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■
GRANTS, PLANNING LAUNCH NEW 
HIV PREVENTION EFFORT

A s part of a new federal initiative 
focused on ending the HIV 

epidemic and reducing new HIV 
infections in America by 90% by 
2030, the Centers for Disease Control 
and Prevention (CDC) has awarded 
$13.5 million to conduct state and 
local planning and kick off commu-
nity involvement for the plan.

Some $12 million will go to 32 
CDC-funded state and local health 
departments to develop comprehen-
sive plans tailored for each com-
munity. Plans will be based upon 
a national government framework 
that identi� ed the highest-impact 
HIV prevention, care, treatment, and 
outbreak response strategies.

The rest of the funds will go 
to the National Alliance of State 
and Territorial AIDS Directors 
(NASTAD) to enhance local health 
departments’ capacity. This effort will 
use CDC HIV prevention funds to 

support strategic communication and 
policy activities, partnerships, data 
analyses, and technical assistance. 

The Department of Health and 
Human Services (HHS) is emphasiz-
ing its community outreach in the 
administration’s HIV program. HHS 
agencies have sought input from lead-
ers at national conferences, webinars, 
meetings with national organizations, 
and site visits, according to the agency.

“Our goal is to ensure that the 
key pillars of HIV prevention and 
treatment are delivered in a manner 
planned by the community, in the 
community, and for the commu-
nity,” said CDC Director Robert R. 
Red� eld, MD.

■
EXECUTIVE ORDER OPENS NEW 
QUESTIONS ON MEDICARE POLICY

A presidential executive order on 
Medicare will task the govern-

ment’s healthcare bureaucracy with 
developing a suite of new proposals, 
regulations, and research projects that 

could reshape how many Americans 
receive care.

The executive order emphasizes 
some approaches—such as value-
based payment policy—that already 
are in the works. Others, while yet to 
be � eshed out by agency action, also 
are aimed at reducing costs and could 
reignite debates about the structure 
of the program.

For example, the order requires 
the government to study how to more 
closely align government healthcare 
payment with private, market-based 
rates; allow patients to negotiate con-
tracts directly with providers; expand 
high-deductible Medicare plans that 
include funded savings accounts for 
patients to pay for care; and encourage 
more equal payment for care provided 
by nurse practitioners and other non-
physician practitioners.

Most of the policy outlined in 
the order gives the Secretary of the 
Department of Health and Human 
Services 1 year to develop proposals to 
implement each plan.

HHS Proposes Anti-Kickback Reforms
The Department of Health and Human Services (HHS) is proposing changes to 
modernize regulations that interpret the physician self-referral law, also known as the 
Stark law, and the federal anti-kickback statute. A special exemption for certain 
clinical laboratory and anatomic pathology testing in the Stark law has long been a 
cause for concern in the laboratory medicine community, as many believe it 
incentivizes inappropriate physician self-referral and overutilization in anatomic 
pathology. Many tests and procedures fall under this exemption so that they may be 
performed in a physician’s office to guide diagnosis and treatment. The proposed 
changes, however, do not close the anatomic pathology exemption.

Instead, the rules focus on clearing obstacles for providers who participate in value-
based payment plans through Medicare and provide coordinated care for patients. The 
proposals would ease the compliance burden for providers while maintaining strong 
safeguards to protect patients and programs from fraud and abuse, according to HHS.

The proposed rules are part of a larger agency effort to promote value-based care by 
examining regulations that may keep providers from offering highly coordinated care. 
The goal is to acknowledge that incentives—both good and bad—are different in a 
healthcare system that pays for value, rather than the volume, of services provided.

As an illustration of such coordinated care under the new rules, HHS offered the 
example of a provider giving patients technology that is capable of monitoring their 
health and enabling two-way, real-time interactive communication between the 
patient, facility, and physician. In such a scenario, the facility also could equip the 
physicians with data analytics software to help them monitor patient health 
outcomes, HHS noted.
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Daily laboratory testing for 
inpatients is an entrenched 

routine in hospital medicine, often 
with limited clinical utility. As such, 
multiple societies in the Choosing 
Wisely campaign from the 
American Board of Internal 
Medicine listed routine daily 
laboratory testing as their top � ve 
most common, unnecessary medical 
practices that should be questioned. 
Without a speci� c clinical indica-
tion, repetitive daily labs contribute 
to iatrogenic anemia, increased risks 
of infection, and poor patient sleep 
(and thus poor patient satisfaction). 
In addition, these repeated tests 
often trigger unnecessary follow-
up testing. 

Benchmarking analyses per-
formed by the University of 
Kentucky’s (UK) laboratory 
formulary committee revealed that 
compared with peer academic medical centers, UK was 
devoting signi� cantly higher resources to laboratory testing. 
Consequently, our laboratory formulary committee initi-
ated several laboratory test utilization projects inspired by 
the guidance of the Choosing Wisely campaign. One such 
project, led by a multidisciplinary team of hospital medi-
cine, pathology, and data analytics staff members, involved a 
6-month quality initiative aimed at decreasing daily labora-
tory test orders. We sought through this initiative to achieve 
and sustain for our hospital medicine services a 15% reduc-
tion in commonly used chemistry and hematology tests. 

GATHERING BASELINE DATA
We started this project by collecting over a 7-month period 
baseline data for five chemistry and hematology panels from 
all inpatient hospital medicine services. These five panels 
included: comprehensive metabolic panel (CMP), basic met-
abolic panel (BMP), renal function panel (RFP), complete 
blood count (CBC), and CBC with differential (CBCPD). 

After our initial data collection, we implemented a 
series of interventions. First, our team gave presentations 
to UK faculty and residents explaining the rationale and 
goals of the project. Next, we sent weekly and monthly 
emails to each inpatient service provider comparing his or 
her lab test volume with the other service teams and with 
the baseline average.

In addition, we gave all providers access to an online 
electronic dashboard through a Tableau server with � ltering 

capability for lab test orders by service 
and provider. In the spirit of transpar-
ency, this dashboard allowed physi-
cians to see for any given time period 
not only their own order volumes but 
also the volumes of their peers. Finally, 
we gave monthly project updates 
to UK’s house staff, including an 
announcement of the teaching team 
that decreased its lab test orders the 
most over the prior month. 

To ensure the reduction in labora-
tory testing did not adversely impact 
patient outcomes, our team monitored 
several balancing measures including: 
30-day readmission rate; mortality 
rate; intensive care unit transfer rates; 
and average hospital length of stay. 
Furthermore, we also normalized lab 
order volumes to UK’s case mix index 
(CMI) to control for potential differ-
ences in patient populations. A valu-
able re� ection of the institution-wide 
clinical complexity of patients, CMI is 
the average relative diagnosis-related 
group weight of a hospital’s inpatient 
discharges. Aside from this important 
indicator, we used the Elixhauser 
comorbidity index to compare patient 

S. Emily 
Bachert, MD 
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Laboratory Tests
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populations in our pre- and post-
intervention groups. This index is a 
risk-adjustment model which catego-
rizes patient comorbidities based on 
ICD diagnosis codes. 

ASSESSING OUTCOMES
When we evaluated baseline practices, 
we found that each day on average 
our providers ordered 0.663 chemistry 
panels (BMP, CMP, and/or RFP) and 
0.558 hematology panels (CBC and/or 
CBCPD) for a combined total of 1.22 
hematology and/or chemistry panels 
per patient day. Over the course of the 
6-month intervention period, orders 
of chemistry and hematology panels 
fell to 0.563 and 0.454 panels per 
patient day, respectively. This resulted 
in a statistically significant decrease 
from baseline of  15.0% (chemistry) 
and 18.7% (hematology) (p <0.0001). 
Despite this significant reduction in 
laboratory testing, there were no statis-
tically significant changes in any of our 

balancing measures. Furthermore, nei-
ther the Elixhauser comorbidity index 
nor the CMI changed significantly in 
the pre- and post-intervention periods. 
Crucially, this demonstrated that the 
decrease in lab tests was not artificial 
due to a change in the severity of the 
illness in UK’s patient population. 

Overall, this quality initiative led to 
a combined 16.7% reduction in orders 
for these � ve chemistry and hematol-
ogy panels and saved an estimated 
41.21 L in total blood volume, based 
on an expected blood draw of 4 mL 
for each hematology panel and 5 mL 
for each chemistry panel. We also cal-
culated based on UK’s charge master 
that this project in just over 6 months 
avoided a staggering $1.69 million.  

All these outcomes enable us to 
state con� dently that our laboratory 
formulary-driven multidisciplinary 
initiative successfully reduced 
unnecessary laboratory tests while 
not adversely impacting patients. We 

continue to monitor our progress 
with the hopes of sustaining these 
changes. We also hope to expand 
this initiative to other areas of the 
hospital, including the intensive care 
units. We aim to not only achieve a 
cultural change within our institution 
but also provide a model for other 
hospitals looking to trim unnecessary 
lab testing. 

The author gratefully acknowledges 
the participation of Ben Breazile, Thai 
Emmerich, Andy Kelly, Jeremy Riser, 
Celia Castellanos, Romil Chadha, 
Alan Hall, Preetham Talari, and Alison 
Woodworth in designing, planning, and 
analyzing this quality improvement 
initiative and in reviewing this article.

S. Emily Bachert, MD, is a pathology and 
laboratory medicine resident at University 
of Kentucky Chandler Medical Center in 
Lexington. 
+EMAIL: emily.bachert@uky.edu
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■
AUTO MODE POSES CHALLENGES 
FOR CONTINUOUS GLUCOSE 
MONITORING SYSTEM USERS

A 1-year observational study of 
patients with type 1 diabetes 

who used the � rst commercial hybrid 
closed-loop continuous glucose 
monitoring (CGM) system found 
that using this system in auto mode, 
which automatically controls basal 

insulin delivery based on CGM data, 
was associated consistently with lower 
HbA1c levels and more time in range 
(Diabetes Care 2019; doi.org/10.2337/
dc19-0855). However, this study also 
highlights “signi� cant variables related 
to user experience that limit [such 
technology’s] potential bene� ts,” 
according to the authors.

The study involved 87 patients 
ages 9 to 79 at Stanford University 

Medical Center who started using the 
Medtronic 670G hybrid closed-loop 
system between May 2017 and May 
2018. The study protocol called for 
patients to provide data for at least 
one visit at 1 week, and at 3, 6, 9, 
and/or 12 months, after the device’s 
auto mode had been started. Five 
individuals did not provide any data, 
and not all the remaining 79 provided 
data at each visit interval. 

One-quarter of U.S. Healthcare Spending 
Deemed Wasteful
Waste in U.S. healthcare spending amounts to about 25% of total healthcare 
expenditures each year (an estimated $760 billion to $935 billion) and about 
25% of this figure (approximately $191 billion to $282 billion) could be saved 
by implementing interventions targeted at reducing waste (JAMA 2019; 
doi:10.1001/jama.2019.13978). 

This analysis from 71 estimates in 54 peer-reviewed publications, 
government-produced reports, and other studies on cost, waste, and savings 
produced between 2012 and 2019 builds on two seminal studies that pegged 
the tab for waste at 30% to 35% of healthcare expenditures. The authors also 
used six domains of waste similar to those identi� ed in the prior reports, 
including: failure of care delivery; failure of care coordination; overtreatment or 
low-value care; pricing failure; fraud and abuse; and administrative complexity.

The investigators found the most studies involving failure of care delivery 
(21). The domains failure of care delivery, failure of care coordination, and 
overtreatment or low-value care collectively account for an estimated $345 
billion in waste associated with suboptimal care quality. 

Diagnostic testing generally falls into the domains of overtreatment or low-
value care and pricing failure, where the researchers estimated that $12.8-28.6 
billion and $81.4-91.2 billion, respectively, might be saved through interventions 
such as accountable care organization efforts to curb overtreatment or low-value 
use and pricing transparency strategies for lab orders. 

The authors found that the administrative complexity domain contributed 
the most to healthcare waste ($265.6 billion), but they found no studies that 
identi� ed ways to wring savings from this � gure.

Three editorials that accompanied the study suggested that this research 
should be part of a “national discussion” about the future of the healthcare 
system and explored why policy initiatives have not had much of an effect on 
waste reductions. One author concluded that change-paralyzing politics is the 
“most plausible” reason opportunities to curb waste haven’t taken off (JAMA 
2019; doi:10.1001/jama.2019.14610). Others called for “a simpler more 
holistic approach to value-based payment” in which hospital care, when 
feasible, would be set up around disease management and procedure bundles 
with “clear quality measures around safety” (JAMA 2019; doi:10.1001/
jama.2019.13977). 
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Overall, auto mode use declined 
over time, with 31% of participants 
discontinuing this function at 3 
months and 46% doing so by the time 
of their 12-month visit. Use of auto 
mode more than 70% of the time 
also declined as the study went on, 
with 43% of participants doing so at 3 
months, versus 32% at 12 months.

Participants who kept operating 
the device in auto mode cited as 
their reason for doing so the desire 
to stay in range. Most of those who 
stopped using auto mode reported 
experiencing sensor issues such as 
multiple requests for calibrations, 
alarms, and the system exiting auto 
mode, which required additional 
blood glucose checks.

The investigators noted that 
Medtronic issued a transmitter 
upgrade to remedy issues that 
prompted multiple blood glucose 
checks but that study participants 
had not implemented this upgrade 

during the study period. “Education 
and adequate preparation are crucial 
in setting realistic expectations 
for closed-loop systems,” they 
emphasized.

■
UNIVERSAL MULTIGENE TESTING 
IN BREAST CANCER WOULD BE 
COST-EFFECTIVE

Unselected multigene testing for 
three high-risk genes—BRCA1, 

BRCA2, and PALB2—in all patients 
with breast cancer would be an 
“extremely cost-effective” strategy 
for reducing future breast cancer 
and ovarian cancer cases and related 
deaths in both the U.S. and U.K., and 
“provides a basis for change in current 
guidelines and policy to implement 
this strategy” (JAMA Oncol 2019; 
doi:10.1001/jamaoncol.2019.3323). 

An international team of 
researchers compared this strategy 
against the current standard of 

performing genetic testing only in 
women with breast cancer who meet 
family history or clinical criteria. 
They did so in a microsimulation 
model study using data from 11,836 
women in four breast cancer studies 
in the U.K. The investigators used 
data on the incidence of breast cancer 
by age in the U.S. from the Centers 
for Disease Control and Prevention’s 
2015 U.S. cancer statistics data.

Such a strategy in comparison with 
existing practice would cost payers in 
the U.S. $65,661 per quality adjusted 
life year (QALY) gained and $61,618 
per QALY from a societal perspective, 
well below the U.S. incremental 
cost-effectiveness ratio threshold of 
$100,000 per QALY. 

In addition, an unselected strategy 
implemented in the U.S. would 
prevent in 1 year 5,478 breast cancer 
cases and 4,255 ovarian cancer cases, 
which would correspond to averting 
2,406 lifetime cancer deaths. 

NOW
FDA CLEARED!
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I
ndividuals living with HIV have about 1.5 to 2 times 
higher risk of developing cardiovascular disease (CVD) 
than those who do not have HIV, and they may develop 
earlier and more aggressive manifestations. To better 

manage these risks scientists are searching for HIV-speci� c CVD 
biomarkers that might better identify patients at risk and help monitor 
treatment effects.  

A new statement from the American Heart Association (AHA) 
suggests there’s not enough data yet to recommend routine use of such 
emerging HIV-related heart risk biomarkers and instead provides an 
algorithm that uses more traditional CVD risk markers as well as HIV-
speci� c risk enhancers (Circulation 2019;140:e98–124). But there is 
growing enthusiasm in the � eld that biomarker studies and the ongoing 
REPRIEVE trial might yield important insights on HIV-related heart 
disease and its management.

“The holy grail of this research is to try to � gure out if we can 
determine in advance which [people living with HIV] are going to go 
on and have heart attacks, strokes, and other cardiovascular events and 
who would bene� t from being on preventative medications or hav-
ing more testing done,” explained Janine Trevillyan, MD, an infectious 
disease physician at Monash University in Melbourne, Australia, and an 
Australian National Health and Medical Research Council Fellow doing 
research at the University of California, Los Angeles. 

HIV Heart Disease Risk Profile
As modern antiretroviral medications have turned HIV infection into a 
manageable, chronic disease in many settings around the globe, clini-
cians are working to better manage comorbidities and the consequences 
of both long-term antiretroviral therapies and the infection itself. Early 
and aggressive atherosclerotic disease and heart failure are among the 
most pressing of these concerns. 

“Though the HIV virus is well suppressed and is typically 
undetectable [with antiretroviral therapy], there’s still a lot of residual 
in� ammation,” explained Christopher deFilippi, MD, vice chairman 
of academic affairs at the Inova Heart and Vascular Institute in Falls 
Church, Virginia. He explained that changes to immune cells like 
macrophages and monocytes can lead to the production of in� amma-
tory cytokines. “This is a setup for more atherosclerosis, more aggressive 
atherosclerosis, and more myocardial infarctions.”

Advanced immunosuppression itself or detectable viral loads may 
also contribute to heart problems, noted Matthew J. Feinstein, MD, 
MSc, chair of the writing group for the AHA statement, and an assis-
tant professor of medicine, cardiology, and preventive medicine at the 
Northwestern University Feinberg School of Medicine in Chicago.

“Chronic in� ammation and immune activation, even when HIV is 
under good control, can cause buildup of plaque in the body’s arteries 
(including in the heart) and also may cause dysfunction of the heart 
muscle,” resulting in heart attack, heart failure, and stroke, he explained. 

THE NEW FRONTIER
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is also evidence for the use of imaging 
to assess CVD risk. 

“[These tools] can be used to help 
ascertain mechanism and disease 
pathogenesis in the setting of interven-
tions and research,” Hsue explained. 
“However, how these tools are used in 
the clinical setting is less clear.”

For example, in an individual with 
some CVD risk factors but without a 
clear cut indication for statin therapy 
“imaging or biomarkers could be 
used to decide how aggressive to 
be with medical therapy, but this 
needs to be decided on a case by case 
basis,” she said.  

Limited data are available to guide 
the treatment of patients with HIV 
who have elevated CVD risk, the 
statement noted. Except for simvas-
tatin and lovastatin, “statins appear 
to be generally safe in HIV although 
more data are needed to fully under-
stand the risks and bene� ts of these 
and other CVD-preventive therapies 
in HIV,” Feinstein said. “What is clear 
is that treating HIV with medications 
is far superior from an overall health 
as well as heart health standpoint 
compared with not treating HIV.”  

Answers on the Horizon
The ongoing 7,700 patient 
Randomized Trial to Prevent Vascular 
Events in HIV (REPRIEVE) trial will 
test whether a statin (pitavastatin) 
prevents heart disease in patients with 
HIV. The REPRIEVE trial might also 
provide a trove of patient samples 
that could help researchers searching 
for HIV-speci� c CVD risk biomark-
ers, noted Trevillyan and deFilippi.

“There is a lot of interest in this 
area, and over the next � ve years or so 
there’s going to be a lot more insight 
into how to treat these patients so 
that they remain asymptomatic,” said 
deFilippi. He and his colleagues have 
used both traditional and proteomic 
techniques to study the effects of 
statins on pathways involved in CVD 
in patients with HIV. 

“Statins may be the cure all [for 
heart disease in patients with HIV], 
but there may be unique mechanisms 
that are contributing to in� ammation 
that aren’t targeted by statins, or they 
don’t work as ef� caciously as they do 
in patients without HIV,” he said.

A growing body of evidence also 
highlights potential HIV-speci� c heart 

Robert Christenson, PhD, DABCC, 
FAACC, professor of pathology and 
of medical and research technology 
at University of Maryland School of 
Medicine in Baltimore, said this “smol-
dering immunoreactivity” contributes 
to earlier emergence of age-related 
diseases like cancer or atherosclerosis. 

According to the AHA statement, 
traditional heart disease risk factors 
like smoking, hypertension, and a 
family history of heart disease may 

also contribute. But some of these risk 
factors may have exaggerated effects 
in individuals living with HIV. For 
example, a smoker who has HIV has 
a substantially greater risk of heart 
attack than a smoker without HIV, 
noted deFilippi. Additionally, antiret-
roviral treatment contributes to dys-
lipidemia and central obesity, which 
are also known risk factors for heart 
disease. Triglyceride levels, which may 
be affected by antiretroviral therapy, 

have not been found very useful in 
predicting CVD risk in patients with 
HIV, the statement authors found. 

Taking these factors into account, 
the statement proposes an algorithm 
for assessing atherosclerotic heart risk 
in patients with HIV using traditional 
heart risk calculators as well as HIV-
related risk enhancers like prolonged 
viremia, low CD4 counts, poor 
treatment failure or nonadherence, 
dyslipidemia or other metabolic con-

ditions, and hepatitis 
C virus co-infection. 
The writing group 
chose not to recom-
mend routine imaging 
to measure subclini-
cal atherosclerosis or 
use of in� ammatory 

biomarkers like 
C-reactive protein, 
lipoprotein(a), and 
apolipoprotein B, 
noting there is not 
enough data to sup-
port it. However, 
the panel noted that 

these readings may offer some value 
especially for patients with HIV who 
have moderate risk levels. 

Priscilla Hsue, MD, professor of 
medicine and director of the HIV 
Cardiology Clinic at University of 
California, San Francisco and vice 
chair of the AHA scienti� c statement 
writing group, explained that a large 
body of evidence links in� ammatory 
and coagulation markers to clinical 
events, including CVD events. There 

WE ARE 
EARLY IN OUR 

UNDERSTANDING 
OF CARDIO-
VASCULAR 

DISEASE AND 
HIV, UNDERLYING 

MECHANISMS, 
AND OPTIMAL 

THERAPIES.

— PRISCILLA 
HSUE, MD
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disease risk biomarkers. For example, 
N-terminal pro-B-type natriuretic 
peptide is used regularly in practice to 
assess CVD risk and has been shown 
to predict HIV-related heart disease 
risk as well, deFilippi noted. Soluble 
ST2 and growth differentiation 
factor-15 have also been linked with 
cardiovascular dysfunction and all-
cause mortality. Recently, Trevillyan 
and colleagues found that individuals 
with HIV who have high levels of 
lipopolysaccharide binding protein 
were more likely to have a cardiac 
event in the next 3 months, but she 
noted clinical studies are needed 
to con� rm this analyte’s usefulness. 
Hsue and her colleagues have also 
studied the link between eight bio-
markers and heart failure in patients 
with HIV, noting that different 
mechanisms may be behind various 
heart-related HIV complications. 

“We are early in our understanding 
of cardiovascular disease and HIV, 
underlying mechanisms, and optimal 
therapies, including use of HIV-
speci� c treatments, anti-in� ammatory 
strategies, and treatment of risk 
factors,” said Hsue, agreeing that 
more study is needed. Christenson 
concurred, noting that interventional 
studies demonstrating that biomarker 
testing improves patient outcomes 
would be needed.

In the meantime, deFilippi said 
clinicians and laboratorians should 
recognize that seemingly healthy, 
well-controlled patients living with 
HIV may be at risk of CVD and 
be alert to potentially worrisome 
measurements. 

“If abnormal results appear, they 
may warrant further surveillance and 
follow up over time,” he stressed. 

Christenson recommended that 
laboratorians work closely with 
treating physicians to assess which 
laboratory tests might be bene� cial. 
This includes weighing a patient’s age 
and how well an individual is doing 
on his or her antiretroviral therapy. 

As he emphasized, “It is something 
we have to take on a case-by-case 
basis until we have research that 
would answer some of these funda-
mental questions.” 

Bridget M. Kuehn is a science writer in 
Chicago. 
+EMAIL: bridgetmkuehn@gmail.com 888-DIAZYME  |  www.diazyme.com  |  sales@diazyme.com

•  PLAC® Test for Lp-PLA2 Activity

•  Homocysteine**

•  Lipoprotein (a) Lp(a)*

•  Apolipoprotein A-1 (APO A-1)*

•  Apolipoprotein B (APO B)*

•  Myoglobin*

•  HDL - Cholesterol*

•  LDL - Cholesterol*

Diazyme Cardiovascular Assays

Diazyme Laboratories, Inc. presents FDA 510(k) 
cleared assays for Cardiovascular Disease (CVD).

Diazyme offers a cost effective wide range of 
markers that help assess the risk of CVD. When 
every minute counts, choose to improve your 
laboratory’s efficiency with Diazyme today. 

I n n o v a t i o n s  i n  C l i n i c a l  D i a g n o s t i c s

All assays listed are 510(k) Cleared

** ; Health Canada Registered

* 

Cardiovascular 
Marker

When Every Minute Counts

CLN_ad_cardiovascular_disease_cmyk.indd   1 10/4/19   11:12 AM
08-11 Feat 1 New Frontier in HIV_Kuehn.indd   11 10/24/19   1:59 PM



12 NOVEMBER 2019

Designer 
Benzodiazepines

The 
Evolution of

12-19 Feat 2 Evolution of Designer Benzodiazepines_Benzo.indd   12 10/24/19   11:41 AM



13NOVEMBER 2019

si
m

on
kr

 /
 iS

to
ck

 /
 G

et
ty

 Im
ag

es
 P

lu
s

BY MAXIMO J. MARIN, MD, AND XANDER M.R. VAN WIJK, PHD, DABCC

Challenges for Detection 
and Monitoring

B
enzodiazepines (BZDs) are 
among the most com-
monly prescribed drugs in 
the U.S. Data for 1996-

2013 show a 67% increase in adults 
� lling BZD prescriptions. During the 
same period, the total quantity of BZDs 
� lled increased 3.3-fold and overdose 
mortality involving BZDs increased 
5.3-fold. An estimated 75% of deaths 
involve the use of opioids in addition to 
BZDs (2), likely due to worsening of 
opioid-induced respiratory depression by 
BZDs. Compounding these concerns are 
the use of non-Food and Drug 
Administration (FDA)-approved BZDs.

BZDs in the U.S. fall into essentially 
two groups: FDA-approved and non-
FDA-approved compounds (Figure 1). 
Non-FDA-approved BZDs can be delin-
eated into two further groups: BZDs 
approved in other countries and designer 
BZDs (DBZDs) (often called synthetic, 
novel, or novel psychoactive substances).

Several BZDs, such as etizolam and 
phenazepam, are approved in a handful 
of countries but are often misused in 
the U.S. and other countries. Etizolam 
was � rst introduced in Japan and is also 
approved in India and Italy. Phenazepam 
was developed in the Soviet Union and 
is still approved for use in Russia and 
other former Soviet states. DBZDs have 
often been described in the scienti� c 
or patent literature as compounds that 
were explored by pharmaceutical com-
panies but never developed into drugs 
(3). They are not approved for medical 
use anywhere in the world.

Chemically, non-FDA-approved 
BZDs maintain much of the primary 
structure of FDA-approved BZDs. 
However, they are modi� ed from this 
primary structure by the addition and/
or deletion of certain functional groups. 
Some DBZDs are hybrid molecules of 
different FDA-approved BZDs. They 
may also be either potent metabolites 
of FDA-approved BZDs or compounds 
metabolized into FDA-approved BZDs. 
For example, the DBZD clonazolam 
may be considered a hybrid of alpra-
zolam (technically a triazolo BZD) and 

clonazepam, both of which are com-
monly prescribed BZDs. A newer abused 
DBZD, � ualprazolam, is based on 
alprazolam with an additional � uorine 
group. These additions and substitutions 
at speci� c locations have generally pre-
dictable effects on BZD activity. (Figure 
2, online)

Trends and Public Health Concerns
Today, many non-FDA-approved BZDs 
are sold via illicit marketplaces such 
as the darknet (also called dark web or 
deep web), a part of the internet that is 
not indexed and can only be accessed 
using special browsers. They’re also sold 
on other obscure websites that label 
these compounds as research chemicals 
or legal alternatives. This is concerning 
as data are limited on the clinical effects 
and pharmacologic characteristics of 
DBZDs.

One recent study retrospectively 
evaluated multiple case reports and 
found that the clinical effects of 
DBZDs and etizolam were generally 
consistent with sedative-hypnotic toxi-
drome, as would be expected for BZD 
derivatives. Severe effects, however, 
were uncommon (4). Thus, clinically 
suspecting non-FDA-approved BZD 
use may prove itself dif� cult because 
there seems to be no distinct difference 
from the sedative-hypnotic toxidrome 
seen in FDA-approved BZDs. Further, 
many of the cases in which non-FDA-
approved BZDs have been detected 
were in conjunction with other classes 
of commonly abused drugs, such as 
opioids (4-6). It is important to note, 
however, that single agent exposures of 
non-FDA-approved BZDs are on the 
rise (4).

Illicit markets often sell non-FDA-
approved BZDs under the guise of 
FDA-approved BZD names (6,7). For 
example, � ubromazolam and etizolam 
have been detected in fake Xanax tab-
lets instead of alprazolam (3,8). As the 
pharmacological effects of these com-
pounds are largely unknown, this trend 
poses dangers not only for recreational 
users who believe they are purchasing 

Designer 
Benzodiazepines
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Suggestions to Improve 
Monitoring
In order to improve monitoring of 
non-FDA-approved BZDs, a few con-
cepts are essential. First, monitoring 
should occur in real time through 
a centralized reporting system. 
Centralized, free-of-charge testing for 
providers who suspect designer drug 
use is likely a valuable adjunct. Such 
testing was successfully implemented 
in the STRIDA project. 

In addition, this information should 
be continuously updated. Making a 
real-time database useful requires a 
standardized way of continually dis-
seminating the information, reaching 
not only toxicological and laboratory 
experts but also interested health pro-
viders. A local, real-time heatmap of 
identi� ed DBZDs and designer drugs 
in general would provide invaluable 
data to providers and laboratorians.

Finally, monitoring should be 
proactive. That is, can we predict 
which novel DBZDs will appear next 
within a community or location? For 
example, could we take selected data 
from patents, scienti� c literature on 
BZDs that were never developed into 
drugs, current data on approved and 
non-approved BZDs, timelines of 
newly identi� ed DBZDs in communi-
ties, and integrate this information to 
make predictions, potentially through 
the use of arti� cial intelligence?

For example, a current trend 
is to produce triazolo analogs of 
FDA-approved BZDs or DZBDs: 
clonazolam is the triazolo analog of 
the FDA-approved clonazepam and 
� ubromazolam is the triazolo analog 
of � ubromazepam, a DBZD (Figure 
1). Another trend is to produce vari-
ous modi� cations of etizolam (3).

Monitoring could also take the 
shape of gathering data from social 
media where DBZDs are discussed, 
such as Reddit and Bluelight, as well 
as tracking items for sale on obscure 
internet sites and the dark web.

In aggregate, standards of potential 
new DBZDs could be produced pro-
actively, not unlike the Psychoactive 
Surveillance Consortium and Analysis 
Network project for surveillance of 
synthetic cannabinoids (9). These 
compounds could then be added to 
con� rmation assays ideally before, or 
soon after, the start of an outbreak. A 
comprehensive, proactive approach 

a familiar BZD, but also potentially for 
unwary patients.

The latter group may not be at 
risk as an unintended side effect of a 
potential restriction on BZDs, which in 
general have the risk for physical depen-
dence and addiction. A clamp down on 
BZD prescribing could lead to patients 
seeking these medications through illicit 
channels. This concept is not new and 
parallels the ongoing U.S. opioid crisis.

Current Monitoring Methods and 
Their Limitations
Most data on reported exposures and 
trends of non-FDA-approved BZD 
use in the U.S. are reported retrospec-
tively by large institutions such as the 
National Poison Data System and the 
Drug Enforcement Administration. 
Internationally, early warning systems 
exist through the United Nations Of� ce 
on Drugs and Crime and the European 
Monitoring Centre for Drugs and Drug 
Addiction.

The U.S. does not have a regularly 
used, centralized reporting system, and 
real-time monitoring is often lacking. 
However, even efforts that capture 
information more prospectively, such 
as the STRIDA project in Sweden, still 
underestimate the total number of 
DBZD-related intoxications (5). Thus, 
usage and outbreaks are often under-
reported and not well de� ned until 
communities begin to experience their 
effects. Notably, once a DBZD has been 
regulated as a controlled substance, 
often one or more new (non-regulated) 
DBZDs make their way into a commu-
nity (3) (Figure 3). This continues to be 
a legal game of whack-a-mole in which 
regulatory and enforcement agencies, 
monitoring institutions, clinical laborato-
ries, and healthcare providers are always 
playing catch-up with drug outbreaks.

Benzodiazepine Basics
Benzodiazepines (BZDs) are used to treat a broad 
range of clinical conditions, such as muscle spasms, 
anxiety, insomnia, alcohol withdrawal symptoms, and 
seizures.

When the neurotransmitter g-aminobutyric acid 
(GABA) binds to its receptor, GABAA (a ligand-gated 
chloride selective ion channel), the receptor is 
activated and chloride ions pass through the channel. 
The binding of GABA to GABAA decreases neuronal 
activity by hyperpolarizing the membrane potential. 
BZDs allosterically bind to GABAA, thereby increasing 
the frequency of the chloride ion channel opening. As 
a result, BZDs potentiate the inhibitory effects of 
GABA and ultimately depress the central nervous 
system. 

Two fused ring compounds, benzene and diaz-
epine—together with a phenyl ring attached to the 
diazepine ring—make up the primary chemical 
structure of BZDs. Modi� cations to this structure via 
the addition of different functional groups have led to 
a number of BZDs that are used in a clinical setting. 
These modi� cations offer unique pharmacologic 
characteristics for each BZD, such as onset of action, 
potency, half-life, and metabolism. Structures for four 
widely prescribed BZDs are given in Figure 1 (top 
panel). 

Case Vignette
A 34-year-old man was brought to the emergency 
department by ambulance for altered mental status. 
He was somnolent, responsive to noxious stimuli, but 
non-verbal. His initial vital signs were: blood pressure 
of 95/58 mmHg; pulse of 92 beats per minute; and 
respiratory rate of 15 breaths per minute. He was 
admitted for observation and regained normal 
mentation the next morning. The patient admitted 
recreational use of Pinzor (clonazolam) and Tizor 
(etizolam), two benzodiazepines not approved by the 
Food and Drug Administration. The presence of these 
two compounds in his blood was later con� rmed by 
high-resolution liquid chromatography mass 
spectrometry (1). 
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would enhance preparedness and 
detection both on a clinical and labo-
ratory level.

Challenges in Identification and 
Interpretation
The good news is that immunoassays 
for BZDs generally have good cross-
reactivity for non-FDA-approved 
BZDs (1,10). The exceptions are 
DBZDs with atypical structures such 

as � utazolam and ketazolam (Figure 
1). However, as these cross-reactivity 
studies generally test parent com-
pounds, it is possible that primary 
drug metabolites might not cross-react 
using antibody-based assays. This 
problem has been suspected in the 
case of � ubromazepam (7). 

However, when a preliminary 
positive sample that contains a non-
FDA-approved BZD is analyzed for 

con� rmation by mass spectrometry 
(MS), it will likely be negative, as many 
targeted BZD con� rmation assays do 
not test for these compounds. This may 
lead to the incorrect interpretation of 
a false positive immunoassay-based 
BZD result. A study in Sweden found 
that 40% of presumably false-positive 
BZD results actually contained a non-
approved BZD (7). 

Due to the rapidly changing 
landscape of DBZDs, clinical and 
forensic toxicology laboratories face 
an almost impossible task to keep 
their targeted methods up to date. 
Clinical laboratories have the option 
of using untargeted data acquisition by 
high-resolution MS, for example using 
a quadrupole-time-of-� ight (QTOF) 
instrument. This approach offers 
fast method development, and novel 
DBZDs can be preliminarily identi-
� ed based on the highly accurate exact 
mass and isotope pattern and later 
con� rmed with a reference standard. 
Additionally, a laboratory could analyze 
data retrospectively for compounds 
that were not in the library during the 
time of analysis. However, high-resolu-
tion instruments remain costly.

Another challenge for analytical 
identi� cation—especially in urine—is 
the limited knowledge of DBZD 
metabolites. In vitro human liver 
microsome-based and single-subject 
self-administration studies have shed 
some light on which metabolites are 
likely targets for detection. Targeting 
the parent compound may be suf� cient 
to detect some DBZDs. For example, 
pyrazolam is mainly excreted as 
unchanged parent drug. However, for 
other DBZDs, only metabolites may 
be detectable in urine. For example, 
< 0.5% of etizolam is excreted as 
unchanged parent drug (7). Moreover, 
such studies lag behind the � rst 
reported use of the novel DBZD.

Lastly, as new DBZDs appear 
quickly, there is a considerable lag time 
in the availability of reference standards. 
As mentioned above, predicting novel 
DBZDs and proactive synthesis of stan-
dards would help circumvent several of 
the aforementioned limitations.

In addition to incorrectly inter-
preting positive immunoassay results 
with negative con� rmations, clinical 
laboratorians must navigate other pit-
falls in interpreting MS results (3). For 
example the metabolite of the DBZD 

F1 Examples of benzodiazepines approved or not approved by FDA 

Non (FDA-approved) Benzodiazepines
Approved in Other Countries

Designer Benzodiazepines

Atypical Designer Benzodiazepines

Prescription (FDA-approved) Benzodiazepines

The latter can be further divided into BZDs prescribed outside the U.S. and true designer BZDs (DBZDs) not approved for medical use 
anywhere in the world. DBZDs are often structurally very similar to approved BZDs (exceptions are � utazolam and ketazolam). A few examples 
follow. Cloniprazepam is metabolized into clonazepam by the removal of the cyclopropylmethyl group (circled in orange). Clonazolam can be 
considered a hybrid of clonazepam (functional groups circled in blue) and alprazolam (triazolo group circled in purple). Similarly, � ubromazolam 
is a triazolo analog of � ubromazepam (difference circled in red). Flubromazepam only differs from phenazepam by the substitution of the 
chlorine group by � uorine (circled in green). Adapted from Marin et al. (7) with permission from AACC.
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cloniprazepam is the FDA-approved 
drug clonazepam (Figure 1); thus, one 
could falsely interpret the use of cloni-
prazepam as clonazepam use. Similarly, 
the metabolites of diclazepam are the 
pharmaceutical drugs delorazepam, lor-
metazepam, and lorazepam (although 
only lorazepam is FDA-approved) (7).

Conclusion
The ever-evolving landscape of DBZDs 
remains a challenge for the public 
health sector, as well as healthcare 
providers and clinical and forensic 
laboratorians. To stay current on the 
latest trends in DBZD use laboratori-
ans should familiarize themselves with 
both the currently available resources 
used for monitoring and early warning 
systems.

Although challenging, laboratories 
should do their best to keep an updated 
list of relevant DBZDs in their MS con-
� rmation assays and consider whether 
these DBZDs will be detected on their 
speci� c immunoassay platforms. High-
resolution MS systems are helpful tools 
to keep up with quickly appearing (and 
disappearing) DBZDs.

Lastly, laboratorians must colla-
borate with medical toxicologists, 
emergency department physicians, and 
other providers to ensure appropriate 
support and education to treat patients 
who present with a clinical suspicion 
of DBZD abuse. 
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BY JEN A. MILLER

Growing numbers of patients and 
practitioners have abandoned 
evidence-based medicine

T
he Complementary and Alternative Medicine 
(CAM) market—including everything from 
yoga and meditation to acupuncture and 
naturopathy—is projected to be worth $210.12 

billion by 2026, according to Grand View Research.
CAM practitioners often order the same clinical labora-

tory tests as traditional physicians, and with blood drawn by 
laboratories like Quest, LabCorp, and some hospitals, said 
Jaquel Patterson, ND, president of the American Association 
of Naturopathic Physicians (AANP) and owner of Fair� eld 
Family Health in Fair� eld, Connecticut. She mentioned 
specialized rheumatology assays from reference labs as an 
example of how she uses clinical laboratory testing.

 But some specialty tests that naturopathic practitioners 
order are not available from local clinical laboratories, which 
she hopes will change. “It’s hard to get in relationships with a 
lab to do courtesy draws,” she said.

The challenge for naturopaths? Many clinical laboratory 
professionals are wary of playing a role in what many see as an 
unregulated, belief-based system of medicine. 

How CAM Practitioners Use Laboratory Tests
Twenty-two states, plus Washington D.C., Puerto Rico, and 
the U.S. Virgin Islands regulate naturopathic practitioners. 
According to the AANP, naturopathic practitioners in these 
states “must ful� ll state-mandated continuing education 
requirements annually and have a speci� c scope of practice as 
de� ned by their state’s law.” 

A study published in Annals of Clinical Biochemistry 
looked at how laboratory tests are commonly used in CAM 
in the U.S., U.K., and Australia (Ann Clin Biochem 2019 
May;56:310-25). Little to no data have been published about 
which tests are ordered most often, according to the lead 
author of this paper, Stuart Jones, MSc, FRCPath, consultant 
clinical biochemist in the department of clinical biochemistry 
at King George’s Hospital in London. But the most widely 
available that he has come across in his work include IgG anti-
bodies for food intolerance, nutritional or metabolic pro� les, 
and tests for heavy metal toxicity.

Often, laboratories specializing in CAM perform these 
tests. To meet the growing demand for CAM testing, a 
number of small reference laboratories around the world now 
offer specialty testing speci� cally marketed to naturopathic 
providers. “Some operate entirely outside of any recognized 
accreditation program while others are accredited to the 
standard of established clinical laboratories,” said Jones. Some 
CAM practitioners also offer some of their own tests directly 
to the public.

“There are some CAM practitioners that will use estab-
lished, validated tests in an appropriate way, but what we 

Altern ative
AND CLINICAL LABORATORY  PRACTICE
Medicine

20-23 Feat 3 Alternative Meds_Miller.indd   21 10/24/19   11:39 AM



22 NOVEMBER 2019

St
ev

ic
a 

M
rd

ja
 /

 E
ye

Em
 /

 G
et

ty
 Im

ag
es

the wellness movement to laboratory 
medicine, you make everybody sick,” 
he said, which is followed by treat-
ments for diseases that aren’t there. 

Requests for urinalysis for heavy 
metals is also a problem. Everyone 
is going to have some metals in their 
urine if they receive a heavy metal 
chelator, Astion said, but this doesn’t 
mean that they’re sick. “That doesn’t 
mean you can eat a bag of fertilizer or 
drink a can of Raid, but it does mean 
you can probably use Raid in your 
house occasionally, and you can fertil-
ize your lawn and, you can paint your 
house,” he said.

Astion doesn’t think that CAM 
practitioners are bad people or trying 
to make their patients sick, but that 
many are operating outside the scope 
of their knowledge. He likens it to the 
popularity of total body computed 
tomography scanning businesses in 
the early 2000s. “If I image you from 
the top of your head to the bottom of 
your toes, you’ll have a lot of anoma-
lies. That doesn’t mean that they’re 
disease causing—most of them are 
not,” he said. “That’s why all those 
places closed. They were telling all 
these people they were sick, which led 
them to having unnecessary proce-
dures. That’s exactly what happens 
when you get outside of the scope of 
your practice.” 

When patients bring in requests to 
have blood drawn for CAM testing, 
Astion said his institution typically 
refuses and gives parents an informa-
tion sheet “that says we do patient-
centered testing. We do not do patient 
directed testing,” he said. “We don’t 
judge them. We treat them just like if 
you came into my Italian restaurant 
and ordered Japanese food,” he said. 
“You can have Japanese food, but you 
can’t have it here.” 

He will also ask CAM practitioners 
to stop requesting those kinds of blood 
draws from his hospital and give them 
information for a reference labora-
tory that might work with them. The 
message to CAM practitioners is, “that 
order doesn’t make sense to us. We 
practice conventional medicine,” Astion 
said. “I’m not criticizing you, but I don’t 
want to be party to it. Use another lab.”

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

have found is that there seems to be a 
preference in this community for using 
unvalidated or even discredited tests, 
often to justify potentially unnecessary 
treatments and therapies,” he said.

This isn’t surprising, said Britt 
Marie Hermes, a PhD student at the 
University of Kiel in Germany and a 
former naturopathic doctor who writes 
about the industry at naturopathicdi-
aries.com. “There is a large degree of 
variability with regard to how licensed 
naturopaths practice,” she said. “Some 
naturopaths may order and interpret 
lab tests according to established 

medical standards, but, based on hav-
ing worked as a naturopath for several 
years and having practiced alongside 
many naturopaths, I can say from per-
sonal experience that naturopaths do 
not use lab tests like medical doctors.”

Hermes said this is important for 
clinical laboratorians to know, and that 
they should “be aware that naturopaths 
are providing patients with informa-
tion that con� icts with information 
put out by medical professionals,” she 
said. She gave as an example the issue 
that naturopaths will use different 
criteria to diagnose disease and make 
medical treatment recommendations.

In their study of CAM laboratories 
and testing, Jones and his co-authors 

also note that in the U.S., surveyors 
from the Centers for Medicare and 
Medicaid Services no longer routinely 
inspect CLIA-waived laboratories, 
which represent thousands of small 
testing sites. 

The authors also point out that 
“CLIA certi� cation requires labora-
tories to meet standards in a variety 
of areas including staff quali� cations, 
pro� ciency testing and test accuracy, 
reliability, and timeliness. It does not 
require demonstration of clinical valid-
ity and utility. Thus, CAM laboratories 
in the U.S. can be CLIA certi� ed while 
offering tests that are neither clinically 
valid nor clinically useful.”

Responding to Unusual CAM 
Testing Requests
Michael Astion, MD, PhD, medical 
director in the department of laborato-
ries at Seattle Children’s Hospital and 
a clinical professor of laboratory medi-
cine at the University of Washington, 
said he encounters CAM often, usually 
through parents who consult naturo-
paths or other CAM practitioners in 
addition to seeking medical treatment 
for their children. “I think they have a 
role in the healthcare system,” he said. 
“There is some fraud and abuse there, 
but it’s not that common in laboratory 
services.” He mostly sees CAMs using 
traditional laboratory tests, and not 
over-ordering.

He’s more concerned about tests 
that go beyond the scope of traditional 
medicine and how those tests are 
interpreted. That’s especially true with 
tests that are done at specialty labo-
ratories. “In general the problem with 
those labs is that tests tend to come 
back positive because the thresholds 
for positivity are very low,” he said.

One example: hair analysis. “Hair is 
not very good [as an analyte] for any-
thing except maybe arsenic, and that’s 
only good in the hands of some very 
excellent labs,” Astion said. “It’s a very 
dif� cult specimen but CAM labs will 
do all kinds of toxicity testing on hair 
that come back with fairly alarming 
reports.” Two other concerning tests 
are for allergies and food sensitivity. 
“These are tests that you’d never see 
a normal allergist or board-certi� ed 
gastroenterologist order,” he said.

His second concern is the overuse 
of screening tests and the ordering of 
very large panels. “When you apply 
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I n 2019, what do we know about 
the future for quantitative, open-
access liquid chromatography 
(LC)-mass spectrometry (MS) 

testing with laboratory developed tests 
(LDTs) in hospital laboratories? 

Market analyses for diagnostic 
LC-MS testing predict robust 
expansion, with precision medicine 
applications and the search for new 
biomarkers driving demand (1,2). In 
contrast, forecasts for U.S. hospital labo-
ratory � nances are uniformly negative 
because of decreased payments from 
Medicare, due to the Protecting Access 
to Medicare Act and workforce short-
ages (3,4). Where in this spectrum from 
optimistic growth to pessimistic budget 
constraints does the reality lie?

Cost per reportable test calcula-
tions for clinical laboratories are most 
favorable when there are high sample 
volumes per test and extensive automa-
tion (5). For the hormone and drug 
tests usually performed with LC-MS, 
the sample numbers per test are small 
at individual hospitals. But these small 
workloads become signi� cant once 
aggregated at reference laboratory 
esoteric testing sites. Economies of 
scale therefore generate favorable cost 
per reportable outcomes for LC-MS at 
reference laboratories.

In contrast, hospital LC-MS 
typically has low workload per high 
complexity assay and minimal auto-
mation—a perfect storm that increases 
cost per reportable test (6). Moreover, 
the labor cost for hospital LC-MS 
tests is typically much higher than for 
immunoassays on automated, high 
throughput systems (6). The inher-
ent technical and process challenges 
of open access instruments and LDTs 
remain the norm for LC-MS (6).

LC-MS deployment in chemistry 

departments has been slow compared 
with how rapidly microbiology sections 
in the same hospitals have adopted 
matrix-assisted laser desorption/ion-
ization time-of-� ight (MALDI-TOF) 
MS (7). How has the balance between 
technical scope (high score for LC-MS), 
ease of use (low score for open access, 
LDT LC-MS), and clinical value (hotly 
debated) tilted at different sites to 
promote or limit LC-MS use?

To address these questions, CLN
surveyed a sample of hospital LC-MS 
laboratory directors about their use 
of this exceptional technology. For 

this discussion, health system core 
laboratories and regional laboratories 
are considered hospital laboratories. 
We focus on hospital use because 
the business case for LC-MS use at 
reference laboratories already is well 
established. Eighteen of the 33 invitees 
responded. A summary and discussion 
of the survey responses follows.

The full list of identi� ed survey 
respondents, their institutions, and job 
titles can be seen in the online ver-
sion of the article at www.aacc.org. 
Survey participants had the option 
to be listed as contributors or not. 

BY JUDITH STONE, MT(ASCP), PHD, DABCC

 The Way Forward for Clinical Mass Spectrometry in 
Hospital Laboratories

F1
CLN Survey Participants

States/Countries
California
Kansas
Maryland
Massachusetts
New York
Oregon
United Kingdom (England, Wales)
Utah
Virginia
Washington
* States with only anonymized participants not listed

Type of Institution
Academic Hospital – 9
Regional Non-academic Health System – 3
County or Private Hospital – 3
Children’s Hospital – 3

T1
How Often Is a Test Moved to Automated Immunoassay?

Never 9

Rarely 7

Occasionally 1

Frequently 1
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F3
Reasons for Changing a Test From LC-MS to a Different Technology 

Weighting of Factors – the Rationale for Migrating a Test Away From the LC-MS

M
en

tio
ns

Complexity Workload Cost Quality Random Access

7

6

5

4

3

2

1

0

T2
 12-24 Month Forecast for the Future of LC-MS Testing at Participants’ Hospital 
Laboratories

Category Count

Expanding (more samples/current tests and/or new tests and/or new protein/peptide tests) 15

Reducing (due to staf� ng challenges and/or excess costs and/or decreased workload) 1

Platform transition with LC-MS workload unchanged or expanded through new LDTs 5

Platform transition with decreased LC-MS workload and no new LC-MS LDTs 1

Three participants elected to remain 
anonymized.

Balancing LC-MS and Alternative 
Methods
The first question in our survey asked 
what factors influence the decision to 
use LC-MS versus other technologies 
for measuring an analyte (Figure 2).

The only factor chosen by all 
respondents was greater selectivity. But 
when choices are ranked for impor-
tance, the highest rated reason for using 
LC-MS is revealed as the lack of an 
assay on another in-house platform. 
The lowest frequency (44%) and rank-
ing in the survey was for LC-MS tests 
being less expensive.  

These answers suggest that an 
LC-MS test menu emphasizing 
analytes that can be tested only by 
using LC-MS might be a stronger 
strategy for justifying new or expanded 
LC-MS use in hospital laboratories 
than trying to compete against immu-
noassay on cost or clinical value.

The greater selectivity of LC-MS 
compared with other measurement 
techniques is uncontested: The 
challenge has been convincing clini-
cians and administrators that greater 
selectivity alone has suf� cient value—
notably better clinical outcomes or 
suf� cient global health system cost 
savings—to justify LC-MS when a less 
costly, more automated measurement 
technique is available (6).

Moving LC-MS Testing Back to 
Another Platform
The second part of the initial question 
asked respondents whether they’d 
moved a test from LC-MS to an alter-
native platform (Table 1). 

The survey also asked about the 
reasons behind the switch from LC-MS 
to another technology. The options 
were: Workload, insuf� cient throughput 
using LC-MS; Complexity, automated 
immunoassay is simpler, more results 
can be reported/technologist; Cost, 
switched when automated immunoas-
say cost is less than or equal to LC-MS 
cost; Quality, switched when auto-
mated immunoassay quality became 
acceptable; Random access, workload 
decreased and LC-MS batch mode was 
too expensive, while random access 
automated immunoassay was feasible.

Fifty percent of respondents 
replied that an LC-MS test had been 

F2
Factors That Favor LC-MS

Ra
nk

Weighting for 
LC-MS is more 

selective

Weighting for 
LC-MS is more 

sensitive

Weighting for 
assays not 

available on other 
in-house platforms

Weighting for 
multiplexing option 

of LC-MS

Weighting for 
LC-MS is less 

expensive

70

60

50

40

30

20

10

0

57
48

60
51

31

Why Use LC-MS Instead of Another Measurement Technique?

Category Answers

LC-MS is more selective 18

LC-MS is more sensitive 13

Assays not available on other in-house platforms 14

LC-MS can measure multiple analytes within a single injection (multiplexing) 12

LC-MS tests are less expensive 8

Ranking is shown for factors that favor use of LC-MS instead of an alternate technique. The sum of weighting (1-5, 
5 most important) from all participants = rank for each factor.
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T3
 Frequency of Use for LC-MS-related Modular Automation at Participant’s 
Laboratories

Automation Type Count

Automated Liquid Handling (ALH) for sample preparation 11

LC Multiplexing 7

Automated Data Review with Auto-veri� cation Rules 4

(Free text comment) ALH to LC-MS and LC-MS to LIS interfacing 1

switched to a different technology at their 
laboratory although most indicated it was 
a rare event. Reasons for a technology 
switch are shown in Figure 3.

It’s important not to over-interpret the 
limited data on this question. But for hos-
pital laboratories in 2019, the feasibility 
rationale for preferring automated immu-
noassay may be more compelling than 
anticipated unless the clinical justi� cation 
for using LC-MS is very strong. Note that 
high complexity and limited throughput 
of LC-MS were the most common reasons 
for migrating tests to other platforms.

What Does the Future Hold?
T he second question in the survey dealt 
with respondents’ view of the future 
for LC-MS testing in their institutions 
(Table 2). 

Of those respondents who reported 
that they anticipate expansion, 14 
included implementing new LDTs in 
their plans. New protein/peptide assays 
are a factor in the expansion outlook for 
only three participants. Four respondents 
included transitioning tests from LC-MS 
to other platforms in their plans, as well 
as expanding LC-MS LDT workload. 
And three contributors plan to transition 
25-OH vitamin D testing from LC-MS 
to automated immunoassay. The one 
hospital laboratory that expects to reduce 
LC-MS testing selected labor challenges 
as the reason.  

The majority (83%) of participants 
anticipate expanding their hospital 
LC-MS testing service. At the same time, 
it appears that transition of some test-
ing from LC-MS to less complex, more 
automated platforms is a reality. One 
recovery strategy for LC-MS laboratories 
that lose workload to other in-house 
platforms could be to aggressively 
develop new assays. A high percentage 
of contributors (78%) did indeed answer 
that they are planning growth through 
offering new tests.  

Sites that promote new assay develop-
ment will be well prepared if the model 
for sustaining LC-MS practice in hospitals 
turns out to be a continuous recycling of 
the test menu. By this we mean a labora-
tory � rst develops new LC-MS tests to 
optimize patient care, expecting that ana-
lytes which become the standard of care 
will eventually transition to automated 
platforms. As these tests make their way 
to automated platforms, the lab already 
would be developing another round of 
new LC-MS LDTs.

F4
 Subspecialty Areas of Hospital LC-MS Testing Targeted for Expansion or to Be Added 
as a New Service at Participants’ Laboratories

Forecast for Types of Subspecialty Testing That Will Expand in Hospital LC-MS Laboratories in 2019

# 
of

 S
el

ec
tio

ns
 *

*

Subspecialty of Service Expansion
TDM Endo Pain Quality Random Access

25

20

15

10

5

0

20
16 14

11 11

** The sum of all types of expansion selected for each subspecialty are displayed (types of expansion are  
1. new service, 2. increased workload [# of samples], and 3. expanded test menu).

Open access LC-MS LDTs are 
uniquely suited for timely implemen-
tation of new assays (6). This niche 
would play to the inherent strengths 
of hospital LC-MS—expertise in LDT 
method development, laboratory-
clinical team collaboration, high 
speci� city, multiplexing capability, and 
short turnaround times compared with 
outsourcing (6,8). In contrast, compet-
ing with automated immunoassay or 
reference laboratory LC-MS highlights 
the downsides of hospital-based open 
access LDT LC-MS: lower throughput, 
less automation, higher labor costs, and 
small batch work� ows.  

Looking ahead toward potential 
growth of LC-MS testing in hospital 
laboratories, a follow-up to the second 
question in the survey asked what 
subspecialty areas of LC-MS testing 
participants would add or expand to 
deliver value to their healthcare systems 
(Figure 4).

Fifteen contributors (83%) chose 
a new therapeutic drug monitoring 
(TDM) service, or enhancement of an 
existing TDM service, as a means to 
expand LC-MS. Hospital laboratories 
have the advantage of shorter TDM 

turnaround times, allowing for more 
rapid dose optimization (9). LC-MS 
testing is often the only option avail-
able for therapeutic monitoring of new 
drugs or traditional drugs for which 
interest in TDM is new (9). 

None of the respondents in the 
survey mentioned novel protein/
peptide or small molecule biomarkers 
as a preferred means to expand hospital 
LC-MS testing.

The Question of Automation
A third question in the survey tack-
led automation, asking respondents 
what was now in use to automate 
their LC-MS testing. A follow-up also 
asked if a closed, fully automated, FDA 
approved LC-MS system became avail-
able, would they transition all LC-MS 
LDTs to this platform and discon-
tinue open access LC-MS—or would 
they retain open access LDT LC-MS 
capability with new LDTs and use both 
systems.

Table 3 indicates that existing mod-
ular automation which can decrease 
labor costs and increase throughput is 
underutilized. Of course, capital equip-
ment funding and in-house technical 
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expertise are a challenge. Ten partici-
pants (56%) said they would retain their 
open access LDT LC-MS and develop 
new LDT, seven made no selection, and 
one chose replacement.   

An FDA approved system with 
the exquisite selectivity of LC-MS but 
similar ease of use to automated immu-
noassay offers the best of both worlds—
lower labor costs, no need for special 
expertise, random access functionality, 
avoiding the extra work of LDTs, and 
mitigating the insuf� cient speci� city of 
some immunoassays. 

What added value does open access 
LC-MS capability provide such that 
56% of participants would choose to 
have both types of LC-MS instruments 
in their laboratories? Test menu is 
certainly a consideration. Closed, FDA 
approved LC-MS systems may not have 
the full menu of assays now available as 
LDTs. But for sites with the necessary 
resources, the most attractive feature 
may be that a very powerful analyti-
cal tool and local control of test menu 
and assay performance provide unique 
opportunities to optimize and customize 
patient care (6,8).

What Will Drive Change in Hospital 
Laboratories?
A fourth and final question in the survey 
asked respondents which factors are 
most important for the future of LC-MS 
testing at their institutions (Figure 5). 
Twelve participants chose both insuf-
ficient staffing and more regulation as 
the major factors that could compromise 
LC-MS testing at their site. Only five 
chose novel assays as having the poten-
tial to expand their LC-MS operations.

Overall, the responses indicate more 
concern about technical capability—
regulation and staf� ng—and less about 
� nances, such as poor reimbursement, 
cost savings, or increased demand for 
testing. 

Conclusions 
These responses present a more 
nuanced picture of the future for hospi-
tal LC-MS testing than traditional wis-
dom would indicate. While a majority 
of participants predicted expansion of 
their service, several already have, or 
plan to, transition at least one LC-MS 
LDT to a non-LC-MS platform, and 
one site will discontinue their open-
access LDT LC-MS diagnostic service.

Importantly, respondents’ concern 
about staf� ng shortages indicate that 
LC-MS training needs to expand, with 
an emphasis on method development 
and validation skills (10).

This survey suffers from small 
sample size and selection bias in the 
invitations to participate. Despite these 
limitations, we hope to stimulate dis-
cussion in the LC-MS community on 
this topic and provide food for thought 
to all hospital LC-MS laboratory 
directors and those considering a new 
LC-MS implementation. 

Judith Stone, MT(ASCP), PhD, DABCC, is 
a clinical laboratory scientist based in San 
Francisco, California.  
+EMAIL: jastone1954@yahoo.com
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■
FDA LAYS OUT FRAMEWORK FOR 
NEW PROGRAM THAT COULD 
STREAMLINE PREMARKET REVIEW

The Food and Drug Admini-
stration (FDA) has issued draft 

guidance outlining the goals for and 
implementation of a new program 
called the Accreditation Scheme for 
Conformity Assessment (ASCA) Pilot, 
which aims to make premarket review 
for medical devices more consistent, 
predictable, and ef� cient. Under 
the ASCA Pilot, FDA-recognized 
accreditation bodies will accredit 
testing laboratories to assess whether 
medical devices conform to certain 
consensus standards. Manufacturers 
will then be able to work with these 
ASCA-accredited testing laboratories 
to evaluate their devices and will be 
able to include the results of these 
evaluations in premarket submissions. 
FDA believes that the ASCA Pilot 
could improve the premarket review 
process by reducing the need for 
certain steps, such as consultations 
with internal FDA experts about 
testing  methods and determinations, 

review of complete test reports 
done by laboratories, and additional 
information requests. 

■
FDA CLEARS ABBOTT’S HIGH- 
SENSITIVITY TROPONIN TEST

Abbott has received Food and 
Drug Administration clearance 

for the Architect STAT high-sensitivity 
troponin I blood test, which measures 
very low levels of troponin and is 
intended to help diagnose patients 
with suspected myocardial infarction 
within 2 to 4 hours of admission. The 
test runs on Abbott’s fully automated 
Architect analyzer, and its results are 
intended for use with other diagnostic 
information such as electrocardiogram 
results, clinical observations, and patient 
symptoms. The test is also designed so 
that it is not affected by interference 
from biotin, a popular over-the-counter 
supplement that can impact troponin 
test results. In conjunction with this 
clearance, Abbott will introduce the 
Heart Partnership Program, which will 
help hospital care teams to integrate 
this new test into their care pathways. 

■
EXACT SCIENCES GETS EXPANDED 
FDA APPROVAL FOR AT-HOME 
COLON CANCER SCREENING TEST

The Food and Drug Admini-
stration has approved Exact 

Sciences’ noninvasive colorectal 
cancer screening test, Cologuard, 
for average risk individuals ages 45 
and older, expanding on the test’s 
previous indication for individuals 
ages 50 and older. This new 
indication aligns with the American 
Cancer Society’s (ACS) updated 
colorectal cancer screening guidelines, 
which call for screening to begin 
at age 45 instead of at age 50 as 
previously recommended. The ACS 
made this change in response to the 
rising incidence of colorectal cancer 
rates among American adults under 
the age of 50. 

Cologuard is an at-home test 
that analyzes a person’s stool sample 
for 10 DNA markers, as well as 
for hemoglobin. The test has a 
speci� city of 87%, and individuals 
should con� rm positive results with a 
diagnostic colonoscopy. 

New Guidance Documents Clarify FDA’s Approach to 
Digital Health Technologies 
The Food and Drug Administration (FDA) has released a suite of guidance 
documents to encourage innovative digital health tools, while also ensuring that the 
agency’s regulatory approach advances along with these technologies. The first of 
these documents, the draft guidance Clinical Decision Support Software, is a revised 
draft guidance that incorporates feedback received on the previous draft published 
in 2017. The updated draft guidance clarifies which categories of clinical decision 
support software (CDS) would be subject to FDA oversight due to high risk of 
patient harm, which CDS categories would only be subject to enforcement 
discretion due to low risk of patient harm, and which CDS categories do not meet 
the definition of a medical device. FDA proposes specifically focusing its regulatory 
oversight on CDS that helps inform the clinical management of serious or critical 
conditions, but that does not provide information that would enable healthcare 
providers to independently evaluate the software’s recommendations. 

FDA also issued the � nal guidance, Changes to Existing Medical Software Policies 
Resulting From Section 3060 of the 21st Century Cures Act, which outlines the 
agency’s interpretation of the types of software that are no longer considered medical 
devices under the 21st Century Cures Act. Speci� cally, this guidance explains that 
certain digital health technologies (such as mobile apps that are intended only for 
maintaining or encouraging a healthy lifestyle) tend to pose a low risk to patients and 
therefore generally fall outside the scope of FDA’s regulation. 
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If your fentanyl assay does not detect the major compounds that are present in urine,
your facility may already be losing the fight against fentanyl abuse.

The opioid epidemic is a serious global crisis affecting public 
health as well as social and economic welfare. Fentanyl abuse, 
misuse and diversion is a major contributor to this crisis.

Fentanyl is a potent synthetic opioid used in pain management, 
that can produce euphoric effects with rapid onset but short 
duration. While it is a useful prescription pain medication, it is 
also made illegally and used recreationally, often with heroin 
and cocaine.

Fentanyl is metabolized to norfentanyl and other metabolites. 
About 90% of the dose is excreted in urine as norfentanyl, 
while parent fentanyl accounts for less than 7%. Detection of 
both parent and this major metabolite is essential to determine 
fentanyl use and is an integral part of combating the opioid 
depidemic.

Exceptional analytical sensitivity at a 1ng/mL cutoff level

Detection of both the parent and major metabolite to identify 
more true positives

Crossreactivity to norfentanyl extends the window of 
detection

Liquid, ready-to-use convenience improves lab efficiency

Three suitable kit sizes for low, moderate and high volume 
laboratories

Application protocols for most general chemistry analyzers

ARK Diagnostics, Inc. now offers an FDA 510(k) cleared,
CE-marked immunoassay that detects fentanyl in urine.
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■
QUEST, HC1 INTRODUCE NEW LAB 
TEST UTILIZATION SERVICE

Q uest Diagnostics and the 
bioinformatics company hc1 

have launched Quest Lab Stewardship 
powered by hc1, a new service that 
uses machine learning to help improve 

laboratory test utilization. Standard 
test utilization programs often require 
time-consuming manual uploads of 
data or use platforms that cannot pull 
from disparate enterprise systems or 
provide real-time test ordering 
guidance. Quest Lab Stewardship is 
designed to eliminate these limitations. 
It features real-time enterprise system 
integration and data organization 
across electronic medical records and 
laboratory information systems with 
the goal of helping health systems to 
rapidly identify problematic utilization 
patterns. The program also organizes 
data so that health systems can analyze 
utilization trends for speci� c locations, 
providers, departments, and tests. 
Quest Lab Stewardship also creates a 
system-wide normalized test 

compendium to eliminate the confu-
sion of having multiple names for the 
same test across multiple compendia. 
Additionally, it comes with built-in, 
nationally recognized medical labora-
tory guidelines to help lab stewardship 
committees design and implement 
real-time test order prompts. 

■
SYSMEX AMERICA TO FUND 
CLINICAL LAB 2.0 PROJECT TO 
IMPROVE ANEMIA OUTCOMES

Sysmex America is providing 
the Clinical Lab 2.0 initiative 

with a grant that will support a 
multi-institutional project to 
develop clinical strategies for anemia 
early detection, intervention, and 
prevention. Clinical Lab 2.0 was 
established by the Project Santa Fe 
Foundation to gather evidence 
supporting the value of clinical 
laboratory services in the modern 
healthcare environment. As part of 
the project focused on anemia, 
Clinical Laboratory 2.0 will encour-
age labs to aggregate and leverage 
their clinical data to support 
proactive care of anemic patients. 
Healthcare systems that implement 
strategies to better manage anemia 
could signi� cantly reduce patient 
complications along with associated 
costs. Clinical Laboratory 2.0 aims 

Abbott, Sanofi to Connect Continuous Glucose Monitoring 
With Smart Insulin Pens
Abbott and the biopharmaceutical company Sanofi are collaborating to integrate 
Abbott’s glucose sensing FreeStyle libre technology with Sanofi’s insulin delivery 
technologies. The companies’ aim is to simplify how people with diabetes manage 
their condition. The FreeStyle Libre system is a continuous glucose monitoring 
system that reads glucose levels through a sensor that patients wear on the back of 
the upper arm, thereby eliminating the need for fingersticks. The partnership will 
initially enable data sharing, at the consent of the user, between the FreeStyle 
Libre mobile app and cloud software and FreeStyle Libre-compatible insulin pens, 
insulin titration apps, and cloud software that Sanofi is developing and expects to 
make available within the next few years.

“By partnering with Abbott, we are a step closer to realizing our connected 
ecosystem, which would help improve control and the quality of life decision-
cycle for patients through individualized glycemic management of diabetes,” said 
Gustavo Pesquin, senior vice president of Global Diabetes and Cardiovascular 
Franchise at Sano� .

integration and data organization 
across electronic medical records and 
laboratory information systems with 
the goal of helping health systems to 
rapidly identify problematic utilization 
patterns. The program also organizes 
data so that health systems can analyze 
utilization trends for speci� c locations, 
providers, departments, and tests. 
Quest Lab Stewardship also creates a 
system-wide normalized test 
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to use population risk strati� cation 
and identi� cation of care gaps and 
high-risk patients to help speed 
interventions before patients are 
admitted for care. 

■
ILLUMINA, ADAPTIVE 
BIOTECHNOLOGIES TEAM 
ON NGS-BASED 
IMMUNODIAGNOSTICS

Illumina has partnered with 
Adaptive Biotechnologies to 

develop test kits for Adaptive’s current 
and future portfolio of next-generation 
sequencing-based immunodiagnostics. 
Under the non-exclusive agreement, 
Adaptive will develop new versions of 
the clonoSEQ and immunoSEQ Dx 
test kits that run on Illumina’s 
NextSeq 550Dx system. Adaptive will 
then be responsible for obtaining 
regulatory approvals for the test kits 
and commercializing them. These new 
test kits will expand the availability of 
Adaptive’s clonoSEQ assay, which 
assesses and monitors minimal residual 
disease to aid in the management of 
certain blood cancers, and will also 
expand the availability of the research 
use only immunoSEQ Dx assay. 
Currently, the clonoSEQ and immu-
noSEQ Dx assays are only performed 
at Adaptive’s lab in Seattle. By 
designing new kits for Illumina’s 
platform, Adaptive will enable local 
laboratories across the U.S. to run 
these tests. 

■
FOUNDATION MEDICINE, NATERA 
COLLABORATE ON CIRCULATING 
TUMOR DNA TESTS

F oundation Medicine and Natera 
have joined forces to develop and 

commercialize personalized circulating 
tumor DNA (ctDNA) monitoring 
assays. In 2020, the collaboration will 
initially use ctDNA assays in biophar-
maceutical trials to establish the clinical 
utility of these tests. Following these 
studies, the partners then plan to make 
a ctDNA test available to clinical 
customers. Foundation Medicine and 
Natera will use FoundationOne 
CDx—a companion diagnostic for solid 
tumors—as the baseline test to de� ne a 
set of unique variants that the compa-
nies will subsequently monitor using a 
co-developed assay that includes 
components of Natera’s Signatera 
platform. As the collaboration pro-
gresses, Foundation Medicine might also 
expand the scope of the partnership to 
develop ctDNA monitoring assays that 
use genomic data generated by 
Foundation Medicine’s FoundationOne 
Liquid test for solid tumors or by the 
FoundationOne Heme test for hemato-
logic malignancies and sarcomas.  

■
CAREDX, NANOSTRING PARTNER 
ON ORGAN TRANSPLANT 
REJECTION TEST

CareDx has teamed with 
NanoString to develop 

HistoMap, a gene expression pro� ling 
test that identi� es allograft rejection in 
transplant biopsy tissue and that aims 
to bring precision medicine to 
histopathology. To develop this test, 
CareDx will combine NanoString’s 
nCounter technology with the 
company’s newly introduced Human 
Organ Transplant panel, a 770-gene 
panel designed to evaluate the human 
immune response following organ 
transplantation. The partnership will 
leverage CareDx’s clinical experience 
and extensive transplant registries 
along with NanoString’s technological 
capabilities and development experi-
ence. “We are excited to have the 
opportunity to collaborate with 
CareDx to bring essential advance-
ments in molecular characterization to 
the � eld of organ transplantation,” said 
Brad Gray, president and CEO of 
NanoString. “Combining the core 
strengths of the nCounter technology 
and our innovative new panel along 
with the translational expertise of 
CareDx sets a path to develop novel 
clinical solutions for better patient 
outcomes.”
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QAsk The Expert

How does your lab check fasting 
glucose when deciding whether to 
administer an oral glucose tolerance 
test (OGTT) to a patient?

A: In our hospital labs, before 
performing an OGTT, we test 

fasting plasma glucose using core labo-
ratory chemistry analyzers. Reporting 
takes time because of all the steps 

EXPERT

Lawrence de Koning, PhD, DABCC, 
FAACC, FCACB

Reducing 
Unnecessary Oral 
Glucose Tolerance 
Testing

involved, including collecting specimens, 
logging them in, centrifuging, and test-
ing. However, this is not a problem for 
patients having OGTTs on-site. We make 
sure to test fasting specimens quickly, 
with the result handed immediately to a 
waiting lab assistant. If a result suggests 
diabetes, or gestational diabetes for preg-
nant patients, we don’t give the drink. 

For patients at off-site specimen col-
lection centers, we use a different process 
because specimens must be couriered to 
a testing site, which takes up to 4 hours. 
Prior to centrifuging and transporting a 
specimen, our collection center staff use 
a glucose meter to triage whole blood 
specimens and decide whether or not to 
give the drink. Even if the meter result 
does not support giving the drink, staff 
still send the separated specimen to our 
central lab for testing afterward so that 
there is always a fasting plasma glucose 
result available. 

For nonpregnant patients, what criteria 
do you then use to determine if an 
OGTT is needed?
Most of our patients have OGTTs 
completed at off-site specimen collec-
tion centers that have glucose meters, 
so for nonpregnant patients, we set the 
threshold for denying the drink as the 
fasting plasma threshold for diabetes 
(≥7.0 mmol/L; 126 mg/dL) plus the 
analytical imprecision of the glucose 
meter (0.8 mmol/L; 14mg/dL). If the 
meter result for whole blood glucose is 
≥7.9 mmol/L (142 mg/dL), we do not 
give the drink. For convenience, we use 
the same threshold when testing plasma 
glucose on core laboratory chemistry 
analyzers in our hospital labs.

How does your process differ for 
pregnant patients?
In Canada we follow the Diabetes 
Canada Clinical Practice Guidelines for 
screening for gestational diabetes, which 
recommend a two-step screening proce-
dure. The first step of this procedure is 
a 1-hour plasma glucose test following a 
50 g oral glucose load without prior fast-
ing. Patients with results in an intermedi-
ate range (7.8-11.0 mmol/L; 140-198 
mg/dL) go on to receive a 75 g OGTT. 

The guidelines also state, however, 
that prior to giving the glucose drink 
during the OGTT, gestational diabetes 
can be diagnosed with a single elevated 

fasting glucose result (≥5.3 mmol/L; 
95 mg/dL). At our hospital labs, we use 
this plasma glucose threshold to deny 
the drink.

At our off-site collection centers, 
we use a higher fasting whole blood 
glucose meter threshold of ≥6.1 mmol/L 
(110 mg/dL) to withhold the drink. This 
threshold has a sensitivity of 25% and 
speci� city of 99.9% for a diagnostic fast-
ing plasma glucose result (≥5.3 mmol/L; 
95 mg/dL) on our meters and core 
laboratory chemistry analyzers. 

What are the major pros and cons of 
using this approach?
A major pro is that we eliminate 
OGTTs in patients who probably don’t 
need them. This saves our lab and the 
healthcare system money, but most 
importantly it reduces patient discom-
fort and inconvenience. Glucose drinks 
are unpalatable to many, and may 
induce vomiting in pregnant women. 
The OGTT is also a 2-hour procedure 
with two additional blood draws, so 
canceling it allows patients to go home 
and avoid unnecessary phlebotomy.

The major con is that sometimes we 
might cancel the OGTT in patients who 
should have undergone it—especially 
at our specimen collection sites that 
use glucose meters. This may not be 
a major issue when screening non-
pregnant patients for diabetes because 
asymptomatic patients must always 
be re-tested. However, it could delay 
treatment in pregnant patients because 
a single positive result can rule-in gesta-
tional diabetes. We therefore set a highly 
speci� c whole blood fasting glucose 
meter threshold for pregnant patients 
to ensure that our false-denial rate is 
exceedingly low (approximately three 
patients per year). 

If you’re interested in learning more 
about our lab’s approach to this issue, 
read our study in The Journal of Applied 
Laboratory Medicine (J Appl Lab Med 
2018; doi: 10.1373/jalm.2018.026047).

Lawrence de Koning, PhD, DABCC, 
FAACC, FCACB, is an associate professor 
with the University of Calgary and a 
clinical biochemist with Alberta Public 
Laboratories at Alberta Children’s Hospital 
in Calgary, Alberta, Canada. 
+EMAIL: Lawrence.dekoning@alberta 
publiclabs.ca
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High-Quality, Low-Cost ReagentsK-ASSAY  ®.  .  .

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

Over 38 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
b-2 Microglobulin
Haptoglobin
IgA
IgG
IgM

Nutrition
Ferritin
Prealbumin
Retinol Binding Protein
Transferrin
UIBC

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
Hemoglobin A1c
Insulin
Microalbumin
Microtransferrin*

Immunoassay Reagents for chemistry analyzers™

www.k-assay.com/CLN.php

* Research Use Only

   New Products Now Available!!
b-2 Microglobulin reagent for chemistry analyzers
H. pylori Test Reagent* for chemistry analyzers
KL-6 (Krebs von den Lungen-6)* reagent for chemistry analyzers
Microtransferrin* reagent for chemistry analyzers
Remnant Lipoprotein Cholesterol* reagent for chemistry analyzers
Retinol Binding Protein reagent for chemistry analyzers
UIBC (Unsaturated Iron Binding Capacity) for chemistry analyzers

•
•
•
•
•
•
•

Stomach
H. pylori*

Lung
KL-6*
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