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CDC clearly states that 
there is no safe level 
of blood lead, as even 
very small amounts of 
lead can be detrimental 
to brain development. 
Eventually we may 
see the blood lead 
reference value 
decrease even further.
p32
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n
IVD INDUSTRY ASKS FOR HELP 
WITH SEMICONDUCTOR CHIP 
SHORTAGE

In September, the Department of 
Commerce issued a request for 

public comments on the risk in the 
semiconductor supply chain, prompt-
ing feedback from in vitro diagnostic 
(IVD) companies that the same 
semiconductor shortage affecting 
manufacturers of cars, appliances, and 
other electronic equipment now also 
threatens the supply chain for 
essential medical devices and 
diagnostics.

“The medical device industry’s 
primary needs are second or third 
generation chips, placing it in com-
petition with automotive, industrial, 
and consumer industries for critical 
chips rather than high tech,” said 
AdvaMed in its comments to the 
Department of Commerce.

Broadly, two-thirds of medical 
device companies reported in an 

AdvaMed survey that they have 
semiconductors and firmware, or 
embedded software, in more than 
half of their products—and 50% 
reported that connected devices, 
which also require semiconductors, 
comprise half of their products. 
Some reported delays in receiving 
needed chips of up to a year.

Diagnostics company BD told 
the agency that over-ordering and 
competition are significant causes of 
the shortage for IVD firms. “Proper 
allocation with priority attention to 
industries supporting pandemic pre-
paredness must be addressed with 
suppliers at all levels to prohibit 
companies from buying products 
and reselling them on the open 
market,” BD said. “This is exacer-
bating the shortage through panic 
buying and creating an environment 
ripe for counterfeit activity. For the 
healthcare industry, inflationary 
costs will have an adverse impact on 
patient access to medical products.”

Importantly, IVD and other 
companies in the medical device 
space face an even higher barrier 
than companies making consumer 
products, according to AdvaMed, as 
substitute or replacement chips must 
be validated before they’re used in 
patient care and might even require 
regulatory review from the Food and 
Drug Administration. 

As the semiconductor supply 
chain deteriorates, the Semiconductor 
Industry Association is asking poli-
cymakers for a tax credit on semi-
conductor research and development 
in the U.S. “The industry continues 
to grapple with a widespread global 
semiconductor shortage brought 
on by unpredictable and increased 
demand resulting from the COVID-
19 pandemic, as well as a decreasing 
share of global front-end fabrication 
capacity fueled by incentives and 
subsidies provided by foreign govern-
ments that far outstrip similar incen-
tives in the U.S.,” the association said.

VALID Act Could Limit Patient Access to LDTs
In a letter to members of Congress, AACC warned legislators that several provisions in 
the Verifying Accurate Leading-edge IVCT Development (VALID) Act could limit 
physician and patient access to state-of-the-art laboratory-developed tests (LDTs). The 
bill would expand the Food and Drug Administration’s (FDA) power to regulate LDTs, 
requiring premarket certification or approval depending on an FDA assessment of a test’s 
risk. Four lawmakers reintroduced the bill this year in June: Sens. Richard Burr, R-N.C., 
and Michael Bennet, D-Colo., and Reps. Larry Bucshon, R-Ind., and Diana DeGette, 
D-Colo. This marks the third time a version of the bill has come before Congress. 

While support has emerged in the in vitro diagnostic (IVD) industry for 
improving and modernizing regulations for diagnostic test kits, AACC and other 
groups are concerned about how the bill would entangle clinical laboratories in 
duplicative rules specifically for LDTs.

In the letter, AACC said that the association “supports modernizing both the IVD and 
LDT regulatory processes, but through distinct approaches that optimize the regulation 
of each. While VALID identifies many proposals that may improve the effectiveness and 
efficiency of the IVD review process, the same proposals would cause irreparable damage 
if applied to LDTs.”

The letter also underscores how the bill’s expensive user fees, burdensome new 
technology certification process for laboratories, and cumbersome adverse-event reporting 
requirements would stifle innovation and reduce access to essential testing.

AACC maintains that refinements to LDT regulation ought to be discussed and acted 
upon within the Clinical Laboratory Improvement Advisory Committee (CLIAC), the 
federal advisory body that guides the Centers for Medicare and Medicaid Services on 
changes to CLIA standards.

Federal Insider
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It’s nearly impossible to evaluate quality in laboratory 
medicine without having analytical quality goals defined 

in advance. Quality goals, also expressed as total allowable 
error (TEa), specify the maximum amount of error—both 
imprecision and bias combined—that is allowed for an 
assay. Examples include evaluating new analytical method-
ology or equipment for patient testing, designing a quality 
control strategy, or evaluating instrument comparability.

Clinical laboratory personnel use TEa routinely: in 
evaluating patient comparison data prior to implementing 
a new lot of a reagent or when troubleshooting unaccept-
able quality control. Therefore, selecting appropriate qual-
ity goals is essential. 

How Should You Select Quality Goals?
Setting quality goals in laboratory medicine has been a topic 
of discussion over the last several decades. In 1999, a confer-
ence held in Stockholm, Sweden, reached a consensus agree-
ment that recommended a hierarchy of five models for quality 
goals: 1) clinical outcomes; 2a) biological variation,  
2b) clinicians’ opinions; 3) professional recommendations;  
4) regulatory and proficiency testing (PT)/external quality 
assessment (EQA) programs; and 5) state-of-the-art (1).

Because of this hierarchy’s complexity, attendees at a 2014 
Milan Strategic Conference reduced these five models to three 
(2). They kept the first model the same, changed the second 
model to include biological variations only, and moved other 
approaches into the state-of-the-art model.

Though not based on a hierarchy this time, the 2014 con-
ference recommended selecting TEa based on clinical out-
comes or the biological variation of the analyte first, followed 

by a state-of-the-art approach if the 
first two models were unavailable. The 
2014 revised consensus recognized 
that some models are more appropri-
ate for certain analytes than for others, 
and it emphasized the importance of 
having high quality studies or data 
behind each recommendation. As a 
result, laboratories should evaluate 
TEa recommendations from different 
resources thoughtfully and understand 
their limitations.

Model 1: TEa Based on the Effect 
of Analytical Performance on 
Clinical Outcomes
Ideally, laboratories would set qual-
ity goals based on evidence of proven 
clinical outcomes, but have per-
formed few studies on the topic. For 
example: From comparing HbA1C 
results between patients with poor 
glycemic control with good glycemic 
control in the Diabetes Control and 
Complications Trial (DCCT), it was 
estimated that an HbA1C assay could 
have TEa of ±9.4% (3). Nowadays, 
this error limit would not be recom-
mended. For grading HbA1C PT, the 
College of American Pathologists uses 
an acceptance limit of ±6%, whereas 
allowing an error limit larger than that 
would risk unsatisfactory performance.

Model 2: TEa Based on 
Components of Biological 
Variation of the Analyte
Laboratories establish biological varia-
tion-based quality goals by evaluating 
the inherent biological variation of the 
analyte for three analytical performance 
specifications: minimum, desirable, and 
optimum. Many laboratories still use 
TEa based on the “desirable” specifica-
tion. One reason this model gained 
wide acceptance is that by having these 
three specifications available, labora-
tories can fine-tune TEa depending on 
what is possible and suitable for the 
laboratory. Another advantage of using 

Total Allowable Error (TEa):  
How Much Error Can Your 
Laboratory Allow?

By Kornelia 
Galior, PhD, 
DABCC

By Sanaa Al-
Nattah, MD



this model is access to the continuously 
updated and easily accessible data-
base on biological variations managed 
by European Federation of Clinical 
Chemistry (EFLM) (4). The EFLM 
conducts a meta-analysis of papers on 
the components of biological variations 
from which the TEa is derived.

When using the biological variation 
model, laboratories must be mindful 
that there are instances in which TEa 
using the “desirable” specification for 
certain analytes are wider than regula-
tory limits. In that case, laboratories 
should evaluate error goals based on 
the more stringent, optimum specifica-
tion if possible. 

Model 3: TEa Based on State-of-
the-Art of the Analyte
Milan’s state-of-the-art model includes 
quality goals set by regulatory agency, 
PT/EQA program organizers, profes-
sional recommendations, and those 
found in the literature and package 
inserts. 

Goals set by regulatory bodies 
(CLIA’88 in the United States) and 
PT/EQA organizers are easily available 
and understood. Evaluation criteria 
are denoted as ±%, ±numerical value, 
or in terms of standard deviation (SD) 
multipliers. To generate TEa based 
on the SD multipliers, our laboratory 
evaluates coefficient of variation (CV) 
from the previous 6−10 PT events, 
calculates median CV of the desired 
analyte, and multiples the %CV x3 for 
a 3SD limit.

Even though CLIA limits are easy 
to use, they were established in the 
late 1980s from the observed varia-
tion in PT events and generally have 
not been changed since. The major 
disadvantage of CLIA goals is that 
they reflect what was achievable, yet 
not desirable. Therefore, in 2019, more 
stringent limits were proposed to 
reflect recent improvements in tech-
nology (5). These limits have not been 
adopted yet but offer another resource 
in helping laboratories select their TEa.

TEa set by professional recommen-
dations have the advantage of being 
extensively evaluated and based on 
experimental data. However, the draw-
back is that those recommendations are 
only available for a subset of analytes. 
TEa reported in the literature and 

package inserts are easily accessible but 
the data could be skewed to show the 
best possible performance of the assay 
and not what is achievable in practice. 

In conclusion, selecting TEa is 
a key process of laboratory medi-
cine. Without such limits, there is 
no way for us to determine if the 
quality of patient results is aligned 
with our standards and performance 
expectations. As shown above, there 
are several resources and guidance 
documents available for selecting TEa. 
These sources differ in the magni-
tude of allowable error limit for each 
analyte. Therefore, laboratories should 
select TEa objectively, yet appropri-
ately, to match their analytical system.

Kornelia Galior, PhD, DABCC, is assistant 
professor, director of clinical chemistry 
and point-of-care testing at University of 
Wisconsin-Madison. 
+EMAIL: galior@wisc.edu

Sanaa Al-Nattah, MD, is a pathology 
resident in the department of pathology 
and laboratory medicine at University of 
Wisconsin-Madison. 
+EMAIL: sal-nattah@uwhealth.org
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Blood-Based Mass Spectrometry Can Detect  
Minimum Residual Multiple Myeloma
A proof-of-principle study shows that blood-based targeted mass spectrometry 
(MS) is a feasible, patient-friendly alternative to detecting minimum residual 
disease (MRD) in multiple myeloma (MM) patients’ bone marrow via next-gener-
ation sequencing (NGS) (Clin Chem 2021; doi: 10.1093/clinchem/hvab187).

More than 50% of newly MM diagnosed patients reach a stringent complete 
response, but most of them relapse. This situation points to a need for new 
assays that can identify responses beyond conventionally defined stringent 

complete response. M-protein diagnostics are reliable, fast, and inexpen-
sive but lack the sensitivity to detect low concentrations. 

Meanwhile, blood-based MS that targets M-protein-specific 
peptides has recently been introduced as a sensitive and 

minimally invasive alternative for MRD evaluation per-
formed on bone marrow.

The researchers evaluated the feasibility of a MS-MRD 
assay in a cohort of 123 sera obtained from 41 multiple 
myeloma patients with results from serum protein 
electrophoresis, immunofixation electrophoresis, free 
light chain analysis, NGS-MRD, and a median of 51 
months clinical follow-up. The researchers compared 
blood-based MS-MRD performance to conventional 

M-protein diagnostics and NGS-MRD evaluation per-
formed on bone marrow. They found that MS-MRD is 

significantly more sensitive for detecting M-protein, com-
pared to either electrophoretic M-protein diagnostics or serum 

free light chain analysis. The concordance between NGS-MRD 
and MS-MRD status in 81 paired bone marrow/sera samples was 79%. 

The 50% progression-free survival (PFD) was 49 months for patients who 
were NGS-positive or MS-positive directly after maintenance treatment. The 
50% PFS rate was 69 and 89 months for NGS-negative and MS-negative pa-
tients, respectively. The longest 50% PFS—96 months—was observed in patients 
who were MRD-negative for both methods. MS-MRD relapse during mainte-
nance treatment was significantly correlated to poor PFS, the researchers note. 

The researchers anticipate that MS will not replace existing MRD bone 
marrow tests but will be a valuable companion method for longitudinal moni-
toring of MRD in blood.

n
SOME AFRICANS WITH ELEVATED 
URIC ACID LEVELS MAY BENEFIT 
FROM KIDNEY DYSFUNCTION 
SCREENING

Sub-Saharan African patients 
with elevated serum uric acid 

(SUA) levels may benefit from 
periodic screening for kidney micro-
vascular dysfunction, according to a 

recent study (JAMA Network Open 
2021; doi:10.1001/jamanetworkopen. 
2021.28985).

The cross-sectional study among 
a sub-Saharan African population 
found that elevated SUA levels  
were significantly associated with 
kidney microvascular dysfunction 
and mediated partly through high 
blood pressure.

The researchers did the study 
because previous research on the 
role of SUA levels in pathogenesis 
of microvascular and macrovascular 
dysfunction has typically excluded 
populations with sub-Saharan  
African ancestry.

To determine associations of 
SUA levels with macrovascular and 
kidney microvascular dysfunction 
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and evaluation factors that 
could mediate associations, the 
researchers performed a cross-
section analysis of baseline data 
from 4,919 Ghanaian individuals 
living in Ghana and Europe. They 
used logistic regression to examine 
associations of SUA level quartiles 
with microvascular dysfunction 
(albuminuria) and macrovascular 
dysfunction (peripheral artery 
disease and coronary artery disease), 
with adjustments for age, sex, 
estimated glomerular filtration rate, 
site of residence, socioeconomic 
status, smoking, alcohol use, 
diabetes, waist-hip ratio, and total 
cholesterol level. The researchers 
also performed mediation analysis to 
assess whether associations were via 
elevated blood pressure, hemoglobin 
A1c, and high-sensitivity C-reactive 
protein levels or via weight-hip 
ratio. The research questions were 
formulated after data collection.

The researchers found a 
significant positive association 
between SUA quartiles and 
albuminuria, but not coronary artery 
disease or peripheral artery disease, 
after adjustment for covariates. 
After full adjustment, individuals in 
the fourth SUA quartile had higher 
odds of albuminuria (adjusted odds 
ratio [aOR], 1.54; 95% CI, 1.07-
2.21), but not peripheral artery 
disease (aOR, 1.35; 95% CI, 0.87-
2.08) or coronary artery disease 
(aOR, 1.09; 95% CI, 0.77-1.55), 
compared with individuals in the 
first quartile. After full adjustment, 
systolic and diastolic blood 
pressure significantly mediated 
the association between SUA 
concentrations and albuminuria, 
accounting for 19.4% of the total 
association for systolic blood 
pressure and 17.2% for diastolic 
blood pressure. Hemoglobin A1c, 
high-sensitivity C-reactive protein, 
and waist-hip ratio did not mediate 
this association. 

Noting substantial genetic 
diversity in African populations,  
the researchers call for studies  
to replicate their findings in other 
sub-Saharan populations, especially 
those in Eastern and Southern 
Africa. 

n 
PROTEIN DETECTABLE IN 
NASOPHARYNGEAL SAMPLE MAY 
INDICATE SERIOUS COVID-19

Analysis of a cell surface protein 
likely predicts who is in danger 

of a serious infection caused by 
SARS-CoV-2. The protein, hFweLose, 
accurately predicts outcomes in 
COVID-19 patients, according to a 
recent paper (EMBO Mol Med 2021; 
doi: 10.15252/emmm.202013714).

hFweLose gene expression in 
the upper respiratory tract outper-
formed other prognostic factors such 
as patient age, comorbidities, and 
clinical markers of inflammation in 
predicting patient outcomes.

To evaluate whether hFwe-Lose 
gene expression can outperform 
conventional methods in predict-
ing death and hospitalization in 
COVID19 patients, the researchers 
performed a postmortem exami-
nation of infected lung tissue in 
deceased COVID-19 patients to 
determine hFweLose’s biological role 
in acute lung injury. 

Afterwards, the researchers 
performed an observational study 
involving 283 subjects to evalu-
ate whether hFwe-Lose expression 
in nasopharyngeal samples could 
predict hospitalization or death in 
COVID-19 patients. 

In patients presenting in the early 
phase of COVID-19 illness, hFwe-
Lose expression accurately predicted 
subsequent hospitalization or 
death with positive predictive 
values of 87.8–100% and a negative 
predictive value of 64.1–93.2%. 
hFwe-Lose expression outperformed 
conventional inflammatory 
biomarkers and patient age and 
comorbidities, with an area under 
the receiver operating characteristic 
curve (AUROC) of 0.93–0.97  
in predicting hospitalization  
and death. 

The researchers noted that 
this AUROC figure is significantly 
higher than the prognostic value of 
combining the biomarkers serum 
ferritin, D-dimer, C-reactive protein, 
and neutrophil-lymphocyte ratio, 
plus patient age and comorbidities. 
That method has an AUROC of 
0.67–0.92. 

The findings demonstrate how 
tissue fitness pathways dictate the 
response to infection and disease  
and their utility in managing the  
current COVID-19 pandemic,  
the researchers note. They add that 
nasopharyngeal samples for hFwe-
Lose expression can be obtained 
when the patient first presents for 
SARS-CoV-2 testing in a variety  
of settings.
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BY JEN A. MILLER

AACC has advocated against using  
Ct values for managing COVID-19 
patients, and new evidence supports  
a cautious approach.  

A
s the world grapples with the 
ongoing COVID-19 pandemic, public 
health organizations are trying to 
help clinicians grasp how best to 

treat their patients with the most accurate and 
useful testing possible. One proposed recommen-
dation, as set out by the World Health 
Organization, is to use cycle threshold (Ct) values 
set by quantitative polymerase chain reaction 
(qPCR) as a performance target  for newly 
developed diagnostic technologies. 

In this way, the WHO uses Ct values as a sur-
rogate for the level of viral load. WHO has proposed 
a Ct value of 25 as the minimum level of virus that 
should be detected by a point-of-care diagnostic test. 
Ct also has been proposed by some to be used to  
tell who has a high viral load and might be at higher 
risk for severe disease, who might be infectious and 
likely to spread disease, and who can be released 
from quarantines. 

to Reporting  
       Ct Values

No
How to Say



11DECEMBER 2021



12 DECEMBER 2021

Pr
ev

io
us

 p
ag

e:
 p

ea
kS

TO
C

K
/i

St
oc

k.
 A

b
ov

e:
 E

d
w

in
 T

an
/ 

iS
to

ck

a patient in California, low viral 
load in a patient in New Jersey, and 
somewhere in between in a patient 
in Australia. 

Without calibration, a Ct value 
is “virtually meaningless,” said Jim 
Francis Huggett, PhD, of the U.K. 
National Measurement Laboratory 
at LGC, and professor in analytical 
microbiology at the University of 
Surrey, who set out to find out just 
how meaningless it is.

UNCALIBRATED TESTS LEAD TO 
WILDLY DIFFERENT RESULTS
Huggett revealed the trouble with 
relying on Ct values by leading a team 
of researchers to study the differences 
in SARS-CoV-2 tests from labs 
around the world. One aim was to 
determine how WHO’s suggested Ct 
cutoff of 25 impacts coronavirus test 
performance, if at all.

In the resulting paper, which 
was published in AACC’s journal 
Clinical Chemistry, researchers 
analyzed the results of more than 
6,000 patients who underwent PCR 
testing at clinical laboratories in the 
U.K., Belgium, and the Republic of 
Korea (Clin Chem 2021; doi: 10.1093/
clinchem/hvab21). For this particular 
study, all PCR tests used were 
considered to have 100%  
clinical sensitivity. 

When Huggett’s team interpreted 
the test results using WHO’s cutoff, 
the tests’ sensitivity dropped, varying 

AACC has come out against using 
Ct values for managing patients with 
COVID-19. In a statement published 
in July 2021, AACC emphasized 
that SARS-CoV-2 tests are not 
standardized in any one country, let 
alone around the world (www.aacc.
org/science-and-research/covid-19-
resources). The same Ct value can 
therefore mean widely different 
things for different tests, potentially 
leading to inappropriate patient care.

“I can understand why people 
would want to compare Ct values, 
but there is a potential for harm 
when looking at an assay that is 
not validated to be quantitative. 
SARS-CoV-2 tests are validated to 
be qualitative,” said Deborah Payne, 
PhD, MT(ASCP), ABMM, DABCC, 
FAACC, a clinical consultant and a 
member of the AACC group that 
wrote the AACC Ct values statement.

NO TWO NOSTRILS ARE ALIKE
Payne said that it’s natural to think 
Ct values can be used to determine 
severity of COVID-19. That’s because 
Ct values are routinely used to detect 
viral burden in infections like HIV and 
hepatitis C and B viruses. That number 
is valuable because collection of urine 
or blood is uniform, she said. However, 
“collection from a swab is not.”

To start, not every swab, nose, or 
even each nostril in the same person 
is the same. “There’s biological 
variance between the nasal cavities. 

You can have one nostril with 
detectable SARS-CoV-2 and the 
other nostril without, which is why 
the recommendation is to swab both 
sides of the nose,” she said.

Clinical laboratory professionals 
also don’t yet have the data to 
understand the optimal conditions 
for taking samples for a PCR test 
for a respiratory disease. Some 
urine assays are best taken in the 
morning, for example, and some 
blood samples drawn after a patient 
fasts. “We don’t really know enough 
about the respiratory system when 
it comes to this kind of testing 
and what the optimal time of day 
is to collect a sample,” Payne said. 
“We don’t know enough about 
respiratory virus shedding to know 
whether there’s a particular time 
it’s better to take a test, or whether 
there’s a difference between 
morning and evening, and how that 
will affect results.” 

On top of not being able to 
adjust for differences in swabs and 
nostrils, and not having established 
optimal sampling conditions, the 
sheer number of assays given 
emergency use authorization (EUA) 
in the U.S. and the equivalent in 
other countries means that there 
are no standards across testing 
platforms and laboratories either. 
They aren’t calibrated against each 
other, so a Ct value of 25 on one 
test could mean high viral load in 

“I can understand why 
people would want to 
compare Ct values,
but there is a potential for 
harm when looking at an 
assay that is not validated 
to be quantitative."
�Deborah Payne

http://www.aacc.org/science-and-research/covid-19-resources
http://www.aacc.org/science-and-research/covid-19-resources
http://www.aacc.org/science-and-research/covid-19-resources
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from approximately 16% to 90%, 
depending on the patient cohort. 
“There were three different groups at 
three different labs and we got three 
distinct differences,” Huggett said.

The researchers also conducted 
analysis of data from 732 additional 
laboratories and found that an 
individual Ct value can correspond to 
widely different viral loads depending 
on the lab. For example, a Ct value 
range of 25 to 30 should correspond 
to 106 copies of SARS-CoV-2/mL. 
But researchers also found that the Ct 
range can correspond to as many as 
108 copies to as few as 103 copies. 

“That’s a range of a hundred 
thousand fold difference,” he said. 
“It’s chaos.”

WHAT TO DO WITH CT VALUES 
AACC isn’t the only organization that 
has come out against the WHO Ct 
value recommendation. In a December 
letter to the editor in Clinical 
Infectious Diseases, the American 
College of Pathologists also cautioned 
against using Ct values for COVID-
19, citing many of the same concerns 
as AACC, including variables in test-
ing collection, no quantitative assay 
standardization, the wide range of Ct 
values among laboratories, and that 
some PCR tests use isothermal ampli-
fication methods and therefore don’t 
produce Ct values at all.

This doesn’t mean that Ct val-
ues have no use when it comes to 
COVID-19. “As long as you control 
the experiments, you can use a Ct 
value in your lab as a guide to compare 
one result to another,” Huggett said. 
“But as soon as you try to compare a 
number between laboratories, it means 
nothing because of the large amounts 
of variation,” he added. “If you’re going 
to use the Ct value, you need to work 
out what is your own scale, and be 

to report or, at a minimum, have 
access to Ct values.” For laboratories 
that decide to report Ct values, AACC 
suggests including an interpretative 
comment with the test results:

The utilization of Ct values to guide 
patient management is discouraged. 
Correlation with viral load, viral 
burden, or infectivity has not been 
established for qualitative SARS-
CoV-2 tests. Numerous factors such 
as biological variance, adequacy 
of sample, time of exposure, 
instrumentation, methodology, lack 
of certified reference material, and 
regulatory factors influence the Ct 
values detected in qualitative SARS-
CoV-2 assays. Therefore, AACC 
discourages reporting or disclosing Ct 
values to guide patient management.

Meanwhile, as WHO considers 
making a specific Ct value minimum 
recommendation, the U.S. Centers 
for Disease Control and Prevention 
has not. In their COVID-19 FAQ 
for laboratories, updated on August 
25, 2021, they stated that “Ct values 
should not be used to determine 
an individual’s viral load, how 
infectious an individual person  
may be, or when an individual 
person can be released from 
isolation or quarantine.”

Despite such a blunt statement, a 
contrarian view by WHO could still 
hold sway, especially in countries 
without their own robust public 
health organizations, Huggett said. 
Established use of Ct values in 
other conditions also can muddy 
the waters. Huggett knows it can be 
difficult to explain to clinicians why 
the logical conclusion that the Ct 
might be used to guide management 
of COVID-19 patients is wrong—
he himself is married to a medic, 
he joked. He also doesn’t want to 
knock Ct values completely as they 
do have some value now.

“To say it’s rubbish is incorrect. If 
it’s one laboratory and standardized, 
that could be fit for purpose,” he said. 
“What’s not fit for purpose is using the 
same number in different labs. It has to 
be very specific to that laboratory.” 

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

aware of how it may differ over time 
and cognizant of the limitations of 
using such an approach."

Right now, epidemiologists can 
also use Ct values of COVID tests if 
they’re “looking at a large number of 
points. Then if there’s an outlier, that 
outlier can be accounted for,” said 
Payne. It can give a bigger picture of 
the virus in one population with-
out having an impact on individual 
patient care.

For example, researchers used 
mathematical modeling to show 
that capturing the Ct values of 
positive SARS-CoV-2 PCR results 
could give a real-time estimate of 
the growth rate of the virus in a 
community (Science 2021; doi: 

10.1126/science.abh0635). “The Ct 
value is a measurement with mag-
nitude, which provides information 
on underlying viral dynamics,” the 
authors wrote. “Although there are 
challenges to relying on single Ct 
values for individual-level decision-
making, the aggregation of many 
such measurements from a popula-
tion contains substantial informa-
tion. These results demonstrate how 
one or a small number of random 
virologic surveys can be best used 
for epidemic monitoring.”

For Ct values to be useful for 
managing patients on a worldwide 
scale, though, there needs to be a 
standard calibration and sample 
standardization, much like what hap-
pened in order for laboratories to use 
Ct scores for HIV and other diseases.

TALKING TO CLINICIANS 
ABOUT CT VALUES IN COVID-19
The AACC statement does acknowl-
edge that laboratories are “in a difficult 
position,” and that “there may also be 
pressure from their clinical colleagues 

"As soon as you try to compare a  
number between laboratories, its means 

nothing because of the large  
amounts of variation.”

�Francis Huggett
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Researchers are proving the power of aggregating and sharing data  
across institutions, but progress depends on lab leaders' commitment to  
data quality and standardization.

B
road sharing of laboratory data is a major undertaking with huge potential payoffs in patient care and  
outcomes, said experts who spoke at the 2021 AACC Annual Scientific Meeting in Atlanta. In the session  
“Data Aggregation and Integration in Laboratory Medicine: How to Build Prediction Models and Learn from 
Multi-Institutional Data,” speakers explained how interoperability of electronic health records (EHRs)  

and systems can drive important research findings, how prediction models can be transferred across practices, and what  
labs can do to improve the quality of clinical prediction models.

Connecting data from healthcare organization and payer systems will drive more generalizable research findings and 
better outcomes, said Thomas Durant, MD, assistant professor and medical director of chemical pathology and laboratory 
medicine at Yale University, and a speaker at the session.

But challenges abound. They include data’s typically complicated journey between lab instruments, lab information  
systems (LISs), and EHRs, as well as siloing at multiple sites of patient care and payor organizations. “Data is living in all 
these boxes. We need to figure out a way to connect these boxes and share data seamlessly,” Durant said.

BY DEBORAH LEVENSON

TwistedJourney
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Mathias, who is an assistant 
professor, vice chair of clinical opera-
tions, and associate medical director 
of informatics at the University of 
Washington Medicine, described how 
N3C annotates, shares, and aggregates 
clinical data. Compared to stud-
ies of data from single institutions 
and research groups, NC3 processes 
produce data that reflect the broader 
community, lead to more generaliz-
able insights, and ease validation of 
findings, he said. 

A recent study found that N3C 
data and machine learning models 
accurately predicted clinical sever-
ity by using commonly collected 
clinical data about hospital admis-
sions’ first 24 hours (JAMA Netw 
Open 2021; doi: 10.1001/jamanet-
workopen.2021.16901). Using data 
from 65 sites on 8 million patients, 
2.6 million COVID-19 cases, clinical 
observations, 4.3 billion lab results, 
and 1.3 billion medication records, 
the researchers showed which patient 
characteristics were associated with 
higher clinical severity. Analysis of 
BNP, CRP, creatinine, D-dimer, fer-
ritin, lactate, and whole blood cell 
count showed greater increases in 
inflammatory markers among patients 
who died, Mathias noted, with the 
caveat that creatinine and ferritin 
increases were very similar in patients 
who died and in those who survived. 

While the study shows exploratory 
data analysis can find trends over time, 
the N3C model reveals challenges 
for data sharing among labs, Mathias 
said. For example, universal device 
de-identifiers may be useful for 
unambiguously identifying Food and 
Drug Administration-cleared tests but 
were not incorporated into the N3C 
data sharing infrastructure. Meanwhile, 
LOINC doesn’t provide standardized, 
exact mapping between a test method 
and a code. 

“We should learn from N3C, set 
an agenda by determining important 

These experts also shared their 
vision for the potential benefits of 
broad sharing of laboratory data, its 
reliance on community standards and 
specifications, challenges to learning 
and deploying prediction models, 
and how laboratorian decisions affect 
secondary use of data.

FAR FROM SEAMLESS
In laboratory medicine, the transfer 
of data among many institutions is far 
from smooth, Durant noted. Problems 
include variably implemented semantic 
standards and a long path of interopera-
bility building blocks. As a result, deter-
mining the integrity of external test 
results may be difficult. For example, 
a researcher working on SARS-CoV-2 
assays must consider the different 
targets, antibodies, and sensitivities of 
commercial tests and lab-developed 
ones when deciding to use an external 
lab or to repeat tests in-house. 

Getting high quality data not 
only means deriving meaning from 
and trusting a result, but also send-
ing it along an appropriate path. 
Also, this process involves multiple 
steps, using messaging standards to 
successfully transmit the informa-
tion—such as HL-7 and HL7-FHIR 
(Fast Healthcare Interoperability 
Resources), as well as semantic 
interoperability standards that ensure 
that data from the sender means the 
same thing to the receiver. Such sys-
tems of terminology include LOINC 
or SNOMED. 

HARMONIZING DATA IN THE 
NATIONAL COVID COHORT 
COLLABORATIVE
A recent multi-institutional data col-
lection effort shows both the promise 
and pitfalls for sharing laboratory 
data. Formed in response to the 
COVID-19 pandemic, the National 
COVID Cohort Collaborative (N3C) 
has aimed to create a large data 
repository and allow data sharing 

across dozens of states. Its governance 
structure and data partnerships set 
the stage for data sharing at scale, 
according to Patrick Mathias, MD, 
PhD, a speaker during the AACC 
Annual Scientific Meeting session. 
N3C set up a centralized institutional 
review board framework, transfer and 
institutional data use agreements, 
and data structure and use processes 
that ensure researchers could submit 
requests quickly. Participating institu-
tions’ use of common data models 
jump-started N3C, Mathias said. 
Using semantic standards in local  
LIS configurations ensured linkage  
to the common data model and 
helped N3C ensure security of data 
and make institutions comfortable 
with participation.

Getting high 
quality data not 

only means 
deriving 

meaning from 
and trusting a 
result, but also 
sending it along 
an appropriate 

path. 
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research questions and how to 
answer them, and decide how to  
augment existing models for trans-
porting existing metadata we care 
about,” Mathias said.

He encouraged labs to get involved 
in their institutions’ mapping projects 
by understanding the relevant data 
sharing agreements and studies. “Help 
by being a check on what goes out 
the door,” he said. 

PREDICTION MODELS IN 
CLINICAL PRACTICE
Another speaker in the session, 
Daniel Herman, MD, PhD, explained 
how clinical prediction models can 
use laboratory test data to identify 
which patients might benefit from a 
specific intervention. He described 
some of the current problems with 
using prediction models across clinical 
practices for decision support, includ-
ing access to patient data, which 
needs semantic interoperability and 
annotation so it can be mapped.

Before they can produce usable 
insights, models need to account for 
differences in data at various sites. 
Those differences include variability 
in clinical practice, documentation, 
and assay methods, said Herman, 
who is an assistant professor of 
pathology and laboratory medicine 
at the Hospital of the University 
of Pennsylvania and director of the 
endocrine laboratory at the Perelman 
School of Medicine in Philadelphia.

In one example, a model takes 
concentrations of alpha-fetoprotein 
(AFP) and other protein biomark-
ers, plus patient age, to determine 
Down syndrome risk. Women with 
unaffected pregnancies usually have 
lower AFP concentrations. The tests 
involved in the model require each 
lab to adjust for local factors in part 
by figuring out a median concentra-
tion across its population and dividing 
an individual test result by that 
median. Models and adjustments are 

complicated by institutions’ use of 
different AFP measurement methods 
that report varying concentrations in 
different units. Additionally, models 
must recognize multivariate distribu-
tion of clinical factors and associations 
between protein concentration and 
race, weight, status for smoking  
and diabetes, and singleton versus 
twin pregnancy.

Designing such a prediction model 
with data aggregated across multiple 
sites requires data interoperability 
and LOINC codes. However, LOINC 
codes cannot specify whether AFP 
concentrations are for tumor markers 
or prenatal screening. Aggregated data 
labeled by LOINC and unique device 
identifiers for AFP could help show 
differences between assays or account 
for the known differences, Herman 
said. In addition, LISs and EHRs  
don’t use existing device identifiers, 
which are not part of standard mes-
sages for test results.  

A SEPSIS CASE STUDY 
Current sepsis models, such as 
one from EPIC’s EHR, need local 
verification, Herman noted. He 
pointed to a recent study that aimed 
to verify the EPIC sepsis predic-
tion model and found it lacking. In a 
study population of 27,697 patients 
undergoing 38,455 hospitalizations, 
sepsis occurred in 7% (JAMA Intern 
Med 2021; doi:10.1001/jamain-
ternmed.2021.2626). The EPIC 
model predicted the onset of sepsis 
with an area under the curve of 0.63, 
substantially worse than the perfor-
mance reported by its developer.

Meanwhile, sepsis models that 
consider procalcitonin concentra-
tions are likely beset by differences 
in methods and variability across 
sites, and controversy surrounds some 
models that use estimated glomerular 
filtration rate, Herman added.

When considering use of sep-
sis models and their performance, 

laboratorians should determine  
how complicated the relevant clini-
cal concept and model are, the qual-
ity of annotation from the model, 
and the difficulty of getting out-
comes to calibrate the model locally, 
Herman advised. 

WHAT LABORATORIES CAN DO
Laboratorians are equipped to take 
the lead in building and using predic-
tion models. Herman suggested that 
labs continue improving analytic 
standardization and assay harmoniza-
tion, consider how well they currently 
code tests with existing annota-
tion standards, and use LOINC and 
SNOMED. Labs can also consider 
how to make systems more interoper-
able and help develop and implement 
standards for nomenclature, result 
annotation, and result transmission.

“We need rich, precise information in 
our LISs and EHRs. We need these data 
to be transmitted between these systems 
in largely automated ways so we’re not 
copying and pasting,” Herman said. 

He pointed to one group work-
ing on these problems. The Systemic 
Harmonization Interoperability 
Electronic Laboratory Data 
(SHIELD) group aims to develop 
strategies to improve annotation and 
interoperability enough to make clini-
cal prediction models possible. Led by 
FDA, SHIELD includes a broad set of 
stakeholders such as AACC, govern-
ment agencies, manufacturers, labo-
ratorians, and researchers. Herman 
is a member of SHIELD’s Strategic 
Planning Implementation Committee.

“We can all help by improving 
how we annotate our clinical data, 
partnering with regulatory agencies, 
IVD manufacturers, and EHR/LIS 
vendors to improve interoperability,” 
Herman said.  

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

mailto:dllwrites@verizon.net
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BY KAREN BLUM

W
hat if laboratories and 
clinicians had access to a 
testing platform that could 
rapidly diagnose blood-

stream infections such as sepsis directly 
from blood samples within hours of a 

patient being admitted to the 
hospital? That was the idea 

behind Day Zero Diagnostics’ 
DZD OneSeq Dx platform. 
The Boston-based company 
received AACC’s 2021 
Disruptive Technology 
Award for its efforts. 

The honor, which recog-
nizes innovative testing solu-
tions that improve patient 
care, was presented during 

the AACC Annual Scientific 
Meeting & Clinical Lab Expo  

in Atlanta.
“It was incredibly exciting,” said 

Jong Lee, MBA, the company’s CEO 
and cofounder, of the win. “It was a great 
competition, and it was in the company of 
other competitors who we consider to be 
very high caliber, all doing something on 
the cutting edge of science.”

Diagnosis
on Day

Zero

The winner of  
AACC’s 2021 Disruptive 

Technology award  
married machine learning and 

genomics to rapidly  
identify bloodstream 

infections.
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the antibiotic resistance and sus-
ceptibility profile. Results can be 
obtained in as little as 6–8 hours.

“At the end of the day, what 
we’re trying to do is provide an 
answer that is very similar to the 
gold standard answer that you 
would have been able to get from 
culture, but in a much shorter time-
frame,” Lee said, “and potentially 
even in situations where culture 
may not grow.”

The company is trying to tackle 
two related problems in infec-
tious disease diagnostics, said Lee. 
One is antibiotic resistance, what 
he calls “the other pandemic.” For 
testing done using culture, it takes 
2–5 days to get to an antibiotic 
resistance profile for an infection. 
Antibiotic resistance is particularly 
challenging in bloodstream infec-
tions such as sepsis, Lee said, with 
patients decompensating by the 
hour. Clinicians generally are “fly-
ing blind,” Lee said, using a “carpet 
bombing” approach to try to subdue 
severe infections. The only guide to 
drive treatment decisions at times 
are just the aggregate infection 
patterns typically seen at the local 
hospital and community.

Through OneSeq Dx, “we’re try-
ing to provide physicians a solution 
that gives them a definitive species 

OneSeq Dx uses whole genome 
sequencing and machine learning to 
rapidly diagnose infections directly 
from blood samples, without the 
need to wait for culture results.  
The goal is to help patients with 
severe infections receive the most 
effective antibiotic on the first day 
they are admitted to the hospital—
“day zero.”  

The product’s idea stemmed 
from an identified clinical need, 
Lee said. His former college room-
mate, Doug Kwon, MD, PhD, 
(scientific cofounder of Day Zero) 
is an infectious disease physician 
at Massachusetts General Hospital 
who regularly sees patients with 
bloodstream infections. Kwon was 
frustrated by what he found to be a 
lack of good diagnostic information 
to work with. At the time, Melis 
Anahtar, MD, PhD, (another sci-
entific cofounder) was conducting 
next-generation sequencing work 
in Kwon’s lab on the microbiome 

of women at 
high risk of HIV 

acquisition.
The two of them 

got to talking about 
how illogical it is that you 

can get high-resolution diag-
nostic information via sequencing 

in the lab, but you’re completely 
unable to get that type of informa-
tion for clinical use as an infectious 
disease physician, Lee said. “That 
was the genesis of them starting to 
think about how to apply next-
generation sequencing (NGS) to the 
problem of infectious diseases.”

OneSeq Dx processes blood sam-
ples using ultra-high enrichment (at 
the level 109) to extract high yields 
of bacterial DNA directly from 
clinical samples that may contain up 
to a billion times more human DNA 
than bacterial DNA, Lee said. Then, 
the DNA is sequenced using NGS. 

Once sequencing data is 
obtained, it’s run through two 
machine learning algorithms to 
interpret the sequencing data and 
offer high accuracy species iden-
tification and antibiotic resistance 
profiling. Keynome ID determines 
the species of infections at concen-
trations as low as 1CFU/mL, while 
Keynome g-AST (genomic antibiotic 
susceptibility testing) determines 

"We’re trying to ... provide 
an answer that is very 

similar to the gold 
standard that you 
would have been able 
to get from culture, 
but in a much 
shorter timeframe.”
�Jong Lee
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ID and antibiotic resistance profile in 
hours rather than days, so that they 
can treat patients on the first day that 
they’re admitted to the hospital,” he 
said. “The holy grail in this space is to 
diagnose directly from blood rather 
than from blood culture.”

Due to the high amount of 
background human DNA, extracting 
infection information from blood 
can be challenging, like finding the 
proverbial needle in a haystack, 
Lee explained. Some companies 
attempting to diagnose infections 
from blood have tried approaches 
like using probes designed to attach 
to specific biomarkers to work like a 
magnet, extracting the needle. While 
that can work, Lee said, it will 
identify only the biomarkers being 
targeted, and only provide very 
limited information— not the whole 
genome of a bacterial pathogen. It 
could help with species identifica-
tion, but it won’t be comprehensive. 
And it cannot provide comprehen-
sive antibiotic resistance profiles.

Day Zero takes the opposite 
approach, Lee said: “Our technology 
is designed to remove all the straws 
of hay, so that you’re agnostically 
left with whatever the needles are—
the bacterial pathogens that drive 
the infection. That’s the trick of 
ultra-high enrichment.” 

It measures three circulating 
proteins that indicate infection and 
inflammation. Serum samples are 
applied to a cartridge and inserted 
into a MeMed platform called 
MeMed Key that analyzes amounts 
of these proteins and applies 
machine learning algorithms to 
provide a score up to100. The 
higher the score, the higher the 
likelihood of a severe outcome. The 
test, approved in Europe, delivers 
results within 15 minutes and can 
help clinicians predict outcomes 
up to 2 weeks out, helping 
them decide whether to escalate 
treatment, admit patients to the 
hospital, or send them home. 

Mammoth Biosciences is pursu-
ing a high-throughput, CRISPR 
(clustered regularly interspaced 
short palindromic repeats)-based 
test to identify the presence of 
SARS-CoV-2. The company’s 
DETECTR BOOST platform uses 
CRISPR, a gene editing technol-
ogy that has been repurposed 
for diagnostics, to search patient 
samples for the presence of spe-
cific nucleic acids that are indica-
tive of disease. First, the company 
pairs a CRISPR-Cas protein with a 
guide RNA that matches the exact 
sequence they want to detect. If 
the Cas/guide RNA complex finds 
its target sequences, Cas proceeds 
to cut the matching DNA or RNA. 
Some Cas proteins also chop up 
nearby pieces of genetic material, 
including reporter molecules that 
let scientists know they found their 
target sequence. The company is 
developing a turnkey workstation 
to run the assay, with the ability to 
perform thousands of tests  
per day. 

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

Combining this process with the 
company’s machine learning algo-
rithms provides a novel approach to 
learn from data on all of the various 
factors that could result in resistance 
and susceptibility. For example, 
whole genome sequence data for 
each patient’s pathogen can be 
aggregated to help clinicians amass 
an epidemiological view about what 
infections are running through their 
hospitals or local regions, Lee added. 
“It becomes a surveillance service 
that can help a lab make early deter-
minations of outbreaks.”

The company is now working 
on product engineering, incorpo-
rating their testing capabilities 
into a device that can be used in 
microbiology labs. Once a design is 
set, they’ll pursue Food and Drug 
Administration approval. 

People have talked about using 
sequencing for clinical diagnostics 
for years, but it’s still primarily used 
for research applications, Lee said. 
“We think these enabling technolo-
gies we’re developing are the kind of 
technologies that allow sequencing 
to really develop deep integration 
into clinical microbiology. You can 

think of what we do as focus-
ing on developing the enabling 
technology that makes 
sequencing usable for every-
day clinical decision-making.”

The two other finalists 
for the award were recog-
nized for developing new 
technologies for the SARS-
CoV-2 virus: MeMed for its 
COVID-19 Severity test and 

Mammoth Biosciences for 
its CRISPR-based DETECTR 

BOOST platform.
MeMed, based in Haifa, 

Israel,uses host-response profiling 
and machine learning algorithms 

to create a novel test to stratify the 
risk that a patient with COVID-19 
will experience severe outcomes. 

“The holy grail in this space is
to diagnose directly from blood 
rather than from blood culture.”

mailto:karen_blum@verizon.net
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SARS-COV-2 TEST KITS RECALLED

Abbott Molecular has recalled 
its Alinity m SARS-CoV-2 

AMP kit and Alinity m Resp-4-Plex 
AMP kit for their potential to give 
false-positive results. 

Using the kits may cause seri-
ous adverse health consequences 
or death, the Food and Drug 
Administration (FDA) said in an 
October 15 recall classification 
notice. 

Software associated with the kits 
causes the potential for false-positive 

results, the FDA notice says. The 
recall is intended to correct the 
software. Positive results from kits 
used before the software correction 
should be treated as presumptive, 
while labs may resume using the kits 
after software correction, FDA said. 

The FDA notice follows a 
September Abbott Molecular 
recall to all impacted customers. 
That recall requested that 
customers complete and return an 
acknowledgement letter that the 
notice was received and consider all 
positive SARS-CoV-2 test results 

presumptive until the company can 
implement the software correction 
for each customer’s laboratory site. 

A September 17 FDA letter to 
clinical laboratory staff suggested 
using an alternate authorized 
SARS-CoV-2 test to retest patient 
specimens found positive via the two 
recalled tests performed in the prior 
2 weeks. The letter also suggested 
telling affected patients that they 
may have had a positive test result. 

Patients are encouraged to 
contact Abbott Technical Support 
for more information on the recall.

SARS-CoV-2 Test EUA Requirements Revised 
The Food and Drug Administration (FDA) has established additional 
conditions of authorization for certain SARS-CoV-2 tests that have received 
emergency use authorization (EUA).

Developers of molecular, antigen, and serology SARS-CoV-2 tests must 
update authorized labeling and evaluate how variants affect test performance, 
FDA said in a September 23 letter. Developers must update labeling within 3 
months, submit the updates as a supplement to the EUA, and evaluate viral 
mutations’ impact on test performance. 

Developers also must conduct ongoing evaluation of mutations on target 
analytes and include any additional data analysis requested by FDA in re-

sponse to performance 
concerns. If viral mutations 
affect the expected test 
performance, developers 
must notify the agency 
immediately. In response to 
specific FDA requests, 
developers must update 
labels within 7 days to 
include additional agency-
identified risk mitigations 
about the impact of viral 
mutations on test 
performance. 

The revisions aren’t 
required for IL-6 tests, 
standalone specimen collec-
tion devices, or standalone 
home collection kits.
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FDA RECOGNIZES MEMORIAL 
SLOAN-KETTERING TUMOR 
MARKER INFORMATION 

The Food and Drug 
Administration (FDA) in 

October granted recognition to a 
partial listing of the Memorial Sloan 
Kettering Cancer Center’s Oncology 
Knowledge Base (OncoKB), making it 
the first tumor mutation database to 
be included in the Public Human 
Genetic Variant Databases.

The OncoKB database contains 
detailed information on specific 
variations in 682 cancer genes. FDA 
recognized a portion of the OncoKB 
as a source of valid scientific evidence 
for biomarkers of clinical significance 
and potential clinical significance. Test 
developers can use data from this part 
of OncoKB to support the clinical valid-
ity of tumor profiling tests in premarket 
submissions. 

FDA recognition followed a review 
of operating and governance procedures 
and policies, processes for the database 
and for variant evaluation and curation, 
and method of assignment of clinical 
significance. OncoKB data are sorted 
into one of two levels of clinical signifi-
cance consistent with FDA-authorized 
tumor profiling tests and displayed on 
a tab referred to as “FDA recognized 
alterations.”

Determining the mutation profile of 
a tumor using DNA sequencing enables 
the use of targeted therapies and inves-
tigational treatment options.

n
OPGEN RECEIVES FDA CLEARANCE 
FOR ACUITAS AMR GENE PANEL

OpGen has received Food and 
Drug Administration (FDA) 

510(k) clearance to market its Acuitas 
AMR Gene panel. 

The Acuitas AMR Gene panel 
detects 28 genetic antimicrobial 
resistance (AMR) markers in isolated 
bacterial colonies from 26 different 
pathogens. The panel helps clini-
cians manage patients with known or 
suspected antibiotic nonsusceptible or 
resistant bacterial infections, according 
to the company.  

The panel provides genomic profile 
data in about 2.5 hours, versus con-
ventional tests that deliver phenotypic 

information in 1–4 days, according to 
the company. The test will help prevent 
indiscriminate overuse and misuse of 
antibiotics, support infection control 
and prevention measures, and alert 
providers to genes conferring resistance 
to nine classes of antibiotics. They 
include aminoglycosides, carbapen-
ems, cephalosporins, fluoroquinolones, 
penicillins, polymyxins, sulfonamides, 
trimethoprim, and vancomycin.

n
NEW GENEDRIVE SYSTEM 
RECEIVES CE-IVD MARK

The Genedrive System platform 
has received CE-IVD marking in 

anticipation of launch in the United 
Kingdom and European Union, 
according to a recent Genedrive 
announcement. 

The company developed the plat-
form to support the commercial launch 
of the Genedrive MTRNR1 ID kit, 
which screens for m.1555A>G muta-
tions. Babies with these mutations can 
suffer lifelong deafness after receiving 
the commonly used antibiotic gentami-
cin. The test identifies these babies and 
alerts providers to the need for alterna-
tive treatments.

Antibiotics should be delivered 
within an hour of any decision to treat, 
and current lab-based genetic tech-
nologies are not sufficiently rapid to 
detect the MT-RNR1 mutation within 
a clinically relevant timeframe, accord-
ing to the company. It adds that the kit 
supports the first use of point-of-care 
molecular diagnostics in a neonatal 
urgent care setting. 

n
NEW YORK STATE APPROVES 
MULTI-CANCER EARLY DETECTION 
BLOOD TEST

The New York State Department  
of Health has approved Galleri, 

GRAIL’s multicancer early detection 
blood test, which identifies more than 
50 types of cancer. The test works by 
first detecting a cancer signal, then 
predicting where the cancer is located 
in the body to help guide the next steps 
to diagnosis.

The Galleri test is intended for 
use in people with an elevated risk of 
cancer, such as those aged 50 or older. 
It requires a prescription and should be 
used in addition to recommended can-
cer screenings such as mammography, 
colonoscopy, prostate-specific anti-
gen test, or cervical cancer screening. 
GRAIL also cautions that a negative 
Galleri result does not rule out cancer.

 ARQ™
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COVID-19 TEST ON EXHALED 
BREATH IN THE WORKS

An agreement involving the 
nanoelectronics and digital 

technology company imec, the imec 
spinoff miDiagnostics, and Johns 
Hopkins University will kickstart 
commercialization of a COVID-19 
breathalyzer test.

The nonexclusive licensing agree-
ment allows for use of patented imec 
technology for capturing aerosols and 
droplets from exhaled breath so it 
can be screened for viral RNA using 
miDiagnostics’ ultrafast PCR technol-
ogy, according to imec. 

Recent research on imec’s breath 
sampler shows it can capture the 

SARS-CoV-2 virus in exhaled air and 
detect viral RNA quickly and reliably. 
The sampling instrument integrates 
the breath sampling technology and 
imec’s ultrafast PCR test.

Officials at imec said that the studies 
show proof-of-concept and bring their 
test closer to the market. miDiagnostics 
officials noted that a prototype will be 
tested at an airport in collaboration with 
Brussels Airport, Ecolog, and Eurofins. 

n 
DEAL COULD MAKE ADVANCED 
SEQUENCING MORE ACCESSIBLE 
TO RARE DISEASE PATIENTS

Twist Bioscience and Centogene 
have signed a contract to 

collaborate on the development and 

commercialization of custom assay 
kits for rare diseases.

Twist offers synthetic DNA using 
its silicon platform, while Centogene 
focuses on generating data-driven 
insights to diagnose, understand, and 
treat rare diseases.

The contract will result in tests that 
combine Centogene’s rare disease diag-
nostic expertise enabled by its large bio-
databank and Twist’s library preparation 
and target enrichment capabilities. 
The aim is to increase genetic testing 
options for the one in 15 individuals 
diagnosed with a rare disease annually, 
to add insights that augment the rare 
disease bio-databank, and to contribute 
to the future discovery and develop-
ment of novel therapeutics.

Schott to Acquire Applied Microarrays,  
Expand Diagnostics Business
Schott Minifab, a Schott subsidiary that develops and manufactures micro-
fluidic devices for point-of-care and life sciences consumables, has an-
nounced a deal to acquire Applied Microarrays (AMI).

Previously, the two companies worked together to develop biotech sub-
strates for diagnostics applications, Schott officials said. The deal will further 
strengthen Schott’s ability to offer a single-source contract manufacturing 
solution, the officials added. They noted that the deal, which was expected 
to close in December 2021, expands the company’s biosensor printing 
capabilities as demand for point-of-care microarray consumables grows, 

especially for applications such as infectious 
disease detection. Additionally, AMI’s biosci-
ence knowledge enhances its capability in 
surface modification, functionalization, and 
deposition for both glass and polymer 
products. 

AMI officials noted they are joining Schott 
as the market continues to move toward 
point-of-care diagnostics. The company’s 
knowledge and technical capability allows it 
to offer a more holistic approach, while short-
ening the time to market for customers, they 
added. "With the added bioscience knowledge 
of AMI, we become an even stronger partner, 
enhancing our capability in surface modifica-
tion, functionalization and deposition for both 
glass and polymer products,” said Greg 
Wolters, head of Schott Minifab.
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n 
PARTNERSHIP FOCUSES ON  
DATA-DRIVEN INSIGHTS TO 
ADVANCE WOMEN’S HEALTH

A new partnership is intended to 
advance women’s health 

through rapid results, diagnosis, and 
insights.

The partnership between Genoox, 
the world’s largest community-
driven genomic data platform, and 
Aspira Women’s Health, a bioanalyt-
ical-based women’s health company, 
will lead to information and tools 
to help develop better methods 
for ovarian cancer risk assessment, 
Aspira officials said.

Currently, most genetic sequenc-
ing information is in multiple 
databases, limiting access to and 
analysis of this important data. Lack 
of advanced data aggregation and 
analytics that inform machine learn-
ing and artificial intelligence algo-
rithms make effectively detecting 
early-stage diseases, monitoring, and 
treatment more difficult.  

Genoox’s global platform brings 
together information available in 
the public domain on one platform, 
allowing for the complete analysis 
of the data and better patient 
care. Aspira plans to leverage this 
knowledge base to expand its 
proprietary algorithm development 
across multiple product lines.

n 
COLLABORATION TO PROVIDE 
NO-CHARGE GENETIC TESTING FOR 
DYSTROPHIC EPIDERMOLYSIS 
BULLOSA TESTING

Krystal Biotech and GeneDx 
have announced a collabora-

tion offering no-charge genetic 
testing for all types of the genetic 
disease epidermolysis  
bullosa (EB).

Testing occurs through the Krystal 
Decode DEB program, which is 
designed to shorten time to accurate 
diagnosis and facilitate the delivery 
of optimal care. The program helps 
patients with the dystrophic form of 
EB, also known as DEB, get quicker 
definitive diagnoses.

The Krystal Decode DEB 
program is open to all U.S. residents, 
including residents of Puerto 
Rico who have clinical symptoms 
consistent with EB and have not 
previously received genetic testing. 

Accurately diagnosing dystrophic 
EB is critical because patients 
with the disorder have higher risk 
of squamous cell cancer, internal 
complications, and mortality. In 
the U.S., EB is too often diagnosed 
by clinical features alone without 
molecular confirmation. 

n 
STRATEGIC ALLIANCE WILL 
ADVANCE PERSONALIZED  
CANCER DIAGNOSTICS AND 
TREATMENTS

A new strategic alliance 
between the University of 

Texas MD Anderson Cancer  
Center and BostonGene will 
advance development and clinical 
integration of multiplatform 
biomarker signatures involved  
in cancers.

BostonGene and MD Anderson 
will collaborate on translating 
research findings into clinically 
actionable tests. The companies 
expect to validate promising clinical 
biomarker targets through retrospec-
tive and prospective MD Anderson 
investigator-sponsored trials for 
patients with common and rare can-
cers. As part of the research alliance, 
MD Anderson and BostonGene will 
collaborate on clinical utility studies 
designed to support incorporation 
of BostonGene testing into national 
guidelines that could become 
national standards of care. 

MD Anderson said that the col-
laboration will involve multi-param-
eter discovery, big data analytics, and 
computational support to advance 
and validate new diagnostic and 
therapeutic biomarkers. 

BostonGene noted that in 
addition to the research alliance, 
it recently entered into a labora-
tory services agreement with MD 
Anderson to offer BostonGene 
Tumor Portrait tests, available to 
physicians through the electronic 
medical records system for patients 
meeting test requirements.
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QAsk The Expert

What do I need to know about the 
new guidelines for blood lead levels?

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

provides regulations and guidance for 
interpretation of blood lead test-
ing in children in the United States. 

New Regulatory 
Requirements for 
Lead Testing in 
Pediatrics

expert

By Amy L. Pyle-Eilola,  
PhD, DABCC, FACB

This includes providing a blood lead 
level (BLL) value above which action 
should be taken. An update to the 
blood lead reference value (BLRV) 
was published on October 27, 2021, 
that lowered the BLRV from 5.0 
µg/dL to 3.5 µg/dL (MMWR Morb 
Mortal Wkly Rep 2021;70:1509-12).

The BLRV is generated from 
population-based data gathered from 
children 1−5 years old who were part 
of the National Health and Nutrition 
Examination Survey (NHANES) 
and reflects the 97.5th percentile of 
this group. NHANES is a nationwide 
survey that assesses the health and 
nutritional status of a population 
representative of the United States. 
As such, the BLRV is not a reference 
interval and is definitely not a “normal 
range.” Rather, the BLRV acts to guide 
medical follow-up for individuals, as 
well as to identify communities with 
the greatest need for lead remediation, 
or primary prevention efforts.

In fact, CDC clearly states that there 
is no safe level of blood lead, as even 
very small amounts of lead can be detri-
mental to brain development. And even-
tually, we may see the BLRV decrease 
even further. Historically, the threshold 
for interpreting BLL in children has 
changed significantly: in the 1960s, 
60 µg/dL was considered noteworthy, 
and as clinical and scientific evidence 
evolved, the threshold dropped. 

In addition to the updated BLRV, 
guidance for confirmation of and 
follow-up on elevated BLLs was 
updated. The revised guidelines, titled 
“Recommended Actions Based on 
Blood Lead Level,” can be found at 
www.cdc.gov. 

What are the laboratory standards for 
blood lead testing?
The CLIA analytical quality require-
ments for blood lead testing are ±10% 
or ±4 µg/dL, whichever is greater. 
Unfortunately, this is a fairly wide 
range, especially when a clinically 
significant value is 3.5 µg/dL. 

How should samples be collected for 
BLL testing?
Whole blood samples for BLL analysis 
may be collected from either capillary 
or venous sources. To prevent contami-
nation, collection areas and equipment 

should be lead-free or thoroughly 
cleaned with lead-free wipes. 
For capillary collection, wash the 
patient’s hands with soap and water 
and allow them to air dry without 
touching anything. If additional  
tests are collected at the same time, 
tubes for lead testing should be  
collected first. 

Samples collected by capillary 
puncture are more prone to contam-
ination. Therefore, capillary samples 
with BLLs over the BLRV need to 
be confirmed with a venipuncture 
sample. 

Who should have their lead levels 
tested?
Each state has specific requirements 
for testing. In addition, the Centers 
for Medicare and Medicaid Services 
require that all Medicaid-enrolled 
children be tested at 12 and 24 
months of age, or at 24−72 months if 
they were not screened earlier. 
Pregnant individuals who are at 
high risk for lead exposure may 
be screened at the discretion of 
their physician. Testing for work-
place exposure is managed by the 
Occupational Safety and Health 
Administration. 

What’s going on with the LeadCare 
testing system?
The Magellan LeadCare analyzers 
are small devices that measure BLLs 
based on anodic stripping voltam-
metry. Due to their small sizes and, 
in some cases, CLIA-waived status, 
these devices are often used in office 
and point-of-care settings. Some 
laboratories with low testing volumes 
may also use LeadCare analyzers.  
In the last 5 years, however, there 
have been multiple notifications 
about recalls affecting the use 
of these devices. Currently, these 
analyzers can still be used, so long as 
non-recalled lots of reagent and quality 
control are used, and only capillary 
samples are tested.

Amy L. Pyle-Eilola, PhD, DABCC, FACB, 
is the director of clinical chemistry at 
Nationwide Children’s Hospital in 
Columbus, Ohio. 
+EMAIL: Amy.Pyle-Eilola@ 
nationwidechildrens.org

http://www.cdc.gov
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quality and a quicker path to commercialization.

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

TRIDIA™ Microarrary 
Slides/Surfaces 

DIARECT™ Antigens & 
Antibodies 

ELISA Stop Solutions & 
Support Reagents 

ELISA Substrates
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The Assay You Can TrustK-ASSAY  ®

diagnostics@k-assay.com  |  
KAMIYA BIOMEDICAL COMPANY

Over 40 other chemistry analyzer assays available

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

Immunology
IgA
IgG
IgM
Total IgE

Nutrition/Anemia
Ferritin
Haptoglobin
Prealbumin
Retinol Binding Protein
Transferrin
UIBC

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

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

Liver
a-1 Anti-Trypsin

Diabetes
Hemoglobin A1c
Insulin
Microalbumin
Microtransferrin*

Immunoassay Reagents for chemistry analyzers

www.k-assay.com/CLN.php

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

Stomach
H. pylori Antibody*

Lung
a-1 Anti-Trypsin
KL-6 *

Looking for a D-Dimer assay for your chemistry analyzer?
Now there’s a solution!

Featuring the K-ASSAY  ® D-Dimer reagent
• Ready to use on most popular chemistry analyzers.
• Researchers are studying D-Dimer as a biomarker for COVID-19 disease severity / mortality.
• D-Dimer aids in detecting the presence and degree of intravascular coagulation and 

fibrinolysis and in monitoring the therapy for disseminated intravascular coagulation.
• D-Dimer is also used for excluding deep venous thrombosis.
• Contact us now and see how you can run D-Dimer on your chemistry analyzer!

Cardiovascular  
Cystatin C
Fibrinogen
hs-CRP

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

800-KAMIYA-5
800-526-4925

mailto:diagnostics@k-assay.com
http://www.k-assay.com/CLN.php
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