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SUMMARY

Official Title

The Effectiveness and Safety of Single 6ml Hyaluronic Acid Intra-articular Injection (Suplasyn® 1-shot) in

Managing Symptomatic Primary Osteoarthritis of the Knee in Real-life Practice: ESSIK Survey.

Responsible Party/Sponsor

Mylan Institutional International
Thurgauerstrasse 40
8050 Zdrich, Switzerland

Main investigator/Study Coordinator

Pavel Martinek, MD
Krnov Hospital (Czech Republic)

Study Officials/Investigators

Orthopeadists/Traumatologists

Review Board

All study materials have been approved by the Ethical Committee for Clinical Investigation of the Krnov
Hospital (The Czech Republic).

Primary Qutcome

To assess changes in clinical outcome of patients with OA recommended with a single Suplasyn® 1-shot

6ml injection for viscosupplementation.

Intended Intervention:

A single dose of Suplasyn®1-shot (6ml) for the viscosupplementation of the knee.

Study Type:
Observational, non-interventional, international and multicenter study.

Study Design

Observational Model: Case-Only; Time Perspective: Prospective study
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Condition for Study

Osteoarthritis of the Knee.

Study sample

Patients over 18 years old with Primary Knee Osteoarthritis (Kellgren’s grades | to Ill) without effusion.

Data Monitoring

Clever Instruments S.L. will be in charge of logistic and clinical trial monitoring.

Calendar
Study Start Date: June, 2014 — September, 2014

Study Completion Date: December, 2014 - March, 2015

Overall study period will be of 6 months, approximately.
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1 GENERAL INFORMATION

Official Title

The Effectiveness and Safety of Single 6ml Hyaluronic Acid Intra-articular Injection (Suplasyn® 1-shot) in

Managing Symptomatic Primary Osteoarthritis of the Knee in Real-life Practice: ESSIK Survey.

Responsible Party/Sponsor

Mylan Institutional International
Thurgauerstrasse 40
8050 Zdrich, Switzerland

Main investigator

Pavel Martinek, MD
Krnov Hospital (Czech Republic)

Study Officials/Investigators

Orthopeadists/Traumatologists

Duration of the Study

Intended duration: 6-9 months

Data will be provided by investigators from the clinical results observed in patients who were
recommended with viscosupplementation with Suplasyn® 1-shot between June-September 2014 and
December2014-March 2015.

The assignment of the patient to a particular therapeutic strategy should not be decided in advance by
this protocol but falls within current practice and the use Suplasyn® 1-shot was clearly separated from

the decision to include the patient’s data in this study.
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2 BACKGROUND

Osteoarthritis (OA) of the knee is a painful and disabling condition that is becoming more
prevalent in patients over 50 years of age that results in symptoms in 10% of people older than 55 years

which severely impair up to a quarter overall these patients. (1)

OA is generally treated using conservative measures at initial phases of the disease (2), more
frequently with analgesics, topical and oral non-steroidal anti-inflammatory drugs (NSAIDs). However,
their long-term use of these agents might different organic risks such as complications in hepatic,

cardiovascular, gastrointestinal or renal systems.

In recent years, viscosupplementation has been more often used as a therapeutic modality for
the management of knee OA (3,4). Intra-articular injections of Hyaluronic Acid (HA) have shown good
safety profiles and efficacy for treating knee OA pain. Recent clinical data have demonstrated that anti-
inflammatory and chondroprotective effects of HA viscosupplementation are associated with a
significant and maintained reduction on pain up to 14-26 weeks after injection while improving patients’
function (5-7), results which show a clear difference compared to the short-term effect of other

interventions such as pharmacological treatment with NSAIDs and/or corticosteroid injections.

Viscosupplementation

Viscosupplementation is intended as an alternative of HA’s degradation in the synovial fluid of
patients affected with knee osteoarthritis by the administration of exogenous HA through intra-articular
injection. Viscosupplementation is recommended (6) for the treatment of knee OA by the current
Osteoarthritis Research Society International (OARSI) Guidelines and previous practice guidelines (4,8-
11) and despite that in other reference documents such as current Clinical Practice Guidelines (CPG) of
the American Academy of Orthopaedic Surgeons (AAOS) is not included as a main
recommendation(12), this makes reference to published evidence reporting significant improvements on
OA symptoms after viscosupplementation. Because of the lack of evidence and the possible
discrepancies across studies, conclusion should be as that viscosupplementation may be of significant

benefit for some patients (13).

Administration of an exogenous HA cannot explain long-term reduction of symptoms,

considering that HA has short half-life. HA has biological effects on the inflammatory cells and
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stimulates HA production by synovial cells. Its key molecular role in joints’ biomechanics explains how a
reduction in its concentration and molecular weight greatly alters the properties of synovial fluid, causing
cartilage damage and worsening osteoarthritis symptoms (14). Treatment with exogenous HA attempts
to restore the elasticity and viscosity of synovial fluid to normal levels, resulting in pain reduction and
functional improvement. Different studies have also confirmed that HA interacts with mediators of
inflammation and matrix turnover in joint cells. HA has also a biosynthetic chondroprotective effect (15-
20).

Identification of CD44, a glycoprotein expressed on the cell surface of chondrocytes, may
explain HA interaction with chondrocytes since CD44 is considered a HA’s receptor at the chondrocyte
cell surface so the provision of exogenous HA into articular cartilage is facilitated through this receptors
(21,22).

Single Injection

In order to reduce the number of intra-articular injections (and potential related side effects) a
randomized, double-blind study was conducted, and the results demonstrated the efficacy, safety and
long-term effects (up to 26 weeks) of a single-dose injection of visco-supplementation (26). Study
assessing five different dosing regimens of viscosupplementation suggests that a single 6 ml injection of
HA may be as efficacious, and as well tolerated, as 3 x 2 ml one week apart (25).

Single injection of HA offers statistically significant and clinically meaningful improvements (30)
both in pain and physical function in patients with knee OA, thereby demonstrating the multi-dimensional
effectiveness of this therapy (23).

The single injection represents an attractive alternative to the three injections treatment regimen
with documented statistically and clinically significant improvements (30) both in pain and physical
function in patients with knee OA (23), reducing the number of intra-articular injections required and

thereby offering potential comfort and safety benefits to patients.

Suplasyn® 2ml and 1-shot (6ml)

Suplasyn® is a low-intermediate molecular weight HA (500-1000 kDa) product which is safe and
well tolerated (24). Suplasyn® is a CE marked Medical Device (CE0473) and is approved by in several
countries for the treatment of pain associated with knee osteoarthritis.

Suplasyn® 1-shot is supplied in the form of a prefilled syringe containing 60 mg/ 6ml of sodium

hyaluronate in a viscoelastic solution administered as a single injection. It is marketed jointly with the
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2ml Suplasyn® (prefilled syringe containing 20 mg/2ml sodium hyaluronate) which is administered
according to a dosing regimen of one injection per week for three to six weeks.

Suplasyn® has shown to be more effective than placebo on pain and function in knee
osteoarthritis (24) with similar efficacy when compared to NSAIDs (27) and with maintained effects over
the long term (28). These studies also demonstrated its excellent safety profile.

Suplasyn® has also demonstrated useful health economic benefits with a reduction in the costs

of management of knee OA during the 26-weeks following the course of viscosupplementation (29).

Study Rationale

The current study is designed to assess the effectiveness and safety of one 6ml injection of Suplasyn®
1-shot in a 26-week, international, multicenter, non-interventional observational study of patients
recommended with a single intra-articular 6ml injection for the treatment of knee osteoarthritis. The
intention is to assess the efficacy and safety of the treatment in real-life practice. Our primary target is to

obtain and verify long-term outcomes from a naturalistic primary care experience.

Rationale for using viscosupplementation is to restore the protective viscoelasticity of synovial
hyaluronic acid, decrease pain and improve mobility. Immediate benefit of viscosupplementation is the
relief of pain while long-term benefits results are believed to include the return of joint mobility by the
restoration of trans-synovial flow and the metabolic and rheological homeostasis of the joint (31). Short
duration of HA within the joint does not fully explain the indisputable long-term clinical efficacy seen in

practice (32).

In this case, it is appropriate to evaluate, under real-life conditions, the short-term and long-term
effectiveness of a single injection of Suplasyn® 1-shot 6ml intra-articular injections and to how the
extended treatment regime may impact patient satisfaction or treatment safety.

3 OBJECTIVES

3.1 Main Objective

To assess changes in clinical outcome of patients with OA recommended with a single injection with
Suplasyn® 1-shot viscosupplementation for knee OA during a 26 weeks follow-up.
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3.2 Secondary Objectives

- To evaluate the safety profile and adverse events (AEs) of Suplasyn® 1-shot injection.
- To evaluate the concomitant consumption of permitted rescue medications (analgesics,
NSAIDS) throughout the study.

- To evaluate characteristics of the beneficiary population (Intended to treat).

4 SOURCE OF INFORMATION

All data will be provided by the researcher and by the patients who assist to the
orthopedist/traumatologist with a symptomatic knee OA and according to physician criteria could be

recommended with viscosupplementation with Suplasyn® 1-shot.

5 STUDY DESIGN

5.1  Study Type:

Observational, non-interventional, international and multicenter study.

5.2  Study Design

Observational Model: Case-Only; Time Perspective: Prospective study

5.3  Study population

Main Selection Criteria:

Patients consulting to the orthopedist/traumatologist to primary care centers and according to specialist
evaluation are susceptible of been recommended with viscosupplementation through a single
intraarticular injection of Hyaluronic Acid (Suplasyn® 1-shot). All patients who received the specific

recommendation are includable for study.

Eligible patients:
- Ages: 18 years to 85 years
- Genders: Both
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Accepts Healthy Volunteers: No
Study Population: Patients with symptomatic primary knee OA, with radiological grades | to il

(according Kellgren-Lawrence Score) and without clinical effusion at time of inclusion.

All patients whose data will be recorded should have been informed by the researcher of the nature of

the study and that his/her participation is voluntary. Registration of their data has to be started as long

as he/she has signed the consent form and has clearly understood all the study procedures. Consent

form could be obtained orally as long as the researcher asks for a witness to sign (i.e. nurse or patients’

relative).

Inclusion Criteria:

Age between 18 and 85 years old

Primary osteoarthritic degeneration of the knee (patients with documented knee osteoarthritis)
Patients fulfilling criteria for primary knee osteoarthritis, radiological grades I-lll (Kellgren—
Lawrence) (35) and joint space width 22 mm

Patients without clinical effusion at baseline

Fully aware of study procedures

Willing to participate in all study processes and assessments

Exclusion Criteria:

Allergic reactivity to hyaluronic acid

Current knee infection, infection around injection site or any skin disease
Pregnancy or lactation

Participating in other clinical trial

Any reason that may jeopardize the collection of data (patient likely to be lost-to-follow up)

5.4 Duration of Study Period and Follow-up

All patients will be followed during 26 weeks after the injection with Suplasyn® 1-shot: The study end

date will be considered when the last patient has completed the observation period.

5.5

Intended Intervention

6ml of Hyaluronic Acid Intra-articular Injection (Suplasyn® 1-shot) on the affected knee at

baseline (Day 1).
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« Paracetamol, NSAID or analgesics are allowed as a rescue medication if unbearable pain had
not improved after at least 1 hour rest.

e Glucosamines and chondroitines or other slow-acting drugs for osteoarthritis (i.e. diacerhein or
avocado/soybean unsaponifiables) are allowed if at a stable dosage for 3 months or more.

Consumption of rescue or other medication is recorded in a patients data form.
5.6 Sample size calculation

As it is an observational study of descriptive nature, a minimum margin to obtain statistical significance
has not been settled. An estimated sample of 300 patients that have could be recommended during the

established period for inclusion of data is considered.

6 MAIN VARIABLES

6.1 Main Variables for Evaluation

— Knee pain symptoms

— Physical function

— Quality of Life (QoL)

— Safety (Adverse Events)

6.2 Measures

The quality-of-life questionnaires that are completed by the patient with no input from the healthcare
personnel may be more objective, because they more faithfully reflect the experience of the patient. In
knee osteoarthritis treatment, the self-assessed Oxford Knee Score (OKS) and Visual Analog Scale
(VAS) are widely used.

M Patients Outcome assessed with the Oxford Knee Score (OKS) (39): Describes any changes
from baseline over a period of 6 months; the study subjects will complete personally the (OKS)
questionnaire at baseline, 1 and 6 months following the viscosupplementation of the knee.

This is a “self-administered” questionnaire. It has 12 items on daily activities, which the patient must

answer without help from healthcare personnel. Each item is scored from 1 (normal function) to 5

(extreme difficulty). The global score is the sum of the 12 item scores. Therefore, the best possible

score is 12 and the worst possible score is 60. Partial scores have also been defined, for pain
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(questions 1, 4, 5, 8 and 9) (5-25 points), range of motion (questions 2, 3, 7 and 12) (4 - 20 points) and
walking (questions 4, 6, 9, 10 and 11) (5-25 points).

The OKS is a disease-specific, purpose built, high performance instrument for evaluative research in
knee osteoarthritis clinical trials. It assesses the outcome, as judged by the patient. This is of value in
the large multicenter trials. (40-42) The OKS questionnaire may be compared with others that have
been successfully applied to the treatment of osteoarthritis, but it has the advantage over assessments
such as the Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC) and the Arthritis
Impact Measurement Scales (AIMS), in that it is intended specifically for use with knee surgery and

knee OA treatment alone, and is simpler and quicker to process (37,38).

M Pain evaluated with the Visual Analog Scale (VAS)
The (VAS) will describe the change in the level of knee pain from baseline following
viscosupplementation of the knee. (Time Frame: The study subjects will complete the (VAS) at
baseline, 1 and 6 months following the viscosupplementation of the knee.)
The (VAS) responses are expressed on a 100 mm line, with O representing no pain and 100 mm
representing the worst pain possible. (43,44) The patient places a mark across the line representing
where their perceived pain lies, from no pain to severe pain; measured at rest (night) and during daily

activities.

M Safety assessment

Adverse events observed by the doctors or reported by the patients spontaneously or following a non-
leading questions, will be collected on patient data form. Particular attention will be paid to local painful
reactions at the injection site, post-injection reactions (i.e. effusion, skin rush, swelling, warmth) and

acute pseudoseptic arthritis (36).

7 STATISTICAL ANALYSIS

All data will be analyzed with the statistical software SPSS-Windows.
7.1  Descriptive Statistics

All variables recorded will be descriptively analyzed. Categorical variables will be presented as

frequencies and proportions. Quantitative factors (continuous/ordinals) will be also presented as central
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tendencies indexes (mean, median) and dispersion measures (standard deviation, minimum and

maximum values).
7.2 Study Objectives

Primary outcome is to assess in real-life practice the effectiveness of viscosupplementation treatment
using Suplasyn® 1-shot 6ml injection (60 mg/6ml sodium hyaluronate, 500-1000kDa MW). The primary
efficacy endpoint is the change from baseline in the Oxford knee score assessing the function of the
OA knee at 4 and 26 weeks and the change from baseline in the patient-rated knee OA pain
assessment (100 mm visual analogue scale/VAS) at 4 and 26 weeks.

Both scores obtained with the Oxford Knee Score and Pain VAS will be registered at 1 and 6 months
following viscosupplementation of the knee.

Secondary objectives correspond to the evaluation of the safety profile and adverse events (AEs) of
Suplasyn® 1-shot 6ml injection, assessment of concomitant consumption of permitted rescue
medications (analgesics, NSAIDs) throughout the study and the known the characteristics of the
beneficiary population (intend-to-treat).

Continuous variables will be expressed as mean + Standard Deviation (SD) while categorical binary
variables will be presented as percentages.

Both primary and secondary objectives will be analyzed with tests for repeated measures to determinate
the evolution of the variables throughout study visits. P values <0.05 will be considered as statistically

significant.
7.3 Sample stratification

Sample could be stratified based on factors such as patients’ characteristics (gender, age), Knee OA
radiological characteristics, use of conventional medication (NSAIDS, corticosteroid injections), history
of interventional treatment in the affected knee (open surgery, arthroscopy, arthrocentesis) and
impairment associated with the perceived pain caused by the OA. These variables will be analyzed
through statistic tests for independent measures.

8 ETHICAL CONSIDERATIONS

8.1 General Considerations

The present protocol will be conducted in full concordance with principles of the “Declaration of Helsinki”
(Helsinki, 1964) amended by the 64th World Medical Assembly (Fortaleza, 2013), the Good Clinical
Practice.
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The ESTIK survey correspond to Post-Market Clinical Follow-up (PMCF) studies conducted using CE
marked devices according to the Council Directive 93/42/EEC concerning Medical Devices (June 14,
1993, last amended by Directive 2007/47/EC of the European Parliament and of the Council of on
September 5%, 2007) which represents that Suplasyn® 1-shot should be recommended following the
Good Clinical Practice principles, thus to be use in the usual manner in accordance with the instructions

for use (leaflet) supplied with the marketed products.
8.2 Evaluation of benefit-risk for patients during study

The participation in this study does not involve or represent an increased risk for patients and does not
modify the usual therapeutic practices. Participants will be not subjected to additional or extraordinary

diagnostic tests other than those normally indicated for these patients.
8.3 Safety Assessment

Adverse events observed by the doctors or reported by the patients spontaneously or following a non-
leading questions, will be collected on patient data form. Particular attention will be paid to local painful
reactions at the injection site, post-injection reactions (i.e. effusion, skin rush, swelling, warmth) and

acute pseudoseptic arthritis. (36)
8.4 Patients Information Sheet and Consent Form

All patients will receive an information sheet with a description of the study and its procedures as well as
a consent form to be signed. It is important to remark that all patients whose data will be recorded
should be informed of the nature of the study and have to give their informed consent (or oral consent
with signature of a witness, i.e. nurse or relative) for the collection of their data, since this project is an
observational study thus the decision to include a patients in it must be considered after the

recommendation of Suplasyn®1-shot.
8.5 Ethical Committee Evaluation

All study materials, including protocols and surveys, have been developed by Dr. Martinek, and have
been approved by the Ethics Committee for Clinical Research of the Krnov Hospital (Czech Republic).

8.6 Data Protection

Researchers will guarantee the anonymity of each patients participating in the study and will protect

his/her identity from third-parties or non-authorized figures.
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No personal information which may allow identifying patients will be recorded. Patients’ identity will be
codified in the Case Data Forms and only each researcher will have access to this data in cases of
verification or clarifications.

All the data recorded in the surveys will be hosted in secured servers with restricted access, which are
also subjected to Spanish Data Protection laws (database files are notified and registered at the

Spanish Data Protection Agency) according the “Ley Organica 15/1999, 13 de diciembre de 1999”.

8.7 Interference with researcher prescription habits

Suplasyn® 1-shot should be recommended following the Good Clinical Practice principles, thus to be
use in the usual manner in accordance with the instructions for use (leaflet) supplied with the marketed
products. The assignment of the patient to a particular therapeutic strategy is not decided in advance by
a trial protocol but falls within current practice and the use of the medical device is clearly separated

from the decision to include the patient in the study.

No additional diagnostic or monitoring procedures shall be applied to the patients and epidemiological

methods shall be used for the analysis of collected data.

9 PRACTICAL CONSIDERATIONS

9.1 Work plan

All researches will have to register to be assigned with an personal id and password for access to study
online surveys. Once the researcher has signed the researcher commitment form and have received a

confirmation of his/her registration can proceed to the inclusion of data.

Patients will be selected from those who accomplish inclusion criteria, based on the consecutive
sampling technique. Researcher will proceed to explain patient about the study and ask for a signature

on the consent form prior to the inclusion.

It is important to keep in mind that the recommendation with Suplasyn® 1-shot for the
viscosupplementation of the affected knee is not conditioned to the development of the study or the

inclusion of a specific patient in this studly.

Data will be recorded by the researcher in an online electronic Case Report Form (eCRF) to which will
access with their id and password. The online platform will assign to each patient an automatic and
unique code which will allow registering his/her clinical information throughout all study visits for the later

generation of a database and an analysis of the final results. The eCRF does not contain any patients’
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personal information and the researcher is committed to keep the access information and the content of

the eCRFs in complete anonymity, besides the obligation to accomplish with the principles and laws

applicable in his/her local context, being fully responsible for the truthful of the provided data.

9.2

On visit 1 (baseline) patient will receive the single intraarticular injection of 6ml of Hyaluronic
Acid - Suplasyn® 1-shot in the affected knee following the product instructions leaflet and
according to standard measures for these types of procedures. In this visit, patient will also
have to complete the Patient eCRF which includes the OKS.

Visit 2 (1 month after injection): Researcher will complete the eCRF corresponding to that
visit by recording data on patient’s consumption of any pharmacological treatment for pain
during the previous month, recording data on frequency, dose and type of drug used. In this
visit patient will have to assess his/her perceived pain with the VAS, grading the intensity of this
symptom "during daily activities" and "at rest/at night".

Adverse events should be investigated. In case the researcher obtains as a response to the
question "How did you feel since your last visit" any adverse event since prior visit, the Adverse
Event Form should be completed and sent to the study coordinator.

Visit 3 (6 months after injection): The procedure will be the same that on visit 2.

Interim and Final Reports

A final report will be developed based on the final results.

9.3

Dissemination of results

All data collected during this study will be used globally and not individually. Researchers who

participated in the project will receive a copy of the final study report with the results obtained and this

document shall be confidential.

Scientific publications and/or materials including conference presentations will be considered, always

making explicit reference to the study.

10 REFERENCES

1. Peat G, McCarney R, Croft P. Knee pain and osteoarthritis in older adults: a review of community

burden and current use of primary health care. Ann Rheum Dis. 2001;60:91-7.

2. Buckwalter JA, Saltzman C, Brown T. The impact of osteoarthritis: implications for research. Clin
Orthop Relat Res. 2004;427:S6-15.

17 | The Effectiveness and Safety of Single 6ml Hyaluronic Acid Intra-articular Injection (Suplasyn®1-shot) in
Managing Symptomatic Primary Osteoarthritis of the Knee in Real-life Practice: ESSIK Survey



CONFIDENCIAL

10.

1.

12.

13.

14.

Zhang W, Moskowitz RW, Nuki G, et al. OARSI recommendations for the management of hip and
knee osteoarthritis, Part Il: OARSI evidence-based, expert consensus guidelines. Osteoarthritis
Cartilage. 2008;16:137-62.

American College of Rheumatology Subcommittee on Arthritis Guidelines. Recommendations for
the Medical Management of Osteoarthritis of the Hip and Knee. Arthritis Rheum. 2000;43:1905-15.
Roque V, Agre M, Barroso J, Brito I. Managing knee ostheoarthritis: efficacy of hyaluronic acid
injections. Acta Reumatol Port. 2013;38:154-61.

Zhang W, Nuki G, Moskowitz RW. OARSI recommendations for the management of hip and knee
osteoarthritis part lll: changes in evidence following systematic cumulative update of research
published through January 2009. Osteoarthr Cartilage. 2010;18:476-99.

Navarro-Sarabia F, Coronel P, Collantes E, Navarro FJ, Rodriguez de la Serna A, Naranjo A,
Gimeno M, Herrero-Beaumont G. A 40-month multicentre, randomized placebo-controlled study to
assess the efficacy and carry-over effect of repeated intra-articular injections of hyaluronic acid in
knee osteoarthritis: the AMELIA project. Ann Rheum Dis. 2011;70:1957-62.

Bellamy N, Campbell J, Robinson V, et al. Viscosupplementation for the treatment of osteoarthritis
of the knee. Cochrane Database Syst Rev. 2006;19:CD005321.

Divine JG, Zazulak BT, Hewett TE. Viscosupplementation for knee osteoarthritis: a systematic
review. Clin Orthop Relat Res. 2007;455:113-22.

Jordan KM, Arden NK, Doherty M, et al. EULAR recommendations 2003: an evidence based
approach to the management of knee osteoarthritis: report of a task force of the Standing
Committee for International Clinical Studies Including Therapeutic Trials (ESCISIT). Ann Rheum
Dis. 2003;62:1145-55.

Simon L, Lipman AG, Jacox AK, et al. Guidelines for the management of pain in osteoarthritis,
rheumatoid arthritis, and juvenile chronic arthritis. In: APS Clinical Practice Guidelines Series, 2nd
edn. Glenview, IL: American Pain Society, 2002.

American Academy of Orthopaedic Surgeons. Clinical practice guideline on the treatment of
osteoarthritis (OA) of the knee. Evidence-based guideline. Ed 2. May 2013. Accessed 5
November, 2013.

Lubowitz JH, Provencher MT, Poehling GG. Congratulations and Condemnations: Level | Evidence
Prize for Femoral Tunnel Position in ACL Reconstruction, and AAOS Clinical Practice Guidelines
Miss the Mark—Again.

Fam H, Bryant JT, Kontopoulou M. Rheological properties of synovial fluids. Biorheology.
2007;44:59-74.

18 | The Effectiveness and Safety of Single 6ml Hyaluronic Acid Intra-articular Injection (Suplasyn®1-shot) in
Managing Symptomatic Primary Osteoarthritis of the Knee in Real-life Practice: ESSIK Survey



CONFIDENCIAL

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

Ghosh P, Guidolin D. Potential mechanism of action of intra-articular hyaluronan therapy in
osteoarthritis: Are the effects molecular weight dependent? Semin Arthritis Rheum. 2002;32:10-37.
Greenberg DD, Stoker A, Kane S, et al. Biochemical effects of two different hyaluronic acid products
in a co-culture model of osteoarthritis. Osteoarthritis Cartilage. 2006;14:814-22.

Karna E, Miltyk W, Palka JA, et al. Hyaluronic acid counteracts interleukin-1-induced inhibition of
collagen biosynthesis in cultured human chondrocytes. Pharmacol Res. 2006;54:275-81.
Takahashi K, Goomer RS, Harwood F, et al. The effects of hyaluronan on matrix metalloproteinase-
3 (MMP-3), interleukin-1 beta (IL-1beta), and tissue inhibitor of metalloproteinase-1 (TIMP-1) gene
expression during the development of osteoarthritis. Osteoarthritis Cartilage. 1999;7:182-90.
Takahashi K, Hashimoto S, Kubo T, et al. Effect of hyaluronan on chondrocyte apoptosis and nitric
oxide production in experimentally induced osteoarthritis. J Rheumatol. 2000;27:1713-20.

Waddell DD, Kolomytkin OV, Dunn S, et al. Hyaluronan suppresses IL-1beta-induced
metalloproteinase activity from synovial tissue. Clin Orthop Relat Res. 2007;465:241-8.

Akmal M, Singh A, Anand A, Kesani A, Aslam N, Goodship A, Bentley G. The effects of hyaluronic
acid on articular chondrocytes. J Bone Joint Surg Br. 2005; 87:1143-9.

Manicourt DH, Pita JC. Progressive depletion of hyaluronic acid in early experimental arthritis in
dogs. Arthritis Rheum. 1988;31:538-44.

Strand V, Baraf HS, Lavin PT, Lim S, Hosokawa H. A multicenter, randomized controlled trial
comparing a single intra-articular injection of Gel-200, a new cross-linked formulation of hyaluronic
acid, to phosphate buffered saline for treatment of osteoarthritis of the knee. Osteoarthritis
Cartilage. 2012;20:350-6.

Petrella RJ, Petrella M. A prospective, randomised, double-blind, placebo controlled study to
evaluate the efficacy of intraarticular hyaluronic acid for osteoarthritis of the knee. J Rheumatol.
2006;33:951-6.

Conrozier T, Jerosch J, Beks P, Kemper F, Euller-Ziegler L, Bailleul F, Chevalier X. Prospective,
multi-centre, randomised evaluation of the safety and efficacy of five dosing regimens of visco-
supplementation with hylan G-F 20 in patients with symptomatic tibio-femoral osteoarthritis: a pilot
study. Arch Orthop Trauma Surg. 2009;129:417-23.

Chevalier X, Jerosch J, Goupille P, van Dijk N, Luyten FP, Scott DL, Bailleul F, Pavelka K. Single,
intra-articular treatment with 6 mL of hylan G-F 20 in patients with symptomatic primary
osteoarthritis of the knee: A randomised, multi-centre, double-blind, placebo-controlled trial. Ann
Rheum Dis. 2010;69:113-9.

19 | The Effectiveness and Safety of Single 6ml Hyaluronic Acid Intra-articular Injection (Suplasyn®1-shot) in
Managing Symptomatic Primary Osteoarthritis of the Knee in Real-life Practice: ESSIK Survey



CONFIDENCIAL

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Petrella RJ, DiSilvestro MD, Hildebrand C. Effects of hyaluronate sodium on pain and physical
functioning in osteoarthritis of the knee: a randomised, double-blind, placebo-controlled clinical trial.
Arch Intern Med. 2002;162:292-8.

Petrella RJ. Hyaluronic acid for the treatment of knee osteoarthritis: Long-term outcomes from a
naturalistic primary care experience. Am J Phys Med. 2005;84:278-83.

Mazieres B, Bard H, Ligier M, Bru I, d'Orsay GG, Le Pen C. Medicoeconomic evaluation of
hyaluronic acid for knee osteoarthritis in everyday practice: the MESSAGE study. Joint Bone Spine.
2007;74:453-60.

Arden NK, Akermark C, Andersson M, Todman MG, Altman RD. A randomized saline-controlled
trial of NASHA hyaluronic acid for knee osteoarthritis. Curr Med Res Opin. 2013;30:279-86.

Wang CT, Lin J, Chang CJ, Lin YT, Hon SM. Therapeutics Effects of Hyaluronic Acid on
Osteoarthritis of the Knee. J Bone Joint Surg Am. 2004; 86-A:538-45.

Antonas KN, Fraser JRE, Muirden KD. Distribution of biologically labelled hyaluronic acid injected
into joints. Ann Rheum Dis. 1973;32:103-11.

Blanch Rubio J, Badstlbner R, Schnee B, Martinek P, ASKOT study : Effectiveness and safety of a
1-shot injection of sodium hyaluronate for knee osteoarthritis treatment. Springer Exp Drug Evid.
2013;1:1-8.

Van Linthoudt D., Gasser U.E., Evaluation of the analgesic efficacy and short-term tolerance of a
single 6ml injection of hyaluronic acid (Suplasyn 1-shot) on osteoarthritis of the knee, Dolor.
2013;28:89-92.

Kellgren JH, Lawrence JS. Radiological assessment of osteo-arthrosis. Ann Rheum Dis
1957;16:494-502.

Maheu E, Bonvarlet JP the Paris Rheumatologists Association. Acute pseudoseptic arthritis post
hyaluronane (HA) intra-articular injections. Results of a French survey in rheumatology practice.
Ann Rheum Dis. 2003;62:268.

Bellamy N, Buchanan WW, Goldsmith CH, Campbell J, Stitt LW., Validation study of WOMAC: a
health status instrument for measuring clinically important patient relevant outcomes to
antirheumatic drug therapy in patients with osteoarthritis of the hip or knee. J Rheumatol.
1988;15:1833-40.

Kirwan JR, Currey HL, Freeman MA, Snow S, Young PJ. Overall, long-term impact of total hip and
knee joint replacement surgery on patients with osteoarthritis and rheumatoid arthritis. Br J
Rheumatol. 1994;33:357-60.

Dawson J, Fitzpatrick R, Murray D, Carr A. Questionnaire on the perceptions of patients about total
knee replacement. J Bone Joint Surg Br. 1998;80:63-9.

20 | The Effectiveness and Safety of Single 6ml Hyaluronic Acid Intra-articular Injection (Suplasyn® 1-shot) in
Managing Symptomatic Primary Osteoarthritis of the Knee in Real-life Practice: ESSIK Survey



CONFIDENCIAL

40.

41.

42.

43.

44,

Clarke S, Lock V, Duddy J, Sharif M, Newman JH, Kirwan JR. Intra-articular hylan G-F 20 (Synvisc)
in the management of patellofemoral osteoarthritis of the knee (POAK). Knee. 2005;1:57-62.
Raman R, Dutta A, Day N, Sharma HK, Shaw CJ, Johnson GV. Efficacy of Hylan G-F 20 and
Sodium Hyaluronate in the treatment of osteoarthritis of the knee — a prospective randomized
clinical trial. Knee. 2008;15:318-24.

Vermesan D, Prejbeanu R, Laitin S, Damian G, Deleanu B, Abbinante A, Flace P, Cagiano R.
Arthroscopic debridement compared to intra-articular steroids in treating degenerative medial
meniscal tears. Eur Rev Med Pharmacol Sci. 2013;17(23):3192-6.

Carlsson AM: Assessment of chronic pain: I. Aspects of the reliability and validity of the visual
analogue scale. Pain. 1983;16:87-101.

Collins SL, Moore RA, McQuay HJ: The visual analogue pain intensity scale: What is moderate pain
in millimetres? Pain 1997; 72: 95-7.

21 | The Effectiveness and Safety of Single 6ml Hyaluronic Acid Intra-articular Injection (Suplasyn® 1-shot) in
Managing Symptomatic Primary Osteoarthritis of the Knee in Real-life Practice: ESSIK Survey



