





Genomics Biotech Institute Section

GENOMICS

BIOTECH INSTITUTE
4435 Waterfront Drive, Suite 101
Glen Allen, VA 23060
(804) 527-1905
fax (804) 747-5316

EDITOR-IN-CHIEF
Eric C. Faulkner, MPH

PUBLISHER
Jack F. Klose

DIRECTOR OF COMMUNICATIONS

Jeremy Williams

MANAGING EDITOR
Bill Edwards
bill.edwards@douglasmurphy.com

GENOMICS BIOTECH INSTITUTE

A Special Section of the Journal of Managed Care Medicine, the Official Journal of the
NATIONAL ASSOCIATION OF MANAGED CARE PHYSICIANS

AMERICAN ASSOCIATION OF INTEGRATED HEALTHCARE DELIVERY SYSTEMS
AMERICAN COLLEGE OF MANAGED CARE MEDICINE

AMERICAN ASSOCIATION OF MANAGED CARE NURSES

A Peer-Reviewed Publication Vol. 13, No. 1, 2010

TABLE OF CONTENTS

Comparative Effectiveness: The Impact on Managed Care
and Patient Outcomes
Melissa Bianchi. ... .. . 34

Management of an HIV Patient Population
Bernard M. Branson, MD . . .. ... 37

A Retrospective Study of SUPARTZ® and Repeat Treatment

for Osteoarthritis Pain in the Knee

Courtenay S. Whitman IV, MD, David Allen, MD, James L. Comadoll, MD,
Henry C. Thomason lll, M.D., and Sami J. Oweida, MD .. ............... 43

Editorial Review Board

M.J. Finley Austin, PhD
Director, U.S. External Science Policy
Hoffman-La Roche Inc.

Pat Deverka, MD, MS, MBE

Senior Fellow, Center for Genome Ethics,
Law & Policy

Institute for Genome Sciences & Policy

Duke University Medical Center

Stan N. Finkelstein, MD

Co-Director, Program on the
Pharmaceutical Industry

Director, Harvard-MIT Division of Health
Sciences & Technology

Massachusetts Institute of Technology

Annetine Gelijns, PhD

Co-Director, International Center for
Health Outcomes and Innovation
Research (InCHOIR)

Columbia University

Atul Grover, MD, PhD
Associate Director
Association of American Medical Colleges

Thomas Morrow, MD
Director
Genentech

Daniel Mullins, PhD

Associate Director, Center on Drugs and
Public Policy

School of Pharmacy, University of Maryland

Kathy Hudson, PhD
Director, Genetics and Public Policy Center
Johns Hopkins University

Stephen Keir, DrPH

Co-Director, Center for Quality of
Life/Supportive Care Research

Robert Preston Tisch Brain Tumor Center

Duke University Medical Center

Kathryn A. Phillips, PhD

Professor, Health Economics and
Services Research

School of Pharmacy, Institute for
Health Policy Studies

University of California, San Francisco
Howard Mcleod, PharmD

Director, Institute for Pharmacogenomics
and Individualized Therapy
University of North Carolina at Chapel Hill

Kevin Roache, MD, MMM, CPE, FACPE
Vice President Medical Affairs
Peoples Health, Inc.

Chuck Mihalik, Pharm D, RPh
Director, Pharmacy Services
The Health Care Group LLC

Jeff Taylor, RPh, MS
Pharmacy Director
Aetna

www.namcp.org | Vol. 13, No. 1 | Journal of Managed Care Medicine 33



Comparative Effectiveness: The Impact on
Managed Care and Patient Outcomes

Melissa Bianchi

For a CME/CEU version of this article please go to www.namcp.org/cmeonline.htm, and then click the activity title.

Summary
Although discussed and debated for several years, comparative effectiveness re-
search is coming to the forefront as health care reform again becomes a federal
government focus. There is significant debate ongoing about how to best fund,
implement, and apply comparative effectiveness research. The recent economic
stimulus bill has postponed some of the debate by providing a significant amount
of money for this type of research.

Key Points
e Comparative effectiveness aims to assess how various procedures or interven-
tions for a given ailment compare with each other.
e Different models for conducting comparative effectiveness research include a pri-
vate entity doing the research, a public only entity, or a private/public partnership.
e Funding for this type of research may be public, private, or a combination.
* There is an ongoing debate on many aspects of this type of research.
e Key players in the debate include various federal agencies, managed care organi-
zations, other health care payers, health care professional organizations, and trade

associations.

COMPARATIVE EFFECTIVENESS (CE) re-
search aims to assess how various procedures or in-
terventions for a given ailment compare with each
other. Traditionally, this has been a comparison of
two or more health care interventions. It can also be
an examination of how a particular health care
product and various health care practices work to-
gether. CE can also be even broader to encompass
assessment of any aspect of health care delivery.

Several things are driving the CE discussion. This
is an important part of the current health care re-
form debate. Another driver is increased costs of
providing health care, particularly pharmaceuticals
and medical technology. There is a belief that CE
will save money—the Congressional Budget Office
says this will not occur any time soon, but perhaps
over the long term. Other attempts to reduce health
care costs have failed. Additionally, CE could im-
prove the quality of health care and appears to work
elsewhere in the world. Lastly, there is hope that CE
is an opportunity to get under-served populations
better access to health care.
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Parallel issues related to the CE discussion and debate
include implementation of Medicare Part D, electronic
prescribing and hand held formularies, and the follow-
on biologicals debate. The creation of value based pur-
chasing programs and other quality-based payment
incentives are also impacting the issue of CE.

There are many concerns about the design, conduct,
and application of CE research. There are arguments
for a separation of determining what works (compara-
tive clinical effectiveness) versus the costs (cost-effec-
tiveness). There are concerns about cost restricting
access to treatment. Many groups are worried that CE
will ultimately be used as a cost-cutting tool only.
American consumers do not like the idea of rationing;
when ill, they want everything that is available. Each
group in the debate has a different opinion on the role
of cost. Beyond costs, there are other issues—who col-
lects the data, who interprets the data, how results are
disseminated to various groups, and how payments
should be affected. There is also the impact on physi-
clans—there is concern that this type of research will
be used to further limit the power of physicians. Vari-
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ous physician groups want practicing physicians as
part of the planning process.

There are different models for doing CE research,
including a private entity doing the research, a pub-
lic-only entity, or a private/public partnership. The
entity controlling the research is very much at the
center of the debate over this type of research. What-
ever the format for conducting CE research, the
process needs to be open and transparent.

The funding debate for CE research has focused on
both private and public funds. Private funding sources
may include private payers or investors with rights to
“own” the research entity. Privately funded CE re-
search efforts are already occurring. The Blue Cross/
Blue Shield Association has had a Technology Evalua-
tion Center since 1985. The Technology Evaluation
Center conducts reviews of existing clinical evidence
to determine the effectiveness and appropriateness of a
given procedure, medication, or device.

Public funds for CE research may come from tax
dollars or a payment from Medicare beneficiaries and
other taxes. Public funding already goes to the Agen-
cy for Healthcare Research and Quality (AHRQ)
but they need more money. AHRQ has been given
the mandate and money to do CE research through
legislation. Currently, they do not have enough
money to complete all their mandates. The agency
has an Effective Healthcare Program that contracts
with 14 Evidence-based Practice Centers to synthe-
size existing knowledge. Five conduct technology
assessments for CMS. Some people are concerned
that AHRQ is too political. Some groups would like
the National Institutes of Health (NIH) to have more
tunding for CE research rather than AHRQ.

Another option is the creation of a new indepen-
dent entity that is governed by a separate body that
sets research priorities. Health plans and pharmaceu-
tical companies have supported the development of
a new agency for this purpose. The Institute of
Medicare (IOM), a private entity, recommends a
new national program to prioritize, fund and man-
age reviews of clinical effectiveness. MedPAC, a
group that makes recommendations on Medicare
payment issues, supports a private-public mix option
with an independent board to oversee the develop-
ment of unbiased research.

The Centers for Medicare and Medicaid Services
(CMS) has an interest in the development and direc-
tion of CE research as the agency moves from a role
as payer alone to a role of consumer of clinical infor-
mation. Their coverage groups are making decisions
based on evidence and costs. CMS does not have
money to fund CE research, but does have an inter-
est in it to better manage their patients.

Trade associations for health plans, pharmaceuti-
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cal companies, and pharmacy benefit managers also
have an interest in this debate. These groups are
looking for financial support for what they are al-
ready financing and political validation of their cur-
rent CE research. The trade associations for the
pharmaceutical and biotech companies are con-
cerned about how cost will be factored into CE.
They think research should not be narrowly defined
as two medication head-to-head trials. They would
like a broader definition of health care costs.

Legislation to advance CE research has been build-
ing during the past few years. The Medicare Im-
provements for Patients and Providers Act of 2008
(MIPPA) became law July 15, 2008. This legislation
funded an IOM study to identify the methodologi-
cal standards for conducting systematic reviews of
clinical effectiveness research on health and health
care in order to ensure that organizations conduct-
ing such reviews have information on methods that
are objective, scientifically valid, and consistent.

The Comparative Effectiveness Research Act of
2008, better known as the Conrad/Baucus bill,
sought to establish a Health Care Comparative Ef-
fectiveness Research Institute to identify national
CE priorities, establish a research agenda, consider
systematic reviews of existing research before pro-
viding for new research, and enter into contracts to
conduct research preferably with federal agencies
such as AHRQ. The Institute would also have advi-
sory panels, peer-review, widely disseminated find-
ings, and public meetings. The funding would be a
mixture of general funds, a tax on self-insured and
other health plans, and $1 per Medicare beneficiary.
The recent economic stimulus package displaced
this bill but it will probably be reintroduced.

The economic stimulus package has preempted
public funding discussions for now by providing a
significant amount of money for CE research. The
stimulus package provided $1.1 billion for CE re-
search to the existing entities that are already con-
ducting research—AHRQ and NIH. Within the $1.1
billion, $300 million will be administered by AHRQ,
$400 million went to NIH, and $400 million will be
allocated at the discretion of the Secretary of Health
and Human Services. Both NIH and AHRQ will use
their current infrastructure to conduct the research.
The Congressional intent of this package was for the
groups to use the money “to conduct or support re-
search to evaluate and compare the clinical outcomes,
effectiveness, risk, and benefits of two or more medi-
cal treatments and services that address a particular
medical condition.” The money cannot be used to
mandate coverage for a particular product.

The Federal Coordinating Council for Compara-
tive Effectiveness Research was set up to coordinate
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comparative effectiveness and other related health
services research and advise where evidence is lack-
ing. The council is made up of 15 members, includ-
ing one senior official from AHRQ, CMS, NIH,
the Office of the National Coordinator for Health
Information Technology, FDA, the Veterans Health
Administration, and the Department of Defense.
The council is to report by June 30, 2009 describing
current federal comparative effectiveness research
and recommendations for further research.

Conclusion

The next steps in moving CE research forward in-
clude the reintroduction of Conrad/Baucus bill and
continuing the cost versus clinical efficacy debate.
The long-term implications of CE research need to
be determined. IMCM

Melissa Bianchi is a partner with Hogan and Harton, LLP.
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Management of an HIV Patient Population

Bernard M. Branson, MD
For a CME/CEU version of this article please go to www.namcp.org/cmeonline.htm, and then click the activity title.

Summary
Advances in treatment have changed AIDS into a chronically managed disease. Pa-
tients need to be identified early after initial HIV infection to prevent further spread
of the infection and improve their life expectancy. Changes have been made to the
health care setting recommendations for HIV screening to promote early and wide

identification of HIV infections.

Key Points
e Many HIV infected persons are not aware of their infection.
® Many HIV-infected persons access health care but are not tested for HIV until late

in the disease process.

e HIV screening is recommended for all patients 13 to 64 years of age who are seen

in a health care setting.

e Awareness of infection reduces the risk of transmission significantly.
e Early identification and treatment of HIV infection can improve overall survival.

ITISESTIMATED THAT OVER ONE MILLION
Americans are infected with the human immunode-
ficiency virus (HIV). About 21 percent of the infect-
ed people are unaware of their infection. There are
an estimated 56,300 infections each year."? There is
disparity in the cases of AIDS in the U.S. with 49
percent of cases being in African Americans (Ex-
hibit 1).7 The prevalence of HIV infections is high-
est in African American males followed by African
American females. In 2006, the overall rate of new
infections was 22 per 100,000 people in the U.S. As
shown in Exhibit 2, the rate of new infections in
African American males is four times as high.’
Testing for HIV is an important topic for managed
care. Forty percent of adults age 18-64 have been
tested with 53 percent of these tests having been

Exhibit 13: AIDS Diagnoses and
US Population by Race/Ethnicity, 2006

AIDS Cases US Population
White, Not
30% Hispanic
Black, Not 30%
Hispanic
49%
Hispanic

Asian/Pacific
Islander

lS%
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done by a private physician or health maintenance
organization.” The publicly funded HIV testing sites
conduct about 10 percent of HIV tests and identify
approximately 20 percent of positive cases.

Unfortunately nearly 40 percent of HIV positive
cases are identified late (i.e., years after initial infec-
tion and within 1 year of acquired immune deficien-
cy syndrome [AIDS] diagnosis). Two thirds of the
people tested late are tested because they have already
developed an AIDS defining illness (Exhibit 3).* The
CDC is seeking to shift testing to an earlier point,
primarily during routine care, in order to prevent
spread of the infection.

A study from South Carolina illustrates why early
testing is important. Of the 4,315 HIV cases report-
ed in that state, 73 percent of the patients had made
20,271 health-care visits prior to their first positive
HIV test.”> The diagnosis codes at 77 percent of those
prior visits would not have prompted an HIV test.
The patients who developed AIDS within a year of
testing had a similar rate of health care visits prior
to testing. Of the HIV positive patient’s median 4
health care visits, 79 percent were visits to emer-
gency departments.

Based on the missed opportunities for HIV screen-
ing, the CDC published revised recommendations
for HIV testing in health care settings (Exhibit 4).°
A lot of HIV screening does occur in community
based outreach settings but other health care setting,
as noted previously, are where the majority of test-
ing is occurring and where are the location for the
majority of missed opportunities. Routine screen-
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Exhibit 34: Reasons for Testing: Late Versus Early Testers

M Late (Tested < 1 yr. before AIDS dx)

M Late (Tested > 5 yrs. before AIDS dx)

Self/partner Wanted to "\Routine ,

Other

Required

\check-up/

ing is now recommended in all patients regardless of
risk factors. In settings with low or unknown HIV
prevalence, screening programs should be initiated
but discontinued if the yield from screening is less
than 1 per 1000 positive cases. In health care settings,
HIV screening should be treated like glucose screen-
ings. A separate informed consent and extensive pre
and post testing counseling are not recommended in
these settings. Since the change in recommendations,
about 2.4 million more people have had an HIV test
than normally would and the number of cases identi-
fied annually has increased 15 percent.’

In addition, the CDC recommends routine, vol-
untary HIV testing as a part of early prenatal care
for all pregnant women. The guidelines also ad-
vocate simplified pretest counseling and a flexible
consent process for pregnant women. Prenatal test-
ing is one of the success stories of HIV in America.

38 Journal of Managed Care Medicine | Vol. 13, No. 1 |

Prenatally acquired HIV cases have declined 95
percent with the combination of prenatal screening
and prophylaxis with antivirals in known positive
mothers.

Effective medications for HIV have change AIDS
from a death sentence to a chronic disease. Exhibit
5 shows how the death rate from HIV has signifi-
cantly declined since the availability of highly ac-
tive antiretroviral therapy (HAART).® There have
been four eras of antiretroviral therapy (ART). The
first era, from 1996 to 1997, marked the beginning
of HAART. The second era, from 1998 to 1999, in-
cluded the sequential use of two unique antiretro-
viral regimens with improved efficacy. From 2000-
2002, 3 effective regimen options were available,
with guidance from genotypic resistance testing.
The most recent era, beginning in 2003, brought
improved drug tolerability, decreased pill burdens,

www.namcp.org



Exhibit 4¢: Revised HIV Screening
Recommendations for Adults and Adolescents

® Routine, voluntary HIV screening for all persons 13-64
in health care settings, not based on risk

¢ All patients with TB or seeking treatment for STDs
should be screened for HIV

e Repeat HIV screening of persons with known risk at
least annually

e Opt-out HIV screening with the opportunity to ask
questions and the option to decline testing

e Separate signed informed consent should not be
required

e Prevention counseling in conjunction with HIV
screening in health care settings should not
be required

and included the introduction of new drug classes.
There are currently 25 antiretrovirals approved for
HIV treatment. There are now medications that can
intervene at every stage of the virus’s life cycle. The
advances in ART have resulted in almost three mil-
lion years of survival. Exhibit 6 illustrates the surviv-
al benefit of HAART compared with interventions
for other diseases.” In addition to survival benefits,
the age of HAART has brought significant declines
in the incidence of HIV related hospitalizations."
The overall costs to care for a patient with HIV
infection varies. Exhibit 7 illustrates the mean an-
nual per patient costs stratified by CD4 cell count at
diagnosis."" Patients with more advanced disease, as
marked by low CD4 count, have significantly higher
costs. Because patients with higher cell counts at di-
agnosis have a longer life expectancy, lifetime costs
of care depend on CD4 count at diagnosis (Exhibit
8).!2 The life expectancy by cell count at initial di-

agnosis illustrates that there is a substantial benefit in
terms of survival to early diagnosis.

The cost-eftectiveness of routine HIV screening
in health care settings, even in relatively low-preva-
lence populations, is similar to that of commonly
accepted interventions. Screening is cost effect (less
than $50,000 per QALY) even in a population with
a 0.05 percent prevalence.”

In general, data on HIV testing and management
of infected patients in managed care settings are
quite limited. Most health plans cite legal reasons
for not previously collecting such data. There are
no explicit data documenting consistent refusal to
pay or specific plan testing rates. This will likely
change it new Healthcare Effectiveness Data and
Information Set (HEDIS) measures on HIV testing
rates are implemented.

Kaiser Permanente is the second largest provider of
HIV care in the U.S. with 18,000 active HI V-infect-
ed patients. The majority of their cases are Caucasian
men who have sex with other men but they have
rising numbers of African American and Hispanic
patients. The majority of their patients are in the 30
to 50 age range. Just over 200 HIV-infected patients
are 19 years old or less. They have data on greater
than 100,000 total HIV-infected patient years. In
their system, mortality is significantly less (1.6 per-
cent) than the national average (3.4 percent).

Within the Kaiser system, most regions/clinics em-
ploy a multi-disciplinary care team for HIV. Teams
may include an HIV specialist, a case manager, nurse,
pharmacist, social worker, mental health support
practitioners, and health educator. Larger regions also
have a regional coordinator. Kaiser also has system
wide HIV care quality measures (Exhibit 9).

Overall, just over 20 percent of their population
has ever been tested for HIV. For comparison, the
Veteran’s Administration, the number one provider

Exhibit 5%: Mortality and HAART Use Over Time
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Exhibit 6°: Survival Gains with Various Disease Interventions

Per Person Survival Gains (months)

Chemotherapy Adjuvant Acute Ml BMT Ol Proph
chemotherapy
Non-small-cell Coronary Relapsed AIDS
lung cancer Node + breast | artery disease non-Hodgkins
cancer lymphoma

BMT, bone-marrow transplant; Ol, opportunistic infection;
ART, antiretroviral therapy

Exhibit 7"': Mean Annual Per-Patient Cost by CD4 Strata

CD4 Category  Total Cost ARV Meds  Other Meds Hospital Physician
<50 $36,532 $10,855 $14,882 $8,353 $533
50-199 $23,864 $11,862 $6,685 $3,369 $532
200-349 $18,274 $11,935 $3,452 $1,186 $336
>350 $13,855 $9,407 $1,855 $1,408 $285

of HIV care, estimates nationally that less than 10
percent of their inpatients and less than 5 percent
of outpatients have been tested." In examining the
testing rates of STD positive patients, it was found

Initial CD4 Life Lifetime
that 55 percent actually got an HIV test after the Count Expectancy Medical Costs
diagnosis of an STD but there was regional varia-
tion in testing rates. They al_so examllr?ed the rate ~500 24.4 years $230,044
of HIV testing in patients with hepatitis B and C.

Even lower rates were seen in this population (~ 200-499 15.4 years $195,318
40 percent), again with regional variation. Patients <1998.5 years $192,325

with STDs or hepatitis infection are at risk for HIV
and should be tested. Managed care needs systems in
place to ensure that it happens.

Within the Kaiser population, 28.8 percent of
those who tested positive for HIV already had AIDS
at the time of testing. They have been able to im-
prove their rate of late diagnosis from 40 percent but
still have significant regional variation.

In addition, 85 percent of their HIV positive pa-

40 Journal of Managed Care Medicine | Vol. 13, No. 1 |

Exhibit 8'%: Lifetime Per-Person
Costs by Initial CD4 Count

tients who should be on HAART receive therapy.
Because they have a well-established HIV care pro-
gram, they have excellent medication adherence
rates of 93.8 percent. Over 80 percent of their pa-
tients achieve maximum viral control.

Although they are getting good results, Kaiser is
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Exhibit 9

Diagnosing HIV
- Testing for HIV among HIV patients diagnosed
with STD

— Determining % of new HIV diagnoses who met
AIDS criteria (CD4< 200/pL)

Getting Patients Into Care
- Time until newly diagnosed KP HIV-infected members
receive 1st CD4 count

Care Processes
— % of HIV-infected members seen at least twice annually
(at least 60 days apart each visit)*

— % of HIV-infected members with CD4+ cell count
performed at least once every 6 months*

— % of HIV-infected members with CD4 <200/pL taking
PCP prophylaxis*

— % of HIV-infected members with CD4 <200/pL taking
HAART (will increase to <350)*

Care Results
— % of HIV-infected patients on HAART who have
maximal viral control*

— % of HIV-infected patients on HAART with appropriate
adherence

developing some additional steps to improve qual-
ity measures. Two areas they identified that would
benefit from quality improvement efforts are pneu-
mocystis pneumonia prophylaxis and HIV screen-
ing. Because they identified regional variations in
care, they will evaluate interregional differences and
explore the potential for different demographics and
HIV risk behaviors as explanations. They also plan
to reconcile their internal measures with eventual
national quality measures.

Unlike most other chronic diseases, HIV is a
communicable disease. The spread of the infection
can be reduced by making the infected person aware
they are infected and by lowering viral levels with
antiretroviral agents. After people become aware
they are HIV-positive, the prevalence of high-risk
sexual behavior is reduced substantially.”® A person
who is aware of their infection is 3.5 times less likely
to transmit the disease compared with someone who
is unaware. More than half of new HIV infections
are believed to be transmitted by people who do not
know their status (Exhibit 10).'

Prevention of HIV infection has progressed over
the years. We have moved from just education and
behavior modification to more biomedical interven-
tions. Several studies have found that circumcision
significantly reduces risk of HIV infection in both
men and women. The American Academy of Pediat-
rics is reviewing their recommendations on circum-

www.namcp.org

Exhibit 10"¢: Awareness of Serostatus Among
People with HIV, and Estimates of Transmission

~21% Account for: ~54% to 70%
unaware of of new
infection infections
~75%
aware of
infection ~30% to 46%
of new
infections

New sexual infections
each year: ~40,000

People living with
HIV/AIDS: 1,106,400

cision given this new information. The newest pre-
vention techniques being studied are pre-exposure
prophylaxis and test and treat models. Pre-exposure
prophylaxis 1s giving ART to someone who is not
infected but who practices high-risk behaviors. The
test and treat model has patients start ART as soon as
a positive result is obtained. Using universal, annual,
voluntary testing, any positive cases are immediately
started on ART irrespective of CD4 counts. Using
this model, it is predicted that new cases could be re-
duced by 95 percent in the next 10 years. There are
two large clinical trials planned using this model.

Conclusion

Many HIV-infected persons access health care but
are not tested for HIV until symptomatic. Effective
treatment is available which improves life expectan-
cy if used early. Prevention of HIV infections is an-
other benefit of HIV screening. Awareness of HIV
infection leads to substantial reductions in high-risk
sexual behavior. JMCM

Bernard M. Branson, MD is Associate Director for Laboratory Diag-
nostics, Divisions of HIV/AIDS Prevention, National Center for HIV/
AIDS, Viral Hepatitis, STD, and TB Prevention with the Centers for Dis-

ease Control and Prevention.
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A Retrospective Study of SUPARTZ® and Repeat
Treatment for Osteoarthritis Pain in the Knee

Courtenay S. Whitman IV, MD, David Allen, MD, James L. Comadoll, MD,
Henry C. Thomason lll, M.D., and Sami J. Oweida, MD

Summary

Osteoarthritis is one of the most common forms of arthritis, affecting up to 27 million
Americans. OA is now being diagnosed in younger patients and as the baby-boomer
population ages, cases of OA are expected to dramatically increase by 2030. One of
the most commonly affected joints is the knee. Knee OA is usually treated with con-
servative, non-pharmacological therapy, analgesics, and corticosteroid injections.
For patients who fail to respond to conservative treatments, and for patients who are
non-surgical candidates, hyaluronic acids (HAs) injections are recommended.

In our retrospective study, we collected effectiveness data from 220 patients who
had received repeat injections of SUPARTZ® (sodium hyaluronate) injectable joint
fluid therapy for symptoms associated with knee OA. Repeat treatments of SU-
PARTZ® delayed the need for total knee arthroplasty (TKA) for up to four years in
our patient population. Positive clinical results continue to outweigh a low incidence
of reported adverse events (AEs).

Key Points
e Osteoarthritis is the most widespread form of joint disease now affecting younger
groups of patients with expectations of millions of future cases as the population ages.
® In 2004, there were 454,652 TKAs performed, mainly for arthritis.’
® The focus of the study was the effectiveness, duration, safety, and cost effective-
ness of repeat treatments of SUPARTZ® to delay or eliminate the need for TKA.
e Study patients reported significant improvement in knee OA pain levels while be-
ing treated with SUPARTZ®.
® Results show that repeat treatments of SUPARTZ® delayed the need for TKA for
up to four years.
e Similar studies may be beneficial to support future reimbursement costs and re-
search for other joint areas affected by OA.

Introduction will reach their mid-60s and will be at high risk for

2 4

According to the Arthritis Foundation, in 2005, as
many as one in three adults currently suffer from
joint symptoms of arthritis.? Arthritis remains one
of the most prevalent chronic health problems in
America and is the nation’s leading cause of disabil-
ity among Americans over age 15.

One of the most common forms of arthritis is os-
teoarthritis (OA). OA affects 27 million Americans
with women affected more than men. It is the most
widespread form of joint disease; worldwide esti-
mates show that 9.6 percent of men and 18.0 percent
of women older than 50 have symptomatic OA3. As
the population ages, the number of people with OA
will increase dramatically. According to projections
by the National Institutes of Health, by 2030, 20
percent of Americans—about 72 million people—
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the disease.

Conventional treatment options for knee OA in-
clude lifestyle changes; (weight loss and elimination
of certain activities, heat and cold therapy, analgesic
creams, and assistive mobility devices); low-impact
exercises; (to minimize stiffness and optimize joint
health); nutritional supplements, such as glucosamine

SOURCE OF SUPPORT: Smith & Nephew, Inc., Ortho-
paedics, and Seikagaku Corporation, Tokyo, Japan.

Disclosure: Funding was provided by Smith & Nephew,
Inc. and Seikagaku Corporation. The sub-investigators

were reimbursed for their contributions. Dr. Whitman is
a paid consultant for Smith & Nephew, Inc.
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Exhibit 1: Number of Series of Injections™
Number Left Right Total
2 86 95 181
3 28 36 64
4 14 14 28
5 9 8 17
6 3 6 9
7 2 0 2
8 1 1 2
TOTAL 143 160 303

and chondroitin sulfate; (to protect against cartilage
breakdown and provide mild anti-inflammatory ef-
tect); and medications, such as acetaminophen and
NSAIDS (for pain relief).

When these treatments provide minimal or no
benefit, more invasive procedures are offered, such
as intra-articular corticosteroid injections, which
are administered directly into the joint to decrease
inflammation. Another injection treatment is visco-
supplementation of hyaluronate, an FDA-approved
fluid device, which increases a joint’s fluid viscosity
(thickness) and aids in the lubrication of the knee
joint. “Viscosupplementation may be used to buy
time before more aggressive surgical procedures are
needed,” 5 as well as to provide long-term relief in
non-surgical candidates.

It has been more than 20 years and more than 170
million injections since the introduction of SU-
PARTZ" injectable joint fluid therapy in Japan in
1987. (SUPARTZ" was approved by the FDA in
2001 for use in the United States). Today, with the
health and public healthcare system of millions im-
pacted by OA worldwide, we are increasingly aware
of the need to obtain more information about the
effectiveness of SUPARTZ" for the relief of pain

associated with OA of the knee. There is an urgent
need to learn about the effectiveness of repeat treat-
ments of SUPARTZ® over time to determine if its
effects will continue to provide safe, lasting results
and delay or eliminate the need for TKA.

Several studies have been conducted on the dit-
ferent types of HAs for effectiveness in pain relief
for knee OA patients with favorable results.®” Stud-
ies have also been conducted concerning the safety
of using HAs regarding any AEs citing minor in-
cidences."" In early 2008, a retrospective clinical
study was conducted by Smith & Nephew, Inc. to
learn more about not only about the effectiveness
of SUPARTZ®, but also about the duration of ef-
fectiveness, safety, and cost effectiveness of SU-
PARTZ" for the treatment of OA knee pain with a
special interest in repeat injection series.

Materials and Methods

We collected data from five clinical sites in North Car-
olina on patients who had received a minimum of one
repeat treatment series of injections of SUPARTZ" to
document the status of OA patients before and after
their injections; to determine an average time of dura-
tion of the effect of SUPARTZ®; to determine the ef-
fectiveness of the injections; to collect and classify any
adverse events (AEs); and to assist the medical com-
munity in developing criteria to support reimburse-
ment costs for repeat injections of SUPARTZ®.

This retrospective study was approved by the In-
stitutional Review Board through NEIRB. A site
waiver was obtained for each of the five clinical sites
to allow us to collect patient data without obtain-
ing informed consent from each patient. The only
personal data collected from each of the patients was
their birth month and year.

Patient Population

Our patient population included 220 patients and
303 knee joints that had been treated with SU-
PARTZ® at five clinical sites. Because women are
more likely than men to suffer from knee OA af-
ter age 50, our study patient population was 74.5

Exhibit 2: Pain assessments over injection series™

Pain Assessment Over Time All Series Last Series
Improved* 91.9% 92.5%
Did not improve 8.1% 7.5%

ratings of “worse” after that rating.

*'Improved” indicates that the pain level was rated “better” at sometime within the series and that there were no
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percent female and 25.5 percent male. The average
age for patients included in the study was 70.9 years
(range from 35 to 99 years).

Clinical retrospective data was collected on 220
patients and 303 knee joints. Criteria for inclusion
required that all patients were at least 18 years of age
with a confirmed diagnosis of OA and had received a
minimum of one repeat treatment series of injections
of SUPARTZ" into the affected knee. Diagnoses by
incidence included: OA, Degenerative Joint Disease,
Post-Traumatic Arthritis, and R heumatoid Arthritis.

Baseline data was obtained on each patient that
included basic demographics with medical, surgical,
and joint involvement history. Approximately 82
percent of those patients had not had any previous
surgery on the affected knee and only 15 percent
were found to have had arthroscopy. Additionally,
of the 303 treated knees, nearly 40 percent of pa-
tients had both knees treated with multiple injec-
tions of SUPARTZ®.

Devices and Procedures

SUPARTZ" (Seikagaku Corporation, Tokyo, Ja-
pan and distributed in the United States by Smith
& Nephew, Inc., Memphis, Tenn.) is a sterile, vis-
coelastic, non-pyrogenic solution of highly purified,
high molecular weight sodium hyaluronate having
a pH of 6.8-7.8. Sodium hylauronate is a common
constituent of the extracellular matrix of connective
tissues and is extracted from chicken combs.

Sodium hyaluronic acid is a polysaccharide, which
contains repeat disaccharide units of glucuronic acid
and N-acetylglucosamine. SUPARTZ" is supplied
in a single-use disposable plastic syringe. Each sy-
ringe contains 25 mg of sodium hyaluronate dis-
solved in a phosphate buffered saline (2.5 mL of 1.0
percent solution). Each pre-filled syringe is packed
in a molded-blister packaging with a Tyvek sheet.

The current United States labeling for SU-
PARTZ" injections recommends a course of five
intra-articular injections one week apart, and also
indicates that some patients may benefit from three
injections given at weekly intervals. However, as a
general precaution, the benefit of less than three in-
jections has not been established.

SUPARTZ® is administered directly into the
knee joint. The skin and subcutaneous tissue can be
anesthetized with a local anesthetic or a liquid freez-
ing agent can be applied to numb the skin.

Over-the-counter pain medications are all that is
required for most patients for any pain and swelling
that may follow the injection.

The lead investigator/author (C.W.) chooses to
prescribe SUPARTZ® to his patients because of its
ease of use and the better results he has seen com-
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Exhibit 3: Performance of TKA data by site'
Physician Number knees
wWith TKA (%)
Whitman 2/110 (1.8%)
Oweida 4/58 (6.9%)
Allen 2/40 (5.0%)
Comadoll 3/40 (7.5%)
Thomason 12/50 (24.0%)
TOTAL 23/303 (7.6%)

pared to other HA products.”” After eight years of
prescribing SUPARTZ®, he has found that it is less
viscous which makes it easier to inject and develop
a “feel” for when the needle is extraarticular. This
enables the clinician to minimize undesired extraar-
ticular placement of the material. The lower viscos-
ity also allows the clinician to enter the patient’s
joint when they are in the supine position with the
injection going into the suprapatellar pouch from a
superior-lateral approach.

Results and Discussion

Assessing the survivorship of SUPARTZ" joint fluid
therapy, 303 knees were evaluated (see Exhibit 1) and
a total of 835 series of injections were performed.

Pre-SUPARTZ® injections, approximately 94
percent of the patients rated their knee pain level
as severe or moderate. Following repeat injections
of SUPARTZ®, 92 percent of those patients evalu-
ated demonstrated improvement in knee pain over
time, leaving only 8 percent that did not improve, as
shown in Exhibit 2.

Pain level ratings were assessed over a maximum
of five injections in a series. Those patients showing
improvement were found to show relief of knee pain
following injections of SUPARTZ" in as early as
14.7 days (standard deviation = 9.0, range = 3 to 62
days). Patients that had additional series of injections
after they experienced pain relief during a series were
found to have a lasting eftect of knee pain relief for
over one year, with an average of 399.5 days (standard
deviation = 277.3, range = 35 to 1597 days). This
high standard deviation of 277.3 indicates that pa-
tients experienced knee pain relief at many different
time intervals with an average relief of 399.5 days.

When looking at the 303 last series of injection’s
pain ratings, there was a near statistical significant cor-
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relation (p=0.0569) between performing TKA and the
Improvement or non-improvement in pain ratings.

For the 303 knees evaluated during the study,
only 23 knees (see Exhibit 3) resulted in TKA. The
minimum time to TKA was 0.51 years following
the first injection and the maximum time was four
years. The mean time to TKA was 1.99 years.

At the one-year post completion of a repeat injec-
tion series, the freedom from TKA was 99.0 per-
cent, and at two years, it was a 94.7 percent.

Adverse Events (AEs)

The overall safety of each patient was assessed
through the collection of AEs during their course of
treatment beginning with the patient’s first injection
of SUPARTZ". AEs were collected and classified as
follows: related to the injection, possibly related to
the injection, or not related to the injection. Events
were categorized as severe, moderate, or mild.

Categories of AE severity assessed were as fol-
lows: severe; (significantly limits the subject’s ability
to perform routine activities despite symptomatic
therapy and requires medical or surgical treatment
or results in hospitalization) moderate; (interferes
with routine activity but responds to symptomatic
therapy or rest), and mild; (noticeable to the subject,
but does not interfere with routine activity).

There were 26 total reported AEs (25 possibly re-
lated and one definitely related to the SUPARTZ®
injections) and none of them were severe. Of the
five moderate AEs reported, only one moderate AE
was classified as being definitely related to the SU-
PARTZ" injection; a patient experienced post-in-
jection pain that interfered with walking for three
days and required bed rest. With the occurrence
number in parentheses, the remaining four moder-
ate AEs were possibly related to the injections and
included increased knee pain (2), swelling (1), stiff-
ness (1), and fainting (1).

Twenty (20) mild AEs were reported as being pos-
sibly related to the injection. With the number of
occurrences in parentheses, the types of all 26 AEs
reported (moderate and mild) included ecchymosis
of the skin (11), pain (8), swelling (3), stiftness (1),
blistering (1), nausea (1), and fainting (1). Please note
that some patients reported more than one AE in each
knee. For example, three patients experienced both
swelling and pain of the knee. Three patients expe-
rienced AEs in both knee joints. Overall, AEs defi-
nitely related to the SUPARTZ" injections occurred
in less than 1 percent of the patients and were resolved
spontaneously without medical intervention.

Many of the patients also noted improvement
in the amount of overall stiffness of the affected
knee joint; however, this data was not obtained
from all patients.
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Cost effectiveness

In addition to providing safe pain relief for longer
periods of time and delaying the need for TKA, SU-
PARTZ" is also cost effective for the patient and
their healthcare plan provider. For example, in a
2008 study conducted on the costs of viscosupple-
mentations within different healthcare plan types,
Yeaw et al. reported that the wholesale acquisition
cost of five doses (one series) of SUPARTZ" injec-
tions was $580.00." In comparison, in a recent study
about TKA, the national average cost of a TKA in
2006 was reported as $38,447, according to Cook et
al.”® Even if the patient needed multiple SUPARTZ®
injections, there are still significant savings versus
the expense of TKA. Additionally, there are the
savings related to using viscosupplementations, like
SUPARTZ, instead of a patient having TKA at too
early or late of an age. For example, as Waddell and
Bricker state in their 2007 study of TKA, “In many
cases, it may be desirable to delay TKA in younger
patients because of the risk of hardware revisions,
loosening from the bone, pain from overuse, or to
delay or avoid the procedure altogether in older pa-
tients or patients with comorbidities who may in-
crease their complications risk at surgery.”'® As the
population ages, future cases of knee OA will in-
crease the treatment and economic challenges to the
patients, physicians, and healthcare plan providers.

Conclusion

Our conclusion is that SUPARTZ" is safe and ef-
fective and that it delayed the need for TKA for
almost four years in our patient population. Before
receiving SUPARTZ® injections, approximately
94 percent of the patients rated their pain level as
severe or moderate. After repeat injections, 92 per-
cent of those patients evaluated demonstrated im-
provement in knee pain over time, leaving only 8
percent that did not improve. Our positive clini-
cal results continue to outweigh a low incidence
of only 26 reported AEs. AEs definitely related to
the injection occurred in less than 1 percent of the
patients and were resolved spontaneously without
medical intervention.

Only 23 of the patients’ knees required a TKA
after having repeat SUPARTZ" injections. This
data indicates significant cost savings associated
with the lower treatment cost of SUPARTZ" in-
jections versus TKA. Because significant clinical
data gathered over a long-term basis on the num-
ber of repeat injections of SUPARTZ® may sup-
port its effectiveness over time, information from
this study could be beneficial for multiple situa-
tions related to the support for reimbursement of
the cost of repeat injections.
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Many physicians are now treating knee OA in
younger patients (age 50 and under), and using vis-
cosupplementations for these patients earlier in the
treatment process. With an earlier knee OA patient
population and a large future population reaching
their mid-sixties by 2030, alternatives to TKA, like
SUPARTZ®, will be highly desirable from a man-
aged care perspective.

Additionally, our study results, along with the
findings of other studies, may also be used to support
future research projects for treatment of OA in other
joint areas, such as the hand, hip, and shoulder.

Our retrospective study includes a few shortcom-
ings. The study was a medium-sized series so addi-
tional studies are needed to corroborate these find-
ings in a larger patient population. A more detailed
cost analysis would further emphasize the total sav-
ings associated with the SUPARTZ" injections.

This study was limited to a review of the medical
records of patients who had received a minimum
of one repeat treatment series of injections into the
knee. Our study focused on patients treated with
SUPARTZ" only. Finally, we should note that some
patients will not experience any knee pain relief
from any method. JMCM
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For patients with osteoarthritic
knee pain, recognize the value
of SUPARTZ® Joint Fluid Therapy

Pain and Function: Proven effective.

Active Ingredient: The highesl level of active ingredient of any 1%
sodium hyaluronate viscosupplement product — 25mg per syringe

Safety Profile: Proven as safe as saline placebo in dinical trials ®

Unsurpassed Experience: The world leader five times over in
the number of injections administered *

For more information on how SUPARTZ may reduce tolal
healthcare costs for patients with ostecarthritic knee pain,
contact us at supartz@smith-nephew.com.
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