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Requlators Want a QC Solution

Risk Management, continued from page 3

the lab knows which ones those are—that
are rock-solid performers that never, ever
change. So, do you really need to do exter-
nal QC every day for those? Probably not.
But there are many other tests that are not
quite so rock-solid in their performance,
and they’re sensitive to reagent lot changes
and other variables. For these tests, thereisa
need to have more intense scrutiny of your
QC? EP-23 also prompts the laboratorian
to look at factors outside of the analytical
phase that might inform the type and in-
tensity of QC, Cooper said. For example,
how the test is used clinically: an incorrect
triglyceride would not carry the same risk
as a false-negative HIV result.

Nichols emphasized that risk manage-
ment would rarely mean complete reliance
on an instrument’s internal monitoring sys-
tems, however. “A device may have an elec-
tronic check that looks at the device itself
and tells us that it’s functioning to specifica-
tion, but that doesn’t tell you anything about
the liquid reagents that are read by that de-
vice,” he said. “That’s where we have to con-
sider what other types of controls we have.”

A customized QC plan based on risk
management can also help the lab justify
elements of its budget. Testing external
liquid QC means consuming reagents and
takes staff time, Nichols noted. “More and
more, hospital administrators are asking us
why we have so much non-productive test-
ing, and everyone is thinking about limited
resources in terms of staff and money,” he
said. “With risk management, you've docu-
mented why you run external QC or per-
form other controls when you do, and how
it addresses your particular risks.”

Beyond the Analytical Phase

Despite EP-23’s focus on the analytical phase
of testing, risk management could also do a
lot to help labs deal with pre-analytical and
post-analytical errors, stressed Jan Krouwer,
PhD, an in vitro diagnostics industry con-
sultant who has worked with test and instru-
ment manufacturers on risk management.
As a standard in engineering, manufacturers

cades, but the concept has broad application
outside that realm. “It could work for labs. In
fact, it’s an essential part of how you would
manage quality in a laboratory, because
there are a lot of errors in a lab that are re-
ally dealt with best by risk management,” he
said. “In particular, all of the pre-analytical
and post-analytical errors, youre not going
to assess them very effectively by the usual
evaluation means of method comparison
and imprecision studies. But they are ame-
nable to risk management.”

Risk management can help labs under-
stand and manage the limitations of tradi-
tional external QC, according to Krouwer.
“Essentially, external QC is just looking at
differences from the target. But, if you're
asking about how all of the steps in your
process could go wrong, and seeing wheth-
er or not you have effective means of pre-
venting each item from going wrong, that’s
quite a different process, and one that could
be quite useful for laboratories.”

However, Krouwer warned that the
well-established techniques in risk manage-
ment need to be followed closely to achieve
the maximum benefit. “This is one of the
potential problems with risk management.
Everyone does risk management to some
degree; it’s in everyone’s life. For example,
when do I change lanes on the freeway?
Formal risk management comprises a set of
techniques that’s not hard to learn. But to
do the technique informally is not as valu-
able,” he said. “If risk management is imple-
mented informally, you can miss things.”

Hospitals accredited by the Joint Com-
mission must conduct a risk assessment
of one area of their operations every 18
months. The organization does not track
which operational area hospitals choose,
and could not say which, if any, hospitals
had chosen the lab. Krouwer’s experience
with hospital risk management serves
as a cautionary tale, though. He wrote a
software application for hospitals to help
them fulfill this requirement, but hospi-
tals struggled with taking the time and ef-
fort the risk management process required
even with the aid of the software, he said.

much quicker where they could just check
off boxes,” he said.

A New Option for Regulators?

While quality experts in the lab community
have mulled the concept of risk manage-
ment for a long time, the current push that
resulted in EP-23 began in 2005 when CMS
convened its “QC For the Future” meeting
that brought together professional associa-
tions, industry representatives, and other
regulatory agencies to tackle the gaps left by
the CLIA final rule.

In the original 1992 version, CLIA called
for the FDA to review manufacturers’ claims
about the built-in QC features of their devic-
es, with labs responsible for following manu-
facturers’ instructions. When FDA could not
meet its end of the bargain due to resource
constraints, CMS had to regroup. The result
was the basic 2-levels-a-day default for exter-
nal QC, and the call for lab directors to devel-
op their own quality plan that went beyond
the minimum and that took into account the
lab’s particular needs and environment.

CMS now plans to evaluate EP-23, in
concert with other lab accreditors, to con-
sider making risk management a part of
CLIASs interpretive guidelines. “We engaged
in a partnership with CLSI because they use
a consensus approach to their documents.
We felt it would be good to work with an
organization like CLSI so that people would
not assume that we were sitting in our ivo-
ry tower and making up policy on quality
control,” said Judith Yost, MA, MT (ASCP),
director of CMS’s Division of Laboratory
Services. “We have also provided, among
the other government agencies involved in
CLIA, representation on the subcommittee
that developed the document.”

Yost pointed out that the top 10 defi-
ciencies chart that CMS has tracked over
the years always features QC problems. Al-
though the number of labs cited by CLIA
for QC failures has declined in recent
years, other accreditors like the College of
American Pathologists (CAP) and the Joint
Commission rank QC issues at the top of
their deficiencies. “Problems with quality
control do not seem to be going away, and
that’s why we feel that whatever we do next
is so crucial,” Yost said. “That’s why we will

have employed risk management for de- “My sense was that they wanted something  be looking at EP-23 so closely.” (LN
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Renewed Emphasis on Staining Patterns

ANA Testing, continued from page 1

evolving, and evidence is emerging that
could help improve the specificity of estab-
lished methods. Indirect immunofluores-
cence (IIF) has been used since the 1950s to
detect ANAs, initially using rodent organs
and now, most commonly, human epithe-
lioid laryngeal cancer cell (HEp-2) cell lines
as substrates. IIF offers the advantages of
providing both ANA pattern and titer in-
formation, and detecting in excess of 100
autoantibodies. The method has very good
sensitivity for certain SRDs, such as lupus
(85%), mixed connective tissue disease
(100%), and drug-induced lupus (100%).

However, IIF has some downsides as
well. It suffers from being a non-standard-
ized manual test and having subjective result
interpretation and low reproducibility. This
time-consuming, low throughput test also
produces its share of false negatives for cer-
tain autoantibodies, including Jo-1 (30%),
Ribosomal P (40%), and proliferating cell
nuclear antigens (30%). At any given time,
ITF misses about 15% of lupus patients, too,
but when established patients are followed
over time, approximately 97-98% will have
positive IIF results, according to Carey.

On the flip side, as many as 13% of
healthy individuals will have positive ANA
ITF results at a 1:80 dilution. Though higher
titers generally are thought to be more
clinically significant and indicative of SRD,
evidence suggests that beyond a threshold
of 1:80 or 1:160, ANA titer “has little bear-
ing on diagnosis or disease activity; accord-
ing to Marvin Fritzler, MD, PhD, professor
of medicine at the University of Calgary in
Alberta, Canada.

What'’s in the Pattern?

Given the sometimes limited information
provided by titers, clinicians also use the
staining pattern for diagnostic clues. Sev-
eral ITF patterns have been linked to specific
antigens and SRDs. For instance, a mitotic
apparatus pattern is associated with nuclear
mitotic apparatus 1, which is present in lu-
pus and Sjogren syndrome. However, the
staining pattern is not always specific for
ANA or disease. As an example, a speckled
pattern has been associated with certain
ANAs like SS-A/Ro, but it also is found in
patients with a variety of SRDs, as well as in
healthy individuals.

Even with the limitations of both titer
and staining patterns, some researchers are
looking closer at staining pattern as a way
to discriminate healthy individuals from
those with SRDs. In a recent study com-
paring healthy subjects to patients with
SRDs, Brazilian researchers found distinct
pattern profiles between the two cohorts
and suggested that pattern is a “critical pa-
rameter” for interpreting positive ANA ITF
results (Arthritis Rheum 2011;63:191-200).
The nuclear dense fine speckled pattern
occurred only in healthy individuals, and
at a moderate titer of 1:640 in nearly two-
thirds. In contrast, nuclear course speckled,
nuclear homogeneous, and nuclear cen-
tromeric patterns were found only in pa-
tients with SRDs. The nuclear fine speckled
pattern was common to both groups, but
tended to be of high titer in patients with
SRDs and low titer for healthy individuals.

“Our daily practice suggested that the
ANA pattern might play a role in the inter-

pretation of a positive ANA test. However,
we were surprised by the extent with which
this parameter may guide the clinical sig-
nificance of a positive ANA test,” said the
study’s senior author, Luis E. C. Andrade,
MD, PhD, associate professor of medicine
and head of rheumatology at Universidade
Federal de Sao Paulo, Brazil. “Our results
imply that certain ANA patterns, such as
the nuclear homogeneous and the nuclear
coarse speckled pattern, should direct a
thorough clinical and laboratory investi-
gation to unravel a systemic autoimmune
disease, especially within the spectrum of
systemic lupus erythematosus. Even if no
abnormality is found in an initial screening,
it may be wise to follow such patients for a
while because they may be undergoing an
incipient stage of the disease.”

While Andrade and his coauthors called
for further research to test the reproducibil-
ity of their findings, he suggested that labs
could readily implement this approach to
pattern recognition. “The analyst in an or-
dinary clinical laboratory should be able to
recognize the ANA patterns that are clinical-
ly relevant and those that are most probably
observed in individuals with no apparent
autoimmune disease,” he commented.

In an accompanying editorial, Fritzler
agreed that “this study may provide the
leading edge of understanding which au-
toantibodies rule out the diagnosis of sys-
temic ARD” However, he went on to cau-
tion that as promising as the findings may
be, “interlaboratory exchange of sera and
the establishment of a validated reference
standard producing the nuclear dense fine
speckled IIF pattern are desperately needed
before these observations can be put into
wide clinical laboratory practice.”

Technological, Standardization Advances

Recently, some manufacturers have taken
steps to automate both the analytical and
pre-analytic components of IIF ANA test-
ing, including using automatic fluorescent
image analysis to provide a virtual titer,
thereby eliminating the process of manu-
ally staining a series of diluted samples.
At least one system simultaneously reads
multiple slides and provides basic positive
or negative results and pattern recognition.

Recognition of the variability of IIF
and other types of autoantibody testing
methods lead in the early 1980s to forma-
tion of the Autoantibody Standardization
Committee in Rheumatic and Related
Diseases under the auspices of the Interna-
tional Union of Immunological Societies,
the World Health Organization, Arthritis
Foundation, and the Centers for Disease
Control and Prevention (CDC). In the
intervening decades, the committee has
overseen development of reference sera
for 16 ANAs which are available through
CDC to research and diagnostic laborato-
ries and companies developing autoanti-
body diagnostic kits. Andrade, who chairs
the committee, indicated that the group
is on the verge of releasing a standard for
citrullinated peptides and is in the process
of establishing standards for antibodies to
beta-2 glycoprotein 1.

Other standardization efforts are under-
way as well. For instance, the European Au-
toimmunity Standardization Initiative was
founded in 2002 with the goal of improv-

For Further
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ing diagnostics in chronic rheumatic dis-
orders by strengthening the collaboration
between clinical and laboratory scientists
responsible for autoimmune diagnostics.

The Move to Higher Throughput

Even as technology, the evidence base, and
standardization efforts coincide to improve

the performance of ITF and other tradition-
al assays based on hemagglutination reac-
tions and immunodiftusion, these meth-
ods are being given a run for their money
by enzyme immunoassays (EIA) and other
solid phase methods like microarrays and
bead-based assays. The latter have come

See ANA Testing, continued on page 6
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Multiplex Short
On Antigens

ANA Testing, continued from page 5

ANAs in Diagnosing
Systemic Rheumatic Disease

Some antinuclear antibodies are used as part of the diagnostic criteria for certain systemic rheumatic diseases,

but others are used to support the diagnosis of some SRDs.
on strong in the past 15 years, and may ac-

count for more than half the testing cur-

Antinuclear Antibody used as

rently performed in the U.S., since many
high-volume labs use the tests, according
to David Keren, MD, medical director of
Warde Medical Laboratory in Ann Arbor,
Mich.

These methods offer some distinct
advantages in an era of belt-tightening in
healthcare. Automated and faster than IIE,
they run on platforms that can be used to
perform other tests and are easier for lab
staff to maintain proficiency on. The qual-
ity of these tests has improved over time,
and College of American Pathologists
surveys show that both EIA and multiplex
tests perform well in comparison to IIF, ac-
cording to Keren. But they have their own
set of challenges.

“The solid-phase assays such as bead
and EIA assays include relatively few anti-
gens in comparison to intact HEp-2 cells.
They also don’t provide information such
as patterns of reactivity and strength of ti-
ter, which rheumatologists have found use-
ful in evaluating their patients,” explained
Keren. “Further, manufacturers of solid

Disease
Lupus
MCTD
Sjogren’s Syndrome
Scleroderma
PM/DM
Secondary APAS
Juvenile Chronic Arthritis

Diagnostic Criterion
ANA, anti-dsDNA, anti-SM
anti-U1RNP (high titer)
Anti-SS-A(Ro)/Anti-SS-B (La)

Supports Diagnosis

Anti-centromere, anti-topo |
Anti-tRNA synthetases
ANA, anti-dsDNA

ANA

Legend: anti-dsDNA: anti-double stranded DNA; anti-SM: anti-smooth muscle; MCTD: mixed connective tissue
disease; anti-UTRNP: anti-U1 ribonucleoprotein; anti-topo |: anti-toposomerase |; PM/DM: poly-dermatomyositis;
Secondary APAS: Secondary anti-phospholipid antibody syndrome

Source: International Federation of Clinical Chemistry and Laboratory Medicine Guidelines for Antinuclear Antibody Testing.

phase assays use different combinations of
antigens and even within one manufactur-
er, one must compare lot-to-lot variability.”

What's it Missing?

One analysis of commercial multiplexed
ANA screening kits found that they used
a range of six to 15 antigen combinations

(Lupus 2005;15:412—421). Depending on
how they’re made, some solid-phase assays
contain, in addition to specific antigens, an
extract of HEp-2 cells that enables detection
of a broader range of antigens. While these
assays generally perform well, depending
on a patient’s SRD and the type of autoan-
tibodies he or she has, the assays will do bet-
ter or worse. For instance, a recent analysis

poor outcomes, so the insensitivity of some
assays in picking it up is a concern.

“Those patients are at high risk of renal
crisis and can have abrupt onset of disease,
presenting initially with renal crisis and not
having other clinical signs like skin thicken-
ing. So the emergency physician or inter-
nist may not consider scleroderma as an
underlying etiology because they’re seeing

4 ) of scleroderma patients found that only anegative ANA. That potentially could lead
51% tested positive by multiplex assay ver-  the patient to not being treated appropri-
. ’ sus 91% by IIF (Clin Rheumatol 2011 DOI  ately.”
u a I t 10.1007/510067-011-1766-6). Although .
there was good agreement between the IIF:Still the Gold Standard
methods in detecting Sc170, RNP,and cen-  For labs that are using EIA or multiplex
] ] ] ] tromere antibodies, the multiplex assays ANA tests instead of IIF, do the benefits
did not detect several autoantibodies of of higher throughput and less staft time
importance in scleroderma. outweigh some sensitivity and specificity
“The test performs well in whatit'sbeen  problems? Not according to the American
designed to do, which is to detect those spe-  College of Rheumatologists, which in 2009
) cific antibodies that have been put into the  issued a position statement that declared
e a e n S Dedicated to assay. The problem is, for certain subsets of ~ that despite the advent of multiplex and
In-Vitro patients, it has a high false-negative rate,”  other solid-phase assays, IIF remains the
. . explained the study’s lead author, Victoria  gold standard for ANA testing (See Table,
Di agnostics Shanmugam, MD, an assistant professor  below). The statement went on to call for
of medicine at Georgetown University in  labs using the newer methods to provide
CH50 v ‘h’ Washington, D.C. In the case of sclero- data to ordering physicians showing that
The only total complement activity = e derma, one of the missed autoantibodies, their assay has the same or improved sensi-
assay for automated systems RNA polymerase III, is associated with  tivity and specificity compared to IIE.
Bilirubin . o
Minimize influence of hemoglobin ANA TEStlng Recommendations
by oxidation with vanadate How Doesyour Lab Measure Up?
NEFA . . A task force of clinical experts convened by the American College of
Enzymatic assay for Free Fatty Acids Rheumatology (ACR) examined the evidence surrounding antinuclear
| antibody (ANA) testing and issued a position statement that was ap-
HDL ChDﬁ|§5tEl’D| “li - proved by the ACR board of directors in 2009.
CEMLN certifie . -
s Recommendations of the task force included:
Immunoinhibition method
» The immunofluorescence (IF) ANA assay should remain the gold
Lp(a} standard for ANA testing.
Turl;_aldlmetrn_: Immunaoassay » Hospital and commercial laboratories using bead-based multiplex
for lipoprotein(a) platforms or other solid phase assays for detecting ANAs must pro-
vide data to ordering physicians on request that their assay has the
same or improved sensitivity and specificity compared to IF ANA.
) ~ » In-house assays for detecting ANA, as well as anti-DNA, anti-Sm,
A - P anti-RNP, anti-Ro/SS-a, anti-La/SS-B, etc., should be standardized ac-
cording to national (eg., CDC) and/or international (eg., WHO/IUIS)
1600 Bellwood Rd. Richmond, VA 23237 standards.
Wako Diagnostics E?g;aﬂ?ﬂcﬁm?ﬁﬂ.wg > Laboratories should specify the methods used for detecting ANAs
www.wakodiagnostics.com when reporting their results.
_ /
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Where does this leave laboratorians
and clinicians? If Shanmugam and other
rheumatologists worry that false-nega-
tive results primarily by EIA or multiplex
methods might lead to potentially serious
diseases being misdiagnosed or at least not
readily identified, others see even darker
clouds in complicated work-ups that can
arise from false positives by IIE. “ANA fre-
quently is performed as a screening test
and unfortunately, it’s a poor screening
test with low sensitivity and specificity for
disease. So when it’s used that way, you get
a lot of weakly to mildly positive tests and
the patients get referred to rheumatologists
only to find there’s no disease present,”
said Charles Spencer, MD, section chief of
rheumatology at Nationwide Children’s
Hospital and professor of clinical pediat-
rics at The Ohio State University College
of Medicine in Columbus. “A low-titer
ANA probably costs the healthcare system
$500 to $2,000 every time one is performed
that’s inappropriate” Some ANAs are used
as part of the diagnostic criteria for certain
systemic rheumatic diseases, but others
are used to support the diagnosis of some
SRDs (See Table, top of p. 6).

Wading Through Testing Challenges

Although rheumatologists are familiar
with the pros and cons of the various ANA
methods, they often are not the ones order-
ing the tests initially. Donald Bloch, MD, a
rheumatologist and assistant professor of
medicine at Harvard Medical School, em-
phasized that general complaints like mus-
culoskeletal pain and fatigue, which many
SRDs share with a variety of other illnesses,
can trip-up internists. “The doctor’s faced
with a patient with vague symptoms. He
doesn’t know what to think in advance and
the differential diagnosis could be quite
large, ranging from a functional diagno-
sis to very severe illness. He’s looking for
a hint—does his patient have an autoim-
mune disease?”

This problem can be compounded
when the ordering physician isn’t aware
of the type of ANA test that’s being per-
formed. According to Shanmugam, ini-
tially after some labs switched to EIA or
multiplex methods, it was difficult to re-
quest IIF, but this situation has since been
rectified. “The lab needs to make sure that
physicians like hospitalists, emergency phy-
sicians, and internists have easy access to
immunofluorescence assays so that if they
have a clinical suspicion for an autoim-
mune disease they have the opportunity to
request ITE” she suggested.

By the same token, labs offering the
newer methods need to tweak their menus
and educate physicians about how to uti-
lize the tests. “Sometimes with ELISA, it’s
built-in that if the ANA’s positive, then all
these other tests will be done. But they’re
usually not needed,” said Spencer. “So you'd
want to have some barrier so that all these
other tests aren’t automatically ordered,
and there’s a step-wise order to the process.”

Indeed, guidelines for ANA testing by
the International Federation of Clinical
Chemistry and Laboratory Medicine sug-
gest that clinicians and laboratorians might
want to agree on “practical algorithms for
test ordering, for rational stepwise explora-
tion of a preliminary result at screening, and
for interpretation of a positive final result.”

Many labs, Carey’s included, run an
EIA if the physician orders an ANA test

without specifying IIE If the initial EIA is
positive, the lab confirms the result with
IIF and reports both titer and pattern. This
approach, coupled with advisory com-
ments, has worked well at Henry Ford
Health System, he said. “I've found this
very helpful, in reassuring my clinicians
that after reviewing a weak positive ANA
screen, that if they feel the signs and symp-
toms are not there for making a diagno-
sis for systemic rheumatic disease, they’re
probably right. I've seen that with follow-
up notes advising patients of the meaning
of these positive tests.”

As the technologies and evidence base
around ANA testing continues to evolve,
labs will do well to keep up the conversa-
tion with physicians. As Bloch observed,
“It’s our responsibility to teach clinicians
not to fear a positive ANA.”
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Lipids and Lipoproteins

The Value of the CDC Lipid Standardization Program

BY MARY M. KIMBERLY, PHD

he Centers for Disease Control and Prevention (CDC) has worked for more than 50 years to stan-

dardize lipid and lipoprotein measurements to improve public health. Early efforts focused on de-

veloping a reference system, including reference measurement procedures and reference materials

to use in the Lipid Standardization Program. Not only has this important infrastructure program

permitted comparisons of clinical and epidemiological studies, but it has also allowed researchers
to recognize long-term population trends in lipids and lipoproteins. Furthermore, the Lipid Standardization Pro-
gram has provided a uniform basis for patient selection and data interpretation in clinical and epidemiological
studies.

Most importantly, however, these efforts have enabled the National Heart, Lung, and Blood Institute’s (NHLBI)
Expert Panel on Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults, known as the Adult
Treatment Panel (ATP), to develop guidelines used by physicians to diagnose, treat, and monitor patients with
cardiovascular disease (CVD).First issued in 1988 (ATP 1), major revisions of ATP occurred in 1993 (ATP Il) and 2001

(ATP 1) (7,2).

In anticipation of the forthcoming ATP IV guidelines, this review will focus on the key aspects of the Lipid Stan-

dardization Program and will compare the important parameters of the ATP guidelines.

The ATP lll Guidelines

Low-density lipoprotein cholesterol (LDL-
C) is the primary target for therapeutic
treatments of adults with high blood cho-

lesterol in the ATP III guidelines issued in
2001. The expert panel revised the guide-
lines in 2004 based on additional clinical
trial evidence, lowering the LDL-C target
of therapy level for people at high risk for
CVD (Table 1).

While ATP IIT places the greatest em-
phasis on LDL-C, high-density lipoprotein
cholesterol (HDL-C) also plays an impor-
tant role. The expert panel determined that
<40 mg/dL HDL-C was undesirably low
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and that =60 mg/dL counted as a nega-
tive risk factor for CVD (Table 2). Elevated
triglyceride (TG) levels are also cited as a
risk factor for CVD in ATP III, because the

panel found new evidence suggesting that
TGs were a marker of elevated atherogenic
remnant lipoproteins. Consequently, ATP
III recommends lower medical decision
points for TG compared to previous guide-
lines (Table 3).

ApoB: Missing in Action?
One marker that is notably absent from
ATP IIl is apolipoprotein B (apo B).

A measure of all atherogenic particles

in blood, apo B is the primary apolipopro-
tein of LDL-C and includes remnant lipo-
proteins that are rich in TG. Considerable
evidence demonstrates that LDL-C and
apo B are highly correlated in persons with
normal TG levels, yet levels of apo B are
disproportionately higher in people with
hypertriglyceridemia.

In 1998, researchers introduced a value
called non-HDL-C as a surrogate for apo
B, which was derived from the equation:
non-HDL-C = total cholesterol — HDL-C
(3). While the ATP III guidelines did not
include direct assessment of apo B, the
panel recommended that labs calculate
non-HDL-C from this equation. They in-
cluded this secondary treatment target for
individuals with high TG (=200 mg/dL) for
three reasons: 1) the apo B assays available
at the time were not well-standardized; 2)
there were insufficient prospective studies
of individuals with high TGs that showed
greater predictive power for apo B com-
pared to non-HDL-C; 3) the expense of
measuring apo B in addition to routine
lipid analysis was too great. Researchers
subsequently showed that labs could obtain
qualitatively similar results for non-HDL-C
and apo B without regard to TG concen-
tration (4), lending further support to the
expert panel’s decision not to include apo
B in the guidelines. But in spite of the fact
that non-HDL-C can be calculated from
two standard lipid and lipoprotein labora-
tory markers, physicians and clinical labo-
ratories have been slow to adopt it.

Reference Measurement Procedures

In order to create the ATP III treatment
guidelines, NHLBI’s expert panel relied
upon research studies from laboratory
measurements that were standardized
through the Lipid Standardization Pro-
gram. The National Cholesterol Education
Panel (NCEP) convened an additional pan-
el of laboratory experts, the Working Group



Table 1

Revised ATP Il Classification of Serum LDL-C

Risk Category Risk Definition LDL-C Goal
High With CHD or CHD risk equiva- <100 mg/dL
lents; FRS >20% Optional <70mg/dL
Moderately High =2 risk factors; FRS 10 t0 20% <130 mg/dL
Moderate =2 risk factors; FRS <10% <130 mg/dL
Lower 0-1 risk factors <160 mg/dL

Consider Rx

Initiate TLC

=100 mg/dL =100 mg/dL
=130 mg/dL =130 mg/dL
=130 mg/dL =160 mg/dL
=160 mg/dL =190 mg/dL

Abbreviations: coronary heart disease, CHD; Framingham Risk Score, FRS; therapeutic lifestyle changes, TLC.

on Lipoprotein Measurement, which also
advised NHLBI on method performance,
and recommended selecting CDC’s refer-
ence measurement procedures to standard-
ize the methods in clinical laboratories (5).

At that time, CDC used the Abell-Ken-
dall method for cholesterol, which involves
saponification of cholesterol ester, extrac-
tion of cholesterol, followed by developing
the chromophore and measuring it (6).
For HDL-C, the reference measurement
procedure involved ultracentrifugation to
separate the very low-density lipoproteins
(VLDL) from HDL-C. The method also
removed apo B-containing lipoproteins by
precipitation with a reagent composed of
heparin and Mn*? ions. In the final step,
the Abell-Kendall method quantitates the
remaining cholesterol that is associated
with HDL.

To measure LDL-C, CDC used a beta-
quantification procedure that was exactly
the same as the HDL-C method. The meth-
od included an additional measurement of
cholesterol in the bottom fraction (BF-C) of
the centrifugation step but before the pre-
cipitation. LDL-C was then calculated from
the equation: LDL-C = BF-C— HDL-C.

Historically, CDC has used the chromo-
tropic acid method as the reference mea-
surement procedure for TG. This method
was recently discontinued in favor of an
isotope dilution-gas chromatography/mass
spectrometric method, which will soon be
published by CDC.

Homogeneous Direct Method Issues

In contrast, most of the lipid and lipopro-
tein epidemiologic studies and clinical tri-
als have employed chemical precipitation
methods for measuring HDL-C. They ei-
ther use the Friedewald equation to calcu-
late LDL-C or measure it indirectly using
a beta-quantification approach. In such
studies, LDL is defined as the lipoprotein
fraction with a density of 1.019-1.063 g/mL.
In practice, however, the beta-quantifi-

cation reference method procedure for
LDL-C uses ultracentrifugation to separate
LDL at 1.006 kg/L, the native density of se-
rum. This fraction includes: intermediate-
density lipoprotein (IDL); some, but not
all, of lipoprotein(a); and possibly larger
apolipoprotein E (apo E)-containing HDL
particles. It is worth noting that by recom-
mending the CDC beta-quantification
method be the accuracy point, the Work-
ing Group on Lipoprotein Measurement
effectively defined LDL as a broad band of
densities that includes these other apo B-
containing lipoproteins (5,6).

Implementing Direct

Homogeneous Assays

Since the ATP III guidelines were published,
commercial homogeneous methods that
measure HDL-C and LDL-C directly have
become more widely available. The CDC’s
Cholesterol Reference Method Laboratory
Network (CRMLN), which uses reference
measurement procedures traceable to the
CDC, has standardized these methods.

Several published studies assessed the
reliability and accuracy of these assays, and
in some cases labs have observed discrepant
results with the homogeneous direct HDL-
C (dHDL-C) methods. Although com-
parison studies have been published that
evaluated dLDL-C and/or dHDL-C meth-
ods, these studies usually were performed
with one or only a few of the commercially
methods available, often did not include
comparison to the reference measurement
procedure, and usually did not include se-
rum from dyslipidemic subjects. Therefore,
labs that want to replace the Friedewald
calculation with a homogeneous dLDL-C
assay should first carefully evaluate new as-
says (7).

A good starting point for such evalua-
tion studies is a paper published by Miller
and colleagues in which they evaluated
the results of all commercially available
dLDL-C and =dHDL-C assays (8). The

Table 2

ATP Il Classification
of Serum HDL-C

HDL-C Concentration Risk Category

<40 mg/dL
=60 mg/dL

High

Low (negative risk factor)

team collected samples from 37 subjects
without disease and from 138 subjects
with established CVD or other conditions
that affect lipoprotein measurement and
conducted the analysis within 48 hours of
sample collection. One collaborating labo-
ratory measured dHDL-C and dLDL-C,
while CDC conducted the reference mea-
surement procedure analysis.

The researchers used NCEP perfor-
mance goals to evaluate the performance of
each homogeneous direct method tested.
They used a total error (TE) goal for HDL-
C of <13% versus the reference method
procedure and <12% for LDL-C. Accuracy
goals were bias <5% versus the reference
measurement procedure for HDL-C and
=4% versus for LDL-C.

For the samples from non-diseased pa-
tients, six of eight HDL-C methods met the
TE goal, while five of eight LDL-C meth-
ods met the TE goal. None of the HDL-C
or LDL-C methods met the TE goals with
samples from diseased patients. Error
components analysis revealed that sample-
specific effects dominated the random er-
ror components in six of eight HDL-C and
LDL-C methods for non-diseased samples
and in all HDL-C and LDL-C methods
for diseased samples. Furthermore, these
sample-specific effects were larger for the
diseased group than for the non-diseased
group, leading the researchers to conclude
that the effects may be caused by any com-
ponent in the serum that influences the
specificity of the reagents for the HDL or
LDL lipoprotein particles.

The error analysis also showed that the
mean bias met the accuracy goal for all of
the HDL-C methods when non-diseased
samples were analyzed. In contrast, the
NCEP accuracy goal was exceeded for three
of eight HDL-C methods in the diseased
group. The mean bias also exceeded the ac-

curacy goal for three of eight LDL-C meth-
ods for both non-diseased and diseased
groups, and the bias was correlated with
TG concentration, which reflects abnor-
malities in lipoprotein composition that
may influence the specificity of the dLDL-
C and dHDL-C methods. In fact, high TG
concentration may be a surrogate for the
presence of abnormal lipoproteins that can
influence these methods.

In many cases, the differences between
the dHDL-C and dLDL-C method results
and the reference measurement procedure
were of sufficient magnitude that clinical
management of patients could be affected.
Interestingly, several patients in the study
had a genetic disorder of lipid metabo-
lism. Their dHDL-C and dLDL-C results
differed from the reference method pro-
cedure so markedly that they could have
been misdiagnosed. Although all of these
methods were standardized through CDC’s
CRMLN, the samples typically collected
for certification are from normolipidemic
people and have TG <200 mg/dL. There-
fore, labs should retest patient samples that
show discrepancies between the dLDL-C
results and clinical observations using an
ultracentrifugation method.

Effect of Method on Risk Assessment

Given the variations observed in the meth-
od comparison study, how accurately can
test results assess CVD risk? van Deventer
and colleagues recently published addition-
al findings from the same cohort sample
described above in which they assessed pa-
tients’ CVD risk classification according to
the ATP III medical decision points (9). In
the study, the researchers compared results
from the dLDL-C method, the Friedewald-
calculated LDL-C (cLDL-C), and the refer-
ence measurement procedure (rLDL-C).
For each manufacturer’s dHDL-C assay,
they used common measurements for TC
and TG to calculate the c(LDL-C and com-
pared non-HDL-C calculated using results
from the dHDL-C methods to non-HDL-
C calculated from rHDL-C.

For the CVD risk assessment, the re-
searchers divided the study cohort into two
groups based on TG concentration: nor-
motriglyceridemic subjects with TG <200
mg/dL and hypertriglyceridemic subjects
with 200400 mg/dL TG. They then looked
at patients’ CVD risk classifications based
on dLDL-C and c¢LDL-C results versus
those obtained from rLDL-C.

Among subjects with TG <200 mg/
dL, dLDL-C methods did not improve

Table 3

ATP Ill Classification
of Serum Triglycerides

TG Concentration Risk Definition

<150 mg/dL
150-199 mg/dL
200-499 mg/dL

=500 mg/dL

Normal
Borderline High
High
Very High
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the accuracy of risk classification com-
pared to cLDL-C, and dLDL-C tended to
classify more subjects into a lower, rather
than higher, risk category. In hypertriglyc-
eridemic samples, the dLDL-C methods
performed better than cLDL-C in part due
to the fact that the dHDL-C methods tend
to perform poorly on samples that have
both low HDL-C and high TG, which leads
to errors in the Friedewald calculation. In
spite of performing better than cLDL-C
for samples with TG between 200 and 400
mg/dL, the dLDL-C methods performed
worse with hypertriglyceridemic samples
than they did with normotriglyceridemic
samples. Finally, non-HDL-C calculated
using dHDL-C methods compared well
with non-HDL-C calculated using rHDL-
C, and non-HDL-C outperformed both
dLDL-C and cLDL-C in correctly classify-
ing both normotriglyceridemic and hyper-
triglyceridemic subjects.

As mentioned earlier, the LDL-C ref-
erence method procedure has a broad
functional definition of the LDL fraction.
Therefore, if the dLDL-C methods are
more specific than the reference measure-
ment procedure for LDL particles and not
to other apo B-containing lipoproteins
such as IDL or Lp(a), then the method will
tend to have negative bias to rLDL-C. This
means that the method will tend to classify
subjects into lower risk categories.

One thing to keep in mind about CVD
risk classification is that extensive research
suggests that other apo B-containing li-
poproteins included in the rLDL-C mea-
surement are also proatherogenic. Since
these other lipoproteins contribute to the
cLDL-C and non-HDL-C calculations, us-
ing them to classify individuals should lead
to better performance in risk classification
compared to dLDL-C.

Triglyceride Measurements

Another risk factor for CVD in the ATP
III guidelines is elevated TGs; however,
routine TG measurements have their own
analytical problems. The long-established
enzymatic methods used by clinical labs to
assess TG are actually not specific for TGs.
The lipases used in these methods sequen-
tially release all of the fatty acids of TGs, di-
glycerides, and monoglycerides to produce
one glycerol per molecule. Glycerol reacts
further with other enzymes in the assay to
produce molecules that can be measured
spectrophotometrically. Most individuals
have low levels of diglycerides and mono-
glycerides, but this is dependent upon many
factors, including the age of the sample. In
addition, most native patient samples are
low in free glycerol. Clinical chemists have
debated the need for blanking TG analyses
for free glycerol; however, in a large study of
hospitalized patients, no significant clinical
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consequences resulted for the average indi-
vidual when a glycerol blank was not used
(10). The exception was patients with ab-
normally high glycerol levels.

Serum glycerol blanking becomes ex-
tremely important, however, when labs
attempt to standardize TG measurements.
Glycerol content in commercially prepared
materials, such as proficiency testing sur-
vey samples, controls, and calibrators, can
be quite variable, depending on the matrix
of the source material (frozen versus fresh
serum) and the type of fortification used to
increase lipid concentrations. This makes
standardizing TG measurements across
clinical laboratories difficult and assessing
the accuracy of results very challenging.
However, when these materials are pre-
pared from fresh off-the-clot human serum
using CLSI’s guideline C37-A, the levels of
free glycerol present can be reduced to the
range found in most patient specimens.
Laboratories would be well advised to eval-
uate each lot of material for free glycerol
before using it for calibration or accuracy
evaluation because error in the TG mea-
surement contributes to error in cLDL-C
derived from the Friedewald equation.

Future Guidelines

NHLBTI’s ATP IV panel has been working
on an update to the previous guidelines
and is expected to release them soon for
comment. Among the key considerations
are the results from the recent dHDL-C
and dLDL-C method evaluations, as well as
the growing body of epidemiologic studies
and clinical trials on biomarkers of CVD
risk. No doubt clinical labs will be at the
forefront of providing the most appropri-
ate tests in the new guidelines to diagnose,
treat, and monitor patients. N
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Federal Panel’s PSA Recommendations Stoke Controversy
Does the Harm Finally Outweigh the Benefit of PSA Testing?

BY GENNA ROLLINS

he controversy surrounding
use of prostate-specific anti-
gen (PSA) testing to screen
for prostate cancer heated up
last month when the influ-
ential U.S. Preventive Services Task Force
(USPSTF) issued draft recommendations
advising against PSA-based screening in
healthy men. The new guidance, with a
grade D recommendation, updates USPSTF’s
2008 recommendation, which advised
against screening for prostate cancer in
men age 75 or older but concluded that
there was insufficient evidence to assess the
balance of benefits and harms in younger
men. A grade D recommendation means
that “there is moderate or high certainty
that the service has no net benefit or that
the harms outweigh the benefits,” accord-
ing to the USPSTF website. The panel will
be accepting public comments on the rec-
ommendations until November 8.

The USPSTF based its recommenda-
tions on an evidence review it commis-
sioned from the Evidence-based Practice
Center at Oregon Health and Science Uni-
versity (OSHU). This review was funded
by the Agency for Healthcare Research and

Quality (AHRQ).

Conflicting Evidence

The OSHU researchers examined five
screening trials and three randomized tri-
als and 23 cohort studies of treatments that
had been published since the USPSTF’s last
review of evidence in 2008. The investiga-
tors sought to address four key questions:
does PSA-based screening decrease pros-
tate cancer-specific or all-cause mortality;
what are the harms of PSA-based screening
for prostate cancer; what are the benefits
of treatment of early-stage or screening-
detected prostate cancer; and what are
the harms of treatment of early-stage or
screening-detected prostate cancer.

The screening trials included the two
largest ever conducted in the field, the
Prostate, Lung, Colorectal, and Ovarian
Cancer Screening Trial (PLCO), and the
European Randomized Study of Screen-
ing for Prostate Cancer (ERSPC), results of
both of which were published in the same
issue of the New England Journal of Medi-
cine (N Engl ] Med 2009;360:1310-9 and
1320-8). As previously reported in CLN,
these trials produced conflicting results
(CLN 2009;35:1-4).

PLCO found after 7 years’ follow-up
that in comparison to usual care, annual
PSA screening in combination with digi-
tal rectal examination was associated with
increased prostate cancer incidence but
had no effect on prostate cancer-specific
or all-cause mortality. Similar results were
observed after 10 years. In contrast, ERSPC
found that in comparison to usual care,
PSA testing every 2—7 years resulted in a
net increase in prostate cancer incidence,
but no statistically significant difference in
prostate cancer-specific mortality. Based
upon these studies and others, the OSHU
experts concluded that “PSA-based screen-
ing results in small or no reduction in
prostate cancer-specific mortality and is as-

sociated with harms related to subsequent
evaluation and treatments, some of which
may be unnecessary” (Ann Intern Med
October 7,2011 E-375; published ahead of
print).

Balancing Benefits and Harms

In making its recommendation, the
USPSTF observed that evidence is “con-
vincing” that PSA-based screening pro-
grams result in detection of many cases
of asymptomatic prostate cancer, but at
a cost of false positive tests that result in
treatments such as surgery, radiation, and
androgen deprivation therapy that all have
adverse effects. The panel also noted that
the majority of asymptomatic cancers de-
tected via PSA screening, while meeting
histological criteria for prostate cancer,
would either not progress or be so indo-
lent and slow-growing that it would not
affect the patient’s lifespan or cause adverse
health effects. The recommendation con-
cluded that “the common perception that
PSA-based early detection of prostate can-
cer prolongs lives is not supported by the
scientific evidence,” and that “there is mod-
erate certainty that the harms of PSA-based
screening for prostate cancer outweigh the
benefits” The panel did not address the
role of PSA testing as part of a diagnostic
strategy in men with symptoms that are
highly suspicious of prostate cancer, or the
use of PSA results in surveillance after diag-
nosis and/or treatment of the disease.

In published comments, the panel’s
chair, Virginia Moyer, MD, professor of
pediatrics at Baylor College of Medicine,
observed that “unfortunately, the evidence
now shows that this test does not save
men’s lives. This test cannot tell the differ-
ence between cancers that will and will not
affect a man during his natural lifetime. We
need to find one that does.”

A Wave of Feedback

The recommendations set off a wave of
commentary by other professional and
patient groups, as well as individual phy-
sicians. The American Urological Associa-
tion (AUA) president Sushil S. Lacy, MD,
remarked that the AUA was “concerned”
that the guidance “will ultimately do more
harm than good to the many men at risk
for prostate cancer” In 2009 the AUA is-
sued a PSA screening best practice state-
ment that called for the test to be offered
to well-informed men age 40 or older who
have a life-span of at least 10 years. In com-
menting on the updated USPSTF recom-
mendations, Lacy noted that the AUA is
in the process of preparing a new clinical
guideline on PSA screening.

The American Cancer Society refused to
comment specifically on the recommenda-
tions, but chief medical officer, Otis Brawley,
MD, told the Washington Post that “I have
long been concerned, and it has been very
apparent for some years, that some sup-
porters of prostate cancer screening have
overstated, exaggerated and, in some cases,
misled men about the evidence supporting
its effectiveness. We need balanced, truthful
information to be made widely available to

physicians and patients when making im-
portant health decisions. Sadly, that has not
happened with this disease.”

Lead author of the PLCO Study, Gerald
L. Andriole, MD, told CLN, “I think the
headline that most men are seeing is do-
ing more harm than good. While I agree
that mass screening for all men over 50 has
minimal beneficial effects on mortality and
potentially significant harmful effects on
men's quality of life, I also believe there are
certainly subsets of men who would benefit
from PSA screening, such as those who are
at high risk for the disease. To not screen
them, in my judgment, is a step backwards.
I would recommend a risk-adjusted ap-
plication of screening and of treatment.”
Andriole is Robert K. Royce distinguished
professor and chief of urologic surgery at
Washington University School of Medicine
in St. Louis.

Other investigators shared Andriole’s
sentiments, including Memorial Sloan-
Kettering Cancer Center colleagues, An-
drew Vickers, PhD, and Hans Lilja, MD,
PhD. “PSA screening in the U.S. has in-
volved testing far too many older men who
do not need screening, and treating too
many men who do not need treatment.
But recommending against PSA screen-
ing may be throwing the baby out with the
bathwater,” the two said. “We should screen
smarter, but not abandon PSA-based pros-
tate cancer screening altogether. High level
evidence from randomized trials in Europe
show that prostate cancer mortality may be

reduced by about half among men invited
to screening compared to unscreened men,
but there is also evidence of over-detection
and over-treatment. Therefore, we need to
focus on men at highest risk, and it turns
out that PSA is an excellent indicator of
risk of prostate cancer metastasis or death.”
Vickers is associate attending research
methodologist, and Lilja, who chaired the
prostate cancer writing group for the Na-
tional Academy of Clinical Biochemistry
Laboratory Management Practice Guide-
line on the use of tumor markers in cancer,
is attending research clinical chemist in the
departments of clinical laboratories, sur-
gery, and medicine.

The mission of the 16-member inde-
pendent panel, which functions under the
auspices of AHRQ, is to evaluate the ben-
efits of individual services based on age,
gender, and risk factors for disease; make
recommendations about which preventive
services should be incorporated routinely
into primary medical care and for which
populations; and identify a research agen-
da for clinical preventive care. Both private
insurers and Medicare consider the group’s
findings in making coverage determina-
tions. Its influence was broadened by the
recent federal healthcare law, which will
base some of its coverage requirements on
USPSTF recommendations. The impact of
the panel’s recommendations on prostate
cancer screening coverage and practices re-
mains to be seen, but the debate about PSA
testing will no doubt continue. (N

Robert H. Christenson Chosen as
AACC President-Elect

The membership of AACC elected Robert H.
Christenson, PhD, DABCC, FACB, to serve as
President of the association during 2013,
announced AACC Secretary Elizabeth Frank, PhD.
Also newly elected are Steven C. Kazmierc-

zak, PhD, DABCC, FACB, and Lori J. Sokoll, PhD,
FACB, as members of the Board of Directors.
Four individuals were elected to serve on the
Nominating Committee: Robert L. Fitzgerald,
PhD, DABCC, FACB, Veronica I. Luzzi, PhD, DABCC,
FACB (Chair-Elect), Christopher McCudden, PhD,

DABCC, and Shirley L.Welch, PhD, DABCC, FACB.

Christenson will take his place as AACC's 63rd President, having been
active in the association since 1978.He is currently professor of pathol-
ogy and professor of medical and research technology at the University
of Maryland School of Medicine in Baltimore. He is a member of the edi-
torial boards of Clinical Chemistry and the Journal of Clinical and Labora-
tory Analysis, and associate editor of Clinical Biochemistry. Christenson
has been the recipient of numerous awards. Among his many honors
are the Joseph H.Roe Award for Recognition of Contributions in Clinical
Chemistry and the AACC National Award for Outstanding Contributions
in Education. Christenson is also involved in several other professional
organizations and is a founding member of the Society for Chest Pain

Centers.

During his term, Christenson plans to focus on enhancing cooperation
with other laboratory medicine organizations, as well as promoting the
professional development of clinical laboratorians at all levels of training
and experience. “My primary goal will be to ensure that AACC meets its
members’ expectations and professional needs,” said Christenson. “My
goal will be to have other professional societies, payers, regulators and,
most importantly, patients agree that functions and activities of clinical
chemistry and laboratory medicine ‘work’ for improving healthcare.”
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HHS Proposes Direct Patient
Access to Lab Results
he Department of Health and Human
Services (HHS) has proposed new rules
that would expand the rights of patients
and specifically allow them the right to gain
access to test reports directly from labs. The
new rules would ensure that labs covered
by the Health Insurance Portability and Ac-

countability Act of 1996 (HIPAA) provide
such information, upon request, directly to
patients or their personal representatives.
To make such direct access possible,
the proposed rules tackle the interplay
among the Clinical Laboratory Improve-
ment Amendments of 1988 (CLIA) rules,
state laws governing direct disclosure to
patients of their laboratory test results,
and the Federal Privacy Rule, which cur-

rently defers to CLIA’s disclosure provi-
sions and which preempts contrary state
laws on privacy and disclosure of personal
health information. Under existing CLIA
regulations, a laboratory may release pa-
tient test results directly to the patient
only if the ordering provider expressly
authorizes the laboratory to do so at the
time the test is ordered, or state law ex-
pressly allows for it.

Although the current privacy rule does
generally require healthcare providers to
give individuals access to their health in-
formation on request, when it comes to
test results, it defers to CLIA. As a result,
in 26 states without laws authorizing di-
rect disclosure of test results to patients
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and 13 states that expressly prohibit it,
patients cannot directly access their lab
records. The new proposed rule amends
both CLIA and the Federal Privacy Rule
to fix this conflict.

The proposed rule is available from the
Federal Register, fyww.ofr.go}. Comments
will be accepted through November 12,
with final rules expected before the end of
the year.

Final RAC Rule Released

he Department of Health and Human

Services (HHS) released its final rule
for the Medicaid Recovery Audit Program,
a new breed of anti-fraud initiative where
private-sector firms—called Recovery Au-
dit Contractors (RAC)—audit provider
billing practices and get to keep 10% of
over- or underpayments they discover. Cre-
ated by the Affordable Care Act, the Med-
icaid Recovery Audit Program can now be
used by states comprehensively for both
Medicare and Medicaid claims.

Over the next five years, HHS hopes to
squeeze $2.1 billion out of the program,
of which $900 million will be returned to
states. This comes as the Medicare Recovery
Audit program completes its second year of
being used nationally. The Medicare Recov-
ery Audit Program is on pace to increase
the amount of Medicare overpayments re-
covered by nearly 800%, from roughly $75
million in 2010 to nearly $670 million in
2011.

In addition, the final rule makes several
other changes to the program: states may
exclude Medicaid managed care claims
from review by RACs; states must make
referrals of suspected fraud and abuse to
the appropriate agencies; a RAC should
not audit claims that are older than 3 years
from the date of the claim, unless it receives
approval from the state; and, if a provider
appeals a Medicaid RAC overpayment de-
termination and the determination is re-
versed, the RAC must return the money in
a reasonable timeframe.

The proposed rule is available from the
Federal Register, www.ofr.gov.

CDClssues New
Proposed Guidelines for
Organ Transplantation

raft guidelines from the Centers for

Disease Control and Prevention on
organ transplants call for more thorough
donor screening and more advanced organ
testing to help protect patients from infec-
tions. The draft reccommends adding hepa-
titis B and hepatitis C to the list of organ-
isms to be screened, and that nucleic acid
amplification or the “most sensitive test
available” be used for screening. The guide-
lines focus only on solid organs and vessel
conduits, and not other tissues because the
Food and Drug Administration has imple-
mented more comprehensive regulations
for tissue and semen donors.

Titled Draft 2011 Public Health Service
Guideline for Reducing Transmission of
HIV, HBV, and HCV through Solid Organ
Transplantation, the document is available
from vww.regulations.goy. Comments will
be accepted until November 21.
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INDUSTRY

Qiagen Inks Deal to Develop
Companion Dx Test with Lilly

iagen has forged a deal with Eli Lilly
Qto develop, manufacture, and com-
mercialize a molecular companion diag-
nostic for an early-stage investigational
compound being developed by Lilly. “The
collaboration with Lilly is a strong testa-
ment to Qiagen’s capabilities in companion
diagnostics, biomarkers, and personalized
healthcare,” said Stephen Little, vice presi-
dent of personalized healthcare at Qiagen.
Lilly’s proprietary compound, called a
JAK2 inhibitor, targets the Janus kinase 2
produced by the JAK2 gene that is associ-
ated with myeloproliferative neoplasms, a
variety of blood cancers that cause abnor-
mal growth in blood cells. The deal calls for
Qiagen to develop a new companion diag-
nostic test that will provide both qualitative
and quantitative results for JAK2 V617E
Qiagen’s assay for JAK2 V617F mutation
is designed to identify patients more likely
to respond to Lilly’s JAK2 inhibitor and to
monitor response to therapy.

Beckman Coulter, Indiana U.
Partner on Environmental
Genomics Research
eckman Coulter, Inc. and Indiana
University’s Center for Genomics and
Bioinformatics (CGB) have partnered to
develop solutions for genomics applica-
tions designed to better identify toxins that
put the environment and human health at
risk. The deal calls for CGB biologists to
work with Beckman Coulter’s application
specialists and engineers to design, validate,
and implement protocols targeting the
high-throughput genomics market. The
collaborators hope to advance technolo-
gies and applications for environmental
genomics research.

BD and Lab21 Collaborating
On Aspergillus Assay

D Diagnostics and Lab21 have forged

a partnership to develop a molecular
diagnostic test to detect Aspergillus fungus
using the BD MAX Molecular Testing Sys-
tem. The deal is designed to further expand
BD’s molecular diagnostic testing portfolio.
“This agreement with Lab21 is designed to
add an innovative molecular test to the BD
MAX System’s growing test menu that will
empower clinicians and laboratory profes-
sionals with rapid, accurate information on
which to base important treatment deci-
sions,” said Tom Polen, president of BD
Diagnostics.

BioMarker Strategies Wins NCI

Companion Dx Development Grant
he National Cancer Institute (NCI)
awarded BioMarker Strategies a

$200,000 Small Business Innovative Re-

search (SBIR) contract to develop a path-
way-based companion diagnostic test for
drug inhibitors targeting the ErbB signal
transduction network. According to the
cancer diagnostics firm, the money from
the SBIR award will be used to expand its
predictive test development program for
use in its automated SnapPath live tumor
cell testing system. “This additional fund-
ing will help us to expand our predictive

test development pipeline, which includes
companion diagnostics for drugs targeting
the ErbB signaling network that includes a
large number of the targeted cancer drugs
under development today,” said Douglas
Clark, acting CEO of BioMarker Strategies.

Bio-Rad Buys QuantalLife

io-Rad Laboratories, Inc. purchased

digital polymerase chain reaction
(PCR) systems maker QuantaLife for
$162 million. Bio-Rad hopes to build on
QuantaLife’s innovative digital PCR tech-
nology that provides quantification of
target molecules with unprecedented pre-
cision and sensitivity. “We are impressed

with QuantaLife's digital PCR technology
and believe it will complement Bio-Rad's
existing amplification business,” said Nor-
man Schwartz, CEO and president of Bio-
Rad.

Sony Purchases Micronics, Inc.

ony has acquired diagnostic device

firm Micronics, Inc. The purchase is
intended to speed up Sony’s own research
and development projects and accelerate
the commercialization of point-of-care di-
agnostics devices. Micronics’s headquarters
will remain in Redmond, Wash., where it
will operate as a wholly-owned subsidiary
of Sony Corporation of America.

Nova StatStrip° Lactate Point-of-Care Analyzer

and use.

StatStrip® Lactate is a handheld, true
point-of-care system that brings lactate
testing directly to the patient’s
bedside. Lactate is currently
measured by blood gas analysers
which creates numerous problems
for bedside testing. Blood gas
analyzers require anaerobic, arterial
samples, large sample volumes
(100-200 microliters) and have
long analysis times, up to 2.5
minutes. In addition, blood gas
analysers are complex to operate, not
portable and expensive to purchase

StatStrip Lactate testing is now as fast
and easy as bedside glucose testing.

The new StatStrip lactate sensor is .
single use, precalibrated and provides the
fastest test time (13 seconds), the smallest
whole blood sample (0.6 microliters) and lab
equivalent accuracy.

Handheld Whole Blood Analyzer

Fast 13 Second Results
Easy to Use

Small, 0.6 Microliter Whole Blood Sample

Lab Equivalent Accurac
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FGF-23 Early Predictor of Poor
Outcomes in Chronic Kidney Disease
Fibroblast growth factor-23 (FGF-23) is

strongly and independently associated
with all-cause mortality, cardiovascular
events, and start of chronic dialysis among
patients with advanced kidney disease who
had not previously started dialysis, accord-
ing to new research (J Am Soc Nephrol
2011;22:1913-22). The findings point to
the potential utility of FGF-23 as a marker
to guide therapies in patients with chronic
kidney disease (CKD) who have normal se-
rum phosphorus levels.

The analysis involved 1,099 participants
from the Homocysteine in Kidney and End
Stage Renal Disease study, 98% of whom
were male with a mean age of 69 years
and mean estimated Modified Diet Renal
Disease-glomerular filtration rate of 18 +
6 ml/min/1.73 m?. The researchers were
interested in exploring any association of
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FGF-23 with risk in CKD because FGF-23
levels increase early in the course of CKD,
long before serum phosphorus concentra-
tions rise. Because small increases in serum
phosphorus levels have been independently
associated with all-cause mortality and car-
diovascular events, and FGF-23 is a regula-
tor of serum phosphorus, the investigators
hypothesized that elevated FGF-23 levels
might be an early marker of disordered
phosphorus metabolism in CKD patients.
During a median follow-up of 2.9 years,
41% of patients died from any cause, 20%
had a cardiovascular event, and 56% started
chronic dialysis. Compared with the lowest
quartile of FGF-23, each successive quartile
was associated with progressively higher
risk for death, rising from a 1.24 hazard
ratio in the second quartile to 2.17 in the
fourth quartile. In addition, patients in the
two highest quartiles of FGF-23 were at sig-
nificantly elevated risk for cardiovascular
events and start of chronic dialysis versus
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those in the lowest quartiles.

The researchers called for further stud-
ies to understand the mechanisms behind
the association between rising FGF-23 lev-
els and worse outcomes in CKD.

Elevated Transferrin Saturation
Associated with Risk of Diabetes

anish researchers have found that el-

evated transferrin saturation confers
a two- to three-fold increased risk of de-
veloping any form of diabetes (Diabetes
Care 2011;34:2256-58). The results under-
score the importance of investigating iron
overload in the differential diagnosis of
secondary causes of diabetes and support
arguments in favor of screening for iron
overload in the general population, accord-
ing to the authors.

The study involved three large popula-
tions, including 9,121 participants in the
Copenhagen City Heart Study (CCHS),
24,195 subjects from the Copenhagen Gen-
eral Population Study (CGPS), and 6,129
individuals who were part of a consecutive-
ly recruited population-based case-control
study. The investigators measured trans-
ferrin levels using turbidimetry and iron
levels by colorimetry. Transferrin satura-
tion >50% was considered suggestive of in-
creased saturation, and it varied among the
different study populations: 2.8-236% in
CCHS; 0.9-130% in CGPS; and 0.1-97%
in the population-based case-control study.

Hazard ratios for any form of diabetes
in individuals with transferrin saturation
=50% in comparison to those with trans-
ferrin saturation =50% also varied by study
population, ranging from 1.8 in CCHS and
1.5 in CGPS to 3.3 in the population-based
case-control study. In a meta-analysis of the
combined populations, the odds ratio for
any form of diabetes was 2.1 in those with
transferrin saturation =50% versus in indi-
viduals with transferrin saturation <50%.
Odds ratios for type 1 and type 2 diabetes
in the combined analysis were 2.6 and 1.7,
respectively, in those with transferrin satu-
ration =50% versus =50%.

NGAL Tops BNP for Heart
Failure Risk Prediction
Arecently published study found that
plasma neutrophil gelatinase-associ-
ated lipocalin (NGAL) level at the time of
discharge is a powerful predictor of 30-day
outcomes in patients with acute heart fail-
ure (AHF) (Eur J Heart Fail 2011;13:846—
851). The authors concluded that NGAL
is a stronger predictor than B-type natri-
uretic peptide (BNP), which is considered
the standard for risk prediction. They also
found NGAL “substantially superior” to
conventional measures of renal function
like serum creatinine and estimated glo-
merular filtration rate (eGFR), making it
both a risk predictor for renal injury and a
strong marker for cardiac events in HE
Renal dysfunction is common in AHF,
but creatinine—a marker of renal function,
not injury—rises comparatively slowly af-
ter an insult to the kidney, making it less ap-
pealing than a marker like NGAL that rises
quickly after kidney injury. The authors
hypothesized that combining NGAL and

BNP results could improve risk stratifica-
tion of HF patients.

The study involved 186 adult patients
who presented to the emergency depart-
ment with symptoms of new or decom-
pensated HE Overall, 16% reached an
endpoint of all-cause mortality or HF read-
mission within 30 days. Patients with events
had significantly higher levels of NGAL
than those without, and the area under the
receiver operating characteristic curve was
0.72 for NGAL versus 0.65 for BNP, 0.57
for serum creatinine and 0.55 for eGFR.
In multivariate analyses, NGAL predicted
events and BNP approached significance,
while neither serum creatinine nor eGFR
were significant. Patients with both elevat-
ed NGAL and BNP were at significant risk,
with a hazard ratio of 16.85.

Hyponatremia Linked to Worsened
Outcomes in Stable Heart Failure

yponatremia is a significant indepen-

dent predictor of hospitalization and
death in patients with chronic heart fail-
ure (HF) followed in outpatient HF clin-
ics (Euro ] Heart Fail 2011;13:968-973).
The findings call for further research to
determine whether interventions aimed
specifically at treating hyponatremia in HF
can reduce morbidity and mortality in out-
patients with HE

Hyponatremia is common in patients
hospitalized with HE and has been re-
ported to be a strong predictor of poor
outcomes in this population. However, the
incidence and prognostic importance of
hyponatremia in stable outpatients with
HF has not been studied extensively. This
prompted the authors’ investigation.

The study involved 2,863 consecutive
patients referred for HF management at
18 HF clinics. Overall, 83% of patients
had normal plasma sodium levels >136
mmol/L, with a mean of 139.6 +2.4
mmol/L. The 17% of patients with hy-
ponatremia—defined as plasma sodium
level <136 mmol/L—had a mean of
132.4 £3.2 mmol/L. Hyponatremic pa-
tients were more likely to have a higher
mean heart rate and lower systolic blood
pressure as well as severe symptoms cor-
responding to New York Heart Associa-
tion class I[II-IV HE. Patients with hypo-
natremia also were more likely to have
been hospitalized within the 90 days
prior to referral to the HF clinic and to
have been prescribed loop diuretics.

Total mortality and rates of hospitaliza-
tion or death were significantly higher in
hyponatremic patients versus those with
normal plasma sodium levels. In a multi-
variate model adjusted for confounders,
patients with hyponatremia were at in-
creased risk for hospitalization or death,
with a 1.2 hazard ratio. Hyponatremia also
was an independent predictor of all-cause
mortality, with a hazard ratio of 1.5.

2012 AACC

Annual Meeting
July 15-19
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Test to Evaluate Likelihood of
Ovarian Cancer Cleared
Fujirebio Diagnostics has received FDA
clearance to market its HE4 Test in an
algorithm called ROMA, which involves
the company’s HE4 EIA and Abbott’s AR-
CHITECT CA 125 II test. The algorithm
is designed to determine whether a pre-
or postmenopausal woman who presents
with an ovarian adnexal mass is at high or
low likelihood of finding malignancy on
surgery. Researchers have shown that HE4
is elevated in epithelial ovarian cancers
(EOC), the most common type of ovarian
cancer. The newly cleared test combines
physician assessment with the indepen-
dently validated ROMA algorithm to help
identify those patients at high likelihood of
malignancy who should have their surgery
performed by a gynecologic oncologist.

Prognostic Test for Prostate
Cancer Gets Green Light
Iris International has received FDA clear-
ance to market its Nadia ProsVue prog-
nostic cancer test for prostate cancer. The
test combines immunoassay with real-time
PCR methodologies to determine the rate
of change of total prostate-specific antigen
in serum over time. According to the com-
pany, the test is not intended for the diag-
nosis or monitoring of prostate cancer.

EraGen’s Kit Cleared for HSV-1
And HSV-2 Detection
EraGen Biosciences, a Luminex Com-
pany, has received FDA clearance to
use the NucliSENS easyMAG extraction
system with the MultiCode -RTx HSV 1&2
Kit. With this clearance, labs can now use
either Roche’s MagNa Pure system or the
easyMag extraction system with the Kkit.
The MultiCode-RTx HSV 1&2 Test pro-
vides PCR-based qualitative testing and
is designed to detect HSV-1 or HSV-2 in
vaginal lesion swab specimens from symp-
tomatic female patients to help diagnosis
genital herpes.

Test to Diagnose Cryptococcal
Meningitis Cleared
DA has cleared a new diagnostic test
to help AIDS patients suffering from
cryptococcosis, a fungal meningitis. The
CrAg Lateral Flow Assay works by detect-
ing the cryptoccocal antigen. The test was
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developed through a collaboration be-
tween Tom Kozel, professor of microbiol-
ogy of the University of Nevada School of
Medicine, and Sean Bauman, president and
CEO of IMMY (Immuno-Mycologics) of
Oklahoma.

Influenza A/B Tests Get Nod

DA has cleared two molecular diagnos-

tic flu tests for use on Idaho Technol-
ogy’s Joint Biological Agent Identification
and Diagnostics System. The Influenza A/B
detection kit identifies influenza A and B.
Both kits detect viral nucleic acids isolated
and purified from nasopharyngeal swabs
and washes from patients with respiratory
infection symptoms.

C

Gain exposure
for your new
technology"

INDEXTO ADVERTISERS

Please visit these websites to learn more about the products in this issue.

ARKDIagnostics .............cooiiiiiiii it 10
Ivww.ark-tdm.com

Clinical and Laboratory Standards Institute................. 3

IDS LA, ...ttt e 16
Wwww.idsplc.com/en-us/home/|

Kamiya Biomedical Company .......................... 5,10,14
fvww.kamiyabiomedical.com]

NovaBiomedical ......................coiiiiiiiiiiiiii, 13
fvww.novabiomedical.con]

Randox Laboratories ....................coiiiiiiiiiiiiin, 7

ww.randox.co

Roche Diagnostics Corp. .........oooiiiiiiiiiiiiiiiiiannnns 2
vww.cobas.us/thinK

OR ABSTRACTS

Deadline: February 17, 2012

OAK RIDGE
CONFERENCE

Tomorrow’s Technology Today

Emerging Technologies for
21st Century Clinical Diagnostics

April 19 & 20,2012
San José, Calif.

Abstracts on all areas of pre-commercial technology
for clinical diagnostics are welcome!

$500 Best Poster Award

The Oak Ridge Conference is the American Association for Clinical Chemistry’s annual forum

for emerging clinical diagnostic technologies. With presentations focusing on novel technologies
and systems, the meeting brings together thought leaders from industry, academia, and clinical
laboratories. The conference focuses exclusively on pre-commercial technologies, and session topics
are updated each year to reflect diagnostic trends. Now in its 44th year, the Oak Ridge Conference is
firmly established as the premier forum for next generation clinical diagnostics developers.

You can be a part of this highly regarded conference by submitting an abstract for the poster session.
Last year, the conference attracted more than 60 abstracts. The organizing committee selects the
most novel abstracts for brief oral presentations.

Sessions

® Novel Lab-on-a-Chip Technologies for Clinical Diagnostics

® Emerging Protein Diagnostics using Mass Spectrometry

® New Point-of-Care Technologies for the Developing and Developed World
® Innovative Multiplexed Arrays for Pathogen Detection

For more information and to submit an abstract, go to: www.aacc.org/events/

Improwing healthosre through laboratory medicina

American Association for Clinical Chemistry, Inc.
1850 K Street, NW, Suite 625, Washington, DC 20006

CLINICAL LABORATORY NEWS NOVEMBER 2011

15


http://www.ark-tdm.com
http://www.clsi.org
http://www.idsplc.com/en-us/home/
http://www.kamiyabiomedical.com
http://www.novabiomedical.com
http://www.randox.com
http://www.cobas.us/think
http://www.wakodiagnostics.com
http://www.aacc.org/events/

o
FDA Cleared

Automated BCTX-I e
Now Available

Vitamin D status and bone resorption
BCTX-I can be measured from the same
sample on the IDS-1SYS Automated
Immunoassay System.

For further information on our automated products or
IDS-ISYS System, call us at 480.278.8333.
www.idsplc.com


http://www.idsplc.com



