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Exploring Massage Benefits for Arthritis of the Knee (EMBARK)

This study is not yet open for participant recruitment.
Verified by National Center for Complementary and Alternative Medicine (NCCAM), August 2009

Sponsored by: | National Center for Complementary and
Alternative Medicine (NCCAM)

information provided by: National Center for Complementary and Alternative
Medicine (NCCAM)

- ClinicalTrials.gov ldentifier: | NCT00970008

B Purpose

ln 2004, we conducted a pilot randomized, wait list controlled, trial (RCT) of massage therapy for OA of the knee
in 68 subjects. That study, supported by CDC grant 5|P-14-00, revealed the potenﬁal efficacy of Swedish
massage therapy in the treatment of OA of the knee, with benefits of increased function and decreased pain
persisting at least eight weeks following treatment cessation. The results of that trial, the first RCT of massage for
OA, were published in the Archives of Internal Medicine in 2006 (See reference in Moré information section). This
current project builds on the design and findings of the pifot trial to determine the optimal dose and treatment
regimen and provide longer term follow up. This project is a dual-site, randomized, dose-ranging trial to compare
four dosé!regimens in order to identify the optimal protocol for clinical practice. :

The primary study hypothesis is that an eight (8) week course of Swedish massage therapy of one of the four
proposed doses (by frequency and duration of massage treatment session) will be effective in reducing paln and.
lmprovmg function in patients with confi rmed QA of the knhee.

Conditon o .| Intervention R Phase

Osteoarthritis of the Knee ' o Swedish Massage 30 min 2x/wk x4 wks Phase 2 -
' ' o then 1x/wk x4 wks '
Swedish massage 60 min 2x/wk for 4 wks
then 1x/wk for 4 wks ' '

-Paga 10f5-,




T
v

| 26887

EMBARK STUDY: WALK 50 FEET / ROM FORM

PPROVER]

_O!&OQQO/¢/
DEC 18 2009

UNDNJ-NEWABR CAVPUS

INSTITUTIONAL REVIEW BOARD| |

Initials:

EATIENT D #: VISTTH: |
DATE : / /
- MONTH DAY YEAR.
STUDY JOINT
QO Right Knee (O Left Knee .

IT™™ME TC WALK 50 FEET

SECONDS

Staff/Investigator Name:

Date: ) /

RANGE OF MC?TION:

DEGREES

Staff/Investigator Name:

Initials:

| Date: /

09.30.2009

Version 2.1




EMBARK STUDY - Subject Intake Form

Patient ID #[1[J[] Sie: _ Referring Physician:

Age: Ht: Wt BMI: 0 Male @ Female

Past Medical History:

Medications / Supf::iements:

Allergies:

Inclusion Criteria:

HYes ONo: Consent Signed Date

OYes ONo: Established diagnosis of OA meeting ACR criteria
CYes ONo: 35 years of age or greater '

OYes ONo: A score of 4-9 on a visual analogue scale.

OYes ONo: Stable on medications for 3 months

Exclusion criteria: '

OYes ONo: Diagnosis of RA

OYes ONo: History of frbromyaigra recurrent or active pseudogout cancer or other
serious disease, signs or history of kidney or liver failure.

l'_'IYes ONo: Asthma requiring steroids, oral corticosteroids within the last 4 weeks.
OYes ONo: Intra-articular knee depo-corticosteroids within the previous 3 months. |
'E_lYe_s' [INo: Intra-articular hyaluronate within the previous 6 months. |

OYes ONo: Arthroscopy of the knee within the prevrous year '

OYes ONo: Knee replacement.. L1 Rrght O Left _

CYes EJNoé Slgnrﬂc_ant injury to the knee within the pre\rious 6 monfhs-. _

[Yes ONo: Rash or epen wound over the kneee._ o . | | _

OYes OINo: Currently receiving massage therapy at least twice per month.

PPR@WED

Patient 1D #: [] [T [ | 01920090 jdf
| - DEC 18 2008

Revised: September 9, 2009 * Version 2.1

UNDRINEVARK CAMPUS
INSTITUTIONAL REVIEW BOARD]-
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EMBARK STUDY: WOMAC 'QUESTIONNAIRE - p P RME
"PATIENT ID #:[ : VISTTS: O1docq Of‘r’-/ D
) DEC 18 2009
DATE: Iy 1/ : UNMDNJ-NEWARK GAMPUS
_ | INSTITUTIONAL REVIEW BOARD
MONTH DAY . YEAR .

'The fOllOWlﬂg quest_lo_rmalre is to be completed by the patlent in black ball point
. pen. Was the evaluation completed?

A O  vYes K
B C HNe ~ (If no, give reason in comments)

Date Completed: / /

MONTH " DAY YELR

Comments:

Study Joint:

A O Left. knee
Right knee

S_taff/Investigator Name . _ Imitials _ Date
05.30.2009

. : ' Version 2.1 .
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Saint Barnabas Ambulatory Care Center VTR NETTARK CAMBUS.
' R INSTITUTIONAL REVIEW BOARD
RONALD J. DEL MAURO . SUSAN GARRUBBO
President and Chief Executive Officer Executive Director
Director of Medical Affairs
. 973) 322-7281
Dear Dr. : . Fax (973) 322-7283
Your patient, , has consented to be involvedina

NIH-funded study evaluating the effects of massage therapy in the treatment of
osteoarthritis of the knee. The study is being conducted by Dr. Adam Perlman of the
Siegler Center for Integrative Medicine, (973) 322-7007. In order to assure that this
patient fits the inclusion criteria of having an established diagnosis of osteoarthritis
meeting American College of Rheumatology (ACR) criteria, please check the appropriate
box below, sign this form and kindly fax this letter back to Carl Milak at (973) 972-5572.

Thank You.

D I confirm that this patient meets the ACR criteria for diagnosis of osteoarthritis of
the knee. :

[ ] 1cannot confirm that this patient meets the ACR criteria for diagnosis of
osteoarthritis of the knee.

Name (please print):

Signature: Date:

1, , give permission for my doctor,

to release information regarding my diagnosis of osteoarthritis of the knee to the Slegler
Center for Integrative Medicine at the Saint Barnabas Ambulatory Care Center for its use
in a NIH-funded study evaluating the effects of massage therapy in the treatment of
osteoarthritis of the knee. 1 understand this study is being conducted under the direction
of the University of Medicine & Dentistry of New Jersey (UMDNYJ). Please fax the
completed form to Carl Milak at (973) 972-5572.

Name (please print): |

Signature: - - ' Date:

SIEGLER CENTER FOR INTEGRATIVE MEDICINE m (973) 322-7007 m Fax {973) 322-7528

200 SOUTH ORANGE AVENUE m LIVINGSTON, NEW JERSEY 07039 & {(973) 322-7000 m Website: Www.SBHCS.NET -

Saint Barnabas Health Care System — New Jersey’s health care leader.




Signature

STATEMENT OF GIFT CERTIFICATE RECEIPT

I, | | | __certify that I
have received gift certificates for two (2) 60 minute
massage sessions for my participation in the EMBARK
research study. Iunderstand that they are to be redeemed
within one (1) year of the date of my final study visit, and
may only be used at the Siegler Center for Integrative
Medicine at the Saint Barnabas Ambulatory Care Center,

~ Livingston, NJ.

Date

APPR@ME'
Gizscaondr |

DEC 18 2009

UNDR) NEWERK CARIP
{INSTITUTIONAL BEVIEW SORRD |




STATEMENT OF GIFT CERTIFICATE RECEIPT

I, certify that I
have received gift certificates for six (6) 30 minute massage
sessions for my participation in the EMBARK research
study. Iunderstand that they are to be redeemed within one
(1) year of the date of my final study visit, and may only be
used at the Siegler Center for Integrative Medicine at the
Saint Barnabas Ambulatory Care Center, Livingston, NJ.

Signature _

Date

APPR@MED
1Bl Oraco9 0/di
MW} DEC 182009 |k

 UNDNJ-NEWARK CANBUS
INSTITUTIONAL REVIEW BOARD
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EMBARK STUDY 41

: DEC 18 2009

UMDNJ
' - UNMDNJ-NEWARK CAMPUS |
COMMITMENT AGREEMENT INSTITUTIONAL REVIEW BOARD
Participant Name Date

Upon enroliment into this study, you will need to be able to make the following commitments.
Please initial each paragraph indicating you have read and agree to the commitment.
Initials

| understand this. study is designed to compare the effects of various amounts of
massage therapy on symptoms of ostecarthritis of the knee. The effect is evaluated by
written questionnaires and measuring your ability to move your joints and walk 50 feet.
These tests are non-invasive.

| understand that | need to have radiographically (x-ray) confirmed diagnosis of
osteorarthritis of the knee in order to participate in the study. My primary care physician
needs to sign a note confirming this. { am responsible for obtaining the signed note from
my physician’s office. In addition, | will complete the required paperwork including the
consent form.

| understand that the study is scheduled to begin approximately in September 2009 and
my involvement will last for approximately six months. | understand that | will be
randomly assigned to one of five different treatment groups (4 various doses of massage
or usual care) for eight weeks. Additionally, | understand that 1 will have to return for
assessment two times after the completion of the initial eight weeks: at 16 weeks and 24
weeks. | understand that | must come fo the Siegler Cenier at the Saint Barnabas
Ambulatory Care Center to have these tests completed. These appointments will be
scheduled during business hours, Monday — Friday, between the hours of 8:00am -
5:00pm.

| understand that the researchers involved in this study will make a reasonable attempt
to accommodate scheduling requests, however, | understand that may not always be
possible. Therefore, as a participant in this study, | agree to comply with the schedule
and appointment times that are assigned to me.

I understand that | will receive gift certificates for six (6) 30-minute sessions of massage

therapy for my participation in this study if | was assigned to the usual care group, or gift

certificates for two (2) 60 minute massages if | was assigned to one of the massage

intervention groups. These are only valid for use at the Saint Barnabas Ambulatory Care

Center, and must be used within one year of issue.” The gift certificates will be given to
-me at the completlon of the 16 week and 24 week follow-up assessments,

Please note any special requests or preferences you may have.

If,.for any reason, you feel that you will not be able to comply with any of the above
commitments, please notify cur research staff.




Subject Number:

EMBARK STUDY: PAIN MEDICATION LOG

PLEASE RECORD THE USE OF ALL PRESCRIPTION/NON-PRESCRIPTION PAIN MEDICATION THAT YOU TOOK DURING THE
MONTH ON AN “AS-NEEDED” BASIS. DAILY PAIN MEDICATION CAN BE RECORDED ONCE/MONTH.

Date

Medication

Dose

Time

Comments

Received by:

Date:

(final approval of completed log)

PERECVER

i

018009014/ Q
DEC 182003 ¥

UNDNJ-NEV: ARK CAMPUS

INSTITUTIONAL REVIEW BOARD



EMBARK STUDY - ADVERSE EVENT LOG

{TO RECORD ANY >U<m_~mm EVENTS ON STUDY KNEE RELATED TO THE MASSAGE

INTERVENTION)
Subject Number: |
; . . : Massage Start Stop
2
Which knee (leftiright?) Describe the problem Severlty s s -
] Mit Date: Dot
0 g_ﬁvmm_.mﬁm m::ﬁm_mﬁma
Possible . N
W_ m_wwm " ClProbably | Time: Time:
threatening ClDefinitely
i Date: Dater:
m Kummqmﬁm OUnrelated
[1 Severe [ JPossible . .
[ Life- ClProbably | Time: Time:
threatening [Definitely
i Date: Date:
m ﬂum_mqmﬁm _H_H_uc:«m_m»ma
Possible i .
m__ mwww,m © ClProbably | Time: Time:
threatening CDefinitely
i Date: Date:
m Hummqm#m mc:_.m_mﬁma
Possible i -
m mm% " ClProbably | Time: Time:
threatening [Definitely
i Date: Date:
m _ﬁmmm_,mﬁm mc:_.m_mﬁma
Possible i n
m mmw.m © [Probably | Time: Time:
threatening [ODefinitely
O \ oUlQ O @ O \..: i
o Date: (final approval of completed log) DEC 182008 L

UMDNJ-NEWARK CAMPUS

uzm.:._,c._._ozb.r mm<_m.<.< BOARD




(TO meOIU O<m_...n>_.r AND MAJOR HEALTH/MEDICATION CHANGES)

Subject Number:

EMBARK STUDY - HEALTH AND MEDICATION CHANGES

Date / Time Describe the medical problem Change ___”m__“._.w dication Dose
Y] w0N/7
Tm._ U rﬂ.u ¥ _I__».H.M
O1H060 .
Received by: Date: (approval of completed log) [ nw O/ ﬂ\ b

DEC 18 20¢

UNMDN-NE VAR CAMPUS
INSTITUTIONAL REVIEW BOARD
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g UNIVERSITY OF MEDICINE &

:EE_E:ALTH CAI{E SYSTEM
A‘- 'Lé'gac y I{f Exﬁfﬂemf :

DENTISTRY OF NEW JERSEY.

Do You Have Knee Pain from Osteoarthrms?

You may be eligible to receive two months_.of

massage therapy at no cost to you.
If you suffer from confirmed osteoarthritis of the knee, you may qualify for participation
in a clinical research study exploring the effects of massage therapy. The study is being
conducted by UMDNJ in‘conjunction with the Saint Barnabas Ambulatory Care Center in
Livingston, NJ. _ .
- To qualify, you must:

g Be 35 years of age or older

% In general good health

%+ Tave knee pain secondary to osteoarthrltls : :
Individuals who quahfy will receive study-related services free of charge. Partlc1pat10n
will be required for a six month period.

For mformatzon or to see if you qualify for this study, please call:
| | (973) 972-8564

O 1005014
-~ DEC 182009

NJ-NEWARK CAMPUS
INSL%'[\!QT%HQNAL REVIEW BOARD
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-'Ex'ploring Massage Benefits for Arthritis of the Knee
| (EMBARK)

NIH Funding Mechanism: 1RO1ATO004623-01 |
Principal Investigator: Adam Perlman, MD, MPH, FACP
Draft or Version Number: 2.1

30 September 2009

PPROVER)
0720890 /4
DEC 182003 |

240 e -T-1O
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Version 2,1
30 Septernber 2009

STATEMENT OF COMPLIANCE

The study will be carried out in accordance with Good Ciinicat Practice (GCP}) as required by the
following (use applicable regulations depending on study location and sponsor requirements; .
samples folfow): '

+ United States (US) Code of Federal Regulations (CFR) applicable to clinical stddies
(45 CFR Part 46; 21 CFR Part 50, 21 CFR Part 56, and 21 CFR Part 312)

s |CH ES; 62 Federal Register 25691 (1997}

e NIH Clinical Terms of Award

All key persbnnel at the University of Medicine & Dentistry of New Jersey V(UMDNJ), Saint
Barnabas Health Systems and Yale University/Griffin Hospital (all individuals responsible for the
design and conduct of this study) have completed Human Subjects Protection Training.




- Version 2.1
30 September 2009

SIGNATURE PAGE

The signature beiow constitutes the approval of this protocol and the attachments, and provides
the necessary assurances that this trial will be conducted according to all stipulations of the
“protocol, including all statements regarding confidentiality, and according to local legal and
regulatory requirements and applicable US federal regulations and ICH guidelines.

Site Investigator:*

| Signed: | Date:

Name Adam Perlman, MD, MPH, FACP

Title: Chairperson, Department of Primary Care
Director, institute for Complementary & Alternative .
Medicine (ICAM)

* The protocol should be signed by the local investigator who is responsible for the study
implementation at his/her specific site; ie, if Investigational New Drug study, the individual who
signs the Form FDA 1572. '
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LIST OF ABBREVIATIONS

Adverse Event/Adverse Experience

Body Mass Index

Complementary and Alternative Medicine

U.S. Centers for Disease Control

Code of Federal Regulations

Case Report Form

Department of Health and Human Services

Data and Safety Monitoring Plan

Exploring Massage Benefits for Arthritis of the Knee
Federal-wide Assurance '

Good Clinical Practice

Health Insurance Portability and Accountability Act
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Title:

Phase:

: Population:

Number of Sites:
Study Duration:

Subject Participation
Duration: |

Description of Agent or
intervention:

Objectives:

PROTOCOL SUMMARY

Exploring Massage Benefits for Arthritis of the Knee (EMBARK)

125 adult (= 35 yrs) subjects with diagnosed osteoarthritis of the
knee, who meet the American College of Rheumatotogy criteria
and are experiencing moderate pain (40-90 on Visual Analog
Pain Scale)} will be recruited from two (2) centers: Siegler Center
for Integrative Medicine at the Saint Barnabas Ambulatory Care
Center, Livingston, NJ; and the Integrative Medicine Center at
Griffin Hospital, Derby, CT.

2
24 months

Six (6) months

A usual care group and Four {4) arms - Manualized Swedish

Massage — 30 or 60 minutes in duration, once a week for eight
(8) weeks, Manualized Swedish Massage — 30 or 60 minutes in
duration, twice a week for four (4) weeks and once a week for

" four (4) weeks.

Primary: Identify the optimal practical dose and treatment _
regimen of an 8 week course of Swedish massage therapy for
OA of the knee. A Deiphl Approach will determine the optimal

- dosefregimen(s) of the massage freatment groups listed above

for OA of the knee. In addition to statistical comparisons of all
outcomes of treatment arms to wait list, pair-wise comparisons

- between-massage arms-will be made: The Delphi-panel will - - oo

consider the magnitude of the statistical differences as well as
potentlal cost/convenlence (Iength & number of visits). .

Secondary: Def’ ine the safety profi fle of an elght week course of

‘Swedish massage for OA of the knee and to assess the duration
- of therapeutic effects of 8 weeks of Swedish massage on OA of

the knee. Comparison of tabulated safety events by grade
across massage treatment arms and against the wait-list control
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arm will help identify any unforeseen consequences of the
massage regimens. Therapeutic effect will be measured by
validated outcome measures (WOMAC Global, Visual Analog
Scale pain, range of motion and time to walk 50 feet} in patients
with OA of the knee at the conclusion of therapy, and 2 and 4
‘months post therapy (8, 16, and 24 weeks post baseline). -

Session Duration

Session Frequency 30 Minutes | 60 Minutes
Twice-weekly for 4 weeks,

then once-weekly for 4 weeks
Once-weekly for 8 weeks Cohort C Cohort D~

Cohort A | Cohort B

Estimated Time to Ten (10} Months
Complete Enroliment:

Schematic of Study Design:

Enrolment |
Y

Prior to [ N= 125: Screen subjects by critéria. ]

Baseline Visit
Obtain Informed Consent, medical history
Baseline Assessmenits; WOMAC; ROM; VAS; Timed walic

Randomization

i v v v '
A C J Elsulal Care}

4 . Infervenfion Phase
. A: 30 min session Zx wkiy for 4 wis + Ixwkly for 4 wks
-Intervention B: §0 min session 2x widy for 4 wks + Ix whiy for 4 wks
Wi 1.8 C: 30 min sessien Ex wity for B wks
D: 40 min session ix widy for 8 wis
TR R . S o .
: ( .
Visit 2 Follow-up Visit
8 whs Asgessments: WOMAC; ROM, VAS; Timed wall; AE
) [ [ ]
- -
Visit 3 Follow-up Visit
16 wks Asgessments: WOMAC; ROM: VAS; Timed wall; AE
Visit4 Final ¥ollow-up Visit
. 24 wks - Final Assessments: WOMAC; ROM; VAS; Timed walk; AE -
/> :
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1  KEY ROLES

Refer to ICH E6, Section 6.1
(http/fwww.fda.govicder/guidance/959fn!. pdf).

Individuals: _ _ _
' Principa! Investigator: Adam Perlman, M.D., M.P.H., FA.CP

Adam Periman, M.D., M.P.H., FA.C.P (Pl)
65 Bergen St., Room 160
Newark, NJ 07101
- {973) 972-8519
{973) 972-5572
" a.periman@umdnj.edu

Co-]nvestigator:' David Hom, MS
65 Bergen St., Room 171
Newark, NJ 07101

(973) 972-8699

(873) 972-5572
homdl@umdnj.edu

-Study Coordinator: Carl Milak
65 Bergen St., Room 160
Newark, NJ 07101 '
(973) 972-8564
(973) 972-5572

- milakci@umdnj.edu

* - Yale-Griffin PreventionResearch Center e

Principal Investigator: David Katz, M.D., M.P.H.
130 Division St. S
Derby, CT. 06418

- (203) 732-7194
(203_732-1264 ‘
David.katz@yale.edu; katzdi@pol.net
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Institutions:

Co-lnvestigators:

Ather Ali, N.D., M.P.H.
130 Division St.

Derby, CT 06418

(203) 732-1265 x210
(203) 732-1264
Ather.ali@yale.edu

Valentine Nijke, M.D, MP.H
130 Division St.
Derby, CT 06418

 (203) 732-1265 x304

(203) 732-1264 _
valentine.njike@yalegriffinprc.org

UMDNJ-SHRP-ICAM
65 Bergen St., Room 160
Newark, NJ 07101

St. Barnabas Ambulatdry Care Center — Siegler Center for

integrative Medicine
200 South Orange Ave.
Livingston, NJ 07039

Yale-Griffin Prevention Research Center

- Griffin Hospital

130 Division St.

. Derby, CT 06418
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2 BACKGROUND INFORMATION AND SCIENTIFIC
RATIONALE

2.1 Background Information

Toll of Ostecarthritis

Osteoarthritis (OA) is the most frequently reported chronic condition in the elderly, and by 2020,

more than 50 million Americans will have OA[1, 3, 12]. The most common form of arthritis, OA
becomes more prevalent with advancing age, but also commonly occurs in younger people with a
history of jointinjury[13-16]. Approximately 3 out of every 100 Americans below age 45, more than
a quarter of Americans between the ages of 45 and 64, and 50-75% of Amerlcans 65 and older,
suffer from this debilitating disease[1, 16-18].

The costs of osteoarthritis in terms of human suffering are extremely high. Conventional therapies
for OA have limited effectiveness and the toxicities associated with suitable drugs for long-term use
often limit their utilization[4-6]. This leaves many patients with the undesirable options of surgery or
facing chronic, often debilitating, daily pain and loss of function[5, 19-21]. The burden of OA,
particularly associated with inadequate pain control, includes overall decreased quality of life,
-cognitive function, and sleep: interference with social relationships and activities of daily living; and
increased depression and anxiety [22, 23]. Sleep disturbance due to pain is a common problem. In
a study of adulis with chronic pain due to OA of the knee, 31% experienced delayed sleep onset,

81% had problems with sleep maintenance, and 51% had at least weekly early morning-

awakenings due fo pain[24]. Clearly, interventions that lead to better pain control would reduce
suffering and improve quality of life for millions of Americans.

Osteoarthritis imposes a large economic burden on the U.S. through the morbidity and time loss it

causes patients and the health resource utilization required in its management{25]. Estimates
suggest that the cost of the care for osteoarthritis and its complications was $60 billion in 2004[25].
Even this is an underestimate, as cost studies for OA have focused only on the direct costs to the
health-care system or on direct out-of-pocket expenditures by patients [12, 26-30]. Few studies
have assessed the indirect patient costs of OA attributable to lost or foregone income and leisure
time, or costs attributable to informal caregiver time [31, 32]. OA has major negative impacts on the
American economy. OA pain is a leading cause of disability in the US, with annual cost of $7.11
billion in lost productive work time, 66% of which is due to chronic pain[33]. The burden on the

~ social security system is also great, with OA the second leading cause for receiving disability =~ "

benef ts [3, 22].

Pathogenesis and Disease Mechanisms

' OA Disease: OA is a slowly progressive degenerative disease of the joints that afflicts
approximately 40 million Americans[1-3]. OA of the hip or knee is particularly disabling because it

- limits ambulation, but the affliction also strikes the hands, the spine, and the feet, with the same

destructive joint process [5, 13, 21, 25]. Chronic pain, limitation of mobility affecting daily
functioning, depression, muscle weakness and lack of stamina are all frequently experlenced{20

11




Version 2.1
30 Septermnber 2009

21, 25]. The endpoint of the OA disease process is total loss of joint cartilage in the affected area
and the need for joint replacement[5, 25].

Subchondral bone thickening and increased cartilage turnover: Narrowing of the joint space,
‘associated with destruction of articular cartilage and abnormal outgrowths of the subchondral bone,
is one of the hallmarks of the disease and is used in radiological diagnosis[2, 34]. Human and
animal studies indicate that increased subchondral bone and cartilage turnover are early events[5,
34, 35]. Changes in the composition of articular cartilage proteoglycans {e.g. chondroitin sulphate

_isomers and novel epitopes) are seen prior to cartilage fibrillation]19, 36, 37]. Subchondral bone
stiffening, which may be secondary to subchondral cyst formation and healing, also occurs{34]. .
This decreased plasticity of the underlying bone results in less ability of the joint to respond to
chronic and acute changes in load, and to increased sheer stresses at the bone-cartilage
interface[34]. Research in humans and the major OA animal models of rhesus and cynomolgus
macaqgue (monkeys) and the Duncan Hartley strain of guinea pigs, indicate that subchondral bone
thickening precedes the cartilage damage[34, 35].

Ligament damage: There are changes in the ligaments associated with OA, and research points to
ligament damage at the insertion point on subchondral bone as a possible initiating event for OA[34,
35} Indeed, there is a high correlation of anterior cruciate ligament damage with OA of the knee,
and OA in younger people is associated with a history of injury to the affected joint [14, 15, 34].
Changes in the direction or degree of tension on the bone following severe or subclinical damage to
ligaments may serve as a stimulus to bone remodeling[34, 35, 38].

Muscle function: The muscles surrounding the joint also play a role in early and later stages of the
disease. Compensatory stiffening of muscles occurs to protect the joint when it is injured[39].
However, this stiffening may persist after the initial inflammation has resolved, causing pain and
uneven muscle tension across the joint[39]. The hamstrings and quadriceps stabilize the knee,
distributing weight across the cartilage, and protecting the knee against injury[20]. Individuals with
OA of the knee have been found to have less strength for flexion and extension, and decreased
endurance and velocity of contraction, particularly at long muscle lengths, for the quadriceps and
hamstrings, compared to age matched controls[20]. This has substantial negative impacts on
activities of daily life such as walking, rising from a chair and climbing stairs[20, 21]. The
inflammation and pain of OA can lead to reduced activity, further compromising neuromuscular
function, joint stability and proprioception, and increasing the tendency for further injury[20, 39].

Inﬂammation When there is tissue damage (for mstance as may occur in, a joint foliowing
mechanical stress or ligament damage), mononuclear phagocytic cells secrete inflammatory
cytokines such as TNF-a and IL-1; and IL-6, nitric oxide, reactive oxygen species, and chemokines,
are produced locally by a variety of cells[40-43]. [I-6 causes local and systemic effects, including

" hypothalamic pituitary axis (HPA) stimulation and increased circulating CRP[43]. Activation of the

clotting and complement systems stimulates platelets and mast cells to release pro-inflammatory
histamine and 5-HT (serotonin), and generates bradykinin from the kinin system[40]. Vascular
permeability and migration of leukocytes is further increased, and mast cells release the siow
reacting inflammatory mediators, leukotrienes and prostaglandins{40, 44]. Prostaglandin E2
(PGEZ2} is produced via breakdown of arachadonic acid by the cyclo-oxygenase pathway 2 (COX-
2)[40]. It is this enzyme and pathway that is the target of action of COX-2 inhibitors and
nonsteroidal anti-inflammatory drugs (NSAIDS), used to treat inflammation associated pain [45, 46].
PGE2 causes vasodilation, and potentiates the increased vascular permeability produced by
histamine and bradykinin[44]. Activated monocytes produce chemokines and leukotrienes,
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particutarly LTB4 from arachadonic acid which attracts neutrophils and synergizes with PGE2 in
increasing vascular permeability. Chronic inflammation with mononuclear and T cell infiltration, can
develop if damage continues, or through presentation of self antigens in autoimmunity, or with
persistent infection[46].

.Current Conventional Treatments and their Limitations

Conventional treatments for OA include pain medications, exercises, hot/cold therapy, steroid
injections and eventually, surgery to repair the joint [5, 25]. Despite conventional treatment, OAis a
progressive disease that frequently leads to chronic pain and disability. in addition to their expense,
pharmacologic agents are limited by toxicities to the gastrointestinal tract, liver and other organs{4-
6]. Inasurvey of 3,100 OA patients, 25% were unsatisfied with their pain medications, 17% mainly
due to side effects, and 63% primarily because of incomplete pain coverage. Drugs utilized for OA
chronic pain management include acetaminophen (APAP), non-seilective non-steroidal anti-
inflammatory drugs (NSAIDS), COX-2 inhibitors, and opiod analgesics[45, 46].

Acefaminophen: N-acetyl-p-aminophenol (APAP, Tylenol), often a first-line analgesic for mild to
moderate OA pain, inhibits prostaglandin synthesis and pyretic activity by an incompletely
understood mechanism[80]. Hepatic and renal toxicites may occur if the 4000mg/day dosage is
exceeded [45, 46, 80]. Because APAP is present in many other medications, patients may
accidentally exceed this upper limit[45]. Another limitation is its lack of effectiveness in many OA
patients[80]. In a Cochrane Review of the use of APAP for OA, only 5 of 7 RCTs showed
superiority of APAP over placebo, and the treatment effect for pain was statistically significant, but

small{80]. The need for muitiple timed dosing, which may lead to incomplete pain coverage due to

late or missed doses is another drawback to APAP [45].

NSAIDS: Non-steroidal anti-inflammatory drugs (NSAIDS) are generally used when APAP is
inadequate to cover pain, and have been shown {o be superior to APAP in comparative RCTs and
patient surveys [45, 80]. The non-selective NSAIDS, such as aspirin, ibuprofen and naproxen,
inhibit both COX-1 and COX-2 pathways which produce prostaglandins [45, 46, 81]. COX-1is
expressed constitutively in nearly all tissues and is involved in mediating normal platelet function,
protecting gastric mucosa, and regulating renal biood flow [45, 81]. COX-2 is strongly upregulated
in inflammation-and mediates inflammation, pain and fever [45, 81]. The major toxicity associated
with non-selective NSAIDS are gastrointestinal in nature[45). Annual hospital admissions (approx.
107,000) and deaths (16,500) of arthritis patients in the US due to NSAID gastrointestinal events,

were high before the introduction of selective COX-2 inhibitors[45, 46]. While these numbers have .

dramatically decreased, thousands stilt suffer with these side éﬁects[45, 46]. Decline in renal
function and increased risk of CVD events, including myocardial infarction, and congestive heart

failure (10.5 fold increased risk in elderly patients with history of heart disease), are other serious -
side effects which increase with time on therapy and are associated with non-aspirin NSAIDS and -

COX-2 inhibitors [45, 46].

COX-2 inhibitors; COX-2 inhibitors have more favorable gastrointestinal side effect profiles than
non-selective NSAIDS, but their labeling still warns of increased risk of Gl toxicity[45, 46]. COX-2
inhibitors have been associated with increased risks of stroke and myocardial infarction, and
Rofecoxib and Valdecoxib were withdrawn from the market because of these concerns [45, 46].
These side effects and risks of hypertension, acute renal failure or impaired renal function, make
their use by persons at risk for, or suffering from, congestive heart failure, M, stroke, or renal

13




Version 2.1
30 September 2009

failure, not recommended, or at least problematic[45, 46]. Unfortunately, and importantly, there is
significant overlap in the populations who most need pain therapy for OA and those who are at
increased risk of side effects from standard pharmacologic therapy. in addition, the decrease in
prescriptions and use of NSAIDS and COX-2 inhibitors creates a gap in pharmacologic choices,
and may be contributing to the under-treatment of chronic pain, and OA pain in particular[45, 48).

Opiod analgesics: In patients with side effects or risk factors that preclude continued usage of
APAP, NSAIDS, and COX- 2 inhibitors, or when OA pain has progressed 1o a point where
breakthrough pain is severely limiting quality of life, opiod analgesics may be used [45, 46]. Recent
reviews of the use of opiods for chronic pain, and specifically OA pain treatment, are available[45,
46]. Briefly, these drugs block pain signals by binding to the mu, kappa, or delta opiod receptor in
-the central nervous system and fall into agonist, partial agonist, agonist-antagonist, and antagonist
classes[45, 46]. Short half life opiods are often used for moderate pain in low doses with aspirin,
APAP or ibuprofen. Short to medium half-life opiods may be used for severe pain relief.
Limitations/concerns/side effects include; tolerance and need to increase dose, respiratory
depression, cognitive impairment, myoclonus, constipation, nausea, emesis, somnolence, sexual
dysfunction, and urinary retention[45, 46]. Renal dysfunction is a contraindication for many opiods,
due to subsequent drug accumulation[45, 46]. For scheduled opiods, concerns and potential
toxicity include dependence, addiction, and diversion of drugs to others; leading to under
prescribing and sub-optimat dosing [45, 46].

Summary: Incomplete pain coverage, side effects, and recent well publicized events such as the
multiple law suits and removal of COX I inhibitors from the market, have lessened the public’s
confidence in conventional options and has lead to increased interest in therapeutic interventions
with fewer known and potential toxicities[82, 83]. Massage therapy, and certain other CAM
interventions, are being utilized by OA sufferers and represent attrac:tlve potentially effective
therapies.

Summary of Pilot Trial

The University of Medicine & Dentistry of New Jersey, School of Health Related Professions
(UMDNJ-SHRP) in collaboration with the Yale-Griffin Prevention Research Center (PRC) completed
a randomized trial evaluating massage therapy for osteoarthritis of the knee [8]. This pilot trial,

supported by CDC grant SIP-14-00, enrolled 68 subjects randomized to either massage intervention
or wait-list. This pilot study demonstrated the efficacy of massage therapy in the treatment of OA of
the knee. It is very important to note that the benefits of decreased pain and improved function
persisted at the follow up time point, 8 weeks after the end of the massage treatment intervention.
This supports the hypothesis that massage is well tolerated, efficacious and has the potential for

long term benefits in patients with OA of the knee. Results of this trial were presentedatthe North -~

American Integrative Medicine Research Conference in 2006 and published in the Archives of
Intemal Medicine that same year [8]. This successfui pilot study iends clear and compelling support
to a definitive RCT designed to determine optimal dosage of massage treatment, and further
investigate sustainability of effect, therapeutic eﬁ‘ icacy, and mechanism of action of this potential
“adjunctive therapy for OA of the knee. . .

PRELIMINARY STUDIES
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Pilot Study: CDC SIP-14-00 and Prevention Research Center (U48-CCU115802)

In 2004, the University of Medicine & Dentistry, School of Health Related Professions (UMDNJ-
SHRP) in collaboration with the Yale-Griffin Prevention Research Center (PRC) completed a
randomized frial evaluating massage therapy for osteoarthritis of the knee [8]. '

The geal was to evaluate the safety and efficacy of a one-hour Swedish massage given twice
weekly in weeks 1-4 and once weekly in weeks 5-8, as compared to control (delayed intervention),
ameng adults with radiographically confirmed OA of the knee. Efficacy was based on a clinically

significant (20 point} improvement in the Westem Ontario and McMaster Universities Osteoarthritis |

index (WOMACY} pain and functional scores, and simitar improvement in the visual analog scale
(VAS) of pain assessment at the completion of the massage course of treatment (wk 8) and two
months post-intervention (wk 16). Adults with radiographically established OA of the knee who met
American College of Rheumatology criteria{120] and had a pre-randomization score of 40 to 90 on

the Visual Analog Pain Scale (0 — 100 mm scale) were eligible. Sample size was set at 66 subjects .

total to achieve a statisticat power of 80% (a=.05)to detect a 20 point difference between the two
treatment arms at 8 weeks in the change on the WOMAC and VAS measures for walking pain.

Two licensed massage therapists used a standard Swedish full-body {(not including the head and
with extra attention to the knee area) therapeutic massage technique following a standard protocol
for study intervention. The initial treatments (weeks 1-4} were given twice-weekly, followed by
once-weekly séssions for weeks 5-8. The control group continued fo receive standard medical care
during weeks 1-8 and then crossed over fo receive massage during weeks 9-16,

Two hundred ten (210) volunteers were screened for eligibility and enroliment at the Siegler Center
for Integrative Medicine, St. Barnabas Medical Center, of whom 68 met eligibility criteria and were
consented and randomized for participation. Approximately 82 (39%) were screened ineligible and
60 (28%) were unable to complete screening or were uninterested in further participation. Basefine
demographic and clinical characteristics were comparable across the two groups - mean age of
70(11) years; body mass index of 28(8), 79% female, and 85% white. Extent of disability was
comparable among all measured scales (WOMAC stifiness, 52.3(21.4); WOMAC functionality,
49.2(21.6); WOMAC global, 47.6(19.9), VAS pain score, 63(18); range of motion, 116(13) degrees;
- and fime to walk 50 ft, 16(8) seconds. Only WOMAC pain score was slightly higher in the
intervention arm [52.10(18.82)] versus the control arm [40.69(20.01)] at baseline (p=.02).
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Table 1: Change in Outcomé Measures from Baseline at 8 and 16 Weeks

At 8-wks At 16-wks Pooled Analysis
Intervention D Control D Conirol p Both P
(n=34) (n=34) ' (n=34) {n = 68)
WOMAC score, mm ' i . . .
Pain -23.18 <.001 -3.08 320 -13.52 <.001 -18.36 - | <.001
- (24.30) (17.58) (21.49) _ (23.28)
Stiffness -21.60 <001 -4.29 2310 -11.66 .03 -16.63 <.001
(26.99) (24.18) (30.13) (28.82) '
Functicnality -20.50 <001 -5.02 .080 - -14.04 003 -17.27 <.001
. (22.50) : (16.37) (26.02) {24.36) '
Global -21.15 <.001 -4.,56 100 -13.73 .002 -17.44 <,001
(22.46) (15.85) : (24.48) (23.61)
| VAS pain score, -22.59 <.001 -1.97 590 -16.18 004 -19.38 <.001
mm © (25.97) - {21.07) (30.24) (28.16) -
Range of motion, d 7.15(11.45) | .001 -1.06 - 670 | 0.01(14.78) | 990 | 3.57(13.61) | .030
' (14.20}
Timetowalk 50 ft, s | -1.77 (2.73) | <.001 | 0.24(4.81) | .770 0.03 (7.09) .880 -0.87 (5.41} 180

The mean (SD) WOMAC giobal score impfoved significantly (55%) from baseline value (p<.001), as

did the score in each domain (pain, stiffness, and physical functional disability) (see Table 1). The
greatest improvement from baseline in the intervention group was observed in pain, followed by
stiffness and physical function (p<.001), while no significant change was observed in the control
group from baseline in any of the domains. A similar response to treatment was observed in the
VAS and the clinical assessment for range of motion. Findings persisted after controlling for
demographic and baseline clinical values. The control group received the massage intervention

" delayed by 8 weeks and thus became a second intervention group during weeks 9 to 16. Pooled

analyses of the two groups at 8 weeks post intervention demonstrate consistent improvements

across all parameters, except time to walk 50 feet.

Results in Table 2 demonstrate the

Table 2. Comparison between Improvements Observed in the
intervention and Control Groups

- Summary:

sustained and significant Control Intervention

Jl[;np_rovemenf[ in WOMAC domains by at 8-wk At 16-wk p

the lnter\{entlon group at 8 week post _Follow-up Foliow-up

intervention, as compared to the (n = 34) (n = 34)

control ~ group, who recelyed WOMAG score, mm :

conventional medical care for eight : ,

weeks. While demonstrating a Pain -3.08 (17.58) | -18.52 (22.51) | .002

_significant clinical and statistical | Stiffness -4.29 (24.18) | -15.51 (22.28) ; .050

improvement in WOMAC domains, | Functionality -5.02 (16.37) | -17.05 (20.15)

the matssagﬁ *he][apy _tlﬁtewle“tlon Global 456 (15.85) | -17.23 (19.88) | .005

was extremely safe, with only one - - .

report of increased discomfort, VAS pain sco're, mm 1..97.(21.07) 17.15(21.27) | .004

leading to discontinuation of therapy. Range of motion, deg | -1.06 (14.20) | 3.88 (13.61) | .150
' Time to walk 50 fi, s 0.24 (4.81) | -2.28(3.96) |.020

~ This pilot study suggested the efficacy of massage therapy in the treatment of OA of the knee, with
- bensfits persisting for eight weeks following treatment cessation. Massage was well tolerated,
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decreased pain and. improved function. The study was limited in that the subject pool was
homogeneous; the intervention was delivered at one clinical site; only one ‘reasonable’ dosing
regimen of massage was tested; and follow-up was limited to 8 weeks. Further study is needed to
determine optimal dosage of massage treatment, sustainability of effect, confirm therapeutic
efficacy, and establish the cost-effectiveness of this potential adjunctive therapy.

2.2 Rationale

Public Utilization and acceptance: There is widespread usage of CAM therapies by the public,
despite the low level of insurance reimbursement for such interventions [84-87]. This is particularly
prevalent for chronic diseases, such as OA, where conventional treatments fail to address
underlying causes, fully relieve symptoms, or are associated with toxicity and other side effects [87].
According to a national survey conducted in 1987-1998, 30% of Americans greater than 65 years
of age reported using alternative medicine (approximately 10 million, based on census data) and
19% (63 million visits, based on census data) visited an alternative medicine provider within the
past year [88]. A variety of CAM therapies are being utilized by the public for rheumatic diseases
and musculoskeletal disorders {8, 82, 89-93]. Some clinical trials have been performed fo
investigate efficacy [8, 91-94]. A review by Astin published in 2004 found evidence for efficacy of
mind body therapies as adjunctive treatments in the management of RA and OA[90]. The historical
use of massage is documented in writings from many cultures, such as Ancient Greece, Rome,
Japan, China, Egypt, and the Indian subcontinent [95]. The techniques described in this proposal
are an outgrowth of the “Swedish Movement System” developed in the late 1700s by Per Henrik
Ling, a Swedish fencer and gymnastics instructor [96]. Massage has become increasingly popular.
According to a 2002 US survey, 5% of the 31,000 participants had used massage therapy in the
preceding 12 months, and 9.3% had ever used it. Massage is generally used to relieve pain from
musculoskeletal and other conditions, rehabilitate sports injuries, reduce stress, increase relaxation,
decrease feelings of anxiety and depression, and aid general weliness[82, 95].

Availability and Safety: Swedish massage was chosen for the initial pilot in this trial due fo its
perceived effectiveness as well as general availability. Swedish massage is taught at most
massage schools, practiced by the majority of massage therapists, and is therefore readily
accessible to much of the public. Massage therapy has a high safety, low adverse event profile
when administered by trained massage therapists[83]. Itis acceptable to patients, reduces stress,
anxiety, and pain[39, 83].

Potential mechanisms: Massage may work through a variety of mechanisms. Increased blood
circulation to the local area has been thought to be one of the outcomes and benefits of massage,

~and some studies support this effect [97]. Other outcomes and mechanisms of massage therapy’s.. .

effectiveness which have theoretical and some clinical trial and pre-clinical/basic research support
include localized or peripheral effects such as decreasing muscle strain, balancing muscle tension
across the joint, increased blood flow, lymphatic circulation, joint flexibility, proprioception, and

positive mechanical changes in muscles [95, 97, 98]. Muscular force transmission is affected by -
fascial connections between neighboring muscles and between muscle and fascia spanning joints -

distal to the muscular insertion; this may provide additional mechanical basis for the effects of whole
body massage on persons with localized knee OA [99, 100]. In addition, central effects such as
stress reductionfrelaxation, shift toward more parasympathetic nervous system activation, increased
secretion of endorphins and serotonin, decreased substance P, improved sleep, blocking pain
~ signals, and positive immune system effects, have also been demonstrated [95, 97, 98, 101-103].
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Massage therapy affects on pain: Pain'is one of the most difficult and debilitating symptoms of
osteoarthritis. Massage therapy has been evaluated and found to have effectiveness as an adjunct
~ freatment for pain secondary to cancer{104, 105], low back pain syndrome[106-108], rheumatoid
arthritis[109], and fibromyalgia[102, 110, 111]. It also has been shown to be beneficial for patients
- with chronic pain following spinal cord injury[87]. In a randomized, open-label clinical trial, a series
of classical Swedish massage therapy sessions was found to be as effective as conventional
analgesic therapy for chronic rheumatic pain[82]. A recent study of massage for OA of the hand
and wrist by Field et al. showed significant decreases in pain, depression and anxiety, with
increased grip strength, compared to baseline and standard care control group [112]. Massage was
performed once weekly for 4 weeks by a therapist, with instruction and encouragement to perform
self treatment daily. Assessments were done before and after treatment at baseline and at 4
weeks[112]. The observation in our pilot trial of massage for OA of the knee that decreased pain
and increased function persisted at least eight weeks after treatment cessation indicates lasting
changes secondary to the use of massage for this disease indication. The design of this trial with
16 and 24 weeks post baseline follow ups, including biomarkers, will further characterize the
durability and nature of these positive changes and contribute to the understanding of this important
- CAM intervention.

Massage therapy offers significant clinical benefits, including the potential to alieviate OA symptoms
in all ages, providing benefits in terms of comfort, quality of life, functionality, safety, costs of care,
and productivity. These benefits have not, to date, been adequately assessed for OA, although
they are strongly supported by our pilot data (See B.6 below). Potential mechanisms of action of
massage including stress reduction, positive modulation of the immune system, increased biood
and lymphatic circulation, and improved joint function, usage, and proprioception; leading to
reduced pain, strain and further injury, are consistent with the goals of improving symptoms,
modulating disease status, and ultimately affecting disease course for OA.

Proposed is a dual-site, randomized, dose-ranging trial to determine the role and practice
parameters for massage in the standard clinical management of OA based on investigation of
efficacy and mechanism of action. The study hypothesis is that an 8 week course of Swedish
massage therapy will be effective in reducing pain and improving function in patients with confirmed
OA of the knee. A future phase Ili trial is planned to test the optimal massage intervention identified
in this study against a validated sham/control intervention, incorporating all pertinent outcome
measures from the antecedent studies. In addition, this study will further the development of robust
methodologies to test the efficacy of massage interventions in general. The research agenda
advanced by the current study will culminate with the establishment of the proper place for massage
- therapy among standard treatment options for the millions of Americans suffering with osteoarthritis.

2.3 Potential Risks and Benefits

2.3.1 Potential Risks

Potential for physical risk related to massage therapy are minimal, however éach participant will be
assessed by the massage therapist immediately following the session and by the study coordinator
and investigator during follow-up for any adverse effects due to massage intervention. :
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All patient information used for research purposes will be-strictly maintained according to HIPAA

~ guidelines to ensure patient confidentiality at all times. Access to patient information will be limited

to appropriate study personnel and all data will be coded to maintain confidentiality. Participants will
be evaluated post-treatment to assess and monitor their condition. All documents with patient
names will be kept in locked file cabinets.and encrypted Microsoft Excel worksheets in password-
protected computers. :

At intake, all study participants will be asked to identify a ph.ysician with whom clinical findings of -
concern can and should be shared. Pertinent HIPAA requirements will all be addressed. The.

elucidation of any condition warranting clinical attention, whether by virtue of questionnaire or blood
test, will result in notification of the subject's PCP. In uncertain cases, or when a PCP has not been
identified, the case will be referred to the IRB.

2.3.2 Known Potential Benefits

Participation in this study may result in an intervention that improves the subjects’ osteoarthritis
and/or quality of life, and may thus benefit the research subject personally. However, it is possible
that this study may be of no direct benefit to the study subject. The information gathered by this

‘study may add to the knowledge of how to effectively treat patients with osteoarthritis and therefore

produce benefits in the future for people with ostecarthritis.
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3 OBJECTIVES

3.1 Study Objectives

Proposed is a dual-site, randomized, dose-ranging trial to compare four dose/regimens in order to
identify the optimal protocol for clinical practice. The study hypothesis is that an eight (8) week
course of Swedish massage therapy will be effective in reducing pain and improving function in
patients with confirmed OA of the knee. Subsequent studies in this line of inquiry will develop and
validate a sham control for massage, test the optimal dose/regimen identified in this trial agairist
that validated control; investigate mechanism of action and role of massage in the prevention of
disease progression; compare alternative massage techniques; assess the utility of massage at
other joints than the knee; and assess cost-effectiveness. The ultimate goal of this line of inquiry is
to determine the appropriate role and practice parameters for massage in the standard clinical
management of osteoarthritis.

Specific Aim #1:To identify the optimal praética! dose and treatment regimen of an 8
week course of Swedish massage therapy for OA of the knee.

ftis crucial to identify optimal dose and treatment parameters for an intervention before proceeding
to large efficacy trials. This goal will be accomplished by comparing the efficacy of the following
four regimens to usual care control: 1. Thirty minutes, once a week, 2. Sixty minutes, once a week,
3. Thirty minutes, twice a week for four weeks and once a week for four weeks, and 4. Sixty
minutes, twice a week for four weeks and once a week for four weeks. The regimens were chosen
as practical regimens that are commonly used in massage therapy and contain a range of doses,
with one higher than the pilot study and two lower doses. In addition to comparison to usual care,
these regimens will be compared to each other both quantitatively and qualitatively. These

regimens were designed to investigate the variables of length of individual treatment, (thirty vs. sixty

minutes at once and twice a week), frequency (one vs. two times/wk at thirty and sixty minutes),
and fotal treatment time; 240 minutes (thirty once/wk x eight wks), 480 minutes (sixty once x eight
wks}, or 360 minutes (thirty twice/wk x four wks and once wk x four weeks) and 720 minutes (sixty
twice/wk x four wks, and sixty oncefwk for four wks.

A modified Delphi Approach will determine the optimal dose/regimen(s) of the massage treatment
groups listed above for OA of the knee. |n addition to statistical comparisons of all outcomes of
treatment arms to usual care, pair-wise comparisons between massage arms will be made. The

Delphi panel (pain specialist/ rheumatologist; integrative medicine physician: licensed massage
therapist) will consider the magnitude of the statistical differences as well as potential cost and v

convenience (length and number of visits). For example, a small difference in efficacy would not
Justify a four-fold increase in potential cost (e.g. 30 minutes once per week vs. 60 minutes
twice/week).

" We hypothesize that this combination of assessments will allow the identification of an

‘optimal’ dosing regimen that confers meaningful functional benefits and symptom relief, is

practical for routine application into clinical practice for tfreatment of OA of the knee, and

serves as the basis for on-going research within this line of inquiry.
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Specific Aim #2: To define the safety profile of an eight week course of Swedish massage for

OA of the knee.

Safety and tolerability will be assessed through participant self-report of symptoms or changes in
symptoms since baseline (obtained from daily adverse event logs and limited history and physical)
after eight weeks of massage therapy among subjects with OA of the knee. Comparison of
tabulated safety events by grade (mild, moderate, severe, life-threatening) across massage
treaiment arms and against the usual care arm will help identify any unforeseen consequences of
the massage regimens.

We hypothesize that all of the massage therapy doselregimens will be safe and well
tolerated, based on our pilot trial data and the safety and acceptability record of therapeutic
massage, as reported in the literature.

Specific Aim #3: To assess the duratlon of therapeutic effects of 8 weeks of Swedish
massage on OA of the knee. :

Therapeutic effect will be measured by validated outcome measures (WOMAC Giobal, Visual
Analog Scale pain, range of motion and time to walk 50 feet) in patients with OA of the knee at the
conclusion of therapy, and 2 and 4 months post therapy (8, 16, and 24 weeks post baseline).

We hypothesize, based on our pilot trial, that decreased pain and increased function will be
present at the end of treatment and persist at least two months after cessation of massage
treatment. The later time point of 4 months post therapy has been added to further assess
durabitity of therapeutlc effect and is exploratory.

Summary: The ultimate goal for the line of inquiry initiated by the current study is to determine the 7
role and practice parameters for massage in the standard clinical management of OA based on
investigation of efficacy and mechanism of action. A future phase lll trial is planned to test the

- optimal massage intervention identified in this study against a validated sham/control intervention,
incorporating all pertinent outcome measures from the antecedent studies. In addition, this study
will further the development of robust methodologies to test the efficacy of massage interventions in
general. The research agenda advanced by the current study will culminate with the establishment
of the proper place for massage therapy among standard treatment options for the mllilons of
Americans suffering with osteoar’thntls

3.2 .Study OutGOme Measures

3.2.1 Primary Outcome Measures

Western Ontario and McMaster Universities Osteoarthritis of the Knee and Hip Index
- (WOMAC). The WOMAC has been used extensively in the quantitative assessment of osteoarthritis

“of the knee, and proven to be effective in assessing pain in those suffering from the iliness [9-11].
The index is self-administered and assesses the three dimensions of pain, disability and joint
stiffness in knee and hip ostecarthritis through 24 questions. WOMAC™ 3.1 is available in 65
languages using either a five-point Likert scale or a 100 mm visual analog scale. The WOMAC has
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~ been subject to numerous validation studies to assess reliability and responsiveness to ch_ange in
therapy, including physical forms of therapy[9-11].

After familiarizing the participant to the format of the questions and the 100 mm scale, the study
c_oo.rdi_nator trained in the protocol will assess responses to the WOMAC domains.

WOMAC Osteoarthritis Index

PAIN: Think about the pain you felt during the last 48 hours caused by arthntls in
your knee

Question: How much pain have you had ... .
' ' None | Miid | Moderate | Severe | Extreme

When walking on a flat surface?

‘When going up or down stairs?

At night while in bed? (that is — pain that
disturbs your sleep)

While sitting or lying down?

While standing?

STIFFNESS: Think about the stiffness {not pain) you felt during the last 48 hours
caused by arthritis in your knee. St:ffness is a sensation of decreased ease in

moving your joint.

None | Mild | Moderate | Severe | Extreme

How severe has your stiffness been after you
first woke up in the morning?

How severe has your stiffness been after
sitting or lying down or while resting later in the
day?

DIFFICULTY PERFORMING DAILY ACTIVITIES: Think about the difficulty.you had in
 doing the following daily physical activities during the last 48 hours caused by

“arthritis in your knee By thls we mean your ‘ability to move around andtakecareof

. yourself.

Question: How much difficulty have you had ...

None | Mild Moderate Severe | Extreme |

When going down the stairs?

When going up the stairs?

When getting up from a sitting position?

22




Version 2.1
30 September 2009

While standing?
‘When bending to the floor?
When walking on a flat surface?

DIFFICULTY PERFORMING DAILY ACTIVITIES: Think about the difficulty you had in_
" doing the following daily physical activities during the last 48 hours caused by
arthritis in your knee. By this we mean your ability to move around and take care of
yourself. : ' '

“Question: How much difficulty have you had ...

None | Mild | Moderate | Severe | Extreme

Getting in or out of a car, or getting on or off a
bus?

While going shopping”?

When putiing on your socks or panty hose or
stockings?

When getting out of bed?

When taking off your socks or panty hose or
-sfockings?

While lying in bed?

DIFFICULTY PERFORMING DAILY ACTIVITIES: Think about the difficulty you had in
doing the following daily physical activities during the last 48 hours caused by
arthritis in your knee. By this we mean your ability to move around and take care of

yourself.

Question: How much difficuity have you had ...

None | Mild | Moderate | Severe | Extreme

When getting in or out of the bathtub?
While sitting?

When getting on or off the toilet?
While doing heavy household chores?
-| While doing light household-choreg?--- -~ | -

3.2.2 Secondary Outcome Measures

Pain: The Visual Analog Scale (VAS) is a well-validated [138] mechanical scale used to measure
‘pain sensation intensity evoked by nociceptive stimuli [139]. Subjects quickly and easily rate stimuli
within the series by indicating level of pain on a 100 mm scale. Pain intensity is represented by the
participant drawing a line on the scale indicative of pain experienced (0 = no pain, to 100 = worse
pain imaginable). The VAS is anchored at the left by "no pain sensation” and at the right by “the
most intense pain sensation imaginable." . :
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Ne Pain B Worst Pain

‘ imaginable
Directions | Ask the patient to indicate on the line where the pain is in relation to the two extremes.
Qualification is only approximate; for example, a midpoint mark would indicate that the pain is
approximately half of the worst possible pain.

Joint Flexibility: Joint flexibility is defined as the range of motion (ROM) allowed at the knee. The
knee's ROM is measured by the number of degrees from the starting position of a segment to its
position at the end of its full range of the .

movement. This is measured using a
double-armed goniometer. A stationary arm
holding a protractor is placed parallel with a
stationary body segment and a movable arm
moves along a moveable body segment.
The pin (axis of goniometer) is placed over
the joint. See figure [140].

Hyvperexiension

[+,
Neutral

Physical function: Measured time in
seconds to walk fifty (50) feet (15 m) on a
level surface within the clinic facilities.

Limited Medical History: Atscreening and :
every follow-up visit participants will provide 180
history of medication usage (prescription : _
and over-the-counter), symptoms, duration of symptoms, date of diagnosis (screening), any change
in health status and other relevant clinical information to the site study coordinator using a
standardized data collection instrument. :

Demographic Data: Standard demographic data (e.g. age, gender, height, weight) will be
collected at baseline on all participants by the site study coordinator using a standardized data
collection instrument.

Daily Concomitant Medication and Adverse Event Logs: All participants will be asked to coliect

and complete medication logs, indicating product used, dosage and duration of use. Study

coordinators will provide calendar diaries and reminders to complete on daily any current use or

change in medications and retumed to the sites on a monthly basis. Questions about any

experienced adverse events or changes in physica! function/behavior will be coliected to measure

- the safety of massage interventions. The study coordmator w:II remmd partlcnpants on a regu!ar '
basis through phone calls and mailings. '
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STUDY DESIGN

Design: Phase !i dose-finding with short-term follow-up to determine efficacy and safety of
Swedish Massage intervention on patients with confirmed OA of the knee.

Study Hypothesis: That an eight (8) week course of Swedish massage therapy will be
effective in reducing pain and improving function in patients with confirmed OA of the knee.

Participant Assignment: Sirafitied random assignment to one of four (4} massage arms
and a usual care control group. The four (4) massage cohorts will be conducted for a period
of eight (8) weeks and are: 1) thirty (30) minutes once/week, 2) sixty (60) minutes
once/week, 3) thirty (30) minutes twice/week for four (4) weeks and once/week for four (4)
weeks and 4) sixty (60) minutes twice/week for four (4) weeks and oncefweek for four (4)

weeks.

Study population: 125 adult subjects (over 35 yeérs df age) with radiographically

diagnosed osteoarthritis of the knee, who meet the American College of Rheumatology

criteria and are experiencing moderate pain (40-90 on the Visual Analog Pain Scale). They
will be recruited from two (2} centers: Siegler Center for Integrative Medicine at the Saint
Barnabas Ambulatory Care Center, Livingston, NJ, and the integrative Medicine Center at
Griffin Hospital, Derby, CT.

_Stréﬁﬁcaﬁon: Trial site (Siegler Center at Saint Barnabas AmbU!atory Care Center or the

Integrative Medicine Center at Griffin Hospital) and Body Mass Index (<> 25),

Subject Participation: Expected duration is six (6) months.

Follow-up Visits: Upon completion of intervention, patients will be seen at 8, 16 and- 24
weeks post randomization. '

Study Endpoints:

Primary: Improvement in Western Ontario and McMaster Universities Osteoarthritis of the
Knee and Hip Index (WOMAC). The WOMAC has been used extensively in the quantitative

_-assessment of osteoarthritis of the knee, and proven to be effective in assessing pain in
those suffering from the iliness [9-11]. The Index is self-administered and assesses the

~ three dimensions of pain, disability and jo.'nt stiffness in knee and hip osteoarthritis through
. 24 questions.

‘Secondary: 2) the Visual Analog Scale (VAS), 3) Range of Motion (ROM)/Jomt Flexibility,

4) Physical function (time to walk fifty feet), 5) Limited medical history, 6) Demographic
data, and 7) Daily concomitant Medication and Adverse Event logs.

. Analysis: An intention-to-treat analysis will be used to evaluate pre-and post-test scores

to address the effects of the interventions on randomly assigned subjects whether or not
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they complete the study. Using the principle of last cbservation carried forward, missing
post-test scores will be filled with the test scores that will be collected closest to the time of
dropout. Secondary analyses will include tests to determine whether the interventions are
effective for those subjects who actually complete the study (i.e. per-protocol analysis).

In all analyses, a two-tailed o of less than 0.05 will be considered étatisticall_y significant. SAS
software for Windows version 8.1 will be used to carry out all statistical analyses.

* Expert Panel Review (Modified Delphi Technique): At the completion of the trial, an
independent three-member expert panel will be convened to review the results and determine
the appropriate regimen _to advocate for later phase 1l evaluation.

26




Version 2.1
30 September 2009 -

5  STUDY ENROLLMENT AND WITHDRAWAL

The total sample size will be a combined 125 volunteers between two sites: The Siegler Center for
Integrative Medicine at the Saint Barnabas Ambulatory Care Center, LMngston NJ, and The
Inegrative Medicine Center at Griffin Hospital, Derby, CT..

Eligible female volunteers, as well as eligible minority volunteers will be approached for participation
in this trial at both sites. Osteoarthritis of the knee is highly prevalent in women, as well as
prevalent in all races and ethnic groups. Children will not be approached to participate in this trial
 as osteoarthritis of the knee is a chronic condition typically seen in the elderly population. In the
earfier study, conducted solely at Saint Barnabas Medical Center, approximately 80% of the cohort
was female and 14% non-white in ethnicity/race. Based on practice profile we anticipate a similar
mix of participants (reflective of osteoadhrms epidemiology} at the Integrative Medicine Center at
 Griffin Hospital.

Study population will be drawn from the general public via IRB-approved information letters and
-advertisements, as well as from physicians through referrals. These advertisements, information

fetters and physician referrals will be focused on the target popufation (e.g., over age 35 with

radiographically diagnosed ostecarthritis of the knee. -

5.1 Subject Inclusion Criteria

Inclusion criteria (all inclusion criteria must be met):

1. 35 years of age or greater.

2. Written confirmation of OA of the knee as provided by the part|c:|pant S physnc:ian

3. Radiographically-established OA of the knee.

4. Pre-randomization score of 40 to 90 on the Visual Anaiog Pain Scale (0 — 100 mm
- scale).

5. Patients with bilateral knee involvement erI have the more severeiy affected knee

designated as the study knee.
6. . ~American College of Rheumatology defined OA of the knee [1 20]; specifically:
a. Knee pain
b. Satisfaction of at least five of the following nine criteria; -
i. Age great than 50 years
ii. Stiffness < 30 minutes

fii. Crepitus
iv., Bony Tenderness
V. Bony enlargement
vi. - No palpable warmth
- vii. . ESR <40 mm/hr '
viii. Rheumatoid Factor (RF) < 1 40

ix. Synovial Fluid signs of Osteoarthritis
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5.2 Subject Exclusion Criteria

Exclusion criteria (no exclusion criterion may be present):

Presence of rheumatoid arthritis, fioromyalgia, recurrent or active pseudo gout.
Presence of cancer or other serious medical conditions.

Signs or history of kidney or liver failure.

Presence of asthma requiring the use of corticosteroid treatment. -

Use of oral corticosteroids within the past four weeks.

Use of intra-articular knee depo-corticosteroids with the past three months.

Use of intra-articular hyaluronate with the past six months. :
Arthroscopic surgery of the knee within the past year.

Significant injury to the knee within the past six months.

10. Presence of a rash or open wound over the knee.

11. Unable to satisfy the treatment and follow-up requirements.

12. Unable to provide written informed consent. '

13.  Currently receiving massage therapy on a regular basis (at least twice a month)
14.  Knee reptacement of study knee (ok if the knee not being studied has been replaced).

5.3 Treatment AsSignment Procedures

Volunteers responding to IRB-approved information letters or advertisements will undergo a.

structured telephone interview administered by the study coordinator at each site to assess self-
reported eligibility based on established inclusion criteria. A case report form will be used to record

 initial interview responses including demographics, brief medical history, and prescription

medication/supplement use. This information will yield a result of eligible/ineligible/or uncertain
potential study participant. In any uncertain cases, the candidate subject’s status will be determined
by the Pl in consultation with the investigative team as required. Following prescreening
questioning, a detailed description of the study will be presented to all eligible subjects. Subjects
deemed eligible at the intake telephone interview, agreeing to the duration of the study and

- expected commitments, will be scheduled for an on-site evaluation, to provade mformed consent

and undergo clinical ehglblllty screening.
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Prior to
Enrollment

Baseline

Intervention
-Wlks 1-8

Visit 2
- 8 wks

Visit 3
16 wks

Visit 4
24 wks

\

[ N = 125: Screen subjects by criteria. ]

!

Baseline Visit
Obtam Informed Consent, medical history
Assessments: WOMAC; ROM; VAS; Timed walk

Randomization

Y Y v v

GO ) fme)

W

B:
C:
D

Intervention Phase
A: 30 min session 2x wkly for 4 wks + 1x wkly for 4 wks
60 min session 2x wkly for 4 wks + 1x wkly for 4 wks
30 min session 1x wkly for 8 wks
60 min session 1x wkly for 8 wks

(

‘ Follow-up Visit
Assessments: WOMAC; ROM; VAS; Tined walk; AE

Follow-up Visit
Assessments: WOMAC; ROM; VAS; Timed walk; AE

=
=

Final Follow-up Visit
Final Assessments: WOMAC; ROM, VAS Timed Walk, AE
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5.3.1 Randomization Procedures

Upon satisfaction of screening criteria, the site coordinator will contact the participant to notify
him/her of acceptance into the trial and arrange for the ciinic coordinator to schedule a massage
session based on the PRC data manager’s randomization. The clinic coordinator will contact the
Yale-Griffin PRC, who will allocate the subject to one of five arms and assign a study number using
an SAS-generated random table. The study coordinator will be blinded to treatment assignment.
Eligibie participants for each site will be block randomized using a permuted block (blocks of 7 or 8)
designin a 1:1:1:1:1 ratio and stratified by site, body mass index (BM!} to ensure balance between
the intervention and usual care groups across the two performance sites. Usual care controls
- completing follow-up will be evaluated to confirm eligibility and offered gift certificates for six (6) 30
minute massages. Those assigned to the massage intervention will evaluated to confirm eligibility
and will be offered gift certificates for two (2) 60 minute massages.

5.3.2 Masking Procedurés

Participant assessments (e.g. Range of Motion, Timed walk of 50 feet) and interviews (e.g.
Concomitant medications and Adverse Events) will be conducted by a study coordinator blinded fo
participant treatment assignment. Every effort will be made to maintain the treatment masking —
study coordinator will not participate in appointment scheduling, assessments/ interviews done ata
facility away from the locations where the massage sessions are conducted. =

5.3.3 Reashons for Withdrawal

" A study subject will be discontinued from participation in the study if:

o Any dlinical adverse event (AE), intercurrent iliness, or other medical condition or situation

“occurs such that continued participation in the study wouid not be in the best interest of the
-subject. S
~ « Development of any exclusion criteria may be cause for discontinuation.

Subjects are free to withdraw from participating in the study at any time upon request. .

5.3.4 Handling of Withdrawals

Study participants who withdraw from the study for"any'reas'On —-adverse event, ineligibitity, or~

voluntary withdrawal will be asked to complete one final study visit for completion of described
- assessment tools (WOMAC, VAS, Range of Motion, and Physical Function measures).
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6 STUDY INTERVENTION

Massage Intervention: Licensed therapists certified by the National Certification Board for
Therapeutic Massage and Bodywork will provide the massage therapy. The therapists will use a
Swedish full-body (with special attention to knee area and not including head) therapeutic massage
technigue [129] and following a standard protocol for the study intervention (See Appendix 2). This
includes skin rolling, cross-fiber friction, paraliel friction, vibration and assisted breathing exercises
in addition to:

e Petrissage - compressmn or manipulation of soft tissue between the fmgers and thumb

» Effleurage - gliding of hands over the skin or soft tissues

» Tapotement - percussion-based massage where hands strike soft tissue in a repetitive, rhythmic
- fashion) techniques

sge Effleurage Tapotement

Massage sessions will be 30 minutes (cohorts 1 and 2) or 60 minutes (cohorts 3 and 4) in duration
with participants in a supine or prone position during the session — ﬂlppmg over mid-way through
. the session.

To mmlmlze practitioner variability of massage, a detailed protocol incorporating specific strokes
(petrissage, effieurage and tapotement) will be manualized by an expert panel prior to study
initiation. Study staff will meet with the therapists at regular intervals to assure protocol compliance.

Following massage treatment, participants will be instructed fo remain seated for approximately 10
minutes for observation of adverse reaction/side effects. Upon receiving clearance to leave by the
massage therapist, participants will be given an appointment card for their next visit and instructed

1o call the site coordinator should they experience any unpleasant/unanhmpated adverse effects

between visits,

Massage Manualization Process: A panel of three experts in the field of massage therapy will be
convened prior to study initiation to manualize the proposed massage intervention. Manualization
- was developed in the 1990’s for the creation of treatment manuals for psychotherapy, both to help
provide methodologic rigor in the evaluation of psychotherapy, and as a means to provide specificity
-and guidelines around individualized treatment[130, 131]. Massage as a therapy has similar
characteristics as psychotherapy — need for methodologic rigor for clinical trials and to standardize
patient-customized treatments and practitioner variation[132, 133]. Manualization was considered
" -anintegral methodologic component for rigorous research on CAM therapies by an IOM committee
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in 2002 [134]. This panel will have broad clinical experience treating OA of the knee, be

knowledgeabie with massage therapy and familiar with implementing massage for treating OA of

the knee for manual creation. This process will be overseen by Janet Kahn, PhD, Director of

Research for the Massage Therapy Research Consortium, who will identify individuals from the

Consortium to participate. The previously developed protocol will be used in the development of the

manual. The panel will create a manual following the guidelines mentioned by Schnyer et al, as they

criginally related to ‘acupuncture [135]. Assessment of Therapist Compliance with Study
Intervention '

The Treatment Manual will be dlstrlbuted to the therapists for training and quality contro] purposes.
Therapists will adhere to the protocol and will be periodically reviewed by the study teams for
consistency. As part of the Manualization process a log sheet will be developed to address
reproducibility and integrity of the protocol. The log will document the therapists’ sessions and any
deviation from the manual’s steps.

6.1 Concomitant MedicationslT reatments

Daily Concom;tant Medication Logs All participants will be asked to collect and complete
medication logs, indicating product used, dosage and duration of use. Study coordinators will
provide calendar diaries and reminders to complete on daily any current use -or change in
medications and returned to the sites on a monthly basis. The study coordinator will remind
participants on a regular basis through phone calls and mailings.
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7  STUDY SCHEDULE

7.1 Screéning

Telephone Screening: Responding volunteers will undergo a structured telephone interview
administered by the study coordinator at each site to assess self-reported eligibility based on
established inclusion criteria. A case report form will be used to record initial interview responses
including demographics, brief medical history, and prescription medication/ supplement use. This
information will yield a result of eligiblefineligible/or uncertain potential study participant. In any
uncertain cases, the candidate subject’s status will be determined by the Pl in consultation with the
investigative team as required. Following prescreening questioning, a detailed description of the
study will be presented to all eligible subjects. Subjects deemed eligible at the intake telephone
Interview, agreeing to the duration of the study and expected commitments, will be scheduled foran
on-site evaluation, to provide informed consent and undergo clinical eligibility screening. -

Informed Consent Process: A written informed consent form approved by each site’s institutional
Review Board (IRB) will be used fo obtain participant consent prior to clinical screening. Extensive
discussion of risks and possible benefits of this therapy will be provided to the subjects and their
families. Consent forms describing in detail the massage interventions, study procedures, and risks
are given to the subject and written documentation of informed consent is required prior to starting
-intervention. Upon reviewing the document, the investigator will explain the research study to the
subject and answer any questions that may arise. The subjects will sign the informed consent
document prior to any procedures being done specifically for the study. Informed consent will be
obtained by the study coordinator at each site. All participants will be informed of the option of not
participating, and of stopping at anytime during the study. A copy of the informed consent
.document will be given to the subjects for their records.

The rights and welfare of the subjects will be protected by emphasizing to them that the quality of
their medical care will not be adversely affected if they decline to participate in this study. Consent
procedures will conform to HIPAA requirements and human subjects protection requirements of the
participating institutional review boards.

Clinical Screenmg Evaluation: The clinical screening evaluation wﬂ[ conS|st of a set of structured
questions following the eligibility criteria. Written confirmation of OA of the knee will be obtained by

~ the participant’s physician at the request of the site Pl. Volunteers at each site found to be eligibleé ™™

in the clinical screening process and providing informed consent to participate in the study will be
enrolled and undergo baseline evaluation, followed by randomization to treatment groups.
Enroliment at both sites will continue until the requisite sample of 125 parhmpants is reached. '

List of Eligibility Criteria collected during Partrc:pant Screening:

T lnclusno_n criteria (all inclusion criteria must be met):

R 35 years of age or greater. '
-2 Written confi rmat!on of OA of the knee as prowded by the par’clcnpants physician.
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Radiographically-established OA of the knee.
Pre-randomization score of 40 to 90 on the Visual Analog Pain Scale (0 — 100 mm scale).
Patients with bilateral knee involvement will have the more severely affected knee
designated as the study knee.
American College of Rheumatology defined OA of the knee [1 20] specifi cally
a. Knee pain
b. Satisfaction of at least five of the following nine criteria:
i. Age great than 50 years
ii. Stiffness < 30 minutes

iii. Crepitus
iv. Bony Tenderness
V. Bony enlargement
vi, No palpable warmth
vi. . ESR <40 mm/hr
viii. Rheumatoid Factor (RF) < 1:40
iX. Synovial Fluid signs of Osteoarthritis

Exclusion criteria (no exclusion criterion may be present):

CONpULWN =

7.2

Presence of rheumatoid arthritis, fibromyalgia, recurrent or active pseudo gout.
Presence of cancer or other serious medical conditions.

Signs or history of kidney or liver failure.

Presence of asthma requiring the use of corticosteroid treatment.

Use of oral corticosteroids within the past four weeks.

Use of intra-articular knee depo-corticosteroids with the past three months.

- Use of intra-articular hyaluronate with the past six months.

Arthroscopic surgery of the knee within the past year. .

Significant injury to the knee within the past six months.

Presence of a rash or open wound over the knee.

Unable to satisfy the treatment and follow-up requirements.

Unable to provide written informed consent.

Currently receiving massage therapy on a regular basis (at least twice a month).
Knee replacement of study knee (ok if the knee not being studied has been replaced).

Enroliment/Baseline

'ENROLLMENT: Volunteers responding to IRB-approved information letters or advertisements will
undergo a structured telephone interview administered by the study coordinator at each site to
--assess self-reported eligibility based on established inclusion criteria: A case report form will be -
‘used to record initial- interview responses including demographics, brief medical history, and
prescription medication/supplement use. This information will yield a result of eligible/ineligible/or
uncertain potential study participant. In any uncertain cases, the candidate subject’s status will be
determined by the Pl'in consultation with the investigative feam as required (See Section 7.1).
- Following prescreening questioning, a detailed description of the study will be presented to all .
eligible subjects. Subjects deemed eligible at the intake telephone interview, agreeing to the
 duration of the study and expected commitments, will be scheduled for an on-site evaluation, to
' provude informed consent and undergo clinical ellglblllty screening. -
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BASELINE: At baseline visit the subject assessments will inciude:

WOMAC Index

Visual Analog Pain Scale

Joint Flexibility/Range of Motion

Physical Function — time to walk fifty feet
Limited Medical History '

Upon satisfaction of eligibility criteria, study coordinator will collect informed consent from
participant at this baseline visit. Randomization (see description in Section 5.3.1 —Randomization
procedures) of consenting participants will be done per procedure and clinic schedulers will contact
and schedule all future appointments with study participant to maintain blinding of study coordinater.

7.3 Follow-up

Follow—Up visits ocour at weeks 8 (separate from intervention session), 16 and 24.

Evaluations to be conducted at the each foliow-up visit include:

WOMAC Index
Visual Analog Pain Scale
Joint Flexibility/Range of Motion
. Physical Function ~ time to walk fifty feet
Limited Medical History
Collection of Daily Concomitant Medication and Adverse Event Logs

7.4 Final Study Visit
Final study visit is at week 24, four (4) months after the completion of last intervention session.

Evaluations to be conducted at the final visit include:

‘WOMAC index

Visual Analog Pain Scale

Joint Flexibility/Range of Motion
Physical Function — time to walk fifty feet
Limited Medical History

~ Collection of Daily Concomatant Medication and Adverse Eventlogs ~ "

7.5 Early Termination Visit

Study participants who withdraw from the study for any reason — adverse event, ineligibility, or
voluntary withdrawal will be asked to complete one f nal study visit for completlon of described
assessment tools: - :
s  WOMAC Index

. Visual Analog Pain Scale -
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Joint Flexibility/Range of Motion

Physical Function — time to walk fifty feet

Limited Medical History :
Collection of Daily Concomitant Medication and Adverse Event Logs

7.6 Allowable Visit Windows

Allowable windows will be plus or minus 10 days around each scheduled clinic visit and each .
massage visit.
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8 STUDY PROCEDURES/EVALUATIONS |

8.1 Evaluations

Western Ontario and McMaster Universities Osteoarthritis of the Knee and Hip Index
(WOMAC). The WOMAC has been used extensively in the quantitative assessment of osteoarthritis
of the knee, and proven to be effecfive in assessing pain in those suffering from the illness [9-11].
The Index is self-administered and assesses the three dimensions of pain, disability and joint
stiffness in knee and hip osteoarthritis- through 24 questions. WOMAC™ 3.1 is available in 65
languages using either a five-point Likert scale or a 100 mm visual analog scale. The WOMAC has
been subject to numerous validation studies to assess reliability and responsiveness to change in
therapy, including physical forms of therapy[9-11].

After familiarizing the participant to the format of the questions and the 100 mm scaie, the study
- coordinator trained in the protocol will assess responses to the WOMAC domains.

Pain: The Visual Analog Scale (VAS) is a well-validated [138] mechanical scale used to measure
pain sensation intensity evoked by nociceptive stimuli [139]. Subjects quickly and easily rate stimuli
within the series by indicating level of pain on a 100 mm scale. Pain intensity is represented by the
participant drawing a line on the scale indicative of pain experienced (0 = no pain, to 100 = worse
pain imaginable). The VAS is anchored at the left by "no pain sensation" and at the right by “the
most intense pain sensation imaginable." ‘ '

No Pain Worst Pain
- Imaginable

Directions | Ask the patient to indicate on the line where the pain is in relation fo the two extremes.
Qualification is only approximate; for example, a midpoint mark would indicate that the painis
approximately half of the worst possible pain.

Joint Flexibitity: Joint flexibility is defined
~as the range of motion (ROM) allowed at the _ Hyperextension
knee. The knee’s ROM is measured by the ' '
number of degrees from the starting position
of a segment to its position at the end of its
_full_range of the movement. This is
measured using a  double-armed
.goniometer. A stationary arm holding a
protractor is placed parallel with a stationary
body segment and a movable arm moves
along a moveable body segment. The pin
(axis of goniometer) is placed over the joint.
~ See figure [140]. '

00
Neutral

180
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Physical function: Measured time in seconds to walk ﬁfty (50) feet (15 m) on a level surface within
the clinic facilities. '

Limited Medical History: Atscreening and every follow-up visit participants will provide history of
medication usage (prescription and over-the-counter), symptoms, duration of symptoms, date of
diagnosis (screening), any change in heaith status and other relevant clinical information fo the site
study coordinator using a standardized data collection instrument.

Demographic Data: Standard demographic data (e.g. age, gender, height, weight) will be
collected at baseline on all participants by the site study coordinator using a standardized data
collection instrument.

Daily Concomitant Medication and Adverse Event Logs: All participants will be asked to collect

and complete medication logs, indicating product used, dosage and duration of use. Study

coordinators will provide calendar diaries and reminders to complete on daily any current use or

change in medications and returned to the sites on a monthly basis. Questions about any

experienced adverse events or changes in physical function/behavior will be collected to measure

the safety of massage interventions. The study coordinator will remind participants on a regular
basis through phone calls and mailings.

8_.2 Laborator_y Evaluations

8.2.1' Clinical Laboratory Evaluations

Not applicable.
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9 ASSESSMENT OF SAFETY

~ The proposed protocol meets the. definition of “minimal risk”. “Minimal risk means that the
probability and magnitude of harm or discomfart anticipated in the research are not greaterin and of
themselves than those ordinarily encountered in daily life or during the performance of routine
physical or psychological examinations or tests” (45 CFR 46.102(h)(i)). Nevertheless, the Data
Safety Monitoring Plan will encompass routine visits across sites by the principal investigators,
study teams and massage therapists fo ensure consistent protocol conduct and adherence to Good
Clinical Practices guidelines during trial conduct.

9.1 Methods and Timing for Assessing, Recording, and Analyzing
Safety Parameters

9.1.1 Adverse Events

“Adverse event’is operationally defined as any new subject complaint, including changes from the
subject’'s medical history, which may or may not be related to the intervention. “Serious Adverse
Events” are operationally defined as an experience requiring doctor or hospital visit and
representing potential threat of temporary or permanent disability, or death. These include iocal
reactions to areas receiving massage, as well as musculoskeletal injuries. Reported adverse events
to massage are exceedingly rare, especially when delivered by trained massage therapists using
Swedish technique (Rheumatology 2003; 42; 1101-1106).

All'AEs including local and systemic reactions not mesting the criteria for “serious adverse events”
should be captured on the appropriate CRF. Information to be coliected includes event description,
time of onset, clinician’s assessment of severity, relationship to study product {assessed only by
those with the fraining and authority to make a diagnosis, which would include MD, PA, Nurse
Practitioner, DO, or DDS), and time of resolution/stabiiization of the event., All AEs occurring while
on study must be documented appropriately regardless of relationship. All AEs will be followed to
adequate resolution. ' ' ‘ '

Any medical condition that is present at the time that the pétie'nt is screened should be considered
as baseline and not reported as an AE. However, if it deteriorates at any time during the study, it
. should be recorded as an AE. | -

All AEs must be graded for severity and relationship to study product.

Severity of Event: All AEs will be assessed by the c‘:ii{_iician using a protocol defined grad'ing
system. For events not included in the protocol defined grading system, than the following

. guidelines will be used to quantify intensity.

s Mild: events require-'minimal or no treatment and do not interfere with the patient’s daily
activities. : '
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» Moderate: events result in a low level of inconvenience or concern with the therapeutic
measures. Moderate evenis may cause some interference with functioning.

« Severe: events interrupt a patient’s usual daily activity and may require systemic drug
therapy or other treatment. Severe events are usually incapacitating.

» Life threatening: any adverse drug experience that places the patient or subject, in the view
~of the investigator, at immediate risk of death from the reaction as it ocourred, ie, it does hot
inciude a reaction that had it occurred in @ more severe form, might have caused death.

Changes in the severity of an AE should be documented to aliow an assessment of the duration of
the event at each level of intensity to be performed. Adverse events characterized as intermittent
require documentation of onset and duration of each episode.

Relationship to Study Products: The clinician’s assessment of an'AE's relationship to the test
intervention is part of the documentation process, but it is not a factor in determining what is or is
not reported in the study. If there is any doubt as to whether a clinical observation is an AE, the
event should be reported. All AEs must have their relationship to study intervention assessed using
the terms: associated or not associated. In a clinical frial, the study intervention must always be
suspect. To help assess, the following guidelines are used.

+ Associated — The eventis temporally related to the administration of the study intervention and
- no other etiology explains the event.

» Not Associated — The event is temporally independent of study product and/or the event
 appears tc be explained by another etiology. :

9.1.2 Serious Adverse Events
Serious Adverse Event (SAE): An SAE is defined as an AE that meets one of the following
conditions:

_» Death during the period of'protocol defined surveiliance

e Life-threatening event (defined as a subject at immediate risk of death at the time of the
event) :

-« Aneventrequiring inpatient hospitalization or prolongation of existing hospitalization during

the period of protocol defined surveillance
e Results in congenital anomaly or birth defect
= Resuits in a persistent or significant disability/incapacity

» Any other important medical event that may not resuit in deat'h, be life threatening, or
 require hospitalization, may be considered a serious adverse experience when, based upon
appropriate medical judgment, the event may jeopardize the subject and may require
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medical or surgical intervention to prevent one of the outcomes listed above. Examples of
such medical events include allergic bronchospasm requiring intensive treatment in an
emergency room or at home, blood dyscrasias or convulsions that do not result in inpatient
hospitalization, or the development of drug dependency or drug abuse.

All SAEs will be:
+ recorded on the appropriate SAE CRF
» foliowed through resolution by a study clinician

¢ reviewed and evaluated by a study clinician

9.2 Reporting Procedures

Within 48 hours of a Serious Adverse Event, Adverse Event Report forms will be sent to the
Principal Investigator, co-Principal Investigator, IRBs at both sites, and the program officer at
NCCAM. If any authority- NCCAM, or either IRB- recommends corrective action, such as stopping
the trial, the most conservative approach advised is the one that will be adopted.

9.3 Type and Duration of Follow-up of Subjects after Adverse Events

Adverse events (as described above} will be collected from monthly self-reported Adverse Event
(AE) diaries maintained by study participants between scheduled clinic visits. The AE diaries collect
information on the type & severity of AE, duration of AE and efforts to resolve AE. Monthly :
collection of these diaries will be done by the study coordinator.

This protocol meets the definition of “minimal risk” - means that the probability and magnitude of
harm or discomfort anticipated in the research are not greater in and of themselves than those
ordinarily encountered in daily life or during the performance of routine physical or psychological
examinations or tests” (45 CFR 46.102(h)(i)). Given the exiremely benign nature of the massage
intervention follow-up will be limited to the principal investigator reviewing any flagged AEs and
initiating any appropnate follow-up with the study pariicipant fo determine causallty and sieps to.
resolutlon

94 Safety Oversight - Data and Safety Monitoring Plan

The NIH requires a Data and Safety Monitoring Plan (DSMP} for clinical protocols as part of the
research application. Monitoring of patient data and safety is an integral component of Good
Clinical Practices (GCP) and the ethical conduct of human subjects research. This is accomplished
by implementation of a detailed monitoring plan to ensure data quality, protocol progress and
. patient safety (NIH Notice OD-00-038, June 1998 & June 2000). The DSMP is customized to the
- protocol and consistent with the perceived potential risks (i.e. trial, IND trial or observational
protocol), size and complexity of the protocol. The plan is designed to ensure the integrity of the
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data and the safeiy of participating research subjects. The proposed protocol meets the definition

of “minimal risk”. “Minimal risk means that the probability and magnitude of harm or discomfort
anticipated in the research are not greater in and of themselves than those ordinarily encountered in
daily fife or during the performance of routine physical or psychological examinations or tests” (45
CFR 46.102(h)(i)). '

- The draft DSMP will encompass routine visits across sites by the principal investigators, study
teams and massage therapists to ensure consistent protoco! conduct and adherence to GCP

guidelines during trial conduct.” Adverse events (Grades 1 through 4) will be reported to the two
participating institutional review boards and the sponsor for review and action.
« A member of the Delphi Expert Panel Review (Section D7) to be used at the close of the
study to evaluate and identify treatment success will be asked to assist with the Data and
Safety Monitoring Plan. He/She will be updated on study progress, tabulated adverse
events and IRB issues during study conduct, while remaining blinded to treatment
assignment. '
e Onasemi-annual basis investigators and staff from UMDNJ or Yale University will visit the
- other site to verify protocol conduct and operations consistent with the IRB-approved
* protocols. This will also be done with the certified massage theraplsts to control for
consistent interpretation and conduct of the massage therapy session across the two clinical
sites. A study massage therapy session manual will be created by an independent
~ manualization panel composed of experts in the field.
« Onanannual basis a study coordinator from the PRC will visit the UMDNJ site to validate
existing protocol conduct and validate a sample of the case report forms against the original
source documents,

Clinical, demographic and laboratory-based data will be entered info electronic databases for
management, review and analysis. Routine monitoring by the PRC data management center of
case report forms collecting this information will identify and query inconsistencies, missing data
and illogical choices to the clinical sites (study coordinator and PI) for clarification and correetion
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10 CLINICAL MONITORING

10.1 Site Monitoring Plan

Once a year, the two study teams {(UMDNJ and Yale-Griffin) will meet with each other fo review
study progress, obstacles, issues and protocol conduct. The Yale-Griffin PRC will also send on a
regular basis a staff member to conduct clinical monitoring of the UMDNJ site to insure quality and
protocol conduct.

Clinical monitoring will include review of all study-related documentation, IRB correspondence, data
guery logs, adherence to study protocol/processes, standard operating procedure§ _ and
review/refresher training of quality assurance procedures related to data collection, and participant
activities. ' - ' -
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11 STATISTICAL CONSIDERATIONS

11.1 -Study Hypotheses

- Specific Aim #1:To identify the optimal practical dose and treatment regimen of an 8 week
course of Swedlsh massage therapy for OA of the knee.

Itis crucial to identify optimal dose and treatment parameters for an intervention before proceeding
to [arge efficacy trials. This goal will be accomplished by comparing the efficacy of the following
four regimens to usual care control: 1. Thirty minutes, once a week, 2. Sixty minutes, once a week,
3. Thirty minutes, twice a week for four weeks and once a week for four weeks, and 4. Sixty
minutes, twice a week for four weeks and once a week for four weeks. The regimens were chosen
as practical regimens that are commonly used in massage therapy and contain a range of doses,
with one higher than the pilot study and two lower doses. - In addition to comparison fo wait list,
these regimens will be compared to each other both quantitatively and qualitatively. These
regimens were designed to investigate the variables of length of individual treatment, (thirty vs. sixty
minutes at once and twice a week), frequency (one vs. two times/wk at thirty and sixty minutes),
and total treatment time; 240 minutes (thirty once/wk x eight wks), 480 minutes (sixty once x eight

wks), or 360 minutes (thirty twice/wk x four wks and once wk x four weeks) and 720 minutes (sixty -

twice/wk x four wks, and s:xty once/wk for four wks,

A modified Deiphi Approach will determine the optimal dose/regimen(s) of the massage treatment

groups listed above for OA of the knee. In addition to statistical comparisons of all outcomes of
treatment arms to usual care, pair-wise comparisons between massage arms will be made. The
Delphi panel (pain specialist/ rheumatologist; integrative medicine physician: licensed massage
therapist} will consider the magnitude of the statistical differences as well as potential cost and
convenience (length and number of visits). For exampie, a small difference in efficacy would not
justify a four-fold increase in potential cost (e.g. 30 minutes once per week vs. 80 minutes
twice/week).

We hypothesize that this combination of assessments will allow the identification of an
‘optimal’ dosing regimen that confers meaningful functional benefits and symptom relief, is
practical for routine application into clinical practice for treatment of OA of the knee, and
- serves as the basis for on-going research within this line of inquiry.

_ Specn‘lc Aim#2:To deflne the safety proflle of an elght week course of Swedlsh massage for
~. OA of the knee, T

Safety and tolerablllty will be assessed through participant self-report of sympioms or changes in
symptoms since baseline (obtained from daily adverse event logs and limited history and physical)

~ after sight weeks of massage therapy among subjects with OA of the knee. Comparison of

tabulated safety events by grade (mild, moderate, severe, life-threatening) across massage

treatmentarms and against the wait-ist controlarm w1[l help identify any unforeseen consequences )

of the massage regimens.
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We hypothesize that all of the massage therapy doselreglmens will be safe and well
tolerated, based on our pilot trial data and the safety and acceptability record of therapeutic
massage, as reported in the literature.

Specific Aim #3: _To assess the duration of therapeutic effects of 8 weeks of Swedish
massage on OA of the knee,

Therapeutic effect will be measured by validated outcome measures (WOMAC Global, Visual
Analog Scale pain, range of motion and time to walk 50 feet) in patients with OA of the knee at the
conclusion of therapy, and 2 and 4 months post therapy (8, 16, and 24 weeks post baseline).

We hypothesize, based on our pilot trial, that decreased pain and increased function will be
present at the end of treatment and persist at least two months after cessation of massage
treatment. The later time point of 4 months post therapy has been added. to further assess
durability of therapeutic effect and is exploratory.

11.2 Sample Size Considerations

This dose-finding phase 11 clinical trial sample size was not based on statistical power estimation
equations. At the completion of the trial, an independent three-member expert panel will be
convened to review the results using a Modified Delphi Technique of consensus agreement to
determine the appropriate regimen to advocate for later phase It evaluation. _

e Multiple imputation techniques for analysis of incomplete data will handle missing data in
order to insure adequate power and avoid biased estimates of standard errors, leading to
incorrect p-values. . -

e Drop-out & withdrawal rate assumed at 20% cumulatively across the two clinical sites.
An intention-to-freat analysis will be used fo evaluate pre- and post-test scores to address
the effects of the interventions on randomly.assigned subjects whether or not they complete

the study. Using the principle of last observation carried forward, missing post-test scores

will be filled with the test scores that will be collected closest to the time of dropout.
Secondary analyses will include tests to determine whether the interventions.are effective
for those subjects who actually complete the study (i.e. per-protoco! analysis).

» Nointerim analyses planned.

Based on these issues/assumptions, final total sample size was determined to be 125 partlcnpants _

- with randomization into five arms of 25 across the two clinical sites.

11.3 Final Analysis Plan

Subjects will be randomly assigned to a usual care or one of the four treatments. Each subject will
be measured before and after treatment for the outcome measures described above. The goal of
the trial is to compare the pre-post scores of the control group to the pre-post scores fo the
massage treatments for each ouicome measure. With more than two time points of measurement in
this study, two-way ANOVA using linear mixed model regression with time as repeated measure will
be employed to analyze data. Correlation within subject will be modeled by incorporating a random
intercept term to the model. Thus, the intercept (which corresponds fo baseline value of the
~outcome under consideration) will be assumed to vary randomly among patients following a normaI
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distribution with some overall population mean and fixed variance. In addition to the effect of time
on the outcome measures, other factors will be incorporated into the regression models in order to
adjust for potential confounding factors (i.e., covariate imbalance not eliminated by randomization)
such as demographics, clinical site, and chnlca[ factors. Descriptive and exploratory analyses of all
measured outcomes will be carried out before embarking on modeling or hypothesis testing
procedures. Distributions of variables are expected to meet criteria for analysis with parametric
statistics, but distributions will be assessed prior to analyses.

To ensure the comparability of study groups, ANOVA will compare baseline mean scores of all
“outcome measures (i.e. WOMAC, VAS, ROM, time to do 50 feet, and biomarkers) by intervention
- assignment. ANOVA will also assess baseline differences among subgroups by various predictor
‘measures of interest.

Multiple imputation techniques for analysis of incomplete data will handle missing data in order to
insure adequate power and avoid biased estimates of standard errors, leading to incorrect p-values.
The SAS Ml procedure will be used to create multiple imputed datasets. The M! procedure provides
three methods for imputing missing values. Our method will depend on the type of missing data
pattern. Logistic models will determine the pattern of “missingness” of observations. For monotone
missing data patterns, either a parametric regression method that assumes normality or a
nonparametric method with propensity scores will be used. in the regression method, a model will
be fitted for each variable with missing values, with the previous variables as covariates. A new
model will be simulated to impute missing values for each variable. A propensity score will be
generated for each variable with missing values to indicate the probability of the observation being
missing. The observations will be grouped based on propensity scores, and an approximate
Bayesian bootstrap imputation will be applied to each group. For an arbitrary missing data pattern, a
Markov chain Monte Carlo (MCMC) method that assumes multivariate normality wilt be employed.
In MCMC, we will construct a Markov chain long enough for the distribution of the elements to
stabilize to a common, stationary distribution. By repeatedly simulating steps of the chain, this will
simulate draws from the distribution of interest. In Bayesian inference, information about unknown
parameters will be expressed in the form of a posterior distribution. MCMC has been applied as a
method for exploring posterior distributions in Bayesian inference. Through MCMC, we will simuilate
the entire joint distribution of the unknown quantities and obtain simulation-based estimates of
posterior parameters that will be of interest. Assuming that the data are multivariate normally
distribution, data augmentation will be applied to Bayesian inference with missing data by repeating

- a series of imputation and posterior steps. These steps will be iterated until the results are reliable

fora multlp!y imputed data set [141]. Our goal will be to have the iterations converge and then to
simulate an approxlmately independent draw of the mlssmg values.

_-An intention-to-treat analysis will be used to evaluate pre- and post-test scores to address the T

effects of the interventions on randomly assigned subjects whether or not they complete the study.
Using the principle of last observation carried forward, missing post-test scores will be filled with the
“test scores that will be collected closest to the time of dropout. Secondary analyses will include
-tests to determine whether the interventions are effective for those subjects who actually compfete
the study (i.e. per-protocol analysis).

'_ln all analyses, a two-tailed a of less than 0.05 will be considered statistically Signiﬁcant. SAS
software for Windows version 9.1 will be used to carry out all statistical analyses.
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Specific Aim #1:To identify the optimal practical dose and treatment regimen of an 8 week course of
Swedish massage therapy for OA of the knee. It is crucial to identify optimal dose and
treatment parameters for an intervention before proceeding to large efficacy trials. This
goal will be accomplished by comparing the efficacy of the following four regimens to usual
care control: 1. Thirty minutes, once a week, 2. Sixty minutes, once a week, 3. Thirty minutes,
twice a week for four weeks and once a week for four weeks, and 4. Sixty minutes, twice a week for
four weeks and once a week for four weeks. The regimens were chosen as practical regimens that
are commonly used in massage therapy and contain a range of doses, with one higher than the
pilot study and two lower doses. In addition to comparison to wait list, these regimens will be
compared to each other both quantitatively and qualitatively. These regimens were designed to
investigate the variables of length of individual treatment, (thirty vs. sixty minutes at once and twice
a week), frequency (one vs. two times/wk at thirty and sixty minutes), and fotal treatment time; 240
minutes (thirty once/wk x eight wks), 480 minutes (sixty once x eight wks), or 360 minutes (thirty
twice/wk x four wks and once wk x four weeks) and 720 minutes (sixty twice/wk x four wks, and
sixty oncefwk for four wks. :

. The regimens were chosen as practical regimens that are commonly used in massage therapy
and contain a range of doses, with one higher than the pilot study and two lower doses. In addition
~ to comparison to wait list, these regimens will be compared to each other both quantitatively and
qualitatively. These regimens were designed to investigate the variables of length of individual
* treatment, (thirty vs. sixty minutes at once and twice a week), frequency (one vs. two times/wk at
thirty and sixty minutes), and total treatment time; 240 minutes (thirty once/wk x eight wks), 480
minutes (thirty twice/wk or sixty once/wk x eight wks), or 960 minutes (sixty twice/wk x eight wks).

WOMAC: Repeated measures ANOVA using finear mixed model regression will be used fo
determine between-group and within-group (repeated measures ANOVA) changes in WOMAC
- global scores and changes in domain-specific (i.e. pain, stiffness, and functionality) WOMAC
measures, controlling for time-dependent variables. In addition to the effect of time on WOMAC,
other factors will be incorporated into the regression models, in order to adjust for potential
confounding factors such as demographics, clinical site, severity of illness, and use of other
medications. ‘

Visual Analog Scale (VAS): Between-group and within-group changes in outcome measures from
baseline to post-treatment will be compared using two-way repeated measures ANOVA. Potential
confounders, such as demographics, clinical site, severity of iliness and use of other medications
will be controlled forin an ANCOVA model. Range of Motion (ROM): The PROC MIXED function of
SAS will be used to perform repeated measures ANOVA to determine between-group changes in
ROM scores, controlling for time-dependent variables. Repeated measures ANOVA will assess

within-group changes in ROM scores. In addition te the effect of time on ROM scores, otherfactors.

will be incorporated into the regression models in order to adjust for potential confounding factors. .
such as demographics, clinical site, severity of illness and use of other medications. Timed walk to
50 feet: The PROC MIXED function of SAS will be used to perform repeated measures ANOVA fo
assess difference between the intervention and control groups controlling for time-dependent
variables. Repeated measures ANOVA will assess within-group changes in timed walk to 50 feet.
Generalized linear regression will assess the effect of significant covariates on the changes in timed
walk to 50 feet between the intervention and control groups. The validity of the models will be
- evaluated with residual analysis. Wilcoxon rank sum tests will analyze data if the validity of the
models is not fulfilled. ' : ' -
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Specific Aim #2: Safety profile: Data from the Daily Logs and limited history and physical exams
conducted at time points 0, 8, 16 and 24 weeks will be tabulated by treatment assignment by
complaint/sign/ symptom and severity grade (mild, moderate, and severe). 95% Cls around the
event rates will be determined across treatmentarms. The pilot study had one report of increased
discomfort after an intervention session and ceased further study conduct and follow-up, so we
anticipate few adverse events during the protocol.

Specific Aim #3: Duration of therapeutic effects: Therapeutic effect will be measured by
validated outcome measures (WOMAC Giobal, Visual Analog Scale pain, range of motion and time
to walk 50 feet) in patients with OA of the knee at the conclusion of therapy, and 2 and 4 months
post therapy (8, 16, and 24 weeks post baseline). Between-group and within-group changes in
outcome measures (WOMAC, VAS pain scale, range of motion and time to walk 50 feet) from
baseline to post-treatment time points (8, 16 and 24 weeks) will be compared fo identify duration of
effect using two-way repeated measures ANOVA. Potential confounders will be controlied for inan
ANCOVA model.

Expert Panel Review

ifi i . . . Assign kvel of scientific . .
(MOdleEd ) DEIph’ Systematic review of L] _meu]f_ﬁehst of . Slgenvﬂe;cet:cﬂ],? L g Modified Delphi
Technlque)._ At the cohort results inflzengal results | RGOS procedure
completion of the trial, - -
an independent three- _ 4
member expert panel : '

. Decisi 5 fid , Two Internet "rowmyis™
will be convened fo P Regimen | [®]  Consensus Mesting <] Scorkng of facters
review the results and
determine . the

appropriate regimen to advocate for later phase |ll evaluation. The pane! will be comprised of: 1} a
board-certified rheumatologist; 2) an integrative medicine internist from a major medical center with
an Integrative Medicine Center and 3) a nationally certified massage therapist. All experts will have
a minimum five years experience in their respective fields and provide the proper credentials to
indicate their expertise and interest in the treatment of OA of the knee. The panel will be identified
at the start of the project, convene fo discuss the protocol prior to initiation and will be informed
about study progress. Upon completion of the follow-up, results of the WOMAC, the secondary
outcomes (safety, joint flexibility, physical function and biomarkers) will be summarized, analyzed
and provided to the panel, initially blinded to treatment assignment. Using a modified Delphi
method approach, a facilitator will stimulate initial discussion among the panel over a
teleconference to solicit responses from each member, provide additional information if necessary,
and assist in reaching a consensus decision of the four active massage regimens based on the
study findings. Additional inferaction will be done through the Intemet using a secure UMDNJ

 community message board. Here, results will be available and the panel can respond anonymously

and create a discussion thread until a consensus is reached (See Figure below). The modified
Delphi Technique[136] is the most commonly used method for the production of clinical guidelines

involving expert consensus. Named after the Oracle of Delphi’s skills of interprétation, the process

proceeds in a series of “rounds” to help reach a consensus conclusion. The expert panel will
receive the dose-finding resulis; score the results and a final consensus review to form an opinion
by repeated feedback of the unblinded dose—frndmg cohort results The process has a structured
~ format and the voting is anonymous [137]
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12 SOURCE DOCUMENTS AND ACCESS TO SOURCE
DATA/DOCUMENTS

Each par_ticipating site will maintain appropriate medical and research records for this frial, in
compliance with ICH EB, Section 4.9 and regulatory and institutional requirements for the protection
of confidentialify of subjects. -

All patient information will be kept confidential. Procedures will conform to HIPAA, UMDNJ IRB,
Saint Barnabas Medical Center IRB, and Griffin Hospital IRB regulations. All paper data will be
maintained and secured in locked file cabinets. Unique identifiers will be used to distinguish
between patient records in paper files and on the electronic spreadshest. Copies of the CRF will be
provided for use as source documents and maintained for recording data for each subject enrolied
in the study.

Only individuals with appropriate OHRP certification will be permitted to handle study subject data
forms: Data collection is the responsibility of the clinical trial staff at each site underthe supervision
of the site Pl or co-investigator. During the study, the mvestlgator must maintain complete and
accurate documentation for the study.

~ The Yale-Griffin Prevention Research Center (PRC) will serve as the S.ta'tistical_ahd Data

Coordinating Center for this study and will be responsible for data management, quality review,
analysis, and reporting of the study data. The P! and co-investigator at UMDNJ will send data
materials on a monthly basis to the PRC to scan and analyze. Photocopies of all data sent will be
kept on site at UMDNJ. :
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13  QUALITY CONTROL AND QUALITY ASSURANCE

Study Coordination: The study teams will meet in the first quarter of the project to develop all the
appropriate tools and processes for study conduct. This includes the protocol, the consent forms,
the case report forms, the instruments to be used, the manual of operations and all other standard
operating procedures. The Manualization Panel will convene as described to create a manual for
the massage therapy sessions. Site study coordinators will be MPH trained, experienced in the
conduct of clinical research, and knowledgeable of Good Clinical Practices guidelines in the
conduct of clinical trials. The study coordinators will work with the study investigators at the
implementation of the protocols, which includes volunteer screening; assistance with advertising;
providing participant informed consent; and assisting participants with completing the outcome
instruments; reminders ic participants about daily logs; and work with the PRC for data collection
and query resolution. To maintain study coordinator blinding of treatment assignment, hospital staft
at the Siegler Center and the Integrative Medicine Center at Griffin Hospital will arrange massage
'session appointments, provide appointment reminders, and contact the PRC for participant
randomization. In addition, all evaluations of participants by the study coordinators will occur at
separate location from the sites of the massage intervention.

All source documents and laboratory reports must be reviewed by the clinical team and data entry
staff, who will ensure that they are accurate and complete. Adverse events must be graded,
assessed for severity and causality, and reviewed by the site Pl or designee. '
Data collection is the responsibility of the clinical trial staff at each site under the supervision of the
site Pl or co-investigator. During the study, the investigator must maintain complete and accurate
“‘documentation for the study. o

The Yale-Griffin Prevention Research Center (PRC) will serve as the Statistical and Data

Coordinating Center for this study and will be responsible for data management, quality. review,

analysis, and reporting of the study data. The Pl and co-investigator at UMDNJ will send data’

. materials on a monthly basis to the PRC to scan and analyze. Photocopies of all data sent will be
kept on site at UMDNJ.

Once a year, the two study teams (UMDNJ and Yale-Griffin) will meet with each other to review -
study progress, obstacles, issues and protocol conduct. The PRC will also send on a regular basis

a staff member fo conduct clinic_:_a! moni_t_o_ri_ng of the UMDNJ site to insure quality and prOfioqql

~ conduct.

All sites will be trained in standard study management procedures as well as the designated
massage protocol by the study coordinator and massage therapists at the Siegler Center. The
study coordinator will conduct an annual site visit at the Yale center to for quality assurance of all
" procedures. The site visits will include training on inclusion/exclusion. criteria, consent, retention,
instrument use, blinding, massage technique, and other logistics. Sites will be assessed to ensure
strict adherence to study protocol. All tools will be provided by UMDNJ based on material
successfully used in the published pilot study.
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Site coordinators will participate in monthly conference calls hosted by the Institute for
Complementary and Alternative Medicine to discuss trial logistics and progress. These will be -
attended by the Principal Investlgator Data Manager, and Study Coordinator. On a semi-annual
basis, study teams from each site will visit the other site to discuss study logistics, performance and
provide quality assurance in protocol conduct. Prior fo conduct, massage therapists from each site
will meet with study staff to review protoco! conduct, massage techniques described in detait in the
Massage Manual and come to consensus any therapeutic massage issues prior to protocol

- implementation.
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14 ETH!CSIPROTECTION OF HUMAN SUBJECTS

14.1 Ethical Standard

The investigator will ensure that this study is conducted in full conformity with the principles set forth
in The Belmont Report: Ethical Principles and Guidelines for the Protection of Human Subjects of
Research of the US National Gommission for the Protection of Human Subjects of Biomedical and
Behavioral Research (April 18, 1979) and codified in 45 CFR Part 46 and/or the ICH E6; 62 Federal
Regulations 25691 (1997). ' |

14.2 Institutional Review Board

Each participating institution must provide for the review and approval of this protocol and the
associated informed consent documents and recruitment material by an appropriate independent
ethics committee (IEC) or IRB registered with the OHRP. Any amendmenis to the protocol or
consent materials must also be approved before they are placed into use.

Performance Sites . OHRP Assurance | Expiration
Numbers

UMDNJ — School of Health Related Professions, Newark, | FWAQ00000036 April 24, 2011
NJ ' ' '

St. Barnabas Medical Center, Livingston, NJ FWAD0003433 September 22, 2008
Yale School of Medicine, New Haven, CT FWAD0002571 November 16, 2008
Griffin Hospital, Derby, CT FWADO000037 November 22, 2008

14.3 Informed Consent Process

A written informed consent form approved by each site’s Institutional Review Board (IRB) will be
used to obtain participant consent prior to clinical screening. Extensive discussion of risks and
possible benefits of this therapy will be provided to the subjects and their families. Consent forms

__describing in detail the massage interventions, study procedures, and risks are givento thesubject -

and written documentation of informed consent is required prior to starting intervention. Upon

reviewing the document, the investigator will explain the research study to the subject and answer

any questions that may arise. The subjects will sign the informed consent document prior to any
procedures being done specifically for the study. Informed consent will be obtained by the study
“coordinator at each site. All participants will be informed of the option of not participating, and of

stopping at anytime during the study. A copy of the informed consent document will be given to the

subjects for their records.
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The rights and welfare of the subjects will be protected by emphasizing to them that the quality of
their medical care will not be adversely affected if they decline to participate in this study. Consent
procedures will conform to HIPAA requirements and human subjects protection requirements of the
participating institutional review boards.

14.4 Exclusion of Women, Minorities, and Children (Special
Populations) '

Inclusion of Women: Eligible female volunteers will be approached for participation in this trial at
both participating clinical sites, as osteoarthritis of the knee is highly p_revalent in women.

Inclusion of Minorities: Eligible minority volunteers will be approached for participation in this trial
at both participating clinical sites, as osteoarthritis of the knee is prevalent in all races and ethnic
groups. ‘

~ Inclusion of Children: Children will not be approached to participate in this trial as osteoarthritis
of the knee Is a chronic condition typically seen in the elderly popuiation [5].

In the earlier study, conducted solely at St. Barnabas Medical Center, approximately 80% of the
cohort was female and 14% were non-white in ethnicity/race. Based on practice profile we
anticipate a similar mix of participants (reflective of osteoarthritis epidemiology) at the Integrative
Medicine Center at Griffin Hospital. ' '

14.5 Subjéct Confidentiality

Subject confidentiality is strictly held in trust by the participating investigaiors, their staff, and the
sponsor(s) and their agents.

All data obtained during the course of the study will be stored both electronically and in hard copy.
The study coordinator will be responsible for ensuring completion of all study forms and collection of .
all data materials. Survey and personal data will be entered into an encrypted electronic
spreadsheet by a dedicated data manager and/or the study coordinator at each site to help
coordinate massage session and follow-up schedules. All data for the study will be entered in
Cardiff Teleform-compatible scannable forms by a dedicated data manager. Once all entries have
' been made, the raw data files will be used to create SAS datasels. '

" To protect the privacy of patients, all patient information will be kept confidential. P'l‘é'cediir"éé""v\iil['"""' ST

conform to HIPAA, UMDNJ IRB, Saint Bamabas Medical Center IRB, Yale/Griffin Hospital IRB, and
Yale University HIC regulations. All paper data will be maintained and secured in locked file
cabinets. Unique identifiers will be used to distinguish between patient records in paper files and on
the electronic spreadsheet. Only individuals with appropriate OHRP certification will be permitted to
handle study subject data forms. N

The study monitor or other authorized representatives of the sponsor may inspect all documents -
and records required to be maintained by the investigator. The clinical study site will permit access

to such records,
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'14.6 Future Use of Stored Specimens

Not Applicable
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15 DATA HANDLING AND RECORD KEEPING

The Pl and co-investigators are responsible for ensuring the accuracy, completeness, legibility, and
timeliness of the data reported. All source documents will be completed in a neat, legible manner to
ensure accurate interpretation of data. Black ink is required to ensure clarity of reproduced copies.
When making changes or corrections, the original entry will be crossed out with a single line,
initialed and dated. '

Copies of the CRF will be provided for use as source documents and maintained for recording data
for each subject enrolled in the study.

DMID and/orit's désignee will provide guidance to investigators on making corrections to the source
documents and CRF.

All patient information will be kept confidential. Procedures will conform to HIPAA, UMDNJ IRB, )
Saint Barnabas Medical Center IRB, and Griffin Hospital IRB regulations. All paper data will be
maintained and secured in locked file cabinets. Unique identifiers will be used to distinguish
between patient records in paper files and on the eiectronic spreadsheet. Only individuals with
appropriate OHRP certification will be permitted to handle study subject data forms..

15.1 Data Management Responsibilities

Ali source documents and laboratory reports must be reviewed by the clinical team and data entry
staff, who will ensure that they are accurate and complete. Adverse events must be graded,
assessed for severity and causality, and reviewed by the site PI or designee.

Data collection is the responsibility of the clinical trial staff at each site under the supervision of the
site P] or co-investigator. During the study, the investigator must maintain complete and accurate
- documentation for the study. ' ‘ ‘ '

The Yale-Griffin Prevention Research Center (PRC) will serve as the Statistical and Data

. Coordinating Center for this study and will be responsible for data management, quality review, =

analysis, and reporting of the study data. The Pl and co-investigator at UMDNJ will send data
materials on a monthly basis to the PRC to scan and analyze. Photocopies of all data sent will be
kept on site at UMDNJ. E o -
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15.2 Data Capture Methods

All data obtained during the course of the study will be stored both electronically and in hard copy.

Survey and personal data will be entered into an encrypted electronic spreadsheet by a dedicated

data manager and/or the study coordinator at each site to help coordinate massage session and

follow-up schedules. All data for the study wili be entered in Cardiff Teleform-compatible scannable’
forms by a dedicated data manager. Once all entries have been made, the raw data files wili be
used to create SAS datasets.

15.3 Types of Data

Data for this study will include self-reported safety/adverse events, demographic, medical history
information, concomitant medications and outcome measures (eg, self-report guestionnaire
responses to the WOMAC scales, VAS pain scale, and measurements of range of motion and time
" to walk 50 feet). '

15.4 Timing/Reports

Data for this study will include self-reported safety/adverse events, demographic, medical history
information, concomitant medications and outcome measures (eg, self-report gquestionnaire
responses fo the WOMAC scales, VAS pain scale, and measurements of range of motion andtime -
to walk 50 feet).

15.5 Study Records Retention

- Study documents will be retained for five(5) years after the completion of the proposed clinical tnal
as per required by the UMDNJ lnstltutlonal Rewew Board. :

Protocol Deviations
A protocol deviation is any noncompliance with the clinical trial protocol, Good Clinical Practice
(GCP), or Manual of Procedures requirements. The noncompliance may be either on the partofthe
subject, the investigator, or the study site staff. As a result of deviations, correctlve actlons arefobe
developed by the site and implemented promptly. :

 These practices are consistent with ICH E6: :

"« Compliance with Protocol, sections 4.5.1, 4.5.2, and 4.5.3
e Quality Assurance and Quality Control, section 5.1.1
s 520 Noncompliance, sections 5.20.1, and 5.20,2.

.56 -



Version 2.1
30 September 2009

ttis the responsibility of the site to use continuous vigilance to idenﬁfy and report deviations within 5

working days of identification of the protocol deviation, or within 5 working days of the scheduled
‘protocol-required activity. :
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16 PUBLICATION POLICY

- Following completion of the study, the investigator is expected to publish the results of this research
in a scientific journal. The International Committee of Medical Journal Editors (ICMJE) member
joumals have adopted a trials-registration policy as a condition for publication. This policy requires
that all-clinical trials be registered in a public-trials registry such as ClinicalTrials.gov*, which is
sponsored by the National Library of Medicine. Other biomedical journals are considering adopting

similar policies. It is the responsibility of DMID to register this frial in an acceptable registry. Any.

- clinical trial starting enroliment after 01 July 2005 must be registered on or before patient
~enrollment.  For trials that began enroliment prior to this date, the ICMJE member journals will
require registration by 13 September 2005, before considering the results of the trial for publication.

The ICMJE defines a dlinical frial as any research project that prospectively assigns human subjects

to intervention or comparison groups to study the cause-and-effect relationship between a medical
intervention and a health outcome. Studies designed for other purposes, such as to study
pharmacokinetics or major toxicity (eg, Phase | trials), would be exempt from this policy.

*Journal! Citation:

De Angelis C, Drazen JM, Frizelle FA, Haug C, Hoey J, Horton R, et al. Clinical trial registration: a statement from the
international Committee of Medical Journal Editors. N Engl J Med. 2004;351:1250-1.
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SUPPLEMENTS/APPENDICES

APPENDIX A: SCHEDULE OF EVENTS

Weeks

Informed Consent

Eligibility Determination

- Limited History

Demographic Data Collection

Randomization

intervention (Massagé or Wait-List Control}

WOMAC Assessment

Visual Analog Pain Scale (VAS)

Range of Motion (ROM)

Timed walk of 50 ft

Daily Concomitant Medication and Adverse Event Log
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