suono3fur

SIIIYIIL09)SO U3 JO ¢ se 2An0aygo sreadde uonoafur ofSurs (suonoafur
->18[e1Ue-00SIA Kprasss oryderSorpes pue [ESTUI ) e se syuaned asoys so, yured Apresopowr ¢ snsxoA [) udwi3ar paseq vospedwod dnor3-rug-
H : 03 pasofre; uswdas agesop pasodorg 30 Apy3irs pue A[eoruoeuT paAjosd sopspelg

semonyed & YA-SIOUAS oxew ‘sfedrpex ApySyps snpy1Ieoa1so 29wy M siuaped
233 Aq vonepesdop yH Sunoaosd [Covomaatis ] s st 01 2 ur s[qrssod sy uow3ax pardepe uy

juepxonue n—me&HOm JO uonenuaduod o
Y31y e yo souasaxd a1 padpuy
syuauwraddnsoosia

AUHQ>UW %Hw\r JO 9¥9A38 T DS mUuNkUmuOE

M QOM@—.\-.MQAHOU 01 pprwr = [ D) ured Jo £113949s Jedrurd 93 uo Surpuada(y -
° (AT / 111 sns3aa 1T /
1) 2peId 20udIM e T-UdIS[[RY [edrSojorpes oY1 uo Surpuada(y -

:syuaned jo uoneoyrsse))

19710 01 parejodenxa aq 1ou

ued Apnis pa[JoNU0d B Aq PIWIHUOD (DS / AT-III D] $199(qns 305 passiszad
2q 03 padu Apmus sy JO SN YL, uamym [ DS / AIFIIIT] stusned ur pareaddesip suonoafur ¢ Jo Aisosadns siy, (979198 K394 = §
N QOﬂwsﬁoQOU ‘Quou = () srurod G d[eos 13ANrT € uo ured Jo JUSdWISSISSEL-J[IS
* s (dn-mof[og o pud ‘9z 3j99M) 97§ Pue [(J 1 JUDWISSISSE
- Y = SR x| ety v wo | o ) ’
= D . (o e - - | i € AT [EJTUTO PUE 2J0DS IDUIIMET-UIIF[[IY] JO JUSWISSISSE
: — 5r0 o) oo | wo & tw_ﬂa 303 (1 "oN uondafur jo Lep) [ 1e sydesSorpes e Sumseyy -
i s s W% | % | eonesonpuy = el gﬂ (puepazimg ‘uassndy) suopdd(ur YA-SITONAS
e s o W | % |y | 22 o e | nt £ Wi (6ST = N) € 70 (¢SZ = N) T paAraoas syuaned z1p -
R N = L o  ed| wo | o lot-s# *c10¢ so4 Fnxq v PsFH put []
ey op 0
o el o = 5 (ur / 8w gp) [o3rqros pue (e@INT = A T / Sw 07) VH
smapfin | osskey | suenoofes | megas | oA TR o | ] it ] 4 P | ey J0 pasodwoo or3[eIuL-0SIA € JO SUOHOS(UI ¢ 03 T YIIM PaIeas
e T I T T (R SR S Ay g M o siuaned /[ Jo 13040d e Jo sisAeue dnoiSqns [euoneardsqQ
Al /1
™ ™
% *($000°0 = d) AI-I11 I %03 uews (Z0°0 spoylow pue Ss1uaneJ
= d) 11-1 I J0J pasprews ssof sem Lyppoadns sty ng yoysSy Apuesygrudrs sem suondafur
os =
suopastur ¢ [ s € 10003014 (€5 = U) AI-TI1 "D $¥02(qns U1 se (6GT = U) [1-1 T PAYISSe[O s1udned
I o w
s [ rw I e /
2 200°0 fova vore! 3 &
3 o o ww | ora 1 _— ‘uonrpuod s uaned ay1 01 VI jo
| = el = ) asop a1 Sundepe Aq uowrsar aapeurae ue Sursodoxd
Logo | e = S .M._H 30 Kprqrssod oy Apnis 03 seas oM SIYI JO Wire dY T,
wo wo [ os0 1
o m | s At
I MF‘. i [ - *SIIFYIIE09)SO0 29U JO AITI9ADS [EDTWOIEUR
eh e T e i IO [EDIUT]D Y1 1UNODDE 0IUT dYE) 10U S0P [02030xd STy T,

‘Tu / Sur g 03 g°( JO UONENUIDUO € 18 (VH)
Pp1oe druoIneAy JO UONN[OS B ‘SI9M IANNDIISUOD ¢ ‘uonddfur

Je[nonIe-enur APoam [ st [090103d UOWIOD 1SOW YT,
*pasn A[OPIM SHIIYIILOISO
Jo 1udunesn opewordwis e st voneiudwaddnsoosip

3ANO3[qo pue [euoney

(900’0 = d) suore | ueys 11e213 Apueoygrudrs sem suonddfur ¢ (gzz = u) Z-DS s193(qns yured £124 93 01 1SENUOD U
*(15°0 = d) suonosfur
¢ Pue T 5]050103d U99M1( SSOUIAIIIFO UJ IDUIIIFIP 1ULdPIUSTIS ou sem 3391 ‘(L8] = u) ssuaned [-)g (nyured 1sed] o3 1y

S)MsY

\_

(assing) eadUIN ‘Aroreroqe] uassndy -z {(9ouer]) 130Jog ‘pPreIPqIUOA-130Ja¢ Jo [errdsof] “usuniedop ASojorewnaryy -1
oueqreq saprey)-ued( ‘,duudpey ouer ¢ I91Zoruo) AXIdI T,

J

uone|sue.)

*SJUN yed zif Jo Apmn3s 300 © JO JJNSY (S1IAYIAROIJSO

99U JO AJNIDARS I 03 uonejuowe)ddnsoosia jo uouN .31 oy 3depe om we)
Uassnde 3_&54 & &< oz




PAIN DECREASE MAY BE A MORE SENSITIVE ILLUSTRATION OF
VISCOSUPPLEMENTATION EFFICACY THAN FUNCTIONAL IMPROVEMENT WHEN
INJECTING COMBINED SODIUM HYALURONATE & SORBITOL (ANTI-OX-VS) - CLINICAL
OBSERVATION OF 1147 PATIENTS

F. RADENNE - Aptissen - Switzerland

Introduction

Creamer P. et al." demonstrated that loss of function in knee OsteoArthritis (OA) is
determined more by pain and obesity than by structural change. The hypothesis is
that inversely, reduction of knee pain would proportionally impact knee function
improvement.

Background

To compare pain and functional impairment reduction performance in a population of
1147 patients receiving between 1 & 3 injections of 2ml viscosupplement combining
Hyaluronic Acid (HA) and sorbitol: ANTI-OX-VS

Objective

This treatment is a novel patented Visco-Antalgic composed of
high molecular weight (> 2 MDa in the final sterilized gel),
highly  concentrated, non-crosslinked HA (2%) from
biofermentation origin combined with a high concentration of
sorbitol (4%). Sorbitol is an endogenous molecule that
functions as an Oxygen Free Radical (OFR) scavenger.

We hypothesize that anti-oxidant effect of sorbitol may play an
active role in rapid and strong pain reduction in patients with
OA. And that this fast and strong effect would translate into
knee function improvement.

Method

A total of 1147 patients (male: n=499, female: n=614, unknown: n=34) with OA
enrolled in 398 centres have been treated with 1, 2 or 3 injections of 2ml of sodium
hyaluronate (20mg/ml) combined with sorbitol (40mg/ml) one week apart, depending
on the decision of clinicians or patients?.

Both Pain and Functional Impairment levels were assessed using a Likert-type scale
(none = 0; mild = 1; moderate = 2; severe = 3; very severe = 4). Assessment was
performed at 15t injection (week 0: baseline) and during 5 follow up visits for a
treatment period up to 24 weeks.

All Kellgren-Lawrence Grades were represented with 48% of patients with Grade I,
31.4% with Grade I, 13.9% with Grade IV and 6.7% with Grade |. Moreover patients
with treated knee joint represented 92.9% of monitored patients. The remaining of
patients were treated for hips, shoulders and other joints with OA.

Only patients with reported information were analyzed for average pain and/or
function impairment decrease vs. baseline, in both absolute score value and
percentage. In order to establish the existence of a correlation between pain
decrease and function improvement, the ratio Pain (%) / Function Impairment (%)
was calculated at each time point, independently.

Results

For more than half of patients enrolled in the study, pain (table 1) and functional

impairment (table 2) data were not reported at week 2 and week 3, mainly because

this majority of patients received only a single injection of ANTI-OX-VS (57.7% of

patients) compared to those who received 3 injections (29.7% of patients). Still, most

of patients with reported pain level also reported functional impairment level, which
. allowed accurate comparison between both evaluation items.

Table 1: Number of patients reported by pain level at each follow-up time point

Pain

Score W1 W2 w3 W12 W24

Missing 315 712 738 62 17

None 61 43 72 242 259

Mild 282 194 193 524

Moderate 366 166 116 248

Severe 111 28 25 62

Very Severe 12 4 3 9

Total 1147 1147 1147 1147 1147
Table 2: Number of patients reported by functional impairment level at each time
point

Functional
impairment

Missing

Figure 1: Average score (Likert scale) for patients with reported pain and
function data
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Average pain (figure 1) scored at 2.61 at baseline; 1.68 (-35.7% vs. baseline) at
week 1; 1.44 (-44.8%) at week 2; 1.25 (-52.0%) at week 3; 1.14 (-56.1%) at week
12and 1.07 (-58.8%) at week 24 for patients who shared data.

Similarly, average functional impairment (figure 1) scored at 1.99 at baseline; 1.47
(-26.2% vs. baseline) at week 1; 1.29 (-35.3%) at week 2; 1.11 (-44.4%) at week
3; 1.07 (-46.3%) at week 12 and 1.02 (-48.8%) at week 24.

Table 3: Ratio between pain decrease (%) and functional improvement (%) at
each time point

Week W1 W2 W3 W12 W24
Av. pain decrease 35.7% | 44.8% | 52.0% | 56.1% | 58.8%
Auv. functional
improvement 26.2% | 35.3% | 44.4% | 46.3% | 48.8%
Ratio pain / function 1.4 1.3 1.2 1.2 1.2

The ratio of pain over functional impairment decrease (table 3) was calculated at
1.4 at week 1; 1.3 at week 2; 1.2 at week 3; 1.2 at week 12 and 1.2 at week 24.

At week 24, 84.35% of patients reported a meaningful pain decrease (= 1 point),
whereas 64.63% reported a significant functional impairment decrease (ratio of
1.3).

Discussion

More than 60% of patients didn’t report pain and functional impairment at week 2
and week 3 because they received only one single injection and didn’t return to
their clinician for follow-up. But most of patients who reported data, did it for both
pain and functional impairment levels.

For those patients, the ratio between pain decrease and functional improvement
was rather constant from 1.4 at week 1 to 1.2 at week 24; suggesting a clear link
between both criteria. The upper value at week 1 and week 2 might be explained
by the non-linearity of the Likert scale.

Data also showed that average pain level was more sensitive to treatment than
functional impairment, presumably because of the higher number of responders.
Therefore, patients with significant pain decrease might not necessarily obtain
significant functional improvement.

@)nclusion \

The injection(s) of ANTI-OX-VS demonstrated a comparable effect
on Average Pain and Functional Impairment with a fast decrease
within the first few weeks and stabilization up to 24 weeks. The pain /
functional impairment ratios comprised between 1.4 and 1.2 at each
time point strongly suggest a correlation between those two
parameters. However, the fact that less patients report meaningful
decrease for functional impairment than for average pain could
indicate that despite pain being a major influencing factor of function,

None

Mild

Moderate

Severe

Very Severe

Total

other factors might impact function. /
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Pain Relief, Functional Recovery and Associated Medical Treatments Reduction in
Large-Scale Population with Osteoarthritis Receiving Injections of
ViscoSupplement Incorporating High Concentration of Sorbitol

Franck RADENNE
MS, MBA - Aptissen — Switzerland

Introduction

Creamer P. et al.” demonstrated that loss of function in knee OsteoArthritis (OA) is
determined more by pain and obesity than by structural change. Tallon D. et al.2
showed that the most commonly prescribed and used treatment for knee OA was
oral drugs (analgesics or anti-inflammatories), but they also observed that many
patients are suspicious of tablets. The hypothesis is that reducing knee pain and
improving functional recovery would result in a reduction of medical treatment
(especially oral drugs), therefore answering some of the patients’ concerns.

Background

To compare pain and functional impairment reduction performance in a population
of 1147 patients receiving between 1 & 3 injections of 2ml viscosupplement
combining Hyaluronic Acid (HA) and sorbitol: ANTI-OX-VS (Synolis V-A).

Objective

ANTI-OX-VS is a visco-antalgic composed of highly concentrated non-crosslinked
hyaluronic acid (2%) from biofermentation origin combined with a high
concentration of Sorbitol (4%). Sorbitol is an endogenous molecule which
functions as an oxygen free radical (OFR) scavenger. We assume that anti-
oxidant effect of sorbitol may play an active role in rapid and strong pain reduction
in patients with ostheoarthrits by counteracting oxidative stress effects, and
therefore influence function recovery and medication intake reduction.
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Material and Methods

1147 patients, with a majority suffering from knee Osteoarthritis (92.9%), were
enrolled in a Non-Interventional Study conducted in 398 centres in Germany?3.
Studied population had an average age of 63.3 years, including 499 males and
614 females, and was distributed into the following grades according to Kellgren-
Lawrence scale: Grade | - 6.7%, Grade Il - 31.4%, Grade Il - 48.0% and Grade IV
- 13.9%. Patients were assessed for pain level and functional impairment using 5
points Likert scale (scoring from 0=None to 4=Very Severe).

Patients received between 1 and 3 intra-articular (IA) injections of 2ml of ANTI-
OX-VS (Synolis V-A).

Selected primary criteria were variations of pain and function impairment scores,
between baseline and the following time points: week 1, week 12 and week 24.
Selected secondary criterion was the evaluation of the use of adjunctive medical
treatments (topical, NSAIDs, corticosteroids and analgesics) prior to treatment
initiation and at week 24.

. Results
Average pain level (pooled data) scored at 2.61 (n=1125) at baseline, 1.68
(n=832) at week 1, 1.14 (n=1085) at week 12 and 1.07 (n=1030) at week 24.
Average functional impairment level (pooled data) scored at 1.99 (n=1103) at
baseline, 1.47 (n=819) at week 1, 1.07 (n=1074) at week 12 and 1.02 (n=1031) at
week 24 (figure 1).

Figure 1: Average score (Likert scale) for patients with reported pain and
function impairment data
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Average number of medical treatments, comprising topical, NSAIDs,
corticosteroids, analgesics and surgery decreased from 1.3 given prior
viscosupplement treatment initiation to 0.37 over the period of the 24 weeks
following the injection(s) of ANTI-OX-VS (table 1).

Patients with no reported medical treatment increased by from 354 patients
prior viscosupplement treatment initiation to 780 over the period of the 24
weeks following the injection(s) of ANTI-OX-VS (table 2).

The number of patients taking NSAIDs and analgesics, and who answered the
survey, could be reduced by 72.7% with the initiation of viscosupplementation
(table 3).

Table 1: Number of patients (%) who received medical treatment(s) prior to
the initiation of viscosupplementation - multiple citations possible

Previous treatment n (%)
Topical 443 (38.6)
NSAIDs 735 (64.1)

Corticosteroids 385 (33.6)
Analgesics 421 (36.7)
Surgery 228 (19.9)

Table 2: Number of medical treatments (excluding surgery) experienced by
patients before and during treatment with ANTI-OX-VS

Number of medical| Number of patients with Number of patients with
treatments previous treatment additional treatment
354 780
319 313
294 51
137 3
41 0
2 0

Specification of previous medical treatment including topical, NSAIDs,
corticosteroids and analgesics was given in 793 (69.1%) of all patients

Table 3: Number of patients (%) for who NSAIDs / Analgesics could be reduced

NSAIDs / Analgesics could be o
n %
reduced ?
Unknown 151 13.2%
Yes 518 45.2%
No 195 17.0%
N/A 283 24.7%

Discussion

This study suggests that a strong pain relief occurs immediately after the first
injection of Synolis V-A, with a relief that amplifies until week 24.

Functional improvement has been observed to follow a similar pattern than
pain relief. With a baseline score slightly lower, the amplitude of the observed
improvement was also slightly inferior to that of pain relief. Never-the-less, both
average scores ended up around 1 (Mild) at week 24. The patterns similarities
between pain relief and functional improvement suggest a direct link between
both factors; link that can be explained by the impact of pain on loss of
function.

In parallel to the reduction of pain and functional impairment induced by ANTI-
OX-VS, the number of patients using additional pain relief treatment and the
number of those treatments have been strongly reduced. This reduction
logically results from the decreasing need of addressing pain, but also
reinforces the fact that pain reduction observed in the study is mainly the result
of the ANTI-OX-VS treatment, and not of adjunctive medical treatments.

It can be fairly implied that the reduction of oral medications such as pain killers
or anti-inflammatory drugs should help reducing their side effects such as
nausea, vomiting and other stomach disturbances. In addition, it should
positively impact overall medical costs.

Conclusion

On a large population, viscosupplementation using ANTI-OX-VS clearly leads
to a fast and strong pain relief for at least 6 months, as well as a proportional
functional recovery.

This pain relief has been observed to result in an important reduction of
adjunctive oral medical treatments, like NSAIDs and analgesics, which would
most probably lightening the occurrence of side effects.
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AN INNOVATIVE HYALURONIC ACID PRODUCT FOR ..

VISCOSUPPLEMENTATION IN PATIENTS WITH OSTEOARTHRITIS

Samuel GAVARD, Laetitia REYMOND
Research Department - Anteis SA — Genéve - Switzerland

Background

Osteoarthritis (OA) is a very common joint disorder and its prevalence is increasing. It is projected that by the year
2030, almost 67 million US adults will have been diagnosed with arthritis [1].

Viscosupplementation (VS) is used for more than 20 years and is recommended in the treatment of OA. There are
currently more than 20 cc ial VS products ilable worldwide. These products differ in hyaluronic acid (HA)
origin, HA concentration, HA molecular weight, HA chemical modification, rheological properties, dosing regimens,
claims of safety and efficacy and residence time into the joint.

Synolis® V-A (Anteis SA) is an innovative VS launched on the market in 2010. The patented [HA+sorbitol]
formulation of this VS is based on a high molecular weight of HA (> 2 MDa in the final sterilized gel) from non
animal origin, with a high HA concentration (20 mg/ml), combined with a high concentration of a free radical
scavenger, the sorbitol (40 mg/ml).

Purpose

The aims of this study are to evaluate the
rheological properties and the resistance to
free radicals degradation of Synolis® V-A

Method

The rheological properties (elastic and viscous moduli : G' and G”) of Synolis® V-A are measured by frequency
sweep experiments at 25°C thanks to an AR2000 rheometer (TA Instruments), using a plate and plate geometry
with 1 mm gap.

The resistance to free radical degradation of Synolis® V-A is measured with 2 different tests and the results are
compared with other VS of the market:

- Test 1 (visual observation): addition of an oxidant agent (H,0,) on the tested VS (weight of H,0, = 1/15 x Weight
of VS) followed by the heating of the mixture at 60°C in order to accelerate the oxidative reaction. A visual
observation of the flow is performed over time.

-Test 2 (rheological test): addition of an oxidant agent (H,0,) on the tested VS (weight of H,O, = 1/15 x Weight of
VS) and measurement of the rheological properties by time sweep experiments at 37°C thanks to an AR2000
rheometer (TA Instruments), using a plate and plate geometry with 1 mm gap.

Results
Rheological properties of Synolis® V-A

1000

1
Frequency (Hz)

Resistance to free radical degradation of Synolis® V-A and other products of the market

Test1:
Visual observation of the flow for each VS during free radical
degradation - after having turned the test tube over:
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Test 2:
Measurement by rheology of the resistance to free radical degradation
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Discussion

Rheological properties of Synolis® V-A

The rheological analysis of Synolis® V-A shows that this VS is characterized by a visco-elastic behavior
close to the synovial fluid (viscous and elastic moduli crossing at about 0.4 Hz, as with the healthy synovial
fluid) [2-3].

0.1 1

| — - | Frequency (Hz)
Similar cross-over frequency

- — F

Thanks to this specific frequency crossover, Synolis® V-A mimics the rheological properties of the healthy
synovial fluid:

- for a high frequency (f > 0.4 Hz / strong stress exerted in the joint : running, jumping), the elastic modulus
of the VS is higher than the viscous modulus: there is a strong protection of the joint by absorption of the
produced energy. .
o
Synolis V-A response "("‘;\‘/ \\MQ'
to strong mechanical stress A/g\‘\"" A\
(same as synovial fluid) ﬁ\"\\"[)\\ ‘\
QT

High elasticity of the VS :
Shock absorption in the joint

- on the contrary, for a low frequency (f < 0.4 Hz / weak stress exerted in the joint: resting), the viscous
modulus of the VS is higher than the elastic modulus: there is a good lubrication of the joint.

Synolis V-A response [y S - - -

(N EE R T e T e s —_ | High viscosity of the VS : |

(same as syn fluid) T Lubrification of the joint
L — ——

Moreover, due to the high affinity between HA and sorbitol, the structure of Synolis® V-A is stabilized through
a very dense network of hydrogen bonds. This complex structure of gel presents remarkably high visco-
elastic properties, even higher than animal or crosslinked products. It allows Synolis® V-A to have a very high
capacity to lubricate and absorb the shock in the joint.

Resistance to free radical degradation of Synolis® V-A and other products of the market

According to the literature [4-8], the free radical degradation is a key factor of the HA resorption in the joint
and is an important factor of the OA.

Synolis® V-A was designed to have a high capacity to scavenge and neutralize free radicals (= antioxidant
effect) thanks to its unique [HA / sorbitol] combination (high ability of the sorbitol to scavenge the free
radicals).

As demonstrated by 2 different in vitro tests, Synolis® V-A presents a high capacity to resist to free radicals,
better than all the other studied VS. This advantage is key to maintain the Synolis® V-A formulation and its
specific rheological properties longer in the joint.

Conclusion

Synolis® V-A is an innovative viscosupplement made of a combination of HA and sorbitol.
Due to its p for ion and facturing process, Synolis® V-A has outstanding rheological
properties and a high resistance against in vivo degradation in the joint.

As demonstrated by several experiments described in this study, Synolis® V-A is characterized by:

= a visco-elastic behaviour close to the human synovial fluid and a very high elasticity and viscosity
to have a VS with a high capacity to lubricate the joint and to absorb shocks, as with a healthy
synovial fluid

« a high capacity to scavenge and neutralize free radicals, which allows to maintain the VS longer in
the joint, for better clinical outcomes.
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VISCO-SUPPLEMENT COMBINING HIGH MOLECULAR WEIGHT
HYALURONIC ACID AND SORBITOL DEMONSTRATES HIGH
ANTALGIC ACTIVITY IN OSTEOARTHRITIS PATIENTS

Franck RADENNE

Anteis SA — Geneva - Switzerland

Background

OsteoArthritis (OA) is a very common joint disorder with increasing
prevalence. It is projected that by the year 2030, almost 67 million
US adults will have been diagnosed with arthritis [1].
ViscoSupplementation (VS) has been used for more than 20 years
and is recommended in the treatment of OA. There are currently
more than 20 commercial VS products available worldwide. These
products differ in Hyaluronic Acid (HA) origin, concentration,
molecular weight, HA chemical modification, rheological properties,
dosing regimens, claims for safety and efficacy, and residence time
into the joint.

Objective

Synolis® (Anteis SA) is a novel patented Visco-Antalgic composed
of high molecular weight (> 2 MDa in the final sterilized gel), highly
concentrated, non-crosslinked HA (2%) from biofermentation origin
combined with a high concentration of sorbitol (4%).

Sorbitol is an endogenous molecule that functions as a strong
Oxygen Free Radical (OFR) scavenger. We hypothesize that anti-
oxidant effect of sorbitol may play an active role in rapid and strong
pain reduction in patients with OA.

Method

1147 OA patients, with a majority suffering from knee OA (92.9%), were enrolled in a Non-
Interventional Study conducted in 398 centres in Germany.

Studied population had an average age of 63.3 years, included 499 males, 614 females and 34
patients without reported gender.

Patients were distributed into the following grades according to Kellgren-Lawrence (K-L) scale: 6.7%
with Grade |, 31.4% with Grade Il, 48.0% with Grade Il and 13.9% with Grade IV.

Patients pain level was assessed using 5 points Likert scale (from “No Pain” scoring 0 to “Very Severe
Pain” scoring 4) and was distributed into 1.9% patients with missing information, 0.9% with “No Pain”,
5.9% with “Mild Pain”, 35.1% with “Moderate Pain”, 45.3% with “Severe Pain”, 10.9% with “Very Severe
Pain”.

Statistical analysis was conducted on a subpopulation of 997 patients with knee OA who have received
either 1 or 3 IntraArticular (IA) injections of 2ml of Synolis®.

Primary study criterion was the variation of pain score (Likert scale) between baseline and following
time points: week1, week 2, week 3, week 12 and week 24.

Secondary study criteria_ comprised the evaluation of the initial pain level in relation to the reported
Kellgren-Lawrence Grade and observation of Adverse Events (AEs) reported during the study.

This post-marketing surveillance was conducted in accordance to “Empfehlungen zur
Planung, Durchfiihrung und Auswertung von Anwendungsbeobachtungen” of the BfArM (Federal
Institute for Drugs and Medical Devices) and the Paul-Ehrlich-Institute, dated 7 July 2010.
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Figure 1 - On the population with Knee OA with both K-L Grade and Initial Pain Level reported
(n=509), mean pain level is steadily increasing as a function of Kellgren-Lawrence Grade (K-L Gr.)
severity with a mean of 2.23 for K-L Gr. | (n=35), 2.41 for K-L Gr. Il (n=160), 2.59 for K-L Gr. Ill
(n=243) and 2.79 for K-L Gr. IV (n=71).

80.0% Figure 2 Percentage of patients with high initial pain vs. K-L Grade

70.0% -
60.0% - m\Very Severe Pain 14.1%

&Severe Pain
50.0% 9.1%
40.0% _2.9%

30.0%
20.0%
10.0%

0.0%

48.6%

g 3 Gr.ll g Gr. lll Kellgren-Lawrence Gr. IV
Figure 2 - The percentage of patients with Severe Pain (Likert score 3) and Very Severe Pain (Likert
score 4) was correlated to K-L Gr., with 37% of patients with pain level scoring at 3 & 4 in K-L Gr. |,
47% in K-L Gr. Il, 56% in K-L Gr. Ill and 70% in K-L Gr. IV.
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With a treatment regimen of a single injection of 2ml of Synolis®, the average observed pain level
(pooled data) was 2.6 at baseline, 1.61 at week 1, 1.29 at week 12 and 1.16 at week 24 (Standard Error
of the Mean SEM < 0.04 & n=662). The reported evolution of pain level suggests a prolonged pain relief
activity increasing until week 24, and potentially even further.

With a treatment regimen of 3 injections one week apart, the observed average pain level (pooled
data) dropped from 2.6 at baseline to 1.61 at week 1, 1.33 at week 2, 1.06 at week 3, 0.85 at week
12 and 0.87 at week 24 (SEM < 0.06 & n=335). The average pain evolution would support the
assumption of cumulative effect of the additional injections. Pain relief seems sustained at least until
week 24 — Figure 3.

Table 1

Table 1 - Out of 1147 patients only 24 System Organ Class |Preferred term

Adverse Events (AEs) were reported for 22 Musculc and |Injection site joint pain

patients (1.9%), the most common Adverse connective tissue Joint swelling

Event being “Injection site joint pain” disorders Joint warmth

Joint effusion

Joint instability

Number of AEs

Discussion

Link between Pain Level and Radiographic Severity

Despite several publications questioning the relation between radiographic-determined severity and
pain level [2-3], this study conducted on a large scale population demonstrates the existence of a
trend linking Kellgren-Lawrence Grades and average pain level (based on Likert scale). The
percentage of patients with high pain level (Severe and Very Severe) is increasing in relation to the
K-L Grade to reach 70% for K-L Gr. IV.

1 injection regimen vs. 3 injections

One week after the first injection, the observed average pain decrease reached 38% (virtually 1
point drop on the Likert scale). It is hypothesized that unique HA/sorbitol combination of Synolis ®
confers its high capacity to scavenge free radicals (= antioxidant effect), neutralizing of those key
factors of the HA resorption in the joint [4-8] and of inflammation signaling [8].

Following a single injection, evaluated average pain continues to decrease until week 24 (55% pain
decrease), suggesting a prolonged, direct or indirect, effect of Synolis ® on pain.

Whereas, second and third injections seems to bring additional cumulative effect of pain reduction
sustained until week 24 (66% pain decrease).

Safety

With 1.9% of low severity AEs reported by investigators, Synolis® injections seem to be very safe to
perform; especially taking into account that about 30% of injections might miss the intra-articular
space [9] potentially generating pain or flare reaction not directly associated with the used
viscosupplement.

Conclusion

This study suggests that a strong pain relief occurs immediately after the first injection of
Synolis®. Pain relief effect was reinforced by additional injections, reaching a maximum pain
decrease of 67% at week 12 after 3 injections, pain decrease was sustained at least until
week 24. However, patients who received only a single injection of 2ml of Synolis® also
demonstrated a strong and continuous pain decrease, reaching 55% of pain relief at week
24. These results demonstrate efficacy of both 1 and 3 injections regimens of Synolis®.

In addition, despite existing literature reporting absence of direct relation between severity of
Kellgren-Lawrence Grade and pain level, this study shows existence of a trend linking both
criteria. Finally, Synolis® proves to be a safe treatment.
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articular cartilage, Eur Cell Mater, 2007;13:56-65.; 6 — Saari H, Oxygen derived free radicals and synovial fluid hyaluronate,
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Knee OsteoArthritis Radiographic Severity and Initial Pain Level Influencing Short
and Mid-Term Response Rate After Viscosupplementation Treatment by
Combined Hyaluronic Acid and Sorbitol

Dr. T. CONROZIER- Belfort Hospital - France

Dr. C. KIPSHOVEN - Rottapharm / Madaus — Germany

F. RADENNE - Anteis - Switzerland

Background

Synolis V-A is a visco-antalgic formulation
indicated for viscosupplementation in
OsteoAtrthristis. Synolis V-A is composed of highly
concentrated non-crosslinked hyaluronic acid
(2%) from biofermentation origin combined with a
high concentration of sorbitol (4%). Sorbitol is an
endogenous molecule which functions as an
oxygen free radical (OFR) scavenger. Rapid and
strong pain reduction in patients with knee
OsteoAtrthritis (OA) has been observed in several
previous studies using Synolis V-A.

Objective

We hypothesize that one of the dimensions of average pain
reduction is a variable response rate to treatment. In addition, we
hypothesize that this variable response rate could be associated
to radiographic severity, initial pain level and intra-articular
injection regimen.

Patients and Methods

Among 1147 patients with a majority suffering from knee Osteoarthritis
(92.9%) enrolled in a Non-Interventional Study conducted by Rottapharm
Madaus in 398 centres in Germany following recommendations from the
BfArM (Federal Institute for Drugs and Medical Devices) and the Paul-
Ehrlich-Institute, 455 patients met the inclusion criteria (reported Kellgren-
Lawrence grade and initial pain level at baseline, at week1 and/or at week
24) and received either 1 or 3 injections of Synolis V-A 2ml (GO-ON matrix in
Germany) one week apart.

This population was then grouped according to two severity evaluation
factors:

- Two groups were created according to Kellgren-Lawrence (K-L) based
severity (K-L.) I/l (39.3%) & K-L. IIl/IV (60.7%) — figure 1.

- Two groups were created according to Walking Pain (WP) at baseline (5
points Likert scale): None (1.1%), Mild (8.6%), Moderate (35.8%), Severe
(45.1%), Very Severe (7.5%) and Not Reported (2.0%) — figure 2. The Low
Pain group combined patients with Mild/Moderate pain and the High Pain
group combined patients with Severe/Very Severe Pain.

Not
Reported
2.0%

“ ] Mild 8.6%

None 1.1%
K-L
Gr.llnv
60.7% oderat

. 35.8%

v

Figure 2: Patients repartition based on
their Initial Pain level

Very

Figure 1: Patients repartition based on
their Kellgren-Lawrence Grade

Two analyses were conducted comparing at week 1 and week 24 vs. the
rate of responders for both 1 and 3 injections regimen vs. baseline, for Low
K-L. (I/ll) and High K-L. (lll/IV) on one hand, and for Low Pain (Mild to
Moderate) and High Pain (Severe to Very Severe) on the other hand.
Patients defined as responders were patients with pain decrease of at least
1 point on the Likert scale vs. baseline.

50.00% Severe/Very Sev. - 1 inj.

40.00%

Results

For both Low and High K-L patients
groups, the percentage of responders
was similar at week 1 with
respectively 68.6% and 66.1%.

At week 24 all sub-groups of patients
(Low and High K-L groups receiving
either 1 or 3 injections) obtained an
average response rate above 80%.
However, when patients from the Low  gg g -
K-L group receiving 1 or 3 injections
and patients from the High K-L goup
receiving 1 injection had comparable
average response rate, comprised

between 81.3% and 82.7% of 68.6%
responders; patients from the High f/

% of responders

«¢ Grade I/l -1 inj.

<@-Grade I/ll -3 inj.
Grade lII/IV - 1 inj.
Grade lII/IV - 3 inj.

K-L group who received 3 injections
obtained a much higher responders

L, L 66.1%
rate of 93.1% - figure 3. 65.0%

1 5 9 13 17 21 weeks

- 88.46% On the other hand, the percentage
of responders between Low Pain
and the High Pain groups was

79.54% different right from week 1 with

76.06% respectively 52.4% and 77.2%.

At week 24 all sub-groups of
patients (Low and High Pain groups
receiving either 1 or 3 injections)
obtained response rate above 75%.
Three injections regimen always

% of responders

60.00% A provided better response rate vs. 1

injection regimen with respectively
. . 79.5% vs. 76.1% for the Low Pain
o, <@Mild/Moderate - 3 inj.
52.42% Haoderate -3 1y group and 93.7% vs. 88.5% for the
High Pain group — figure 4.

«®=Mild/Moderate - 1 inj.

Severe/Very Sev. - 3 inj.

1 5 9 13 17 21 \eeks

figure 4: rate of responders according to WP Pain and inj. regimen

Conclusion

This study suggests that the fast average pain relief commonly
observed after the first injection of Synolis V-A could partly be
explained by the high number of responders reported at week 1
(67.1%).

On the short-term, the initial pain level seemed to be a better
predictor of response rate, with a response rate 47.3% higher for
High vs. the Low Pain group; which could be explained by the
non-linear pain scoring system used.

At week 24, the radiographic severity seemed to be an efficient
indicator for adapting the injection regimen, suggesting the use of
3 injections for K-L Gr. Ill & IV patients since the observed
response rate was 12.6% higher than for the single regimen.

93.68% figure 3: rate of responders according to K-L and inj. regimen



Efficacy of Knee OsteoArthritis Viscosupplementation Treatment by Combined
Hyaluronic Acid and Sorbitol According to Radiographic Severity or Initial Pain Level

Dr. T. CONROZIER- Belfort Hospital - France

Dr. C. KIPSHOVEN - Rottapharm / Madaus — Germany

F. RADENNE - Anteis - Switzerland

Background

Synolis V-A is a visco-antalgic formulation indicated
for viscosupplementation in OsteoArthristis. Synolis
V-A is composed of highly concentrated non-
crosslinked hyaluronic acid (2%) from
biofermentation origin combined with a high
concentration of sorbitol (4%). Sorbitol is an
endogenous molecule which functions as an oxygen
free radical (OFR) scavenger. Rapid and strong
pain reduction in patients with knee OsteoArthritis
(OA) has been observed in several previous studies 0
using Synolis V-A.

Objective

To compare the effectiveness of two dosing regimen (single
injection vs. 3 injections one week apart) according to the
radiographic and clinical severity.

Patients and Methods

Among 1147 patients with a majority suffering from knee Osteoarthritis
(92.9%) enrolled in a Non-Interventional Study conducted by Rottapharm
Madaus in 398 centres in Germany following recommendations from the
BfArM (Federal Institute for Drugs and Medical Devices) and the Paul-
Ehrlich-Institute, 455 patients met the inclusion criteria (reported Kellgren-
Lawrence grade and initial pain level at week 0, week1 and/or week 24) and
received either 1 or 3 injections of Synolis V-A 2ml (GO-ON matrix in
Germany) one week apart — figure 1.

The studied population was grouped according to radiographic severity
using Kellgren-Lawrence (K-L.) grading system. Two groups were defined:
K-L /Il & K-L. IV — figure 2.

Four sub-groups according to the K-L. Grading and the number of injection
of Synolis V-A 2ml were then analyzed: Low K-L. (Gr. I/Il)-1 injection; Low K-
L.-3 injections; High K-L. (Ill/IV)-1 injection and High K-L.-3 injections .

This same population was evaluated for Walking Pain (WP) at baseline,
using 5-point Likert scale. Level of pain observed was None (1.1%), Mild
(8.6%), Moderate (35.8%), Severe (45.1%), Very Severe (7.5%) and Not
Reported (2.0%) — figure 3.

Four sub-groups according to the Likert score before treatment initiation and
the number of injections of Synolis V-A 2ml were then analyzed: Low Pain
(mild to moderate)-1 injection; Low Pain-3 injections; High Pain (severe to
very severe)-1 injection and High Pain-3 injections

The analysis compared the average response (pain decrease vs. baseline)
between sub-groups on the short-term (week 1) and on the mid-term (week

24) following treatment initiation.
Re:;‘::ted

Very 2.0%

Severe Mild 8.6%
7.5% ‘!’ ild 8.6%
1.1%

3
injections
33.9% K-L
Gr.llnv
1 injection 60.7%
66.1%

figure 2: Patients repartition based on
their Kellgren-Lawrence Grade

figure 3: Patients repartition

figure 1: Patients repartition by
based on their Initial Pain level

number of injections

Results

At week 1, pain decrease in both Kellgren-Lawrence groups (K-L. I/l &
II/IV) was similar, with an average pain decrease of 32.6% and 31.4%
respectively (p=0.7354) but significant vs. baseline (p<0.001).

At week 24, 3 injections provided greater pain relief than single injection
whatever the patients’ sub-groups. Never the less, for the K-L. l/ll group, the
3-injection regimen brought 11% additional average pain decrease vs. the 1-
injection (p=0.0363), whereas for the K -L. Ill/IV group, the 3-injection
regimen brought 24% additional pain decrease vs. the 1-injection (p=0.0003)
—figure 4 .

figure 4: pain decrease in scoring points (%)
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Mean reduction in pain ratings in scoring
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In WP based groups (Likert scores 1, 2, 3 & 4) at week 1, pain decrease
correlated to the pain score observed at baseline: Patients with very severe
pain scored an average of 1.74 points below; Patients with severe pain
scored 0.95 points below; Patients with moderate pain scored 0.72 points
below and patients with mild pain scored 0.21 points below.

At week 24, average pain (for patients with Mild to Very Severe pain
receiving 1 or 3 injections) dropped by 56.5% from an average baseline
score at 2.52.

More precisely, pain scores reported at week 24 after 3 injections were
significantly lower than after 1 injection for Very Severe and Severe initial
pain, with respectively 26% and 23% better average score. This difference
was not observed for Moderate to Mild initial pain — figure 5

figure 5: pain decrease in average scoring points
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Conclusion

At week 24, average pain decrease vs. baseline was correlated to
both the number of injections and the radiographic severity, with a
higher benefit of the 3-injection regimen for K-L Gr. lll/IV, despite
the absence of observed correlation at week 1.

A fast pain relief proportional to the initial pain level has been
observed soon after the first injection of Synolis V-A (week 1).
Despite the pain decrease trend preserved until week 24 even
with one single injection, patients with Very Severe to Severe pain
at baseline particularly benefited from the 3-injection regimen.




PAIN REDUCTION ASSESSMENT IN 1147 PATIENTS USING COMBINED
SODIUM HYALURONATE AND SORBITOL VISCOSUPPLEMENTATION

Dr. C. KIPSHOVEN - Rottapharm / Madaus — Germany
F. RADENNE - Anteis - Switzerland

Background

ViscoSupplementation (VS) has been used for more than 20 years and is recommended in the treatment
of OA. There are currently more than 20 commercial VS products available worldwide. These products
differ in Hyaluronic Acid (HA) origin, concentration, molecular weight, HA chemical modification,
rheological properties, dosing regimens, claims for safety and efficacy, and residence time into the joint.
The aim of this study was to evaluate the pain reduction performance and to confirm the safety of single
or triple injections of 2ml viscosupplement combining sodium hyaluronate and sorbitol.

Objective

This treatment is a novel patented Visco-Antalgic composed of high
molecular weight (> 2 MDa in the final sterilized gel), highly
concentrated, non-crosslinked HA (2%) from biofermentation origin
combined with a high concentration of sorbitol (4%).

Sorbitol is an endogenous molecule that functions as a strong
Oxygen Free Radical (OFR) scavenger. We hypothesize that anti-
oxidant effect of sorbitol may play an active role in rapid and strong
pain reduction in patients with OA.

Method

A total of 1147 patients with OsteoArthritis (OA) enrolled in an Non-Interventional Study conducted 398
centres in Germany were mainly been treated with a single 2ml IntraArticular (IA) injection
(approximately 55% of patients) or a triple injection (approximately 33% of patients) of sodium
hyaluronate (20mg/ml) combined with sorbitol (40mg/ml).

Studied population had an average age of 63.3 years, included 499 males, 614 females and 34 patients
without reported gender. The majority of patients were treated for knee OA (92.9%) whereas the rest of
patients were injected in the shoulder (2.8%), the hip (4.4%) and in other joints (1.6%). No data were
reported for 2.1% of patients and 40 patients were treated for multiple joints.

- Patients were distributed into the following grades according to Kellgren-Lawrence (K-L) scale: 6.7%
with Grade 1, 31.4% with Grade 11, 48.0% with Grade Il and 13.9% with Grade IV.

- Patients’ pain level was assessed using 5 points Likert scale (from “No Pain” scoring 0 to “Very Severe
Pain” scoring 4) at 13t injection (Visit 1: baseline) and during 5 follow up visits for a treatment period of 24
weeks.

Primary study criteria was the variation of pain score (Likert scale) between baseline and following time
points: week1, week 12 and week 24 as well as the variation of the functional impairment score (Likert
scale) at baseline, week 12 and week 24.

Secondary study criteria_comprised the evaluation of the initial pain level in relation to the reported
Kellgren-Lawrence Grade and observation of Adverse Events (AEs) reported during the study.

This post-marketing surveillance was conducted in accordance to “Empfehlungen zur Planung,
Durchfilhrung und Auswertung von Anwendungsbeobachtungen” of the BfArM (Federal Institute for
Drugs and Medical Devices) and the Paul-Ehrlich-Institute, dated 7 July 2010.

Results

. At baseline, 1125 (98.1%) patients reported pain
Figure 1 score. Patients were distributed into 1.9% patients
4 Average Pain Score with missing information, 0.9% with “No Pain”, 5.9%
35 | (Likert scale) w!th “Mild Paln",l35.1% with “Moderate Pain”, 45‘.3%

with “Severe Pain”, 10.9% with “Very Severe Pain”.

3 The average pain score was 2.61 (figure 1).

2.5 At week 1, the 830 patients with data also reported

at baseline (average score: 2.65) had their average

pain scoring at 1.68 (-36.6%).

15 At week 12, the 1069 patients with data also
1 - reported at baseline (average score: 2.61) had their

average pain scoring at 1.14 (-56.3%).

At week 24, the 1016 patients with data also

0 reported at baseline (average score: 2.61) had their

16 20 24  average pain scoring at 1.07 (-59%).

2

0.5

At week 1, after a single injection, 70.6% (586/830) of patients responded to the treatment, with pain
score decreasing by at least 1 point on the Likert scale.

At week 12, 83.8% (896/1069) of patients were responding to treatment. Finally, at week 24, 84.4%
(857/1016) of patients were classified as responders.

. Percentage of Patients with
A total of 1103 patients reported functional Figure 2 functional impairment
impairment score at baseline, 1074 patients 50.0% —— (Likert scale)

at week 12 and 1031 patients at week 24. 45.0% nene

-Patients with “No Impairment” evolved from 20.0% = mild

6.7% at baseline to 26.2% at week 12 and .
29% at week 24. 35.0% nsevere
30.0%

= moderate

-Patients with “Severe” or “Very Severe
impairment” evolved from 30.3% at baseline 25.0%
to 3.8% at week12 and 4.4% at week 24
(figure 2).
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Figure 3 Initial Pain Level vs. K-L Grade
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Figure 3 - On the population with Knee OA with both K-L Grade and Initial Pain Level reported
(n=509), mean pain level is steadily increasing as a function of Kellgren-Lawrence Grade (K-L Gr.)
severity with a mean of 2.23 for K-L Gr. | (n=35), 2.41 for K-L Gr. 1l (n=160), 2.59 for K-L Gr. Il
(n=243) and 2.79 for K-L Gr. IV (n=71).

Figure 4 Percentage of patients with high initial pain vs. K-L Grade
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Figure 4 - The percentage of patients with Severe Pain (Likert score 3) and Very Severe Pain (Likert

score 4) was correlated to K-L Gr., with 37% of patients with pain level scoring at 3 & 4 in K-L Gr. |,
47% in K-L Gr. Il, 56% in K-L Gr. Il and 70% in K-L Gr. IV.

Table 1

System Organ Class | Preferred term
Musculoskeletal and | Injection site joint pain
Joint swelling

Joint warmth

Joint effusion

Joint instability

Table 1 - Out of 1147 patients only 24 Oske!
Adverse Events (AEs) were reported for 22 CQHHSCUVE tissue
patients (1.9%), the most common Adverse ~(disorders

Event being “Injection site joint pain”

Number of AEs

Discussion

Efficacy of the treatment

On a large cohort of patients, despite a relatively large number of patients with Kellgren-Lawrence
grade IV (13.9%) and despite the majority (about 55%) of patients receiving only a single IA injection
of 2ml, the level of pain decrease observed from week 1 to week 24 is extremely high; close to 60%
at week 24. It could be hypothesized that this performance is strongly supported by the very high
rate of responders (84.4%) observed. The decrease of functional impairment is of the same scale,
with a baseline average score of 1.99 decreasing to 1.02 (-48.8%) at week 24.

Link between Pain Level and Radiographic Severity

Despite several publications questioning the relation between radiographic-determined severity and
pain level [1-2], this study conducted on a large scale population demonstrates the existence of a
trend linking Kellgren-Lawrence Grades and average pain level (based on Likert scale). The
percentage of patients with high pain level (Severe and Very Severe) is increasing in relation to the
K-L Grade to reach 70% for K-L Gr. IV.

Safety

With 1.9% of low severity AEs reported by investigators, this treatment seems to be very safe to
perform; especially taking into account that about 30% of injections might miss the intra-articular
space [3] potentially generating pain or flare reaction not directly associated with the used
viscosupplement.

Conclusion

Viscosupplementation using the combination of sodium hyaluronate and
sorbitol has been observed to significantly and safely reduce both joints
pain and functional impairments for patients with osteoarthritis at all
Kellgren-Lawrence grades, on a period of 24 weeks, at least.
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IMPROVED PREDICTABILITY, EARLY EFFICACY AND SAFETY OF A NOVEL
VISCO-ANTALGIC COMBINING HYALURONIC ACID AND SORBITOL
(SYNOLIS V-A) IN PATIENTS WITH SYMPTOMATIC KNEE OA

Dr. Mauro Bausani

Piazza Matteotti, Sienna, Italy

Viscosupplementation by intra-articular
injections of hyaluronic acid (NaHA)
reduces pain and improves function in
patients with knee OsteoArthritis (OA)
but the improvement is delayed and
occurs usually 6 to 8 weeks after the
first injection.

RATIONALE

Synolis  V-A is an innovative
viscosupplement made of a high
concentration (20 mg/ml) of a 2mDa
Hyaluronic Acid (HA) from non animal
origin, combined  with a high
concentraton of a free radical
scavenger, the sorbitol (40 mg/ml).

The high affinity between HA and
sorbitol, stabilizes the complex through
a very dense network of hydrogen
bonds (figure 1).
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Furthermore the high ability of sorbitol to
scavenge and neutralize Oxygen Free
Radicals (OFR) has been demonstrated
to delay the degradation of the gel
compared to linear and cross-linked HA
viscosupplements  (VS);  conserving
viscosity properties for a longer period
(figure 2).
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Figure 2

OBJECTIVES

To show evidences of quick
pain relief and mobility recovery
in the days following the 1st
injection, whatever the disease
Kellgren-Lawrence (K-L) grade
(ranging from Il to IV); and of
long-term efficacy (up to
6months)

METHODS

Study design

Prospective, open-label 26 weeks study
including 29 patients fulfilling the
American College of Rheumatology
clinical criteria for the diagnosis knee
OA.

Inclusion criteria

-Patients suffering from symptomatic
knee OA and considered by the
physician as requiring
viscosupplementation

-30 < Age < 85 years

-K-L grade Il to IV on standing AP view,
Lyon-schuss view, profile, skyline view of
the patella.

Main exclusion criteria

-Flare or significant effusion at any joint.
-Viscosupplementation of any knee
within 6 months prior to the initiation of
treatment.

-Intra-articular steroid injection of any
knee within 3 months prior to the
initiation of treatment.

-Know hypersensitivity to NaHA and/or
sorbitol

Treatment procedure

Three 2ml intra-articular injections of
Synolis-VA were performed 1 week apart
by an experienced rheumatologist.

Authorized treatments

-Paracetamol < 4 g/jour

-NSAIDs if taken before inclusion
-SYSADOAS (chondroitin sulfate, diacerhein,
avocado / soja unsaponifiables, glucosamin ,
diacerhein) if taken at stable doses at least
3 months before inclusion and during the
whole follow-up period.

Evaluation

At baseline, week (W)1, W2, W13 and
W26: WOMAC A (pain) with score from 0
to 20 (figure 3), WOMAC stiffness with
score from 0 to 8 (figure 5), Patient
Global Assessment (PGA) in % (figure 6)
using single or multi-criteria Likert 5
points scale.

All end-points for Walking Pain (WP)
with score 0 to 4, WOMAC A, WOMAC
stiffness, PGA and adverse events were
collected by the physician during
patient’s visits.

At W1, W2, W13 and W26:

Percentage of improvement vs. baseline
were obtained (figure 6)

Study criteria

-Primary criteria was the variation of
mean WP between baseline and W26

-Secondary end points were variations of
WP, WOMAC A, WOMAC stiffness and
PGA between baseline and W1, W2,
W3, W13, W26; percentage of
improvement vs. baseline for all those
criteria, and safety and tolerance
quantitative assessment (number of side
effects / number of treatments)

RESULTS
Mean age 68 + 9
K-L (grade/N): 11/12; 111/16; IV/1

WOMAC A (pain)

Walking Pain (WP)

Figure 4a — K-L grade Il

Walking Pain (WP)

Figure 4b — K-L grades Ill & IV

WOMAC stiffness

Figure 5

At W26, 100 % of the patients considered
Synolis-VA moderately to extremely
effective (figure 6).

No device-related adverse event
reported.

0
025%
25-50%
50-75%

=75100%

Figure 6 — Level of improvement

RESULTS

At baseline:

- Mean WOMAC A=10.5

- Mean WOMAC stiffness = 4.4

At week 1:

- Mean WOMAC A = 6.7 (p<0.0001)

- Mean WOMAC stiffness = 3.1 (p<0.005)

At week 2:
- Mean WOMAC A = 4.0 (p<0.0001)
- Mean WOMAC stiffness = 2.3 (p<0.0001)

At week 13:

- Mean WOMAC A = 3.5 (p<0.0001)

- Mean WOMAC stiffness = 2.1 (p<0.0001)
At week 26:

- Mean WOMAC A =6.0 (p<0.0001)

- Mean WOMAC stiffness = 3.0 (p<0.0001)

- Variation of WOMAC A between baseline
and W1, W2, W13 and W26 was
respectively -3.8, -6.5, -7-0 (-66%) and -5.5
(-43%) (figure 3).

- WP has been evaluated in 12 patients
with KL Grade Il & 17 patients with K-L
Grades Il & IV (111/16 & IV/1). Mean WP at
baseline was 2.9. At W1, WP was already
reduced to 2.1 (p<0.0002), ending up at
1.9 (p<0.0002) at W26.

- For KL Grade Il patients, average WP at
baseline was 2.0, down to 1.2 (-40%) with
10 responders at W1 and remaining flat to
1.1 at W26 (-55%) with 11 responders
(92% of responders) (figure 4a).

-For Grades Il & IV, average WP at
baseline was high at 3.5, down to 2,6
-(-28%) with 13 responders at W1, with a
minimum of 1.8 (-49%) at W13, and rising
to 2.4 (-31%) at W26 with 16 responders
(94% of responders) (figure 4b)

CONCLUSION

This exploratory study
demonstrates a quick and
strong pain relief occurring
immediately after the first
injection of Synolis V-A,
followed by a continuous
improvement until week 13 and
a sustainable effect up to week
26.

The high concentration of
sorbitol combined with a high
concentration of Hyaluronic
acid is believed to both stabilize
the structure of the gel for
prolonged mechanical benefits
but more importantly to
neutralize the oxidative stress
responsible for the appearance
of OA symptoms

These data support the need for a large-
scale, prospective clinical trial
comparing the safety and long term
efficacy of Synolis-VA to regular
viscosupplement.




INTRAARTICULAR INJECTIONS IN TREATMENT OF KNEE
OSTEOARTHRITIS: CLINICAL RESULTS WITH COMBINED
ANTIOXIDANT AND VISCOSUPLEMENT PRODUCT.

Authors: Valdis Gon¢ars', Rihards Pinkis?
" Hospital of Traumatology and Orthopedics, Riga , Latvian University

2 Riga Stradina University

"ltroduction | lﬂethods

SYNOLIS-V4 is an innovative viscosupplement
made of a high concentration (20 mg/ml) of a 2MDa
hyaluronic acid from non animal origin, combined
with a high concentration of a free radical scavenger,
the sorbitol (40 mg/ml). The high affinity between
NaHA and sorbitol, stabilizes the complex through a
very dense network of hydrogen bonds

Hyaluronic acid
Sorbitol

Free radicals

material : 30 patients with Knee OA 12
Patients KOA Kallgren —Lawrence grade a

16 §

o kMoBe @

KL KLl KLV
Mean age 61 +/- 3.9

‘esults |

At W26, Walking pain improved for 0.9 points average
(5 point scale), WOMAC A (10 point scale) improved
for 3.9 points average. Womac stiffness (5 point
scale) improved for 1.6 points average. At W26, 75% 15 4
of the patients considered the treatment as effective

to extremely effective and 55% considered it 14
extremely effective.3 patients had no positive effect
after the treatment. On two of them the meniscus
injury was proved with MR. On the one patient with
grade 4 osteoarthritis the knee arthroplasty was
performed in W18.

Lost patients

2,5

jefore .

the follow up period.
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14 A
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8 | 0,2
J 02" LTHELLEFLPLLS>IPPE
e =i

w13

Curve elevation displays improvement( 1-5 scale)

W26

Treatment regimen consisted of 3 1A injections of 2 ml of Synolis® V-
A weekly apart. Pain and function (WOMAC scale, walking pain,
physician global assessment, WOMAC A and WOMAC stiffness)
were obtained at W0, W1, W2, W13 and W26. Treatment satisfaction
and amount of responding patients was also evaluated at the end of

—4=\What is the stifness

level of your affected
knee after wake up
in the morning

How would you
qualify the stifness
occuring later in the
day?

Graph displaying average level of pain on different weeks

—4—While walking on a plane surface?

=~ While climbing up the stairs?
-While in bed at night?

~=While getting up or sitting on a

chair?

wstWhile standing?

Conclusion(s)

» The treatment course of 3 Synolis® V-A injections in most cases leads to fast
and significant pain reducing.

* The effect of Synolis® V-A maintains for at least 26 weeks.

* No major said effects were observed.

» The clinical benefits for the use of this treatment for the patients with high
grade osteoarthritis or meniscus lesion were not being found.

W extremely
effective

m effective

| average, slight,
non-effective




EARLY EFFICACY OF A NOVEL VISCOSUPPLEMENT COMBINING
HYALURONIC ACID AND SORBITOL, ANTI-OX-VS (SYNOLIS) IN
PATIENTS WITH KNEE OSTEOARTHRITIS

'Rheumatology, Lyon-Sud University Hospital, Pierre-Bénite, France; 2Anteis SA, Genéve, Switzerland; 3

Lyon-Presqu’ile Rheumatology Centre, Lyon, France

ABSTRACT

Title: EARLY EFFICACY AND SAFETY OD A NOVEL
VISCOSUPPLEMENT COMBINING SODIUM
HYALURONATE AND SORBITOL (ANTI-OX-VS) IN
PATIENTS WITH SYMPTOMATIC KNEE
OSTEOARTHRITIS.

Objective(s): ANTI-OX- VS is an innovative viscosupple-
ment (VS) made of a high concentration (20 mg/ml) of a
> 2MDa Sodium Hyaluronate (NaHA) from non animal
origin, combined with a high concentration of an oxygen
free radical (OFR) scavenger, the Sorbitol (40mg/ml). The
high ability of Sorbitol to scavenge and neutralize OFR
has already been proven to delay the degradation of the
gel. We hypothesis the antioxidant effect of a Sorbitol
may also play a role to reduce the time to onset of
analgesia.

Materiel and Methods: 26 patients with symptomatic
KOA were included in a 13 weeks prospective open pilot
study. Treatment regimen consisted of 3 IA injections of
2 ml of ANTI-OX-VS on week apart. Pain and function
(WOMAC scale, walking pain (WP), patient and physician
global assessment (GA) using a 5 points Likert scale were
obtained at W1, W2 and W13. Between W2 andW14
patients were asked to complete a weekly self evalua-
tion questionnaire (WP, WOMAC A between W0 and W1,
w2, W8, W13. The treatment efficiency was also evalua-
ted atW13.

Results: Mean age was 71+10, BMI 27.97?23.9. KL grades
1,23,41in 0, 6, 8, 12 cases respectively. At WO mean WP
was 2.1 and WOMAC A 83. At W3 mean WP to
1.5(p<0.0003). As early as W1 WP was already reduced to
1.6 (p<0.0003) and decrease again 1.0 (p<0.0001) at
W13. Variation of mean MP between WO and W1, W2,
W3, W8, W13 was resp. -0.5;-0.4; -0.5 and -1.1. Variation
of mean WOMAC A between W0 and W1, W2, W8, W13
was resp. -2.1,-2.0,-2.0,-3.9. At W13, 82% of the patients
considered ANTI -OX-VS treatment is moderately to extre-
mely effective. There was no advice related adverse event
reported.

Conclusion(s): This study suggests a quick and strong
pain relief occurring immediately after the first injection
on ANTI-OX-VS followed by continuous improvement
until W13. Pain decreases much faster than what obtai-
ned with other VS probably because of the presence of a
high concentration of Sorbitol through its antioxidant
activity.

Viscosupplementation by
intraarticular injections of
hyaluronic acid (HA) reduces pain
and improves function in patients
with knee osteoarthritis (KOA) but
the improvement is delayed and
occurs usually 6 to 8 weeks after the
injections.

Figure 1

Rationale

ANTI-OX-VS (Synolis™) is a new
innovative viscosupplement made
of a high concentration (20 mg/ml) of
a 2mDa hyaluronic acid (HA) from
non animal origin, combined with a
highconcentration of a free radical-
scavenger, the sorbitol (40 mg/ml).

Figure 2

The high affinity between HA and
sorbitol, stabilizes the complex
through a very dense network of
hydrogen bonds (figure 1).

Furthermore the high ability of
sorbitol to scavenge and neutralize
oxygen free radicals (OFR) has
been demonstrated to delay the
degradation of the gel, compared
to linear and cross-linked HA
viscosupplements (Figure 2).

OBJECTIVES

To evaluate the short term
pain-relief effect of ANTI-OX-VS
in patients suffering from knee
osteoarthritis.

Study design

Prospective, open-label 13 week
study 26 outpatients fulfilling the
American College of Rheumatology
clinical criteria for the diagnosis
knee OA.

Inclusion criteria

- Patients suffering from
symptomatic knee OA and
considered by the physician as
requiring viscosupplementation
30 > Age < 85 years
Kellgren-Lawrence grade (KL)
Il to IV on standing AP view, Lyon
schuss view, profile, skyline view
of the patella.

Main exclusion criteria
Flare at any joint.
VS of any knee within 6 months
prior to the initiation of
treatment.
Intra-articular steroid injection of
any knee within 3 months prior
to the initiation of treatment.

Treatment procedure

Three 2mL intra-articular injections
of ANTI-OX-VS (Synolis™) were
performed 1 week apart by an
experienced rheumatologist.

Authorized treatments

-+ Paracetamol < 4 g/jour

- NSAIDs if taken before inclusion

« SYSADOAs (chondroitin sulfate,
diacerhein, avocado/soja
unsaponifiables, glucosamin,
diacerhein) if taken at stable
doses at least 3 months before
inclusion and during the whole
follow-up period.

Evaluation

At baseline, W1, W2 and W13:
WOMAC A, WOMAC aggregate,
walking pain (WP), patient and
physician global assessment (PGA)
using a Likert 5 points scale.

Between the third injection and
end-point patients were asked to
complete once a week a self
evaluation questionnaire for WP,
WOMAC A, patient GA and adverse
events.

At W1, W2 and W13:

Percentage of improvement since
the first injection were obtained
(figure 4).

Treatment satisfaction was also
evaluated at the end of the follow
up period (Likert 4 points scale).

Primary criteria: Variation of WP
between first injection and W3.

Secondary criteria: Variation of
WP, WOMAC A, PGA between
baseline and W1, W2, W3, W8,

W13. Variation of WOMAC between
baseline and W13. Percentage of
improvement between baseline
and W1,W2,W13.

RESULTS

Mean walking pain
Patient assessment

\

A

T T T T T T T T T T T T T
WO- Wl- w2 w3 WO wh- WS- W6~ W7- w8~ WO wi0- wil- wi2-
1525 35

— walking pain

Figure 3

Percentage of improvement
Patient assessment
-
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Figure 4

Mean age 71+ 10
Mean BMI 27.9 3.9
KL (grade /N): 11/6; 111/8; IV/12

At baseline:
+ Mean WP = 2.1
« Mean WOMACA =83

At week 1:
+ Mean WP 1.6 (p<0.0003)
+ Mean WOMAC A = 6.2 (p<0.0000)

At week 3:
+ Mean WP 1.5 (p<0.0003)
+ Mean WOMAC A =7.5 (p<0.05)

At week 13:
Mean WP 1.0 (p<0.0001)
Mean WOMAC A = 4.9 (p<0.0000)
Variation of WP between baseline
and W1, W2, W8 and W13 was
respectively -0.5, -0.4, -0.5 and
-1.1 (figure 3)

Variation of WOMAC A between
baseline and W1, W2, W8 and
W13 was respectively -2.1, -2, -2
and -3.9. At W13, 82 % of the
patients considered ANTI-OX-VS
moderately to extremely
effective.

No device-related adverse event
was reported.

CONCLUSION

This exploratory study
demonstrates a quick and strong
pain relief occurring immediately
after the first injection of
ANTI-OX-VS, followed by a
continuous improvement until
the end of follow-up (W13).

Improvement was achieved much
faster than that usually obtained
with other commercial
viscosupplements probably
because of the presence of a high
concentration of sorbitol acting
through its antioxidant activity.

These data support the need for a
large scale, prospective clinical trial
comparing the safety and long term
efficacy of Synolis™ to regular
viscosupplement.
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Addition of sorbitol to hyaluronic acid may reduce
the onset of action of viscosupplementation in
patients with symptomatic knee osteoarthritis

Thierry Conrozier , Yves Mornand 3, Olivier Benoit?2" Eric Vignon?,
1Department of rheumatology, Lyon-Sud University Hospital, Pierre-Bénite, France;
2Anteis Laboratory, Genéve, Switzerland; 3 Lyon-Presqu’ile Rheumatology Centre, Lyon, France
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Rationale

Viscosupplementation by intraarticular
injections of hyaluronic acid (HA) reduces
pain and improves function in patients with
knee  osteoarthritis  (KOA) but the
improvement is delayed and occurs usually
6 to 8 weeks after the injections.

ANTI-OX-VS (Synolis™) is a new innovative
viscosupplement made of a high
concentration (20 mg/ml) of a 2mDa
hyaluronic acid (HA) from non animal
origin, combined with a high concentration
of a free radical scavenger, the sorbitol (40
mg/ml)

The high affinity between HA and sorbitol,
stabilizes the complex through a very dense
network of hydrogen bonds (figure 1).

Furthermore the high ability of sorbitol to
scavenge and neutralize oxygen free
radicals (OFR) has been demonstrated to
delay the degradation of the gel, compared
to linear and cross-linked HA
viscosupplements (Figure 2).

Objectives

To evaluate the short
term pain-relief effect of
ANTI-OX-VS (SYNOLIS®)
in patients suffering from
knee osteoarthritis.

Methods

Study design

Prospective, open-label 13 weeks
study

30 outpatients fulfilling the American
College of Rheumatology clinical
criteria for the diagnosis knee OA

Inclusion criteria

-Patients suffering from symptomatic
knee OA and considered by the
physician as requiring
viscosupplementation

-30 2 Age < 85 years
-Kellgren-Lawrence grade (KL) Il to IV
on standing AP view, Lyon-schuss view,
profile, skyline view of the patella
Main exclusion criteria

-Flare at any joint.

-VS of any knee within 6 months prior
to the initiation of treatment.
-Intra-articular steroid injection of any
knee within 3 months prior to the
initiation of treatment.

Treatment procedure

Three 2mL intra-articular injections of
ANTI-OX-VS (SYNOLIS™) were
performed 1 week apart by an
experienced rheumatologist.

Authorized treatments
-Paracetamol < 4 g/jour

-NSAIDs if taken before inclusion
-SYSADOASs (chondroitin sulfate,
diacerhein, avocado/soja
unsaponifiables, glucosamin ,
diacerhein) if taken at stable doses at
least 3 months before inclusion and
during the whole follow-up period.

Evaluation

At baseline, W1, W2 and W13:
WOMAC A, WOMAC aggregate,
walking pain (WP), patient and
physician global assessment (GA) using
a Likert 5 point scale

Between the third injection and end-
point patients were asked to complete
once a week a self evaluation
questionnaire for WP, WOMAC A,
patient GA and adverse events.

At W1, W2 and W13:
Percentage of improvement since the
first injection were obtained.

Treatment satisfaction was also
evaluated at the end of the follow up
period (Likert 4 points)

Primary criteria : Variation of WP
between first injection and W4.

Secondary criteria: Variation of WP,
WOMAC A, PGA between baseline and
W1, W2, W3, W8, W14. Variation of
WOMAC between baseline and W14.
Percentage of improvement between
baseline and W1,W2,W13.

Results

Mean walking pain assessment by the
patient

acreaning
2nd shot
3rd shot

N
"0-50%
50-100%

Results

Mean age 71 + 10
Mean BMI 27.9 +3.9
KL (grade /N): 11/6; 111/8; IV/12

At baseline:
-Mean WP = 2.1

At week 1:
-Mean WP 1.6 (p<0.0003)

At week 3:
-Mean WP 1.5 (p<0.0003)

At week 13:
-Mean WP 1.0 (p<0.0001)

-Variation of WP between baseline
and W1, W2, W8 and W13 was
respectively -0.5, -0.4, -0.5and-1.1
(figure 3)

-At baseline Mean WOMAC A = 8.3
-Variation of WOMAC A between
baseline and W1, W2, W8 and W13
was respectively -2.1, -2, -2 and -3.9.

At W13, % of the patients considered
ANTI-OX-VS moderately to extremely
effective (figure 5)

No device-related adverse event was
reported.

Conclusion

This exploratory study demonstrates a
quick and strong pain relief
occurring immediately after the
first injection of SYNOLIS®, followed
by a continuous improvement until the
end of follow-up (W14) .

Improvement was achieved much faster
than that usually obtained with other
commercial viscosupplements probably
because of the presence of high
concentrations of sorbitol acting
through its antioxidant activity.

These data support the need for a large-scale,
prospective clinical trial comparing the safety
and long term efficacy of Synolis® to regular
viscosupplement.




