
levels. The researchers calculated 
that 26.3% of patients who died 
within 90 days on the waiting list 
would have had a signi� cantly higher 
chance of receiving a transplant had 
MELD-Na been used. This would 
have amounted to a 4.9% decrease in 
90-day waiting list mortality.

Considering the shortage of 
available livers and increasing 
prevalence of cirrhosis, having 
better predictors of mortality and 
prioritization of transplants is 
increasingly important, according to 
the investigators.
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BY KRISTIN HARPER

Stopping a

he COVID-19 pandemic 
has been top-story 
news throughout 2020, 
but another pathogen, 

Candida auris, has made headlines 
in recent years for its ability to 
cause outbreaks of severe illness in 
healthcare settings. Discovered in 
2009, this fungus appears to have 
emerged nearly simultaneously 
on multiple continents. The U.S. 
Centers for Disease Control and 
Prevention (CDC) reports that as of 
June 30, 2020, 1,208 clinical cases 
have been con� rmed in the United 
States. Interestingly, some states, such 
as Illinois, New York, and New Jersey, 
have experienced hundreds of cases, 
while others have seen none. The 
rapid global expansion of this mysteri-
ous fungus has forced clinical labs to 

swiftly adopt the specialized labora-
tory methods needed to identify it 
and curb further transmission. 

“With a pathogen like C. auris, 
which can colonize the skin and 
spread easily within healthcare facili-
ties, rapid detection from the labora-
tory is key,” said Elizabeth Berkow, 
PhD, laboratory director for the 
Mycotic Diseases Branch at CDC. 
Indeed, even as SARS-CoV-2 (the 
cause of COVID-19 illness) makes 
unprecedented demands on clinical 
labs’ time and resources, prompt and 
accurate identi� cation of C. auris 
remains key to preventing outbreaks. 

MALDI-TOF VERSUS PCR
Traditional phenotypic methods for 
identifying yeast can mislabel C.
auris as a number of other organisms, 

SuperbugSuperbugSuperbugSuperbug
Institutions explore the 
best options for identifying 
and mitigating C. auris

T
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you need to be aware of is whether 
C. auris is even in your MALDI-TOF 
library or database,” said Burnham. 
On its website, CDC speci� es which 
reference libraries are suitable for 
identifying C. auris. Users who do not 
have access to an appropriate device 
manufacturer’s library can use CDC’s 
MicrobeNet database, available for 
free online. 

PCR-based testing has a leg up 
on MALDI-TOF in that it can be 
used directly on specimens, avoiding 
the need for cultures. This translates 
into faster turnaround times, as well 
as potentially greater sensitivity, 
said Susan Poutanen, MD, MPH, a 
professor of laboratory medicine at 
the University of Toronto. However, 
if a specimen yields a positive result, 
“labs would still need to culture the 
sample to be able to obtain the organ-
ism’s full susceptibility pro� le,” she 
cautioned. 

PCR-based testing would receive 
higher marks but for the resources it 
requires. Today, public health or refer-
ence labs are the primary users of this 
type of analysis. “Many clinical labo-
ratories do not have the equipment 
or capability to perform PCR testing,” 
said Van Horn, observing that PCR-
based C. auris identi� cation might be 
quite expensive and to the best of his 
knowledge no commercial vendors 
currently offer this type of testing. 

Labs that perform PCR-based 
identi� cation have two overall 
options. In general, “larger laborato-
ries and reference centers perform 
broad-range fungal PCR with DNA 
sequence-based identi� cation,” 
according to Gary Procop, MD, MS, 
medical director of the molecular 
microbiology, mycology, parasitology, 
and virology laboratories at Cleveland 
Clinic. However, C. auris-speci� c 
PCR protocols are also available, 
including from CDC. 

A NEW OPTION
Recently, a new testing option has 
become available to clinical labs that 
test blood specimens for C. auris. 
In late 2018, the Food and Drug 
Administration (FDA) approved 
the GenMark ePlex Blood Culture 
Identi� cation Fungal Pathogen panel. 
If a blood culture is found to contain 
yeast using a Gram stain, the specimen 
can then be processed using the panel, 

in advance, so that if something hap-
pens, you have that relationship and 
know what to do.” 

Any U.S. clinical lab in need of 
support should reach out to CDC’s 
Antibiotic Resistance Laboratory 
Network, stressed Berkow. This 
network of seven laboratories screens 
patient samples for C. auris according 
to CDC protocols. 

Most clinical labs favor MALDI-
TOF-based methods to identify C.
auris for several reasons. Many labs 
already routinely use MALDI-TOF 
systems to identify other microorgan-
isms, according to Van Horn, so they 
are convenient. Also, the consumables 
required for this type of testing are 
inexpensive, usually less than $1 per 
isolate tested. 

These advantages aside, MALDI-
TOF testing requires that an isolate 
be grown from culture, which takes 
approximately 7 days, though the test 
itself can provide results within min-
utes. In addition, not all MALDI-TOF 
reference libraries enable C. auris
detection. “The number one thing 

including other pathogenic Candida
species. In light of this, clinical labs 
have two main approaches for iden-
tifying C. auris: matrix-assisted laser 
desorption/ionization time-of-� ight 
(MALDI-TOF) mass spectrometry–or 
polymerase chain reaction (PCR)–
based methods. “Both are good ways 
to identify C. auris,” said Kenneth 
Van Horn, PhD, technical direc-
tor of microbiology at the Southern 
California Permanente Medical 
Group in Chino Hills. 

Currently, however, “clinical 
laboratory capacity for C. auris test-
ing in the United States exists on a 
wide spectrum,” noted Berkow. Many 
smaller clinical labs are not set up for 
either MALDI-TOF or PCR-based 
methods of identifying C. auris. 
According to pro� ciency testing 
data from the College of American 
Pathologists, “about half of clinical 
labs use MALDI-TOF to identify 
yeasts, such as C. auris, recovered 
in clinical specimens, about half use 
phenotypic methods, and at this 
time few laboratories use PCR-based 
methods,” said Carey-Ann Burnham, 
PhD, professor of pathology and 
immunology, molecular microbiol-
ogy, pediatrics, and medicine at 
Washington University School of 
Medicine in St. Louis.. 

Labs that still rely on traditional 
phenotypic methods of identifying 
yeast should be aware of the C. auris
mimics and be on high alert when 
one is detected, Burnham cautioned. 
“If you see one of those mimics, if 
con� rmatory methods are not avail-
able in your own laboratory, it is 
really important to reach out to your 
public health reference laboratory,” 
she said. “Develop a relationship well 

“With a pathogen like C. auris, which 
can colonize the skin and spread easily 
within healthcare facilities, rapid 
detection from the laboratory is key.” 

– Elizabeth Berkow, PhD
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susceptibility testing doesn’t always 
happen, said Burnham, especially by 
smaller labs that are not equipped 
to carry out such testing for fungal 
pathogens.  Susceptibility testing for 
some antifungal agents is challenging 
due to a lack of breakpoints for those 
drugs, which limits approval for these 
tests by FDA. Consequently, labs 
might be limited to testing isolates’ 
susceptibility to a small number of 
antifungal agents—or none at all. 

However, CDC offers tentative 
breakpoints to assist labs in perform-
ing C. auris susceptibility testing, said 
Berkow.  

ACTION STEPS
Whenever a facility has a suspected or 
con� rmed case of C. auris, rapid action 
is the name of the game. Nursing and 
infection prevention teams need to be 
noti� ed swiftly, so that they in turn 
can immediately implement appropri-
ate infection prevention protocols, 
stressed Teri Caughlin, RN, MHA, 
regional director of infection preven-
tion for Southern California Kaiser 

Permanente in Pasadena. These proto-
cols typically include contact precau-
tions, personal protective equipment 
(PPE), and Environmental Protection 
Agency-approved surface cleaning 
products effective against C. auris. The 
latter matters because even products 
with fungicidal claims might not kill 
C. auris.

Establishing point prevalence and 
conducting contact tracing and admis-
sion screening also are essential ele-
ments for controlling the spread of C.
auris, added Sudha Chaturvedi, PhD, 
director of the Mycology Laboratory 
at the New York State Department 
of Health’s Wadsworth Center in 
Albany. All of these strategies depend 
on the availability of swift and accu-
rate testing, she stressed. 

Although some hospitals in high 
prevalence areas might routinely test 
all patients for C. auris colonization, 
others might not do so until they have 
a positive case. This type of epidemio-
logic search is critical, said Procop: 
“The clinical isolate may be the tip of 
the proverbial iceberg.” 

which employs microarray hybridiza-
tion to detect microorganism-speci� c 
signature sequences, including those of 
C. auris, explained Procop. 

SUSCEPTIBILITY TESTING
According to the Infectious Diseases 
Society of America, all clinically 
relevant Candida isolates should 
undergo antifungal susceptibility 
testing. C. auris is often multidrug 
resistant, but levels of antifungal resis-
tance vary widely between isolates. 
Concerningly, several have demon-
strated resistance to all three classes 
of antifungals. 

Despite C. auris’s real and pres-
ent danger for resistance, antifungal 
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for C. auris. For example, “disinfec-
tants recommended for use against 
COVID-19 in the United States are 
either ineffective against C. auris or 
have not yet been tested for effective-
ness,” warned Berkow.

However, improved hand hygiene 
due to the COVID-19 pandemic 
has bene� ted patients by reducing 
the transmission of non-COVID 
pathogens, said Caughlin. And the 
COVID-19 pandemic might not have 
compromised the ability to detect C.
auris in facilities like Van Horn’s with 
dedicated mycology labs, he suggested.

“We will have a clearer picture of 
what, if any, impact the COVID-19 
pandemic has had on C. auris control 
later in the year,” added Chaturvedi. 

THE FUTURE OF C. AURIS TESTING
Because C. auris is a relatively novel 
pathogen, the testing landscape is 
still evolving. Developing affordable, 
widespread commercial PCR testing 

that rapidly screens specimens will be 
important, said Van Horn. 

“Molecular testing is the way to go 
for rapid detection and prevention,” 
agreed Chaturvedi, whose laboratory 
has developed a rapid, high-through-
put real-time PCR assay for detecting 
C. auris.  

Procop expects additional com-
mercial vendors to join GenMark in 
adding C. auris to their diagnostic 
panels, and Van Horn hopes to see 
low-tech approaches accessible to all 
labs developed as well. One possibil-
ity, he said, might be an inexpensive 
culture-based method of screening, 
such as a chromogenic agar plate.

For its part, CDC is focusing on 
testing platforms that will increase 
throughput and reduce hands-on time 
for technologists, said Berkow. With 
these types of advances, healthcare 
facilities will be better able to identify 
and mitigate C. auris.  

Kristin Harper is a freelance writer in 
Seattle, Washington.
+EMAIL: kristin.nicole.harper@gmail.com

TWO POTENT MICROBES
Some evidence suggests that 
the COVID-19 pandemic could 
exacerbate C. auris transmission in 
healthcare facilities. PPE shortages, or 
changes in infection control practices 
spurred by concerns about future 
shortages, could allow the fungus to 
spread. “This has been observed in 
long-term care facilities, as well as 
acute care hospitals, which typically 
had less C. auris transmission prior 
to the COVID-19 pandemic,” said 
Meghan Lyman, MD, epidemiologist 
at CDC. 

Facilities also can’t take for granted 
that the same procedures that curb 
the spread of SARS-CoV-2 will work 
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BY ANNA MERRILL, 
PHD, DABCC

RUNNING

Clinical 
laboratorians can 

help patients avoid 
the complications of 

hypoglycemia by 
promoting smart 

glucose testing 
strategies
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RUNNING ON EMPTY

Y
ou start to feel shaky and 
tingly. Sweat beads up on 
your skin. Suddenly you 
realize you are very 

hungry. These symptoms represent 
the response of the autonomic 
nervous system to low blood glucose 
and are vital to the perception of 
hypoglycemia. If the brain becomes 
deprived of glucose, symptoms 
progress to sensations of warmth, 
weakness, confusion, loss of 
consciousness, and death. Healthy 
people without diabetes rarely 
experience severe hypoglycemia. 
Their bodies effectively regulate 
falling glucose levels by decreasing 
insulin secretion and increasing 
glucagon and epinephrine release. For 
many people with diabetes, however, 
hypoglycemia is a common and feared 
adverse effect of antihyperglycemic 
therapy, as well as a major limiting 
factor in managing their disease.

The landmark Diabetes Control 
and Complications Trial demonstrated 
that intensive insulin therapy (mean 
hemoglobin A1c, HbA1c 7.2%) 
signi� cantly reduced the development 
of microvascular complications—
retinopathy, nephropathy, and 
neuropathy—in subjects with type 
1 diabetes when compared with 
conventional insulin therapy (mean 
HbA1c 9.1%), but concurrently 
increased the risk of severe 
hypoglycemia by threefold (1).

Though the nature of the 
relationship between hypoglycemia 
and mortality is controversial, the 
Action to Control Cardiovascular 
Risk in Diabetes (ACCORD) trial 
revealed an association between 
severe hypoglycemia and increased 

mortality in type 2 diabetes (2). The 
Action in Diabetes and Vascular 
Disease study of over 11,000 patients 
with type 2 diabetes similarly 
revealed an association between 
severe hypoglycemia and various 
adverse clinical outcomes, such as 
increased risk of major macrovascular 
events, major microvascular events, 
and death (3). In addition, a large 
retrospective observational study of 
hospital admissions among Medicare 
bene� ciaries from 1999 to 2011 
revealed that hypoglycemia has 
surpassed hyperglycemia as a cause of 
hospitalization for older adults in the 
United States (4).

Diabetic patients who experience 
hypoglycemia frequently fear these 
episodes and consequently might 
suffer from high levels of anxiety. 
Hypoglycemia is clearly a signi� cant 
cause of physical and psychosocial 
morbidity for individuals with 
diabetes.

Despite these ill effects, many 
barriers exist to preventing, detecting, 
and treating hypoglycemia. This 
review examines the clinical and 
laboratory challenges associated 
with identifying clinically signi� cant 
hypoglycemia in diabetic populations.

DEFINING CLINICALLY SIGNIFICANT 
HYPOGLYCEMIA
De� ning clinically signi� cant hypo-
glycemia is not straightforward. The 
symptoms and signs of hypoglycemia 
are nonspeci� c and variable among 
people with diabetes (5). In addi-
tion, many people with diabetes 
lose the ability to recognize the 
symptoms that warn of developing 
hypoglycemia. 

Hypoglycemia unawareness is 
most common in individuals with 
more aggressive therapy regimens. 
Measuring glucose concentrations can 
provide more objective evidence of 
hypoglycemia, but de� ning hypogly-
cemia on a strictly biochemical basis 
also has its limitations.

In clinical practice guidelines, 
Standards of Medical Care in 
Diabetes, the American Diabetes 
Association (ADA) outlines three 
categories of hypoglycemia (6). Level 
1 encompasses glucose concentrations 
between 54 and 70 mg/dL. Results 
in this category should alert patients, 
families, and/or caregivers that treat-
ment with fast-acting carbohydrates 
is needed.

In people without diabetes, a 
glucose concentration of 70 mg/
dL is generally considered to be the 
threshold that triggers neuroendo-
crine responses to hypoglycemia. 
While this threshold is fairly repro-
ducible among nondiabetic individu-
als, glycemic thresholds are much 
more dynamic in those with diabetes 
due to the impaired glucose counter-
regulatory responses described above. 
Patients with poor glycemic control, 
for example, tend to have higher gly-
cemic thresholds for symptom onset 
relative to those with tighter glyce-
mic control. Within a given patient, 
this glycemic threshold will decrease 
over time with repeated episodes of 
hypoglycemia.

Level 1 hypoglycemia is a fairly 
conservative biochemical de� ni-
tion for patients with diabetes. In 
fact, preprandial glucose targets of 
70–130 mg/dL were recommended 
by ADA until 2015, when the lower 
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assistance for reversal by administra-
tion of rapid-acting glucose or gluca-
gon. The risk factors for developing 
severe hypoglycemia are complex and 
multifactorial, but include older age, 
sulfonylurea and/or insulin therapy, 
intensive glycemic control, social 
determinants of health, and a variety 
of co-morbid health conditions. 

Accurately and rapidly quantifying 
glucose concentrations is an essential 
tool for identifying hypoglycemic 
episodes, especially in individuals 
not experiencing symptoms, and 
preventing the increased morbidity 
and mortality associated with severe 
hypoglycemia. Many preanalytical 
and methodological variables hinder 
the utility of glucose monitoring for 
this purpose.

METHODS FOR GLUCOSE MONITORING
Multiple methods for glucose moni-
toring are now in use, comprising 
glucose meters for self-monitoring 
of blood glucose (SMBG), devices 
for continuous glucose monitoring 
(CGM) in interstitial � uid, and auto-
mated assays performed in clinical 
laboratories. The most common meth-
ods used in clinical laboratories and at 
patients’ bedsides involve enzymatic 
reactions coupled with either spec-
trophotometric or electrochemical 
detection.

Automated clinical chemistry ana-
lyzers employ hexokinase or glucose 
oxidase (GO) to measure glucose in 
serum or plasma; these methods are 
accurate, precise, and relatively stan-
dardized. Glucose meters widely used 
in at-home and hospital settings quan-
tify glucose concentrations in whole 
blood, typically capillary, utilizing 
either GO or glucose dehydrogenase 
(GDH). These devices have two main 
advantages: rapid turnaround times 
and use of minimal blood volumes. 
While the quality of glucose meters 
has improved over the past 30 years, 
their performance does not approach 
that of central laboratory methods in 
terms of accuracy and precision.

Moreover, the analytical 
performance varies signi� cantly 
between glucose meters. A recent 
study compared the accuracy of 17 
point-of-care glucose meters from 
nine manufacturers using nearly 350 
contrived samples covering a wide 
range of glucose (20–440 mg/dL) 

end of the target range was raised to 
80 mg/dL. However, according to 
a consensus statement from ADA 
and the American Association of 
Clinical Endocrinologists (AACE), 
glucose concentrations below 70 mg/
dL often predict imminent Level 3 
hypoglycemia in hospitalized patients 
and, therefore, should trigger adjust-
ment of antihyperglycemic therapy to 
prevent further episodes of hypogly-
cemia independent of the severity of 
symptoms (7).

Level 2 hypoglycemia, de� ned 
by a glucose concentration less than 

potential candidates: 50 mg/dL and 
54 mg/dL. These two values were 
selected because both cause defec-
tive glucose counter-regulation and 
impaired hypoglycemia awareness 
in diabetic individuals and neither 
occur under physiological condi-
tions in people without diabetes. 
The generally accepted threshold for 
onset of neuroglycopenic symptoms 
in people without diabetes is 50 mg/
dL. The results of the ACCORD 
and Outcome Reduction with Initial 
Glargine Intervention (ORIGIN) 
trials did not de� nitively support that 
hypoglycemia below 54 mg/dL was 
associated with increased mortality. 
Of note, both of these trials excluded 
subjects with known risk factors for 
severe hypoglycemia, including those 
with insulin-dependent diabetes in 
the ORIGIN trial and those with fre-
quent or recent serious hypoglycemic 
events in the ACCORD trial. 

While these large randomized 
controlled trials did not provide 
strong evidence supporting a speci� c 
hypoglycemia threshold of either 
50 mg/dL or 54 mg/dL, a few smaller 
studies offered interesting insights. In 
one study of 12 patients with long-
duration type 1 diabetes, a failure to 
recognize one’s own hypoglycemia 
when plasma glucose concentrations 
were less than 54 mg/dL (3 mmol/L) 
signi� cantly increased the risk of 
severe hyperglycemia (9).

Two other studies of patients with 
insulin-dependent type 2 diabetes 
found that interstitial glucose concen-
trations less than 54 mg/dL were asso-
ciated with cardiac arrhythmias (10, 
11). Based on this limited evidence, 
IHSG recommended that glucose 
concentrations below 54 mg/dL were 
suf� ciently low to indicate serious, 
clinically signi� cant hypoglycemia. At 
the end of 2017, ADA, AACE, and 
multiple other prominent diabetes 
groups adopted this consensus de� ni-
tion of clinically signi� cant hypo-
glycemia as part of a larger initiative 
to identify clinically meaningful 
outcomes other than HbA1c in type 1 
diabetes (12). 

The third and � nal category of 
hypoglycemia, Level 3 or severe 
hypoglycemia, is de� ned not by a 
numeric threshold but as an event: 
serious cognitive and/or physi-
cal impairment requiring external 

54 mg/dL, represents clinically signi� -
cant hypoglycemia requiring imme-
diate action to resolve. In 2017, the 
International Hypoglycemia Study 
Group (IHSG) sought to identify a 
level of hypoglycemia with serious 
clinical and health-economic conse-
quences in patients with diabetes (8). 
This was a herculean undertaking, 
as there is considerable intra- and 
inter-individual variation in glyce-
mic thresholds for hypoglycemia 
symptoms and counter-regulatory 
responses among people with diabe-
tes, especially those treated with cer-
tain antihyperglycemic agents, such as 
insulin and sulfonylureas.

Despite these challenges, IHSG 
argued that a consensus de� nition of 
clinically signi� cant hypoglycemia 
would offer many bene� ts, including 
standardized reporting of hypoglyce-
mia in clinical trials and the ability to 
robustly compare the effectiveness 
of various interventions aimed at 
preventing hypoglycemia. 

To that end, IHSG evalu-
ated two glucose thresholds as 

MANY PRE-
ANALYTICAL AND 

METHODOLOGICAL 
VARIABLES HINDER 

THE UTILITY OF 
GLUCOSE 

MONITORING.
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and hemoglobin (7.0–16.5 g/dL) 
concentrations (13). The overall 
mean deviations of glucose meter 
measurements relative to a reference 
method varied nearly fourfold, 
from 5.6% to 20.8%. The accuracy 
of all devices, including the Nova 
Biomedical StatStrip cleared by 
the Food and Drug Administration 
(FDA) for use in critically ill 
patients, deteriorated signi� cantly for 
hypoglycemic values less than 70 mg/
dL; the mean deviations exceeded 
25% for nearly half of the glucose 
meters evaluated.

The impact of meters’ poor 
analytic performance at low glucose 
concentrations can be exacerbated by 
additional factors, such as operator 
variability and the inappropriate use 
of capillary specimens in patients 
with impaired peripheral circulation. 
For these reasons, hypoglycemia 
indicated by a glucose meter should 
be con� rmed by a central laboratory 
method using an arterial or venous 
sample, especially if the patient’s 
clinical picture is inconsistent with 
this � nding. 

The acceptability of glucose meter 
analytical performance is typically 
adjudicated relative to guidelines 
put forth by FDA, the Clinical and 
Laboratory Standards Institute 
(CLSI), and/or the International 
Organization for Standardization 
(ISO). The CLSI guidelines for 
performance of point-of-care 
blood glucose meters (document 
POCT12-A3) states that 95% of 
glucose meter results should be 
within 12.5 mg/dL or 12.5% of 
reference method measurements (14). 
Updated in 2013, the ISO 15197 
guidelines de� ne acceptable glucose 
meter performance as achieving a 
bias no larger than 15 mg/dL or 15% 
relative to a reference method for 
95% of measurements (15). 

In 2016, FDA released two sets 
of guidelines pertaining to point-of-
care glucose meters: 1) 95% of results 
must be within 12 mg/dL or 12% of 
the reference method; and 2) 98% 
of results must be within 15 mg/
dL or 15% of the reference method 
(16). But meeting even the most 
rigorous of these requirements is not 
good enough for glucose meters to 
reliably identify Level 1 and Level 2 
hypoglycemia as de� ned by ADA.

For example, given a true glucose 
concentration of 65 mg/dL, accept-
able performance per FDA guidelines 
permits glucose meter measurements 
spanning 53–77 mg/dL, with 5% of 
measurements allowed to exceed this 
range. Therefore, classi� cations of 
Level 1 hypoglycemia, Level 2 hypo-
glycemia, and within recommended 
glucose targets of 80–130 mg/dL are 
all statistically possible outcomes for 
a glucose concentration of 65 mg/dL 
measured by a glucose meter. Though 

mechanism of error in hospitalized 
patients is contamination of samples 
drawn through central or intravenous 
lines concurrently used for infusions. 
Depending on the chemical composi-
tion of the infusion, measured glucose 
results might be falsely lowered, with 
the potential to falsely indicate hypo-
glycemia, or they might be falsely 
elevated, with the potential to mask 
true hypoglycemia.

Another source of preanalytical 
error is spurious hypoglycemia due 
to delayed sample processing. At 
room temperature, ongoing glycoly-
sis by erythrocytes and leukocytes 
in whole blood removes glucose at 
an hourly rate of 5%–7%. The joint 
AACC-ADA guideline on laboratory 
testing in diabetes recommends that 
blood samples for glucose monitor-
ing be immediately immersed in an 
ice slurry and analyzed within 30 
minutes of collection (17). While not 
applicable for glucose monitoring 
at the point-of-care, these sample pro-
cessing instructions also are not fea-
sible in the vast majority of scenarios 
requiring glucose measurement by a 
central laboratory method, especially 
for samples collected at sites distant 
from laboratories. Consequently, there 
is a risk of spurious hypoglycemia if 
centrifugation is delayed.

A recent study illuminates the 
importance of preanalytical process-
ing in diagnosing gestational diabetes 
mellitus (GDM) (18). The authors 
of this study compared mean glucose 
concentrations and overall rates of 
GDM diagnosis before and after a 
change in preanalytical processing of 
oral glucose tolerance test (OGTT) 
samples. Interestingly, the rate of 
GDM diagnosis almost doubled from 
11.6% with delayed centrifugation 
to 20.6% with early centrifugation. 
Diagnosis of GDM based on fasting 
glucose concentrations experienced 
the most signi� cant increase (5.9% 
to 13.4%). The authors called for 
standardized preanalytical blood 
sampling protocols for OGTTs during 
pregnancy and for disclosure of these 
protocols when GDM studies are 
published.

Though most recommendations 
about preanalytic factors impact-
ing glucose measurement have been 
derived from studies seeking to 
detect and diagnose diabetes, these 

As subject matter 
experts in assay 
methodological 
performance, clinical 
laboratorians must be 
proactive in 
collaborating with 
patient care teams.

glucose meters are often used to 
detect clinically signi� cant hypoglyce-
mia, this is clearly not what they were 
designed to do. 

As subject matter experts in assay 
methodological performance, clinical 
laboratorians must be proactive in 
collaborating with patient care teams 
to educate them about the limitations 
of point-of-care testing in the context 
of hypoglycemia, and to implement 
work� ows to minimize the impact 
of these limitations on patient care. 
Furthermore, given the poor reliabil-
ity of glucose meters in hypoglycemic 
ranges and their variable analytical 
performance overall, clinical trials 
investigating the prevention and/
or detection of hypoglycemia or the 
impact of hypoglycemia on long-term 
outcomes should clearly specify the 
method(s) they use to measure glu-
cose. Ideally, glucose meters should be 
avoided when accurate classi� cation 
of Level 1 or Level 2 hypoglycemia is 
crucial.

PREANALYTICAL CONSIDERATIONS
Another challenge with glucose 
measurement is its notorious suscep-
tibility to preanalytical error. One 
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recommendations should also apply 
to studies on hypoglycemia. This is 
especially true for Level 1 and Level 
2 hypoglycemia de� ned by single 
glucose concentration cutoffs of 70 
mg/dL and 54 mg/dL, respectively. 
Patients with blood samples subjected 
to stringent preanalytical process-
ing protocols, all other things being 
equal, will be classi� ed less frequently 
as biochemically hypoglycemic than 
those subjected to more relaxed 
processing steps. Strong evidence is 
currently lacking about the impact 
of Level 1 and Level 2 hypoglycemia 
and their association with long-term 
outcomes. Future studies seeking to 
tackle these gaps in evidence should 
standardize preanalytical handling 
of blood samples in order to provide 
meaningful results.

CONCLUSION
Hypoglycemia is a considerable barrier 
to glycemic control in people with dia-
betes. Even with recently established 
consensus de� nitions from ADA, 
clinically signi� cant hypoglycemia is 
dif� cult to de� ne biochemically due 
to signi� cant variability in glycemic 
thresholds for hypoglycemia symp-
toms and counterregulatory responses 
among people with diabetes.

The problem for patient care can 
be compounded by the fact that 
glucose meters used at the point-of-
care do not currently have suf� ciently 
robust analytical performance to 
differentiate between Level 1 and 
Level 2 hypoglycemia. Consistent 
preanalytical sample processing is 
also important to properly classify a 
patient’s degree of hypoglycemia.

 By promoting the appropriate use 
of glucose testing strategies for accu-
rate and timely detection of hypo-
glycemia, clinical laboratorians play a 
crucial role in improving the quality 
of care for patients with diabetes. 
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BY JEN A. MILLER

IN CLINICAL LABS

GET READY
TO ROAM

ROBOTS

The promise of 
total laboratory 

automation 
is just getting 

started
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healthcare solutions business line 
manager at ABB Robotics. “We really 
see robots supporting in dangerous or 
dull activities. We are focused on sup-
porting people,” he said.

Here’s how robots are being used 
right now.

The Robotics You Already 
(Should) Know
Robotic elements in laboratory 
medicine are not new. However, 
much of this technology has advanced 
rapidly in the last few years, while 
staying inside larger instrument and 
track systems that have disguised its 
evolution. 

In about the year 1990, clinical 
laboratory professionals started 
hearing about “total laboratory 
automation,” said Robin Felder, PhD, 
professor of pathology and associate 
director of clinical chemistry and tox-
icology at the University of Virginia 
School of Medicine in Charlottesville. 
But this hoped-for eventuality hasn’t 
quite happened, at least not yet. 

Right now, robotics most often are 
used to “organize the most routine 
and repetitive part of the labora-
tory,” he said: things like centrifuging, 
aliquoting, and automating routine 
chemistry, immunoassay, hematol-
ogy, and urinalysis. The systems are 
most often enabled by bar codes that 

asual observers looking 
for robots in clinical 
laboratories might miss 
them on � rst glance. 

That’s because today’s robots look 
nothing like the helpful and enter-
prising humanoid C-3PO character 
from the Star Wars movie franchise. 
Even without designs inspired by 
the human body, these small and 
nimble machines are taking the most 
repetitive laboratory tasks out of 
human hands, and they’re about to be 
everywhere. 

ABB Robotics, a robotics manufac-
turer that runs a new research center 
at the Texas Medical Center (TMC) 
Innovation Institute in Houston, esti-
mates that the market for nonsurgical 
robots in healthcare will reach 60,000 
by 2025, a fourfold increase from 
2018. Of those, the � rm expects 
5,000 to be for laboratories.

This in� ux of robot assistants 
doesn’t mean humans will be ban-
ished, said Jose Manuel Collados, 

This is possible because robotic 
technology is getting more sophis-
ticated, more accurate, and more 
intelligent as arti� cial intelligence (AI) 
becomes part of the picture. Robotic 
technology also is cheaper now, with 
price points that make � nancial sense 
when it saves labs money on other 
operational expenses. For example, a 
robotic arm not only can process more 
tests without fatiguing, but also handle 
tinier amounts of liquid, far less than a 
person could.

“There’s a bonus of using smaller 
and smaller volumes in that reagent 
costs so much per volume, and if 
you’re using a quarter or one-tenth the 
amount of reagent, you’re saving that 
much money on costs for raw materi-
als,” Felder said. “Robots can handle 
those small volumes.” 

A robot also makes fewer mistakes, 
said Abd Al-Roof Higazi, PhD, head 
of the department of biochemistry 
and divisions of laboratories at the 
Hadassah Medical Center in Jerusalem. 
Higazi’s lab recently installed the 
Siemens Atellica Solution, which 
integrates immunoassay and clinical 
chemistry analyzers with sample-
management technology. This system 
processes 95% of the lab’s tests, Higazi 
said, about 600 samples an hour or 
about 4 million a year. “These analyzers 
are more sophisticated than airplanes,” 
he added.

Higazi has been using the current 
system for about a year. “The tube will 
arrive in the lab, and the machine will 
read the bar code and know what to 
do with the tube,” he said. After tests 
are run, the tubes are archived and 
refrigerated for several days in case 
physicians order more tests. If not, they 
are discarded.

“Nobody has to touch the tube, and 
all of this is done automatically and 
robotically,” said Higazi. The system 
is “not only so much quicker, but we 
also have almost no errors.” Results for 
some tests come within minutes.

Robots Step Out of the Analyzer
ABB Robotics opened its TMC 
research hub in October 2019. The 
institute showcases a number of 
concept technologies, including the 
YuMi robot. 

While it’s not quite Rosey, the 
robot maid from the Jetsons cartoon 
series, YuMi also is not entirely 

C

ROBOTS ARE 
BEGINNING TO 

SWALLOW UP ALL
 OF THE MANUAL 

PARTS OF THE 
LABORATORY.

tell robotic elements within various 
instruments what to do. 

“But if it wasn’t routine and it 
wasn’t high volume, then there was a 
special place in the lab where people 
still did things like feed analyzers 
manually,” said Felder. That’s changing 
as robots are “beginning to swallow 
up all of the manual parts of the 
laboratory.”
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unrecognizable. This collaborator 
robot has arms with grippers to help 
scientists work. Instead of being 
cloaked inside the workings of a larger 
instrument, YuMi is a step toward the 
somewhat humanoid, more indepen-
dent entities that the word “robot” 
might conjure.

YuMi has a lot of possibilities 
for patient care—bringing medical 
supplies to hospital staff and bed 
linens directly to patients—but also 
offers laboratories the opportunity to 
integrate this technology into a device 
to take over time-consuming activi-
ties like dosing, mixing, and pipetting 

warehouses to run their tests, then 
access the results through Amazon 
Web Services (AWS), an on-demand 
cloud computing platform. 

Ben Miles, PhD, head of product at 
Strateos, said that AWS “has certainly 
given us a leg up on building a lot of 
security and how we capture all that 
data and securely get it back to users 
ef� ciently at scale.”

In the most ideal conditions, 
depending on the process and work-
� ow, Strateos’ robots can run 190,000 
experiments a day. “With robotics, 
it’s extremely easy to repeat process 
protocols, work� ows, things like that,” 
said Miles. “It’s software that can easily 
be rerun and shared and built upon.” 

The company’s primary focus has 
been in the preclinical space and on 
small molecule drug discovery, but 
it plans to launch synthetic chem-
istry analysis by the end of 2020. 
“There’s been a collaboration in the 
works with COVID testing of patient 
samples,” said Miles. 

The Human Element
Where do people � t in this new 
future? It depends on how far the 
technology goes, experts said. ABB’s 
Collados doesn’t see the continual 
integration of robots as ending the 
human element in healthcare, espe-
cially for clinical laboratories. “Labs 
are not a factory; it’s a very different 
environment,” he said. “Robots will 
free up the time of lab technicians to 
take on other tasks.”

Robots handling repetitive lab 
processes can also enable greater 
collaboration, said Miles. He sees 
Strateos as an opportunity to “create 
one giant scienti� c platform that’s 
accessible from anywhere around the 
planet,” he said. “If it was in Germany 
and you’re on the East Coast, we can 
both be collaborating on an experi-
ment in the cloud together,” he said. 
“I also think the scale of data is just 
going to be enormous once you can 
start aggregating all of it.” 

In the future, Miles also believes 
AI will allow the robots to start 
building on this data and running 
their own experiments, thus further 
pushing science forward. 

Jen A. Miller is a freelance journalist 
who lives in Audubon, New Jersey. 
+TWITTER: @byJenAMiller

THE EUROPEAN 
INSTITUTE OF

 ONCOLOGY HAS
 INTEGRATED YUMI
 INTO ITS LABS TO 

HELP STAFF
MANAGE 

IMMUNOASSAY
 TESTING.

tasks, and loading and unloading 
centrifuges. 

“A primary goal across TMC—the 
largest medical city in the world—is 
to make research happen faster while 
simultaneously cutting costs in order 
to create more rapid and cost-effec-
tive solutions for patients who are in 
desperate need of treatment,” said Bill 
McKeon, president and CEO of TMC, 
in a statement. 

In addition to TMC, the European 
Institute of Oncology has integrated 
YuMi into its labs to help staff manage 
steps in immunoassay testing for viral 
antigens. Copan Diagnostics is also 
using a YuMi-based HEPA � ltered bio-
safety workstation to manage tissue, 
bone, and sterile � uid samples, and to 
transport swabs and blood cultures. 

Robots in Their Own Labs, 
With Direction in the Cloud
Already in a few cases, humans are 
now in the minority within labs, 
supporting robots rather than the 
other way around. At Strateos, an 
on-demand, remote-access labora-
tory for life science research and 
drug discovery, lab work is primarily 
done through the cloud. This means 
researchers from around the world 
can log in to a secure portal from 
a desktop computer, program the 
robots (which are supported by a few 
human helping hands) in Strateos’ 
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The COVID-19 pandemic overshadows 
every conversation at my hospital and 
laboratory so much that I can’t push 
any stewardship projects forward. 
People say they are overwhelmed by 
the pandemic even though not all my 
colleagues have work dominated by 
COVID-19. My own motivation to 
focus on stewardship—still a high prior-
ity for my institution—is waning. Please 
help me.

W orldwide calamities like 
the COVID-19 pandemic 
produce widespread anxi-
ety and mental fatigue. 

Anxious and mentally fatigued 
healthcare workers have difficulty 
prioritizing and performing creative 
work and work requiring sustained 
concentration (1). They also tend 
to experience the phenomenon of 
“load shedding,” which is a migration 
from higher priority, harder work to 
lower priority, easier work (see box). 
Examples of simple, less important 
work include:
• Reading about COVID-19.
• Visually inspecting the lab with an 

emphasis on casual banter, finding 
snacks, and signing greeting cards.

• Logging in to the health system’s 
benefits portal to determine one’s 
retirement date. 

• Cleaning and organizing one’s desk. 
I recommend that anyone hav-

ing trouble completing stewardship 
work should try performing this work 
sequestered from distractions and 
earlier in a shift when their energy 
is higher and distractions are lower. 
Consider one or more short-term 
interventions to reduce mental fatigue 

including taking stimulants like cof-
fee, avoiding heavy meals, and turning 
off mobile devices, email, and other 
distractions.

When trying to improve the stew-
ardship productivity of co-workers, 
choose fewer projects and develop 
more frequent, smaller milestones. 
Do not expect big gains. When gains 
occur, af� rm the people who made 
them happen (2). In addition, con-
sider scheduling stewardship-related 
meetings so work occurs during 
the meeting rather than expecting 
all work to be completed between 
meetings.  

As an example, consider a com-
mon stewardship project to reduce 
duplicate testing arising from the 
intensive care unit (3). A founda-
tion of this project involves selecting 
speci� c tests and de� ning duplicates. 
This usually necessitates producing a 
table with a list of analytes. For each 
analyte, the table lists a time interval 
between tests, which de� nes the like-
lihood that the test is a duplicate.  

To start, schedule a project 
meeting with domain experts who 
have decision-making authority. Next, 
strongly resist the temptation to ask 
the experts via email to complete an 
exhaustive survey or � ll in a huge 
table of tests and time intervals. If 
overcome by this temptation, lie 
down and let it pass. Then, compose 
an email with one short, easy question 
on what constitutes a duplicate for 
one common test. This question 
could be: “Do you agree that a basic 
metabolic panel is not needed more 
than once per 24 hours in most 
intensive care unit patients?” Even a 
load-shedder is likely to respond. The 
best emails are just one sentence, or 
can be asked in the subject header. 
For those individuals who do not 
reply, wait for the in-person meeting, 
present the consensus of the other 
experts, and ask if they agree. Thank 
everyone and repeat the process a few 
times until a small table of duplicates 
has been de� ned. The � rst part of the 
project, though smaller than hoped 

MICHAEL ASTION, MD, PHD

Q&A: Help, COVID-19 Has Devoured My Lab 
Stewardship Program

Confession of a PLUGS Member: 
“Load-shedding applies to me. After a fatiguing and anxiety-producing 
morning of talking about shortages of swabs, test media, pipette tips, and 
reagents, I did not have the mental energy to work on my lab stewardship 
projects. For example, I am behind on writing a policy about avoiding 
inducements from free and reduced-price testing. Policy writing, though 
high-priority, is detailed, time-consuming, and requires creativity. So instead 
of writing policy, I put on my mask and checked in on various issues in the lab 
sections I manage. I collected candy from a breakroom and then signed a 
get-well card. I continued to not work on stewardship all day.“
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and taking longer than expected, has 
been achieved.  

The remainder of such a project 
would involve executing the table 
in the test ordering system of the 
electronic medical record (EMR). 
This usually causes the EMR to give 
a hard or soft stop when a duplicate 
test is ordered. Before the pandemic, 
that part of the project might have 
felt like crossing a river. During the 
pandemic, it probably will feel more 
like swimming across an ocean. 
Nevertheless, even an IT project 
will succumb by patiently breaking 
the work down into the smallest 
achievable units and af� rming the 
team at each minor milestone.  

In the classic 1991 comedy “What 
About Bob?” the � ctional psychiatrist, 
Dr. Leo Marvin, played by Richard 
Dreyfus, gives the same advice 
described above to Bob, his hapless 
and maddening patient played by 
Bill Murray. Dr. Marvin’s therapeutic 
philosophy, known as “baby steps,” is 
encompassed in this advice.

As described in the table, the 
baby steps approach can keep lab 
stewardship programs moving slowly 
forward during the pandemic. After 
the pandemic, I hope we can all move 
from baby steps to gigantic leaps and 
bounds. 
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Michael Astion, MD, PhD, is clinical 
professor of laboratory medicine at the 
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childrens.org

Stewardship Project Example of Speci� c Baby Step to Move the 
Project Forward

Addressing speci� c over-ordering of a large 
celiac panel by a speci� c physician (Dr. Big).

Email to Dr. Big: “Dear Dr. Big, Could you give me a 
time when I may call you to discuss medical uses 
involving the celiac panel our lab sends out for you? 
I am open every day this week between 6 a.m. and 
5 p.m.”     

Developing a medical necessity policy for 
rapid exome testing. 

Email to expert: “Could you send me a brief example 
(one sentence is � ne) of when a rapid exome test 
would be medically necessary?” 

Reducing unnecessary ionized calcium 
testing.

“At today’s stewardship meeting let’s pull up and 
discuss a chart of the number of ionized calcium 
tests run per month for the last year.”

Developing a policy regarding free testing. “At our meeting today we are going to edit one small 
section of this policy describing when free testing is 
and is not allowed. I will project it on the screen right 
now.”

Implementing a diagnostic management 
team. 

Email to stewardship team member: “Here is a link 
to a 10-minute lecture about diagnostic manage-
ment teams. Please review it before our meeting next 
week, where we will discuss this concept.” 

T1 Breaking Down Projects Into Baby Steps
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L aboratory stewardship  
programs are poised to shape 
ordering practices and support 
providers throughout the 

healthcare system. Teams comprised 
of pathologists, genetic counselors, 
sendout staff, laboratory managers, 
and trainees seek to provide safe, 
high-value tests for patients. Lab 
stewardship team members, acting 
as consultants throughout healthcare 
organizations, rely not only on their 
expertise in laboratory medicine but 
also on their interpersonal skills in 
communicating their knowledge. A 
significant portion of a laboratory 
stewardship program’s work involves 
decision-making about test ordering 
and results interpreting. Facilitating 
decision-making is a psychosocial skill 
commonly referencing the patient-
provider relationship (1)

Often overlooked, and perhaps 
equally important, is the use of these 
skills in peer relationships, namely 
provider-to-provider. 

We humans use a variety of 
heuristics, or mental shortcuts, to 
make decisions. Cognitive biases 
arise when these heuristics lead 
to errors (2). Medical literature 
documents various cognitive biases 
thought to affect clinical judgment 
and diagnostic accuracy (3), such as 
the availability heuristic, in which a 
decision-maker judges the likelihood 
of an event based on the availability 
of an example. This becomes a 
cognitive bias when the likelihood 
of an event is much lower than the 
judge suspects based on experience 
(2). Another heuristic that can lead 
to error is con� rmation bias, in 

which an individual interprets new 
information in a way that con� rms 
prior knowledge (2). Let us consider 
a real case in which these two biases 
presented. 

Presenting the Case 
As part of the laboratory test 
stewardship program, lab staff 
review genetic test orders from 
regional pediatricians at the time 
of order. In this case, a 4-year-old 
boy presented with developmental 
delays and potential autism although 
no formal diagnosis had been made. 
The provider requested single 
gene sequencing for a gene that 
demonstrates x-linked inheritance 
and can present as autism, intellectual 
disability, seizures and/or epilepsy, 
and various brain malformations. 
Upon review, it appeared that a 
chromosomal microarray had not yet 
been performed despite being the 
standard of care (4). This prompted 
the lab consultant to contact the 
ordering provider for additional 
information. This pediatrician shared 
that she had seen a child previously 
with the exact same features who was 
found to have a pathogenic variant in 
the gene in question. 

Provider: I’ve seen another patient 
with this genetic condition and 
these two kids are just so strikingly 
similar.

Consultant: I can imagine that 
seems odd to you, seeing two 
kids who present so similarly. 
Chromosomal microarray is the 
recommended first tier test for 

children with developmental 
delays. What do you think about 
starting with that test instead?  

Provider: Thank you for pointing 
that out. I did consider it, but my 
previous patient and this little boy 
both have very similar features 
that make me suspicious of autism. 
They are so similar that I really 
can’t imagine this child’s problems 
are caused by anything else.

Consultant: I understand. Do you 
happen to know the incidence of 
this single gene condition?

Provider: I’m not sure, but I really 
do think that this single gene test-
ing will identify the cause. I’d like 
to proceed as ordered.

Consultant: Okay, we’ll get that 
started for you. If you have ques-
tions in the future or if we can be 
of additional assistance, please let 
us know.

In this scenario, the provider 
had recently seen a child with 
similar presenting features and 
therefore thought the likelihood 
of this incredibly rare single gene 
condition was much higher than 
if her assessment had been based 
on incidence alone. The incidence 
for pathogenic variants like this 
is vanishingly small, fewer than 
500 documented cases world-
wide. The consultant decided 
that suggesting alternative testing 
was an adequate intervention and 
that it was acceptable to proceed 

Can We Talk? 
Addressing biases through thoughtful conversation

BY JESSICA SHANK, MS
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with the testing as ordered. This 
preserved the relationship between 
the provider and the laboratory 
test stewardship program and kept 
the lines of communication open. 
However, our astute readers will 
have noticed a second cognitive 
bias playing out in this scenario. 
The presenting features for this 
single gene disorder include a 
lengthy list of neurologic symp-
toms, but by focusing on the 
features this patient had and 
discounting the features he lacked, 
the provider was more likely to 
suspect this disorder than statistics 
would support.

Let’s fast-forward a few weeks. 
With the conversation having 
ended on a cooperative note, the 
provider felt supported and was 
willing to recontact the laboratory 
test stewardship team when she 
received the test results. 

Provider: Well, he has nonspecific 
features when I think about him 
compared to all of my patients. A 
microarray seems feasible given 
his developmental delays. I don’t 
know what my next steps might be 
if that turns out to be negative too.

Consultant: I certainly understand 
your concerns. What do you think 
you might do if it comes back 
negative?

Provider: I would definitely 
consider referring him to a clinical 
geneticist. 

Consultant: One option would 
be to place the referral to genetics 
and order the microarray at the 
same time. If the microarray iden-
tifies a genetic etiology, the clinic 
visit can be canceled. If it doesn’t, 
then the family’s wait time for 

of genetic tests yield negative 
results, so Joey’s testing very well 
might come back negative. 

Provider: True, I guess I didn’t 
think of it that way. It’s been 
helpful to discuss these options 
with you. I’ll order the microarray. 
Thank you!

A laboratory stewardship program 
serves both as a utilization manage-
ment intervention and a support ser-
vice to providers throughout a health 
system. It can be bene� cial to review 
options and discuss outcomes when 
making decisions, particularly when 
there might not be an obvious correct 
or best option. Literature has shown 
that taking time to pause and re� ect 
on the clinical scenario can reduce 
bias (5). When evaluating patients 
for genetic conditions, multiple 
tests might be warranted and there 
might be several paths to achieve the 
clinical goal. Laboratory stewardship 
programs help by providing guidance 
throughout the genetic testing pro-
cess. When providers feel supported, 
everybody wins. 
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Provider: Hi, we spoke a few 
weeks ago regarding genetic test-
ing for my patient, Joey CuteKid. 
I ordered single gene testing and 
the results have come back unre-
vealing. Do you think microarray 
analysis would still be helpful? 

Consultant: Hi, I’m glad you 
called and I’m sorry to hear that 
you haven’t found an answer 
for Joey. Yes, I think a microar-
ray would be worth considering. 
How has the single gene analysis 
changed your assessment?

an appointment will at least have 
been shortened.

Provider: What if there is a better 
test, like a large sequencing panel 
for autism and developmental 
delay? 

Consultant: It’s clear that you 
want to identify the best test for 
your patient. The current guide-
lines support microarray as the 
first tier test for children with 
developmental delays. As you 
might already know, the majority 
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■
FDA APPROVES GUARDANT 
HEALTH’S NGS-BASED LIQUID 
BIOPSY COMPANION DIAGNOSTIC

Guardant Health has received 
Food and Drug Administration 

(FDA) approval for the Guardant360 
CDx assay, making this the � rst FDA-
approved liquid biopsy companion 
diagnostic that uses next-generation 
sequencing technology. Intended 
for use in non-small cell lung cancer 
(NSCLC) patients, the test simultane-
ously detects mutations in 55 tumor 
genes, with a particular focus on 
mutations of the epidermal growth 
factor receptor gene that indicate 
whether a patient might bene� t from 
treatment with Tagrisso (osimer-
tinib). Tagrisso is an FDA-approved 
therapy developed by AstraZeneca for 
metastatic NSCLC. The Guardant360 
CDx is also approved to provide 
information on multiple other solid 
tumor biomarkers, but genomic � nd-
ings for these other biomarkers are 

not currently validated for choosing 
a particular corresponding treatment. 
Additionally, labs should be aware 
that if the Guardant360 Dx does not 
detect the speci� c NSCLC mutations 
associated with this FDA approval, 
then a follow-up tumor biopsy should 
be performed to con� rm whether or 
not these mutations are present.

■
FDA GIVES EUA TO SIEMENS FOR 
SEMI-QUANTITATIVE ANTIBODY 
TEST

Siemens Healthineers has 
received emergency use 

authorization from the Food and 
Drug Administration (FDA) for its 
SARS-CoV-2 IgG (COV2G) anti-
body test, which is designed for use 
on Siemens’ Atellica instrument and 
Advia Centaur XP and XPT family 
of analyzers. In addition to offer-
ing a positive or negative result for 
IgG antibodies, this test also reports 
a numerical result expressed as an 

index value that enables clinicians 
to gauge the level of IgG antibod-
ies in a patient’s blood sample. 
According to Siemens, the COV2G 
is the � rst FDA-authorized antibody 
test to perform this type of semi-
quantitative detection. By providing a 
semi-quantitative result, this test will 
enable providers to assess changes in 
an individual’s immune response to 
the SARS-CoV-2 virus and determine 
how SARS-CoV-2 antibodies develop 
in an individual and persist over time. 
This test could also help to estab-
lish the level of IgG antibodies that 
could be protective against recurrent 
infection. 

■
ROCHE GETS FDA APPROVALS FOR 
HIV-1/HIV-2 TEST, BREAST CANCER 
CO-DIAGNOSTIC

The Food and Drug 
Administration has approved 

two new tests from Roche: an HIV-1/
HIV-2 qualitative test for use on the 

Abbott Gets FDA Nod for Rapid Point-of-Care COVID-19 
Antigen Test 
The Food and Drug Administration (FDA) has 
issued an emergency use authorization for 
Abbott’s BinaxNow COVID-19 Ag Card, 
the first antigen test that displays results 
on a testing card similar to an over-the-
counter pregnancy test. To perform this 
test, a healthcare provider first swabs a 
patient’s nose and mixes the collected 
sample with a reagent on the test card. 
After 15 minutes, the result appears on 
the card, with one line indicating a 
negative result and two lines indicating a 
positive result. The BinaxNow COVID-19 
Ag Card is authorized for use within 7 days 
of symptom onset in patients whose healthcare 
providers suspect they have COVID-19. In FDA’s 
announcement of its authorization for this test, the agency 
also notes that, in general, antigen tests have high specificity, but are not as 
sensitive as molecular tests. Due to this potential for decreased sensitivity, 
providers and labs might need to confirm negative results from Abbott’s test 
with a molecular test prior to making treatment decisions.



fully automated cobas 6800/8800 systems and the Ventana 
HER2 Dual ISH DNA Probe Cocktail companion diagnostic. 
The cobas HIV-1/HIV-2 qualitative test uses polymerase chain 
reaction to simultaneously detect and differentiate between 
HIV type 1 (HIV-1) and type 2 (HIV-2) RNA in human 
serum and plasma. The Ventana HER2 Dual ISH DNA Probe 
Cocktail assay, on the other hand, identi� es breast cancer 
patients with HER2 ampli� cation, a biomarker that indicates 
they could potentially bene� t from Herceptin (trastuzumab) 
therapy. This assay is a ready-to-use bright� eld dual in situ 
hybridization (ISH) system that returns same-day results and 
can be read using light microscopy, eliminating the need for a 
specialized � uorescence microscope. Additionally, the test is 
designed for use with the Ventana Silver ISH DNP detection 
kit and the Ventana Red ISH DIG detection kit on the fully 
automated BenchMark Ultra. 

■
FDA APPROVES FOUNDATION MEDICINE’S LIQUID BIOPSY 
COMPANION DIAGNOSTIC

Foundation Medicine has received Food and Drug 
Administration (FDA) approval for FoundationOne 

Liquid CDx, a pan-tumor liquid biopsy test. This test is a 
companion diagnostic that identi� es patients who could 
bene� t from treatment with speci� c FDA-approved targeted 
therapies, including an indication for Rubraca (rucaparib), 
a poly (ADP-ribose) polymerase inhibitor for the treatment 
of patients with BRCA 1/2-mutant metastatic castration-
resistant prostate cancer, and three � rst-line tyrosine kinase 
inhibitors for the treatment of non-small cell lung cancer. The 
FoundationOne Liquid CDx is also approved for use as a com-
prehensive genomic pro� ling test to aid in the management 
of patients with any solid tumor. For this purpose, it reports 
genomic alteration results for more than 300 cancer-related 
genes, including genomic signatures such as blood tumor 
mutational burden and high microsatellite instability, as well 
as single gene alterations and all NTRK gene fusions. 

■
CE MARK GRANTED TO NEUMODX MOLECULAR FOR BK 
VIRUS TEST

NeuMoDx Molecular has received CE mark approval for 
its quantitative BK virus (BKV) polymerase chain reac-

tion (PCR) assay, which was developed in collaboration with 
Sentinel Diagnostics. BKV primarily affects immunocompro-
mised individuals, such as those who have undergone organ 
transplantation, and this test will expand upon NeuMoDx’s 
menu for transplant patients, which already includes 
CE-marked assays for Epstein-Barr virus and cytomegalovi-
rus viral load monitoring. The BKV PCR assay is based on 
Sentinel Diagnostics’ patented STAT-NAT technology and is 
supplied in a ready-to-use lyophilized format. The NeuDry 
reagents used with the test require no refrigeration and have 
an on-board stability of up to 60 days, as well as an ambi-
ent temperature shelf life of greater than 1 year. Like other 
NeuMoDx tests, the test also integrates the entire molecular 
diagnostic process from extraction to detection, with initial 
results available in about 1 hour.
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■
THERMO FISHER, QIAGEN 
TERMINATE $11.5 BILLION DEAL

Thermo Fisher Scienti� c and 
Qiagen have announced the 

termination of an agreement in 
March 2020 under which Thermo 
Fisher would have acquired 
Qiagen for $11.5 billion. The 
companies parted ways after too 
few of Qiagen’s shareholders 
approved of the deal. In order 
to move forward with the deal, 
Qiagen required two-thirds of its 
shareholders to approve; however, 
only 47% showed support, 
according to the company.

The original deal was intended 
for Qiagen’s diagnostic solutions 
to help Thermo Fisher expand 
its practice in infectious diseases, 
speci� cally with the development 
of a SARS-CoV-2 test in China.

“Thermo Fisher is a disciplined 
acquirer with a strong track 
record of executing value-creating 
transactions. We remain extremely 
well-positioned to deliver on our 
proven growth strategy and continue 
to generate signi� cant returns for our 
shareholders,” said Marc N. Casper, 
Thermo Fisher’s chairman, president, 
and CEO.

Under the terms of the agreement, 
Qiagen will pay Thermo Fisher $95 
million in a cash reimbursement.

■
SYSMEX AND SIEMENS TEAM ON 
URINALYSIS TECHNOLOGY

Sysmex America has entered into 
an agreement with Siemens 

Healthineers for distribution rights of 
Siemens’ Clinitek Novus Automated 
Urine analyzer. Under the terms of 
the agreement, Siemens will allow 

Grifols Acquires 10% of Bloodbuy Marketplace
Grifols, a company that specializes in blood plasma-based products, 
announced it is acquiring 10% of the online marketplace Bloodbuy. 

Bloodbuy distributes blood products across the United States and the 
Caribbean. Through this cloud-based platform, blood centers and hospitals 
connect to buy and sell blood supplies that might be challenging to obtain 
elsewhere. The company promotes an easy-to-use online system that allows 
recurring or one-time purchases of blood products.

“Grifols has always been interested in how digital technologies can disrupt 
the healthcare model to deliver better patient care more effectively,” said 
David Bell, chief innovation of� cer of Grifols. “We believe Bloodbuy provides 
a unique opportunity to use technology to ensure critical blood components 
reach the patients who need them quickly and ef� ciently.”

Through the agreement, Grifols will join the Bloodbuy Board of Directors 
to assess the online market and provide guidance for future 
company growth. Currently, Bloodbuy’s network consists of 
both large, well-known medical institutions as well as some 
smaller, independent blood centers. The company envisions 
a growing network of participants as blood supply shortages 
continue due to the COVID-19 pandemic. 

“COVID-19 has created unprecedented challenges for 
our blood supply, both with respect to supply and demand 
shocks related to social distancing, suspension of elective 
procedures, and other necessary public health interventions,” 
said Chris Godfrey, founder and CEO of Bloodbuy. “These 
externalities have had profoundly negative effects on blood 
product availability and utilization from region to region.”
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Sysmex to distribute the urinalysis 
technology to hospitals and laborato-
ries exclusively in North America. 
Sysmex will also gain rights to 
incorporate the analyzer into its series 
of automated urinalysis work� ow 
systems under the Un-Series name.

The Clinitek Novus Automated 
Urine analyzer is the latest product to 
be manufactured as part of Siemens’ 
widely known Clinitek urine analysis 
brand. By combining the use of 
testing strips and testing cassettes, the 
technology can test up to 240 samples 
in 1 hour.

“Siemens Healthineers Clinitek 
Novus Urine analyzer completes 
Sysmex America’s automated urinaly-
sis portfolio, resulting in a modular 
and fully automated urinalysis work-
� ow solution that integrates urine 
chemistry, � uorescent � ow cytometry, 
and digital imaging,” said Andy Hay, 
chief operating of� cer of Sysmex. 

■
COMPANIES COLLABORATE FOR 
NEW COVID-19 SWAB SAMPLES

In an effort to help with the supply 
shortages for COVID-19 testing, 

Fox Chase Cancer Center in 
Philadelphia and The Rodon Group, a 
plastic injection molding company, 
have announced a partnership to 
develop and commercialize a collec-
tion of nasal and oral swabs that test 
for the SARS-CoV-2 virus that causes 
COVID-19. The Rodon Group has 
already received Food and Drug 

Administration approval to distribute 
the swabs to healthcare facilities. 
Speci� cally, the companies plan to 
provide Temple University Health 
System a supply of swabs that would 
last for the next 5 years.  

Fox Chase began testing the swabs 
on patients through a two-swab 
testing method. By using a swab 
that is currently on the market, then 
retesting with the newly devel-
oped swabs, the parties were able 
to verify that the latter of the two 
swabs showed greater sensitivity and 
ef� ciency.

Currently, The Rodon Group 
is taking the next steps in manu-
facturing the swabs and focusing 
on sterilization and packaging to 
maintain safe and uncontaminated 
transportation. 

“We think it’s critically important, 
now more than ever, that healthcare 
devices, whatever they may be, can 

be made safely in the United States, 
and we’re happy to be part of that 
effort,” said Michael Araten, CEO of 
The Rodon Group.

■
GENEDRIVE AND BECKMAN 
PARTNER TO IMPROVE PCR 
TESTING

Genedrive and Beckman Coulter 
have entered into an agreement 

to help increase testing for COVID-
19. The partnership hopes to validate 
the Genedrive 96 SARS-CoV-2 kit on 

the Biomek i7 automated workstation 
using saliva samples obtained from 
Beckman Coulter’s RNAdvance viral 
extraction kit. If it's validated, the 
companies believe that the new 
solution could result in 1,000 
polymerase chain reaction samples 
from just one Biomek instrument 
during an 8-hour workday.

Though the partners have con-
� rmed that the Genedrive 96 
SARS-CoV-2 kit is compatible with 
Beckman’s RNAdvance viral extrac-
tion kit, validation is still required for 
the saliva samples.  

“The combination of our ready-
to-use chemistry with robotics and 
onboard RNA extraction can give 
laboratories a unique and rapid 
work� ow that can achieve impressive 
throughput and result turnaround 
times. We are both working to have 
the ongoing validation completed in 
approximately 6 weeks, with initial 
introduction in the USA at an already 
identi� ed clinical laboratory,” said 
David Budd, CEO of Genedrive.
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QAsk The Expert

What has been the general 
experience of clinical laboratories 
supporting the COVID-19 response?

A:SARS-CoV-2 has overwhelmed 
the public health system glob-

ally, challenged scienti� c knowledge, 
and upended our daily lives. This pan-
demic has been like no other public 
health emergency in modern memory, 

EXPERT

Reynolds M. Salerno, PhD

Biosafety Challenges 
for Clinical Labs 
During the COVID-19 
Pandemic 

requiring the effort and coordination 
of multiple government agencies, the 
medical and healthcare communities, 
and cross-functional scienti� c disci-
plines to develop testing platforms to 
better assist public health and clinical 
laboratories.

Furthermore, this pandemic has 
presented several challenges speci� c to 
public health and clinical laboratories, 
including sustained high demands for 
specimen collection, testing, and rapid 
diagnostic turnaround times; shortages 
in testing reagents, personal protective 
equipment, and other resources; and 
extended work shifts. To make matters 
worse, some clinical laboratories have 
also seen a decline in their normal test-
ing activity and have had to contend 
with lost revenue and � nancial chal-
lenges as well. 

What is one of the biggest safety 
gaps that laboratories need to tackle?
It is often challenging to determine the 
appropriate safety measures to imple-
ment in a laboratory when working 
with a new infectious agent such as 
SARS-CoV-2. As a result, although 
SARS-CoV-2 is a novel virus, most of 
the Centers for Disease Control and 
Prevention’s (CDC) guidance on how 
to handle it safely is based on previous 
experience with similar coronaviruses. 

In particular, because every labora-
tory’s circumstances are slightly dif-
ferent, CDC recommends that each 
laboratory perform site- and activity-
speci� c risk assessments to develop 
appropriate safety measures tailored 
to that laboratory’s unique situation. 
This includes determining the number 
of people that a laboratory can safely 
accommodate while maintaining social 
distancing, assessing cleaning proce-
dures, and reviewing emergency opera-
tional plans, especially those focused 
on how to protect staff at higher risk 
for severe illness from COVID-19. 

We at CDC believe that, unfortu-
nately, many laboratories are failing to 
perform these assessments, making this 
the biggest gap with regard to safety 
in clinical laboratories today. Training 
on how to conduct a risk assessment is 
often not provided to clinical labora-
tory professionals or included in many 
laboratory training programs. Because 
of this, laboratories tend to rely on 

generic hazard assessments instead of 
site- and activity-speci� c risk assess-
ments. The clinical laboratory com-
munity, including those of us at CDC, 
are working to address this gap by 
implementing a consistent approach 
for training on risk assessments and 
appropriately managing risks to keep 
laboratories and their staff safe.

What additional actions can 
laboratory professionals take to 
ensure workplace safety?
In addition to conducting better 
and more frequent risk assessments, 
laboratory professionals must 
understand their specific roles and 
responsibilities, receive adequate 
training, and revise procedures 
accordingly before and during an 
emergency response. Responding 
to the challenges of the COVID-19 
pandemic should reinforce the 
importance of good laboratory 
practices, particularly those related 
to laboratory quality, safety, and 
accreditation. 

Furthermore, a systems improve-
ment process should be implemented 
to ensure that the laboratory is 
prepared to respond not only to the 
current COVID-19 pandemic, but 
also to future public health emergen-
cies. Although the laboratory response 
to COVID-19 has been challenging, 
it has demonstrated the important 
role that clinical laboratory medicine 
plays in both patient care and public 
health. The critical work of clinical 
laboratory professionals has never 
been so well-recognized, and thus 
it is more important than ever for 
clinical laboratories to continue focus-
ing on operating with integrity and 
excellence. 

Reynolds M. Salerno, PhD, is the 
director of the division of laboratory 
systems at CDC in Atlanta. 
+EMAIL: yyw2@cdc.gov 
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