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Vinod Dasa, MD

Vinod Dasa MD

Associate Professor
LSU Dept of Orthopedic Surgery
New Orleans, LA

The challenge

APAP/Ibuprofen

reflux/ulcers, warfarin,
clopidogrel, renal disease...

Intra-articular Steroids

!

Arthroplasty

WA - Health Technology Assessment
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Vinod Dasa, MD

Managing knee OA

1
Surgery Severe OA
COX-2's
Hyaluronic High Dose
Acid NSAIDs +
Gastroprotectant®

IA-Steroids!
Moderate OA

Hyaluronic a "
Acid Simple analgesics, low
dose NSAIDs*
, ) ) Mild OA
Exercise, Physical Therapy, Weight Loss,
Orthotics, Nutraceuticals!3
Adapted from: ACR. for the medical of osteoarthritis of the hip and knee 2000. Available at: www.rheumatology.org. Accessed January 2010.

1
2. Marks R Penton L. Int J Clin Pract. 2004;58:49-57.
3. Mayo Clinic. Osteoarthritis. Available at: www.mayoclinic.org. Accessed January 2010.

Medication

* NSAIDs
— Aspirin
—lbuprofen
—Naproxen
—Gl and CVS effects

e Narcotics

WA - Health Technology Assessment
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NSAID Facts

o Causes hypertension?
o Only 1in 5 who have a serious problem from NSAIDs have warning symptoms?

o Non-selective NSAIDs account for at least 16,500 deaths and 103,000
hospitalizations annually in the U.S.2

o Four times more Americans die from NSAIDs annually than from cervical cancer?

o Approximately the same number of Americans die from NSAID toxicity as die from
AIDS each year?

> Clinically important UGI events occur in 3- 4.5% of regular NSAID takers?

> In North America, the economic consequences of NSAID use results in $0.66 to
$1.25 spent on UGI toxicities for each dollar spent on NSAIDs*

1. FDA. NSAID package insert labeling. Available at
" fda. 106230.pdf. Accessed January 2010,

2. Wolfe MM, et al. N Engl J Med. 1999;340:1888-1899.
3. Laine L. Gastroenterology. 2001;120:594-606.
4. Laine L, Wogen J, Yu H. Gastroenterology. 2003;125:389-395.

Systemic Considerations of NSAIDs

‘ Science Daily, January 6, 2009
| Acute Gastric Injury Due To r

| High-Dose Analgesics?? 5

Med Ao,

‘ 1p I News, Sep 32004
| Rofecoxib (Vioxx) withdraw,
| of CV side effects? e

—

X USAToday, April 22, 2009
|Anti-inflammatory drugs don't cut :

|dementia risk, they raise it3
3 _

1. Science Daily. Available at: c 008/12/081229104511.htm. Accessed January 2010.

2. Medscape Medical News. Available at: www.medscape.com/viewarticle/537940. Accessed January 2010.

3. Marcus MB. USAToday. Available at: www.usatoday.c 2009-04-2 d-d N.htm. Accessed January 2010,
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N arCOU CS Narcotics use in severe OA results in

worse outcomes post-TKR?

Reduct il arcotic Use After Primary Total
rthroplasty and Association with
Patient Pain Relief and Satisfaction

»
[N
ot & Fitnesa

Opiate overdose deaths 'skyrocketed' in women,
CDC finds

JoNel Aleccia, NBC News.

7,000
a0l
gl
5 00l —» ovics SOURCE: National Vital Statistics
% aom| = | i System, 1999-2010 (deaths include
B ./:-—e::f:;_. ey suicides)

o 0 g g P gt g g g P

ubin R. USAToday. Available at: usatod: 2003-11-17-pill-usat-X.htm. Accessed January 2010
2. Karbassi JA, Franklin PD, LG HB erdmet af kb opedbes @os. Abstract 12.

Steroid injections

* Mod/severe OA

e Crystalline form (triamcinolone) provides
slower absorption and longer effect than
soluble forms (betamethasone)

e 3-4 injections/year

* Rare, self limited steroid synovitis and/or post
steroid flare

WA - Health Technology Assessment
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Steroid Cocktail Components Used By Louisiana
Orthopaedic Surgeons
30 40
25 m Betamethasone 35 m Lidocaine
30
20 = Methylprednisolon
& 25 m Marcaine
15 m Dexamethasone 20
15 m Xylocaine
10 m Triamcinolone
10
. Triamcinolone + 5 m Lidocaine
Betamethasone +
0 0 Marcaine
Steroid Anesthetic
Component Component
Most Common Corticosteroid/Anesthetic
Combinations
18
16
14 o
m Betamethasone + 1%
12 4 Lidocaine
10 » Methylprednisolone +
0.5% Marcaine
8 m Methylprednisolone +
6 1% Lidocaine
4 m Triamcinolone + 1%
Lidocaine
2
0 **
Steroid + Anesthetic Combination 22 _Oth_er .
combinations with
frequency of 2 or less

WA - Health Technology Assessment
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¢ Pain relief within 24-48 hrs

RELATIVE EFFICACY OF HYALURONIC ACID VERSUS
CORTICOSTEROIDS IN THE TREATMENT OF KNEE
OSTEOARTHRITIS: META-ANALYSIS

Steroid injections

 Lasts up to 6 weeks (maybe longer)

e DM- 1 Blood glucose (returns to normal in

24 h rs) The effect of intr

of betamethason:
on blood gluco:

Gearge Habib  Abmed Safia

levels in controlled diabetic patients
with symptomatic osteoarthritis of the knee

sone sodium phesphate

€l Orbep el
ORI

Corticosteroids: Chondrotoxicity

s

of Methylprednisolone

Venkat Seshadri, M.D., Chi

Arthroscopy: The Journal of Arthroscopic and Related Surgery, Vol 25,

an H. Coyle, Ph.D., and Constance R. Chu, M.D.

o 4 (April), 2009: pp 337-347

Famsis Birdos M1

Lidocaine Potentiates the Chondrotoxicity [rscmesmmman ]

Susan L. Fubini *, Rory J. Todhunter *, Nancy Burton-Warster ®,
Margarct Vernicr-Singer *, James N. MacLcod

In Vitro Cytotoxie Effects of Benzalkonium Chloride in Corticosteroid
Injection Suspension

Danicl Davis, Mathew Cyriac, Dongxia Ge, Zongbing You and Felix H. Savoic
J Bone Joint Surg Am. 2010,92:129-137. doi:10.2106/JBJS.H.01561

Lidocaine Exhibits Dose- and Time-Dependent C\y!otoxil: Effects on Bovine Articular Chondrocytes In
itro
C. Karpie and Constance R. Chu

John
Am J Sports Med 2007 35: 1621 originall gub\ishedonhne July 30, 2007
DOL: 1011771031 354% 07304719

LSUHSC Dept of Orthopedics©

In Vitro Exposure to 0.5% Bupiv

Constance B Ctve, M.D.. M

Arthroscapy: The Joumal of ic and Rela

Joumal of Comparison of Ropivacaine and Bupivacaine Toxicity in Human
Orthopaedic Articular Chondrocytes
Research
ELSEVIER xens o Orcpondc R 14 (5011 6. o83 esearc Samantha L. Piper and Hubert T. Kim.
J Bone Joi Surg Am. 2008.90.956-991. doi10.21067BI5.G.01033
Cor alter the ype of articular
chondrocytes

aine Is Cytotoxic to Bovine
Articular Chondrocytes

e E.

ok 1. Izz0, PhD. N Papas, B.S., and Freddic H. Fu, MD.

Surgen ), 2006 g 693699
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Steroids: Ligament/tendon

Effects of local injection of corticosteroids on the healing of ligaments. A
follow-up report

ME Wiggins, PD Fadale, MG Ehrlich and WR Walsh
J Bone Joint Surg Am. 1995.77:1682-1691

The Effects of Dexamethasone on Human Patellar Tendon Stem Cells:
Implications for Dexamethasone Treatment of Tendon Injury

Jianying Zhang, Camille Keenan, James H-C. Wang

JOURNAL OF ORTHOPAEDIC RESEARCH JANUARY 2013

Effect of Intra-Articular Corticosteroids
on Ligament Properties

A Biomechanical and Histological Study in Rhesus Knees

Frank R. Noves, M.D.,* Eowaro S. Groop, PH.D.,*
NoeL §. Nusssaum, Pi.D.,** anD SueLDON M. Cooper, M.D.+

Number 123 ’
3 Clinical Orthopaedics
March-April, 1977 gnd Related Ressarch

LSUHSC Dept of Orthopedics©

Intraarticular Injections

Mild/mod OA, - Kenalog / marcaine / lidocaine = future problems?
young patient

Chondrolysis of the Glenohumeral Joint After Infusion of
Bupivacaine Through an Intra-articular Pain Pump Catheter:
A Report of 18 Cases

S. Lance Ande
Mario R. Taillo

M.D.. F.R.CS.C, Jordan Z. Buchko, B.Sc.. M.D..
.D.. FR.CS.C. and Mark A. Emst, MD., FR.CS.C

Arthroscapy: The Journal of Arthroscopic and Related Surgery, Vol 26, No 4 (April), 2010 pp 451461

Goc ;g[e chondrolysis

Advanced Search

Web [ Show options Results 1 - 10 of about 114,000 for chondrolysis. (0.13 secon:
Chondrolysis Lawsuit Sponsared Links ored Links

whwwy. ShoulderPainPumpLitigation.com  Chondrolysis from a pain pump? Contact our law firms today. Shiotider Bain Buris Lewyer
=houlder Fain Fump Lawyer

Pain Pump Registry Pain Pumps used in shoulder surgery
weww. Pain-Pump-Lawsuits.com  Shoulder Pain? Pain Pumps Can Cause Damage. Register Your Complaint. linked to severe joint damage.

. wolaw. com

Pain Pump - Chondrolysis

painpump.jvglaw.com  Law firm represents people with PAGCL after shoulder surgery. Pain Pump & PAGCL Lawsuit
PAGCL destroys cartilage in joint.
Chondrolysis Contact Us for a Free Consultation

The destruction of articular cartilage is known as chondrolysis. While chondrolysis is rare Milberg. Biz/ShoulderPump. himl

anywhere in the body, it has been most common in the hip when ...
www.chondrelysis com/ -

lar
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Dear HTCC Workgroup Committee, -

I understand that the HTCC Workgroup is a public service workgroup esfablished to
safeguard the public interest by identifying medical tests and treatments where
evidence shows they are safe, effective, and cost-effactive. Balance, independence,
objectivity and scientific rigor are a basis for public trust and crucial to the credibility and
integrity of decisions. Attached is the Conflict of Interest that [ have been required to
sign prior to my verbal testimony. 1 personally would like to expand on my attestation
when concerning this form, because | believe that [ am in a unique situation with

regards to the consultation, honoraria fees that | receive from the company (Ferring
Pharmaceuticals) disclosed on my participant conflict disclosure. | do, as stated on the
form recelve consulting fees, and honoraria In excess of $10,000.00 from Ferring
Pharmaceuticals (Euflexxa), but | think the commiitea should understand that ) actually
make less monetarily performing these services than | would as a physician assistant in
my current orthopedic practice. The services that | perform for Ferring Pharmaceuticals
do not compensate me in any way for time away from home/family, inconvenience of
traveling, lost Income due to reduced clinic hours/days, and having to use vacation time
to make myself available for programs requiring significant travel time. As | have told
the people of Ferring, | consult and do these programs because | have seen personally
how hyaluronate does benefit a significant number of patients, is a non-surgical option
for treating osteoarthritis of the knee, and for some, changes their life for the better,
With this being said in all honesty [ believe that | pose no potential conflict of interest on
the subject of hyaluronate, al) | sincerely want is the best possible treatments,
modalities, and outcomes for all patient populations across the board.

% 7Y 2;/ 5
Michael W. Schucker, MS PAS, PA-C
Rockwood Clinic Bone and Joint Center
Spokane, Washington
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Jon E Block, PhD November 15, 2013

US-Approved Intra-Articular Hyaluronic
Acid Injections are Safe and Effective
in Patients with Knee Osteoarthritis:
Systematic Review and Meta-Analysis of
Randomized, Saline-Controlled Trials

Larry E. Miller and Jon E. Block
Clin Med Insights Arthritis Musculoskelet Disord. 2013 Sep 1;6:57-63.

Presented by Jon E. Block Ph.D.
Founder & President of

the Jon Block Group th‘jor] B|0Ck
Group

JONBLOCKGROUP.COM

Conducted and Reported Using
Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA)

806 PRISMA
<[ = | [+ [@hup:/ swaww.prisma-statement.org/ =m ¢ o Y
PRISMA

PRISMA

TRANSPARENT REPORTING of SYSTEMATIC REVIEWS and META-ANALYSES

Home | News | The PRISMA Statement | History | Endorsing PRISMA

Welcome to the PRISMA Statement website

PRISMA stands for Preferred Reporting Items for Systematic Reviews and Meta-Analyses. It is an evidence-based minimum setof
items for reporting in reviews and met; Iy

The aim of the PRISMA Statement s to help authors improve the reporting of reviews and met lyses. We have focused
on randomized trials, but PRISMA can also be used as a basis for reporting systematic reviews of other types of research, particularly
evaluations of interventions. PRISMA may also be useful for critical appraisal of published systematic reviews, althoughiitis nota
quality assessment instrument to gauge the quality of a systematic review.

The PRISMA Statement consists of a 27-item checklist and a four-phase flow diagram. Itis an evelving document that is subject o
change periodically as new evidence emerges. In fact, the PRISMA Statement is an update and expansion of the now-out dated
QUOROM Statement. This website contains the current definitive version of the PRISMA Statement.

We invite readers to comment on the PRISMA Statement by contacting us.

The PRISMA and explains and illustrates the princi the PRISMA Itis

strongly recommended that it be used in conjunction with the PRISMA Statement.

PRISMA is part of a broader effort, to improve the reporting of different types of health research, and in turn to improve the quality of o

research used in decision-making in healthcare. JonBlock
2 Please join PRISMA in supporting the All Trials campaign to get all clinical trial results reported ek GFO UP

WA - Health Technology Assessment
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Inclusion Criteria:

» Injection of a US-approved HA product
- Randomized, sham-control study design
- Primary diagnosis of knee OA

- Identical treatment and follow-up conditions
between IAHA and sham-control groups

- And at least one extractable efficacy or safety

outcome
....Group
Exclusion Criteria:
- Concomitant interventional therapies were
uniformly administered
- The study was published in a non-English
language journal
- Or if data were available only from:
+ Abstracts
» Conference proceedings
- Websites
« Or personal communication
4 ....Group

WA - Health Technology Assessment 2
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November 15, 2013

PRISMA Flow Diagram

g )

Identification

Records identified through Records identified through
database searching other sources
(n=1,569) (n=84)
)
| | N
Screening Records screened
(n=1,653)
Records excluded
g (n=1,539)
Eligibili Falltext arices
igibility gﬂ:‘ﬂ' de?oraalil;i:ility | [ Full-text articles excluded, (n=85):
L (n=114) | = Not sham controlled, (31)

W / + Non-randomized study, (26)
. = Non-US approved, (9)
= Non-controlled study, (8)
« Concomitant active therapy, (5)
= Not knee osteoarthritis, (2)
« No safety/efficacy data, (2)
+ Oral hyaluronic acid, (2)

Included Studies included in |
meta-analysis
(n=29)

|

"Jon Block

I\ J
5 ..Group
( N\
Characteristic IAHA Saline
Patients, n 2,673 2,193
Age, yr, mean (min-max) 65 (53-72) 62 (53-73)
Female gender, %, median (min-max) 64 (27-92) 65 (22-100)
Body mass index, kg/m? mean (min-max) 28 (25-32) 29 (25-33)
Symptom duration, yr, mean (min-max) 4.5 (1.0-9.1) 4.3 (0.8-8.5)
Kellgren-Lawrence grade, median (min-max) 2.5 (19-3.0) 2.5 (1.8-3.5)
_ J
6

WA - Health Technology Assessment
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Standardized Mean Difference for
Pre-to-Post Efficacy Changes
with IAHA Injection

Pain SMD 95% Cl P-value Standardized Mean Difference
+ 410 13 weeks 137 1.12t01.61 <0.001 —o—
+ 14 to 26 weeks 1.14 0.89t01.39 <0.001 p——
“Function . o - o
+ 410 13 weeks 1.16 0.99to1.34 <0.001 ——
+ 14 to 26 weeks 1.07 0.84t01.30 <0.001 —o—
0 81 2

. OTOUP

Standardized Mean Difference for
IAHA Injection vs. Saline Controls

Pain SMD 95% Cl P-value Standardized Mean Difference
+ 410 13 weeks 043 0.261t00.60 <0.001 ——
« 14 to 26 weeks 0.38 0.21t00.55 <0.001 ——
Function
« 410 13 weeks 034 0.16t00.51 <0.001 —o—
+ 14 to 26 weeks 0.32 0.18t00.45 <0.001 ——
0 0.5 1.0

"Jon Block

....Group

WA - Health Technology Assessment 4
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SAE RD(%)  95% Cl (%)
« Any 0.7 " 02t0 1.5
- Treatment-related 0 -04to04
Withdrawal

« Any 0 -16tol.6
« AE-related 0.2 -04t00.8

P-value Risk Difference (%)
0.12 [N
1.00 o
1.00 o
0.46 11
-10 0
Favors IAHA

Risk Difference in Safety Outcomes for
IAHA Injection vs. Saline Controls

© $10
Favors Saline

"Jon Block

. OTOUP

Saline-corrected Efficacy & Safety Outcomes
Comparing US-approved vs.
Non-US approved Viscosupplements

-
US Approved?
Variable p-Value
Yes No
SMD
Pain
+ 41013 weeks 0.42 0.1 0.07
+ 14 10 26 weeks 0.38 0.26 0.50
Function
+410 13 weeks 0.32 -0.02 0.048
+ 14 10 26 weeks 032 0.10 0.20
Risk Difference (%)*
Safety
- SAE 0.7 0.2 0.52
+ Treatment-related SAE 0.0 0.0 1.00
« Withdrawal 0.0 0.3 0.87
« Withdrawal due to AE 0.2 1.2 0.33

N

10

"Jon Block

....Group

WA - Health Technology Assessment
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Subgroup Analysis of Study- and
Patient-related Factors on
Saline-corrected Knee Pain

(" )
Factor SMD 95% CI p-Value
Total sample size
+2100 (n=14) 0.17 0.011t00.33
<0.001
- <100 (n=20) 0.67 0.47 t0 0.86
Jadad score
+23(n=30) 0.34 0.20t0 048
0.03
+<3(n=4) 0.87 04210133
g J

No other factors including age, body mass index, female gender proportion, symptom duration,
Kellgren-Lawrence grade, or industry funding were statistically significant.

1 ..Group

Subgroup Analysis of Study- and
Patient-related Factors on
Saline-corrected Knee Function

a )\
Factor SMD 95% CI p-Value
Female gender proportion
+267% (n=9) 0.63 0.36t0 0.89
0.01
«<67% (n=15) 0.25 0.10to 0.39
Total sample size
+2100(n=13) 0.22 0.08 10 0.35
0.001
<100 (n=11) 0.69 0.44t00.93
Jadad score
«23(n=21) 0.28 0.15 t0 0.40
0.002
+<3(n=3) 1.05 0.57 t0 1.52
. /

No other factors including age, body mass index, symptom duration, Kellgren-Lawrence grade, or

"Jon Block

industry funding were statistically significant.

12 ..Group

WA - Health Technology Assessment 6
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Standardized Mean Difference for
Pre-to-Post Efficacy Changes

Pain

+4to 13 weeks
+ 14 to 26 weeks
Function

«4to 13 weeks
+ 14 to 26 weeks

with IAHA Injection

SMD
=57
1.14

1.16
1.07

95% Cl
1.12to0 1.61
0.891t01.39

0.99to 1.34
0.8410 1.30

P-value Standardized Mean Difference
<0.001 —o—
<0.001 —&—
<0.001 —o—
<0.001 —o—

0 1

"Jon Block

13 Group
Vi | tati K Pai
at 4 to 13 Weeks vs. Pre-Treatment
.
( N
[Study name SMD and 95% <1
Lower  Upper
SMD  limit  limit  p-Value
Bragantini, 1987 (1) 1758 1059 2457  0.000 ——
Bragantini, 1987 (2) 1930 1169 26% 0.000 ——
Brandt, 2001 1893 1490 229  0.000 -
Carrabba, 1995 (1) 1710 1022 2397 0000 ——
Carrabba, 1995 (2) 1039 0495 1583 0000 —i—
Carrabba, 1995 (3) 0470 0008 0932 0046
Cubukeu, 2005 3386 2249 4523 0000 ——
Day, 2004 1292 1037 1548 0000 =
DeCaria, 2012 0528 0012 1069 0055
Grecomoro, 1987 1798 1089 2507 0000 ——
Henderson, 1994 (1) 205 1219 2832 0000 —
Henderson, 1994 (2) 1321 0749 1893 0000 ——
Huang, 2011 2149 1792 2505 0.000 =
Huskisson, 1999 1425 0979 1870 0000 ——
Jorgensen, 2010 0818 0642 09%4 0000 L 3
Jubb, 2003 0347 0207 0487 0000 n
Karlsson, 2002 (1) 1.167 0.875 1458 0.000 '.'
Karlsson, 2002 (2) 1538 1208 1869  0.000 E_
Kul-Panza, 2010 1277 0726 1828  0.000 ——
Petrella, 2008 (1) 0500 0.206 0794 0.001 I
Petrella, 2008 (2) 0500 0206 0754 0001
Puhl, 1993 0890 0653 1128 0000 =
sala, 1995 0879 0363 1395 0001 ——
Scale, 1994 (1) 1177 0667 1687  0.000 ——
Scale, 1994 (2) 2032 1046 2918 0000 —a—
Strand, 2012 1491 1310 1672 0000 =
Wobig, 1998 3559 285 4262 0000 —a=
1365 1121 1608 0.000 L 2
-4 2 ° 2 a
| Favorssaline |
14 N J
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Jon E Block, PhD

VAS Extrapolation

6.5
0.9 cm [1] m
0 10
302
The accepted MCID is 2.0 cm or 30%.
[1] Ann Intern Med. 2012 Aug 7;157(3):180-91.
[2] Clin Med Insights Arthritis Musculoskelet Disord. 2013 Sep 1;6:57-63.
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Samir K Bhattacharyya, PhD November 15, 2013

Do Hyaluronic Acid
Injections Postpone Total
Knee Replacement?

November 2013

(9) DePuySynthes

MITEK SPORTS MEDICINE

/2(3-.7 73 £‘?7»-J/zc"2.€r/’
7
/

Introduction and Objective

* More than 27 million adults in the US have knee osteoarthritis (OA), a painful
and life-altering disease

* Viscosupplementation with hyaluronic acid (HA) injections helps restore
synovial fluid properties in the knee, leading to less pain and improved
clinical outcomes

* Total knee replacement (TKR) usually is reserved as the final treatment
option

* The present study examined the association of the use of HA injections in
delaying TKR in patients with knee OA

WA - Health Technology Assessment 1



Samir K Bhattacharyya, PhD November 15, 2013

Database

Retrospective analysis of administrative data using
the Truven MarketScan Commercial and Medicare
Supplemental Database

® Contains healthcare experience of several million individuals (annually).
® Contains healthcare information from multiple payors

* These individuals’ healthcare is provided under a variety of fee-for-service
(FFS), fully capitated, and partially capitated health plans, including preferred
provider organizations, point-of-service plans, indemnity plans, and health
maintenance organizations.

Methods

* Patients
— Continuously enrolled from 1/1/2007 through 12/31/2011
— Diagnosis of Knee OA and Total Knee Replacement
— Patients under 18 excluded
— Patients excluded if HA was administered after their TKR

Time Line

! J
i ' ¥ BLLLI it %
Pain / Anti-inflammatory mgmt

] ] = HA Injections
OA Diagnosis 1st Spc Visit TKR

Procedure
[ J

L
Time to TKR
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Samir K Bhattacharyya, PhD

November 15, 2013

Analysis Design

Propensity Score Matched

Gender Mix, PSM
100% -
80% -
60% -
40% -
20% -

0% -

nonHA HA

B Female H Male

(PSM) populations were used

Age distribution HA/non-HA, PSM

40%

30%

20%

10%

0% -

<30 31-39  40-44 4549 50-54  55-59

HnonHA mHA

60+

Of the 4,178 patients who received HA, 3,647 were successfully
matched using the propensity scoring model factors*.

*Rosenbaum, PR: The central role of the propensity score in observational studies for causal effects. Biometrika (1983)
70 (1): 41-55.

Association between HA Use and Time to TKR

visit to get to their TKR than patients who did not receive HA

Patients who received HA injections waited 233 days longer from their first specialist

Time to TKR

0.8

0.6 —

Population Percent

500 1000 1250 1500

Davs from 15t Specialist Visit to TKR
No HA

750

HA
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Samir K Bhattacharyya, PhD

Repeat Use of HA and Time to TKR

November 15, 2013

For each additional episode of treatment, patients waited on average 203 days longer
to get their TKR; a very consistent “dose response”

Time to TKR
1.0

E 0.8 -

[}

(&)

S

(] 0.6

o

c

O os

=

<

>

O o2

O

o

0.0 2 8 =
0 250 500 750 1000 1250 1500
Days from 1st Specialist Visit to TKR
HAdoses4 0 1 2 3 4+
n= 3647 2913 563 132 39

® This observational, descriptive analysis of an administrative database
provides data that suggest that patients receiving HA injections are able to
postpone their TKR procedures from initial specialists visit by up to 2.6 years

* Robust patient population
* Propensity Matched Scored population limiting bias

* Although the analysis attempted to control for disease severity by propensity
score matching, there could be remaining differences between the HA and
non-HA populations not recorded in the database which could affect the
interpretation of the results

WA - Health Technology Assessment




Samir K Bhattacharyya, PhD

November 15, 2013

UCLA Mesical Center.

Background - Treatment

Study Sample Characteristics

Overall 16,529 patients met the criteria for the study population.+*

Time to Event Analysis:

Time from intial Specializt*** Vi [Stating Point] to TKR

LEE= AL, |
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Do Hyaluronic Acid Injections Delay Total Knee Replacement Surgery?
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STATE HEADQUARTERS OFFICE

X / 1212 JEFFERSON ST. 5.E., SUITE 300 = OLYMPIA, WA 98501-2332
Washington Federation of State Employees (360} 352-7603 + 1-B00-562-8002 « FAX: (360) 352-7608 + www.wise.org

November 7, 2013

Dorothy Frost Teeter, Director
Washington State Health Care Authority
626 8th Avenue SE

P.0. Box 45502

Olympia, WA 98504-5502

Director Teeter:

It has been brought to the attention of the Washington Federation of State Employees (WFSE)
that the Health Technology Clinical Committee will be reviewing viscosupplementation at the
upcoming November 15% meeting.

As you well know, the PEBB recently expanded UMP eligibility criteria for bariatric surgery to
bring the plan’s coverage up to national standards and match what the other state plans offer. If
viscosupplementation is removed as a covered benefit from the UMP, it is a loss of benefits to
the bulk of our members, and creates a new disparity not only between the state-offered plans,
but with other major insurance plans. Based on an informal review of benefit plans offered in
Washington State, we found that all plans cover viscosupplementation with conditions. Should
viscosupplementation coverage be eliminated for UMP, it would make the UMP an outlier.

Clearly, the WFESE is not a clinical expert, but we are very concerned that the state is the only
insurer in Washington that feels there is new creditable evidence to change time-tested
coverage policies for this technology. There is no new evidence we're aware of that changes the
efficacy or safety of this technology. It appears that the most significant new evidence is the
change in the American Academy of Orthopaedic Surgeons Treatment Guidelines wherein
viscosupplementaion is no longer recognized as an effective treatment for osteoarthritis of the
knee. While this recommendation is based on best practices, “expert opinion,” is not a highly-
rated evidence source. Additionally, it could be argued that such a position by the Orthopaedic
Surgeons is not impartial and unbiased.

The WFSE believes that it would be unfair and inconsistent for its members receiving care on a
fee-for-service basis not to have appropriate access to viscosupplementation. The Federation
believes that treatments should be consistently covered by both the fee-for-service and
managed care health plans.

OLYMPHA FIELD OFFICE SEATTLE FEELD DFFICE SHMOKEY POINT FIELD DFFICE SPOKANE FIELD OFFIGE TACOMA FIELD QFFICE VANCOUVER FIELD OFFICE YAKINA FIELD OFFIGE
906 Columhla St SW, Sulte 500 8363 Tth Ave, 8, Suita 220 16710 Smakoy Polnt Bivd,, Sulte 308 316 W. Boone Ave., Sults 353 5003 Tacoma Mall Blud, 2305 Mala S, Sulle 109 3804 Kern Road, Suite B
Diympia, WA 98501 Seatlle Wh, 9R108-3407 Arlington, WA 98223-8435 Spokane, WA 992012346 Tacoma, WA 984096825 Vonzouver, 'WA 036832234 Yakima, WA 98902-7601
(36D} 786-1303 (206) 525-5363 {360) 659-4353 {308) 326-4427 (253) 561-4402 {360y 7251115 (508) 452-9955
1-800-624-0256 1-800-024-5754 1-600-967-3616 1-800-442-818 1-600-024-5753 1-800-957-5356 1-600-430-9656

Fax; (360) 736-1338 Fax: {206) 525-5366 Fa: (360) 657-3336 Fas: (508) 326-4424 Fax: {263) 584-4404 Fax: (360) 735-1121 Fa(50%) 457-1939




Respectfully,

oy S

Greg Devereux
Executive Director
WA Federation of State Employees

CC:  Josh Morse (josh.morse@hca.wa.gov)
Jason Mc(Gill (jason.mcgill@gov.wa.gov)
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Agency Medical Director Comments

Hyaluronic Acid Injections for Knee Osteoarthritis,
Re-Review

Robert D. Mootz, DC
Associate Medical Director
Department of Labor & Industries
November 15, 2013

/_-—' HA Injections for Knee OA:

Background

OA of the Knee
— Affects up to 12% of older adults.

— Involves damage to articular cartilage, subchondral
bone changes and may be painful.

— Usual care: PT, OT, assistive devices, NSAIDS, analgesics.
— Refractory Care: Steroids, aspiration

Issues
— NSAIDs are effective for OA however prolonged
use may have serious Gl effects. Steroid
injections may worsen joint long term.
Intra Articular HA Injection
— AKA, viscosupplementation

— Thought to assist lubrication and improve
cartilage repair

FDA Approval

— As adevice, not a drug.

WA - Health Technology Clinical Committee
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/ HA Injections for Knee OA

Agency Concerns

2010 2013
» Safety (Low) « Safety (Medium)
— Adverse events increase with — Adverse event concerns persist
number of treatment courses, «  Efficacy (Medium)

generally safe

e Efficacy (Medium)

— Unknown mechanism, unstudied
duration; of sub-clinical average
result; additive not alternative

e Cost (High)

— Usage and costs escalating rapidly

— New studies available
¢ Cost (Medium)

— Recent agency experience may
attenuate some concerns

Washington State
Health Care Auth/orit-yj

3 Heaith Technology Assessment

/‘f HA Injections for Knee OA

2010 Decision - Covered With Conditions

For treatment of pain associated with osteoarthritis (OA) of the
knee when all of the following conditions are met:

¢In patients who have not had an adequate response to non-
pharmacological conservative treatment and simple analgesics;

e|s limited to two courses per year with at least four months
between courses;

*Documented evidence of clinical benefit from the prior course of
treatment is required for subsequent treatment courses.

Non-covered for other indications

Washington State
Health Care AM

Heaith Technology Assessment

WA - Health Technology Clinical Committee
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/ HA Injections for Knee OA

Safety Issues
* Localized adverse effects appear to be more common
than with comparators (e.g., placebo, saline).

* Serious adverse events such as pseudosepsis are rare
but usually can be resolved.

Washington State
Health Care Auth/orit-yj

5 Heaith Technology Assessment

/ HA Injections for Knee OA

Effectiveness Issues
e Statistically measurable improvements in pain and function
reported in placebo trials. Clinical significance is questionable.

e Larger, better designed trials show smaller effects that are
clinically insignificant.

¢ Benefit may be greater in less severe cases and individuals
under age 65.

¢ Evidence suggests there is no effect on quality of life.

¢ Viscosupplementation (VS) may provide longer lasting benefit
than steroids.

¢ There is inadequate evidence comparing VS to
glucosamine/chondroitin or conservative measures such as

exercise.
Washington State
Health Care AM

6 Heaith Technology Assessment
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HA Injections for Knee OA

—

Cost Issues

e Agency experience suggests a rapid initial growth that has
leveled off.

e There may be tradeoffs:

— Some products may cost less per course, but may have
increased risk for side effects when multiple doses are
required.

e Published studies are of variable methodology and mixed
conclusions.

Washington State
Health Care W

7 Heaith Technology Assessment

HA Injections for Knee OA:
Billing Codes

Codes and CMS Hyaluronic Injectables Pricing
Dosing

/Injection
Counts

Treatment
Cost*

Per
Dose*

Medicare
Price

Price

HCPCS Basis

Description

Hyal S t 2mlL,
j731 | HvalBan/supartzl oo | 85133 ™ 85.133 | $425.65
inj per dose 5 doses
17323 Euflexxa erdose | 152.880 | .M |152.880| $458.64
inj/dose P . 3 doses : .
Orthovisc inj 2mL
17324 FENOVISCIN | et dose | 172.197 M 1172.197| $516.60
per dose 3 doses
. 1 MG 2mL,
Synvisc (8mg/mL) 12.570 3 doses 201.12 | $603.36
17325 1 MG 6 mL/d
) mL/dose,
Synvisc-One (8mg/mL) 12.570 1 dose 603.36 $603.36
3mL 1
17326 Gel-One per dose | 620.104 620.10 | $620.10
dose Washingtqn State » N
Health Care Authority
8 Heaith Technology Assessment
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/ HA Injections for Knee OA
PEBB Utilization
Agency/Year 2006 2007 2008 2009 2010 2011 2012 ':o-tt:l

PEBB Avg Annual Members | 160K 172K 205K 211K 213K 213K 213K

IAll PEBB HA Patients 977 916 1183 1186 1327 1481 1517

PEBB Paid/Knee OA HA S$250K $353K S$598K $628K $643K S$620K $669K: $3.8M )
Avg Paid /Procedure $139 S$131 $152 $152 $169 $161  $174)  S156
Avg Paid, Primary $257 $270 8275 S$309] S$277
PEBB Primary % of Inj. 45.6% 49.7% 45.8% 45.6% 30.3%

Knee OA HA Patients 790 674 946 978 1063 1226 1290

Knee OA HA Injections 1797 2695 3932 4937 4594 4359 4372 26,686
Average Inj per patient 2.3 4 4.2 5 4.3 3.6 3.4
Average Inj courses/pt 1.6 1.6 1.5 1.5

PEBB Comparator Counts
Knee OA Diagnosis Pts 3929 5174 5602 5906 6179 6472
Knee Arthroplasty Pts 543 674 772 837 834 885

—

HA Injections for Knee OA

Medicare Utilization

Agency/Year 2006 2007 2008 2009 2010 2011 2012 'IZ) tY::I
Medicaid Avg Annual Pts 379K 393K 417K 424K 435K 478K
IAll Medicaid HA Patients 196 320 511 860 1081 1265 1265
Medicaid Paid/Knee OA HA | $97K $149K $216K $278K $284K $398K $378K $1.8M
Avg Paid /Procedure $196 $173 $151 $165 $93 $104 $100, S$119
Avg Paid, Primary $188 S205 S$240 S254| $214
Non-Mcare % of Inj. 51.0% 30.7% 32.3% 28.2%| 33.2%
Knee OA HA Patients 167 275 437 690 941 1104 1124
Knee OA HA Injections 494 860 1426 1682 3042 3843 3782 15,129
Average Inj per patient 3 3.1 3.3 2.4 3.2 3.5 3.4
Average Inj courses/pt 1.2 1.1 1.2 1.2
Medicaid Comparator Counts
Knee OA Diagnosis Pts 9714 10770 11447 10866
Knee Arthroplasty Pts 564 616 646 529

10
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—

HA Injections for Knee OA

L & | Utilization

Agency/Year 2006 2007 2008 2009 2010 2011 2012 T7o- ::I
L&I Avg Annual Patients | 163K 156K 147K 126K 123K 121K 122K
All L&l HA Patients 214 509 479 504 508 488 433
L&I Paid/Knee OA HA  [$133K $340K $377K $302K $308K $307K $270K|$2.04M
Knee OA HA Patients 154 364 438 351 352 321 262
Knee OA HA Injections 395 1136 1303 1131 992 954 868 6,779
Average Inj per patient 26 3.1 3 32 28 3 33
Average Inj courses/pt 1.1 11 11 13
L&l Comparator Counts
Knee OA Diagnosis Pts | 7888 8387 8578 8028 7375 7168 7209
Knee Arthroplasty Pts 242 281 328 362 355 366 314

—

HA Injections for Knee OA:
Other Agencies Similar

PEBB Utilization Example

PEBB Primary Avg Injection Course Allowed $ by

Product, 2009-2012

$1,200
$1,000
$800
$600
$400 H - = - 1
$200 | | - | .
S0 "
Euflexxa | Hyalgan | Orthovisc Synvisc Synvisc
One
& Injection Course $834 $1,177 $926 $751 $932
O Injectable Material| $166 $126 $203 $630 $201
M Professional Fee S$111 $109 $106 $121 $110
Inj Count/Course 3 5 3 1 3
% Total Allowed $ 12.4% 7.8% 8.4% 12.3% 7.1%

12
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HA Injections for Knee OA:
Other Agencies Similar

PEBB Experience Example

PEBB Injection Courses per Patient 2006-2012

2,500 2.00
165 161
2000 — 1.46 1.53
) 1.50
1.13 1.2 H
1,500 : H
@ =§ - 1.00
c 1,000 H
g H
0 * - 0.00
2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012
B Patients 790 | 674 | 946 | 978 | 1063 | 1226 | 1245
t+Treatment Courses| 791 | 764 | 1163 | 1617 | 1710 | 1786 | 1973
—Avg Tx per Patient | 1.00 | 1.13 | 1.23 | 1.65 | 1.61 | 1.46 § 1.53

—

Coverage Decisions

NICE 2008 recommended against

Emphasized small effect size and cost

HA Injections for Knee OA

Non-coverage due to insignificant clinical effects

Guidelines less positive since 2010
e AAOS (2013) did not recommend HA (strong)

— 2010 Did not recommend for or against

— 2013 Based on original studies; Considered MCID = 0.39

inadequate response to other treatment)

14

Washington State
Health Care

Heaith Technology Assessment

* Oregon Health Evidence Review Committee 2012

¢ ACR (2012) made no recommendations for HA
— 2000 recommendation similar to HTCC (recommend for

WA - Health Technology Clinical Committee
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HA Injections for Knee OA:
Agency Considerations

—

¢ Based on reasonable level of MCID, evidence does not show
superiority to placebo/sham; type of product; cost; or number of
injections.

¢ Additional evidence since 2010 demonstrates lack of efficacy.
* Persistent evidence suggesting adverse events are a concern.

¢ Products requiring multiple injections per course may slightly
increase risk for adverse events.

¢ Professional societies have tightened guidelines or recommended
against use since 2010.

¢ Other well done evidence-based coverage reviews have made
non-coverage decisions based on this evidence.

Washington State
Health Care Auth/orit-yj

15 Heaith Technology Assessment

—

Consider making non-coverage determination

HA Injections for Knee OA:
Agency Recommendations

* Meaningful clinical effect on pain still not demonstrated; little
evidence on other patient outcomes.

e Harms occur, usually minor, but include serious adverse
events (pseudosepsis).

If HTCC finds evidence suggestive of net health benefit,
continue coverage conditions including:

* Age
e FDA Indications
* Require evidence of conservative management
e Limit number of treatment courses
* Leave product type to agency discretion ashington State
P P 8 ¥ Vlylegltgrtl Csa:rteAmt—y7

16 Heaith Technology Assessment
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—

Questions?

More Information:
http://www.hca.wa.gov/hta/Pages/hyaluronic_visco.aspx

Washington State
Health Care Auth/orit-yj

17 Heaith Technology Assessment

/"f HA Injections for Knee OA

Supplemental Information

HA Product Information

e Orthovisc ® is a registered trademark of DePuy Mitek, Inc., a
Johnson&Johnson company.

¢ Synvisc and Synvisc 1 are trademarks of Genzyme Corporation.
¢ Hyalgan® is a registered trademark of Sanofi-Synthelabo.

e Supartz® is a registered trademark of Seikagaku Corporation.

e Euflexxa™ is a trademark of Ferring Pharmaceuticals, Inc.

e GEL-ONE ®is a registered trademark of Zimmer, Inc.
(FDA approved for use 12/2012: minor component of agency data).

Washington State
Health Care AM

18 Heaith Technology Assessment
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20610

Related Medical Codes

Arthrocentesis, aspiration and/or injection, major joint or bursa,
evaluation and management

2006

17320

Hylan G-F 20, 16 mg for intra-articular injection [i.e., Synvisc]

17317

Sodium hyaluronate, per 20 to 25 mg dose for intra-articular
injection
[i.e., Hyalgan or Supartz]

2007

Q4083

Hyaluronan or derivative, Hyalgan or Supartz, for intra-articular
injection, per dose

Q4084

Hyaluronan or derivative, Synvisc, for intra-articular inj, per dose

Q4085

Hyaluronan or derivative, Euflexxa, for intra-articular inj, per dose

Q4086

Hyaluronan or derivative, Orthovisc, for intra-articular inj, per dose

2008

17321

Hyaluronan or derivative, Hyalgan or Supartz, for intra-articular
injection, per dose

17322

Hyaluronan or derivative, Synvisc, for intra-articular inj, per dose

17323

Hyaluronan or derivative, Euflexxa, for intra-articular inj, per dose

17324

Hyaluronan or derivative, Orthovisc, for intra-articular inj, per dose

2010

17325

Synvisc and Synvisc-1 (single injection tx)

2012

17326

Gel-One Cross-linked Hyaluronate, Zimmer

n State

Health Care Atthority
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Hyaluronic Acid/ Viscosupplementation

Clinical Expert

Howard Alan Chansky, MD

Professor & Vice-Chair, Orthopaedics and Sports Medicine, University of Washington
Chief, Section of Orthopaedics, VA Puget Sound Health Care System
Chief, Orthopaedics and Sports Medicine, University of Washington Medical Center
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Howard Alan Chansky, MD

Professor & Vice-Chair, Orthopaedics and Sports Medicine

University of Washington

Chief, Section of Orthopaedics, VA Puget Sound Health Care System
Chief, Orthopaedics and Sports Medicine, University of Washington Medical Center

PERSONAL DATA
Birth:
Citizenship:

EDUCATION
May 1982

May 1987

1660 South Columbian Way S-112-ORT

Seattle, Washington 98108
(206) 764-2215 — Office
(206) 764-2529 — Fax
chansky@u.washington.edu

May 10, 1960; Boston, MA
US.A.

B.S. Degree (Electrical Engineering)
Cornell University, Ithaca, NY

M.D. Degree
University of Pennsylvania School of Medicine,
Philadelphia, PA

POSTGRADUATE TRAINING

June 1987 - June 1988

June 1988 - June 1992

Aug. 1992 - Aug. 1994

FACULTY POSITIONS

1988 — 1992

Aug. 1992 - Feb. 1996

Aug. 1993 - Feb. 1996

Internship—Department of General Surgery
The Hospital of The University of Pennsylvania
Philadelphia, PA

Residency—Department of Orthopaedic Surgery
The Hospital of The University of Pennsylvania
Philadelphia, PA

Acting Instructor—Orthopaedic Oncology
Department of Orthopedics
University of Washington, Seattle, WA

Assistant Instructor, Department of Orthopaedic Surgery
The Hospital of The University of Pennsylvania,
Philadelphia, PA

Acting Instructor, Department of Orthopaedics
University of Washington Medical Center and the Children’s
Hospital & Medical Center, Seattle, WA

Acting Instructor, Department of Orthopaedics
Attending Physician and Research Fellow



Feb. 1996 — Jun. 2002

January 2001 — Present

July 2002 — June 2005

June 2004 — Present

Sept 2004 —Aug 2005

July 2005 — Present

HOSPITAL POSITIONS

Feb. 1993 - Present

Feb. 1993 - Present

Feb. 1996 — Present

Feb. 1996 - Present

Mar. 1999 - Present

Feb. 2010 — Present

HONORS
1978 - 1982

1981
1981
1981

1982

VA Puget Sound Health Care System, Seattle, WA
Assistant Professor, Department of Orthopaedics & Sports
Medicine, University of Washington School of Medicine,
Seattle, WA

Associate Medical Staff, Seattle Cancer Care Alliance,
Seattle, WA

Associate Professor, Department of Orthopaedics & Sports
Medicine, University of Washington School of Medicine,
Seattle, WA

Vice Chair, Department of Orthopaedics & Sports Medicine,
University of Washington School of Medicine, Seattle, WA

Senator, Faculty Senate, University of Washington, Seattle, WA

Professor, Department of Orthopaedics & Sports Medicine,
University of Washington School of Medicine, Seattle, WA

Staff Orthopaedic Surgeon
VA Puget Sound Health Care System, Seattle, WA

Staff Orthopaedic Surgeon
University of Washington Medical Center, Seattle, WA

Staff Orthopaedic Surgeon
Harborview Medical Center, Seattle, WA

Courtesy Staff
Children's Hospital & Medical Center, Seattle, WA

Chief, Section of Orthopaedics
VA Puget Sound Health Care System, Seattle, WA

Chief, Orthopaedics and Sports Medicine
University of Washington Medical Center

Dean’s List, eight out of eight semesters at Cornell University
Eta Kappa Nu Electrical Engineering Honor Society

Tau Beta Pi Engineering Honor Society

Vice President of Psi Upsilon Fraternity

Senior Kodak Award for Academic Excellence (one of the top
five graduates in the School of Electrical Engineering)
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1982 B.S.E.E. with “Distinction” from Cornell University

1987 M.D. in the “Outstanding” Category from the University of
Pennsylvania

1995 “New Investigator Recognition Award,” Orthopaedic Research
Society

June 1996 “Academic Faculty Teaching Award," University of

Washington, Department of Orthopaedics & Sports Medicine

2004 Musculoskeletal Transplant Foundation / OREF Herndon
Research Residency Awards: Splicing Factors Effect
Chondrocyte Differentiation and Collagen Synthesis, Principal
Investigator (Resident Principal Investigator: Eric Klineberg,

M.D))

June 2004 “Academic Faculty Teaching Award,” University of
Washington, Department of Orthopaedics & Sports Medicine

2004 Accepted into membership by the American Orthopaedic
Association

2006 — 2012 Checkbook.org Top Doctor

2011 UWMC Service Award

2011 - 2012 US News and World Report Top Doctor

BOARD CERTIFICATION

American Board of Orthopaedic SurgeryPart I (written)—Passed July 1992
Part II (oral)}—Passed July 1995
Recertified—April 2004

CURRENT LICENSE TO PRACTICE

State of Washington Washington State Physician and Surgeon, 1992
Medical License No. 29712 (active)

State of Pennsylvania Pennsylvania Medical Physician and Surgeon, 1989
Medical License No. 43161E (inactive)

PROFESSIONAL ORGANIZATIONS

1995 - Present Member, American Board of Orthopaedic Surgery
1995 - Present Member, Orthopaedic Research Society

1995 - Present Member, American Medical Association

1997 - Present Member, American Academy of Orthopaedic Surgeons
2004 - Present Member, American Orthopaedic Association
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TEACHING RESPONSIBILITIES

A. RESPONSIBILITY FOR COURSES

1993 — Present

1995 — Present

1997 — Present

1998 — Present

Dec. 1999 — Feb. 2000

January 2000 — Present

Dec. 2000 — Feb. 2001

Dec. 2001 — Feb. 2002

May 2004

B. SPONSORSHIPS
1998 — 2001

March 1999 — March 2000

January 2000 — 2002

Orthopaedic Pathology Review Course
Children's Hospital & Regional Medical Center

Supervisor, Orthopaedic Residency Rotation at the Puget Sound
Veterans Administration Medical Center, Seattle, WA

Career Counselor, Medical Student Career Counseling
University of Washington School of Medicine, Seattle, WA

Preceptor for MEDEX Physician Assistant Program
University of Washington School of Medicine, Seattle, WA

Instructor, Problem Based Learning, Multidisciplinary PBL
Component, University of Washington School of Medicine,
Seattle, WA

Director, Orthopaedic Resident Workshop (Ortho “Boot Camp”)
Department of Orthopaedics, University of Washington, Seattle,
WA

Instructor, Problem Based Learning, Multidisciplinary PBL
Component, University of Washington School of Medicine,
Seattle, WA

Instructor, Problem Based Learning, Multidisciplinary PBL
Component, University of Washington School of Medicine,
Seattle, WA

Career Counselor, Residency Selection Forum, University of
Washington School of Medicine

Faculty Sponsor for Resident Research, Resident: Matt Camuso,
MD. Project title: “Supraphysiologic Testosterone
Administration in Elderly Men Undergoing Total Joint
Replacement and Fixation of Hip Fracture”, University of
Washington School of Medicine, Seattle, WA

Sponsor for Medical Student Research Training Program.
Medical Student: David Woods. Project title: “Supraphysiologic
Testosterone Administration in Elderly Men Undergoing
Operation Fixation of Hip Fracture.” Award: $2,000, University
of Washington School of Medicine, Seattle, WA

Faculty Sponsor for Resident Research, Resident: Tim Rapp,
MD, Project 1: “Clonality of Chondroid Tumors,” Project 2:
“Oncogenic Fusion Protein TLS/CHOP Interferes with RNA
Splicing,” University of Washington School of Medicine,
Seattle, WA
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July 2000 — 2001

April 2001 — 2002

2003 — 2005
2003 - 2006
2003 - 2006
2004 — 2005
2004 — 2005
2006 — 2007
2008 — 2009

Faculty Sponsor for Medical Student Research: Student:
Jeremiah Clinton, Project: Cloning and Sequencing of the TLS-
Associated Splicing Factors TASR-1 and TASR-2, University of
Washington School of Medicine, Seattle, WA

Faculty Sponsor for Medical Student Research, ISMS and
MSRTP, Student: David Odell, Project: Alternative Splicing and
Fusion Proteins in Ewing’s sarcoma, University of Washington
School of Medicine, Seattle, WA

Faculty Sponsor for Medical Student Research. Student: Waqqar
Khan-Farooqi, Project: RNA interference to inhibit EWS/FLI-1
Ewing’s sarcoma fusion protein, University of Washington
School of Medicine, Seattle, WA

Faculty Sponsor for Medical Student Research. Student: Burt
Yaszay, Project: DNA microarray analysis of Ewing’s sarcoma
cell lines treated with short-interfering RNAs, University of
Washington School of Medicine, Seattle, WA

Faculty Sponsor for Medical Student Research. Student: Eric
Klineberg, Project: Splicing Factors Effect Chondrocyte
Differentiation and Collagen Synthesis, University of
Washington School of Medicine, Seattle, WA

Faculty Sponsor for Medical Student Research. Student: Allison
MacLennan, Project: The role of DKKI in the genesis of
Ewing’s sarcoma, University of Washington School of
Medicine, Seattle, WA

Faculty Sponsor for Medical Student Research. Student: Evan
Ellis, Project: Biomechanical analysis of patella tracking with
subvastus versus standard approach in total knee arthroplasty,
University of Washington School of Medicine, Seattle, WA

Faculty Sponsor for Medical Student Research. Student: Jason
Wilcox, Project: Silencing of EWS/FLII expression by
lentivirus-mediated RNAi,University of Washington School of
Medicine, Seattle, WA

Faculty Sponsor for Medical Student Research. Student: Dustin
Sepich, Project: Hip fracture outcomes in the Seattle Veterans
Health Administration, University of Washington School of
Medicine, Seattle, WA

C. PRESENTATIONS AND LECTURES

December 1992

June 1993 - present

The Surgical Treatment of Fibrous Dysplasia, Department of
Orthopaedics Grand Rounds, Brown University

Musculoskeletal Pathology Review Course, Children’s Hospital
& Medical Center, Seattle, WA
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1993 - present

August 1993- present

October 1993

April 1995

September 1995

June 1996

February 1997

March 1997

July 1997

August 2000

November 2000

February 2001

April 2001
April 2002

June 2004

Orthopaedic Resident Workshop, Orthopaedic Tumors and
Infections

Resident Lecture Series, University of Washington Department
of Orthopaedics: Musculoskeletal Oncology (monthly)

American Foot and Ankle Society Review Course: Tumors of
the Foot and Ankle, Seattle, WA

Grand Rounds, University of Washington Department of
Orthopaedics: Biological and Clinical Aspects of Cartilage
Transplantation

Resident Lecture Series, University of Washington Department
of Orthopaedics: Molecular Biology for Orthopaedic Surgeons

Grand Rounds, University of Washington Department of
Orthopaedics: The Science and Treatment of Osteomyelitis

Grand Rounds, University of Washington Department of
Orthopaedics: Skeletal Metastases: Diagnosis and Treatment

Grand Rounds, University of Washington, VA Puget Sound
Health Care System, Seattle Division, Department of Medicine:
Infectious Arthritis, The Orthopaedic Perspective

National Kidney Cancer Association Annual Convention:
Modern Multidisciplinary Treatment of Metastatic Bone
Disease, SeaTac, WA

Multidisciplinary Oncology Conference, University of
Washington, Department of Radiation Oncology:
Multidisciplinary Prophylaxis and Treatment of Metastatic Bone
Disease

Multidisciplinary Oncology Conference, University of
Washington, VA Puget Sound Health Care System: Metastatic
Bone Disease--The Orthopaedic Perspective

Grand Rounds, University of Washington Department of
Orthopaedics and Sports Medicine, Assisted Scott Hacker MD in
preparation of presentation on biology of cartilage injury and
reconstruction

Pacific Crest School: What is the life of a doctor really like?
Sarcoma Meeting, Osaka University, Osaka, Japan,
Grand Rounds, University of Washington Department of

Rheumatology: Orthopaedic Controversies and the Limits of
Current Technology
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September 2004

September 2004

January 2005

September 2006

October 2006

September 2008

September 2009

October 2009

October 2010

October 2010

September 2011

October 2011

Lower Extremity Assessment of Adults Workshop, 27" Annual
National Conference: Advanced Practice in Primary and Acute
Care, University of Washington School of Nursing, Washington
State Convention & Trade Center, Seattle, WA,

RNA Interference Workshop: Target Validation and Potential
Therapeutic Applications For Childhood Cancer. Cancer
Therapy Evaluation Program National Cancer Institute and NIH
Office of Rare Diseases and Children’s Oncology Group,
Arlington, Virginia

Grand Rounds, University of Washington Department of
Rheumatology: Ewing's Sarcoma--Sarcoma Fusion Proteins and
RNA Interference

Arkansas Cancer Research Center’s Forum, University of
Arkansas for Medical Sciences: The Role of Cellular Senescence
and pRB in the Biology of Ewing's Sarcoma

Margo Johnson Pathology Review Course, Department of
Orthopaedics & Sports Medicine, University of Washington: The
Role of Cellular Senescence and pRB in the Biology of Ewing's
Sarcoma

Molecular Biology and Therapeutics in Musculoskeletal
Oncology Research Symposium, American Academy of
Orthopaedic Surgeons/Orthopaedic Research Society: EWS/Fli-
1 and Cell Cycle Dysregulation. Salt Lake City, Utah

Chief of Medicine Conference, VA Puget Sound Health Care
System: Septic Arthritis: the Surgical Perspective

Margo Johnson Pathology Review Course, Department of
Orthopaedics & Sports Medicine, University of Washington:
Paget’s Disease: Orthopedic Implications

Margo Johnson Pathology Review Course, Department of
Orthopaedics & Sports Medicine, University of Washington:
Paget’s Disease: Orthopedic Implications

Visiting Professor, Dartmouth Hitchcock Medical Center Senior
Residents’ Day. Molecular biology and animal models of
Ewing's sarcoma

Harkins Resident Education Symposium, University of
Washington: Surgical management of extremity sarcoma

Margo Johnson Pathology Review Course, Department of
Orthopaedics & Sports Medicine, University of Washington:
Paget’s Disease: Orthopedic Implications
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D. INVITED KNOWLEDGEBASE ENTRIES

July 2000

July 2003

September 2008

Chansky HA, Raskind WH: Hereditary multiple exostoses.
Gene Clinics: Medical Genetics Knowledge Base [database
online], www.geneclinics.org

Chansky HA, Raskind WH: Hereditary multiple exostoses.
Gene Clinics: Medical Genetics Knowledge Base [database
online], www.geneclinics.org

Schmale, GA, Wuyts, W, Chansky HA, Raskind WH:
Hereditary multiple osteochondromas. Gene Clinics: Medical
Genetics Knowledge Base [database online],
www.geneclinics.org

EDITORIAL RESPONSIBILITIES

1996 - present
2001 - present

2001 - present

2004 — present
2004 - present

2005 — present

2005 — present

Ad hoc reviewer, Journal of Orthopaedic Research
Ad hoc reviewer, International Journal of Cancer

Section Medical Editor, Orthopedic Oncology, e-Medicine
Online, www.eMedicine.com

Ad hoc reviewer, Cellular and Molecular Life Sciences
Ad hoc reviewer, Clinical Orthopaedics & Related Research

Ad hoc reviewer, University of Pennsylvania Orthopaedic
Journal

Ad hoc reviewer, European Journal of Human Genetics

SPECIAL LOCAL RESPONSIBILITIES

1993 - 2005

1993 - 2004

1993 - Present

Oct. 22 - 23,1996

1997 - 2010

Dec. 1998 — March 1999

Surgical Quality Insurance Committee, VA Puget Sound Health
Care System, Seattle, WA

Infection Control Committee, VA Puget Sound Health Care
System, Seattle, WA

Chair, Same Day Surgery Clinical Pathway Committee, VA
Puget Sound Health Care System, Seattle, WA

VA Puget Sound Health Care System Leadership Conference,
Tacoma, WA

Medical Director, Same Day Services, VA Puget Sound Health
Care System, Seattle, WA

Member, Search Committee for Assistant Professor of Medicine,
University of Washington
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1999 - 2008

1999 - Present

Nov. 17 -19, 1999

June 2000 — June 2001

2003

2004

2004

2004

2004 - 2006

2004 - 2006

2004 — Present

2007

2008

2009 - 2011

2010

Member, Departmental Budget Council Steering Committee,
Department of Orthopaedics & Sports Medicine, University of
Washington

Member, Residency Review Committee, Department of
Orthopaedics & Sports Medicine, University of Washington

Participant, Northwest Network Clinical Retreat, Coeur d’Alene,
ID, sponsored by The Department of Veterans Affairs, VA
Learning University

Member, Search Committee for Chief of Surgery/Vice-Chairman
Dept. of Surgery, VAMC/University of Washington School of
Medicine

Member, Search Committee for Orthopaedic Spine Surgeon,
Department of Orthopaedics & Sports Medicine, University of
Washington School of Medicine

Member, Search Committee for Orthopaedic Oncologist,
Department of Orthopaedics & Sports Medicine, University of
Washington School of Medicine

Member, Search Committee for General Oncologic Surgeon, VA
Puget Sound Health Care System, Seattle Division

Member, Search Committee for General Surgeon, VA Puget
Sound Health Care System, Seattle Division

Member, VA/UW Executive Development Program, VA Puget
Sound Health Care System, VISN 20

Senator, Faculty Senate, University of Washington

Board Member, Board of Directors, Cancer Research and
Biostatics (CRAB), Seattle, Washington

Chair, Search Committee for Chief of Radiology & Diagnostic
Services, VA Puget Sound Health Care System

Field Advisory Committee for Orthopaedics, Veterans
Administration Healthcare System

Member, Search Committee for Chair, Department of
Orthopaedics and Sports Medicine, University of Washington
School of Medicine

Chair, Search Committee for UWMC Oncology Faculty
member, Department of Orthopaedics and Sports Medicine,
University of Washington School of Medicine
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2010-2011 Chair, Search Committee for Harborview Trauma Faculty
member, Department of Orthopaedics and Sports Medicine,
University of Washington School of Medicine

2010 — Present Member, VISN 20 Surgical Strategic Planning Workgroup,
Veterans Health Administration

June 29 - 30, 2010 Inaugural UW Medicine Patients First Leadership Development
Institute Conference, Seattle

November 2 — 3, 2010 UW Medicine Patients First Leadership Development Institute
Conference, Seattle

February 2, 2011 UW Medicine Patients First Leadership Development Institute
Conference, Seattle

May 10, 2011 UW Medicine Patients First Leadership Development Institute
Conference, Seattle

September 27, 2011 UW Medicine Patients First Leadership Development Institute
Conference, Seattle

October, 2011 — present Member, Search Committee for Chief of Anesthesiology, VA
Puget Sound Health Care System

RESEARCH FUNDING
A. PREVIOUSLY FUNDED PROJECTS

Zimmer Incorporated: Molecular studies of chondrosarcoma cell lines and EXT genes,
Principal Investigator, $120,000. 1998-2001.

Biopure Incorporated: A multicenter, randomized, single-blind red blood cell-controlled,
parallel group study to evaluate the effect on allogeneic red blood cell use and the safety of
room temperature stable hemoglobin-based oxygen carrier-201 (HBOC-201) when
administered therapeutically and perioperatively in orthopaedic surgery patients who have not
received erythropoietin nor undergone autologous blood donation. Site Co-Investigator at
VAPSHCS, $78,000. 1999-2000.

Orthopaedic Research and Education Foundation: The Role of Sarcoma Fusion Proteins in
the Genesis of Ewing's Sarcoma, Principal Investigator, $100,000. 2002-2004.

Florence and Marshall Schwid Memorial Foundation: The Role of Wild-type TLS and the
TLS/CHOP Sarcoma Fusion Protein in the Genesis of Myxoid Liposarcoma, Principal
Investigator, $50,000. 2003-2004.

B. ACTIVELY FUNDED PROJECTS

Veterans Administration Merit Review: Functional Analysis of EWS/FLI-1, Principal
Investigator, $527,700. 2005 — 2009.

Veterans Administration Merit Review: The EWS/FLI-1 Fusion Protein and RNA Splicing in
Ewing's Sarcoma, Principal Investigator, $270,000. 2002-2005.
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National Institutes of Health: TLS and TLS Leukemia Fusion Protein, Co-Investigator,
$680,000. 2002-2006.

Musculoskeletal Transplant Foundation / OREF Herndon Research Residency Awards:
Splicing Factors Effect Chondrocyte Differentiation and Collagen Synthesis, Principal
Investigator (Resident Principal Investigator: Eric Klineberg, M.D.), $15,000. 2004.

National Institutes of Health: Chondrogenesis and histone modification enzymes, Co-
investigator, $1,225,000. 2004-2009.
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Abbreviations

HA, hyaluronic acid

MA, meta-analysis

IACS, intraarticular corticosteroids

ITT, intention-to-treat

NSAIDS, nonsteroidal anti-inflammatory drugs

OA, osteoarthritis

OR, odds ratio

Pt, patient

RR, relative risk

RCT, randomized controlled (or comparator) trial
SMD, standardized mean difference (also referred to as effect size)
SR, systematic review

WMD, weighted mean difference

WOMAC, Western Ontario McMasters University Index
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Shorthand references

» 2009 Bannuru review, HA vs /ACS (Bannuru et al., 2009)
» 2010 report, report presented to WA HCA, May 2010

» 2011 Bannuru review, MA of trajectory of effect (versus
placebo) over time (Bannuru et al., 2011)

» Bellamy review, 2006 Cochrane Review (Bellamy et al., 2006)
> Included in 2007 Samson review
» Colen review, 2012 MA (Colen et al., 2012)

» Reichenbach review, MA of Aylan vs HA (Reichenbach et al.,
2007)

» Rutjes review, 2012 MA (Rutjes et al., 2012)

» Samson review, 2007 HTA prepared for AHRQ (Samson et al.,
2007)

» Update report, current report for WA HCA

Copyright © 2013 Winifred S. Hayes, Inc.

Background

» Knee OA, most common form of OA
> 6% > 30 yrs
© 9.5%-12.1% > 60 yrs
» Treatment
o Nonpharmacological therapy, e.g., physical therapy
> Acetaminophen
> NSAIDs (downside: gastrointestinal, cardiovascular
events)
> IACS (downside: short-lived benefits, damage with
long-term use)

Copyright © 2013 Winifred S. Hayes, Inc.

WA - Health Technology Assessment 2



Teresa L Rogstad, Hayes, Inc November 15, 2013

HA/Viscosupplementation

» Replaces depleted natural HA
> Viscous lubricant, elastic shock absorber
» FDA approved
o Euflexxa (Bio-HA) (Ferring)
o Gel-One (Zimmer Inc./Seikagaku Corporation)
> Hyalgan (Sanofi-Aventis/Fidia)
o Orthovisc (DePuy Mitek Inc./Anika Therapeutics)
o Supartz (Artz, Artzal) (Bioventus/Seikagaku)
> Synvisc and Synvisc-One (Genzyme)
» Cross-linked hyaluronan chains: Highest molecular weight
o Synvisc (Hylan G-F 20, hylan)
> Gel-One (approved since 2010 report)
» Non-cross-linked HA

Copyright © 2013 Winifred S. Hayes, Inc.

Policy context

» 2010 conclusion:

> Lower mean pain scores and improved mean function
a few weeks after treatment, peaking at 3 mos.

o Magnitude of benefit of HA alone may be too small to
be clinically important.

» 3 new SRs with MA (2011-2012)
o Safety concerns raised by 1 SR

» Updated guidelines, more negative
> American Association of Orthopaedic Surgeons (AAQOS)
> American College of Rheumatology (ACR)

» No CMS National Coverage Determination

Copyright © 2013 Winifred S. Hayes, Inc.
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PICO

Populations: Adults with OA of the knee

Intervention: Viscosupplementation (HA
injection - Hyalgan, Synvisc, Supartz,
Orthovisc, Euflexxa, Gel-One)

Comparators: NSAIDs, corticosteroid injection,
physical therapy, oral pain medications,
placebo, arthroscopic lavage and/or
debridement

Outcomes: Pain, function, quality of life,
adverse events

Copyright © 2013 Winifred S. Hayes, Inc.

Key questions

1. (a) What is the clinical effectiveness of
viscosupplementation for treatment of OA of the knee?
(b) Do different viscosupplementation products vary in
effectiveness?

2. What are the adverse effects associated with
viscosupplementation in patients with OA of the knee?

3. Does the effectiveness of viscosupplementation vary
by subpopulation defined by these factors: age,
race/ethnicity, gender, primary versus secondary OA,
disease severity and duration, weight (body mass
index), and prior treatments?

4. What are the cost implications and cost-effectiveness
of this type of product?

Copyright © 2013 Winifred S. Hayes, Inc.
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Methods

» Search time frame
> From December 2009 forward
o Last search July 5, 2013
» Eligible studies
> SRs
o RCTs (controlled or comparator)
o For KQ #2 (safety) and KQ #3 (differential
effectiveness): Observational studies
o For KQ #4 (cost): Any cost study or economic
evaluation
» Quality assessment
- Hayes methodology (similar to GRADE)

Copyright © 2013 Winifred S. Hayes, Inc.

Evidence selection (red=new evidence)
B e

#1a 5 SRs: Samson 2007 3 RCTs
(Bellamy 2006), Bannuru Altman 2011;
2009 (HA vs IACYS)) Navarro-Sarabia
Bannuru 2011 (efficacy 2011; Strand T
over time), Colen 2012, 2012a, Strand
Rutjes 2012 2012b
#1b 2 SRs, comparator RCTs: 1 RCT
Reichenbach 2007, Colen Petrella 2011
2012 N

1 SR, indirect comparison:
Rutjes 2012

#2 2 SRs: Samson 2007 22 RCTs w/ sample 4 case series: 3 in Samson review;
(Bellamy 2006), Rutjes sizes >200; Foti 2011.1 narrative review:
2012 overlap w/ SRs Goldberg and Coutts

#3 2 SRs: Samson 2007 (Wang 8 RCTs: All 1 before-and-after:
2004), Rutjes 2012 published 2009 or Anandacoomarasamy 2008

earlier

#4 4 economic evaluations: Torrance et al., 2002; Kahan et al., 2003; Yen at al., 2004;

NICE, 2008

Copyright © 2013 Winifred S. Hayes, Inc.
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An explanation, Samson review

» 2007 AHRQ technology assessment

» Covered 6 MAs

» Largest and most comprehensive: Bellamy 2006
o Cochrane Review
> Pooled estimates highlighted in update report

» Others:
> Lo 2003
> Wang 2004
o Arrich 2005
> Modowal 2005
> Strand 2006

Findings, Key Question #1a:
preview

Outcome Direction of Findings

# Studies) (Quality of Evidence)
Pain * (moderate)
4 good SRs w/ MA + 1 RCT=81 RCTs =S
total, >10,000 pts
Physical function* (moderate)
3 good SRs w/ MA) = - ol
Quality of life* (moderate)
6 fair-good RCTs, 2147 pts —_—
Repeat course* (low)
3 RCTs w/ high dropout) —

*Generally placebo-controlled trials (saline injection)
Copyright © 2013 Winifred S. Hayes, Inc. 12
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Clinical relevance of pain and
function improvement - stay
tuned.

Copyright © 2013 Winifred S. Hayes, Inc.

Findings, Key Question #1a:
preview (cont.)

Outcome Direction of Findings
# Studies (Quality of Evidence)

Responder rates

11 placebo-controlled RCTs w/ s+ ol (low)
deficiencies

Responder rates o (moderate ,

2 good pragmatic RCTs generalizability?)
Versus NSAIDs - (study quality
4 RCTs reviewed by Bellamy 2006 not available)
Versus IACS

1 fair-good SR, study quality poor HA longer lasting (fow)
Versus glucosamine and/or ? (no evidence)
chondroitin

Copyright © 2013 Winifred S. Hayes, Inc.
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Typical trial participants

» Age 53-71 yrs

» Sex distribution varied widely

» Body mass index 29-33 kg/m?

» OA duration 6-9 yrs

» Severity Kellgren-Lawrence grade 2-3 (0-4 scale)

» Baseline pain 42-60 on 100-mm scales or equivalent

» NSAIDs previously tried

» No IACS within previous 3 mos

» Concomitant pain medication allowed (~67% of larger
studies disallowed NSAIDs; washout period)

» Not reported: History of trauma; compliance prior to

trial; use of IACS previously or during study

Copyright © 2013 Winifred S. Hayes, Inc.

Findings, Key Question #1a: pain
at ~3 mos*

*Peak effect according to 3 SRs with MA.

» Weight-bearing pain, VAS (Bellamy 2006)
> WMD -11.0 (Cl, -17.8 to -8.2); 12=82% (21 RCTs, 2090 pts)
» VAS preferred (Colen 2012)
> WMD -10.20 (Cl, -15.97 to -4.42); 12=92% (18 RCTs, 2801 pts)
» Weight-bearing pain, WOMAC (Bellamy 2006)
> SMD -1.0 (Cl, -1.6 to -0.5); 12=88% (7 RCTs, 639 pts)
» WOMAC preferred (Rutjes 2012)
> All trials: SMD -0.37 (Cl, -0.46 to -0.28); P<0.001; 12=0.09,
P<0.001 for heterogeneity (68 RCTs, 9617 pts)
> n>=100/grp+adequate assessor blinding: SMD -0.11 (CI, -0.18 to
-0.04); T2=0.01 (18 RCTs, 5094 pts)

» Moderate quality: Large # fair-good RCTs, good MAs, consistent

direction/significance of pooled estimates but inconsistency across studles
Copyright © 2013 Winifred S. Hayes, Inc.
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Findings, Key Question #1a:
physical function at ~3 mos*

*No clear pattern for peak function effects (Bannuru 2011)

» Weight-bearing pain, WOMAC (Bellamy 2006)
o SMD -0.9 (Cl, -1.3 to -0.4); 12=84%
» WOMAC preferred (Rutjes 2012)

o All trials: SMD -0.33 (Cl, -0.43 to -0.22); P<0.001;
T12=0.10, P<0.001 for heterogeneity

- n=100/grp+adequate assessor blinding: SMD -0.09
(Cl, -0.17 to -0.00); T2=0.01 (15 RCTs, 4296 pts)

Moderate guality: Same considerations as for pain

Copyright © 2013 Winifred S. Hayes, Inc.

Clinical relevance: mean within-group
or individual improvement from baseline

Samson L . 20- to 40-point improvement, WOMAC pain
it Positive response, pain T pe el

Colen . . .
Tvlers MCID, pain 10- to 30-point improvement, 100-point scale
4 RCTs Clinical response, pain >20-point improvement, 100-point scale

>20% or =10 mm (100-mm VAS ), 2 subscales:
(a) WOMAC pain, (b) WOMAC physical function,
or (c) patient global assessment

OMERACT Clinical response, pain or
_OARSI function
(used by

5 RCTSs) Strict clinical response Pain or physical function: =50% and >20 mm on

100-mm VAS
MCID, pain ]0?]61::]) 32956) or 1 cm (10-cm VAS)/10 mm (100-
IMMPACT
(Dworkin  Moderate (clinically 30% or 2.0-2.7 cm (10-cm VAS )/20-27 mm
2008) important) improvement (100-mm VAS)

Substantial improvement  50%

OMERACT=0Outcome Measures in Rheumatology Clinical Trials; MCID=minimal clinically important difference;
OARSI|=Osteoarthritis Research Society International; IMMPACT=the Initiative on Methods, Measurement, and Pain
Assessment in Clinical Trials.

Copyright © 2013 Winifred S. Hayes, Inc.
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Clinical relevance: between-group trial
effect

Source Ve Definition
Used

Always less than clinically important within-

Clinically group (individual) improvement
IMMPACT important (adjustment for placebo effect).
(Dworkin 2009) group No value specified.
difference Responder rates—better approach to analysis
in trials.
Effect size (SMD), 0.37
Ruti . MCID, (based on research suggesting ~1 cm on 10-
utjes review - . -
pain cm VAS as minimal to moderate clinical
improvement)

Copyright © 2013 Winifred S. Hayes, Inc.

Clinical relevance, KQ #1a

findings: pain

» WMDs: 11.0 (Bellamy 2006) , 10.20 (Colen 2012) on
100-mm scales

o Clinical response within groups or in individuals = 10-30

o Between-group trial differences might be smaller, but no
recognized threshold.

Bellamy conclusion: “HA is effective”
o Colen conclusion: “Clinical relevance is debatable”
» SMD: 0.37 (Rutjes 2012)

> Prespecified MCID for trial effect: 0.37 (equivalent to ~1-
point difference on 10-cm VAS).

o Conclusion emphasized clinically jrrelevant effect (0.11) in
large trials with adequate assessor blinding

o

20
Copyright © 2013 Winifred S. Hayes, Inc.

WA - Health Technology Assessment 10



Teresa L Rogstad, Hayes, Inc November 15, 2013

Clinical relevance, KQ #1a findings:
physical function at 3 mos

» SMDs:
> 0.9 (Bellamy 2006, 7 RCTs)
> 0.33 (Rutjes 2012, 48 RCTs)

» No definitions of clinically relevant trial-
based effect on physical function

» Rutjes et al. called the effect “moderate”

> But emphasized the clinically /rrelevant effect (0.09)
in large trials with adequate assessor blinding.

Findings, Key Question #1a:

responder rates (vs placebo)

» 11 double-blind RCTs (4029 pts)
» Response (variable f/u intervals)
o HA arms: 30%-81%
> Placebo arms: 27%-68%
» Results favored HA, 9 RCTs (f/u 2 mos to 34 wks)
> Absolute difference: 3-16 percentage points
o NNT 7-16, depending on f/u
» Results favored placebo, 2 RCTs (f/u 3 mos)
o Absolute difference:-2 to -3 percentage points

Low quality: Lack of or unclear statistical significance, some
studies. Some inconsistency in direction of findings.

22
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Findings, Key Question #1a: responder
rates (add-on to usual care)

» 2 pragmatic RCTs (761 pts)
» Response
o HA arms: Pain 69%-88%; composite 31%-65%
> Placebo arms: Pain 40%-68%; composite 14%-40%
» Absolute rate differences
o 15-27 percentage points favoring HA
o NNT values: 4-6
» All differences statistically significant
» Moderate quality. Good RCTs (except neither pt nor
assessor blinding), consistent
» Publication dates 2002-2003, Canadian and French
settings. Generalizability?
Industry funding in 1 study; unclear in other

Copyright © 2013 Winifred S. Hayes, Inc. 2

Findings, Key Question #1a: other

» Quality of life (low quality)
> 6 fair-good RCTs (2147 pts)
> 4 studies: No effect (no group difference)
> 2 studies: Improvement in HA arms, no data for placebo arms
» Repeat course of injection (Jow)
> 3 RCTs w/ high dropout rate between courses
- Efficacy, 2nd course = 1st
» Versus NSAIDs (no quality rating)
o 4 RCTs in Bellamy review
o HA=NSAIDs (pain)
» Versus IACS (fow)
o Bannuru 2009 review; pain relief (7 RCTs, 606 pts)
> |ACS superior to HA up to 1 mo, then reverses
o At 17-26 wks: SMD -0.39 (CI, 0.18-0.59); 12=0 (favors HA)

24
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Findings, Key Question #1a: recap

Outcome Direction of Findings
# Studies) (Quality of Evidence)

Pain * (moderate)
4 good SRs w/ MA + 1 RCT=81 RCTs 2o

total, >10,000 pts

Physical function* (moderate)
3 good SRs w/ MA) i+ ol

Quality of life* (moderate)
6 fair-good RCTs, 2147 pts —

Repeat course* (low)

3 RCTs w/ high dropout)

*Generally placebo-controlled trials (saline injection)

Copyright © 2013 Winifred S. Hayes, Inc.

Findings, Key Question #1a:
preview (cont.)

Outcome Direction of Findings
# Studies (Quality of Evidence)

Responder rates

11 placebo-controlled RCTs w/ s+ ol (low)
deficiencies

Responder rates o (moderate ,

2 good pragmatic RCTs generalizability?)
Versus NSAIDs - (study quality
4 RCTs reviewed by Bellamy 2006 not available)
Versus IACS

1 fair-good SR, study quality poor HA longer lasting (fow)
Versus glucosamine and/or ? (no evidence)
chondroitin

26
Copyright © 2013 Winifred S. Hayes, Inc.
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Take-home message, clinical
relevance

» Main pooled estimates = or slightly > SR
authors’ definitions of MCID.

» Rutjes 2012: In 18 larger RCTs with adequate
assessor blinding, pooled estimates < MCID.

27

Copyright © 2013 Winifred S. Hayes, Inc.

Findings, KQ #1b: hylan (Synvisc)
vs non-cross-linked HA

» Small but NS pain effect favoring hylan
- Reichenbach 2007: SMD -0.27 (Cl, -0.55 to 0.01); 12=88% (13
comparator RCTs, 2085 pts). No effect w/o 2 outliers; MCID
defined as -0.30.
o Colen 2012: SMD -0.07 (Cl, -0.24 to 0.10); 12=72% (12
comparator RCTs). Inconsistency across trials.
o Rutjes 2012, subset (indirect) analysis: SMD -0.53 vs -0.29
(P=0.099) (75 noncomparator RCTs, 9722 pts)
» Increased risk of adverse events

> Reichenbach 2007: RR=1.91 (Cl, 1.04-3.49) (6 RCTs w/ consistent
findings favoring non-cross-linked HA)

Low quality: Poor studies, inconsistency/imprecision

28
Copyright © 2013 Winifred S. Hayes, Inc.
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Findings, KQ #1b: efficacy by
molecular weight

» Reichenbach 2007 (SR)
o Metaregression, no association.
» Petrella 2011 (RCT):
> High + low slightly superior to high or low
alone (P<0.001).
> NS difference favoring low molecular weight
compared with high and low weight.

Low quality: Poor study quality, metaregression
is indirect substitute for comparator trials.

Findings, Key Question #2:
preview
Outcome Relative Risk, Quality of
HA vs Control Evidence
Short-term safety
Any event
Transient local adverse reactions High
Serious (systemic) events, but
Risk difference <0.09%

Causal relationship unclear for
most events

A

Long-term safety
Repeat course ?  Mixed findings Insufficient
Late events (>1 yr) ? Nodata evidence

30
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Findings, KQ #2: any adverse event

» Bellamy 2006

- 12 adverse events: No difference
o Pain at injection site: RR=1.7 (95% Cl, 1.19 to 2.44;
P=0.004) (# RCTs NR)
» Rutjes 2012

o All trials (25 RCTs, 5204 pts): RR=1.04 (Cl, 0.99-1.09); no
heterogeneity

> n=100/grp+adequate assessor blinding: RR=1.01 (Cl,
0.96-1.06); no heterogeneity (11 RCTs, 3214 pts)

» Recent RCTs
> Similar rates between HA and placebo.

Findings, KQ #2: any adverse event
(cont.)

» Case series rates (f/u <2 wks after last
injection)
> Hylan (Synvisc)
- 5.3%-8.3% of persons (2 series, 4589 pts, mix of
first-time and repeat courses of treatment)

- 2.1%-2.7% of injections (2 series, 5468 injections,
mix of first-time and repeat courses of treatment)

> Non-cross-linked HA

- 0.8% of pts (1 series, 1266 pts; some hip OA
included)

32

WA - Health Technology Assessment 16




Teresa L Rogstad, Hayes, Inc

November 15, 2013

Findings, KQ #2: local adverse
event

» Rutjes review
> Any: RR=1.34 (Cl, 1.13-1.60); no heterogeneity
o Flares: RR=1.51 (significant)
o Effusions: RR=1.15 (NS)
» Goldberg review and case report
> 29 cases pseudosepsis

> All but 1 following hylan injection, and typically
after > 2 injections within a course of treatment

Findings, KQ #2: serious adverse
event

» Rutjes review
o All trials w/ data): RR=1.41 (Cl, 1.02-1.97); no
heterogeneity (14 RCTs, 3667 pts)
- Serious events (n=35) included 10 gastrointestinal
events (2 HA, 8 control), 7 cardiovascular events (5 HA,
2 control), 6 cases of cancer (6 HA, O control), and 6
cases of musculoskeletal disorders (4 HA, 2 control).

« Crude overall rate (both arms included): 0.9%
(35/3667)

o n=100/grp+adequate assessor blinding: RR=1.55
(Cl, 1.07-2.24); no heterogeneity (11 RCTs)

34
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Findings, KQ #2: serious adverse
event (cont.)

» Individual RCT results

o 22 RCTs w/ sample size > 200 (overlap w/ 14 RCTs
in Rutjes review)

> No serious adverse events attributed to treatment

» Case series (follow-up < 2 weeks)
> 3 series described in Samson review
- All involving hylan
- 1 event (large effusion w/ synovitis)
o 1 series (Foti 2011)
- Hyalgan
- 0.08% of pts (pain or swelling at injection site, other)

35

Copyright © 2013 Winifred S. Hayes, Inc.

Findings, KQ #2: other
comparisons

» Versus NSAIDs (Bellamy 2006)
o More local reactions but fewer systemic adverse events with
HA.
» Versus usual care (2 pragmatic RCTs)
o Raynauld 2002: All events, 52% vs 68% (P=0.0116); no
serious events in HA arm.
o Kahan 2003: All events, 44.2% vs 31.9% (significance NR);
gastrointestinal events, 3.5% vs 11.9%; none serious.
» Incidence during 2nd course
o =jncidence during 1st (2 RCTs; Euflexxa, Altman 2011; Gel-
One; Strand 2012b).

> Much higher per-person or per-injection during repeat course (2
case series, hylan).

36
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Short-term safety
Any event
Transient local adverse reactions

Serious (systemic) events, but
Risk difference <0.09%
Causal relationship unclear for
most events

Long-term safety
Repeat course ?
Late events (>1 yr) ?

A

Findings, Key Question #2: recap

Relative Risk, Quality of
HA vs Control Evidence

High
Mixed findings Insufficient
No data evidence

Copyright © 2013 Winifred S. Hayes, Inc.
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Findings, KQ #3

quality)

v Insufficient evidence
> Race/ethnicity
o Gender

- Disease duration
Weight (body mass index)
Prior treatments

o

o

> Primary versus secondary OA

» Greater benefit: Age < 65 years, less severe OA (low

> 1 SR/MA (Wang 2004) (20 RCTs)
> Magnitude of difference unknown
o Qutdated (substantial # missing RCTs)

Copyright © 2013 Winifred S. Hayes, Inc.
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Findings, KQ #4

Country
Perspective

Time Frame
Comparator

HA as add-on to usual care (pragmatic trial-based)
Canada CAD 10,000/QALY, 1999 costs

Societal (USD 11,273/QALY, 2013 dollars)
1-yr CAD 2505/QALY per patient improved, 1999 costs
Usual care (USD 2824 /QALY, 2013 dollars)
alone

(hylan) (industry funding)

France HA more effective than usual care alone
Societal Comparable costs

9 mos

Usual care (unclear funding)

alone?

(hylan)

Copyright © 2013 Winifred S. Hayes, Inc.
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Findings, KQ #4 (cont.)

Country
Perspective

Time Frame Results

Comparator
HA vs placebo (modeling studies; costs from nontrial sources)

Taiwan HA vs naproxen, $33,148/QALY, 2001 costs
Societal (USD 42,652, 2013 dollars)

26 wks Celecoxib vs naproxen, $21,226/QALY, 2001 costs
NSAIDs (refer- (USD 27,312, 2013 dollars)

ence: no change HA vs celecoxib, $42,000/QALY, 2001 costs

in treatment) (USD 54,042, 2013 dollars)

UK 1 trial: cost-effectiveness ratio exceeded NHS
National Health threshold

Service (NHS) Other trial: placebo both more effective and less
26 wks expensive

Placebo (refer- No comparison of adverse effects
ence unstated) Products not available in the United States

Copyright © 2013 Winifred S. Hayes, Inc.
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Findings, KQ #4: limitations

Small # of studies

May not apply to the U.S.

More meaningful studies used hylan (Synvisc),
>10 years old

No data specific to single-injection
treatments

No data for HA vs IACS

3 studies: societal perspective (including
productivity losses), not payer perspective

v v Vv

v

v v

Copyright © 2013 Winifred S. Hayes, Inc. 41

Practice guidelines

Relevant .
QuaIItY/Comments

American Cannot recommend for Good (6 of possible 7)

Academy of symptomatic OA of the Missing RCTs.

Orthopaedic knee. Conclusions consistent w/ SRs.

Surgeons No apparent consideration of

(AAOS), 2013 comparative safety.

American No evidence-based Good (5 of possible 7)

College of recommendation possible. Search ended December 2010.

Rheumatology

(ACR), 2012

NICE, 2008 Not recommended for OA. Good (2010 rating, no numerical

score)

OARSI (2007- May be useful in pts w/ OA Good (6 of possible 7)

2010) of knee (level of evidence Possible corporate influence and
la, strength of somewhat outdated.

recommendation 64% on
100-point VAS).

42
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Selected payer policies

Aetna Medically necessary for OA of knee when:
« Physical therapy and pharmacological treatment —no
functional improvement after > 3 months.
- Inadequate relief from IACS.

Additional series medically necessary after > 3 months since
last series if:
» Documented reduction in analgesics or anti-inflammatory
medication during 3 mos following previous series.
» Documented improvement in pain and function.

CMS No National Coverage Determination

Regence No coverage policy, but medication policy requires prior
authorization and limits coverage to 2 courses per year.

Group Same as Regence.
Health

OR HERC Should not be covered for pain associated with OA of knee
(HERC = Health Evidence Review Commission).

Copyright © 2013 Winifred S. Hayes, Inc. 43

Final summary: main findings

» Efficacy: Improved pain and function, peaking by 3 months.

> Magnitude of placebo-adjusted benefit may be too small to be clinically
important for many, if not most, patients.

» Effectiveness in practice: Some evidence of clinically
meaningful benefit when added to usual care.

» Longer lasting than IACS (low quality), but no information on
patients’ past experience with IACS.

» Efficacy by molecular weight uncertain; hylan may be less
safe.

» Increased risk of local reactions, but generally transient and
not severe.

» Reduced risk of gastrointestinal events.

» Efficacy may be greater in pts < 65 yrs of age and with less
severe OA.

Cost-effectiveness has not been studied in U.S. setting.

44
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Gaps in the evidence

Responder rates and economic evaluation in
current, U.S. real-world practice.

Efficacy/safety of different dosing regimens and
repeat treatments.

Comparison with glucosamine and/or chondroitin.

Causal relationship between viscosupplementation
and systemic adverse events.

Long-term safety data.

Differential effectiveness and safety by patient
characteristics and previous treatment history.

Copyright © 2013 Winifred S. Hayes, Inc. 45

>

Miller and Block, 2013 (notincluded

in report)

Published September 2013 in Clinical Medicine Insights. Arthritis
and Musculoskeletal Disorders.
Funded by HA Viscosupplementation Coalition (Bioventus, DePuy
Synthes Mitek, Ferring, Fidia, Zimmer).
SR with MA, 29 RCTs using FDA-approved products.
Pooled estimates of between-group differences.
> Pain at 4-13 wks: SMD 0.43 (Cl, 0.26-0.60; P<0.001)
> Pain at 14-26 wks: SMD 0.38 (Cl, 0.21-0.55; P<0.001)
> Function at 4-13 wks: SMD 0.34 (Cl, 0.16-0.51; P<0.001)
> Function at 14-26 wks: SMD 0.32 (Cl, 0.18-0.45; P<0.001)
> High heterogeneity: 12=74%-92%; P<0.001
Evidence of publication bias for pain but not function
RutJes review: SMD 0.37 for pain and SMD 0.33 for function.
No definition of clinical relevance/response, sensitivity analyses, or
comparison with estimates derived from trials of non-FDA products.

46
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HTCC Coverage and Reimbursement Determination
Analytic Tool

HTA'’s goal is to achieve better health care outcomes for enrollees and
beneficiaries of state programs by paying for proven health technologies that
work.

To find best outcomes and value for the state and the patient, the HTA program focuses on three
guestions:
1. lIsitsafe?

2. lIs it effective?
3. Does it provide value (improve health outcome)?

The principles HTCC uses to review evidence and make determinations are:

Principle One: Determinations are Evidence based

HTCC requires scientific evidence that a health technology is safe, effective and cost-effective®
as expressed by the following standards?:

o Persons will experience better health outcomes than if the health technology was not covered
and that the benefits outweigh the harms.

e The HTCC emphasizes evidence that directly links the technology with health outcomes. Indirect
evidence may be sufficient if it supports the principal links in the analytic framework.

e Although the HTCC acknowledges that subjective judgments do enter into the evaluation of
evidence and the weighing of benefits and harms, its recommendations are not based largely on
opinion.

e The HTCC is explicit about the scientific evidence relied upon for its determinations.

Principle Two: Determinations result in health benefit

The outcomes critical to HTCC in making coverage and reimbursement determinations are
health benefits and harms®:
¢ In considering potential benefits, the HTCC focuses on absolute reductions in the risk of
outcomes that people can feel or care about.

¢ In considering potential harms, the HTCC examines harms of all types, including physical,
psychological, and non-medical harms that may occur sooner or later as a result of the use of the
technology.

e Where possible, the HTCC considers the feasibility of future widespread implementation of the
technology in making recommendations.

e The HTCC generally takes a population perspective in weighing the magnitude of benefits against
the magnitude of harms. In some situations, it may make a determination for a technology with a
large potential benefit for a small proportion of the population.

e |n assessing net benefits, the HTCC subjectively estimates the indicated population's value for
each benefit and harm. When the HTCC judges that the balance of benefits and harms is likely

! Based on Legislative mandate: See RCW 70.14.100(2).
2The principles and standards are based on USPSTF Principles at: http://www.ahrq.gov/clinic/ajpmsuppl/harris3.htm
% The principles and standards are based on USPSTF Principles at: http://www.ahrq.gov/clinic/ajpmsuppl/harris3.htm


http://www.ahrq.gov/clinic/ajpmsuppl/harris3.htm
http://www.ahrq.gov/clinic/ajpmsuppl/harris3.htm

to vary substantially within the population, coverage or reimbursement determinations may be
more selective based on the variation.

e The HTCC considers the economic costs of the health technology in making determinations, but
costs are the lowest priority.

Using Evidence as the Basis for a Coverage Decision

Arrive at the coverage decision by identifying for Safety, Effectiveness, and Cost whether (1)
evidence is available, (2) the confidence in the evidence, and (3) applicability to decision.

1. Availability of Evidence:

Committee members identify the factors, often referred to as outcomes of interest, that are
at issue around safety, effectiveness, and cost. Those deemed key factors are ones that
impact the question of whether the particular technology improves health outcomes.
Committee members then identify whether and what evidence is available related to each of
the key factors.

2. Sufficiency of the Evidence:

Committee members discuss and assess the evidence available and its relevance to the key
factors by discussion of the type, quality, and relevance of the evidence” using
characteristics such as:

o Type of evidence as reported in the technology assessment or other evidence presented
to committee (randomized trials, observational studies, case series, expert opinion);

¢ The amount of evidence (sparse to many number of evidence or events or individuals
studied);

e Consistency of evidence (results vary or largely similar);

o Recency (timeliness of information);

e Directness of evidence (link between technology and outcome);

¢ Relevance of evidence (applicability to agency program and clients);
o Bias (likelihood of conflict of interest or lack of safeguards).

Sufficiency or insufficiency of the evidence is a judgment of each clinical committee member
and correlates closely to the GRADE confidence decision.

Not Confident Confident
Appreciable uncertainty exists. Very certain of evidentiary support.
Further information is needed or Further information is unlikely to
further information is likely to change confidence
change confidence.

* Based on GRADE recommendation: _http:/ww.gradeworkinggroup.org/FAQ/index.htm
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3. Factors for Consideration - Importance

At the end of discussion a vote is taken on whether sufficient evidence exists regarding the
technology’s safety, effectiveness, and cost. The committee must weigh the degree of
importance that each particular key factor and the evidence that supports it has to the policy
and coverage decision. Valuing the level of importance is factor or outcome specific but
most often include, for areas of safety, effectiveness, and cost:

¢ Risk of event occurring;

o The degree of harm associated with risk;

e The number of risks; the burden of the condition;

e Burden untreated or treated with alternatives;

e The importance of the outcome (e.g. treatment prevents death vs. relief of symptom);

e The degree of effect (e.g. relief of all, none, or some symptom, duration, etc.);

¢ Value variation based on patient preference.

Medicare Coverage and Guidelines
[from page 83 of evidence report]

Centers for Medicare & Medicaid Services (CMS): No CMS National Coverage Determination (NCD)
was identified for viscosupplementation on June 19, 2013 (search National Coverage Documents,
National Coverage Determinations, by keywords viscosupplementation, hyaluronic acid, hyaluronan,
hyaluronate and in entire document at: CMS Advanced Search Database). In the absence of an NCD,
coverage decisions are left to the discretion of local Medicare carriers.

[from page 74 of evidence report]

Practice Guidelines

The 4 guidelines selected for this update report were considered to be of good quality. Two
organizations—the American College of Rheumatology (ACR) (Hochberg et al., 2012) and the American
Academy of Orthopaedic Surgeons (AAOS) (AAOS, 2013)—have replaced the guidance described in the
2010 report with more negative recommendations regarding viscosupplementation for OA of the knee.
Both organizations’ guidelines referred to the incorporation of more formal methods into their guideline
development processes since previous guidelines were issued; the AAOS also described the use of
methodologists rather than clinicians to conduct the literature search and study appraisal. The National
Institute for Health and Care Excellence (NICE) previously made a negative recommendation that has not
been updated (NICE, 2008). Guidance issued by the Osteoarthritis Research Society International
(OARSI) now provides an update literature review unavailable at the time of the 2010 report, but OARSI
has not changed the previous positive although weak endorsement of viscosupplementation for knee OA
(Zhang et al., 2007; Zhang et al., 2008; Zhang et al., 2010).

American Academy of Orthopaedic Surgeons (AAOS)
The American Academy of Orthopaedic Surgeons (AAQOS) published a guideline on the treatment for OA

of the knee that was rated as good quality (AAOS, 2008). The physician work group responsible for
development of the guideline used an Agency for Healthcare Research and Quality (AHRQ) technology
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assessment (Samson et al., 2007) as the evidence base for the recommendation pertaining to the use of
intraarticular HA for treatment of OA of the knee. The authors of the guideline concluded that they could
not recommend for or against the use of intraarticular HA as treatment for OA of the knee. This
inconclusive rating was due to conflicting evidence in pooled effects from poor-quality trials relative to
higher-quality trials, as well as unclear clinical significance of the results. There was no explicit
consideration of comparative safety. The AHRQ report did not consider viscosupplementation versus
conventional care or cost-effectiveness.

In 2013, revised guidelines on the treatment for OA of the knee were published (AAQS, 2013). These
guidelines were also considered to be of good quality. In contrast to the 2008 guidelines, these guidelines
were based on an analysis of primary studies only and did not consider secondary analyses such as
published systematic reviews. Only studies published in full in peer-reviewed journals were eligible, and
sample sizes had to include > 30 participants in each treatment group. The work group selected 20 RCTS;
some were placebo-controlled trials and others were comparisons of different HA formulations. A number
of RCTs that would seem to meet the report’s selection criteria are missing. Consistent with more
inclusive systematic reviews, meta-analyses conducted by the guideline work group showed improvement
in both pain (5 RCTs) and function (5 RCTSs) to be statistically significant but considerably smaller than
prespecified levels of minimum clinically important improvement (MCII). The reported analyses were not
specific to a particular follow-up interval, but study selection criteria required a follow-up of > 4 weeks.
The guideline authors prespecified definition of MCID was an effect size of 0.39 and was based on some
of the same research serving as the basis of the MCID used in the Rutjes review. The final conclusion was
that the work group could not recommend using hyaluronic acid for patients with symptomatic OA of the
knee, and the recommendation was characterized as strong. No harms analysis was conducted. There was
also no analysis of viscosupplementation as an add-on treatment to usual care alone and no cost-
effectiveness analysis.

American College of Rheumatology (ACR)

New guidelines, Recommendations for the Use of Nonpharmacologic and Pharmacologic Therapies in
Osteoarthritis of the Hand, Hip, and Knee, were published by the ACR in 2012 (Hochberg et al., 2012).
The new guidelines were based on a systematic search of the literature extending through December
2010. For each modality and indication, the best available systematic review, meta-analysis, or RCT was
selected. The guidelines for knee OA are predicated on the following base case:

An adult with symptomatic knee OA without cardiovascular comorbidities, current or past upper
Gl problems, or chronic kidney disease presents to her primary care provider for treatment. She
experiences pain in and/or around her knee(s) and has not had an adequate response to either
intermittent dosing of OTC (over-the-counter) acetaminophen, OTC NSAIDs, or OTC nutritional
supplements (e.g., chondroitin sulfate, glucosamine (Hochberg et al., p. 469).

The guidelines panel concluded that it could make no recommendation regarding the use of intraarticular
hyaluronates. This represents a substantial modification of the guidance issued in 2000, which suggested
that intraarticular hyaluronan therapy is indicated for use in patients who have not responded to a program
of nonpharmacological therapy and simple analgesics (ACR, 2000). In addition to the main statement
about HA, the 2012 document conditionally recommends the use of tramadol, duloxetine, or intraarticular
HA in lieu of oral NSAIDs for elderly individuals (= 75 years of age). Conditional recommendations
apply to treatments that most but not all informed patients would be expected to choose. No evidence was
cited for the conditional recommendation. The guideline document further advises that oral NSAIDs
should not be used in patients with advanced chronic kidney disease; no statement about HA injections in
this population is made (Hochberg et al., 2012).



National Institute for Health and Care Excellence (formerly National Institute for Health and Clinical
Excellence) (NICE)

The NICE guideline covers the care and management of OA in adults (NICE, 2008). The quality of this
guideline was rated as good. The authors note that the evidence suggests that intraarticular hyaluronan
may provide a treatment benefit for pain reduction up to 3 months after a series of 3 to 5 injections, but
with a generally small effect size. A limited cost-effectiveness analysis led to the conclusion that
hyaluronans are not within the realm of affordability. The guidance from NICE states that intraarticular
hyaluronan injections are not recommended for the treatment of OA.

Osteoarthritis Research Society International (OARSI)

The 2007 and 2008 versions of OARSI guidelines on management of hip and knee OA (Zhang et al.,
2007, 2008) were reviewed in the 2010 report. Those guidelines provided a critical evaluation of existing
systematic reviews and treatment guidelines (published from 1945 to October 2005) and a systematic
review of research evidence from recent studies (up to January 2006). One specific recommendation
pertaining to viscosupplementation was issued: that injection of intraarticular hyaluronate may be useful
in patients with OA of the knee (level of evidence la, strength of recommendation 64% on a 100-point
VAS). The authors noted that these injections are characterized by delayed onset, but prolonged duration,
of treatment benefit compared with intraarticular injections of corticosteroids. The 2008 guidelines cited
the meta-analyses by Lo et al. (2003) and Arrich et al. (2005) (both included in the Samson review) as
evidence. Zhang and colleagues report a pooled estimate of the effect size for pain at 2 to 3 months as
0.32 (ClI, 0.17 to 0.47). It is not clear how this pooled estimate was derived.

The 2010 guidelines (Zhang et al., 2010), which focused on literature published from January 31, 2006 to
January 31, 2009, selected the Cochrane review (Bellamy et al., 2006) on the basis of quality and
comprehensiveness as the most representative new evidence for the efficacy of viscosupplementation for
knee OA. This document assigns a level of evidence of la to the Bellamy review and does not provide a
revised overall statement about viscosupplementation. The authors cite the findings of Reichenbach et al.
(2007) (no significant difference between hylan and standard HA) and Bannuru et al. (2009) (superior
durability of effect, comparing HA with corticosteroid injection) but otherwise do not add to the
recommendation stated in 2008. An updated pooled estimate for effect size regarding pain is reported:
0.60 (CI, 0.37 to 0.83). Again, the methods for deriving that estimate are not described.

The OARSI guidelines were considered to be of good quality in terms of rigor of development but the
organization includes corporate members, and most of the guideline authors, other than the lead author,
had financial ties to manufacturers of HA products. The corporate influence on conclusions was unclear.



HEALTH TECHNOLOGY EVIDENCE IDENTIFICATION

Discussion Document: What are the key factors and health outcomes and what evidence is
there?

Safety Outcomes Safety Evidence

Transient local adverse reaction

Systemic events

Pain or swelling @ injection site

Efficacy — Effectiveness
Outcomes Efficacy / Effectiveness Evidence

Pain

Physical Function

Quiality of Life

Repeat course

Special Population /
Considerations Outcomes Special Population Evidence

Age

Race/ethnicity

Gender

OA severity




Disease duration

BMI

Prior treatments

Cost Cost Evidence

Direct cost, product/procedure

Cost-effectiveness

Clinical Committee Evidence Votes

First Voting Question

The HTCC has reviewed and considered the technology assessment and information provided
by the administrator, reports and/or testimony from an advisory group, and submissions or
comments from the public. The committee has given greatest weight to the evidence it
determined, based on objective factors, to be the most valid and reliable.

Is there sufficient evidence under some or all situations that the technology is:

Unproven Equivalent Less More
(no) (yes) (ves) (ves)

Effective

Safe

Cost-effective

Discussion
Based on the evidence vote, the committee may be ready to take a vote on coverage or further
discussion may be warranted to understand the differences of opinions or to discuss the
implications of the vote on a final coverage decision.
o Evidence is insufficient to make a conclusion about whether the health
technology is safe, efficacious, and cost-effective;
e Evidence is sufficient to conclude that the health technology is unsafe,
ineffectual, or not cost-effective



e Evidence is sufficient to conclude that the health technology is safe,
efficacious, and cost-effective for all indicated conditions;

o Evidence is sufficient to conclude that the health technology is safe,
efficacious, and cost-effective for some conditions or in some situations

A straw vote may be taken to determine whether, and in what area, further discussion is
necessary.

Second Vote
Based on the evidence about the technologies’ safety, efficacy, and cost-effectiveness, it is

Not Covered Covered Unconditionally Covered Under Certain
Conditions

Discussion ltem

Is the determination consistent with identified Medicare decisions and expert guidelines, and if
not, what evidence is relied upon?

Clinical Committee Findings and Decisions

Next Step: Cover or No Cover
If not covered, or covered unconditionally, the Chair will instruct staff to write a proposed
findings and decision document for review and final adoption at the following meeting.

Next Step: Cover with Conditions
If covered with conditions, the Committee will continue discussion.

1) Does the committee have enough information to identify conditions or criteria?
o Refer to evidence identification document and discussion.
o Chair will facilitate discussion, and if enough members agree, conditions and/or criteria
will be identified and listed.
e Chair will instruct staff to write a proposed findings and decision document for review
and final adoption at next meeting.

2) If not enough or appropriate information, then Chair will facilitate a discussion on the
following:

e What are the known conditions/criteria and evidence state

e What issues need to be addressed and evidence state

The chair will delegate investigation and return to group based on information and issues
identified. Information known but not available or assembled can be gathered by staff ;
additional clinical questions may need further research by evidence center or may need ad hoc
advisory group; information on agency utilization, similar coverage decisions may need agency
or other health plan input; information on current practice in community or beneficiary
preference may need further public input. Delegation should include specific instructions on the
task, assignment or issue; include a time frame; provide direction on membership or input if a
group is to be convened.



Efficacy Considerations:
e What is the evidence that use of the technology results in more beneficial,
important health outcomes? Consider:
o Direct outcome or surrogate measure
o Short term or long term effect
o Magnitude of effect
o Impact on pain, functional restoration, quality of life
o Disease management
o What is the evidence confirming that use of the technology results in a more beneficial
outcome, compared to no treatment or placebo treatment?
e What is the evidence confirming that use of the technology results in a more beneficial
outcome, compared to alternative treatment?
e What is the evidence of the magnitude of the benefit or the incremental value
o Does the scientific evidence confirm that use of the technology can effectively replace
other technologies or is this additive?
e For diagnostic tests, what is the evidence of a diagnostic tests’ accuracy
o Does the use of the technology more accurately identify both those with the
condition being evaluated and those without the condition being evaluated?
e Does the use of the technology result in better sensitivity and better specificity?
e Isthere a tradeoff in sensitivity and specificity that on balance the diagnostic technology
is thought to be more accurate than current diagnostic testing?
o Does use of the test change treatment choices

Safety
o What is the evidence of the effect of using the technology on significant morbidity?
o Frequent adverse effect on health, but unlikely to result in lasting harm or be life-
threatening, or;
o Adverse effect on health that can result in lasting harm or can be life-threatening.
e Other morbidity concerns
e Short term or direct complication versus long term complications
e What is the evidence of using the technology on mortality — does it result in fewer
adverse non-fatal outcomes?

Cost Impact
¢ Do the cost analyses show that use of the new technology will result in costs that are
greater, equivalent or lower than management without use of the technology?

Overall
¢ What is the evidence about alternatives and comparisons to the alternatives
o Does scientific evidence confirm that use of the technology results in better health
outcomes than management without use of the technology?
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