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editor’s note

a changing landscape
In preparation for the inaugural
issue of Clinical Lab Manager, I
attended my first American Association for Clinical Chemistry
meeting this past August in Chicago. The idea was to get the lay of
the land. I quickly realized that the
clinical landscape is in the midst
of major changes. Reimbursement
for some tests is taking a hit, spurring labs to find innovative ways to
recover revenue losses; regulatory
bodies are constantly re-evaluating the laboratory tools and procedures under their purview; and new laboratory technologies are
being developed at a rapid pace. It’s a challenging time to be in the
clinical space, but also an exciting one.
The changing face of laboratory medicine is the subject of the issue’s
cover story. In “The Hidden Value in the Clinical Lab,” Kathleen
Swanson delves into business strategies that can help labs transition
from the current fee-for-service model to value-based healthcare.
Other pieces examine change from different perspectives. Author
Kimberly Scott writes about substantial proposed changes to the current regulatory regime for kits and lab-developed tests in her article,
“FDA Suggests Complete Overhaul of IVD Regulation.” Meanwhile,
automation is bringing about some of the most drastic changes in
the clinical lab. In his article, “Microbiology Meets Total Laboratory
Automation,” Blake Buchan discusses how automation is advancing to
the point that it can replace some of the traditionally highly manual
processes in the microbiology lab.
Change is never easy. But clinical labs must be prepared to adapt to
their ever-evolving industry. In this era, it’s not enough to just be flexible—the clinical lab must become fluid.
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The Hidden Value in
the Clinical Lab

LABORATORY DATA WILL PLAY A STARRING ROLE IN HEALTHCARE’S TRANSITION
FROM SICK CARE TO WELL CARE by Kathleen Swanson, MS, RPh

C

linical laboratories are being impacted on
multiple fronts by changes in healthcare reimbursement. Fee-for-service models are being
replaced with value-based payment models and prospective bundled payment arrangements across all sectors
in healthcare.1 Economic pressures are also being felt
by laboratories with implementation of the Protecting
Access to Medicare Act of 2014 (PAMA),2 which will
cut reimbursement for some clinical diagnostic laboratory tests by 30 to 45 percent over the next five years. At
the same time, preventive medicine, precision medicine,
disease management strategies, and population health
management are being explored as possible ways to
reduce healthcare costs.
Laboratory professionals can use these catalysts to
identify and develop new business strategies geared
toward value-based healthcare. These strategies, which

together make up a model known as Lab 2.0,3 aim to support the transition of the US healthcare system from sick
care to well care by providing meaningful interpretation
of the clinical laboratory data. By delivering critical
information in an actionable way, laboratorians can help
optimize the diagnosis, treatment, and monitoring of
patients while improving outcomes.

Value in laboratory medicine

How should the value of laboratory medicine in this new
era be defined? Traditionally, it has been defined as accurate
test results, rapid turnaround times, and cost efficiencies
supported through automation. While these measures remain valuable and form the foundation of good laboratory
medicine, they do little to reduce the total cost of patient
care or support the movement to value-based healthcare.

business

By taking a few moments to identify your laboratory’s
strengths and core competencies, you can identify new ways
to deliver value. Here are several examples of strengths
found in all laboratories and ways to capitalize on them:
Actionable data: Most laboratories have a wealth of
data but underutilize the strength of these data beyond
the current episode of care. An example of how laboratory data can be transformed into actionable information would be to provide a longitudinal view of a patient’s results relative to appropriate reference intervals.
This long-term view of the patient’s condition over the
prior months or years, or across multiple episodes of
care, can aid in diagnoses and early identification of
disease progression. Labs that provide services to multiple healthcare entities could also combine data into a
unified view to avoid duplicate testing and support data
sharing. Visualizing data longitudinally could support
precision medicine as an approach for disease treatment and prevention based on individual variability. By
presenting data in these innovative ways, labs can fill
voids that exist in the current healthcare environment.
How might your lab provide actionable information to
facilitate a clinical improvement for an individual or
group of patients?

“By taking a few moments to
identify your laboratory’s strengths
and core competencies, you can
identify new ways to deliver value.”
Clinical expertise: Laboratory medicine professionals—pathologists, doctoral scientists, and technologists—are excellent sources of information due to their
unique training. Yet they may find themselves rarely
engaging with clinical colleagues outside of the laboratory, where their expertise can be used to leverage
larger health system problems. Building relationships
outside the laboratory allows laboratory professionals
to identify and understand key drivers of financial issues and patient satisfaction. For example, laboratorians
regularly provide consultations to labs around test utilization and interpretation. That same clinical expertise
could be used to support disease management programs
or decision support tools involving costly conditions

such as sepsis in the inpatient setting or diabetes in the
outpatient setting. Do you know the key issues impacting costs in your organization?
Proximity: Laboratories are often physically located

near patient care centers including hospitals and outpatient clinics. Capitalizing on this proximity, labs can
support healthcare redesign and efficiency by reducing
unneeded patient visits and improving timeliness of
care. For example, laboratories could direct the appropriate use and selection of point of care (POC) testing
to meet these objectives. In addition, POC test results
could be included in the longitudinal clinical laboratory
insights. For example, using POC tests for infections,
such as presumed acute pharyngitis, can reduce unnecessary clinic visits, reduce prescription costs, and support
patient engagement. All of these contribute to a lower
total cost of care. Other examples include POC testing
for chronic disease management. Conditions such as diabetes and chronic kidney disease require ongoing routine
laboratory monitoring, which is often overlooked due
to insufficient clinic staff or the need to focus on more
pressing health conditions. Are you familiar with your
facility’s quality metrics for key patient care processes
and how the laboratory can impact them?

How to measure value

With value defined as reducing the total cost of care and
improving patient processes or outcomes through the movement from sick care to well care, we can think about meaningful measures of value. Our initial inclination might be
to focus on decreasing unnecessary laboratory testing. Such
efforts can reduce healthcare costs by producing a more effective diagnostic process,4 but overall, these initiatives result
in small savings compared with the total healthcare expenditures. Labs can get caught in the strategy of reducing annual
budgets by 2 to 3 percent annually and not focus on the
larger opportunity with value-based care. Using data from
2014, which are the most recent available from Medicare,
the laboratory accounts for less than 2 percent of the total
healthcare expenditures.5 Therefore, the true objective of
a value-based laboratory intervention should be to identify
how the laboratory can contribute to reducing the remaining
97 percent of healthcare costs. For example, using data in
Figure 1, a 10 percent savings in clinical laboratory expenses
would result in only a small savings compared with a similar
percentage reduction in pharmaceutical expenditures.
December 2018
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Medicare Expenditures 2014 = $610 billion







Outpatient hospital

7%

Prescription drugs (Part D) 14%
8%

Other

Inpatient hosptial

23%

Managed care

26%






Area of Focus

Clinical lab 1.4%
Other 6.6%

3%

Home health
Phycian fee schedule
DME

11%
1%

Figure 1: In 2014, clinical laboratory services contributed $8.3 billion
to the total Medicare expenditures of $610 billion. This represented 17
percent of “other” expenses, or 1.4 percent of the total expenditures.
Laboratory data has the distinct advantage of providing real-time and longitudinal insights that can impact
care. Measuring value across the entire spectrum of a
disease or condition—including screening, diagnosis,
management, monitoring, and clinical response postintervention—should be part of a lab’s approach. Many
initiatives focus on a single intervention point rather
than using a disease management strategy. By thinking
in terms of disease management or population health,
synergies can be created and value can be measured
across multiple time points along a disease’s spectrum or
time line. Table 1 provides some examples of how value
can be measured using laboratory data across the entire
spectrum of a disease or condition.

Diagnostic Optimization
Surveillance/Prevention/Cost Avoidance
Screen

Identify/
Diagnose

Treatment/Intervention/Outcome
Manage/
Monitor

Intervene

A disease management approach provides the opportunity to identify opportunities along the entire spectrum of a disease, including
screening, diagnosis, management, monitoring, and post-intervention.
8
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Disease/Condition
Screening

Early recognition of chronic
disease to slow or prevent
disease progression

Create population health data to
identify all pre-diabetic patients
based on past laboratory results

Disease/Condition
Diagnosis

Reduction in unnecessary
medication use

Identify patients with suspected
urinary tract infections or upper
respiratory infections but negative
cultures for discontinuation of
prescribed antibiotics

Disease/Condition
Monitoring and
Management

Identification of gaps in care,
unmet standards of practice, or
quality measures

Track laboratory results for chronic
disease management for patients
with diabetes or chronic kidney
disease

Disease/Condition
Monitoring and
Management

Data availability for care coordination or transitions in care

Individual patient profiles containing
longitudinal laboratory results could
be shared by practitioners in different healthcare settings and different
EMRs to avoid duplicate testing

Disease/Condition
Intervention

Identification of high-risk and/
or high-cost patients for enrollment in disease management
programs

Monitor outpatient results for highrisk medications or adverse events
in the elderly such as congestive
heart failure or hypoglycemia with
oral antidiabetic agents

3%

Hospice

Example Using
Laboratory Data

Measure of Value

Table 1: Examples of how value can be measured using laboratory data across the entire spectrum of a disease or condition.

Practical lessons learned

As laboratory professionals become more involved in
value-based healthcare, we can learn through collaboration and multidisciplinary experiences. Practical lessons
we have learned at TriCore Reference Laboratories as
a result of this journey include the involvement of key
stakeholders, development and implementation of analytics tools, and documentation of success stories.

Key stakeholders: As previously mentioned, contacts outside the laboratory are essential to the success
of any laboratory-driven program for value-based care.
As a result of their current interactions across medical and surgical specialties, laboratories can leverage
partnerships across these groups and become a hub
for collaboration. Several potential stakeholder groups
and the value that can be created through these relationships are identified in Table 2. We learned that
stakeholders usually do not recognize the laboratory as
anything other than a cost or profit center. As a result, it
was not unusual for our efforts to be met with skepticism, but with repeated conversations, the lab’s role in
value-based care became clearer.

ClinicalLabManager.com

business

Stakeholder

Value Created by Collaboration

Quality Management

Measure processes and outcomes based on laboratory results
for Medicare, Medicaid, and health plan reimbursement without
investment in time-consuming chart reviews.

Administration

Identify laboratory as a partner in value-driven initiatives that
impact large segments of patients.

Risk Management

Implement risk reduction strategies with medication therapies
and protocols in order to monitor clinical treatment decisions
such as with hospital-acquired infections.

Infection Control

Identify patterns and trends in microbiology testing results in
order to improve infection control procedures.

Pharmacy

Reduce inappropriate use of pharmaceuticals that can lead to
drug resistance and associated expenses.

Providers/Physician
Groups

Provide actionable data in easy-to-use formats at the point
of care.

Table 2: Key stakeholder groups to consider when developing
value-based initiatives using laboratory data.
Analytics: One of the most significant challenges when

developing laboratory interventions to support valuebased care is the need for analytics support. Laboratory
information systems (LISs) generally lack the ability to provide clinically meaningful analytics, though
some organizations utilize tools within the existing LIS.
Electronic medical records (EMRs) may collect patient health information but have failed to demonstrate
improved patient care or lower costs.6 Organizations may
also develop large data warehouses to provide analytics.
These solutions are often not very flexible and rely on
information technology personnel with no expertise in
laboratory science to gather and interpret the information made available. Additionally, many current decision
support tools, quality performance monitoring systems,
and disease management interventions rely on claims
data. Claims data is usually not available for 30 to 90
days after the treatment encounter and cannot provide a
longitudinal progression of the patient’s laboratory data.
The development of improved analytics tools is a key
opportunity for laboratories in value-based care.
Documenting success: Capturing data elements to

measure improved care and decreased costs such as
improvements in disease control and decreased hospital stays may require support from finance or other
data groups within the institution. It is important when
measuring value to adhere to the same scientific principles used in traditional research in order to show that

the lab’s intervention made a difference. Any successful
story should be celebrated and communicated with those
outside the laboratory.

“Laboratory data has the distinct
advantage of providing real-time
and longitudinal insights that can
impact care.”
Laboratorians are positioned to play a leadership role
in value-based care by partnering with others in the
organization and providing valuable clinical expertise for
diseases and conditions that include laboratory testing.
No matter how small, all opportunities to turn laboratory data into actionable clinical insights should be
considered. Measuring value using healthcare processes
and patient outcomes should be documented in order to
demonstrate the contributions of the laboratory and its
impact on the total cost of care.
Kathleen Swanson, MS, RPh, is a pharmacist working for TriCore
Reference Laboratories. In her current role as Director of Enterprise
Clinical Solutions, she provides guidance on the development, measurement, and optimization of clinical analytics using laboratory
data for TriCore Reference Laboratories and the Rhodes Group.
The author would like to thank Michael J. Crossey, CEO; David
G. Grenache, Chief Scientific Officer; and Monique R. Dodd,
Clinical Solutions Specialist, TriCore Reference Laboratories, for
their contributions.
References:
1. “Finding the value in value-based care. The state of valuebased care in 2018.” ORC International. (2018).
2. “Medicare clinical diagnostic laboratory tests payment system
final rule.” Centers for Medicare & Medicaid Services. (2016).
3. Crawford, James M., et al. “Improving American healthcare
through ‘Clinical Lab 2.0’: A Project Santa Fe report.” Academic
Pathology 4 (2017): 2374289517701067.
4. Hallworth, Mike J., et al. “Current evidence and future perspectives on the effective practice of patient-centered laboratory
medicine.” Clinical Chemistry (2015): 61:589-99.
5. “Healthcare spending and the Medicare program.” Medicare
Payment Advisory Commission. (2016).
6. Reisman, Miriam. “EHRs: The challenge of making electronic data
usable and interoperable.” Pharmacy and Therapeutics 42.9 (2017): 572.
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ROBOTS FOR
REGULATORY
COMPLIANCE

How an automated workstation can create an audit-ready clinical lab

A

lab audit can be a big headache, but it doesn’t
have to be. Automation of routine processes is
a crucial step toward working in accordance
with strict clinical regulatory requirements.
The greater challenge of providing an auditor with proof of
compliance can be solved with the right automation system.
Countless processes in the clinical laboratory that
were once only performed manually are now easily
automated. Whether the task is complex or relatively
straightforward, such as liquid handling, the benefits of
automation are undeniable. For instance, an automated
liquid handling system can perform multiple tasks
simultaneously and run far more efficiently than a
human operator. By enabling the use of smaller volumes,
an automated liquid handler can cut down on the use of

reagents. Liquid level detection makes automated liquid
handling far less error prone and more reliable than
manual liquid handling. The list of benefits goes on.
An often-overlooked benefit of automated systems is the
protection they afford labs operating in highly regulated
environments. All clinical laboratories are required to
fulfill certain regulatory requirements. Of these, one
of the most common—and the most stringent—is FDA
21 CFR Part 11, which defines the set of criteria under
which electronic records and electronic signatures are
considered trustworthy and reliable.
How can an automated system help clinical labs
maintain compliance with rigorous regulatory norms,
like FDA 21 CFR Part 11?

December 2018
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How can an automated system help
a clinical lab maintain compliance
with rigorous regulatory norms?

THE BASICS

THE ADVANCED

Any automated system should offer a few fundamental
features to support regulatory compliance. Sample
barcoding and tracking enable the identification and
traceability of precious samples as they move from
the sample preparation stage through to reporting of
results. An audit trail that tracks system and electronic
changes helps to ensure that there have been no external
manipulations to the system or records. This must include
electronic signatures as a means of user authentication.
User management features that control who can log in
and out and make changes to the system safeguard against
significant alterations being made by unauthorized users.

When it comes to being audited, the clinical laboratory bears
the burden of proof. It’s not enough to simply work according
to regulatory standards; the clinical lab must be able to
prove that it has been—and continues to be—compliant. An
ideal automated system should therefore include a tool that
verifies the integrity of all executable software components
and electronic records, in a human-readable format, at the
push of a button. An auditor must also be able to see that only
approved and validated protocols are being used for day-today activities. While method approval and a dedicated audit
tool are not features typically found in an automated system,
they greatly help in facilitating a quick and pain-free audit.

Sample tracking, audit trails, and user management can
be considered the basic features that an automated system
should offer in order to function in a regulatory environment.
But to be truly auditready, a clinical lab is wise to invest in a
system that also offers more advanced features.
12
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To be truly audit-ready, a clinical lab
is wise to invest in a system that goes
beyond the basic sample tracking, audit
trail, and user management features.

laboratories. Its associated Fluent® Gx Assurance software
includes a suite of basic and advanced features that enables
clinical labs to comply with strict regulatory requirements,
including FDA 21 CFR Part 11. Key features include:

The Fluent® Gx is a liquid handling
workstation specifically designed
to meet the regulatory needs of
clinical laboratories.

• The Method Approval feature enables the release new
or edited methods.

• Electronic signatures provide an audit trail that tracks
all system and electronic record changes.

Beyond simply providing the tools for compliance, the
Fluent® Gx also helps users prove their compliance. With
the system’s advanced features, a lab audit can be completed
with relative ease—and without a big headache.

• Scanned primary tube barcodes can be linked with
destination plate positions and pipetting results.

This InFocus feature was crafted by Clinical Lab Manager’s
Creative Services team and sponsored by Tecan.

• User management offers three default user groups:
operators who can run the instrument but not make
changes, key operators who can use the method
approval feature, and administrators who may enable
or disable user accounts.
• The Data Audit Tool proves that no external
manipulations, additions, or deletions to the system or
record have occurred.

www.tecan.com/fluentgx
For trademarks and disclaimers visit
www.tecan.com/Fluent/GX

FDA Suggests Complete
Overhaul of IVD Regulation
PROPOSAL OF A SINGLE REGULATORY PATHWAY FOR KITS AND LDTS SPURS
CONTROVERSY by Kimberly Scott

A

fter years of trying to find a way to regulate
lab-developed tests (LDTs), the Food and Drug
Administration (FDA) is trying a new approach—
by suggesting a complete overhaul of the way the agency
oversees all diagnostic testing.
Since 1992, the FDA has attempted to get a handle on
LDTs, most recently through a draft guidance document
issued in October 2014 that outlined a framework for
phasing in oversight of LDTs,1 with the highest-risk tests
required to get pre-market approval (PMA), a process
through which a laboratory would need to establish the
safety and effectiveness of the tests. The agency has long
maintained that it has enforcement discretion in regulating LDTs, which are specialized tests designed, manufactured, and used within a single laboratory. Whereas
in vitro diagnostic (IVD) manufacturers believe LDTs
should have to meet the same approval criteria as their test
kits, most labs with LDTs maintain that these tests should
be outside the FDA’s regulatory purview since they are
used in-house and are not commercially distributed.

out key elements of a possible revised future LDT regulatory framework, including exempting certain low-risk
categories of LDTs from regulation and phasing in a riskbased approach over a period of several years.2
Meanwhile, on Capitol Hill, two members of Congress
were working on a legislative approach to oversight of
LDTs. Reps. Larry Bucshon (R-IN) and Diana DeGette
(D-CO) in March 2017 released a draft of the Diagnostic
Accuracy and Innovation Act (DAIA), which would allow
the FDA to regulate LDTs through a new category of in
vitro clinical tests.3 Under the measure, a new FDA center
would be created to regulate test development and manufacturing, while the Centers for Medicare & Medicaid
Services (CMS) would continue to oversee lab operations
through its CLIA program. A coalition of more than 80
groups, including manufacturers, providers, and laboratory and patient advocates, sent a letter to key lawmakers
earlier this year calling for some kind of congressional
action on oversight of diagnostic testing, though not specifically endorsing this particular bill.

Latest efforts to gain oversight

A facelift for IVD approval

In late 2016, following the presidential election, the
FDA announced that it would not finalize the 2014 draft
guidance. In January 2017, in the last week of the Obama
administration, the agency issued a discussion paper laying

The FDA in May provided high-level comments on
the DAIA, and in August it provided more detailed
recommendations in the form of a 59-page technical
assistance (TA) document,4 which some policy experts

regulatory

say actually advocates a complete overhaul of the system
currently used to approve diagnostic tests.
“We note that rather than providing technical amendments
to [the bill], FDA has drafted a distinctly different framework,” said the American Clinical Laboratory Association
(ACLA) in a statement.5 “ACLA recognized that the FDA TA
offers valuable insight into the priorities of FDA and certain
concepts that could be incorporated into the Discussion Draft.
However, given the many questions and concerns raised by
the TA, ACLA believes that the framework set forth in the
DAIA Discussion Draft should remain the starting point.”
Jeffrey Gibbs, an attorney with Hyman, Phelps & McNamara and author of the FDA Law Blog (www.fdalawblog.net), says the FDA went much further than just
providing technical comments on the legislation, instead
recommending different statutory language that would
substantially change the regulatory regime for IVDs.
“FDA’s TA document is not tinkering with the regulatory regime for IVDs,” writes Gibbs. “It is a revamp of
how all IVDs should be regulated, LDTs and distributed
diagnostic products alike. For LDTs, it would mean a
new regulatory framework.”
Some labs have voluntarily submitted 510(k)s or PMAs
to the FDA, notes Gibbs. If the FDA’s proposal were
adopted, labs and manufacturers would be subject to the
same criteria that IVD test kits are subject to regarding
when applications would need to be submitted. Labs
would also be subject to other FDA requirements beyond
the submission of marketing applications.
In comments submitted to sponsors of the bill, the
Association for Molecular Pathology (AMP) agrees that
there is a need to modernize regulations of both LDTs
and IVD test kits, but says it remains concerned that
establishing a single regulatory pathway for both IVDs
and LDTs would never meet the needs of either as they
are fundamentally different from each other.6
“AMP believes that IVD test kits and [LDTs] should
be regulated under two distinct pathways and does not
believe that FDA is the appropriate agency to oversee
the vast majority of [LDTs],” the association says.

would be discarded. A whole new vocabulary would be
adopted, complete with their own statutory definitions,
e.g., ‘in vitro clinical test’ and ‘developer’ and ‘test group’
and ‘analytical validity’ and ‘first-of-a-kind.’ This legislation, although it borrows from some past concepts, should
be viewed as revolutionary, not evolutionary.”
For example, the FDA proposed to replace the term
“predicate device”—used to indicate “substantial equivalence” to a device or test that has already been approved—
with the term “test group,” which means the tests being
compared must have in common the substance measured,
the type of specimen, the test method, the test purpose,
the disease or condition, and the place of use. As a result,
falling within or outside a test group could actually become a factor in determining whether a modification to a
marketed device needs prior approval, says Gibbs.
“There are multiple pieces to the new jigsaw puzzle the
FDA has proposed,” he notes. “When all the pieces are
placed together, will they create a coherent image? In its
transmittal explanatory note, FDA states, ‘DAIA could have
the unintended consequence of creating inconsistencies in
the marketplace.’ FDA’s proposal also needs to be carefully
vetted for its own possible unintended consequences.”
Ultimately, the FDA’s latest recommendations will just
add to the discussion as lawmakers determine how to
move forward on approval and oversight of IVDs. Given
that the current system is outdated, there does appear to
be growing momentum among various stakeholders for
overhauling how IVDs are regulated. But at this point,
the devil is in the details.

Learning the lingo

3. Bucshon, Larry, and Diana DeGette. “DAIA discussion draft.” (2017).

Putting kits and LDTs on the same footing, though,
is not the most striking aspect of the FDA’s most recent
proposal, notes Gibbs. “Rather, it is FDA’s rewriting of the
IVD regulatory process, both for entering and remaining on the market. Many of the regulatory terms and
constructs that have governed IVD regulation for decades

Kimberly Scott is a freelance writer specializing in health care
and medical diagnostics.
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1. US Food and Drug Administration. “Framework for regulatory
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Clinical Microbiology Meets
Total Laboratory Automation
IN THE PAST, SPECIMEN DIVERSITY AND ANALYTIC COMPLEXITY HAVE PREVENTED
MICROBIOLOGY LABS FROM ADOPTING AN AUTOMATED APPROACH
by Blake W. Buchan, PhD

I

n clinical chemistry laboratories, hundreds of specimens in uniform tubes march like lemmings through
a modular pre-analytic processor and onto automated
analyzers. Quantitative results for 20 or more analytes
are simultaneously reported in a matter of minutes, all
without the touch of a human hand.
This type of sample-to-answer automation, commonly
referred to as total laboratory automation (TLA), reduces
turnaround time and increases the precision of results by

eliminating such sources of human error as manual specimen handling, labeling, pipetting, and measurement of
analytes using separate assays.1 Implementation of TLA in
chemistry has been associated with a reduction in laboratory expenses, fewer errors, and improved patient outcomes.
Despite these advantages, workflow in the microbiology laboratory has remained a largely manual process. An
astounding 32 percent of technologists’ time in a microbiology lab is spent on manual pre-analytical processing and

insight

plating of specimens, while another 10 percent is spent
physically transporting specimens within the laboratory.2
By comparison, the technically demanding analytical examination and workup of cultures accounts for only 25-35
percent of technologists’ time.
Such a large investment of personnel resources for
each reported result can easily outweigh the cost of
reagents. Additionally, reliance on manual specimen
processing and result entry can lead to mislabeling,
specimen mix-ups, and transcription errors. Indeed,
87-93 percent of laboratory errors occur in pre- and
post-analytical phases of testing.3
Another challenge of manual culture analysis is
the dependence on microbial growth, which typically
requires 12-72 hours of incubation. In order to fit into a
standard “work shift” schedule, most laboratories opt to
read batches of plates once daily (typically on first shift)
rather than at optimal incubation times. This artificial
read time can lead to delays in result reporting.

“With all the benefits of TLA, why
has the microbiology laboratory
been so slow to adopt an
automated approach?”
Barriers to automation in microbiology

With all the benefits of TLA, why has the microbiology laboratory been so slow to adopt an automated
approach? The answer to this question can be distilled
down to two words: diversity and complexity.
An array of liquid (sterile and non-sterile body fluids),
semi-solid (stool), and solid (tissue and bone) primary
specimens, in addition to the ubiquitous swab specimens,
are submitted for culture. Each specimen type is received
in a different container and requires different pre-analytical
processing and inoculation protocols. This diversity does not
lend itself to traditional pre-analytic automation platforms.
Analytic phase workup of cultures requires skilled technologists to recognize potential pathogens and determine what
is significant in the context of each specimen. Subsequent
identification of pathogens has traditionally involved multiple phenotypic and biochemical test reactions. This level
of analytic and interpretive complexity is not easily amenable
to current automated analysis methods.

Tools that overcome automation
barriers

Two systems designed specifically for the microbiology laboratory, developed by BD Kiestra and Copan
Diagnostics, respectively, overcome some of the existing barriers to automation. Both systems are true TLA,
encompassing pre-analytic, analytic, and post-analytic
phases of testing; however, each system takes a different
approach to TLA.4
The WASPLab (Copan Diagnostics, Murrieta, CA)
consists of a multifunctional, self-contained “core” (the
WASP) that is capable of automating all front-end processing tasks for liquid-based specimens. This design is
ideal for retrofitting existing laboratories that have limited
space. Key components of the WASP include a universal
de-capping mechanism to accommodate most specimen
containers, an onboard bar code printer for automated
labeling of culture media, and two independent robots
that vortex and/or centrifuge specimens prior to plating.
Inoculated plates are automatically transported to “smart
incubators,” where cultures are imaged using highresolution digital cameras at user-defined intervals. The
overarching approach of WASPLab is to minimize human
interaction with specimens, thereby maximizing workflow
with limited staffing. This can be especially valuable during off-shifts and on weekends, when many labs are shortstaffed but still receive a large volume of specimens. One
limitation to WASPLab TLA is that liquid specimens are
required. This limitation can be addressed by converting
to liquid-based swab collection systems, such as ESwab,
which are available for routine aerobic and anaerobic
culture, stool, and respiratory specimens. Using this approach, up to 90 percent of specimens can be received in
liquid form.5 However, the cost of conversion to ESwab
and impact on other laboratory testing (e.g., molecular
tests) must be considered.
The BD Kiestra TLA system is composed of individual modules dedicated to specific tasks such as media
storage, specimen bar coding, inoculation, and plate
reading/analysis. The various modules are connected by
a conveyor belt system that transports cultures throughout the TLA system. This modular approach enables
scalability in order to meet the specific needs of each
laboratory, but also requires a larger physical space.
Rather than completely removing human interaction,
BD Kiestra TLA aims to integrate automated and manual processes. This integration enables repetitive tasks
such as specimen labeling, plating, and streaking to be
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Plates traveling along conveyors (left); automated plate streaker (right). Photos courtesy of Copan Diagnostics.
mechanized while maintaining technologist involvement
in processing valuable specimens such as CSF or nonliquid specimens such as tissue or bone. Post-incubation
cultures are automatically retrieved and transported to
integrated technologist workbenches for manual workup
of clinically significant organisms.
Given the differences in TLA approaches, a thorough
assessment of each laboratory’s needs is critical when selecting a system. Considerations should include physical
space, available staffing, total and peak specimen volume,
and specimen collection devices currently in use.

What’s to be gained from TLA?

The immediate impact of either TLA system is seen
in pre-analytical processing and plating of specimens.
Implementation of TLA can reduce the need for fulltime equivalents (FTEs) dedicated to pre-analytical processing by 75 percent, enabling those FTEs to complete
more sophisticated analytic tasks such as plate reading5.
Additionally, automated plate streaking using either steel
loop (WASP) or rolling bead (BD Kiestra) method provides more reproducible quantitative colony counts and
generates 5-16 percent more cultures with well-isolated
colonies than does manual inoculation and streaking.2
This aids in culture interpretation and reduces by up to
tenfold the number of specimens requiring subculture for
downstream identification and susceptibility tests.5
18
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Central to both TLA systems is the incorporation of
culture imaging within smart incubators and on-screen
plate reading. With these features, cultures can remain
at optimal growth conditions instead of being removed
daily from incubators for manual examination. When
combined with high-resolution stereoscopic imaging, the
incubation time necessary to observe colony growth is
reduced by 30-50 percent, and the recovery of fastidious
organisms is up to 370 percent higher than with manual
plate reading.6 In one study, early detection of colonies
along with the integration of MALDI-ToF enabled
identification of blood culture isolates following an 8-13
hour incubation period, resulting in adjustments to antibiotic therapy for 12 percent of patients.7
Published yearly financial benefits of TLA implementation for a typical microbiology laboratory include
elimination of two FTEs (est. $105,000), reduction
of repetitive motion injury claims (est. $14,000), and
reduced waste due to single-use pipettes and loops (est.
$4,000).5 Similar hard data regarding the impact of TLA
on clinical outcomes are currently lacking; however,
reduced time to result and improved accuracy of other
recent advancements in clinical microbiology such as
MALDI-ToF MS and rapid identification systems for
positive blood cultures have led to significant benefit to
the patient, including reduced length of hospital stay
and an overall decrease in mortality.
ClinicalLabManager.com
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Overcoming on-screen plate
reading obstacles

Two initial obstacles are often encountered by laboratories shifting to on-screen plate reading. The first is a
shift in workflow from standard daily plate reading to a
read-when-ready approach. Plate images are automatically sent to an electronic reading queue at designated
times for review. Assigning a technologist to a reading
station dedicated to initial reading of a triage of all
cultures ensures real-time culture analysis. This way,
positive cultures can be categorized and culture plates
recalled to a bench for physical workup.
The second obstacle is adjusting to the appearance
of colonies, hemolysis, and other physical characteristics of bacteria on a screen. While cultures are imaged
using multiple backgrounds and lighting, there is often
an adjustment period before technologists are comfortable with the appearance of these characteristics on the
screen. This issue is easily addressed by implementing a
period of familiarity training prior to the transition to
on-screen culture analysis.

Artificial intelligence

It is important to recognize that the benefits of TLA,
including reduced turnaround time and concomitant benefits to patient care, are realized only if trained technologists are available to read and react to on-screen images in
real time. This requires 24/7 staffing sufficient to manage
downstream analysis and reporting of positive cultures,
which remains a challenge for many laboratories. Automated colony recognition software, commonly referred to
as artificial intelligence (AI), is beginning to take hold in
microbiology TLA. These software applications compare
culture images at time zero and defined incubation periods
to identify bacterial growth and enumerate colonies. Current AI applications effectively triage cultures into those
with no growth and those with user-defined growth, e.g.,
<10 cfu, 10-100 cfu, and >100 cfu. Following a validation
study, negative cultures may be automatically resulted and
discarded without human intervention, which improves
efficiency and time to result. The use of chromogenic
media for MRSA and VRE expands automated plate reading to enable recognition of positive cultures based on the
presence of characteristically colored colonies.8,9 In the
future, AI may be further expanded to provide quantitative results for multiple pathogens in a single culture
based on recognition of colony characteristics such as
color, hemolysis, and growth rate.

The microbiology lab requires TLA solutions as
unique as the specimens and cultures that are routinely
encountered. These systems are now available, and data
are beginning to emerge regarding the advantages to
workflow, cost, and time to result. Some growing pains
can be expected in the adoption of and adaptation to
TLA; however, the future appears to be bright and the
possibilities wide for laboratories that embrace the new
technology and approach to clinical microbiology.
Blake W. Buchan, PhD, D(ABMM), is an Associate Professor in the Department of Pathology at the Medical College of
Wisconsin and Associate Director of Microbiology at Wisconsin
Diagnostic Laboratories in Milwaukee, WI. Dr. Buchan has an
active research program and interest in novel and rapid diagnostics to improve patient care.
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BETTER CONNECTIVITY =
GREATER PRODUCTIVITY
How a connected water purification system can address the critical
needs of the clinical laboratory

T

hough often overlooked, water is the most
common fluidic reagent in the clinical lab.
Water purity is therefore a crucial factor in
the success and accuracy of many diagnostics.
But a water purification system that provides a lab with
the required volume of water at the right level of purity
is just the start—what a clinical lab really needs is a
system that will perform those basic functions while also
addressing the most critical needs of the clinical lab:
productivity, cost savings, and accountability.

NEEDS OF THE CLINICAL LAB
Clinical labs are always striving to maximize
productivity. Between sample preparation, analysis,
training, certification, instrument maintenance,

documentation, and quality monitoring, it can be a
challenge for a clinical lab to get through all of the
tasks at hand in the run of a day, week, or month. For
a lab to achieve the highest productivity, instruments
must work without interruption, high-quality service
must be available, and time spent by laboratory staff on
maintenance and management of the system must be
kept to a minimum.
Most clinical labs are also strapped for funding. That,
combined with recent cuts to reimbursement for certain
patient tests, means profit margins are shrinking. Clinical
labs are therefore fixated on getting their costs per test as
low as possible. That effort includes minimizing the costs
associated with the water purification systems that are
feeding the analyzers in the lab, while also ensuring that
the costs remain consistent and predictable.
December 2018
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With the Milli-Q CLX 7000 series of
connected water purification systems,
users can connect to peace of mind.

It is crucial that clinical labs keep detailed records. Labs
seeking either accreditation or re-accreditation to ISO
15189:2012—a standard used by the labs in developing
quality management systems and by customers and
regulatory authorities in assessing competence—must
constantly and accurately document the quality of water
feeding their analyzers, as well as any water-related
daily operations. Manual record-keeping is timeconsuming and prone to error.

ANSWERING THE NEEDS:
CONNECTED WATER PURIFICATION
SYSTEMS
Among clinical labs, productivity, cost savings, and
accountability are universal needs. They must be taken
into consideration when it comes time to selecting a
new instrument, especially one as critical as a water
purification system. With respect to those needs, the
Milli-Q® CLX 7000 series of water purification systems,
designed to feed high-throughput clinical analyzers, are
the ideal solution for the clinical lab.
22
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Productivity

Milli-Q® Connect is an online service that gives customers
24/7 real-time monitoring of all system parameters as well
as remote-control access in case of an issue. Customers
can set their preferences to receive notifications of alarms
and alerts. This enables them to promptly and remotely
manage their systems, resulting in less downtime. Milli-Q®
Connect also provides the Milli-Q® Services remote
assistance team a view of all system parameters, making
remote diagnostics and even remote repairs possible.
The Milli-Q® CLX 7000 system's user-friendly interface
is intuitive to operate, saving the user valuable time. Key
information, such as the need to replace consumables and
step-by-step maintenance instructions, are readily available
on the system’s dashboard. Maintenance is also minimized by
built-in UV lamps, which prevent bacterial growth and reduce
the frequency with which the system needs to be sanitized.

Cost Savings

The Milli-Q® CLX 7000 series systems have low and
predictable running costs, thanks to two patented
ClinicalLabManager.com
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“Great instrument and great
customer service! Much
easier to use than our prior
water system. Very easy to
maintain and the water purity
seems to be much better.”
-Kimberly Bartlett, Chemistry
Supervisor, Athens-Limestone
Hospital, Alabama, USA

technologies. The Elix ® electrodeionization technology
(EDI; continuous regeneration of resin by an electrical
field) produces high-quality water without the need
for resin exchange, resulting in a lower and predictable
running cost. The Evolution Reject Adjustment
(E.R.A.™) technology automatically optimizes water
recovery to reduce water consumption by up to 50
percent, which in turn leads to lower water expenses
and less waste.

4

5


1

Quickly view all system details.

2

Send a direct message to Milli-Q® Services.

3

Access and remotely control your system's interface.

4

Instantly generate a Quality Report over the timeframe
you specify.

5

Scroll dow to view:
• Real-time water quality parameter: resistivity,
temperature, and TOC
• Active alarms and alerts
• Visual timeline of all system events for simplified
data traceability
• The remaining lifetime of each consumable for
better system planning and organization

A connected water purification system is the ideal
solution to the critical needs of the clinical lab. With
the Milli-Q® CLX 7000 series of connected water
purification systems, users can connect to peace of mind.
This InFocus feature was crafted by Clinical Lab Manager’s
Creative Services team and sponsored by MilliporeSigma.

Accountability

Milli-Q® Connect offers powerful data management.
Records of water quality and maintenance are
automatically archived, eliminating the need to record
those data by hand. Data management features facilitate
compliance with rigorous regulatory requirements,
helping clinical labs gain and maintain accreditation. In
the portal, users can view and download easy-to-read
reports, which prove to an auditor that water quality
is what it should be and that system maintenance has
been performed on time by qualified technicians, thus
reducing stress during an audit.

www.emdmillipore.com
The life science business of Merck
KGaA, Darmstadt, Germany operates as
MilliporeSigma in the U.S. and Canada.

Measuring Performance
THE IMPORTANCE OF APPLYING LAB PRODUCTIVITY TARGETS AT THE DEPARTMENT LEVEL
by Jeff Myers, CPA

A

common question I hear from lab directors and
managers across the hospital industry is, “How do
I measure productivity?”
Many hospital labs are subject to hospital-wide benchmarking targets. The challenge is that such targets do not
consider the nature of laboratory testing or account for test
mix variation, which is important to consider when comparing
one laboratory’s performance with that of other peer institutions. The variability of test mix among laboratories can be
significant and accounts for the majority of cost and productivity differences among those laboratories. But there may be a
better way to set performance targets for hospital laboratories.
Laboratory testing represents one of the most complex
health care service delivery areas in which to measure
staff productivity. One source of complexity is the fact
that the testing modality is unique to each laboratory.
Laboratory testing also varies significantly from other
health care services within the hospital, as it is one of the
only service lines that has the capacity to scale up. Automation in the core laboratory or the batching of several
specimens generates tremendous economies of scale
when volume increases. Conversely, laboratory testing
results in a heavy cost burden when testing equipment and
personnel are utilized at less than full capacity.

Setting targets

The evaluation of staff performance begins with the
establishment of accurate productivity targets, which should
be applied at the department level. Finance departments will
often commingle laboratory testing into two departments
within the financial reporting framework: clinical pathology testing and anatomic pathology testing. However, this
type of department structure results in the inability of the

“Laboratory testing represents one
of the most complex health care
service delivery areas in which to
measure staff productivity.”
laboratory (and the finance department) to set productivity
targets and monitor performance at the department level, as
the test mix varies significantly within those departments.
An in-depth understanding of test mix is critical to
the establishment of productivity targets and the ongoing monitoring of performance. The American Medical
Association recognizes 22 testing modalities (departments) in the laboratory testing environment.

management

Managing Productivity at the
Department Level: Four Critical Phases
1. Setting the productivity target (e.g., in terms of labor
minutes per test) for each department
2. Monitoring monthly productivity
3. Creating a department productivity improvement plan
4. Executing the performance improvement plan

Establishing productivity targets at the department
level requires the laboratory to design the general ledger
structure in departments that are similar in nature. Many
high-performing hospital-based laboratories categorize
laboratory testing into five distinct departments: core lab,
microbiology, molecular diagnostics, blood bank, and
anatomic pathology (see Table 1). Within each of these
departments, labor standards and test mix indices are similar, but those measures vary greatly among departments.
General Ledger Department Structure
Core Lab
Chemistry

Microbiology

Molecular
Diagnostics

Cytogenetics

Molecular Pathology

Drug Assay

Cytopathology

Multianalyte Assays with
Algorithmic Analyses

Definitive Drug
Testing

Surgical
Pathology

Genomic Sequencing
Procedures

Organ or Disease
Oriented Panels

Microbiology

Anatomic
Pathology

Blood Bank
Transfusion
Medicine

Molecular Diagnostics

Urinalysis
Automated Multichannel Tests
Therapeutic Drug
Assays

Table 1. Example of a general ledger department structure for
hospital labs.
Once the department structure is developed and
consistent with the general ledger, productivity targets
can be developed and used in each laboratory to monitor performance. One useful indicator of laboratory
performance is productivity measured as labor minutes
per test (in this case, labor refers to personnel that

perform specimen processing and direct testing and
excludes management and administrative personnel)
by department. As discussed earlier, measuring productivity on an overall lab basis, which is the method
used by hospital-wide benchmarking, does not provide
the necessary information for the lab to take action. By
contrast, setting productivity targets at the department
level that aim to reduce the labor minutes per test, even
by just a fraction of a minute, can lead to substantial
cost savings from one year to the next.

Improving performance

Assessing staff productivity by labor minutes per test
at the department level will often reveal that there is
room for improvement. That’s where a list of best practices for improving staff performance becomes useful.
Though not an exhaustive list, these are some key strategies to improve staff performance in clinical labs:
• Scheduling personnel to match peak volumes and low
volumes
• Minimizing overtime
• Cross-training of employees
• Consolidation of testing from low-volume locations
• Standardization of processes
• Constant focus on improvements to productivity and
workflow
• Review of support functions, including phlebotomy,
customer support, and specimen processing
• Use of information technology to automate processes
• Use of monthly reporting tools to drive accountability
• External benchmarking
Measuring productivity of staff and the laboratory
department represents a continuous improvement
initiative that includes the establishment of accurate
productivity targets at the department level, monitoring of performance on a monthly basis, and the use of
best practices to maximize efficiency and personnel
productivity.
Jeff Myers, CPA, is the vice president of consulting for Accumen and provides expertise on lab operations, consolidation,
strategy, outreach, and performance improvement. Jeff has over
20 years’ experience in health care finance, focusing on financial
analysis, decision support, strategic guidance, and operational
improvement analysis. His industry experience includes physician practice management, health insurance, commercial laboratory, and academic health care systems.
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ask the expert

ASK THE EXPERT

ADVANCES IN CELL-FREE FETAL DNA FOR
PRENATAL SCREENING by Masha G. Savelieff, PhD
Megan Allyse, PhD, is an assistant professor of biomedical ethics at Mayo Clinic. She
completed her PhD in sociology and social policy at the University of Nottingham, and her
postdoctoral research at the Stanford Center for Biomedical Ethics at Stanford University. At
Mayo Clinic, her research is centered on the translation of emerging medical technologies
from research into clinical practice. In particular, she is interested in issues around
reproductive ethics, women’s health, and health disparities in access to care. She is also
interested in enhancing the practice of clinical genomics. The overall goal of her research is
to provide appropriate, high-level care to all patients, regardless of socioeconomic status.

Megan Allyse, PhD

Q: What is noninvasive prenatal
testing (NIPT), and how does it
differ from standard screening
methods?

Q: What are some advantages

A: The current screening standard of
care, in the United States at least, is a
maternal serum test. Women are offered a
draw, and what it does is detects markers
in the maternal serum that are associated
with the presence of a fetal anomaly.
You’re looking at about an 85 percent detection rate with that screening protocol.

A: It has a higher detection rate for
trisomy 21, around 99 percent—better
than traditional screening. Again, this
is in comparison with other screening mechanisms and not diagnostic
mechanisms, such as amniocentesis or
chorionic villus sampling. Cell-free
DNA also has a slightly wider reach
than traditional screening, which detects
only trisomies 13, 18, and 21. Most
cell-free DNA panels currently on the
market do trisomies 13, 18, and 21, as
well as XY chromosome disorders such
as Klinefelter’s, XYY, and XXX. Some
companies have started adding certain
sub-chromosomal anomalies, like 22q11
deletion. But the positive predictive
value and negative predictive value of
those are still not very clear.

With regard to NIPT, I actually prefer
the term cell-free fetal DNA. Although
we call it “fetal” DNA, it actually derives
from the placenta. The cell-free DNA test
uses an algorithm to detect differences
between placental and maternal DNA,
and then sequences the placental DNA
fragments. Obviously, in pregnancies
where the placenta is not representative
of the fetus, for instance in placental mosaicism, you can get inaccurate results. In
theory, you can run the cell-free DNA test
as early as 10 weeks. What we call fetal
fraction—the amount of fetal (placental)
DNA in maternal serum—is detectable at
10 weeks, although I think that most labs
prefer to have a 12-week sample to make
sure they get enough DNA.
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and disadvantages of cell-free DNA
(NIPT) compared with pre-existing
prenatal testing technologies?

On the other hand, cell-free DNA is
much more expensive. These tests are all
offered by for-profit companies, so they
are not part of most states’ screening. All
the algorithms are proprietary, so if you
get a false positive or a no-call from the
lab, there is no way to get any insight on

December 2018

the result. Plus, you have to agree to very
specific contracts with the company, and
those can get complicated.

Q: What are the most exciting

technological future trends for
cell-free DNA?

A: There are at least two cases thus far
of successful whole-genome sequencing using cell-free DNA. But it is very
expensive, because you need a lot of
coverage. I don’t necessarily think in the
near future that’s really where we will
be going with the technology, mostly
because I don’t think it is necessary for
the vast majority of pregnancies. There
are various labs that have been targeting microdeletions and duplications.
However, in my mind, this is not yet
at the point where it can be accurately
translated to the clinic, though I think
that will improve.

Q: What is the focus of your
research on cell-free DNA?
A: I actually started in Stanford in
2010. That was the same year Stephen
Quake, who was the original IP holder
for NIPT at Verinata Health, started
the trials. And so we’ve been with NIPT
ClinicalLabManager.com
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almost since its inception. We’ve done a
variety of studies. We’ve surveyed the
national population about their hypothetical desire for the technology and
their concerns about the technology. In
one study that’s just out, we interviewed
women who got the cell-free DNA test
but who got a false positive or a no-call

There has certainly been an expansion
of the applications offered by cell-free
DNA. I will say that the data are excellent for trisomies 13, 18, and 21, and good
for XY disorders. For microdeletions,
they’re pretty terrible. My personal opinion would be that the expansion has been
too aggressive in places. Robust trials

“The first prenatal cell-free fetal DNA test
was commercialized in 2011. So you’re looking
at only about seven years of technology, which
is incredibly fast.”
result. They felt like they had trusted
the test because it was genetic and
should therefore be accurate, and really
felt betrayed that it had let them down.
But I will say that about half of them
said they would still do it again, if they
had a future pregnancy. That was an
interesting finding. We’ve also done a lot
of work on cell-free DNA in comparison with other options. Traditional serum screening is cheap, if not free, and
it’s right most of the time, but it doesn’t
do certain things like sex chromosome
aneuploidy. Cell-free DNA is expensive
and is right most of the time, but not all
of the time, and then diagnostic testing
is right pretty much all of the time, but
it does involve risks. So it is important
that women understand their various
options and what each means.

Q: What are some of the
changes you’ve seen that have
taken place in recent years in the
use of cell-free DNA in the clinic?
A: The first prenatal cell-free fetal DNA
test was commercialized in 2011. So
you’re looking at only about seven years
of technology, which is incredibly fast.

were carried out for the initial trisomies
13, 18, and 21. But after that, the industry
sort of gave up on academic clinical
trials and just started adding things to
the panel without really good evidence.
There are definitely a lot of things this
technology has done to benefit pregnant
women and their families. But I think we
also need to be cautious; more may not
necessarily be better in this case.

Q: What are some of the
challenges with expanding the
use of cell-free DNA in prenatal
care practice?
A: I think in most states in the United
States, a woman who is pregnant can
get traditional screening for free. It’ll be
covered by state screening, and even if
it’s not, it would be covered by Medicaid.
That’s pretty much the standard of care,
and it has a fairly low health disparity
rate. However, cell-free DNA is not covered in most states, so you are reliant on
either private insurance or out-of-pocket
costs. California and New York, however,
will pay for a cell-free DNA test under
Medicaid if the pregnancy is high risk
with a history of fetal abnormalities.

As far as expanding access, there is an
industry group called The Coalition
for Access to Prenatal Screening. It’s a
lobbying group put together by the six
biggest testing companies to pressure
the government to cover cell-free DNA
under Medicaid. I don’t know how effective it will be, because Medicaid is very
localized. So I think from the industry’s
perspective, the challenge is reimbursement—how to get the test covered.
Another challenge is that we don’t have
sufficient resources in place. I think that
most obstetricians are prepared to explain
Down syndrome, but are they prepared to
explain Klinefelter’s? Are they prepared to
explain 22q11? The answer is probably no,
because they don’t get the training. That’s
what a medicinal geneticist is for. So all
of a sudden we’re taking something that
clinically has traditionally been the realm
of genetic counseling and moving it into
family medicine and obstetrics.
Here at Mayo Clinic we have Mayo
Medical Labs, which is one of the larger testing labs, and we’re just starting a
pilot. When we send out test results, especially unexpected results, we include
on the bottom a reference back to the
Clinic: “If you or your patient has any
questions about this result, you can call
us at XYZ.” We are really trying to provide resources both to providers and to
patients who may be getting results they
don’t expect. There’s a lot of information coming from these genetic tests, so
we need to prepare for that.
Masha G. Savelieff, PhD, is a full-time
science writer and co-founder of SciGency
Science Communications. She obtained her
PhD in chemistry at the University of Illinois at Urbana-Champaign, and performed
research in medicinal chemistry, Alzheimer’s
disease, and cancer biology before becoming a
full-time writer.
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product round-up

solutions FOR THE CLINICAL LAB
From assays to analyzers, these are some of the latest and greatest products for use in the clinical lab

BECKMAN COULTER DIAGNOSTICS HEMATOLOGY ANALYZER SOFTWARE
To help laboratories deliver the fast, accurate results that physicians and patients need with greater
efficiency, Beckman Coulter Diagnostics launched its next-generation software to support new and
existing DxH 500 hematology analyzers. The version 2 software upgrade gives small-volume clinical laboratories access to a comprehensive suite of tools, including a proprietary dynamic-gating
methodology for improved flagging and a sophisticated quality control menu. The technology
improves results flagging by adjusting the thresholds between cell cluster arrangements. This
unique, multi-layered system of adjustable gates enables the analyzer to better identify cell populations, giving laboratories confidence in the accuracy of results and reducing slide reviews that can
interrupt workflow.

FUJIREBIO DIAGNOSTICS LUMIPULSE G
B•R•A•H•M•S PCT ASSAY
Procalcitonin (PCT), a biomarker specific to bacterial infections,
offers advantages as an aid to guide antibiotic treatment decisions
or to assess the risk of critically ill patients for progression to sepsis
or septic shock. With Fujirebio Diagnostics, Inc.’s Lumipulse® G
B•R•A•H•M•S PCT Assay for testing on its LUMIPULSE® G1200
immunoassay platform, clinicians can more accurately determine the
change in PCT levels and, therefore, the effectiveness of antibiotics,
as well as make more informed antibiotic initiation and discontinuation decisions. The assay recently received FDA clearance.

ABBOTT INFLUENCE A & B
AND STREP A ASSAYS
Abbott has received FDA clearance for its next-generation
Influenza A & B 2 and Strep A 2 molecular assays for
point-of-care testing. Currently available on the ID NOW™
platform (formerly Alere i), both assays have been granted a
CLIA certificate of waiver. The enhanced Influenza A & B 2
assay offers the fastest point-of-care molecular detection and
differentiation of influenza A and B virus available—in 13
minutes or less, with early call out of positive results in as little
as five minutes—and allows for room temperature storage of
all test components, simplifying and streamlining test ordering
and storage. The Strep A 2 provides molecular detection of
Group A Streptococcus bacterial nucleic acid, the primary
cause of bacterial pharyngitis, more than twice as rapidly as
other available molecular tests, with no culture confirmation
required for negative results.
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SCIEX TOPAZ™ PREP STATION
This year, SCIEX launched its new Topaz™ Prep Station, an automated sample preparation workstation that is ideal for labs managing high daily sample volumes. The Topaz Prep Station supports the Topaz™ LC-MS/MS System, a Class I Medical Device designed to simplify adoption
for new mass spectrometry users, while still offering the functionality needed for more advanced
users. Along with the Topaz Prep Station, SCIEX also introduced its new FDA-approved Vitamin
D 200A Assay Kit. This kit is a locked, pre-validated assay that allows labs to perform vitamin
D analysis in-house, and employs automated sample preparation on the Topaz Prep Station to
deliver highly accurate results to support medical decisions and quality patient care.

ORTHO CLINICAL DIAGNOSTICS
VITROS® XT 7600 INTEGRATED SYSTEM
Having received FDA clearance, Ortho Clinical Diagnostics’ VITROS® XT 7600 Integrated System will now enable clinical laboratories to keep pace with a rapidly evolving global health care environment. The system’s DIGITAL CHEMISTRY™ technology combines
Ortho’s proprietary MicroSlide technology with sophisticated digital
imaging capabilities and the potential to perform two separate lab
tests simultaneously. DIGITAL CHEMISTRY™ brings powerful data intelligence, operational improvements, and heightened quality to the lab
to help clinical laboratories keep pace with a rapidly evolving global
health care environment, without requiring additional lab space.

SIEMENS HEALTHINEERS HIGH-SENSITIVITY
TROPONIN I ASSAYS
When a patient experiencing chest pain enters the emergency
department, a physician orders a blood test to determine
whether troponin is present. As blood flow to the heart is
blocked, the heart muscle begins to die in as few as 30 to
60 minutes and releases troponin into the bloodstream. Now,
Siemens Healthineers is helping to shorten the time doctors can
diagnose a life-threatening heart attack with two assays that offer unparalleled precision. The FDA has cleared High-Sensitivity
Troponin I assays for the Atellica IM and ADVIA Centaur XP/
XPT in vitro diagnostic analyzers from Siemens Healthineers to
aid in the early diagnosis of myocardial infarctions.

THERMO FISHER SCIENTIFIC ONCOMINE CHILDHOOD CANCER RESEARCH
ASSAY AND INTERNATIONAL CHILDHOOD ONCOLOGY NETWORK
Thermo Fisher Scientific recently established the International Childhood Oncology Network
(ICON) and launched its Oncomine Childhood Cancer Research Assay, a comprehensive, nextgeneration sequencing (NGS) panel that targets mutations associated with pediatric and young
adult cancers. Thermo Fisher's ICON is a resource to develop a global community of researchers who collaborate by sharing data, best practices, and experiment protocols to drive deeper
understanding of pediatric, childhood, and young adult cancers. To enable comprehensive
analysis of tumor samples, Thermo Fisher's new Oncomine Childhood Cancer Research Assay
combines specific mutations, gene amplification, and fusions in a single panel.
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how it works

THE NEED FOR STANDARDIZATION ACROSS TEST SITES

Q
A

As health networks grow, the number of peripheral sites performing routine tests increases.
With multiple lab sites tasked with running the same procedures, standardization can
become a key issue. A reference lab, for instance, might send blood specimens out to
several separate sites. It is crucial that all of the specimens achieve the exact same quality
of separation. However, staff at one site might (in an effort to save time) incorrectly assume that spinning an EDTA tube for seven minutes at 4,000 g is equivalent to spinning for
10 minutes at 1,800 g. How can the reference lab ensure that every test site is spinning
patient samples on the identical cycle?
One of the simplest, yet most effective ways for test labs to standardize the separation of patient samples across
different sites is to use set and lock centrifuges. By eliminating unnecessary complexity in settings adjustment,
set and lock centrifuges leave little room for error. The operator simply pushes a button and the centrifuge runs
the pre-set cycle—consisting of the exact same time and g-force as the set and lock centrifuges at sister labs—
without any need for adjustments. In contrast to programmable centrifuges, which are easy for any operator to
adjust, set and lock centrifuges are intentionally designed to keep their settings locked in; while the settings can
be customized, it is not easy or intuitive for the end user to make changes to the program. Locking in validated
cycles helps to prevent inconsistencies across lab sites. Drucker Diagnostics’ HORIZON series of “Set & Lock”
centrifuges offer two different levels of simplification: a minimalist one-button, single-setting unit, or the more
versatile HORIZON series with three locked pre-set cycles for chemistry, coag, and urine.
“SET & LOCK” CENTRIFUGES…
• Minimize potential error • Reduce training time • Deliver the best patient outcome

By placing limits on the centrifuge’s settings, hospital labs gain assurance that patient samples at
separate sites are being subject to identical, validated cycles. Ultimately, this level of standardization
across labs leads to greater precision in test results and a higher quality of patient care.
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REGISTRATION NOW OPEN

SUMMIT.LABMANAGER.COM

North Carolina State
Crime Lab Tour

Great Leadership
and Why it
Matters

Developing Your
Team’s Higher Safety
Consciousness

Auditing Suppliers and
Vendors/Qualifying
Analytical Equipment

Greening Your
Lab: Sustainability
Practices Your Staff
Can Implement Now

More Science in
Less Space

Herding Cats:
Managing a
Highly Trained and
Knowledgeable Staff

Lab Manager Boot
Camp: Leading
Through Effective
Communication

Lab Manager Leadership Summit will focus on key
management, business, safety, and staffing challenges facing
today’s lab managers.

MAY 13-15, 2019

The program’s expert speakers will provide the critical
information and practical advice lab managers need to lead
their teams to higher levels of engagement and commitment.

THE RESEARCH TRIANGLE
NORTH CAROLINA

Based on Lab Manager’s 12 years covering the topics that
matter most to lab managers, we know our Leadership Summit
will be relevant, lively, and on target.

SUMMIT.LABMANAGER.COM

 LEARN MORE

