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The Only PROM Test Proven Effective in the Presence 
of Whole Blood and Other Common Contaminants

Why risk inaccurate diagnosis when there’s one PROM test proven effective for patients with 
vaginal bleeding. For more than 20 years, Actim PROM has been used to effectively diagnose more than 

5 million PROM patients worldwide. Now available in the U.S. at a special introductory price. 
Contact us at 800.243.2974 or www.coopersurgical.com.

NEARLY 20% OF 
PROM PATIENTS 
EXHIBIT VAGINAL 

BLEEDING
1

1 Palacio et al.: Meta-analysis of studies on biochemical marker tests for the diagnosis of premature rupture of membranes: comparison of performance indexes. BMC Pregnancy and Childbirth 2014 14:183
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In the emergency 
department, point-
of-care testing for 
cardiac troponin I or T 
can be attractive due 
to its speed. However, 
labs need to account 
for many other crucial 
factors in addition to 
turnaround time when 
choosing a method.
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■
NATIONAL SPENDING ON 
HEALTHCARE TO GROW 5.5% 
ANNUALLY

National health spending will 
continue to grow faster than 

growth in gross domestic product (GDP) 
by 1 percentage point over 2017-2026, 
driving healthcare’s share of GDP up to 
19.7% by 2026 at a cost of $5.7 trillion, 
according to a new report from the 
Centers for Medicare and Medicaid 
Services (CMS) Of� ce of the Actuary. 
Fundamental economic and demographic 

factors are expected to drive the trend, 
including a shift from private health 
insurance to Medicare as baby boomers 
age, the report noted.

This factor drives the outsize growth 
rate of Medicare spending during the 
time frame, with 7.4% average annual 
projected growth compared to 5.8%, 
5.5%, and 4.7% for Medicaid, private 
health spending, and private health 
insurance, respectively. As in recent 
decades, prescription drugs will con-
tinue to be a top driver of costs, growing 
at 6.3% a year on average. Medicare 

growth is also the reason that by 2026, 
federal, state, and local governments are 
projected to � nance 47% of national 
health spending, up from 45% in 2017. 

The report only predicts a slight drop 
in the number of insured Americans, 
from 91.1% in 2016 to 89.3% in 2026. 

According to CMS Administrator 
Seema Verma, the report is “another call 
to action for CMS to increase market 
competition and consumer choice within 
our programs to help control costs and 
ensure that our programs are available 
for future generations.”

Regulators Continue Push for Nurses To perform Complex 
Lab Testing
As the Centers for Medicare and Medicaid Services (CMS) works on updating the 
3-decade-old CLIA regulations, AACC and other lab groups are weighing in on a 
controversial proposal from the agency that would allow nurses to perform moderate- 
and high-complexity testing and serve as technical consultants. “Although we agree that 
nurses are invaluable members of the healthcare team, their education and training 
does not delve into the depths of scientific concepts underlying clinical laboratory 
testing,” AACC wrote in a letter to CMS. “If CMS were to deem nursing degrees as 
equivalent to the currently accepted degrees, nurses would be exempt from completing 
needed clinical laboratory training prior to performing patient testing.”

This is not the � rst time CMS has advocated this approach, and in fact the proposal 
builds on a memo issued by regulators in 2016. That memo stated that bachelor’s and 
associate’s degrees in nursing met the requirement for earning a degree in a biological 
science for moderate- and high-complexity testing personnel. The current proposal 
would codify and expand that policy.

Also in 2016 the Department of Veterans Affairs (VA) proposed a similar plan that 
would have allowed advanced practice nurses to “perform, supervise, and interpret” 
laboratory testing. AACC and other organizations opposed the plan, and the VA 
dropped it by December of that year.

In its comments on the new CLIA proposal, AACC is recommending that instead of 
changing its policy on education requirements, CMS rely on a competency-based 
approach. Nurses could demonstrate competency by passing a curriculum of continuing 
education courses, passing a competency exam, or some combination of these.

AACC advocates the same approach for technical consultants. CMS is proposing 
that nursing degrees qualify individuals to serve as technical consultants in moderate-
complexity laboratories. AACC “does not believe that nurses, who operate lab 
instrumentation or perform [point-of-care testing] as an adjunct to their patient duties, 
have the knowledge or experience to serve in this capacity,” and recommends an 
alternative pathway for someone with a non-traditional degree to demonstrate 
competency without jeopardizing patient care.

In its comments, AACC also reaf� rmed its position that lesser sanctions should be 
applied for unintentionally referring pro� ciency testing samples to another lab, and for 
a new system that de� nes relevant coursework for CLIA-required physical science 
degrees, which has been a vague concept. 



858.455.4768      888-DIAZYME      www.diazyme.com      sales@diazyme.com

The First and Only
2 REAGENT VITAMIN D ASSAY

that can run on
Clinical Chemistry Analyzers

VITAMIN D TESTING

SIMPLIFIED

Marked
510(k)
Cleared

• Rapid throughput with approx.
 300 tests/hour on most analyzers

• No sample pre-treatments or
 pre-dilution steps required

• Recognizes both Vitamin D2 and
 D3 equally

• Rapid throughput with approx.
 300 tests/hour on most analyzers

• No sample pre-treatments or
 pre-dilution steps required

• Recognizes both Vitamin D2 and
 D3 equally

• Traces to NIST and DEQAS

• Good correlation to
 LC-MS/MS method

• Excellent assay precision (<10%)

• Wide assay dynamic range
 (7.6 – 147.8 ng/mL)

• Traces to NIST and DEQAS

• Good correlation to
 LC-MS/MS method

• Excellent assay precision (<10%)

• Wide assay dynamic range
 (7.6 – 147.8 ng/mL)



4 APRIL 2018

Bench 
Matters

A
nd

re
w

 B
ro

ok
es

 /
 C

ul
tu

ra
 /

 G
et

ty
 Im

ag
es

Melanie L. 
Yarbrough, PhD

Urine may be one of the most common specimens 
submitted to clinical microbiology laboratories, but the 

procedures for processing and evaluating these samples have 
remained largely unchanged for decades. Thanks to emerging 
� ndings and technologies, however, a new era in clinical 
microbiology is dawning. For example, molecular analysis of 
urine specimens from healthy women has uncovered the 
existence of unique bacterial communities that make up the 
urinary microbiota, which is a surprising � nding given that 
many of us have been taught that urine is sterile. While the 
signi� cance of these communities is not well understood, the 
urinary microbiota may play a role in protecting individuals 
from or making them susceptible to urinary tract infection 
(UTI), similar to gastrointestinal microbial communities 
associated with protecting against invading pathogens.

UTIs are among the most common bacterial infections 
worldwide, and in the U.S. alone annually result in more 
than 10 million visits to ambulatory care physicians. UTIs 
also account for a substantial number of prescriptions for 
antibiotics. While the proper use of antibiotics typically 
clears these infections, when used inappropriately they 
may contribute to the emergence of multi-drug resistant 

organisms and other sequelae such as 
recurring UTIs, renal damage, or 
Clostridium (Clostridioides) dif� cile
infection. Given these realities, 
diagnostic stewardship for UTI 
facilitates targeted therapy and 
judicious use of antibiotics. 

WHEN THE GOLD STANDARD ISN’T 
ENOUGH
Urine culture is the gold standard 
for diagnosing UTI. Standard urine 
culture techniques aim to detect a 
defined set of uropathogens, such as 
Escherichia coli, that commonly cause 
UTI. However, a substantial number 
of urine cultures from symptom-
atic patients yield negative results. 
Culture-independent techniques have 
demonstrated that significant numbers 
of fastidious and anaerobic bacte-
ria inhabit urine specimens. Several 

Moving Beyond E. coli: 
New Techniques, Technologies Identify 
Emerging Pathogens of Urinary Tract Infection 
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emerging uropathogens have recently 
been characterized that contrib-
ute to UTI pathogenesis, including 
Aerococcus species, Corynebacterium 
urealyticum, Actinotignum (for-
merly Actinobaculum) schaalii, and 
Haemophilus influenzae. These organ-
isms often have fastidious growth 
requirements that sometimes conflict 
with standard culture methods. For 
example, they may require a micro-
aerophilic or anaerobic environment, 
yet standard incubation protocols 
for urine cultures call for ambient 
air. Some also need at least 48 hours 
for growth—twice the standard 
incubation interval for routine urine 
cultures—or enriched media. Many 
emerging anaerobic bacteria have 
likely gone underreported because 
culture techniques don’t adequately 
isolate them. 

Several recent studies have dem-
onstrated the utility of enhanced 
urine culture techniques in isolating 
fastidious emerging uropathogens. 
These enhanced techniques, which 
involve plating increased volumes of 
urine to media and incubating the 
media in a CO2-enriched environ-
ment, sometimes have yielded quite 
remarkable outcomes in comparison 
to standard culture. For instance, one 
study showed that standard urine 
culture was positive in only 33% of 
symptomatic women, whereas 84% 
of specimens cultured using enhanced 
methods isolated signi� cant uro-
pathogens. Isolating an organism from 
a specimen that would normally be 
classi� ed as culture-negative facilitates 
targeted therapy and promotes antimi-
crobial stewardship. 

Despite the success of enhanced 
urine culture methods, they should 
be used strategically and judiciously 
to prevent isolating and reporting of 
organisms that are colonizers of the 
urinary tract. To do otherwise could 
have the undesired effect of treating 
contaminated specimens or asymp-
tomatic bacteriuria, which is unnec-
essary for most patient populations. 
This means that clinical laboratory 
professionals should reserve enhanced 
culture methods to isolate uropatho-
gens when standard urine culture 
techniques have failed previously in 
patients with recurrent UTI. 

ON THE SCENE WITH TOTAL 
LABORATORY AUTOMATION
The good news is that total labora-
tory automation (TLA) in clinical 
microbiology laboratories has enabled 
labs to isolate fastidious and emerging 
uropathogens more often, even with-
out using enhanced urine culture. The 
decision to automate urine culture in 
laboratories with TLA is easy thanks 
to standardized urine collection 
devices and the fact that urine cul-
ture is such a high-volume test. Not 
surprisingly, TLA has vastly changed 
the workflow for urine cultures. As 
an example, plates no longer sit out 
on the bench for hours waiting to be 
read. Instead, they are read continu-
ously and remain in the incubator 
unless further workup is required. 
This has resulted in growth of many 
bacteria at an accelerated rate. Thus, 
laboratories are noticing increased 
isolation of fastidious organisms that 
typically grow too slowly to be seen 

within 24 hours using traditional 
methods. 

Novel methods such as enhanced 
urine culture and TLA have paved 
the way for increased recognition of 
emerging uropathogens. While further 
studies are needed to fully assess the 
clinical signi� cance of many organisms 
previously missed by standard tech-
niques, clinical laboratory professionals 
need to be aware that organisms such 
as Aerococcus species, Actinotignum 
schaalii, and Corynebacterium urealyti-
cum are signi� cant contributors to the 
pathogenesis of UTI and should not be 
ignored as contaminants. This knowl-
edge will facilitate timely diagnosis and 
proper treatment of UTI. 

Melanie L. Yarbrough, PhD, is an 
instructor in the Division of Laboratory and 
Genomic Medicine and Department of 
Pathology and Immunology at Washington 
University School of Medicine in St. Louis. 
+EMAIL: myarbro@wustl.edu

CUT LAB TAT BY

20 MINS20 MINS
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■
TIME OF DAY DOES NOT AFFECT 
ACTH STIMULATION TEST RESULTS 

The time of day that cosyntropin 
(ACTH) stimulation testing 

takes place does not affect the 
percentages of failed, borderline, or 
passed results in the evaluation of 
adrenal insuf� ciency (AI) (Clin 
Biochem 2018; doi.org/10.1016/j.
clinbiochem.2018.02.010). Moreover, 
cortisol levels via a single 30-minute 
test increases the likelihood of patients 
having a false-positive diagnosis of AI. 

Based on these � ndings, the authors 
conclude that a single serum cortisol 
assessment at 60 minutes after ACTH 
administration yields the best diagnos-
tic accuracy. They called for prospec-
tive studies of larger populations to 
con� rm their � ndings.

ACTH stimulation testing is 
considered the gold standard for 
investigating primary AI and may be an 
effective alternative to insulin tolerance 
testing in the workup of secondary AI. 
However, reported testing proce-
dures vary, with some sites using 

only 30-minute results and others 
performing both 30- and 60-minute 
testing. Testing sites also have different 
practices about the time of day 
(morning versus afternoon) that 
ACTH testing takes place. To assess 
whether both 30- and 60-minute 
results are necessary and whether the 
timing of testing affects outcomes, the 
researchers conducted a retrospective 
study of all ACTH testing performed 
during a 10-year period at the Halifax 
(Canada) Neuropituitary Program.

In all, there were 431 ACTH 

Survey: BRCA1/2 Testing Procedures Differ Widely
A worldwide survey of labs performing BRCA1 and BRCA2 testing found that 
while nearly all labs use massively parallel sequencing (MPS) platforms to 
identify genetic alterations in breast and ovarian cancer genes, their procedures 
and practices “differed widely” on six other aspects of testing (npj Genomic 
Medicine 2018;3: doi:10.1038/s41525-018-0046-7). 

Responding labs varied in their quality criteria for average and minimum read 
depths, and reported variants of unknown signi� cance (VUS) at different rates 
and calculated VUS rates differently. They had starkly different testing volumes, 
and followed different guidelines and involved different types of professionals to 
classify variants. Participants also varied in whether they shared sequence results 
with public databases.

Based on these � ndings, the authors called for international efforts to set quality 
standards for BRCA1/2 testing. “Global best-practice guidelines for BRCA testing 
are needed to ensure consistency in testing for patients, regardless of where they 
obtain their testing,” said � rst author Amanda Toland, PhD, an associate professor of 
cancer biology and genetics at The Ohio State University, in a separate statement.

In all, 86 laboratories responded to the 65-question online survey, eight based 
in the U.S., and 78 from other countries. Nearly all the labs (93%) reported 
using MPS to identify variants; six reported using Sanger sequencing as their 
only method, while 27 (35%) indicated that they use Sanger mostly to con� rm 
variants identi� ed by other methods.

All respondents covered coding exons fully, but few—none in the U.S. and 9% 
in other countries—reported performing full intronic sequencing. Slightly more 
than a quarter of U.S.- and non-U.S.-based labs reported con� rming by another 
method only pathogenic or likely pathogenic variants; whereas 71% of U.S.- and 
56% of non-U.S.-based labs indicated that they con� rm by another method all 
VUS, pathogenic, or likely pathogenic variants. Slightly more than half of non-
U.S. labs had not speci� cally calculated their BRCA1/2 VUS rates; among those 
that had, the rate varied from 3%-50%. Five U.S. labs had calculated BRCA1/2 
VUS rates, ranging from less than 2% to 6%.

Not all labs reported their sequence read depths, but among the 37 non-U.S. 
labs that did so, the median and average BRCA1/2 read depths were 100 and 
484, respectively. In contrast, U.S. labs reported median and average read depths 
of 500 and 820, respectively. 
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stimulation tests; the researchers 
excluded 92 due to medications the 
patients were taking or because the 
patients had already been diagnosed 
with primary AI. The cutoff for ACTH 
testing was 18 mcg/dL (500 nmol/L) 
with a test “fail” if both 30- and 
60-minute results were below this level, 
a “borderline pass” if either a 30- or 
60-minute value was below the cutoff, 
and a pass if results at both time frames 
were above the cutoff. The investiga-
tors considered the time of day in three 
blocks of time: early morning (between 
8 a.m. and 10 a.m.); late morning 
(between 10:01 a.m. and 12 p.m.); and 
afternoon (after 12 p.m.).

When considering ACTH results 
by time of day, the investigators found 
no difference in mean cortisol levels 
at 30 or 60 minutes. However, when 
comparing testing at two time points 
(30 and 60 minutes) versus one (60 
minutes), they discovered that 13.4% 
of patients failed to reach the cutoff at 
30 minutes but went on to reach it at 
the 60-minute mark. Conversely, just 

0.6% who met the cutoff at 30 min-
utes failed to reach it at 60 minutes. 

■
ALPHA-FETOPROTEIN PLUS 
ULTRASOUND INCREASES 
SENSITIVITY OF DETECTING EARLY-
STAGE LIVER CANCER

Alpha-fetoprotein (AFP) testing in 
combination with ultrasound 

improves detection of early-stage liver 
cancer by as much as 40%, according to 
a meta-analysis of 32 studies comprising 
13,367 patients (Gastroenterology 
2018; doi.org/10.1053/j.gas-
tro.2018.01.064). Ultrasound alone had 
a 45% sensitivity in detecting early-stage 
disease, while ultrasound and AFP 
testing had a 63% sensitivity. Based on 
these results, the authors suggest that 
this two-test strategy might be the 
preferred surveillance approach for 
patients with cirrhosis.

Detecting liver cancer in earlier 
stages improves survival in patients 
with cirrhosis, but which surveillance 
strategy best balances early detection, 

surveillance-related harms, and cost-
effectiveness is not clear. Professional 
society guidelines recommend surveil-
lance ultrasound every 6 months 
but disagree about the utility of AFP 
testing. In pooled sensitivity analyses 
ultrasound has high sensitivity and 
speci� city for detecting hepatocellular 
carcinoma (HCC) at any stage, but 
both sensitivity and speci� city drop in 
analyses that consider only early-stage 
detection. There has been debate 
about the utility of AFP testing, but 
clinical studies comparing its use in 
combination with ultrasound have 
been inconclusive.

Most studies considered in the 
meta-analysis evaluated a single AFP 
cutoff value of 20 ng/mL. Studies 
have suggested that longitudinal 
patterns of AFP results increase their 
diagnostic accuracy, according to the 
authors. “Increasing AFP levels, even if 
below a cut-off of 20 ng/mL, can be a 
sign of HCC and stable or decreasing 
AFP levels, even if above 20 ng/mL, 
are reassuring,” they wrote. 

We’ve Updated Our Essential AST Standards

M100 | Performance Standards for Antimicrobial Susceptibility Testing, 
28th Edition
This document includes updated tables for the Clinical and Laboratory Standards 
Institute antimicrobial susceptibility testing standards M02, M07, and M11.

M02 | Performance Standards for Antimicrobial Disk Susceptibility Tests, 13th Edition
This standard covers the current recommended methods for disk susceptibility 
testing and criteria for quality control testing.

M07 | Methods for Dilution Antimicrobial Susceptibility Tests for Bacteria That Grow 
Aerobically, 11th Edition
This standard covers reference methods for determining minimal inhibitory 
concentrations of aerobic bacteria by broth macrodilution, broth microdilution, 
and agar dilution.

The 28th Edition of M100 is available now—and this year we’ve also updated M02 and M07, our 
methodology documents for use with M100. For information and pricing, visit clsi.org/ast2018.  

Find these and other useful microbiology resources at clsi.org/ast2018.  
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an assistant professor of pathology 
at the Johns Hopkins University 
School of Medicine in Baltimore. 

“Running laboratories is complex,” 
said  Amukele. “You have to have a 
steady, consistent supply chain, things 
at the right temperatures, some things 
expire at different rates. In a lot of 
poor countries, reagents are not made 
locally, so they have to order them with 
enough time to receive the specimens 
and still have them be useful in the 
lab.” The challenges labs in developing 
countries face span the gamut of opera-
tions, he added. “There’s a whole list of 
training requirements needed to per-
form testing, and those requirements 
vary by how complicated the test is. 
There’s all the stuff we need to do to 
assure quality ... and then there are 
funding issues. In a lot of environments, 
even salaries are not consistent, so just 
trying to make a lab work in that kind 
of setting can be very challenging.”

The EDL “would help to sim-
plify all that,” Amukele suggested. 

“It would say for this country, given 
your disease burden, these are the 
top 20 tests that we think are most 
essential. Then everyone would be 
able to focus on that.” While the list 
doesn’t restrict countries from doing 
more than the minimum, “it says if 
you want the biggest bang for your 
buck, this is where you should be 
looking,” he emphasized.

A Changing Tide
While there hasn’t been a lot of 
focused international attention 
on diagnostics, that appears to be 
changing, added Lee F. Schroeder, 
MD, PhD, an assistant professor and 
director of point-of-care testing at 
the University of Michigan in Ann 
Arbor. “I think people are realiz-
ing that even for the really simple 
tasks, like rapid diagnostic tests for 
malaria, that you need a laboratory 
system behind them for quality 
assurance, supply chains, and so 
forth,” he said.

F
or the past couple of 
years, laboratory 
experts have called for 
a worldwide essential 

diagnostics list (EDL), akin to the 
World Health Organization’s 
(WHO) Model List of Essential 
Medicines (EML), to help focus 
global health policy. It appears that 
2018 will be the EDL’s start, with a 
� rst draft published in March on the 
WHO website. 

WHO also has formed its � rst 
Strategic Advisory Group of Experts 
on In Vitro Diagnostics (SAGE IVD) 
committee, comprising 18 mem-
bers with a broad range of expertise 
related to laboratory testing, test 
evaluation methodologies, and regu-
latory aspects at various levels of the 
health system, and from all six WHO 
regions including developing coun-
tries, said Francis Moussy, PhD, an 
adviser for the EDL and SAGE IVD 
in WHO’s Department of Essential 

Medicines and Health Products. 
As CLN went to press, committee 
members’ names and biographies 
were due to be published on the 
WHO website in advance of the 
group’s � rst meeting, planned for 
April 16-20 in Geneva. 

A � rst draft for the EDL is now 
under development, Moussy said, 
following recommendations last year 
from WHO’s Expert Committee on 
the Selection and Use of Essential 
Medicines. The � rst iteration will 
focus on infectious diseases such as 
tuberculosis, malaria, HIV, and hepa-

titis B and C. Subsequent versions 
will expand to other areas such 

as biochemical testing and 
noncommunicable diseases, 

according to Moussy. 
“We anticipate that the 

list will be revised 
or expanded on an 
annual basis,” he 
said. WHO expects 
to launch the list 

by the end 
of August.

“The EDL is 
intended to provide 

evidence-based guidance 
to countries to create their 

own national lists of essential 
in vitro diagnostic tests,” Moussy 

said. He noted that national EMLs 
have been successful in raising aware-
ness, guiding procurement and regula-
tion policies, and facilitating access to 
affordable medicines, particularly in 
low-resource countries, by prioritiz-
ing the most important medicines 
countries should make available to 
their populations. “It is expected that 
national EDLs will provide similar 
bene� ts and improve access to afford-
able diagnostic tests,” said Moussy.

Concentrating Resources
The list should focus countries’ 
attentions on which tests 
are most appropriate, said 
Timothy Amukele, MD, PhD, 

THE ESSENTIAL DIAGNOSTICS TEST IS 
INTENDED TO PROVIDE EVIDENCE-BASED 
GUIDANCE TO COUNTRIES TO CREATE THEIR 
OWN NATIONAL LISTS OF ESSENTIAL IN 
VITRO DIAGNOSTIC TESTS.
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The focus on laboratories has 
been driven by a few factors, 
Schroeder said. First, efforts to 
control HIV, tuberculosis, and 
malaria have highlighted a need for 
diagnostics. “Pretty much every time 
a new guideline comes out, there’s 
a greater emphasis on laboratory 
testing,” he said. Then there are 
concerns for surveillance of out-
breaks for conditions like severe 
acute respiratory syndrome, Ebola, 
and Zika, and laboratory systems 
are an important part of that. Add 
in antimicrobial resistance, which 
is estimated to cost an accumulated 
$100 trillion by 2050 if current 
practices continue along the same 
path. “While medicines have had 
this organizing principle (in the 
EML), diagnostics have not, and 
that’s why I think there is inter-
est in establishing the EDL now,” 
Schroeder added.

Schroeder, Amukele, and others 
called for an EDL in 2016. In a New 
England Journal of Medicine article, 
they identified 19 test categories 

they found to be essential for the 
effective and safe use of at least 10 
medicines or medicine combinations 
that appear in the core EML (N Engl 
J Med 2016; 374:2511-4). “These 
included tests like electrolytes that 
are useful for general clinical care, as 
well as targeted diagnostics for spe-
ci� c conditions like microbiological 
nucleic acid testing and hemoglobin 
A1c,” Schroeder said.

As a follow-up, the authors have 
been working on an expanded list of 
tests indicated for use with both the 
core and complementary EML medi-
cines. “In terms of number of indica-
tions, the tests found at the top include, 
perhaps not surprisingly, the work-
horses of clinical laboratories like the 
complete blood count, comprehensive 
metabolic panel, and bacterial culture,” 
said Schroeder. These tests not only 
diagnose diseases “but many in these 
panels are also critical for monitoring 
toxicity to drugs as well as identifying 
end-organ disease from any number of 
conditions. The number of indications 
that pop up for these dwarf the others.” 
Schroeder and his colleagues will be 
submitting their manuscript soon to a 
journal for publication.

Country specifi c Lists?
Customizing the EDL by coun-
try could present some challenges, 

Amukele noted. For example, 
meningitis outbreaks cut 
across the Sahel region in 
Africa and are somewhat 
predictable, occurring 

every year or two. “It would 
be really important for them 

to have that testing in that region of 
the world, but the same would not 
be true in a lot of Asia. It would still 

be nice, but it probably won’t be as 
critical. That’s where the work needs 
to be done—coming up with lists and 
customizing them by country based on 
the disease burden by region.”

Countries have applied different 
approaches to prioritize their diagnos-
tic needs, and the EDL “is an addi-
tional but powerful tool to achieve 
this goal,” said Eileen Burke, a labora-
tory specialist at The Global Fund, an 
international � nancing organization 
that supports countries’ responses 
to AIDS, tuberculosis, and malaria. 
She believes the EDL will improve 
the ef� ciency of limited resources 
for health service delivery. “The tool 
applies the 80:20 rule, which helps 
identify the 20 percent of diagnos-
tics that account for 80 percent of a 
population’s lab service needs,” said 
Burke. “That results in greater impact 
and ef� ciency in the supply chain 
operations because of having a ratio-
nalized list of lab commodities.” 

Given the low relative cost of 
laboratory testing in the U.S. health 
system in comparison to its valuable 
role in healthcare decision-making, 
implementing the EDL is likely to 
be a cost-effective investment in 
resource-limited settings, Schroeder 
said. But perhaps because lab testing 
represents such a small percentage 
of overall health spending, it doesn’t 
always take a front seat in the plan-
ning of healthcare systems, he said, 
adding that labs that develop ad hoc 
are subject to quality problems. “The 
hope is the EDL will put laboratory 
medicine systems on the country-level 
and global health agendas to help 
focus the attention of all stakehold-
ers to solve some of these problems,” 
he said. “It’s not as if you need new 
technology here. This is just about 
getting basic healthcare service to a 
population of people experiencing an 
enormous burden of disease.” 

Drs. Amukele and Schroeder will jointly 
present a plenary session on essential diag-
nostics at the 70th AACC Annual Scienti� c 
Meeting & Clinical Lab Expo. 

More information on the EDL is available 
at www.who.int/medical_devices/diagnostics/
Selection_in-vitro_diagnostics/en/ 

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

“People are realizing that even 
for the really simple tasks, like 

rapid diagnostic tests for 
malaria, that you need a 

laboratory system behind 
them for quality assurance, 

supply chains, and so forth.”
– LEE F. SCHROEDER, MD, PHD
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BY JULIE  KIRKWOOD

LABORATORIES ARE 
USING IQCP TO BRING 
PREANALYTIC AND 
POSTANALYTIC FACTORS 
INTO FOCUS AND 
IMPROVE PATIENT CARE
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The 
trument

N
early 5 years ago, the 
U.S. Centers for 
Medicaid and 
Medicare Services 

(CMS) introduced a new option for 
laboratory quality control (QC) 
called the Individualized Quality 
Control Plan (IQCP). Laboratories 
could create an IQCP as an alterna-
tive to performing two levels of 
external QC per day of patient 
testing (default QC), as long as their 
risk assessment supported a longer 
QC interval and it complied with 
manufacturers’ instructions.

The catch? Equivalent quality 
control (EQC), an option that had 
been available since 2004, was being 
eliminated. EQC allowed labs to 
run external QC on a weekly or 
monthly basis for tests with built-in 
QC features, as long as the sched-
ule met minimum manufacturers’ 
recommendations.

Under the new rules, which took 
effect in January 2016 after a 2-year 
educational period, labs needed to 
write an IQCP for every test that 
had been operating with EQC or 
perform default QC. Laboratory 
managers, particularly those in 
charge of point-of-care testing 
(POCT), were faced with the daunt-
ing task of conducting risk assess-
ments and writing IQCPs for dozens 
or even hundreds of tests.

“Initially it was like, ‘Oh my 
goodness, this is a lot of work for 
point-of-care testing,’” said Deborah 
A. Perry, MD, medical director at 
Methodist Hospital in Omaha, 
Nebraska, and chair of the College 
of American Pathologists’ (CAP) 
Point-of-Care Testing Committee 
during the IQCP roll-out. “It was a 
lot of work. I know a lot of hospitals 
struggled with that initially. But I 
think … now that we’re doing it and 
now that we’ve got it in place, it’s 
like, ‘Yeah, this works. Yeah, we can 
do this.’”

After the Learning Curve
At TriCore Reference Laboratories 
in Albuquerque, New Mexico, it 
took months of meetings across 
multiple departments to create 
IQCPs for the organization’s 10 hos-
pitals, core laboratory, and reference 
laboratory, said Kathleen David, 
MT (ASCP), point-of-care testing 
manager. Now that the IQCPs are 
in place, though, they have become 
a routine part of the laboratory’s 
quality assurance program and don’t 
require much additional work.

Plus, writing the IQCPs provided 
an unexpected benefit, she noted. 
It allowed the laboratory to identify 
risks systematically in the preana-
lytical and postanalytical testing 
phases, rather than focus narrowly 

THINKING 
BEYOND 

trument
BEYOND 

trument
BEYOND 

trument
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divisions. “I think there is going to 
be a change in the way laboratories 
approach quality control, and it’s 
going to be within the patient risk 
paradigm,” said Curtis Parvin, PhD, 
who recently retired as manager 
of advanced statistical research in 
the Quality Systems Division of 
Bio-Rad. 

Parvin and his colleagues have 
developed computer algorithms 
to generate risk-based QC strate-
gies for laboratories. Under their 
approach, there is no simple rule—
such as two levels of external QC 
daily—that applies to every test. 
Rather, the type and frequency of 
QC recommended for each test 
differs based on characteristics of 
the test, how it is performed, how 
quickly the results are acted upon, 
and the severity of patient harm if 
the results are wrong.

“It’s broadening our thinking 
about what we need to do in the 
laboratory in our quality control, to 
consider patient risk implications, 
not just instrument performance 
implications,” Parvin said. “For so 
long when it comes to quality con-
trol, we’ve treated the instrument as 
if it’s our patient. We’re in a world 
now where we need to treat the 
patient as the patient.”

Some advocates of this new QC 
approach were worried when CMS 
introduced IQCPs, fearing they 
would be a shortcut that allowed 
laboratorians to check a box rather 
than create a thoughtful, patient-
centered QC plan, Parvin said. But 
he believes IQCPs can be a valuable 
tool when laboratories take them 
seriously.

“I choose to be optimistic that 
the majority of laboratories want to 
do good quality control,” Parvin said. 
“They want to minimize patient 
risk. They believe that their role 
in patient care is providing useful 
patient results that enhance care 
and minimize risk. … Those kinds 
of thought processes, I think, will 
really help advance the state of the 
art of quality control, if we can just 
get people thinking beyond the 
instrument.” 

Julie Kirkwood is a freelance journalist 
who lives in Rochester, New York.
+EMAIL: julkirkwood@gmail.com

on the analytical phase. “We found 
out that it really wasn’t about QC,” 
David said. For most tests, the IQCP 
simply validated that EQC was 
appropriate.

“Most of what we found in our 
risk assessments was that it was the 
preanalytical, and a little bit less 
often the postanalytical, but almost 
never the analytical piece,” David 
explained. “The risks, the issues that 
we found, were more about opera-
tor training, preanalytical specimen 
collection—just a lot of things that 
had nothing to do with whether or 
not you run QC every day.”

Adil I. Khan, MSc, PhD, director 
of point-of-care testing and clinical 
chemistry at Temple University and 
Episcopal Hospitals in Philadelphia, 
said his institution also found that 
IQCPs did not uncover any new 
risks in the analytical phase of test-
ing. “Although IQCP is quite a good 

thing, it hasn’t really changed a lot 
of our practices,” Khan said. “We 
still follow the minimum manufac-
turer recommendations, but the way 
in which it has helped is that it has 
put together a framework. It has 
made it more scientific—why we do 
the QC or why we have these vari-
ous conventions. It put a rationale 
behind the quality assurance and the 
QC procedures that we do for these 
moderately complex tests.”

Khan said it took about a month 
for his organization to write IQCPs 
for a small number of tests in the 
catheterization laboratory, operat-
ing room, and heart failure unit. 
The laboratory had already made its 
own risk-based decisions regarding 
external QC, Khan added. But the 
IQCP “put a rationale in writing, 
supported by documentation,” he 
said.

Perry, who helped develop CAP’s 
IQCP guidelines and educational 

materials, also spent several months 
working on IQCPs back home at 
Methodist. She and her colleagues 
created IQCPs for POCT, microbiol-
ogy, and some rapid molecular tests, 
such as Cepheid’s GeneXpert.

One benefit of the process was 
that it required participation from 
the POCT operators, she said, which 
helped those users feel engaged in 
QC, rather than simply following 
rules dictated by the laboratory. 
“You have to get the end users 
involved,” Perry said. “That is a good 
opportunity for laboratorians and 
nursing personnel or medical assis-
tants—whoever is performing the 
test—to directly interact.”

While the learning curve was 
steep for laboratories when IQCPs 
were new, there are now plenty of 
resources available to anyone who 
needs to write a new IQCP, includ-
ing templates from vendors and 

accrediting organizations, Perry said. 
Also, most laboratories now have at 
least a few IQCPs already written 
that can serve as starting points for 
new IQCPs. “Use your resources,” 
Perry commented. “You don’t have 
to reinvent the wheel every time. 
You can modify the wheel that’s 
already in place.”

Going forward, laboratorians 
should remember to consider 
IQCPs when evaluating new tests, 
Perry emphasized. If two kits are 
available for a test and only one is 
CLIA-waived, remember that the 
non-waived test may now require 
the additional work of writing and 
maintaining an IQCP. 

The Future of Quality
So far IQCPs have been adopted 
mostly by POCT and microbiology 
departments. Yet the risk-assessment 
approach to QC could be a sign of 
things to come for other laboratory 

FOR SO LONG WHEN IT COMES TO QUALITY CONTROL, WE’VE TREATED THE 
INSTRUMENT AS IF IT’S OUR PATIENT. WE’RE IN A WORLD NOW WHERE WE 

NEED TO TREAT THE PATIENT AS THE PATIENT.
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BY BRITTANY A. BORDEN, MA, 
AND PETER H. O’DONNELL, MDT

he discovery of germline 
pharmacogenomic 
variants that affect drug 
response or toxicity has 

exploded in recent years, and a number 
of these markers now have amassed a 
decisive body of clinical evidence 
suf� cient to deem them clinically 
actionable. Despite this evidence—and 
despite the calls of numerous stake-
holders, including U.S. legislators—
translating pharmacogenomic testing 
into clinical use has not kept pace. A 
number of barriers, many relevant to 
clinical laboratories, present unique 
challenges to implementing pharma-
cogenomics into practice. This mini-
review will focus on such barriers and 
present an overview of our institutional 
efforts to surmount obstacles to 
preemptive pharmacogenomic testing 
and results delivery.

Preemptive Versus Reactive 
Genotyping
A � rst practical challenge related to 
implementing pharmacogenomic test-
ing is the issue of when to genotype. 
Arguments have been made for both 
preemptive genotyping, which involves 
testing prior to prescribing so that 
results are available before the time of 
prescription consideration, and reactive 
genotyping, when a clinician orders 
a test only after he or she decides to 
prescribe a particular drug (but ideally 
in advance of the patient actually start-
ing the medication) (1). While reactive 
genotyping is directly applicable to spe-
ci� c patient situations and more likely 
to be reimbursed by insurance compa-
nies, many believe the advantages of 
preemptive genotyping outweigh the 
current bene� ts of a reactive approach.

In our large, institutional pharma-
cogenomic implementation program, 
we have chosen to genotype adult 
patients preemptively within our 
CLIA- and College of American 
Pathologists-accredited laboratory 
under an Institutional Review Board-
approved research protocol. Patients 
who provide informed consent are 
genotyped across a custom broad panel, 
which includes germline polymor-
phisms that have been shown to impact 
toxicity or response for a signi� cant 
number of commonly used medica-
tions. We also include a dedicated 
CYP2D6 panel with copy number 
assessment given the importance of this 

CLINICA  
PRACTIC

Implementing 
Preemptive 
Pharmacogenomics in
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for composite “screening” germline 
pharmacogenomic panels. In our own 
institutional work, we do not currently 
seek insurance reimbursement for any 
of our preemptive germline pharma-
cogenomic comprehensive tests; the 
costs are supported instead by grants, 
institutional support, and other means. 
The reimbursement landscape, how-
ever, could change rapidly, especially 
based on recent events in the coverage 
of laboratory developed assays in the 
oncology � eld, discussed further at the 
end of this article.

As an illustration of the potential 
clinical applicability of our preemptive 
approach, we found after examining 

more than 800 
samples that 100% 
of patients have at 
least one action-
able variant that 
could impact the 
use of one or more 
of the 40-plus 
drugs with clinical 
pharmacogenomic 
evidence (5). We 
propose that hav-
ing such results 
available at the 
time of prescrib-
ing will not only 
prevent high-risk 
medications from 
being prescribed 
to genotyped 
patients, but also 
will prove more 
ef� cient—and 
potentially cost-
effective—for 
overall healthcare 
delivery. In sup-

port of the former, we have previously 
shown that in more than 4 years of 
delivering preemptive test results 
prior to prescribing visits, no pharma-
cogenomically high-risk medications 
have been prescribed when providers 
accessed our clinical decision support 
tool (6). We believe this to be the ulti-
mate evidence in favor of preemptive 
genotyping and results delivery.

Translating Genotyping Results 
Another barrier to more streamlined 
pharmacogenomic implementation 
is translating raw genotype results 
into a format that is easier for provid-
ers to understand and incorporate 

key pharmacogene (2).
We chose the variants on our 

custom panels based on systematic 
analysis of high-level pharmacoge-
nomic publications (3) in addition to 
external pharmacogenomic references 
on actionable markers. Importantly, 
all interrogated variants are deemed 
potentially clinically actionable, as our 
focus does not lie in capturing variants 
of unknown signi� cance.

Patients submit a single blood 
sample at the time they enroll in the 
project, and we test all variants regard-
less of the medications patients are 
currently taking. Our turnaround time 
is approximately 2 weeks, with results 

available in advance of the patient’s 
next visit to the medical center. The 
technical investment to establish 
these laboratory developed tests is not 
insigni� cant, and initially our technical 
validation steps required approximately 
6 months (for the large preemptive 
panel) to fully validate these tests for 
clinical use.

The major advantage to this pre-
emptive approach is that it removes the 
delay inherent in reactive approaches 
that has proven burdensome to adopt-
ing pharmacogenomics in clinical 
practice. Preemptive genotyping offers 
many other bene� ts, from technical 
ef� ciency to improved patient care. In 

fact, the technical ef� ciency of this 
approach may, in the long run, be 
most cost-effective. With the cost for 
genetic tests plummeting in recent 
years (4), we have found it bene� cial, 
using an economy of scale, to interro-
gate hundreds of potentially clinically 
actionable variants at once as opposed 
to conducting tests for one variant 
or gene at a time. Unfortunately, the 
current regulatory scheme creates a 
perverse incentive for clinical labora-
tories to do the opposite and receive 
reimbursement for each single variant 
or single gene assay, each ordered sepa-
rately over a patient’s lifetime.

Another bene� t of our broad 

preemptive approach is scalability. 
We update our laboratory developed 
tests on a regular basis allowing for 
inclusion (after validation) of newly 
discovered pharmacogenomic variants 
and have done so four times in the last 
5 years. This approach enables us to 
report the most updated and current 
clinically actionable information, but 
does require that we re-validate the 
comprehensive panel after each update. 
It also requires that we store and retain 
a portion of each patient’s DNA (via 
explicit permission of the patient) for 
future re-testing.

A major hindrance, however, is 
the long standing distaste of payers 
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into their busy work� ows (1). It is 
important, especially for laboratories, 
to have a standardized language for 
translating genotypes to phenotypes. 
Seminal efforts have been under-
taken to develop these standards such 
as the Clinical Pharmacogenetics 
Implementation Consortium, 
PharmGKB, ClinGen, and the Centers 
for Disease Control and Prevention (7).

As an illustration of this, key 
pharmacogenes such as CYP2D6 and 
CYP2C19 employ the star nomencla-
ture for describing allelic haplotypes. 
Each patient’s diplotype (i.e. CYP2C19 
*1/*2) can then be translated easily to 
a phenotype that represents the drug 
metabolizer status (i.e., intermediate 
metabolizer, using this example). 

An added layer of complexity lies 
in the necessary connection between 
laboratories and those who populate 
results into the electronic health record 
(EHR) or other pharmacogenomic 
results delivery systems. Currently most 
institutions customize these work� ows, 
although some commercial vendors 
are now developing such capabilities. 
While some institutions have developed 
machine-readable platforms that allow 
direct entry of pharmacogenomic labo-
ratory data into the EHR (8), typically 
data transformation must occur with 
human review and the involvement of 
informatics teams.

We have leveraged existing public 
databases to aid in our genotype-to-
phenotype translations. As recently 
published by our group (3), such 
translations currently occur for a 
subset of genotype data reported by 
our lab from known variants within 
� ve key pharmacogenes (CYP2D6, 
CYP2C19, CYP2C9, SLC22A1, and
TPMT). In contrast to this gene-level 
data, our variant-level annotations 
do not require such genotype-to-
enzymatic phenotype conversions and 
are thus handled in a more straightfor-
ward manner. PharmGKB, a publicly 
available pharmacogenomic knowl-
edge database, provides gene-speci� c 
haplotype tables for translating genetic 
variants to star alleles. Additional 
tables show the translation for star 
allele designations to phenotype (cor-
responding enzyme status).

We derived our own genotype-to-
phenotype translation algorithms from 
these publicly available tables. They dif-
fer in that our algorithms only include 

variants available within our validated 
genotyping panels. Some examples have 
been previously published (3). Notably, 
we have developed and re-validated 
up-to-date iterations of our algorithms, 
as appropriate, when updates are made 
to our panels, such as when additional 
variants are validated and clinically 
made reportable.

We posit that adapting available 
resources, such as the ones mentioned 
above, provides an opportunity to stan-
dardize genotype-to-phenotype transla-
tions among laboratories, a critical step 
for widespread clinical implementation. 

Results Delivery Including Clinical 
Decision Support
Perhaps one of the most crucial steps in 
implementing preemptively-obtained 
pharmacogenomic results lies in how 
results are delivered to clinicians. Key 
considerations include EHR integra-
tion, the storage and security of large 
amounts of patient data, whether the 
results delivery system is active or 
passive, and how results are depicted 
or displayed. Our own results deliv-
ery system, the Genomic Prescribing 
System (GPS), was designed with these 
challenges in mind. The system has 
been previously described in detail (3), 
with highlights described below (see 
Figure 1).

A key consideration when we were 
initially designing the GPS was ensur-
ing that the system could be easily 
integrated into provider work� ows. 
This meant surmounting the challenge 
of presenting complex genomic data to 
individuals who may not have had prior 
formal genetics or genomics training. 
Given this potential barrier of lack of 
provider knowledge, we designed the 
GPS with universally known iconogra-
phy: the traf� c light. This provided an 
easily recognizable signal with intuitive 
meaning.

Each drug associated with a phar-
macogenomic variant for which we 
test is assigned a traf� c light; red lights 
correspond to high genomic risk of 

non-response or side effects, yellow 
lights represent cautionary—but not 
necessarily contraindicatory—genomic 
information, while green lights rep-
resent favorable genomic signals. In 
addition to using traf� c lights, we also 
designed the GPS to have concise clini-
cal decision support (CDS) summaries, 
which provide, when applicable, phar-
macogenomically favorable alternative 
medications or patient-speci� c dose 
recommendations, alongside links to the 
primary literature from which the CDS 
summary was derived.

Importantly, the GPS data only 
conveys drug-genetic relationships (not, 
for example, drug-drug information, 
nor information about use of drugs in 
certain disease states like renal dysfunc-
tion), as we designed it to supplement 
other pertinent clinical data sources 
that providers already consider when 
prescribing medications. Further, we 
devised GPS to be a passive system,  
meaning that it does not employ pop-
up alerts regarding patient results. We 
felt this was important to avoid alert 
fatigue, although we are considering 
for the future active alerting, which 
involves push noti� cations to providers 
about the highest risk-genomic signals.

While we created GPS initially as a 
stand-alone system, its integration with 
our EHR over 2 years ago has provided 
the opportunity for more seamless 
incorporation into provider work� ows. 
Within the EHR, a link enables provid-
ers to launch the GPS user interface 
easily as an internal browser window, 
using institutional authentication cre-
dentials to log in.

A � nal, critical functionality of the 
GPS is the dynamic drug and disease 
search � eld. This functionality is vital 
when a large number of variants have 
been tested preemptively, as it allows 
providers to search any disease or drug 
with return of patient-speci� c phar-
macogenomic results. In fact, we tested 
the utility of this functionality among a 
cohort of more than 1,000 genotyped 
patients. We found that over 90% of the 

“Perhaps one of the most crucial steps 
in implementing preemptively-obtained 
pharmacogenomic results lies in how 
results are delivered to clinicians.”
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top approximately 20 diseases identi-
� ed in this population (and at least 93% 
of patients) could be treated with at 
least 1 drug with actionable pharma-
cogenomic information (9). 

Overview of Project Results
We have found that delivering pre-
emptive pharmacogenomic results to 
participating study providers leads to 
measurable bene� ts for providers and 
patients. We analyzed data comprised 
of more than 2,200 outpatient clinic 
visits over a 3-year period for 547 
unique preemtively genotyped patients 
enrolled in our institutional implemen-
tation program (6). Of these evalu-
ated visits, clinicians accessed the GPS 
69% of the time, with providers being 
more likely to log in to the system at 
visits where medication changes were 
made (Odds Ratio (OR) = 1.6 [95% 
Con� dence Interval [CI], 1.2-2.1], p < 
0.0001). (They did not access GPS at 
some visits, for example, due to time 
constraints.)

Importantly, more than one-third 
of medications that patients were cur-
rently taking (at the time of the visits in 
question) were associated with pharma-
cogenomic information. We deter-
mined whether these patient-speci� c 
pharmacogenomic results in� uenced 
prescribing by analyzing medication 
change rates and found that both red 
and yellow light medications were 
changed more often than medications 
with no pharmacogenomic information. 

The OR of a red light medication being 
changed was 26.2 (CI, 9.0-75.3) 
(p < 0.0001), while that of a yellow 
light drug was 2.4 (CI, 1.7-3.5) 
(p < 0.0001). Green light medica-
tions, on the other hand, were not 
changed signi� cantly more often than 
medications without pharmacogenomic 
information, suggesting favorable 
genomic signals may have con� rmed 
providers’ prescribing choices—a 
perhaps underappreciated aspect of 
pharmacogenomics.

Alongside analyzing provider behav-
ior in response to pharmacogenomic 
results availability, we also studied 
patient perspectives through surveys 
and focus groups. We found that when 
providers considered pharmacogenomic 
results, patients perceived increased 
doctor-patient empathy and privacy, 
a better understanding of medical 
decision-making, and most signi� cantly, 
a greater sense of personalized care 
from their providers (10). Results from 
patient focus groups also showed that 
those who were previously genotyped 
were open-minded about the use of 
their pharmacogenomic results in the 
clinic (11). Regardless of whether 
patients had been genotyped, they 
expressed concerns about employment 
discrimination and insurance coverage 
based on pharmacogenomic results.

Taken together, we believe our 
results on patient perspectives represent 
vital considerations for implementation 
efforts, as patients are key stakeholders 

in widespread adoption of pharmacoge-
nomic testing. Importantly, our efforts 
would not have been possible without 
early engagement and support from 
key institutional stakeholders, includ-
ing insitutional leadership laboratory 
personnel, the research informatics 
and hospital informatics teams, and the 
willing early-adopter physicians and 
patients. 

Reimbursement Challenges
The last major challenge to wider adop-
tion of pharmacogenomic testing is the 
currently limited scope of insurance 
reimbursement for germline pharma-
cogenomic tests. At this time, most 
major carriers cover only a handful of 
gene/drug pairs. Payors may be awaiting 
additional prospective data (includ-
ing perhaps cost-effectiveness analy-
ses) before deciding about expanded 
reimbursement for additional drugs 
and genes/variants. However, recent 
analogous decisions about panel-based 
“composite” tumor-based genomic 
approaches in the realm of oncol-
ogy provide one illustration of how 
preemptive germline testing could be 
evaluated going forward.

Recently, the Food and Drug 
Administration (FDA) approved 
Foundation Medicine’s tumor genomic 
pro� ling test, FoundationOne CDx, 
which interrogates more than 300 
somatic genes “preemptively”  in one 
panel. Simultaneously, the Centers 
for Medicare and Medicaid Services 

F1 Genomic Prescribing SystemTM Results Delivery
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issued a preliminary national coverage 
determination for the test. Other simi-
lar tumor-based “panel” tests have also 
recently received FDA approval. All of 
these tests offer the potential to inform 
the use of multiple drugs at once by 
interrogating multiple genes simultane-
ously and preemptively. We wonder 
whether this sea change in approach 
could eventually be extended to germ-
line pharmacogenomic testing.

One could argue that—not 
dissimilarly to oncology—a critical 
mass of clinically actionable germline 
pharmacogenomic variants now exists. 
With these variants informing the 
use of various different drugs, panel-
based preemptive testing for a set of 
germline pharmacogenomic markers—
especially in certain populations at 
risk for near-future or lifetime poly-
pharmacy—could be a sound and cost-
effective strategy to evaluate in future 
implementation efforts.

Conclusions
We have highlighted important 
considerations for preemptive 
pharmacogenomic testing, many 
of which are relevant to clinical 
laboratorians. Choosing when to 
genotype, along with how to translate 
and deliver results, are critical 
considerations for any implementation 
effort. We have taken an individualized 
approach to overcome common 
barriers, including leveraging public 
resources to aid in genotype-to-
phenotype translations, creating a 
dynamic results-reporting system that 
is accessible both outside of and within 
our institutional EHR, and delivering 
CDS in a way that is compatible with 
provider work� ows.

Our implementation program has 
positively impacted provider prescrib-
ing in a way that is aimed at reduc-
ing patient risk of non-response or 
medication toxicity. The doctor-patient 
relationship, along with both provider 
and patient attitudes toward pharma-
cogenomic testing, has facilitated this 
process, and our program has received 
overwhelmingly positive feedback. 
We believe our model is one example 
of how to realize the era of precision 
medicine. 
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T he complexity of diagnostic 
testing makes it inherently at 
risk for error. Consequently, 
clinical laboratorians are always 

looking for better ways to address these 
errors and reduce patient safety risks. 
Performance scorecards show promise 
as a method of examining our com-
plex processes in a systematic fashion, 
both to identify areas for improve-
ment and to provide actionable data 
to improve the quality of patient care. 
They also help lab managers to define 
accountability and encourage personal 
investment from their staff in the error 
reduction process.

What are performance scorecards 
and why should you use them?
Scorecards translate the goals of your 
institution into concrete terms, enabling 
a consistent approach to using data to 
manage performance. Scorecards also 
help the lab clearly measure progress 
toward a goal, often using simple 
visualizations such as arrows, numbers, 
or color-coding. Visualizing progress in 
this way motivates staff and makes the 
meaning of success more tangible.

Scorecards force accountability and 
encourage standardized performance 
across groups. They also encourage good 
management by making it possible to 
monitor many performance indicators 
in a large organization. A well-designed 
scorecard will make it easier to see how 
a process is performing overall and 
facilitate drilling down into the layers of 
data when outliers are identi� ed.

Building an effective scorecard 
Scorecards can be a huge asset to a 
lab’s arsenal of error reduction tools; 
however, if poorly constructed, they are 
likely to become an exercise in futility. 
Here are a few tips to consider:

Measure what matters
Metrics should be selected that mea-
sure progress toward a particular goal 
and are intended to guide decision-
making. It’s not productive to report 
something just for the sake of report-
ing it—a real temptation as technol-
ogy offers more and more data. We 
should always ask ourselves if tracking 
any particular metric will inform our 
decisions. To avoid adding meaning-
less metrics to your scorecard, start 
by defining the strategic goals and 
objectives of your institution, then 
select metrics that are aligned and 
ultimately serve to gauge progress 
toward the goal. 

Only include actionable data
A good metric is one that will spur 
clear and timely action when neces-
sary based on changes in performance. 
In other words, it provides you 
with actionable information. When 
evaluating if a metric is actionable, 
ask yourself “what possible action(s) 
could I take if the metric shows 
underperformance?” If you cannot 
think of at least one answer, that met-
ric doesn’t belong in your scorecard.

It is also critical to consider how 
long it will take to collect, analyze, 
and review data for a metric. If too 
much time has passed between data 
collection and review, it may prohibit 
gathering all relevant information to 
thoroughly investigate and formulate 
an effective action plan.

Keep it simple and manageable
To avoid drowning in data, start with 
three to five meaningful metrics. 
Fully integrate each metric into the 
review process and feedback loop. 
Don’t over-extend yourself with too 
many metrics or you won’t be able 

to maintain the appropriate level of 
scrutiny as well as timely review and 
action. With so much data avail-
able, it’s easy to lose focus, become 
distracted, or stray from the defined 
strategic goals. 

Set realistic performance targets
When designing your scorecard, it 
is important to set a rigorous but 
achievable performance target for 
each metric. This target defines the 
performance needed to achieve the 
overall desired outcome. Setting 
challenging performance targets can 
be inspiring and leads to stronger 
performance, but be cautious of set-
ting unrealistic goals because they 
will have the opposite effect. To help 
design realistic targets, use historical 
data for your institution or external 
sources of performance data from 
comparable institutions.  

Close the loop
The final step to consider when build-
ing a performance scorecard is defining 
who will be responsible for each part, 
including thorough and timely data 
collection, drilling down to investi-
gate outliers, implementing corrective 
actions, and reviewing the effective-
ness of actions taken.

Roles and expectations should be 
agreed upon from the inception of the 
scorecard to ensure that all problems 
are being addressed in a timely fashion. 
Figuring out assignments early and 
putting the appropriate lines of com-
munication in place will make closing 
the loop after each scorecard review a 
seamless process. It will also provide a 
better experience for staff by helping 
them understand their role in the qual-
ity improvement initiative and own 
their contribution to the process.

Using Performance Scorecards to Reduce Errors
BY JULIANNE GALLO, MT (ASCP), AND JAIME NOGUEZ, PHD
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Our experience with scorecards 
We have used performance scorecards 
to evaluate the most frequent reasons 
behind test order cancellations and 
result corrections due to technical 
errors. In both cases, the scorecards 
provided vital information enabling us 
to drill down and identify the specific 
causes of the errors.

We designed our � rst scorecard 
to capture the reasons that tests are 
canceled and their distribution across 
hospital wards (i.e., pediatric units, gen-
eral medicine units, intensive care units, 
etc.). After a few months of tracking 
this data, it was clear that there was a 
sustained increase in the number of test 
orders canceled for neonatal intensive 
care unit (NICU) patients because of 
specimen integrity issues. We imple-
mented a second, more speci� c itera-
tion of this scorecard to help us identify 
which integrity issues were responsible 
for the most cancellations. The most 
common causes were clotted samples 
and insuf� cient volume for testing.

This prompted us to develop a 
separate scorecard, reviewed monthly 
by the phlebotomy manager, to track 
the total number of draws performed 
by each phlebotomist compared to 

the number of specimens that were 
clotted or of insuf� cient quantity. This 
revealed a large degree of variability 
among NICU phlebotomists and the 
need to further standardize processes. 
Ultimately, the root causes for devia-
tions in performance were incon-
sistencies in the technique of new 
phlebotomists starting during that 
time and the use of heel warmers. 

In the second scorecard, we moni-
tored corrected laboratory results. Our 
data showed a sustained increase in 
the number of corrected reports in the 
months following the installation of 
new instrumentation and an upgrade 
of our laboratory information system 
(LIS). The lack of improvement over 
time suggested that there were issues 
at play other than unfamiliarity with 
the new equipment and computer 
systems. We developed a scorecard 
that tracked the total number of 
technical errors requiring a correc-
tion to the initial result reported, the 
distribution of each type of error (e.g., 
dilutions, manual entry error), the lab 
tech responsible for each error and the 
corrective action taken if necessary. 
We also tracked whether the differ-
ence between the initial and corrected 

result was clinically signi� cant and if it 
caused patient harm.

This scorecard helped us quickly 
identify problems and take action, 
including LIS changes, general educa-
tion (if numerous techs were making 
the error), and in some cases targeted 
education (if a single tech was repeat-
ing the same type of error). 

Clinical laboratorians should 
strongly consider using performance 
scorecards to continually measure the 
quality and safety of the patient care 
we are providing. We have seen the 
bene� ts of this approach to error reduc-
tion and highly recommend it. 

Jaime Noguez, PhD, DABCC, is the 
associate director of clinical chemistry and 
toxicology at University Hospitals 
Cleveland Medical Center and an assistant 
professor of pathology at Case Western 
Reserve University in Cleveland. 
+EMAIL: jaime.noguez@UHhospitals.org.

Julianne Gallo, MT (ASCP), is the 
technical coordinator of laboratory 
education and audits and the pathology 
safety coach at University Hospitals of 
Cleveland. 
+EMAIL: julianne.gallo@UHhospitals.org.

Date Test Error Type Clinically  
Signi�cant

Patient 
Harm Tech Action Education

01/03/18 OSMOL Manual entry Y N ATECH Coaching/Huddle GENERAL

01/09/18 DIGOX Editing error N N DTECH Coaching TARGETED

01/10/18 OSMOL Manual entry Y N BTECH Coaching/Huddle GENERAL

01/12/18 ALT Editing error Y N DTECH Coaching TARGETED

01/13/18 FERRI Editing error Y N DTECH Coaching TARGETED

01/16/18 OSMOL Manual entry Y N CTECH Coaching/Huddle GENERAL

01/17/18 BIC Instrument method Y N MIDDLEWARE Vendor/IT/LIS N/A

01/17/18 BIC Instrument method Y N MIDDLEWARE Vendor/IT/LIS N/A

01/17/18 BIC Instrument method Y N MIDDLEWARE Vendor/IT/LIS N/A

01/23/18 CEA Dilution error N N FTECH N/A – WATCH TARGETED

01/30/18 TROPONIN SOP not followed Y N ETECH Coaching TARGETED KEY

At/Above benchmark #

KEY  Below benchmark #

 Example of instrumentation issue – Tech education not indicated

 Example of an error performed by multiple techs – GENERAL EDUCATION NEEDED

 Example of an error performed by ONE tech multiple times – TARGETED EDUCATION NEEDED

 Example of ONE signi�cant error – prompt action/education

T1 January 2018 Chemistry Corrected Report Scorecard

Error Type
JAN 
2018

Editing error 9

Instrument method 13

Manual entry error 4

Dilution error 1

SOP not followed 1

Total errors 28

Total chem samples 116,000

% Chemistry errors 0.024%

Total clinically signi�cant 9

Total patient harm 0
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BY JAMES S. HERNANDEZ, MD, MS

The Human Cost of Burnout and Errors in the 
Laboratory

No one shows up to work intend-
ing to make errors. People 
drawn to work in clinical 
laboratories are highly con-

scientious and responsible, and they 
are devastated when an error occurs. 
Yet of course, errors occur, even in 
the most prestigious institutions. The 
seriousness of what is at stake—our 
patients’ safety—naturally compels us 
to examine every possible external, 
systematic problem that increases the 
risk of errors. But sometimes it’s also 
necessary to be introspective: What can 
lead to our co-workers, or ourselves, 
making serious mistakes that we do not 
intend to make?

One often overlooked risk in the 
lab is burnout. Burnout has previously 
been raised as a possible cause of errors 
in the laboratory by Michael Astion, 
MD, PhD, in CLN Patient Safety Focus 
(1). In addition, I have advanced Just 
Culture as a framework for understand-
ing human behavior as a cause for 
errors and a tool to address them (2).

But even though many articles in 
the literature describe burnout in other 
medical professionals, very few identify 
burnout among laboratorians as a cause 
of errors in pathology and laboratory 
medicine (3-7).

Making the Diagnosis
Burnout, a syndrome characterized 
by exhaustion, cynicism, and reduced 
effectiveness, does not spare us. Though 
a recent Medscape survey showed that 
burnout among pathologists was lower 
compared to other physician specialists, 
there were alarming signs that demon-
strated a discernible gender and genera-
tional gap. Women reported burnout 

more than men in almost all medi-
cal specialties. And burnout rates in 
pathologists 35 years of age or younger 
were equal to the rate of burnout 
among emergency medicine physicians, 
who have some of the highest rates of 
burnout among specialties (8).

Burnout is insidious because it often 
goes unrecognized due to gradual onset 
and symptoms that are nonspeci� c and 
often attributed to another cause. 

In the absence of rigorous studies 
from peer-reviewed journals, it is rea-
sonable to presume that the rates of 
burnout among other healthcare pro-
fessionals in the laboratory, including 
doctoral level scientists, clinical labo-
ratory scientists, and phlebotomists, 
are likely similar to that of patholo-
gists, as they face similar stressors.

In laboratory medicine, we have 
made extensive progress understand-
ing the causes of error in our opera-
tions. However, none of the previous 
studies of preanalytical, analytical, 
or post-analytical errors speci� cally 
called out burnout as a cause, and not 
an effect, of mistakes. Yet Astion and 
I strongly believe that burnout is an 
underrecognized and underappreci-
ated cause of errors in laboratories, 

based on our experiences as labora-
tory medical directors. 

It is important to acknowledge 
that burnout among other physician 
specialists and nurses likely impacts 
all lab personnel. In many ways, it 
becomes a negative feedback loop: 
Burned-out clinicians and nurses may 
drive burnout in laboratory staff, and 
vice versa.

So if we accept that burnout is a 
cause of errors, how can we prevent 
burnout in our laboratories?

Building Resiliency
Tait Shanafelt, MD, and his colleagues 
have studied burnout and resiliency 
for decades. Previously at Mayo Clinic 
in Rochester, Shanafelt is the first 
chief physician wellness officer to 
direct the newly established Stanford 
WellMD Center. He recommends 
both individual and system-wide rem-
edies to prevent burnout and build 
resiliency. In particular, he points out 
that the quality of physician leader-
ship has a dramatic effect on the rates 
of burnout among followers (9-11).

What Drives Burnout?
Problems in any of these seven 

T1
Characteristics of Burnout

• Physical exhaustion

• Emotional exhaustion and detachment

• Cynicism

• Feelings of meaninglessness about work
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domains can lead to exhaustion, cyni-
cism, and inefficiency:
1. Workload and job demands
2. Efficiency and resources
3. Meaning in work
4. Culture and values
5. Control and flexibility
6. Social support and community at 

work
7. Work-life integration
Source: Shanafelt and Noseworthy (12)

No one can control all the fac-
tors that lead to burnout. Laboratory 
leaders need to work with institutional 
leaders to build healthier systems that 
recognize burnout among all of the 
professionals within their organiza-
tions. Healthcare systems can help all 
staff address those factors over which 
individuals have control, increasing the 
chances for more engagement—the 
opposite of burnout. John Noseworthy, 
MD, CEO of Mayo Clinic, 
regularly encourages everyone 
to “take care of the patients, 
take care of ourselves, and 
take care of each other.”

Building Resilience in a 
VUCA World
We live in a VUCA world: 
one that is volatile, uncertain, 
complex, and ambiguous 
(13). It is especially impor-
tant for laboratory leaders 
to set good examples of 
resiliency and to cultivate a 
resilient system of healthy 
working relationships. In 
many ways, it is as if we in our laborato-
ries are all in submarines. Since we live 
and work in close quarters, why would 
we ever want to poke someone else in 
the ribs, or worse yet, in the eyes?

In addition to underscoring the 
need for strong leaders, our VUCA 
world also requires that we understand 
and embrace something very dif� cult: 
that to be successful we must nurture 
a positive attitude while also being 
clear-eyed about the problems we face. 
This challenge is illustrated by the 
Stockdale paradox, described by former 
vice presidential candidate Adm. James 
Stockdale to Jim Collins in his book, 
Good to Great (14). Adm. Stockdale—
who was held captive for 7 years during 
the Vietnam War—said that we must 
believe that things will turn out � ne 
in the end, but that we must have the 
courage to face the facts as they are, not 

as we wish them to be. It is not opti-
mism alone that helps people survive 
and thrive. Resilient leaders demon-
strate grit, grace, and humor. 

We each are responsible for teach-
ing and coaching ourselves to be more 
resilient. In essence, we must learn 
to forgive mistakes if we are to avoid 
future ones. Perfectionism is not the 
goal; excellence is. Laboratory lead-
ers can build resilience by reminding 
ourselves of the Stockdale paradox 
to deal with future events, guarding 
ourselves against the “what ifs” that we 
may encounter. 

In the end, we must live mindfully 
in the present—neither preoccupied 
about the past nor tormented about 
future events that we cannot control. 

James S. Hernandez, MD, MS is an 
associate professor of laboratory 

medicine and pathology, and medical 
director and chair of the division of 
laboratory medicine at Mayo Clinic in 
Scottsdale and Phoenix, Arizona.
+EMAIL: hernandez.james@mayo.edu

References
 1. Astion M. Burnout, a new frontier in 

patient safety? Clinical Laboratory 
News 2013;(10)39.

 2. Hernandez J. Responding to labora-
tory errors, how not to lose your cool. 
Clinical Laboratory News 2012;(10)38.

 3. Hernandez J and Wu R. Burnout in 
pathology: Suggestions for individual 
and system-wide solutions. J Am Soc 
Cytopathol 2018; doi.org/10.1016/j.
jasc.2018.01.002.

 4. Schrijver I. Pathology in the medical 
profession?: Taking the pulse of physi-
cian wellness and burnout. Arch Pathol 
Lab Med 2016;140:976-82.

 5. Hollensead SC, Lockwood WB, Elin 
RJ. Errors in pathology and laboratory 
medicine: Consequences and preven-
tion. J Surg Oncol 2004;88:161-81.

 6. Hammerling JA. A review of medi-
cal errors in laboratory diagnostics 
and where we are today. https://
academic.oup.com/labmed/
article/43/2/41/2505001 (Accessed 
February 2018).

 7. Van Der Linden D, Keijsers GPJ, 
Eling P, et al. Work stress and atten-
tional dif� culties: An initial study 
on burnout and cognitive failures. 
http://www.tandfonline.com/doi/
abs/10.1080/02678370500065275 
(Accessed February 2018).

 8. Peckham C. Physician burnout: It just 
keeps getting worse. http://www.
medscape.com/viewarticle/838437_4 
(Accessed February 2018).

 9. Shanafelt TD and Noseworthy J. 
Executive leadership and 
physician well-being: Nine 
organizational strategies to 
promote engagement and 
reduce burnout. http://www.
mayoclinicproceedings.org/
article/S0025-6196(16)30625-5/
pdf (Accessed February 2018).
10. Shanafelt TD, Gorringe 
G, Menaker R, et al. Impact 
of organizational leader-
ship on physician burnout 
and satisfaction. http://www.
sciencedirect.com/science/
article/pii/S0025619615000713 
(Accessed February 2018).
11. In a � rst for U.S. 

academic medical center, Stanford 
Medicine hires chief physician wellness 
of� cer. https://med.stanford.edu/news/
all-news/2017/06/stanford-medicine-
hires-chief-physician-wellness-of� cer.
html (Accessed February 2018).

12. Shanafelt TD and Noseworthy J. 
Executive leadership and physi-
cian well-being: Nine organizational 
strategies to promote engagement 
and reduce burnout. http://www.
mayoclinicproceedings.org/article/
S0025-6196(16)30625-5/pdf (Accessed 
February 2018). 

13. Hernandez JS, Allen TC. Transformation 
of pathologists: Responding in a vola-
tile, uncertain, complex, and ambigu-
ous environment. Arch Pathol Lab Med 
2013;137:603-5.

14. Collins J. Good to great: Why some 
companies make the leap... and others 
don’t. Harper Collins 2001.



28 APRIL 2018

Regulatory
Roundup

Ri
xi

p
ix

 /
 iS

to
ck

 /
 T

hi
nk

st
oc

k

■
FDA CLEARS SIEMENS POC BLOOD 
ANALYSIS TESTS

Siemens Healthineers has received 
510(k) clearance from the Food 

and Drug Administration for its blood 
urea nitrogen (BUN) and total carbon 
dioxide (TCO2) point-of-care tests, 
both of which run on the epoc blood 
analysis system. BUN combined with 
creatinine and estimated glomerular 
� ltration rate—both of which are also 
available on the epoc system—aids in 
the differential diagnosis of renal and 
metabolic diseases. TCO2 in turn aids 
clinicians in assessing acid-base and 
metabolic imbalances. Siemens’ epoc 
system aims to provide a full blood 
analysis menu on a single test card, and 
already includes pH, partial pressure of 
oxygen, partial pressure of carbon 
dioxide, sodium, potassium, ionized 
calcium, hematocrit, glucose, lactate, 
and chloride. The epoc system delivers 
results in less than a minute and is 
designed for use in any setting where 

routine blood analysis is required, 
including critical care units, the 
emergency department, radiology, 
cardiac catheterization labs, and 
outpatient centers. 

■
SEBIA TEST FOR MONITORING 
MULTIPLE MYELOMA PATIENTS GETS 
FDA NOD

The Food and Drug Administration 
has cleared Sebia’s Hydrashift 2/4 

daratumumab assay, an immuno� xation 
electrophoresis-based test for monitor-
ing treatment response in multiple 
myeloma patients. This test mitigates 
the interference seen in immuno� xation 
results for multiple myeloma patients 
treated with Darzalex (daratumumab), 
a fully human monoclonal antibody 
that binds to the CD38 glycoprotein 
found on the surface of immune cells. 
Developed in collaboration with Janssen 
Biotech, the Hydrashift 2/4 daratu-
mumab assay is designed for use with 
the Hydragel IF kit and the 

semiautomated Hydrasys 2 electropho-
resis instrument. The test works by 
creating a daratumumab/anti-daratu-
mumab immune complex to shift 
daratumumab in the alpha-1-zone. This 
complex is then visible in the IgG and 
kappa immuno� xation tracks. A 
negative Hydrashift 2/4 daratumumab 
result demonstrates the absence of 
endogenous M-protein and indicates a 
patient’s complete response. This test is 
not intended for use, however, with 
patient samples with other interfering 
monoclonal antibodies.

■
FDA APPROVES BD HPV TEST FOR 
CERVICAL CANCER SCREENING

BD has received approval from the 
Food and Drug Administration 

(FDA) for the BD Onclarity HPV assay. 
This test detects 14 types of high-risk 
human papillomavirus (HPV) from 
specimens collected for cervical cancer 
screening in the BD SurePath liquid 
based cytology vial. The assay also 

FDA Authorizes First Blood Test to Aid in 
Evaluating Concussions 
The Food and Drug Administration (FDA) has permitted marketing of Banyan 
Biomarkers’ Brain Trauma Indicator, the first blood test to evaluate the severity of 
mild traumatic brain injury (mTBI) in adults. Most patients with a suspected head 
injury are examined using a neurological scale followed by a computed tomography 
(CT) scan of the head to detect intracranial lesions that may require treatment such 
as neurosurgical intervention. However, a majority of patients evaluated for mTBI do 
not have CT-detectable intracranial lesions. Banyan Biomarkers’ test will help 
healthcare professionals determine the need for CT scanning in patients suspected of 
having mTBI, thereby helping protect patients from unnecessary neuroimaging and 

radiation exposure. However, the test is not intended to diagnose or rule 
out concussions.

The Brain Trauma Indicator works by measuring within 12 hours of 
head injury proteins known as UCH-L1 and GFAP that are released 
from the brain into the bloodstream. Blood levels of these proteins after 
mTBI help predict which patients might or might not have intracranial 
lesions visible by CT scan. Test results are available within 3 to 4 hours. 
FDA reviewed and authorized this test for marketing in less than 6 
months as part of its Breakthrough Devices Program. The agency 
evaluated the test by comparing its results with CT scan results for 1,947 
individual blood samples from adults with suspected mTBI. The Brain 
Trauma Indicator predicted the presence and the absence of intracranial 
lesions on a CT scan 97.5% and 99.6% of the time, respectively.
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& CLINICAL LAB EXPO
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Five days of scientific education, discovery and networking await 
you at the 70th AACC Annual Scientific Meeting & Clinical Lab 
Expo. Learn what the future of laboratory medicine and diagnostics 
holds and be prepared to address new challenges to propel you to 
the next level in your career. Your attendance gives you unparalleled 
access to the largest gathering of the global laboratory medicine 
community and an edge on the latest advances in new technologies 
and products for the clinical lab.

REGISTER TODAY! www.aacc.org/register
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ARK introduces its homogeneous enzyme immunoassay 
technology for the next generation of clinical laboratory testing.

ARK assays are in liquid, stable, ready-to-use formulations that deliver 
convenience for routine use.

ARK produces assays of high-quality that yield rapid and reliable results on 
automated clinical chemistry analyzers.

THERAPEUTIC DRUG MONITORING ASSAYS & URINE DRUG TESTS

48089 Fremont Blvd, Fremont, CA 94538   
877.869.2320

customersupport@ark-tdm.com
www.ark-tdm.com
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In Development

In Development
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identi� es HPV genotypes 16, 18, and 
45, which are associated with the 
majority of cervical cancers worldwide. 
In evaluating the BD Onclarity HPV 
assay, FDA reviewed data collected 
during a multi-year prospective, 
multi-center clinical trial conducted in 
the U.S. that included more than 
33,500 women who either had or had 
not received the HPV vaccine. The test 
is clinically validated for use as a 
primary screening test, for triaging 
patients with abnormal Pap test results, 
and for use in combination with a Pap 
test. In future regulatory submissions, 
BD intends to seek approval for 
reporting of HPV types beyond 16, 18, 
and 45 consistent with the assay’s 
extended genotyping capabilities. 

■
HOLOGIC EARNS FDA APPROVAL FOR 
HEPATITIS B ASSAY 

The Food and Drug Administration 
has granted approval to Hologic 

for the Aptima HBV Quant assay for 
quantitation of hepatitis B viral 
(HBV) load on the fully automated 
Panther system. This assay quantitates 
HBV DNA across all major genotypes 
A-H using Hologic’s proprietary 
real-time transcription-mediated 
ampli� cation. Its dual-target approach 
delivers accurate quantitation over a 
broad linear range, from 10 IU/mL to 
1 billion IU/mL, ensuring precise 
results even for samples with the high 
viremia often associated with chronic 
HBV infection. The assay also 
tolerates potential mutations in the 
HBV genome. 

■
FDA OKS VELA DIAGNOSTICS’ 
HERPES SIMPLEX VIRUS TEST

Vela Diagnostics has received 
clearance from the Food and 

Drug Administration for the Sentosa 
SA201 HSV-1/2 PCR test, a herpes 
simplex virus (HSV) nucleic acid 

ampli� cation assay. This test uses 
real-time polymerase chain reaction 
(PCR) to qualitatively detect and 
differentiate HSV-1 and HSV-2 DNA 
from swabs of anogenital or oral skin 
lesions. Performed on an automated 
work� ow, the assay contains reagents 
and enzymes for speci� c ampli� cation 
of a 104 base pair fragment of the 
UL30 gene common to both HSV-1 
and HSV-2, as well as speci� c probes 
for the direct detection and differentia-
tion of HSV-1 and HSV-2 amplicons, 
respectively. The test’s limit of detection 
is de� ned as the lowest HSV titer 
(TCID50/mL) detected with a 
probability of 95% or greater and is 40 
TCID50/mL for HSV-1 and 4 TCID50/
mL for HSV-2. A reproducibility study 
also examined the performance of the 
Vela Sentosa SA201 HSV-1/2 PCR test 
using simulated samples across multiple 
sites, instruments, operators, and lots, 
and found a coef� cient of variation of 
5.25% or less across all samples. 
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■
MOLOGIC, FRAUNHOFER CAP 
TEAM ON POC TEST FOR UTI 
ANTIBIOTIC SUSCEPTIBILITY

Mologic has joined forces with 
Fraunhofer Centre for 

Applied Photonics (CAP), an 
organization that specializes in 
applied laser research and develop-
ment, to develop a rapid point-of-care 

England initiative that supports 
innovative companies striving to solve 
healthcare problems. Mologic and 
Fraunhofer CAP’s POC test will 
combine nanophotonic waveguides 
and micro� uidics to measure how 
bacteria respond to minute quantities 
of antibiotics. The project will 
leverage Fraunhofer CAP’s photonic 
technology in combination with 
Mologic’s experience commercializing 
in vitro diagnostics. Other partners in 
the initiative include the product 
design � rm Wideblue, Kelvin 
Nanotechnology, the University of 
Strathclyde, and Barclay Medical 
Practice, all based in Glasgow, U.K.

■
ROCHE TO BUY ONCOLOGY 
SOFTWARE AND ANALYTICS 
COMPANY

Roche has signed a de� nitive 
agreement to acquire all shares 

of Flatiron Health for $1.9 billion in 
a transaction that is expected to 
close in the � rst half of 2018. 
Flatiron is a healthcare technology 

Illumina, Harvard Pilgrim Partner to Improve NIPT Access 
for Women Under 35
Illumina has signed a value-based contract with Harvard Pilgrim Health Care, 
a nonprofit health plan that provides insurance coverage to approximately 1.2 
million people in Massachusetts, Connecticut, New Hampshire, and Maine. 
The goal of the agreement is to expand patient access to and improve 
reimbursement of next-generation sequencing for noninvasive prenatal testing 
(NIPT). Many insurers currently limit NIPT coverage to pregnant women 35 
years of age or older, who are classified as having high-risk pregnancies. As part 
of the contract with Illumina, Harvard Pilgrim bucks this trend with open 
market access to NIPT for average-risk pregnancies. 

The partnership will also include a 2-year study in the Harvard Pilgrim 
population that will assess the total costs and clinical outcomes of NIPT 

versus traditional screening 
practices. “We expect this 
study to demonstrate the 
value of NIPT for average-
risk pregnancies and to help 
accelerate the adoption and 
reimbursement of NIPT,” said 
Ammar Qadan, vice 
president of Global Market 
Access at Illumina.

(POC) test to diagnose in a primary 
care setting bacterial urinary tract 
infections and any associated antibi-
otic susceptibility. The project aims to 
help reduce the incidence of antimi-
crobial resistance. The two U.K.-based 
organizations have received a 
£900,000 development grant from 
Small Business Research Initiative 
Healthcare, a National Health Service 



Features of AACC’s Universal Sample Bank include:

 > 700 healthy individuals

 > Ethnically and geographically diverse adult population (18+)

 > IRB-approved collection protocol

 > Available in serum, EDTA plasma, or lithium heparin plasma 

 > Comprehensive donor data with health screening information

 > Results of HbA1c, Creatinine, and NT-proBNP screens

AACC
Universal 
Sample 
Bank

AACC members who purchase the sample sets for academic research purposes  
will receive a signi�cant discount.

For more information visit 
www.aacc.org/samplebank
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and services company that special-
izes in oncology-speci� c electronic 
health record software, as well as the 
curation and development of 
real-world evidence for cancer 
research. Flatiron Health has worked 
closely with more than 265 commu-
nity cancer clinics, six major 
academic research centers, and 14 
therapeutic oncology companies to 
create a technology platform 
designed to enable researchers and 
care providers to learn from the 
experiences of individual cancer 
patients. “As a leading technology 
company in oncology, Flatiron 
Health is best positioned to provide 
the technology and data analytics 
infrastructure needed not only for 
Roche, but for oncology research 
and development efforts across the 
entire industry,” said Daniel O’Day, 
CEO of Roche Pharmaceuticals.

■
U.S. DOD AWARDS ADDITIONAL 
GRANT TO MEMED FOR 
INFECTIOUS DISEASES TEST

The U.S. Department of 
Defense’s Congressionally 

Directed Medical Research Programs 
(CDMRP) has awarded a $4 
million-plus grant to the Israeli 
company MeMed to support the 
transition of MeMed’s prototype 
point-of-care (POC) platform 
toward a � nal product, including 
transfer to manufacturing and 
implementation of cloud connectiv-
ity. MeMed’s POC test is designed 
to support clinicians in determining 
whether an infection is bacterial or 
viral in order to decide whether to 
treat with antibiotics. The company 
recently completed three clinical 
studies of its prototype, two of 
which were double-blind, which 
collectively enrolled 2,376 patients. 
The latest study, Path� nder, was 
published in the journal of the 
American Academy of Pediatrics and 
independently con� rmed that 
MeMed’s test distinguishes between 
bacterial and viral infections in 
children.

The CDMRP grant complements 
a $9.2 million contract from the 
Defense Threat Reduction Agency 
awarded last year to MeMed that is 
supporting the final stages of proto-
type development.

■
QIAGEN TO INTEGRATE 
SENTIEON’S GENOME ANALYSIS 
TOOLKIT INTO BIOINFORMATICS 
PORTFOLIO

Qiagen and Sentieon are 
partnering to deliver 

Sentieon’s software for calling 
variants as part of Qiagen’s bioinfor-
matics portfolio, which is designed 
to support next-generation sequenc-
ing labs. Speci� cally, Qiagen will 
integrate Sentieon’s DNAseq and 
TNseq products for germline and 
somatic variant calling into the CLC 
Genomics Workbench for biomedi-
cal research and the Qiagen Clinical 
Insight for routine laboratory 
testing, launching the expanded 
capabilities later this year. The 
Sentieon DNAseq tool implements 

the same mathematics used in the 
Broad Institute’s Burrows Wheeler 
Aligner-Genome Analysis Toolkit 
(GATK) HaplotypeCaller 3.x Best 
Practice Work� ow pipeline, but 
without downsampling, providing 
accuracy benchmarked to GATK 
results. This tool also enables 
ef� cient joint calling on 100,000-
plus samples simultaneously. 
Sentieon TNseq, in turn, enables 
somatic variant detection from 
tumor-normal pairs with modes that 
can match either the Broad 
Institute’s industry-standard MuTect 
(calling single-nucleotide variants 
[SNV] in somatic variants) or 
MuTect2 (calling both SNV and 
short insertions and deletions). 
TNseq also enables high-coverage 
applications like liquid biopsies, 
processing regions with coverage 
depths of more than 100,000.

■
REGENERON GENETICS ENTERS 
PARTNERSHIP TO ADVANCE 
MULTIPLE SCLEROSIS RESEARCH

The Accelerated Cure Project 
for Multiple Sclerosis (ACP) 

has entered a collaboration with 
Regeneron Genetics Center that 
will sequence the entire exome 
region of all DNA samples in the 
ACP biospecimen repository. The 
ACP repository is an open-access 
research resource that contains 
biosamples from more than 3,200 
participants. Sample donors include 
people diagnosed with multiple 
sclerosis (MS), neuromyelitis optica, 
and other related diseases, as well 
as control participants. Regeneron 
will use its fully automated sample 
preparation and data processing as 
well as its cloud-based informatics 
to sequence the exomes of these 
samples. Regeneron will then return 
the data to ACP, which will eventu-
ally make the data available to all 
quali� ed investigators for further 
studies. “Combining this new genetic 
information with the extensive phe-
notypic information collected for 
each sample donor will undoubtedly 
lead to new insights on the causes 
and mechanisms of multiple scle-
rosis,” said Robert McBurney, PhD, 
president and CEO of ACP. 
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QAsk  

What are the pros and cons of 
central lab versus point-of-care (POC) 
troponin testing?

A:In the emergency department 
(ED), POC testing for cardiac 

troponin I or T can be attractive due 
to its speed. However, labs need to 
account for many other crucial factors 

EXPERT

Jack Montgomery, MLS(ASCP)CM

Maintaining Central 
Lab Troponin 
Testing in Lieu of 
POC

in addition to turnaround time (TAT) 
when choosing a method. 

In the case of assay sensitivity and 
speci� city, it has been reported that all 
detectable levels of cardiac troponin 
are associated with negative outcomes 
(J Am Coll Cardiol 2017;70:2226-36); 
therefore, the superiority of central 
laboratory testing in these areas is an 
essential consideration. Regarding 
commutability, another shortcom-
ing of POC is that initial results must 
be rebaselined with the central lab 
method in patients tested serially over 
time. POC devices are also often oper-
ated by busy non-laboratory clinical 
personnel, which leads to a docu-
mented increase in error rates associ-
ated with patient identi� cation, sample 
handling, testing, and reporting.

Overall, central lab testing has 
advantages over POC in all areas 
save TAT (Pract Lab Med 2016;4:22-
9)—and in-lab TAT can be improved 
through aggressive, coordinated inter-
disciplinary action.

What is a reasonable TAT for in-lab 
troponin testing?
A commonly cited TAT target is 
60 minutes from the time of blood 
collection to the reporting of results 
through the lab information sys-
tem (LIS) (Clin Chem 2018; doi: 
10.1373/clinchem.2017.277186), or 
an even more challenging 60 min-
utes or less (e.g., 45 minutes) from 
order to result (Arch Pathol Lab Med 
2004;128).

How did your institution reduce TAT 
for in-lab testing?
The clock starts ticking the moment 
an order is placed, so at Asante Rogue 
Regional Medical Center (ARRMC), 
we’ve placed phlebotomists in the ED 
who are alerted via mobile device as 
soon as a troponin ED order comes in. 
A phlebotomist collects the sample 
either by venipuncture (preferred) 
or through an IV started by a nurse, 
then inverts the sample appropriately 
before sending it to the lab via a 
pneumatic tube system. 

An alarm sounds once the sample 
arrives in the lab. The lab specimen 
processor receives the sample in the 
LIS then places the sample in a stat 
centrifuge, starting an audible timer 

while issuing a verbal handoff to a 
technologist. Once the sample is 
spun, the technologist bypasses the 
automation line and manually loads 
the sample into the analyzer. An ED 
trackboard monitors time-sensitive 
metrics, displaying information such 
as patient identi� cation, test name, 
time collected, time received, and 
time to result countdown (set to 
30 minutes from receipt), with all 
information turning from black to red 
when overdue. 

With which other departments did 
you coordinate on this initiative?
We worked closely with our ED lead-
ership team (medical director, nursing, 
and monitor techs), lab phlebotomy 
team, and processing and technical 
staff, initially meeting on a weekly 
basis to change our culture of order-
ing, collecting, processing, and testing. 
We tracked key delays in each of these 
areas as well as hemolysis, inadequate 
sample mixing, and short draws—all 
metrics that are continuously moni-
tored to this day. A side benefit of 
this effort has been greatly improved 
communication and cooperation 
between the lab, ED, and cardiolo-
gists. Additionally, ED test orders, test 
parameters, and trackboards were 
built by our LIS team per specifica-
tions from the central laboratory. 

What were the results of this 
initiative? 
We’ve maintained high-quality in-lab 
troponin testing (CV <10% at the 
99th percentile upper reference limit) 
at a lower cost than POC with excel-
lent TAT metrics with the benefit of 
commutability of results from the ED 
to the Critical Care Unit. Recent TAT 
data has shown our median receipt to 
result to be 20 minutes and a median 
order to result to be 50 minutes. 
ARRMC was also recognized this year 
as number 1 in the U.S. for medical 
excellence in interventional coronary 
care by the CareChex hospital and 
health system rating organization.

Jack Montgomery, MLS(ASCP)CM, is 
the chemistry technical specialist at 
Asante Rogue Regional Medical Center 
in Medford, Oregon. 
+EMAIL: jack.montgomery@asante.org



Software to Simplify the Administration & EHR Integration of POCT

BRIDGE THE POCT GAP
Orchard Trellis: Software for Point-of-Care Testing Management & Integration
Point-of-care testing (POCT), whether at the hospital bedside or in near-patient testing at a clinic, is an 
essential part of patient-centered care; yet, the true value of the rapid turnaround time that makes POCT so 
bene� cial is only achieved when those results are captured real-time in the EHR. Additionally, administrative 
oversight of POCT brings challenges in tracking diverse testing locations, operators, and devices. Orchard 
Software’s POCT management and integration tool, Orchard® Trellis™, can simplify management of complex 
and diverse POCT situations.

Real-time POCT Connectivity Enhances Patient Satisfaction & Analytics
Trellis eliminates transcription errors and gives providers immediate access to POCT results via the EHR 
to make faster clinical decisions and enable inclusion of POCT results in analytics for population health 
management. Additionally, the rapid turnaround time of integrated POCT enhances both provider and 

patient satisfaction. Trellis is � exible enough to meet 
the unique POCT scenarios in today’s healthcare 
facilities regardless of size and scope; this includes 
working with your existing LIS, managing bedside 
testing, or managing near-patient testing in a clinic 
setting.

Ease the Task of POCT Management 
Across Locations
Trellis can ease the workload for POC coordinators 
by tracking training and competency assessments 
for a multitude of operators, devices, and locations, 
helping ensure quality of testing and aiding in meeting 
inspection requirements. Trellis o� ers remote handling 
of QC, automated billing, and decision-support rules 
to make POCT oversight easy to manage from a 
central location.

If you are looking for a cost-e� ective way to electronically bridge the POCT gap, 
call us today for a demonstration of how Orchard Trellis provides the necessary tools 

to expertly integrate and administer your POCT.

(800) 856-1948  • www.orchardsoft.com   © 2018 Orchard Software Corporation

Orchard Trellis software 
helps you simplify the 

management, 
administration, and 
EHR integration of 

point-of-care testing.
Integrates near-patient or remote 
results into your EHR

Eases POCT oversight for POC 
coordinators

Information dashboard keeps you 
informed of POCT status

Tracks training and certi� cation dates 
for all testing personnel 

Provides tools for managing your 
POCT QC

Graphs linearity and calibration 
veri� cation values

Enables bar code label printing at 
your POCT locations

Decision-support rules enhance 
and automate performance

Integrated POCT improves billing 
accuracy

Flexible solution o� ers many 
deployment options



High-Quality, Low-Cost ReagentsK-ASSAY  ®.  .  .

diagnostics@k-assay.com   |  800-KAMIYA-5KAMIYA BIOMEDICAL COMPANY

Over 35 different assays available

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

Serum Proteins
a-1 Acid Glycoprotein
a-1 Anti-Trypsin
a-1 Microglobulin
Haptoglobin
IgA
IgG
IgM

Nutrition
Ferritin
Prealbumin
Transferrin

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

Inflammation / Cardiac
Anti-Streptolysin O
Complement C3
Complement C4
CRP
Rheumatoid Factor

Allergy
Total IgE

Diabetes
Cystatin C
Fructosamine
Hemoglobin A1c
Insulin
Microalbumin

Immunoassay Reagents for chemistry analyzers™

www.k-assay.com/CLN.php

* Research Use Only

   New Products Now Available!!
H. pylori Test Reagent* for chemistry analyzers
Remnant Lipoprotein Cholesterol* reagent for chemistry analyzers
KL-6 (Krebs von den Lungen-6)* reagent for chemistry analyzers

•
•
•

Stomach
H. pylori*

Lung
KL-6*




