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ents were also more BY PHIL KIBAK
doctors unnecessarily

nce the uncontrollable offspring of the central
laboratory, point-of-care testing today plays a vital
role in healthcare. The inception of POCT as a re-
placement for testing in the central lab came from
the notion that a test result delivered immediately
to the clinician would no doubt translate to improved patient care.
While that notion was akin to putting the cart before the horse,
the market for POCT devices has contributed significantly to the
growth of the overall diagnostics market over the past 10 years. To-
day, as more diagnostic manufacturers pursue CLIA waiver status
for their POC devices, this rapid means of patient testing appears
0 2 to be headed for an even bigger role in evaluating disease and mon-
Includes claimsfadmin itoring patient care.

':::zt:‘;::;z‘::h According to FDA’s website, 152 tests and analytes were granted
U.S. Health System Perfoi CLIA waivers between January 1 and June 30, 2008. In contrast, a
or fragmented care, total of 110 tests and analytes received waivers in all of 2000. The list
talizations, variation of waived tests and analytes will likely grow as diagnostic manufac-
sts, slow adoption turers eye new arenas for POCT products. For example, HemoCue,
aring administra- a subsidiary of Quest Diagnostics, in June announced it had received a CLIA waiver for its HemoCue Albumin
lamed for an average . . . . . .

B it of 100 for the 201 system; this was the first such waiver granted to a quantitative POC test for screening, diagnosing, and
ee Graph). monitoring microalbuminuria, which can indicate the presence of chronic kidney disease, a growing health
is also a problem. As problem in the U.S. Companies wishing to tap into another potentially rewarding POCT market prompted
working-age adults the FDA's Hematology and Pathology Devices Panel to meet in July to discuss and make recommendations
sured or underinsured, See POCT Expansion, continued on page 3
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hen a patient receives a solid-organ transplant, the clinician can choose from two immu-
nosuppressive calcineurin inhibitors to prevent organ rejection. Since the 1990s, most have
chosen to add mycophenolate mofetil (MMF) or mycophenolate sodium to the therapeu-
tic regimen, both of which are converted to mycophenolic acid (MPA). Although the drug
has been associated with lower rejection rates in several trials, it also is associated with an
increased incidence of nausea, vomiting, diarrhea, and other symptoms. For patients who experience GI side
effects, many clinicians reduce the dosage until the effects subside. But some laboratorians believe adjusting the
dosage based on the patient’s level of monitored serum MPA is a better
way to avoid toxicity while maintaining an immunosuppressive dose.

improved. The full
lational Scorecard on
Performance, 2008
.commonwealth-

Clinical Laboratory News NONPROFIT ORG. “There is a growing group of laboratorians, as well as clinicians,
The American Association U.S.POSTAGE . . » .

for Clinical Chemistry; Inc PAID who are in favor of monitoring MPA,” said Susan Maynard, PhD,
1850 K Street, NW, Suite 625 GREENFIELD, OH director of chemistry and toxicology at Carolinas Medical Center in
Washington, DC 20006 Permitho 436 Charlotte, N.C. “If it requires a certain amount of MPA to provide the

immunosuppressant effect, and if different people have different phar-

macokinetic parameters, it makes sense to know what their levels are,”
said Maynard.

Now, a new report, titled Utility of Monitoring Mycophenolic Acid

in Solid Organ Transplant Patients, conducted by researchers from

See MPA Monitoring, continued on page 6
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FDA Considers CLIA Waiver for WB(C

POCT Expansion, continued from page 1

on the possibility of granting CLIA waived
status to automated differential blood cell
counters.

“The driving force behind the growth of
the POC market is the physician who wants
to see results as quickly as he can get them,”
said Michael Simonsen, PhD, president of
InteLab, a Mission Viejo, Calif.-based com-
pany involved in technology development
and market research in the medical device
and diagnostics arena. “Physicians don’t
want to compromise on accuracy but they
feel the quicker they can get results, the
more efficient they can be.”

But Steven Kazmierczak, PhD, professor
of pathology at Oregon Health & Science
University in Portland, wrote in a recent ed-
itorial that some in the medical community
question if practitioners might be adopting
POC technology too quickly (Clin Chem
Lab Med 2008;46(1):1-2). “Despite the sig-
nificant advances in medical technologies,
including point-of-care testing, there has
not been a corresponding increase in the
quality of healthcare delivery;” he wrote.

CLIA Waived: Key to Broader Market

Industry interest about CLIA waivers for
POCT has recently increased, according to
an FDA official. Carol Benson, MA, associ-
ate director of the Division of Chemistry
and Toxicology in the FDA’s Office of In
Vitro Diagnostic Device Evaluation and
Safety, said, “Many devices obtain waived
status because of their over-the-counter
availability. But we find we're getting more
and more questions from manufacturers
who are following guidance recommenda-
tions and want to do the proper studies to
show their devices are simple, accurate, and
have a low risk of erroneous results. About
60% of all CLIA-certified labs are waived
labs, so this broadens the market for the
manufacturers.”

FDA recently revised the guidance un-
der which CLIA waivers are granted, mak-
ing it more germane for today’s POCT, not-
ed Yolanda Cillo, MD, medical director for
Abbott Point of Care in East Windsor, N.J.
“Manufacturers have to prove under these
new guidelines that the test system is safe
and effective to use and that the test system
has an insignificant risk for producing er-
roneous results.” Abbott, which now has
CLIA waived status for its handheld i-STAT
CHEMS+ test cartridge, has realized an in-
crease in the number of facilities acquiring
i-STAT technology. The company has sub-

mitted additional waiver requests for other
i-STAT test cartridges, Cillo noted.

Those devices will have to undergo
scrutiny, according to the new guidelines,
“Guidance for Industry and FDA Staff:
Recommendations for Clinical Laboratory
Improvement Amendment of 1988 (CLIA)
Waiver Applications for Manufacturers of
In Vitro Diagnostic Devices,” released in
January. Building on a previous draft re-
leased in 2005, FDA now has implemented
a number of changes, such as recognizing
that reference methods may not be avail-
able for all device types, placing a greater
emphasis on intended users during device
testing, stressing the importance of scientif-
ic validation associated with a device’s risk
assessment, and placing extra emphasis on
quality control procedures.

“For a device to be classified as ‘simple,
a manufacturer must address certain fac-
tors,” noted Benson. “Among these are
that the instrument must be automated, it
must use direct unprocessed samples, the
specimen is independent of technique or
reagent manipulation, the operator cannot
intervene with the device during analysis,
its operation requires no technical or spe-
cialized training, the results must be easy to
read, and all labeling must be clearly under-
stood.”

The manufacturer also must perform
risk analysis to test fail-safe and failure-alert
mechanisms and conduct valid scientific
studies to demonstrate accuracy using la-
beling and educational materials written at
no more than a seventh-grade level.

Waivers for Blood Cell Counters?

At the July FDA meeting on automated
blood cell counters, agency officials speak-
ing to an expert panel outlined the steps a
company needs to take to amass informa-
tion the agency needs to determine wheth-
er to grant a CLIA waiver. “Previously, we
have been asked about these instruments,
but we’ve been unable to establish accuracy
criteria for them because criteria for ac-
ceptable performance are listed in the CLIA
regulations for total cell counts only, not for
differentials. We did not have the informa-
tion on how simple they are to operate, how
accurate they are, and whether they present
alow risk of giving erroneous results,” Ben-
son explained.

The 13 members of the expert panel
heard some opposition to granting CLIA
waivers for these devices. R.]. Ozmon, a lab-
oratorian from Naples, Fla., told the panel

Some Key Factors
Driving Adoption of POCT

» Need for rapid TAT to reduce patient length of stay

» Demands for easier access to testing, particularly for screening tests

such as HIV assays

» Advances in technology that expand the range of applications while
improving quality, usability, and lowering costs

»- Staff shortages

» Allowing rapid response in emergency situations

» Growth in the number of CLIA-waived tests

Source: Worldwide Markets and Emerging Technologies for Point of Care Testing, InteLab

Corp., 2006

Snapshot: The POC Market

. 2005 Worldwide Sales . 2011 Worldwide Sales (Est.)

14 $13.4
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Home/self testing

Physician office labs

Hospital bedside

The market for POC products has become increasingly important as it
represents a larger proportion of the total diagnostic products market,
according to a report from InteLab Corporation titled “Worldwide Mar-
kets and Emerging Technologies for Point of Care Testing.” In 2005 the
POC market constituted about 35% of the total worldwide IVD products
market, and by 2011 it is expected to grow to 41%.In 2005 the world-
wide POCT products market totaled almost $10.5 billion. Between 2006
and 2011, experts predict it will grow by 10.3% annually to more than

$18.7 billion.

There is, the report noted, growing demand for diagnostics technol-
ogies that can allow for more rapid diagnosis and triage. This is driving
developments in the three primary segments of the POC market—
home and self testing products, physician office laboratories, and

hospital bedside.

Source: Worldwide Markets and Emerging Technologies for Point of Care Testing,

InteLab Corp., 2006

that patient safety would be compromised.
“If you approve this request, there will be
an unnecessary increase in laboratory er-
rors and mistakes in the physician’s office
and alternative site testing areas. The physi-
cian offices that presently own hematology
equipment will discontinue subscribing to
proficiency testing programs and will opt
not to undergo laboratory inspection by an
outside agency for hematology equipment.”
He cited CMS and CDC studies performed
between 1999 and 2003 that pointed to
concerns about quality control, which re-
sulted from high staff turnover, inadequate
training, not understanding good labora-
tory practices, and a lack of basic scientific
knowledge by operators of waived labora-
tory equipment.

But Paul Rust, vice president for POC
testing at Quest Diagnostics and president
of HemoCue, offered a different opinion.
He said that automated blood cell counters
with waived status offer more choices to
physicians. “Physicians can use the device
to help them make a diagnosis far more
quickly, compared to sending specimens
to a reference lab for testing. Providing a
near-immediate test result helps patients
who could benefit from near-immediate
treatment.”

In October 2007, HemoCue received
FDA 510(k) clearance for its white blood
cell analyzer, the HemoCue White Blood
Cell (WBC) Analyzer. But with a CLIA
waiver for the single-analyte device, Rust
said, the analyzer could be used by a much
larger number of physician offices in the
U.S. than is possible with FDA 510(k)
clearance.

Following presentations by FDA offi-
cials and a CMS representative the panel,
chaired by Dorothy Adcock, MD, medical
and laboratory director at Esoterix Labo-
ratories in Englewood, Colo., deliberated
over 12 questions. When asked if CBC/dif-
ferential testing meets the waiver criteria
for simplicity and an insignificant risk of

See POCT Expansion, continued on page 4
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POCT Offers Revenue Opportunities

POCT Expansion, continued from page 1

presenting an erroneous result, the panel
members believed that “CBC testing as
currently performed is not simple and of-
fers the potential for erroneous results.”
However, they added that this opinion may
change if companies develop instructions
that deal with certain variables, as well as
ensure adequate training.

Another question they discussed in-
volved explaining the kind of data or infor-
mation a waiver submission should include
to tackle analytical issues, such as biological
factors that could produce test variations.
The consensus of the panel was that these
devices should have mechanisms in place
to notify the operator of a potentially con-
founded result.

Frequency of QC for analytes in the
waived setting was also a concern of the
panel. “QC is one of the most misunder-
stood concepts outside the laboratory,”
noted Linda Sandhaus, MS, MD, associ-
ate professor of pathology at Case Western
Reserve University School of Medicine in
Cleveland. Another panel member, Anne
Rice, MT(ASCP), of the Hemostasis Lab-
oratory at the CDC in Atlanta, said QC
should be done daily, but especially when
new lots of reagents come into the lab and
when new operators arrive.

They also considered the impact of the
level of operator training in identifying
post-analytical anomalous or incorrect
results. They agreed that with current de-
signs, untrained personnel would be un-
able to recognize problems. However, if the
devices are redesigned to take this concept
into account, minimal training may be
adequate to flag anomalous or incorrect
results.

Although the panel did not come to a
final conclusion, the matter will be pursued
ata September 10—11 meeting of CLIAC in
Atlanta.

POCIssues Faced by Labs

While manufacturers and FDA grapple
with regulatory issues for POC devices,
laboratorians addressed other topics in
POCT at a workshop, Hot Topics in Point-
of-Care Testing, at the AACC annual meet-
ing in July. Paula Santrach, MD, co-director
of POC testing at the Mayo Clinic in Roch-
ester, Minn., uses POC devices to measure
activated clotting time to monitor high-
dose heparin therapy in cardiopulmonary
bypass and in the catheterization lab. “But
an issue with these is that there are a lot of
manufacturers, and none of the devices is
comparable. If you have to change from
one device to another, it raises a host of
problems,” said Santrach.

“We’ve been using the same methodol-
ogy here at the Mayo Clinic for 30 years,
and I need to change it. And it’s the hardest
thing I've ever done. It has implications for
cutoffs for making decisions, and people
are just used to the approach they’ve been
using for so long”

There also are a variety of devices avail-
able for POC testing of platelet function,
Santrach added. “But in this area the bot-
tom line is that we really don’t know yet
how to use the data all these devices pro-
vide. No generally accepted standardized
definitions of resistance to such drugs as
aspirin and Plavix have been established,”

4 CLINICAL LABORATORY NEWS SEPTEMBER 2008

she explained. “And the link between re-
sistance, lab tests, and clinical outcomes
also has not been established. So we can
certainly measure something, but we may
not have a good idea of what it means for
a patient from an outcomes perspective, or
how we should change their therapy to ac-
commodate the data”

Infectious Disease Testing:

Accuracy Concerns

Sheldon Campbell, MD, PhD, associate
professor of laboratory medicine at Yale
University School of Medicine, discussed
developments in POCT in infectious dis-
ease during the same annual meeting ses-
sion. “The American Society for Microbiol-
ogy recently issued a report titled ‘Clinical
Microbiology in the 21st Century: Keeping
the Pace, in which the organization sug-
gests that clinical microbiologists embrace
POC testing for infectious disease and not
resist it,” he said. “But the caveat that goes
with that is that a lot of the available POC
tests for diagnosing infections don’t meet
the accuracy standards of lab-based tests. A
physician relying on one of these tests may
end up with a diagnosis, but it’s a diagnosis
of lesser quality”

There are viral and bacterial antigen
tests—some of them waived—Dbeing used
in a variety of settings, but their accuracy
and limitations are under scrutiny, he add-
ed. On the other hand, there are a number
of rapid HIV tests available that are actually
quite effective. Clinical laboratory profes-
sionals need to be engaged in educating the
public on the realities these test methods
offer. They also need to advocate for addi-
tional research on the overall health impact
of home HIV tests as well as of other home
testing methods.

At present, these rapid methods of
detection are insensitive relative to cul-
ture and molecular methods that now are
available only in the central lab, Campbell
explained. “What are really needed in this

area are molecular detection methods at the
POC testing level. And it’s coming. There’s
continuous evolution in getting those tech-
nologies ready for the POC setting.”

The Good News:

Increased Revenue Potential

The growth of POCT might seem like a
downward turn for test volume in the cen-
tral lab, but Kazmierczak says it may actu-
ally generate more revenue and test volume
for the central lab. “People tend to be con-
cerned about test volume and how that im-
pacts the overall work and efficiency of the
central lab. The volume in our lab grows
consistently by 4%—5% per year, while the
volume done by POC testing here grows by
about 7%-8% per year. But my gut feel-
ing is that a lot of POC testing is generat-
ing more testing for the central lab because
some results may be so questionable as to
necessitate a second test.”

He added, “A lot of times, you have POC
testing being done by people who don’t fully
understand what the results mean and may
not be trained to interpret the results cor-
rectly. When people undergo competency
training on these devices it seems to involve
more guidance on proper technique than
on the ability to interpret a test result. They
may just report out whatever the instru-
ment tells them. And even though those re-
sults may be totally inaccurate, healthcare
practitioners may act on them.”

Doing POCT and Doing It Right

Ten years ago, the central lab may have
viewed POC testing suspiciously, thinking
that the practice would take business away,
said InteLab’s Simonsen. “But that kind of
thinking seems to be a thing of the past.
Virtually every major hospital today has a
POC program that’s run by the central lab.
Instead of resistance, what we're seeing is an
attitude that says ‘Let’s do it and do it right’

“The increase in the number of CLIA-
waived tests available in the U.S. has been
one of the factors driving growth in the
POCT market, and I expect it to continue,”
he concluded. N

New AACC POC
Certificate Program Focuses on
Role of POCT Specialist

In an effort to tackle issues relevant to POCT and POC coordinators,
AACC has announced a new program composed of eight online
courses—complete with reading assignments and quizzes—Ileading

to a POC Specialist certificate.

POC coordinators may opt to take a single course or the full
certificate which requires successful completion of all eight courses
and passage of a comprehensive exam. Certificate program stu-
dents have 12 months to complete all eight courses, which carry 1-2
credits each.The courses cover regulations, policies and procedures,
connectivity, quality management, education and training, instru-
mentation validation and selection, administration, and communica-
tion.The goal of the program is to document the knowledge and
skills necessary for successful practice as a POC specialist and recog-
nize those individuals who demonstrate mastery of the content.

Marcy Anderson, MS, MT(ASCP), and Barbara Goldsmith, PhD, are
chairing the certificate program. Anderson is senior clinical special-
ist at Medical Automation Systems in Charlottesville, Va. Goldsmith
is AACC President Elect and vice president of laboratory services
at Caritas Christi Health Care, and director of laboratory services at
EXCELL Clinical Laboratories/St. Elizabeth’s Medical Center in Boston.
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Value of Trough Levels Questioned

MPA Monitoring, continued from page 1

McMaster University, Hamilton, Ont., for
the Agency for Healthcare Research and
Quality (AHRQ), has systematically exam-
ined the body of evidence from published
studies in hopes of clarifying the benefit to
patients. The report called the evidence so
far inconclusive and stated that research
into monitoring of MPA is still “in its in-
fancy” But despite the report’s conclusions,
some TDM experts say it’s worthwhile.

The Challenge of Trough Levels

One difficulty in monitoring MPA lies in
acquiring a value that accurately reflects
true serum levels over time, said William
M. Bennett, MD, medical director of renal
transplantation at Legacy Good Samaritan
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Hospital, Portland, Ore. “Technically doing
a blood test for MPA is certainly possible,”
he said. “The issue is, what does it mean?
The drug has very complex pharmacoki-
netics, and it’s difficult to foresee a practi-
cal way to do monitoring if you just do a
trough blood level, the way most other
immunosuppressants are monitored.”
Alexander Vinks, PharmD, PhD, direc-
tor of the division of clinical pharmacol-
ogy Cincinnati Children’s Hospital Medi-
cal Center and professor of pediatrics and
pharmacology at the University of Cincin-
nati School of Medicine, believes that mon-
itoring makes sense—but he agrees trough
levels are often of little value. “The goal is
to optimize exposure response,” he said.
“To predict exposure for a drug like MPA,
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you cannot rely on trough monitoring
only—because the drug has enterohepatic
recycling. And that means that the trough
cannot predict the hills that were there be-
fore. It’s like trying to stand in a valley and
predict how high the mountain was before
you came to the valley, but there are two
mountains, and you may see only one.”
Others, however, say trough levels have
proved to be useful for the majority of pa-
tients after graft stabilization, when receiv-
ing tacrolimus. Leslie M. Shaw, PhD, noted
that trough levels of MPA do correspond
with AUC levels in patients treated with
MMEF and tacrolimus, as shown by recent
findings from the OptiCept trial, which in-
vestigated dosing of MMF in renal patients.
The final results of the trial were presented
at the International Congress of the Trans-
plant Society in Sydney in August. Two of
its major conclusions are that greater MPA
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exposure is highly correlated with reduced
risk of acute rejection and monitored pa-
tients with reduced tacrolimus dosing had
reduced treatment failure rates, fewer rejec-
tions, and significantly lower withdrawal
rates. This is important, because tacrolimus
is now used in 80% of transplant patients,
noted Shaw, a co-investigator on the Opti-
Cept trial and a professor of pathology and
laboratory medicine at the University of
Pennsylvania.

The OptiCept trial’s earlier results
showed no statistically significant lower
rate of rejection for patients whose MPA
levels were monitored. This was perhaps
one reason for the inconclusive nature
of the AHRQ report and Bennett’s reser-
vations about monitoring. “Adjustment
based on trough blood level probably leads
to over- and underdosing,” Bennett said. “It
just hasn’t seemed to correlate with drug
exposure or with clinical events. There is
tremendous discrepancy in individual ab-
sorption.”

Yet the OptiCept trial was designed
simply to show that monitoring was not
inferior to symptom-based dose adjust-
ment, noted Shaw. “You can safely reduce
the calcineurin inhibitor, using MPA
monitoring, and you don’t see increases in
bad outcomes.” He also pointed to a 1998
prospective double-blind, concentration-
control study in renal transplant patients
from Michael D. Hale, MD, and colleagues,
known as RCCT, which Shaw said “showed
unequivocally that maintenance of pa-
tients in a target AUC range of 30—60 mg/
hr/L achieved a substantial statistically sig-
nificant reduction in early acute rejection
rates,” compared with renal transplants
maintained at lower targeted AUC values
(Clin  Pharmacol Ther 1998;64:672-83;
Transplantation 1999;68:261-66). “Trough
concentrations also were significantly cor-
related with acute rejection but were nois-
ier;” he said.

The European Practice

Maynard, who served as a peer reviewer
for the AHRQ report, also believes moni-
toring makes sense. Yet her institution, like
most in the United States, does not moni-
tor MPA—despite having the capability to
do so via HPLC/mass spectrometry. One
reason MPA monitoring is not widespread,
she said, is the difficulty in measuring
MPA without such highly specialized lab
instruments. “Tacrolimus, sirolimus, and
cyclosporine may be measured by HPLC/
mass spectrometry, and immunoassay kits
are also marketed by various diagnostic
manufacturers. So even any small hospi-
tal in the U.S. has the capability to moni-
tor these other immunosuppressants via
immunoassay,” she explained. “However,
mycophenolic acid testing is available only
on the Roche chemistry analyzer, and un-
less the lab has that system, the only other
option is HPLC/ mass spectrometry, which
is not widely used”

That may be one reason MPA monitor-
ing is more widespread in Europe, May-
nard said. “The last time I looked, there
were only 37 institutions in the United
States reporting mycophenolic acid pro-
ficiency testing through the College of
American Pathology” This contrasts with
the far greater prevalence in Europe. “That
might be due to more centralized TDM
analysis in Europe, the fact that MPA has

See MPA Monitoring, continued on page 8



Targeted
patient care with
just one touch.

Touch Screen [N EICREICAWarfarin Sensitivity Testing Easy.

eSensor®

Warfarin Sensitivity Test*

The eSensor® XT-8 system is the next

generation in Osmetech’s eSensor

platform, utilizing unique electrochemical
detection technology to detect nucleic
acids on a microarray. The XT-8 is a
complete benchtop system for making

complex testing simple.

With its on-board CPU, touch screen
interface, and random access test run
capabilities the XT-8 adds versatility and

precision to your laboratory all within an
instrument about the size of a 17" CRT monitor.
The eSensor® Warfarin Sensitivity Test utilizes a
simple three-step protocol with minimal hands-on
time. Same-day reports can be generated on an
easy-to-interpret one page report, including genotypes

and a clear “warfarin sensitive” call for patients.

f Improve patient care by bringing the XT-8 System for Warfarin
I Sensitivity* testing into your laboratory to identify patients who are

at high-risk for warfarin related adverse events.

®

1

OSME|E

MOLECULAR DIAGNOSTICS

% . J .
Visit us at CAP ‘08 in San Diego Sept. 25-28. Booth #819 (800) eSENSOR (373-6767)

Service Card




TDM Reimbursement Remains Low

MPA Monitoring, from page 6

been available in Europe longer, or greater
availability of pharmacokinetically assisted
dosing in Europe.”

Teun van Gelder, MD, PhD, an internist
and clinical pharmacologist at Erasmus
University, Rotterdam, the Netherlands,
has been an author or coauthor of numer-
ous studies of MPA monitoring, including
the RCCT study. He also said regulatory
differences in Europe versus the US may
contribute to the disparity. “It may have to
do with the fact that the enzyme multiplied
[EMIT] immunoassay has been on the
market for many years in Europe, and not
in the US,” he said. “Apart from availability
of an easy assay, the effort DadeBehring
[now Siemens] has done to teach doctors
on the added value of TDM for MPA may
have contributed to the implementation in
Europe.”

Another native of the Netherlands,
Vinks, suggested reimbursement and in-
frastructure as factors in the discrepancy.
In the United States, “pathology is doing
the tests, but they’re not incentivized to do
interpretation, because they’re being reim-
bursed very little. Plus pathologists are not
trained in doing this.” Vinks formerly ran
a centralized therapeutic drug monitor-
ing toxicology service for the city of The
Hague, comprising five hospitals, 18 nurs-
ing homes, one children’s hospital, and two
psychiatric clinics. In Europe “the clinical
pharmacy people have their own labs, so
they run the TDM. And they see it as part
of their job not only to provide a number

but also provide a decent interpretation’
That interpretation is important, he em-
phasized. “A physician cannot do anything
with [just] a number. The interpretive step
and bringing it back to the physician in a
format that he or she can really understand
and use is a whole different type of great
opportunity—with some challenges”

Others acknowledged that reimburse-
ment is lacking in the United States but
noted that the overall cost for TDM is low
for this drug. “Medicare only covers the im-
munosuppressant drug costs for disabled
patients—usually kidney patients, due to
disability qualification—or those qualified
for Medicare by age. And then, only for the
first 3 years post transplant,” Maynard said.
However, “the drug is not as expensive [to
monitor] as the other drugs” Shaw shares
this sentiment. “The cost to monitor this
medicine is relatively small when you com-
pare it to the cost of rehospitalization or
extra visits to the hospital,” he said. “It’s dol-
lars of cost; it’s not hundreds or thousands
of dollars of cost”

Concentration Fluctuations

The real question, however, is whether
monitoring has an impact on organ rejec-
tion rates. This is a difficult question, be-
cause the current cocktail of antirejection
medications is so effective, noted Shaw,
who also served as a technical expert for
the AHRQ report. “We now have the lowest
rates of acute rejection in the history of the
field. The challenge for immunosuppres-
sant drug monitoring is all the greater, since
there still is no reliable test of immune sys-

A Web Resource for Monitoring
Immunosuppressants

A useful resource for labs considering an MPA monitoring program has
been developed by a group at the University Hospital Center Limoges,

France.

For MPA, the group uses a three-sample schedule, a graph of which
is available on the website, as well as algorithms for all other immuno-

suppressants.

“The algorithm can come up with a very good estimate of what the
profile looks like for a given patient at that point,” said Alexander Vinks,
PharmD, PhD. He said that this group has tested the algorithm versus
the current standard of care.”They found less rejection in a period of

1 year.”

The information can be found at: www. pharmaco.chu-limoges.fr/

abis.htm.

tem suppression, a pharmacodynamic type
of test,” he said. “The need for periodically
checking MPA concentration exposure, in
my view, is to know if your patient is getting
an adequate exposure to this immunosup-
pressive drug,” he explained. “This is rel-
evant because this drug, like the others, has
wide pharmacokinetic variability. You don’t
know how much it will vary from month
to month within a given patient until you
track it”

Clinicians at Shaw’s center order MPA
concentration monitoring in renal and
heart transplant patients and some other
transplant patients, and his laboratory pro-
vides the service for several other centers.
“Our MPA therapeutic drug monitoring
database has accumulated MPA concentra-
tion data over time for each of those pa-
tients, such that we have a good handle on
the within-patient variability, and it ranges

anywhere from a coefficient of variation of
about 10% up to 75%. One important goal
of TDM is to reduce that variability. In ad-
dition to tracking MPA concentrations for
each patient, our database has at least 20
demographic and clinical characteristics
for each monitored patient. This permits
ready review of the individual patient’s his-
tory and permits reporting of individual-
ized interpretation of the MPA concentra-
tion data.”

He noted that monitoring MPA is dif-
ferent in several ways from the monitoring
of the calcineurin inhibitors or rapamycin.
“This drug does not exert organ toxicity as
[strongly as] the calcineurin inhibitors can.
So the urgency for monitoring is less for
MPA than for those drugs,” he explained.
“I think the issue is that in order for any-
one who is not familiar with it to under-
stand and use MPA pharmacokinetic data

The capacity to walk away

is the capacity to do more.




in transplant patients, they’re going to have
to study it in some detail, because this drug
has lots of sources of variability;” Shaw add-
ed. “And they include individual variability
of clearance. That depends on disease state,
patient compliance, patient age—pediatric
versus adult—and genetic factors. And
drug-drug interactions are a very important
consideration, too. I think the variability in
the mind of the physician is that since the
drug has a lower toxicity profile compared
with the calcineurin inhibitors, there’s less
worry about intoxicating the patient. The
urgency is not the same.” Another source
of variability is changing pharmacokinetics
relating to time post transplant. “For some
individuals, the MPA concentration expo-
sure per unit of MMF dose increases with
time—but not for all patients,” Shaw said.

A recent review, published after the
AHRQ report was released, found that
the AUC level of total MPA was associ-
ated with the risk of acute rejection but
not with toxicity; it concluded that because
most studies have been retrospective and/
or based on monitoring trough levels in
patients on cyclosporine, the evidence in
favor of monitoring is “weak.” However, the
authors did note that monitoring multiple
measures immediately post transplant for
an AUC may have benefit (Transplantation
2008;85:1675-85).

Finding the Right Sampling Model

What options exist beyond trough levels
and AUC curves to monitor MPA? The
answer may be Bayesian type estimation.
Vinks explained: “You have a computer
program, and you enter all the patient in-
formation. Then you have a pharmacoki-

An Expert Access program on this
topic with Susan Maynard, PhD,

is available on the AACC website.
Search “Events”to locate it.

netic model, which is basically the sum-
mary of everything that you have learned
from all the patients that you have treated
to date” The transplant physician can then
enter the current patient’s clinical parame-
ters and receive an evidence-based estimate
of what the MPA levels will be at different
time points, he said. One publicly available
example is based in France, at the National
Institute of Health and Medical Research
(INSERM) (See Sidebar).

“If you do it intelligently, monitoring
is always better than not monitoring,” said
Vinks. However, “most studies haven’t done
it right, so they could not find any differ-
ence between an adequately monitored
group and an unmonitored group.” With
AUC testing, two to four samples are usu-
ally collected, at between 0 and 4 or 0 and
6 hours, he said, because most of the action
happens early. “Most people don’t use any
prior information. They just take the num-
bers as they come and use an algorithm
that they developed from their own data or
from the data of others”

Shaw noted that the three randomized,
controlled trials of TDM for MPA have
enrolled approximately 1,800 patients and
that the aggregate of all three study popu-
lations could yield an analysis that is more
conclusive as to the benefit of monitoring.
There have been preliminary discussions
among the researchers about this possibil-
ity, he said.

Eternal Vigilance—the

Price of Lower Toxicity?

Despite support for monitoring among
laboratorians, the AHRQ report didn’t go
that far.

“It’s very difficult for the scientific com-
munity to do these prospective trials, be-
cause they’re costly, and nobody is investing
in this,” Vinks explained. “So what you see
is a lot of underpowered studies that then
report it doesn’t work. And so you get this
continuous controversy.”

Shaw noted that the randomized con-
trolled trials of TDM for MPA—which
total four if the 1998 study from Hale, van
Gelder, and colleagues is included—make
up a larger evidence base for monitoring
of MPA than for any other drug. He be-

lieves the preponderance of the evidence is
in favor of monitoring. “I think that when
you consider whether to monitor, you can
simply say, ‘Do I want to have an objective
assessment of how much drug is in my pa-
tient’s body, versus not knowing that?” So
when you ask it that way, I think it’s pretty
logical to conclude that it makes perfect
sense that you would want to know and
make dosing decisions from that informa-
tion, rather than simply from an empirical
dosing schedule” (LN
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