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The goals of ICAP 
are to promote the 
harmonization of HEp-2 
IFA pattern nomenclature, 
refine interpretation and 
test result reports, and 
emphasize immunological 
associations and  
clinical relevance  
of IFA patterns.
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n 
CMS SEEKS DIGITAL PRIOR 
AUTHORIZATION SYSTEM  
BY 2026

The Centers for Medicare and 
Medicaid Services (CMS) issued 

a proposed rule that would require 
some payers to implement an 
electronic prior authorization process 
and shorten the timeframes for payers 
to respond to prior authorization 
requests through electronic exchanges 
by 2026.

The rule would require use of a 
Health Level 7-based application 
programming interface, known as 
an API, to support electronic prior 
authorization. Payers also would have 
to include a specific reason when 
denying requests, publicly report cer-
tain prior authorization metrics, and 
send decisions within 72 hours for 
urgent requests and 7 calendar days 
for standard requests.

The proposed rule would apply to 
Medicare Advantage organizations, 
state Medicaid and Children’s Health 
Insurance Program agencies, Medicaid 
managed care plans, CHIP managed 

care entities, and Qualified Health 
Plan issuers on the federally facilitated 
exchanges. CMS said a more efficient 
electronic system would save physi-
cian practices and hospitals more than 
$15 billion over a 10-year period.

n 
FEDERAL INVESTIGATORS 
SUSPICIOUS OF SARS-COV-2 
ADD-ON TESTS

The Department of Health and 
Human Services Office of 

Inspector General (OIG) issued a 
report finding that a small number of 
labs billed Medicare for “questionably 
high” levels of tests alongside SARS-
CoV-2 tests in 2020. This boosted the 
payments they received and raises 
“concern about potential waste or 
fraud, suggesting a need for further 
scrutiny of billing by these labs,” 
according to OIG.

The so-called add-on tests 
included respiratory pathogen panels, 
genetic tests, and allergy tests—along 
with SARS-CoV-2 tests. OIG noted 
that while it is not unusual for labs to 
bill for SARS-CoV-2 tests and other 

tests on the same claim, specific bill-
ing patterns—such as a high volume 
of or high payments for add-on 
tests—raised concerns.

OIG found that 378 labs billed 
Medicare Part B for add-on tests at 
questionably high levels—in volume, 
payment amount, or both—compared 
to 19,199 other labs they studied. 
They also found a small number of 
labs that had at least 10 claims where 
two labs had billed for the same 
enrollee for the same tests on the 
same day, which could indicate fraud.

Part of the concern is that some of 
the 378 labs billed for add-on tests in 
combinations that had little variation 
across patients. “This may indicate 
that these tests were not specific to 
individual patients' needs,” OIG said.

For example, one lab regularly 
billed for a combination of five add-
on respiratory tests on almost all 
of its claims for SARS-CoV-2 tests, 
resulting in an average claim of $666. 
The average payment to other labs 
was $89. OIG referred the problem 
labs to the Centers for Medicare and 
Medicaid Services for further review.

HHS Announces First LymeX Diagnostics Prize Winners
The Department of Health and Human Services (HHS) announced 10 phase 1 
winners in the LymeX Diagnostics Prize. A partnership between HHS and the 
Cohen Foundation, the competition aims to nurture the development of human 
diagnostics toward Food and Drug Administration review.

Fifty-two organizations have entered the competition, using techniques from 
radiological imaging to genomics sequencing to microfluidics. They also use 
different types of samples, including urine, whole blood, and serum. Some 
submissions also used approaches from diagnostics for other infectious diseases, 
including SARS-CoV-2. Winners each receive $100,000 and can move on to the 

second phase of the competition.
The phase 1 winners include BlueArc Biosciences, Drexel University 
College of Medicine, George Mason University, HelixBind, InBios 
International, Massachusetts General Hospital, Serimmune, T2 
Biosystems, Tufts University, and Virginia Tech.

Laboratories currently use a two-tier serological testing system that 
is only accurate 4−6 weeks after infection, the announcement noted.

Future phases are expected to focus on clinical and nonclinical 
validation of diagnostic tests that detect active infection by Lyme-

disease-causing bacteria, as well as readiness for regulatory submission 
and entry into the market.

Federal Insider
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Call for Poster Abstracts Deadline I February 16, 2023
What happens when we come together as ONE global lab medicine community? 
Genius is shared, theories are proven, correlations are discovered and ideas are 
challenged. Does your poster have the power to change the conversation?

Submit your research as a poster abstract to be considered for travel grants and 
recognition, including AACC Academy Distinguished Abstracts,  
Division Awards, and the Student Research Award competition.

For complete submission guidelines scan the code with 
your smartphone or visit meeting.aacc.org/abstracts.GLOBAL LAB MEDICINE COMMUNITY
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T he explosive growth of point-of-care (POC) testing 
menus—and the need for POC teams to oversee 

testing across many settings—requires rapid adaptability 
and a dynamic quality management system (QMS).  When 
applied to a person, the word dynamic describes someone 
who is spirited, energetic, positive, and equipped with new 
ideas. Not surprisingly, this adjective captures the attributes 
of our POC coordinators. When applied to a system, 

dynamic describes one that is flexible 
during constant change. So, how could 
you design your POC QMS to provide 
standardized, stable, and reliable 
services in the environment of change?  
Essentially, you apply proven models 
for designing a QMS for the clinical 
laboratory and remember the aspects of 
continuous quality improvement (CQI) 
to embrace the need for change.

Let’s start with an overview of the 
quality system essentials (QSE) of the 
QMS model, following guidelines from 
the Clinical Laboratory and Standards 
Institute (CLSI), listed in Table 1 (1).

QSE 1: Organization and Leadership 
An organization should identify qualified 
people who will be responsible for all 
phases of POC testing (POCT): patient 
or client preparation, test performance, 
and reporting of test results. The QMS 
should charge the POCT committee 

with determining appropriateness for 
each offering. The POCT committee 
also should use key performance indi-
cators (KPI) to assess the effectiveness 
of each test. This helps the committee 
make informed decisions in a dynamic 
fashion to support continued services, 
implement changes, or discontinue 
service offerings.

QSE 2: Customer Focus
Customers of the POCT program 
may include the healthcare providers 
who receive POCT results, as well as 
users—even patients—who interact 
with POCT equipment. A dynamic 
POCT program seeks customer 
feedback, assesses the adequacy of 
customer education, and evaluates 
timeliness of communications.

Design a mechanism for seeking 
feedback from your customers and 
directly addressing shortcomings of the 
POCT services provided and managed, 
including education, training, address-
ing technical issues, and timeliness of 
communication.

QSE 3: Facilities and Safety 
Management
The POC QMS needs to assure the 
safe use of POCT devices, reduce risks 
of contamination and exposure, and 
review the reported and potential inju-
ries to customers. Safety also includes 
assuring the security of protected 
health information throughout the 
network and with all interfaces.

QSE 4: Personnel Management
Establishing bidirectional communi-
cation between managers and users 
is essential. This helps ensure that 
test personnel are adequately trained 
to maintain and operate equipment, 
assess the adequacy and quality of 
specimens, perform patient and qual-
ity control testing, and determine 
whether obtained results can be 
released and reported. Feedback from 
testing personnel, or their preceptors 
and assigned leads, should enable your 

Designing a Dynamic Quality 
Management System for  
Point-of-Care Testing

By Jack A. 
Maggiore, PhD, 
MT(ASCP), 
DABCC, FAACC 

TABLE 1: 
Quality System Essentials

1. Organization and Leadership
2. Customer Focus
3. Facilities and Safety  
    Management
4. Personnel Management
5. Supplier and Inventory  
    Management
6. Equipment Management
7. Process Management
8. Documents and Records  
    Management
9. Information Management
10. Nonconforming Event  
      Management
11. Assessments
12. Continual Improvement
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POC coordinators to adapt the train-
ing and assessment of competency. 

QSE 5: Supply and Inventory 
Management
The POC QMS needs to designate 
responsibilities for communicating 
with manufacturers and suppliers, and 
define roles with purchasing, manage-
ment of supply chain disruptions, and 
determining provisions for alternate 
testing. Managers must carefully weigh 
the decision to maintain a decentral-
ized inventory at the POC versus 
centralizing a shared inventory.

QSE 6: Equipment Management
The selection of equipment vendors 
should include providing desired 
operating specifications in requests 
for proposals (RFP) and assessing the 
suitability of equipment. A dynamic 
POC QMS will solicit feedback and 
participation of key clients in this 
process. Other aspects of equipment 
management include determining 
maintenance schedules, calibration 
and calibration verification frequency, 
and establishing operating procedures 
related to instrumentation.

QSE 7: Process Management
Although individualized quality control 
plans (IQCP) may have been based on 
the premise of reducing the frequency 
of quality control testing, it is the man-
ager’s assessment of risks in each step 
of the total test process that guides the 
QSE of process management.

For each POC service provided, 
POC coordinators should carefully 
map workflow diagrams to include 
processes of preexamination, examina-
tion, and postexamination phases of 
testing. They also must identify poten-
tial bottlenecks and risks, and assemble 
a team to implement processes to over-
come them. The goal is to ensure the 
timeliness of accurate and actionable 
results to facilitate informed decisions 
for patient care.
 
QSE 8–9: Document and Records 
Management—Information 
Management
The POC QMS needs to define the 
systems for assuring secure and confi-
dential records and the flow of infor-
mation. A dynamic system will always 

test the integration of results from 
different measurement procedures, test 
connectivity, define backup procedures 
for disruptions to connectivity, and 
incorporate billing practices to capture 
all aspects of POCT.

QSE 10: Nonconforming Event 
Management
A dynamic POC QMS must include 
processes for detecting and document-
ing nonconformities. The way non-
conforming events are received by the 
POC management team may include a 
formal process for receiving customer 
complaints and staff comments.

Nonconformities also may  
arise from quality control reviews, 
proficiency testing or external quality 
assessment failures, and patient chart 
reviews. Be certain to define your 
mechanism for performing a thorough 
root cause analysis (RCA) process.

Failures are part of all systems, 
regardless of their design, and how we 
respond to failures defines our legacy 
as managers and directors. Failures are 
opportunities to improve, and those 
readers who by now have embraced the 
mantra of being dynamic recognize that 
one cannot implement effective changes 
unless a thorough RCA is performed.

QSE 11: Assessments
A POC QMS needs to define a 
system to audit POCT locations 
regularly and describe the audit’s 
methods. The POC QMS should 
also define the type and reason for 
the audit and include an initial or 
new site audit, scheduled audits—
quarterly and biennial—and audits 
targeted as effectiveness checks for 
implemented corrective actions after 
nonconforming events.

Equip your POC auditors with an 
audit checklist to guide the process, 
and train your POC coordinators 
to perform thorough audits. Being 
transparent with customers fosters 
these relationships and turns the 
auditing process into one that is 
perceived as mutually beneficial and 
not blaming or punitive. 

Informally, regular check-ins 
from your POC coordinators with 
each testing site convey visibility 
and facilitate communication about 
issues related to QC, inventory, and 

personnel changes. Develop a suc-
cinct checklist to document these 
interactions as well, whether by 
telephone, in-person, or virtual.

QSE 12: Continual Improvement
Herein lies the QSE that reminds us 
of the need to embrace change and be 
dynamic. Importantly,  an effective CQI 
process requires that the POCT com-
mittee have a presence in organization-
wide continual improvement initiatives.

The CQI process includes incor-
porating feedback from customers. 
However, assessing improvements can-
not be subjective; they must be mea-
surable. Tie your KPI to the need for 
operational improvements, and use data 
analytics to demonstrate advancements 
resulting from your implementations. 
Use the audit and assessment process to 
monitor the effectiveness of CQI.

Important Reminders 
The POC laboratory director needs 
to assess whether delegated duties are 
being performed in accordance with 
CLIA regularly, and if changes are 
required to ensure better oversight 
of the management and delivery of 
services. The laboratory director also 
needs to assess the effectiveness of each 
IQCP, and whether identified risks are 
adequately mitigated for each method’s 
total testing process. 

POC professionals are known to 
share best practices and report chal-
lenges in the delivery of their services. 
The recognized leaders in this field are 
those who identify and anticipate the 
need for changes in their program-those 
who embrace the need to be dynamic.

References
1. CLSI. Essential Tools for Implementation 

and Management of a Point-of-Care 
Testing Program, 3rd Edition. CLSI guide-
line POCT04. Wayne, PA Clinical and 
Laboratory Standards Institute; 2016.
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Alternative Screening and Typing Method Proposed  
for β-globin Variants and β-thalassemia 
A newly developed rapid prediction model based on direct measurement  
of intact global chains might be an alternative to large-scale phenotypic 
screening and typing of β-globin variants and β-thalassemia, according to 
recent research (Clin Chem 2022; doi: 10.1093/clinchem/hvac151).

The model uses a matrix-assisted laser desorption/ionization time-of-
flight mass spectrometry (MALDI-TOF-MS) platform, which is quicker 
than the usual methods, and both highly accurate and predictive,  
according to researchers.

They note that 90% of global β-globin disorder patients live in low- and 
middle-income countries, which are beset by resource limitations.

In response, the researchers constructed a MALDI-TOF-MS-based 
approach for identifying various β-globin disorders and classifying 

thalassemia major (TM) and thalassemia intermedia (TI) patients 
using 901 training samples with known HBB/HBA genotypes. This 
approach involves a prediction model for identifying different 
forms of β-globin disorders in a single MALDI-TOF-MS test based 
on δ- to β-globin, γ- to α-globin, γ- to β-globin ratios, and/or the 
abnormal globin-chain patterns. 

The researchers validated the accuracy of this method for 
population screening and clinical classification in two separate 

cohorts, with 16,172 participants and 201 β-thalassemia patients. 
The researchers used traditional methods as controls and considered 

genetic tests the gold standard for testing positive specimens.
The validation study yielded results comparable to standard 

methods. Clinical specificity was 99.89% for MALDI-TOF-MS, versus 
99.71% for the traditional methods. Accuracy was 99.78%, versus 99.16% 
for the traditional methods. MALDI-TOF-MS sensitivity was higher than the 
new method, 97.52% versus 88.01%. 

The new assay identified 22 additional abnormal hemoglobins in 69 
individuals, including 9 novel hemoglobins. The new assay also accurately 
screened for 9 carriers of deletional hereditary persistence of fetal 
hemoglobin or δβ-thalassemia. TM and TI were well-classified in 178 out of 
201 samples from β-thalassemia patients, researchers reported.

n 
CELL-FREE DNA MAY HELP  
SPOT RISK OF COGNITIVE  
AND OTHER DECLINE

Circulating serum genomic 
cell-free DNA (ccf-gDNA) 

may be useful for identifying people 
at increased risk of developing 
dementia and worsening cognition 
and frailty, according to a recent 

study (J Alz Disease 2022; doi: 
10.3233/JAD-220301).

Altered cell homeostasis 
observed in patients with cogni-
tive decline and frailty leads to cell 
death, and this turnover leads to 
release of ccf-gDNA. To see whether 
serum ccf-gDNA is associated with 
physical and cognitive decline in 
older adults, the researchers tested 

serum from 631 community-
dwelling individuals with an aver-
age age of 79 who were without 
cognitive impairment at baseline. 
Participants received yearly physi-
cal and cognitive testing and had 
blood drawn once a year over 8 
years. The researchers quantified 
serum ccf-gDNA fragments using 
digital PCR. They also referenced 
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an array of cognitive and physical traits, risk of dementia, global 
cognition, and frailty at or nearest the time of blood draw, with 
adjustment for age, sex, race, and education. 

In a cross-section analysis, the researchers found that higher 
ccf-gDNA levels were associated with a lower global cognition 
score and slower gait speed at the evaluation nearest to blood 
draw. Higher ccf-gDNA levels were associated with increased 
odds of incident dementia (OE 1.27, 95% CI, 1.05, 1.54). 

A longitudinal analysis revealed that higher levels of ccf-
gDNA were associated with steeper general cognitive decline and 
worsening frailty. For every 100 copies/mL increase in ccf-gDNA, 
there was a steeper decrease in global cognitive score of 0.11 
points per year and a steeper increase in frailty z-score per year of 
0.13 points per year.

This study is a first step towards characterizing the role of 
ccf-gDNA as a blood-based biomarker of cognitive decline and 
progression of frailty and further underscores the importance of 
inflammation in the geriatric syndromes of dementia and frailty, 
the researchers said.

n 
STUDY POINTS TO EGFR ISSUES

Recent research suggests that in the absence of cystatin C testing, 
estimated glomerular filtration (eGFR) rate inadequately 

distinguishes broader risks associated with mild chronic kidney 
disease (CKD) based on serum creatinine level (JAMA Network 
Open 2022; doi:10.1001/jamanetworkopen.2022.38300).

Kidney function is usually estimated from serum creatinine 
level, whereas an alternative glomerular filtration marker, cystatin C 
level, is more closely associated with cardiovascular disease (CVD) 
and mortality risk.

Researchers evaluated whether testing concordance between eGFR 
rates based on cystatin C (eGFRcys) and creatinine (eGFRcr) levels 
would improve risk stratification for future outcomes and whether 
estimations differ by age. 

The researchers ran a prospective population-based cohort study 
with 428,402 participants and median follow-up of 11.5 years. 
Participants had eGFRcr greater than or equal to 45 mL/min/1.73 
m2, albuminuria (defined as albumin levels less than 30 mg/g), and 
no preexisting CVD or kidney failure. 

The researchers categorized CKD by concordance between 
eGFRcr and eGFRcys across the threshold for CKD diagnosis, defined 
as 60 mL/min/1.73 m2. They assessed 10-year probabilities of CVD, 
mortality, and kidney failure according to CKD status. Multivariable-
adjusted Cox proportional hazards models tested associations between 
CVD and mortality. Area under the receiving operating curve tested 
discrimination of eGFRcr and eGFRcys for CVD and mortality. The 
Net Reclassification Index assessed the usefulness of eGFRcr and 
eGFRcys for CVD risk stratification. Analyses were stratified by older 
(65–73 years) and younger (under 65) age groups. 

Among 428,402 participants, the median age was 57. Among the 
76,629 older participants, there were 9,335 deaths and 5,205 CVD 
events. Among the 351,773 younger participants, there were 14,776 
deaths and 9,329 CVD events. The 10-year probability of kidney 
failure was less than 0.1%. Regardless of the eGFRcr, the 10-year 
probabilities of CVD and mortality were low when eGFRcys was 
more than or equal to 60/mL/min/1.73 m2. With eGFRcys less than 
60/mL/min/1.73 m2, 10-year risks were nearly doubled in older 
adults and more than doubled in younger adults. Use of eGFRcys 

better discriminated CVD and mortality risk than eGFRcr. Across a 
7.5%, 10-year risk threshold for CVD, eGFRcys improved case Net 
Reclassification Index by 0.7% (95% CI, 0.6%–0.8%) in older people 
and 0.7% (95% CI, 0.7%–0.8%) in younger people. eGFRcr did not add 
to CVD risk estimation. 

These findings suggest that eGFRcr of 45–59 mL/min/1.73 m2 
includes a proportion of individuals at low risk and fails to capture a 
substantial proportion of those at high risk for CVD and mortality. 
The eGFRcys appears to be more sensitive and specific for CVD and 
mortality risks in mild CKD.

© 2022 SSI Diagnostica A/S. All rights reserved. TECHLAB is a trademark of TECHLAB, Inc. 
ImmuView and the SSI Diagnostica Logo are trademarks of SSI Diagnostica A/S. PN 9282022001
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A
rtificial intelligence 
(AI) models in 
healthcare have the 
potential to improve 

the precision and speed of personal-
ized medicine for patients, in some 
cases helping to identify the best 
treatment or preventive care. 
Clinicians are already implementing 
these models in areas such as early 
detection of sepsis and analyzing 
radiology images for diagnosis of 
prostate cancer and other condi-
tions. It’s a growing area of interest 
that laboratory medicine profes-
sionals should pay attention to, as 
data generated by laboratory 
testing is a major component 
incorporated into AI tools to 
generate clinical decisions. 

Clinical AI and a subset of AI 
known as machine learning (ML) 
can be used for tasks in a broad 
range of fields from precision 
medicine to population health, 
said Wade Schulz, MD, PhD, an 
assistant professor of laboratory 
medicine and a computational 
healthcare researcher at Yale 
School of Medicine in New Haven, 
Connecticut. The main advantage 
is speed because these tools rely on 
computerized instead of manual 
tasks. There’s a lot of interest in 
how to make AI/ML algorithms 
more vanced so they can predict 
more complex outcomes such as 
response to cancer treatment or 
risk for adverse events from sur-
gery, he said.

Labs will have to tackle problems with data,  
computing power, and trust before a  
revolution takes hold.

AI
BY KAREN BLUM

IN LABORATORY 
MEDICINE

A 
STATUS 
REPORT 

ON 
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Clinicians focus on understanding 
individual patients and their trajec-
tories, explained Tylis Chang, MD, 
vice chair of pathology informatics 
for Northwell Health, chief medi-
cal information officer for the health 
system’s Pathology Service Line, and 
medical director for North Shore 
University Hospital Laboratories, 
in Manhasset, New York. But 
laboratorians have great skills 
in aggregating and processing 
data, said Chang, a member 
of AACC’s Data Analytics 
Steering Committee: “A 
natural extension of deliver-
ing a lab result is to deliver 
a risk analysis or a likely 
diagnosis. That’s really what 
all these predictive analytic 
tools are about.”

CURRENT AND POTENTIAL 
USES OF AI IN THE LAB
There has been some adoption of AI 
and ML techniques in the labora-
tory setting, primarily in molecular 
pathology (such as in classification 
of central nervous system tumors 
by DNA methylation profiling) 
and digital pathology (like image 
analysis), but it’s been going slowly, 
said Carlos J. Suarez, MD, associate 
director of the molecular pathology 
laboratory at Stanford University 
Medical Center in California and co-
director of the Genetic and Genomic 
Testing Optimization Service. “It’s 
been there,” he said, “it just hasn’t 
been widely advertised.” 

A review paper he coauthored 
(Clin Biochem 2022; doi: 10.1016/j.
clinbiochem.2022.02.011) high-
lighted some examples of AI/ML 
that have been studied in the lab, 
such as predicting laboratory test 
values, improving laboratory utiliza-
tion, automating laboratory pro-

cesses, promoting precision labo-
ratory test interpretation, and 

improving laboratory medicine 
information systems—some 
with impressive accuracy. 

For example, a study 
cited in the article used 
a neural network model 
to predict iron-deficiency 
anemia and serum iron lev-
els based on features from 
a routine complete blood 

count. Another study cited 
discussed the development 

of a machine learning model 
capable of recommending what 

laboratory tests a provider should 
order. Overall, AI/ML technology 
holds promise to leverage large 
amounts of medical data to create 
more personalized interpretations 
of test results, the paper said, such 
that the paradigm could shift from 
defining a normal hemoglobin level 
in general to defining one for a par-
ticular individual.

Chemistry and immunology 
laboratories are particularly well-
suited to leverage machine learning 
because they generate large, highly 
structured data sets, Schulz and oth-
ers wrote in a separate review paper 
(Clin Chem 2021; doi: 10.1093/
clinchem/hvab165). Labor-intensive 
processes used for interpretation and 
quality control of electrophoresis 
traces and mass spectra could benefit 
from automation as the technology 
improves, they said. Clinical chemis-
try laboratories also generate digital 
images—such as urine sediment 
analysis—that may be highly con-
ducive to semiautomated analyses, 
given advances in computer vision, 
the paper noted.

Chang sees two overarching 
classes of AI models: those that 
tackle internal challenges in the lab, 
such as how to deliver more accurate 
results to clinicians; and those that 
seek to identify cohorts of patients 
and care processes to close quality 
gaps in health delivery systems.

RELYING ON AI  
TO DO A DIAGNOSTIC 
TASK THAT HIGHLY 

SPECIALIZED STAFF OR 
BIOLOGISTS ARE DOING 

CAN PRESENT A BIG 
TRUST HURDLE.
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The lab, however, “isn’t truly an 
island,” said Michelle Stoffel, MD, PhD, 
associate chief medical information offi-
cer for laboratory medicine and pathol-
ogy at M Health Fairview and the 
University of Minnesota in Minneapolis. 
“When other healthcare profession-
als are working with electronic health 
records or other applications, there 
could be AI-driven tools, or algorithms 
used by an institution’s systems that 
may draw on laboratory data.” 

HURDLES TO ROUTINE 
IMPLEMENTATION OF AI
Laboratories still must face signifi-
cant challenges before the technol-
ogy can be used in a more wide-
spread manner. These include the 
need to collect high-quality data 
from diverse populations and to 
manage costs associated with com-
putational infrastructure and person-
nel to develop and update algorithms 
and software tools.

In this relatively new field, there 
also have been no guidelines on best 
practices to clinically validate the 
algorithms. The College of American 
Pathologists within the past year 
formed a committee to help establish 
laboratory standards for AI appli-
cations. Although it’s still unclear 
what role federal and state regula-
tors will take, the Food and Drug 
Administration has convened a com-
mittee to look into AI-driven devices, 
said Suarez. 

Lack of familiarity with the tech-
nology also can be a barrier to select-
ing appropriate programs for use, 
said Suarez and Stoffel, noting that 
some people rely on the vendor’s 
marketing information, which can be 
overstated. In that case, laboratory 
professionals can ask for help from 
someone else at their institution 
knowledgeable about the field who 
can aid in assessing these models. 

Understanding the different tasks 
that AI could assist with can help 
in approaching some of the chal-
lenges, Stoffel said. For people not as 
familiar with AI, trusting an AI model 
to do a diagnostic task that highly 
specialized staff or biologists are 
doing can present a big trust hurdle, 
Stoffel said, versus incorporating AI 
for something that seems lower risk, 
such as assessing workflow for areas 
that could be optimized, or detecting 

patterns in test utilization that could 
be improved. “These are things that 
would add value, and that nobody [in 
the lab] may have the bandwidth to 
do today,” she said. 

Another approach is to implement 
an AI program alongside a manual 
process, assessing its performance 
along the way, as a means to ease into 
using the program. “I think one of the 
most impactful things that labora-
torians can do today is to help make 
sure that the lab data that they’re 
generating is as robust as possible, 
because these AI tools rely on new 
training sets, and their performance 
is really only going to be as good as 
the training data sets they’re given,” 
Stoffel said.

There are ethical considerations 
when using AI in medicine, too. One 
is data access, and another is how to 
properly get consent from patients 
to include their data in larger pools, 
Schulz said. And, when the data is 
used, how can clinicians ensure they 
don’t introduce additional biases? 
“The models we produce are only as 
good as the data we collect,” Schulz 
said. “So if there are underlying 
biases in how we provide clinical 
care, those will potentially translate 
through to our models as well.”

AI models also may not help if 
the data set used doesn’t reflect the 
population served by a particular 
laboratory or health system, said 
Lucila Ohno-Machado, MD, PhD, 
MBA, the incoming deputy dean 
for biomedical informatics at Yale 
School of Medicine. Understanding 
and validating the models for indi-
vidual settings is something impor-
tant to do, she noted. 

“Our job is to ensure that, when-
ever we do predictions for a particular 
patient that change the course of care, 
we are very convinced that the model is 
appropriate and it’s the best we can do 
at a particular point in time,” Ohno-
Machado said, noting that models will 
need to be refreshed over time as new 
data and outcomes are collected.

BUILDING A BRIDGE  
TO THE FUTURE
In an effort to help with data access 
and related issues, the National 
Institutes of Health launched its 
Bridge2AI program to generate new 
flagship biomedical and behavioral 

data sets. The program also aims to 
define best practices for the col-
lection and preparation of AI/ML 
data for biomedical and behavioral 
research. Ohno-Machado, Schulz, 
and some other laboratory experts 
are involved. 

“It’s a very special program,” which 
aims to generate large amounts of 
data with the proper consent 
structure, “so those data can be 
used to produce AI models 
that introduce innovations 
in AI that can result in bet-
ter health for individuals,” 
Ohno-Machado said.

“It’s a way of looking 
at it that is very different 
than the hypothesis-driven 
research that has tradition-
ally been funded,” she added. 
“It’s funding to get large 
quantities of data in a very 
principled manner, and very 
standardized and organized so that 
AI can thrive from those large data 
collections.”

Schulz is involved in 
Bridge2AI projects focused 
on cell maps and integrat-
ing cell-level and clinical 
data into large databases. 
“It’s a very new area for 
clinical medicine,” he said.

In the future, AI will 
be incorporated directly 
into more devices and 
instruments, and laboratory 
directors might not be choosing 
standalone AI programs, Stoffel said. 
Instead, AI features may be incorporated 
into larger software packages they’re 
considering. “It’s going to allow us to 
move forward with many more preci-
sion medicine-based approaches and 
leverage a lot of biomedical knowledge 
that today does not make it into clinical 
AI and ML models,” Schulz said. 

“I think it will be ubiquitous to 
the point that you don’t care if it’s 
AI or some other type of method to 
generate the results,” Ohno-Machado 
said. “With more and more data, the 
models tend to just get better. And the 
intention to have training data that is 
more diverse will mitigate some of the 
problems AI has had to date.” 

Karen Blum is a freelance medical/
science writer in Owings Mills, Maryland. 
+EMAIL: karen_blum@verizon.net 

Take a deeper dive 
into data in the January issue of 

The Journal of Applied 
Laboratory Medicine. The 

special issue, Data Science and 
the Clinical Laboratory,   

is available at  
academic.oup.com/jalm.

mailto:karen_blum@verizon.net


12 JANUARY/FEBRUARY 2023

E
ssentialism is the art of saying “no.” 
The goal is to discern what is 
absolutely necessary and then 
eliminate everything else. If you're 

reading this article, you likely said goodbye to 
Essentialism long ago or, like many in labora-
tory medicine, saying “no” is not an option in 
the picklist of your day.

The overwhelming amount of work we all 
take on in the name of patient care is a fact of 
life, so this article is focused on providing you 
survival skills to control the chaos that is inevi-
tably coming your way. Like many aspects of 
life, we have control only over our own actions. 
For that reason, we will start with how to con-
trol the chaos of our own making. 

START WITH YOURSELF
Discipline goes a long way when it comes to 
successful time management. Having a routine 
and sticking with it is key to making any 
combination of time management approaches 
successful. Beware, the tips and tricks in this 
section are geared towards those who embrace 
technology. But even if you are a pen and 
paper individual and rarely turn to technology 
to solve problems, there are still concepts to 
extract from the information below.

KEEPING TRACK OF NEW TASKS
A major challenge is that new tasks come 
from many avenues. We get requests via email, 
phone, unplanned conversations (digital or in 

As laboratory medicine professionals keep 
absorbing new tasks, they need practical 
advice to manage their time and projects.

 C

CONTROLLING 
YOUR
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BY FREDERICK G. 
STRATHMANN, PHD, MBA, 
DABCC (CC, TC) , AND PRANAY 
KUMAR, MBA, PMP

 CYOUR  HAOS
person), and scheduled meetings. Takeaways 
that require action or follow-up can be incor-
porated in real time with note-taking and are 
easier to capture. Setting aside time at the 
end of the day to review notes and collect to-
dos is a valuable way to end the day. 

Try to categorize tasks into three categories: 
1) immediate response required, 2) not urgent 
and minimal effort, and 3) not urgent but 
substantial time required.

The first category gets acted on immedi-
ately, requiring little to no focus on schedul-
ing and tracking. For these types of issues, 
it's important to assure they are urgent and 
document them after the fact if required. 
Although the task itself may get taken care of, 
it may be necessary to submit a report, notify 
several teammates of a decision, or take an 
action. For these reasons, this “immediate” 
task could easily flow into the second or third 
category requiring additional steps.

For non-urgent and minimal effort issues, 
the biggest challenge often is keeping track of 
them. If the task arrives via email, simple flag-
ging of the email is a nice approach—assuming 
it does not get overused. It can be useful to set 
expectations around flagged emails, such as all 
requiring follow-up the same day.

It is important to note that “follow-up” 
does not necessarily mean completing the 
task. Any action that moves the issue closer 
to resolution or into the larger issue tracking 
process can be a follow-up. Sometimes, even 
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a simple reply to say, “I received your 
request—I’ll take a look,” can go a 
long way toward maintaining healthy 
communication.

SWEATING THE SMALL STUFF
Small to-dos from phone messages or 
unplanned conversations are often best 
served by having a lightweight list pro-
gram available. Many email providers 
feature an integrated task program that 
can track flagged emails and create lists 
based on them. More specialized or 
curated lists can help you avoid losing 
items in the shuffle. For example, a list 
specifically for your direct supervisor is 
always a good way to ensure needs are 

is valuable for tasks due weeks or even 
months out that might only take a few 
hours to complete. For this reason, the 
start date plays a useful role and will 
make sure there is sufficient time to 
devote based on the estimates you made.

Of course, those estimates are not 
useful if they’re inaccurate. This is 
why time tracking is vital, offering 
real-time feedback of how accurate 
our time estimates are. Being able to 
mentally think through what will go 
into an effort, assign a time estimate, 
and then track how accurate our 
estimate was is invaluable.

Often, we don’t have all the 
pieces to make a completely accurate 
estimate, and this is the art of time 
management. If we’ve tracked other 
efforts, we can use similar tasks to 
refine our estimate rather than using 
generic fudge factors like 1.5x the 
original, unfounded estimate.

PUTTING ALL THE PIECES  
IN A BOX
One of the most valuable strategies 
for managing time is timeboxing. At 
its core, timeboxing is converting that 
long to-do list into blocks of planned 
time on your calendar.

Getting started with timeboxing is 
easy. Just start blocking off focus time 
or work time on your calendar more 
regularly. If your schedule allows, you 
may be able to keep a regular cadence 
and block recurring times for indepen-
dent work, keeping interruptions and 
meetings to a minimum. The limita-
tion to this approach is that it does not 
ensure you will be devoting sufficient 
time daily to planned tasks.

To use timeboxing efficiently, it 
helps to explicitly plan out the work 
you’ll be doing each day. How far into 
the future you plan is up to you. Like 
the end-of-day ritual described above 
for collecting to-dos, a valuable morn-
ing routine is to timebox new tasks, 
adjust proposed plans, and review 
what is coming up. 

If you are worried about filling up 
too much of your calendar, consider 
scheduling your task-related work as 
“tentative” and alerting your team-
mates that tentative time is available 
as needed. Scheduling tasks as “free” 
keeps your calendar wide open but 
can be a dangerous path towards 
never having enough time allocated to 
your to-dos. 

met in a timely manner and the small 
things are not forgotten.

Direct reports, volunteer organi-
zations, and specific projects are all 
examples of lists that can help to orga-
nize your thoughts and the demands 
that come your way. The risk with this 
strategy, however, is that tasks are not 
tracked beyond simple due dates. For 
that reason alone, it is best to use this 
approach for short-term needs and 
bump larger efforts to another system 
for tracking.

For time estimating purposes, leave 
items on these short-term lists only if 
the total time will be 15 minutes or less 
to complete.

TACKLING THE LARGER TO-DOS
The larger, more demanding tasks 
are where we often run into trouble. 
Depending on your work style, you 
may enjoy the sense of fear that 
comes from a deadline approaching. 
Or perhaps you truly believe you do 
your best work under pressure. It’s 
important to work in the manner that 
is most sustainable for you. For the 
purposes of this article, we’ll assume 
a more measured approach and intro-
duce the use of task-management 
software.

There are numerous ways to keep 
track of larger efforts, and for tasks 
that are solo efforts, you have con-
siderable latitude. If your organiza-
tion has a task-management software 
system, it may be easy to get a spot 
within that ecosystem. These often 
are free to you, feature-rich, and inte-
grated with existing tools.

Regardless of the program, there 
are several key components to track: 
1) due date, 2) estimated time, 3) pri-
ority, 4) start date, 5) time spent, and 
6) dependencies. Most of these are 
obvious and require little explanation; 
however, it is important to highlight 
the value of a few concepts.

First, estimated time is the amount 
of time in minutes or hours the task 
is anticipated to take, and should not 
be confused with duration of the task. 
You may estimate a task due by the 
end of the day on Friday will take 2.5 
hours to complete. If it is only Tuesday, 
you might work 1 hour on Wednesday 
and Thursday and finish up the task 
on Friday before it is due. The duration 
is 3 days, yet the time devoted to the 
task is only 2.5 hours. This distinction 

WHY YOU NEED TO TIMEBOX
Timeboxing refers to converting to-do lists into blocks of 
planned time on a calendar. Relying only on lists can be 
problematic.

1. To-do lists are overwhelming and often have too 
many choices of where to start.

2. We are naturally drawn to simpler tasks which are 
more easily accomplished.

3. We rarely focus on important-but-not-urgent tasks, 
such as setting aside time for learning, when higher 
priority tasks loom.

4. To-do lists provide little to no context about what 
time is available for task completion. 

5. To-do lists lack a strong method to generate commit-
ment to the obligations we have taken on for ourselves 
and others.
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WORKING WITH 
OTHERS: CONTROLLING 
ORGANIZATIONAL CHAOS
When managing a specific project, 
most of your time will be spent on 
the execution phase. But before you 
begin, there are three key questions to 
ask. 1) Is there a clear understanding 
of what we need to get done by all 
involved? 2) How much time do we 
have to complete the project? And 3) 
how many people or resources do we 
have available?

A project manager can combine 
these questions with a stepwise 
approach to develop the overall plan. 
Once you have a project plan defined 
and agreed upon, a regular cadence of 
reviewing the plan, following up on 
tasks, and reporting on status can start 
(see sidebar). 

MAKING IT OFFICIAL: STARTING 
AND LEVERAGING TRUE 
PROJECT MANAGERS
If you are considering a project man-
agement office (PMO), it is important 
to understand the difference between 
project management and a PMO. 
Though these two are interlinked, 
they can be mutually independent of 
each other. The Project Management 
Institute (PMI) defines the landscape 
of project management as “the use of 
specific knowledge, skills, tools, and 
techniques to deliver something of 
value to people.”

PMI also provides Project 
Management Professional (PMP) 
Certification, which is typically 
obtained by project managers. There are 
two criteria to be able to qualify to take 
the PMP test: one based on education 
and the second on project management 
experience. More information can be 
found on their website, www.pmi.org.

Of note, an organization does not 
need PMI-certified project manage-
ment professionals to be able to set up 

and start a PMO. The PMO also can 
be independent of individual project 
managers and be comprised of cross-
functional leaders that come together 
to define and share best practices that 
will lead to successful project comple-
tion and value creation. However, 
having project managers as a part of 
the PMO will be beneficial, as they 
will be the ones executing and enforc-
ing the best practices and processes 
defined by the PMO.

PROJECT MANAGER 
BACKGROUND, SKILLS, AND 
PERSONALITY
There may be existing team members 
who already perform duties of a project 
manager or have the necessary skills to 
become one. Key skills include well-
rounded operational experience, com-
munication, and time-management.

On the operational side, it is criti-
cal that the project manager under-
stand the components that make up 
the project. An alternative would be 
an individual who understands the 
process in its entirety and can spend 
a week or a month learning each pro-
cess step to gain deeper understand-
ing and experience. Communication 
and time-management skills ensure 
team members don’t become over-
whelmed but work efficiently to 
achieve the project goals.

Last but not least is a desire to help 
others. Every project manager and his 
or her team members will face road-
blocks. A successful project manager 
not only reports the issues, but also 
works with team members to solve the 
problem and deliver value.

WRAPPING IT ALL UP
Like all careers, success in laboratory 
medicine depends on a person’s career 
path, training, and personality traits. 
But even the brightest star can burn too 
bright if time is not well managed.

One may have the experi-
ence, skills, drive, and certifica-
tions required to be successful but 
ultimately fall short if stretched too 
thin. Learning to say “no,” having the 
discipline to stay on track, and work-
ing successfully as part of a team 
are all critical for success. Whether 
officially managing a project or just 
managing the project that is your 
career, the tips and tricks above will 
help you burn both bright and steady 
through all the inevitable chaos. 

RECOMMENDED READING
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1. Start planning going backwards 
from the due date to the start date.

2. Communicate the plan and get an 
agreement from all parties (resources) 
involved.

3. Break down tasks in as much  
detail as possible—this clarifies  
and sets expectations for  
everyone involved.

4. Execute the plan. Check in regularly 
with your team members and get 
feedback on how things are progress-
ing. Review and update the plan 
based on feedback. Communicate the 
plan again.

5. Hold a “lessons learned” session at 
the end of the project. This also can 
serve as an official close to the project.

HOW TO 
PLAN 
YOUR 

PROJECT

http://www.pmi.org
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TESTING AND 
SUPPLEMENTATION

VITAMIN 
B

one fractures are a 
major public health 
problem, especially for 
older adults, and 

vitamin D has long been seen as 
key to supporting bone health. But 
data on the effects of vitamin D 
supplementation on fractures has 
not been consistent, leading to 
questions about who needs tests 
for 25-hydroxyvitamin D, the 
proper serum levels, and differing 
recommendations.

In 2021, the United States 
Preventive Services Task Force 
found insufficient evidence to 
recommend screening for vitamin 
D deficiency for asymptomatic, 
community-dwelling adults who 
are not pregnant. More recently, 
a report from investigators in the 
large Vitamin D and Omega-3 
Trial (VITAL) concluded that vita-
min D supplementation performed 
no better than placebo at lowering 
fracture risk in a very large, ran-
domized controlled trial (RCT) in 
generally healthy midlife and older 
adults (N Engl J Med 2022; doi: 
10.1056/NEJMoa2202106).

“For the general population, 
widespread hydroxyvitamin D 
testing could be curtailed,” said 
the study’s first author, Meryl 
LeBoff, MD, chief of the Calcium 

and Bone Section in the Endocrine 
Division at Brigham and Women’s 
Hospital and professor of medicine 
at Harvard Medical School. “In the 
largest RCT of supplemental vita-
min D versus placebo on incident 
fractures and bone health out-
comes with 5.3 years of follow up, 
supplemental vitamin D did not 
reduce fracture risk in generally 
healthy midlife and older adults 
enrolled nationwide.”

Endocrinology and laboratory 
medicine experts do not yet agree 
on how the study results should 
affect hydroxyvitamin D testing. 
Meanwhile, laboratorians’ desire 
to provide accurate results should 
prompt detailed attention to both 
the study and differences between 
testing methods and platforms, 
given a continuing lack of stan-
dardization of hydroxyvitamin D 
tests and methods, experts said.

THE LARGEST  
VITAMIN D STUDY
The recent paper detailed an ancil-
lary analysis in the VITAL study 
to determine whether 2000 IU/
day of vitamin D would result 
in a lower risk of fractures than 
placebo among generally healthy 
men 50 years and older and women 
55 and older in the United States. 

A large study’s findings add uncertainty 
ahead of revised guidelines.
BY DEBORAH LEVENSON
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Notably, recruitment did not enroll 
participants on the basis of vitamin 
D deficiency, low bone mass, or 
osteoporosis.

Participants were diverse. They 
came from all 50 states, including 
almost equal numbers of men and 
women. And 20% were Black, among 
whom vitamin D deficiency is more 
common. The participants completed 
initial questionnaires about demo-
graphic characteristics, medical history, 
and medication and supplement use, 
plus annual questionnaires about 
adherence to the trial regimen, use 
of nontrial supplements, medications, 
major illnesses, and development of 

osteoporosis or its risk factors, physical 
activity, and falls. 

Almost 17,000 participants gave 
baseline blood samples and about 
6,000 gave follow-up samples. Quest 
Diagnostics measured 25-hydroxyvi-
tamin D via liquid chromatography-
tandem mass spectrometry assays cali-
brated to Centers for Disease Control 
and Prevention (CDC) standards. 

Fractures occurred in 5.9% of 
patients who took vitamin D supple-
ments, versus 6.0% of those who got 
placebos. Researchers found no dif-
ference in treatment effect according 
to age, sex, race or ethnic group, body 
mass index, or serum 25-hydroxyvita-
min D levels. Stratification of patients 
by baseline 25-hydroxyvitamin D 
levels yielded no significant differ-
ences in fracture incidence according 
to various levels. Post hoc analysis 
found insufficient power to evaluate 
both effects of vitamin D supplements 
on fracture outcomes in the small 

number of participants with baseline 
25-hydroxyvitamin levels less than 12 
ng/mL and in participants on osteo-
porosis drugs or who had a history of 
fragility fractures at study entry.

Although the authors note the 
large, diverse study population and 
90% vitamin D adherence as strengths, 
they also point to limitations. These 
include evaluation of only one vitamin 
D dose in a trial that was not designed 
to test effects of vitamin D supple-
mentation in vitamin D-deficient 
patients, plus the fact that only 2.4% 
of participants had severe deficiency, 
with 25-hydroxyvitamin D levels less 
than 12 ng/mL.

CHANGES AHEAD?
Because of these limitations, LeBoff 
noted that the results apply only to 
midlife and older healthy adults who 
were not preselected for osteoporo-
sis, severe vitamin D deficiency, and 
gastric and intestinal disorders that 
can interfere with the normal uptake 
of vitamin D.

Joely Straseski, PhD, DABCC, 
FAACC, predicted that these limita-
tions mean the paper will have little 
effect on the volume of vitamin D 
testing in labs for now. She is a profes-
sor of pathology at the University of 
Utah School of Medicine and medical 
director of endocrinology at ARUP 
Laboratories in Salt Lake City.

A common misconception is that 
clinical decisions about testing and 
supplements should be made uni-
formly across patient populations, said 
Anastassios G. Pittas, MD, MS, cochair 
of the Endocrine Society’s vitamin 
D guidelines writing committee and 

chief of endocrinology at Tufts Medical 
Center in Boston. Decisions about 
vitamin D testing and supplementa-
tion should depend on the clinical 
reasons for them—such as risk for 
fractures or diabetes—and individual 
patients' risk for low vitamin D status, 
he added.

Forthcoming, updated vitamin 
D guidelines from the Endocrine 
Society will include population and 
condition-specific recommendations, 
Pittas noted. He was the primary 
investigator of the Vitamin D and 
Type 2 Diabetes Study (D2d), 
which showed that supplementation 
had significant benefit in diabetic 
patients with blood 25-hydroxyvi-
tamin D levels less than 12 ng/mL 
(N Engl J Med 2019; doi: 10.1056/
NEJMoa1900906). This finding 
“highlights the difference between 
supplementing people with low 
25-hydroxyvitamin D levels versus 
further supplementing those whose 
levels are thought to be adequate,” 
Pittas said.

The new guideline authors will 
review the most recent VITAL paper 
and others before issuing updated 
vitamin D recommendations in the 
spring of 2024, said Marie Demay, 
MD, chair of the writing committee 
and professor of medicine at Harvard 
Medical School in Boston. Current 
guidelines issued in 2011 noted 
insufficient evidence to recommend 
screening individuals who are not 
at risk for deficiency or prescrib-
ing vitamin D for a cardiovascular 
protection benefit (J Clin Endocrinol 
Metab 2011; doi: 10.1210/jc.2011-
0385). The updated Endocrine 
Society guidelines likely will include 
population and condition-specific 
recommendations, Pittas added. 

The 2022 American Diabetes 
Association (ADA) guidelines note 
that D2d also showed no significant 
benefit of vitamin D versus placebo 
on the progression to type 2 diabetes 
in individuals at high risk. But post 

 

�LABS SHOULD UNDERSTAND THE EFFECTS OF THE LACK 
OF STANDARDIZATION AND THE DIFFERENCES BETWEEN 
PLATFORMS.” -JOELY STRASESKI
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hoc analysis and meta-analysis suggest 
a potential benefit in specific popula-
tions. ADA calls for more research on 
patient characteristics and clinical indi-
cators for vitamin D (Diabetes Care 
2022; doi: 10.2337/dc22-S001).

Both Straseski and LeBoff agree 
that some risk factors warrant vita-
min D testing. These include osteo-
porosis, taking osteoporosis medica-
tions, and gastrointestinal issues that 
drive malabsorption issues. Straseski 
noted that clinicians also may 
consider consider testing long-term 
hospital inpatients, nursing home and 
long-term care patients, and incarcer-
ated or institutionalized people, all of 
whom do not get much sunlight.

A CALL FOR LESS TESTING
An editorial that accompanied the 
paper said that combined with other 
VITAL findings, the latest study 
delivers “a decisive verdict” against 
widespread 25-hydroxyvitamin D 
testing in the general population and 
treatment to a targeted serum level 
(N Engl J Med 2022; doi: 10.1056/
NEJMe2205993). As a whole, the edi-
torial said, VITAL findings have called 
into question vitamin D supplemen-
tation’s effects on preventing cancer 
or cardiovascular disease, improving 
cognitive function, reducing atrial 
fibrillation, changing body composi-
tion, reducing migraine frequency, 
improving stroke outcomes, decreas-
ing age-related macular degeneration, 
or reducing knee pain. 

The editorial also called for 
reconsidering vitamin D insuf-
ficiency and deficiency definitions. 
The current paper’s findings show 
there is “is no justification for mea-
suring 25-hydroxyvitamin D in the 
general population or treating to a 
target serum level,” said coauthor 
Clifford J. Rosen, MD, in an interview. 
Rosen, who is director of clinical and 
translational research at the Maine 
Medical Center Research Institute 
in Scarborough, Maine, called for 

reevaluation of what constitutes an 
optimum level of vitamin D in serum, 
adding that no data from an RCT 
shows that a minimum level of 30 ng/
mL prevents chronic disease.

Guidelines differ on 25-hydroxyvi-
tamin D levels. Institutes of Medicine 
recommendations issued in 2010 
estimated that a level of 20 ng/mL or 
higher was adequate for good bone 
health and consider a level below 20 
as a deficiency. In 2011, the Endocrine 
Society urged a higher minimum 
blood level of vitamin D at 30 ng/mL. 

The VITAL study does not provide 
sufficient evidence for changes to cut-
offs or supplementation, Demay said. 
The parent study was neither designed 
nor powered to answer any of the 
ancillary study questions. The study 
population was not known to be at risk 
for cardiovascular disease or fractures 
and had already achieved a blood 
25-hydroxyvitamin D level of about 
31 ng/mL, so the study “cannot answer 
the question of whether broad testing 
and supplementation is unnecessary,” 
she added. “Furthermore, it is not clear 
whether screening and testing in rou-
tine clinical practice had contributed 
to the VITAL study population having 
achieved that level to begin with.”

The question of appropriate cutoffs 
is important and requires an answer 
from more definitive studies, Straseski 
noted. She is also concerned about 
harmonization and standardization of 

 

vitamin D tests. While tests that rely 
on mass spectrometry now compare 
well, immunoassays are not stan-
dardized across vendor platforms. 
CDC’s Vitamin D Standardization 
Certification Program can help 
vendors and laboratories improve 
analytical accuracy and reliability of 
vitamin D tests by looking at their ana-
lytical biases and precision, and grant 
certification to those that meet related 
criteria, Straseski said.

“Labs should understand the effects 
of the lack of standardization and 
the differences between platforms,” 
Straseski advised. “We still need to pro-
vide good, accurate results for those 
patients at high risk of fracture and 
vitamin D deficiency.” 

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

mailto:dllwrites@verizon.net
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One of the central archetypes 
of clinical practice is the 
mystery of a patient who 
is clearly sick yet lacks a 

definitive diagnosis. With infectious 
disease, the near-infinite diversity 
of pathogens makes this dilemma a 
unique challenge. The advent of tests 
that perform rapid genetic sequenc-
ing to identify nonhuman, microbial 
genomic information (also known 
as metagenomic next-generation 
sequencing, or mNGS) offers a 
singular appeal in this setting: The 
genetic identity of the pathogen 
could provide an immediate answer 
to the central mystery of the infected 
patient. Unfortunately, the cost of 
mNGS is typically 10–20 times that 
of most conventional laboratory tests 
for infectious disease.

How can clinicians and labs 
deploy mNGS to maximize diagnos-
tic yield while minimizing cost? We 
offer three perspectives from key 
stakeholders, as well as a theoretical 
framework for optimizing clinical 
benefit and laboratory stewardship.

The Microbiologist’s 
Perspective
The technology underlying mNGS is 
still in its early stages. Conventional 
microbiology testing typically pro-
vides an array of information beyond 
a singular positive or negative signal: 
The isolate is either viable or not 
viable, the relative abundance of 
an organism can be compared with 
normal flora or signals of contamina-
tion, and phenotypic susceptibility 
testing provides basis for treatment. 
By contrast, mNGS offers essentially 
binary diagnostic information about 
all organisms, independent of either 
mechanism or clinical hypothesis. 

The implications of each result may 
not be fully known, and often there 
are no conventional tests to serve as 
adequate comparators.

In the United States, mNGS 
testing is almost entirely limited to 
two reference labs—Karius, Inc. and 
the University of California, San 
Francisco (UCSF). Karius provides a 
turnaround time of just a few days, 
but the analysis is limited to DNA. 
UCSF includes both RNA and DNA, 
although the time to result is adver-
tised as 1−2 weeks. Perhaps the most 

significant limitation of each is that 
the specimen types are restricted 
to plasma and cerebrospinal fluid 
(CSF), respectively.

A key tenet of microbiological 
diagnosis is that the highest yield is 
obtained when sampling at the site of 
primary infection and at the time of 
maximal organism burden. In prac-
tice, labs frequently deploy mNGS 
when these conditions are not met, 
for instance when a direct specimen 
is difficult to obtain or long after 
antimicrobial treatment has been 

BY ERIN CHUNG, MD, DREW BELL, PHD,  
AND CALEB STOKES, MD, PHD

Three Perspectives on Optimizing the Use of Next 
Generation Sequencing for Infectious Diseases

F1 Pediatric Encephalitis Testing Protocol
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initiated. Study of plasma mNGS has 
spanned myriad clinical indications 
from pneumonia to soft tissue infec-
tion, and there is no consensus as to 
which criteria should serve as triggers 
to order the test. On the other hand, 
mNGS of CSF has been applied to 
a limited number of disease states 
and accompanied by familiar supple-
mentary markers of central nervous 
system infection—making it amenable 
to preliminary, but straightforward, 
laboratory policy.

The Clinician’s Perspective
Available data indicate that mNGS 
can augment conventional testing for 
the diagnosis of infectious pathogens 
but should not replace it. In a study 
including 41 patients with encepha-
litis due to an established infectious 
disease, the UCSF mNGS assay iden-
tified the same pathogen as conven-
tional testing in 32% of patients and 
identified a pathogen that was not 
detected with conventional testing 
in 22% of patients; however, mNGS 
missed a pathogen that was found 
on conventional testing in 45% of 
patients (N Engl J Med 2019; doi: 
10.1056/NEJMoa1803396).This 
demonstrates a fundamental problem 
for clinicians: Without a gold stan-
dard of diagnostic truth, it is difficult 
to calculate the clinical sensitivity or 
specificity of mNGS testing.

Furthermore, the exquisite sen-
sitivity of NGS may lead to false-
positive identification of commensal 
organisms and unlikely pathogens. 
In an initial evaluation of the Karius 
test in 348 patients presenting with 
symptoms of sepsis, 18% had a 
positive result by mNGS alone (not 
detected by conventional testing) in 
which the pathogen was felt to be 
an “unlikely” (9%) or “possible” (9%) 
cause of infection (Nat Microbiol 
2019; doi: 10.1038/s41564-018-
0349-6). This places clinicians in 
the difficult position of determining 
what represents a true infection.

Faced with uncertain clinical util-
ity and high cost, providers in our 
institution frequently deploy mNGS 
as a last resort for patients whose 
condition is deteriorating despite 
broad-spectrum antimicrobial treat-
ment. However, clinical evidence 
demonstrates that mNGS has the 
highest likelihood of detecting a 

pathogen during the early phase of 
illness (J Infect 2019; doi: 10.1016/j.
jinf.2018.12.001). To address this, we 
developed a protocol for pediatric 
encephalitis that encourages collect-
ing a sample for mNGS during the 
acute phase of infection, followed 
by frozen storage while awaiting the 
results of initial testing via conven-
tional methods (Figure 1).

The Laboratory Stewardship 
Perspective 
A significant barrier to mNGS imple-
mentation in hospitals is expense: 
One test can cost $2,000−$2,500 
(Karius and UCSF, respectively)*. 
However, the diagnostic evaluation 
for encephalitis frequently leads to 
significant laboratory, medication, 
and hospital-based costs: Any single 
test obtained during our diagnostic 
evaluation typically costs $65−$560 
(median: $181).

We conducted an analysis com-
paring costs of diagnostic evalua-
tion with and without mNGS. Our 
infectious disease division pursues a 
tiered approach to the diagnosis of 
encephalitis, in which the bundled 
costs of each tier of evaluation 
typically amount to approximately 
$3,000 for laboratory studies. This 
is similar to the cost for mNGS, 
and for additional context, would 
be similar in scale to the costs of an 
MRI of the head at our institution. 
Altogether, testing costs, with or 
without mNGS, are far less than the 
estimated cost of a day of hospi-
talization in the intensive care unit 
($16,000) or the estimated cost of a 
brain biopsy ($46,500)—the test of 
last resort in encephalitis workup.

The protocol we propose 
accounts for this rough cost equiva-
lency, which suggests that mNGS 
is worth sending if it could avoid 
significant additional testing or brain 
biopsy, or shorten hospitalization 
by even 1 day. If an mNGS result 
obviates the need for a brain biopsy 
just one in every 25 cases, cost 
equivalency is reached—and this is 
without considering the incalculable 
value of avoiding such a procedure.

The Future of mNGS in 
Infectious Disease
To optimally implement mNGS, it 
is necessary to know how often the 

results lead to cost savings like these. 
For instance, one cost-benefit model 
for fever of unknown origin estimated 
that mNGS of plasma would have to 
provide actionable results 60% of the 
time to break even (PLoS One 2019; 
doi:10.1371/journal.pone.0194648). 
Currently, there are few economic 
evaluations of mNGS for infectious 
diseases in the literature, and addi-
tional research is needed.

More importantly, clinicians require 
tools that help identify which patients 
are likely to benefit from mNGS. One 
approach would be a clinical scoring 
tool similar to the Neonatal Sepsis 
Calculator for evaluating the likeli-
hood of serious bacterial infection 
based on a set of validated clinical 
markers (JAMA Pediatr 2017; doi: 
10.1001/jamapediatrics.2016.4678). 
We believe that future research should 
focus on this type of analysis, testing 
clinical prediction rules to determine 
the expected benefit from mNGS. 

By establishing quantitative mea-
sures of clinical utility and combining 
these with transparent data about 
costs, laboratory stewardship can 
empower providers to deploy testing 
in the most efficient pursuit of diag-
nostic certainty. 

* Costs are based on the self-pay rate 
from published Standard Charges 
data for Seattle Children’s Hospital for 
single tests. Calculations of estimated 
per diem costs of hospitalization and 
procedure costs were made by the 
Seattle Children’s Hospital department 
of finance and business management.
 

Caleb Stokes, MD, PhD, is acting 
assistant professor, infectious disease, at 
the University of Washington and Seattle 
Children’s Hospital in Seattle. 
+EMAIL: castokes@uw.edu

Erin Chung, MD, is a pediatric infectious 
disease fellow at the University of 
Washington and Seattle Children’s 
Hospital in Seattle. 
+EMAIL: ec72@uw.edu

Drew Bell, PhD, is codirector of the 
microbiology lab at Seattle Children’s 
Hospital and clinical assistant professor 
at the University of Washington in 
Seattle. . 
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A n effective laboratory stew-
ardship roadmap includes a 
vision for a culture of labo-
ratory stewardship in the 

organization. Stewardship initiatives 
often are driven from a system level, 
but most have their genesis within 
the laboratory and garner support in 
a bottom-up approach. Such strate-
gies push laboratories to continually 
quantify the laboratory’s value within 
the health system.

In order to meet their objectives 
around appropriate test ordering, 
financial coverage, and improving 
patient care, laboratory steward-
ship programs should have four 
key elements, modeled mainly after 
antibiotic stewardship programs: (a) 
governance, (b) interventions, (c) data 
extraction and monitoring, and (d) 
review of data coupled with strate-
gies and tactics for improvement 
(1). Laboratories often struggle with 
creating a strong governance structure 
that ensures sustainability for their 
stewardship program.

Great governance functions as an 
institution’s stewardship roadmap 
and includes a well-defined plan of 
action that defines problems and 
desired outcomes, aligns goals, plans 
specific interventions, and establishes 
ongoing process improvement and 
maintenance. Building a robust, sus-
tainable, and effective program can 
be challenging, but with the right 
vision and a strong interdisciplinary 
stewardship committee, the impact 
can be sizeable.

Starting Strong: Establishing  
a Planning Committee
The planning committee offers 

direction about what the stewardship 
committee is trying to accomplish. 
This group’s goals include developing 
the mission statement, vision, scope, 
and objectives for the lab steward-
ship program; analyzing test utiliza-
tion data to determine and prioritize 
opportunities for improvement; and 
identifying appropriate members for 
the lab stewardship committee.

Keep the planning committee 
small, usually 4−7 people, to effec-
tively formulate goals and organize 
the main stewardship committee. 
The planning committee should 
include at least one clinician who 
frequently orders laboratory testing, 
a member from information technol-
ogy (IT), a member from executive 
leadership, and a clinical laborato-
rian with an MD or PhD. Earning 
buy-in from all planning committee 
members is critical. This committee 
should meet 3−5 times.

Best Practices for the 
Laboratory Stewardship 
Committee
Organizations such as the Clinical 
and Laboratory Standards Institute 
(CLSI) and Seattle Children’s 
Patient-centered Laboratory 
Utilization Guidance Services 
(PLUGS) recommend multidisci-
plinary teams for utilization/stew-
ardship efforts (1, 2). Laboratory 
representation is important, but a 
stewardship committee should be 
pathology supported, not led. It 
should include broad, high-ranking 
representation from medical and 
administrative leadership, and it 
is essential that the chief medical 
officer (CMO) and chief financial 

officer (CFO) participate or provide 
appropriate, visible, empowered  
designees. The most successful steer-
ing committees are at least cochaired 
by someone other than a pathologist, 
such as a clinician in a leadership 
position.

In a recent study of 47 survey 
respondents who rated the success of 
their stewardship programs, several 
who rated their program as “some-
what successful” or “very successful” 
highlighted the importance of multi-
disciplinary teams being a contribu-
tor to their program success (2).

The stewardship committee 
should report to a higher-level com-
mittee, such as the medical execu-
tive committee (MEC) or utilization 
review committee. This allows the 
program to have greater visibility, tie 
efforts and activities to organizational 
strategic priorities, create account-
ability for participants, and improve 
access to resources (Table 1).

Dealing With Common 
Governance Problems
Improved governance can help 
solve some common problems that 
arise during the implementation of 
a laboratory stewardship program. 
These issues include poor commu-
nication of program purpose; lack of 
time/scheduling challenges; ineffec-
tive leadership; lack of support or 
resources; resistance from medical 
staff; and data/analytics procure-
ment and analysis.

Analytics solutions can be a partic-
ular pain point. These include meth-
ods for data extraction, analysis of 
test data, and cost-savings projections. 
As they are critical to supporting 

BY TONY SMITH, BS(HCM), MLT(ASCP)

Good Governance in Laboratory Stewardship:  
A Roadmap for Success
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the business case for stewardship, 
labs should consider their data needs 
early and often prior to implementing 
stewardship intervention (3).

The purpose of a test utilization 
data analysis is to improve patient 
care with cost-savings solutions that 
optimize lab utilization and mini-
mize downstream impact, as well 
as demonstrate the value laboratory 
services bring to the health system. 
When laboratories are continually 
caught in strategies related to budget 
reductions, they can’t focus on larger 
opportunities in the value-based 
care model (4). A detailed review 
of test and provider utilization will 
assist with identifying stewardship 
opportunities; however, one of the 
most significant challenges when 
developing laboratory interventions 
to support value-based care is the 
need for analytics support.

Laboratory information systems 
(LIS) generally lack the ability to 
provide clinically meaningful analyt-
ics. Therefore, coordination outside 
of the laboratory is imperative to the 
success of stewardship initiatives. 
In particular, IT support is essential 
because identification of appropri-
ate test utilization depends on access 
to data, evaluation of utilization 
depends on review of pre- and post-
intervention data, and many steward-
ship interventions rely on IT support 
for implementation (4).

There are several strategies 
to consider for meeting these 

challenges. The most impactful is 
to assign a project manager to the 
stewardship committee. An effec-
tive project manager can have a 
tremendous impact on the success 
of coordinating program efforts and 
related activities.

Additionally, tying stewardship 
efforts to overall organizational 
strategic goals and priorities is a 
great way to engage at multiple lev-
els of organizational leadership and 
garner support. Leveraging moti-
vated hospitalists, residents, and 
fellows to drive stewardship com-
mittee tasks forward is a great way 
to keep momentum. Create ample 
opportunities for providers to bring 
issues to the laboratory. When they 
do, invite them to present to the 
stewardship committee.  

Lastly, communicate frequently 
with executive and clinical leader-
ship teams about the progress, out-
comes, and opportunities related to 
your laboratory stewardship program.

How to Improve  
Collaboration With Providers
Participating in other provider-led, 
multidisciplinary committees such 
as pharmacy, quality, risk manage-
ment, infection control, nursing, and 
administration allows the laboratory 
to better understand the varying needs 
of the organization and how clinical 
practice impacts laboratory utilization. 
If participating in a committee is not 
available, consider setting monthly or 

quarterly standing meetings to round 
with clinical service lines to address 
service-level needs.

Inviting specialty and subspe-
cialty providers to participate 
as subject matter experts on the 
committees or subcommittees is 
another way to enhance collabora-
tion and allow for their voice to be 
considered by a group of peers in 
decision-making. You might also 
consider partnering with a physi-
cian advisor or case-management 
team to improve metrics related to 
patient care.

Laboratorians have many oppor-
tunities to provide valuable clinical 
expertise related to laboratory 
testing, and these opportunities 
should be exploited to establish a 
collaborative committee focused 
on implementing evidence-based 
best practices, eliminating variation 
in care, increasing efficiency and 
efficacy of treatment, and eliminat-
ing unnecessary testing. 

Tony Smith, BS(HCM), MLT(ASCP), is a 
senior healthcare consultant for 
Healthcare Advisory Services at ARUP 
Laboratories in Salt Lake City. 
+EMAIL: tony.smith@aruplab.com 
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T1 Key Stewardship Committee Objectives

1. Refine and approve goals and objectives for lab stewardship

2. Ensure projects fall within scope and timelines

3. Evaluate findings of the data analysis

4. Create subcommittees or task forces as needed

5. Develop and implement broad-based and specialty/disease/test-specific  
    lab utilization guidelines

6. Determine metrics to assess outcomes of projects and interventions

7. Monitor and report on outcomes of lab utilization policies

8. Identify and secure resources
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FDA CLEARS FIRST 
IMMUNOHISTOCHEMISTRY LAB 
REFERENCE STANDARDS FOR 
BREAST CANCERS 

Boston Cell Standards has 
received Food and Drug 

Administration 510(k) clearance  
for its IHControls panel (HER2/ 

ER/PR), a set of immunohistochem-
istry (IHC) laboratory reference 
standards for evaluating breast 
cancers. The panel provides a 
reproducible, cost-effective solution 
for on-slide quality control to 
safeguard against potential incorrect 
results and to increase physician 
confidence in making diagnoses and 

selecting treatments. The standard-
ization could improve detection of 
low estrogen receptor-expressing 
tumors especially, the company said.

Currently, IHC lacks analytic 
reference standards. As a result,  
labs often return different results 
from the same sample. To address 
this deficiency, Boston Cell 

Test Identifies Low HER2 Metastatic  
Breast Cancer Patients Eligible for Enhertu
The Food and Drug Administration has approved Roche Diagnostics’ 
Pathway anti-HER2/neu (4B5) rabbit monoclonal primary antibody to 
identify metastatic breast cancer patients with low HER2 expression for 
whom Enhertu (fam-trastuzumab deruxtecan-nxki) may be considered as a 
targeted treatment. Enhertu is an engineered HER2-directed antibody drug 
conjugate that AstraZeneca and Daiichi Sankyo are jointly developing and 
commercializing. 

Clinicians typically evaluate or score the level of HER2 receptor protein 
expressed in breast cancer tissue samples. If a patient’s tumor expresses 
high levels of HER2, the patient is identified as HER2-positive and may be 
considered for HER2-targeted treatment. However, half of all patients with 

metastatic breast cancer express low 
levels of HER2, which historically 
classified them as HER2-negative. 
The Pathway anti-HER2 (4B5) test 
includes a scoring algorithm that 
helps identify low expressors of 
HER2, assigning a HER2 low status 
to this group of patients. With this 
lower cutoff, the test can identify 
patients who may benefit from 
Enhertu treatment. 

A recent clinical trial used the 
Pathway anti-HER2 (4B5) test to 
identify patients whose tumors 
expressed low levels of HER2 
protein. The trial reported a 50% 
reduction in the risk of disease 
recurrence or death and an overall 
gain of 6 months over standard of 
care in patients treated with Enhertu 
whose tumors had low levels of 
HER2 expression.
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Standards developed IHC reference 
materials, including linear range 
on-slide controls (IHControls) for 
verification of IHC assay accuracy 
and calibrators (IHCalibrators) 
with units of measure traceable to 
objective, quantitative standards. 
IHControls detect variation in IHC 
reagents, instruments, or protocols 
with high sensitivity because the 
control concentration is consis-
tently matched to the assay. Boston 
Cell Standards officials expect this 
quantitative approach to calibrators 
and controls to improve quality and 
reduce laboratory costs compared 
with other controls.

n 
CE MARK GRANTED TO  
THERMO FISHER SCIENTIFIC’S 
PANEL FOR COMMON  
GI BACTERIA

Thermo Fisher Scientific has 
received the CE mark for the 

TaqPath Enteric Bacterial Select 
panel, which is designed to detect 
common gastrointestinal (GI) bacteria 
and help clinicians to identify the root 
cause of an infection and administer 
the most appropriate treatment to 
their patients more quickly. The new 
test uses PCR to analyze stool samples 
for a range of GI bacteria, including 
Salmonella spp, Shigella spp./enteroin-
vasive E. coli, Campylobacter jejuni, 
Campylobacter coli, and Campylobacter 
upsaliensis. It returns results in about 
2 hours with more than 98% sensitiv-
ity and specificity. 

n  
SIEMENS HEALTHINEERS ASSAY 
ADVANCES DIAGNOSTICS FOR 
BLEEDING DISORDER 

The Food and Drug 
Administration has granted de 

novo marketing approval to Siemens 
Healthineers’s Innovance VWF Ac 
assay, a fully automated assay for 
detecting von Willebrand disease 
(VWD), the most common inherited 
bleeding disorder. According to the 
company, the Innovance VWF Ac assay 
is the only fully automated, commer-
cially available von Willebrand factor 

(VWF) activity assay for laboratories in 
the U.S. that uses VWF:GPIbM 
technology. This means it directly 
measures the platelet binding activity 
of VWF without the need for ristoce-
tin, which is the approach recom-
mended by the most recent guidelines 
from the International Society on 
Thrombosis and Hemostasis. 

The assay is now available to U.S. 
laboratories for use on the Siemens 
Healthineers BCS XP system, as 
well as on the Sysmex CS-2500 and 
CS-5100 hemostasis analyzers. It 
offers a broad measuring range with 
a lower limit of quantitation com-
pared with the ristocetin cofactor 
assay for VWF activity. 

n 
FDA CLEARS PROCESSOR FOR 
PREPARATION OF MICROBIAL 
SUSPENSIONS FOR ANTIBIOTIC 
SUSCEPTIBILITY TESTING

Copan Diagnostics has received 
a second Food and Drug 

Administration (FDA) clearance for 
Colibrí, a semiautomated preana-
lytical processor and a complemen-
tary part of WASPLab, Copan’s full 
laboratory automation system. This 
most recent clearance is for the 
preparation of microbial suspen-
sions for antibiotic susceptibility 
testing (AST) with bioMérieux 
Vitek 2. Previously, Colibrí also 
received FDA clearance in 2021 for 
preparation of matrix-assisted laser 
desorption/ionization time-of-flight 
(MALDI-TOF) identification 
targets and creating bacterial 
suspensions for AST. This most 
recent clearance makes Colibrí the 
first instrument in its class to 
receive 510(k) clearance for 
simultaneous preparation of 
MALDI-TOF slides and McFarland 
AST suspensions. 

n 
AI TOOL TO OPTIMIZE 
DEPRESSION TREATMENT GETS 
CE MARK

Genetika+ has received the CE 
mark for NeuroKaire, a blood 

test designed to help physicians 

prescribe the most effective antide-
pressant to major depressive disorder 
(MDD) patients. Genetika+ aims  
to apply precision medicine to 
mental health through proprietary 
artificial intelligence (AI)-driven 
biomarkers from the company’s 
“brain-in-a-dish” platform combined 
with pharmacogenetics and clinical 
data. NeuroKaire is the result of 
training on data from MDD patients 
that combine microscopy, sequenc-
ing, and clinical data using state-of-
the-art AI and machine learning 
techniques.

The CE mark was granted to 
NeuroKaire following a multisite 
study demonstrating the test’s high 
accuracy in predicting drug response 
for patients with MDD. The study 
followed patients treated with 
antidepressants for 12 weeks and 
included drug switches as well as 
response recording. 

n 
ASCENDAS GENOMICS RECEIVES 
CHINESE APPROVAL TO USE 
STANDARD BIOTOOLS’S 
MICROFLUIDICS TECHNOLOGY

China’s National Medical 
Products Administration has 

given approval to Ascendas 
Genomics, a Chinese molecular 
diagnostics company, to use the 
U.S.-based company Standard 
BioTools’s Biomark family of systems 
and Juno system. The Biomark 
systems are real-time PCR instru-
ments, while the Juno system is 
designed for targeted DNA next-
generation sequencing library 
preparation. Both systems use 
microfluidics technologies. This 
approval will enable Ascendas 
Genomics to further develop and 
commercialize molecular diagnostic 
systems and assays in China using 
the microfluidics technologies 
included in Standard BioTools’s 
systems.
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SENSE AND ABACUS DX  
AGREE TO DISTRIBUTE RAPID 
MOLECULAR SARS-COV-2 TEST 

Sense Biodetection recently 
announced a deal with Abacus 

dx for nonexclusive Australia and 
New Zealand distribution of Sense’s 
Veros instrument-free, point-of-care 
molecular testing platform.

Veros COVID-19 produces 
results in approximately 15 minutes 
and does not require a reader or 
external power. The test has demon-
strated 97.9% accuracy with 95.2% 
sensitivity and 99.5% specificity. 

Veros COVID-19’s clinical 
performance was established 
in a multicenter study that 
prospectively enrolled nearly 300 

evaluable subjects during both the 
delta and omicron variant surges 
of the pandemic. All study sites 
represented near-patient testing 
and point-of-care environments, 
with all test operators reporting 
no prior formal laboratory training 
or experience. 100% of operators 
agreed the Veros COVID-19 was 
easy-to-use, read, and understand 

Takara Bio and BioExcel Diagnostics Partner on  
Infectious Disease Panels
Takara Bio has teamed up with BioExcel Diagnostics to develop and validate  
a new high-throughput and comprehensive method for detecting syndromic-
based infectious diseases. 

The method employs real-time Polymerase Chain Reaction (PCR) 
automation technology and reagents from Takara Bio to detect viruses, 
bacteria, fungi, and antimicrobial resistance genes specific to the 
contributing pathogen. 

BioExcel has developed and validated infectious disease panels to detect 
urinary tract infections, respiratory tract pathogens, sexually transmitted 
diseases, wound care, nail fungus, and antibiotic resistance. The company 

has adapted these panels for use on Takara Bio’s SmartChip  
Real-Time PCR system. Integration of the infectious disease 

panels with this multiplexed nanoscale quantitative 
PCR technology will enable BioExcel to offer  

highly accurate results within 24–48 hours, the 
company said.

The automated method that the companies 
are developing uses the SmartChip Real-Time 
PCR instrument, chips, and reagents to run 
5,184 reactions per chip in less than 30 
minutes of direct hands-on time. Each 
nanoliter-scale reaction reduces variability  
by eliminating the preamplification step  
and reduces costs because of decreased 
reagent volumes. 

BioExcel has launched advanced infectious 
disease testing services using these adapted 

panels and the SmartChip Real-Time PCR 
system. Takara Bio will support establishment of 

research-use-only products to be used in 
combination with the SmartChip Real-Time PCR 

system for pathogen detection in research settings and 
to support clinician-led research in the development of 

clinical assays.
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the results, with minimal hands-on 
time required from start to finish, 
Sense said, adding that the Veros 
COVID-19 results were compared 
against CE-marked qRT-PCR test 
results and proved to be 1,000 
times more sensitive than current 
antigen tests.

Abacus dx is a leading specialty 
medical distributor that has  
connected innovative manufactur-
ers with customers in Australia  
and New Zealand. The partnership 
will enable Abacus dx to supply 
customers immediately upon  
regulatory approval.

n
BIO-RAD LABORATORIES IN TALKS 
TO COMBINE WITH QIAGEN

Bio-Rad Laboratories is in talks to 
combine with fellow life sciences 

company Qiagen in a deal that would 
be worth more than $10 billion, 
according to The Wall Street Journal 
(WSJ). Bio-Rad makes various 
products for the life science research 
and clinical diagnostic markets with a 
market capitalization of just under $12 
billion. Qiagen is a Germany-based 
diagnostics company, with a market 
capitalization of about $10 billion.

Previously, Qiagen terminated 
a deal with Bio-Rad after failing to 
get its shareholders’ approval. An 
investor argued that the previously 
proposed deal undervalued Qiagen. 

The deal now reportedly in 
process would be the latest in the 
medical diagnostic market, which 
has grown with help from pan-
demic-driven demand for testing. 
In 2021, Thermo Fisher Scientific 
paid about $17 billion for contract-
research company PPD, whose 
major shareholders included private-
equity firms Carlyle Group Inc. and 
Hellman & Friedman, WSJ reported. 

Also in 2021, Illumina paid more 
than $7 billion for Grail, which 
markets blood tests for cancer. The 
Federal Trade Commission moved 
to block that deal, arguing it would 
harm competition in an emerging 
field of cancer testing. An adminis-
trative law judge ultimately ruled in 
Illumina’s favor, according to WSJ.

Other recent deals noted by WSJ 
include a proposed sale of Qiagen to 

Thermo Fisher Scientific for about 
$10 billion in 2020. Qiagen termi-
nated the agreement after failing to 
get shareholder approval. 

n
ILLUMINA LAUNCHES 
COLLABORATION WITH 
ASTRAZENECA FOR DRUG TARGET 
DISCOVERY

Illumina has entered a strategic 
research collaboration with 

AstraZeneca to accelerate drug 
target discovery by combining the 
companies’ strengths in artificial 
intelligence (AI)-based genome 
interpretation and genomic analysis.

The collaboration will evaluate 
whether a combined framework of 
these technologies can increase the 
yield and confidence of target discov-
ery to find promising drugs that are 
more likely to be approved by regula-
tory agencies, Illumina officials said.

The collaboration leverages 
Illumina's next generation of 
AI-based interpretation tools, 
PrimateAI and SpliceAI, with 
AstraZeneca's analysis framework 
for rare variant genomic discoveries 
alongside the latter's own AI tools, 
including JARVIS and in silico pre-
dictors like missense tolerance ratio. 

As part of the research col-
laboration, AstraZeneca’s Centre for 
Genomics Research will use the two 
companies’ AI-based tools to analyze 
large-scale multiomics data sets in its 
digital biobank. The complementary 
AI tools work to more confidently 
pinpoint genetic variants that con-
tribute to human diseases, a critical 
step in the process of developing 
effective and safe therapies. 

n
BRIGHTINSIGHT, BIOMÉRIEUX 
PARTNER ON DIGITAL HEALTH

BrightInsight and BioMérieux 
have partnered to develop and 

market a digital solution for diagnos-
tics. The digital solution will leverage 
the BrightInsight Platform and 
BrightInsight Disease Management 
Solution to enable clinical decision 
support for disease areas across the 
companies’ diagnostic tests.

The digital solution also will 
improve clinical workflows, 

contextualize disease awareness, and 
ultimately enable a more holistic 
patient view to support actionable, 
informed clinical decisions. 

The clinical digital solution will 
launch first in the U.S. before being 
distributed globally, according to  
the companies.

n
IMMUNOVIA-PROTEOMEDIX 
PARTNERSHIP FOCUSES ON 
COMMERCIALIZATION

Immunovia has joined forces with 
Proteomedix to leverage the two 

companies’ experience in cancer 
diagnostic technologies.

The partnership will enable 
increased research and development 
productivity for both companies, 
Immunovia said. Under the part-
nership, Immunovia will focus its 
internal resources on the commer-
cial build up, accelerating the U.S. 
roll-out of the IMMray PanCan-d 
test, which measures 9 serum 
immunoregulatory and tumor bio-
markers, including CA19-9, used in 
an algorithm that detects pancreatic 
ductal adenocarcinoma. 

In Europe, Proteomedix markets 
Proclarix, a next-generation prostate 
cancer test. The partnership will 
advance Proteomedix assay devel-
opment expertise beyond prostate 
cancer, company officials said. 

http://www.quidelortho.com
http://www.techlab.com
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Tips for Adopting the 
ICAP Classification 
for Reporting

expert

By Edward K.L. Chan, PhD 

Why adopt the International 
Consensus on ANA Patterns (ICAP) 
classification for reporting?

A:The indirect immunofluores-
cence assay on HEp-2 cells 

(HEp-2 IFA), commonly known as 
the antinuclear antibody (ANA) test, 
is used worldwide in screening for 
autoantibodies, many of which are 
valuable biomarkers for the diagnosis 
of systemic autoimmune diseases. The 

To address this need, the ICAP com-
mittee published guidelines on how 
to report HEp-2 IFA test results 
(Immunol Res 2021; doi: 10.1007/
s12026-021-09233-0). These guide-
lines provide a standard for nomencla-
ture, content, and format of a typical 
test report. 

Is there increasing adoption of the 
ICAP nomenclature worldwide? 
To date, the ICAP website has been 
translated into 19 languages and has 
received more than 340,000 views 
per year from users across  more than 
180 countries. In the last 3 years, 
our predominant users are young 
(18–34 years old, 43%), suggesting 
that ICAP is reaching the younger 
generation of IFA users, including 
students, lab technicians, industry 
professionals, and clinicians. It’s also 
worth noting that in 2021, significant 
revisions were made to the HEp-2 
IFA classification tree based in part 
on feedback from the user com-
munity (J Appl Lab Med 2022; doi.
org/10.1093/jalm/jfab140).

What are the committee’s future  
plans for ICAP?
Since there are still unmet needs in 
this area, ICAP continues to function 
as a work in progress. For example, 
only one basic training module has 
been completed, and the ICAP com-
mittee is planning three additional 
modules to address topics such as mul-
tiple, mixed, and composite patterns, 
as well as the molecular and cellular 
basis of HEp-2 pattern interpretation. 
Moreover, the committee is planning 
collaborative studies to address the 
characterization of novel HEp-2 IFA 
patterns and to refine and update the 
evidence-based clinical significance of 
rare patterns. To achieve these goals, 
the committee will continue to meet 
regularly and solicit input and advice 
from a wide spectrum of laboratory 
scientists, clinicians, industry profes-
sionals, and regulators.

Edward K.L. Chan, PhD, is coordinator 
for the ICAP committee and professor  
of oral biology, anatomy, and cell  
biology at the University of Florida in 
Gainesville. 
+EMAIL: echan@ufl.edu

IFA pattern often provides valuable 
information about the putative auto-
antibody specificity in a sample. 

One limitation of reporting HEp-2 
IFA patterns is the use of terminology 
that does not have international 
consensus. This apparent lack of 
consensus in HEp-2 IFA pattern 
descriptors and nomenclature prompted 
the formation of the ICAP committee in 
2014. The goals of ICAP are to promote 
the harmonization of HEp-2 IFA pattern 
nomenclature, refine interpretation 
and test result reports, and emphasize 
immunological associations and clinical 
relevance of IFA patterns to optimize 
and align their usage in clinical care. The 
ICAP website www.anapatterns.org 
provides the consensus classification 
of more than 30 HEp-2 IFA patterns 
with illustrative images and detailed 
information on the immunological and 
clinical relevance of each pattern (Ann 
Rheum Dis 2019; doi.org/10.1136/
annrheumdis-2018-214436). 

How can laboratorians begin learning 
about ICAP?
After free registration on the ICAP 
website, a training module is avail-
able covering an introduction to ICAP 
and technical recommendations on 
performing the HEp-2 IFA test. This 
module also includes a recommenda-
tion for dividing IFA patterns into 
competent- and expert-level patterns. 
This distinction enables novice users 
to adopt ICAP in a stepwise manner 
by focusing on competent-level pat-
terns first, without having to learn all 
30-plus patterns at once.

The difference between competent-
level versus expert-level patterns is 
based on two main considerations. First, 
patterns with greater clinical relevance 
are classed as competent-level pat-
terns to ensure that all users are able to 
recognize important clinical implica-
tions. Second, some easily recognizable 
patterns are included in the competent 
category even if the clinical relevance 
is less clear at this time. The use of 
competent-level patterns is strongly 
recommended for test result reporting. 

Are there guidelines on how to report 
HEp-2 IFA results?
Harmonizing the reporting of HEp-2 
IFA results is of paramount importance. 

mailto:echan@ufl.edu
http://www.anapatterns.org
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