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06ocHosanue. OcteoapTput — 3aboneBaHue, BLICOKO aCCOLMMPOBAHHOE C LUMPOKMM CIEKTPOM KOMOPOUAHBIX NaToNOruii,
YTO NPUBOAMT K CYLLLECTBEHHBIM OrPaHUYEHNSIM BO3MOXHOCTM €r0 JIEYEHMs], B YaCTHOCTW, MOCTOSIHHOMY NPUMEHEHUIO HecTe-
POMIHBLIX NPOTMBOBOCNANMTENBHBIX NpenapaToB. AKTyanbHa paspaboTka anroputMoB 3QEKTUBHOMO NeYeHNs 0CTe0apTPUTa,
HanpaBNeHHbIX Ha CHUXeEHME NOTPebHOCTM B NPOTUBOBOCNANMTENBHON TEPaMNuM.

Lleny uccnedoeaHus — oueHWTb IQHEKTUBHOCTL M BE30NACHOCTb MPenapaToB MManypoHOBOW KUCIOTbI 1S JieYeHUs
0CTeoapTpuTa Y NaLMeHToB C KOMOPbMAHOW NaTonormeil.

Mamepuaner u Memodel. 06cneposatbl 30 nauneHToB B BospacTe ot 40 o 65 net co lI-IIl cragusamu octeoaptputa
no knaccugukaumm Kellgren — Lawrence, nonyyaBLumx ruanypoHoByto kucnoty. Kypc nieyenus BKiodan B cebs ctaHaapTHble
BHYTPUCYCTaBHble MHBLEKLMM B KONEHHbIE CycTaBbl Npenapata PeBUCK (CTepUNbHOrO rens ruanypoHata HaTpusi, MoyYeHHoro
nyTeM MUKPODHOM pepMeHTaLmm) 1 pa3 B HeAeNto, KypcoM no 3 uHbeKumun. B xoae uccneaoBaHus Obina paspeLLeHa Tepanus
HeCTEpPOMAHBLIMM NPOTUBOBOCNANMTENBHBIMU NPenapaTamMu B CTabUNbHbIX CTaHAApTHbIX Ao3upoBKax. OueHnBanu addexTuB-
HOCTb NleyeHns no uaMmeHennam unpexkca WOMAC, 6onm no Bu3yanbHO-aHanoroBoi LUKane B NOKOe U Npu Xoabbe, AaHHbIX
FOHWOMETPUM, BpEMEHU X0Ab0bI Mo NpsiMoi Ha 30 M 1 No NecTHULE.

Pesynemamel. OTMeueH nonoxuTenbHbIA 3DdEKT N0 BCEM MOKa3aTeNsiM, @ MMEHHO [JOCTOBEPHOE YNYYLIEHWE KIMHW-
YeCKWX NoKasaTenen 6oneBoro cUHAPOMA MO BU3YabHO-aHANOrOBON LUKane, GYHKUMOHANbHBIM TEeCTaM U LKanaM aHKeTbl
WOMAC. NonoxutenbHas AMHaMMKa Npu fIeHeHMM HauMHanack ¢ 7-ro aHA Tepanuu.

3axnoqenue. MNpenapat PeBUCK MOXHO UCMONL30BaTh 41A NieueHus ocTeoapTputa II-lIl ctagum ¢ yMepeHHo BblpaKeH-
HbIM HapyLLeHWeM BYHKUMM KONEHHbIX CYCTaBOB.
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Treatment of patients with knee osteoarthritis
with hyaluronate sodium (Revisk) in clinical practice

Mikhail S. Shostak, lana A. Leineman, Evgeniy A. Trofimov, Vadim |. Mazurov

North-Western State Medical University named after I.I. Mechnikov, Saint Petershurg, Russia

BACKGROUND: Osteoarthritis is a disease highly associated with a wide range of comorbidities, which leads to significant
limitations of the therapeutic possibilities, in particular, the long-term use of non-steroidal anti-inflammatory drugs. Thus,
develop algorithms for effective treatment of osteoarthritis aimed at reducing the need for anti-inflammatory therapy is of
great importance.

AIM: To evaluate the efficacy and safety of hyaluronic acid for the treatment of osteoarthritis in patients with comorbid
pathology.

MATERIALS AND METHODS: 30 patients aged 40 to 65 years with II-lll stages of knee osteoarthritis who received
treatment with the hyaluronate sodium were examined according to the Kellgren—Lawrence scale. The course of treatment
included standard intra-articular injections of Revisk (sterile sodium hyaluronate gel obtained by microbial fermentation)
into the knee joints once a week, in a course of 3 injections. During the study non-steroidal anti-inflammatory drugs therapy
was allowed at stable standard dosages. The effectiveness of treatment was assessed by changes in the WOMAC index, the
Visual Analog scale pain scores for pain on movement, at rest, goniometry data, 30-meters walking test and stair climb test.

RESULTS: A positive effect of treatment on all the parameters has been noted: significant improvement in clinical indica-
tors of pain according to the visual analog scale, functional tests, and the WOMAC index scores. The positive dynamics of the
estimated parameters during treatment started from the 7th day of therapy.

CONCLUSIONS: The hyaluronate sodium (Revisk) can be used for treating patients with lI-lll stages of knee osteoarthritis
with moderate dysfunction of joints.
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BACKGROUND

Osteoarthritis (OA, International Classification of Diseases
10th Revision codes M15-M19 “Arthritis”) is a joint disease
characterized by cellular stress, extracellular matrix deg-
radation due to macro- and micro-damage of cartilage and
subchondral bone, abnormal adaptive repair, and immune
response.

Changes in the metabolism of joint tissues at the mo-
lecular level lead to anatomical and physiological disorders:
cartilage degradation, bone remodeling, osteophyte forma-
tion, subclinical inflammation, and loss of normal joint func-
tion [1].

OA is an organ lesion that involves the cartilage, sub-
chondral bone, synovial membrane, ligaments, capsule,
and muscles [2]. It is one of the most common muscu-
loskeletal diseases worldwide. In people aged =55 years,
this disorder is observed in 10% of cases, and in a quar-
ter of these patients, it has frequent exacerbations and
pronounced clinical symptoms [3]. In Russia, 39.5% of
the population complains of joint pain, and 26% report-
ed swollen joints. Knee and/or hip joint OA rank first in
the nosological structure of these diseases. According to
a screening questionnaire, which includes 76,162 adults
from 12 regions, the incidence of OA in all Russian citizens
aged >18 years is 13% [4].

The main manifestations of OA are mechanical pain,
pain at the start of movements, short-term stiffness for up
to 30 min, and impaired joint function. The clinical picture
may be accompanied by crepitation during active movements,
moderate effusion, and bone overgrowth.

0A is associated with an increased risk of death [7],
which is explained by low-grade chronic inflammation un-
derlying its pathogenesis, chronic pain syndrome, and high
comorbidity rates. Therefore, OA requires careful moni-
toring and early treatment [5]. The presence of comorbid
conditions in patients with OA, among which type 2 dia-
betes mellitus, coronary heart diseases, and hypertension
are the most common, significantly affects OA progression
and complicates the choice of therapy for pain manage-
ment [6].

Because of the high prevalence of OA, therapy, rehabilita-
tion, and social support for such patients have become one
of the most important and urgent problems of modern medi-
cine. However, no treatment is universally recognized for this
disease. The main goals of OA therapy include pain reduction,
preservation or improvement of joint function, prevention of
worsening functional insufficiency, improvement of patients’
quality of life, and prevention and reduction of adverse events
from pharmacotherapy.

Currently, national and international clinical guidelines
from organizations such as the Osteoarthritis Research
Society [8], European Society for Clinical and Economic Aspects
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of Osteoporosis, Osteoarthritis and Musculoskeletal Diseases
(ESCEO) [9, 10], European League Against Rheumatism [11],
and American College of Rheumatology (ACR) [12] often
implement different approaches for conservative and surgical
treatment of OA.

According to these regulations, conservative treatment
should include physical activity modification, weight correc-
tion, and use of orthoses, kinesiotaping, nonsteroidal anti-
inflammatory drugs (NSAIDs), and symptomatic slow-acting
drugs for OA.

The ESCEO conditionally recommended intra-articular
glucocorticoid administration in cases of gonarthrosis,
whereas the ACR strongly recommends it.

The ACR and ESCEO recommendations differ with re-
gard to intra-articular hyaluronic acid (HA) injections.
ESCEQ indicates that HA injections can be a good alterna-
tive to NSAIDs for knee OA, particularly in older patients.
ACR experts believe that the effects of HA injections are
identical to those of intra*articular saline injections (pla-
cebo effect) [12].

There are pathogenetic bases for the intra-articular
administration of HA in patients with knee OA.

HA is synthesized by various cells of the human body
and is a part of the extracellular matrix, acting as a natural
shock absorber and lubricant, compensating for mechanical
stress, and providing glide [13]. HA forms the basis of
the synovial fluid and articular cartilage and exerts their
interconnection, elasticity, and resistance to stress [14].
Changes in HA structure are associated with their insufficient
synthesis because of a decrease in the number and metabolic
activity of chondrocytes and rapid destruction due to chronic
catabolic inflammation, which is determined by the activation
of aggressive enzymes, such as matrix metalloproteinases
and hyaluronidases.

HA is an important regulator of anabolic and immune
processes because of its association with receptors on
chondrocytes, fibroblasts, and macrophage cells. It inter-
acts with several cellular receptors, such as hyaladherin,
CD44 (a receptor on the surface of chondrocytes and sy-
novial fibroblasts), toll-like receptors of inflammatory re-
sponse cells 2 and 4, and adhesion molecules located on
the surface of synovial cells [15]. As a result, HA prevents
the activation of the interleukin-1b receptor, which indi-
rectly reduces nuclear factor kappa-bi formation and pro-
duction of tumor necrosis factor-a, interleukins-17 and -6,
inducible form of nitric oxide, and cyclooxygenase 2 ex-
pression and reduces the activation of proteolytic enzymes
ADAMTS4/5 and matrix metalloproteinases 1, 2, 3, 8, 9,
and 13 [16, 171.

These events stimulate the synthesis of the struc-
tural elements of the protein-polysaccharide complex of
the extracellular matrix, slowing of the chemotaxis of im-
munocompetent cells and reduction of the production of
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proinflammatory substances, acceleration of chondrocyte
maturation, and suppression of osteoclast differentia-
tion [18]. The HA drugs used differ in the presence of cross-
links in their molecules, concentration, viscosity, volume of
the administered drug, dosing regimen, and combinations
with other active substances [19].

The mechanism of action of HA largely depends on
the molecular weight. Thus, the effect of low- and medium-
molecular-weight HA drugs is mediated by their interaction
with CD44-receptors, stimulation of endogenous high-molec-
ular-weight HA production, and consequently improvement
of the mechanical properties of the synovial fluid [20]. As the
molecular weight of HA preparations increases, their ability
to interact with CD44-receptors decreases, the “sliding” of
articular surfaces improves, the concentration of proinflam-
matory mediators decreases, and the synthesis of proteogly-
cans improves [21].

The concept of viscosupplementation was the primary
explanation of the effect of HA drugs on OA. Once in the joint,
HA undergoes biodegradation, and its rate depends on the size
of the molecule and presence of chemical “cross-links”
between the polymer chains. The half-life period of low-
molecular-weight HA is several days (maximum 4 weeks for
fully synthetic non-animal stabilized HA); however, the effect
of HA does not stop after this period. On the contrary, it grows
and lasts for a long time, up to 6—12 months [22]. According to
the meta-analysis conducted by Bellamy et al., after a course
of HA treatment, pain was reduced by 28%-54%, and joint
function improved by 9%-32%. That is, the symptomatic
effect of a course of HA therapy is comparable to the long-
term use of standard doses of NSAIDs [23]. A series of HA
injections reduced pain by 40%-50% on average compared
with the initial level [24]. Ten meta-analyses compared
the effects of HA and placebo; a positive effect of HA therapy
on pain and function was confirmed in 5 and 4 of these
studies, respectively. The effectiveness was maintained
up to 26 weeks after the course of therapy. The revealed
phenomenon confirms the advisability of using this remedy
in real practice [25].

Possible positive effects are associated with the effect
not only on chondrocytes but also on the synovial membrane,
which was confirmed by Pasquali Ronchetti et al. who
compared the effect of five weekly intra-articular injections of
HA and three injections of methylprednisolone in 99 patients
with OA. Arthroscopic biopsy of the synovial membrane was
performed 6 months after completing the treatment course
and showed a decrease in local inflammation in both groups,
and a significant decrease in synoviocyte disorganization and
suppression of neoangiogenesis was still observed in the HA
group [26].

This study aimed to evaluate the efficacy, tolerability,
and safety of intra-articular injection of HA (Revisc) in
patients with primary knee OA.
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MATERIALS AND METHODS

A non-interventional observational study of 30 patients
(26 women and 4 men) aged 45-75 years with a diagnosis of
stage Il or Il knee joint OA was conducted in the rheumatology
department of E.E. Eichwald Clinic of North-Western State
Medical University named after I.I. Mechnikov in 2022.

The inclusion criteria were as follows: a diagnosis of
“primary tibiofemoral OA” confirmed according to the criteria
of the ACR [27] in men and women aged 45-70 years, pain on
walking of at least 40 mm on the visual analog scale (VAS),
radiological stage Il or Il OA according to the Kellgren—
Lawrence classification, need for taking NSAIDs for at least
30 days in the previous 3 months, and signed informed
consent to participate in the study.

The exclusion criteria were as follows: diagnosis of
“secondary OA,” therapy with other symptomatic agents
and drugs with the slow development of effect in the last
6 months, intra-articular administration of other drugs
6 weeks before inclusion, and presence of chondrocalci-
nosis, aseptic necrosis of the femoral and tibia condyles,
surgical intervention on the knee joint, history of hypersen-
sitivity to HA, and severe comorbidities, including systemic
rheumatic diseases.

The use of NSAIDs in stable dosages at the time of
inclusion in the study was allowed. Other intra-articular
injections, including glucocorticoids and other NSAIDs, and
physical therapy procedures were not allowed.

Examination methods included physical examination,
measurement of body mass index, completion of the VAS
pain questionnaire, determination of the WOMAC index and
Leken functional index, assessment of pain severity at rest
and movement by VAS (0-100 mm), stair walking time
for 10 steps (in seconds), straight walking time for 30 m
(in seconds), general clinical blood test, C-reactive protein
measurement, radiography, and magnetic resonance imaging.

Changes in the WOMAC index and its parameters were
used as performance indicators: total pain score (when
walking on a level surface and when going down/climbing
stairs), stiffness, and functional insufficiency. Patients
evaluated the need for NSAIDs throughout the study and
the overall effect at the end of the study.

Safety indicators such as the frequency and nature of
adverse drug reactions and their association with the therapy
were studied.

SPSS version 16.0 was used in the statistical analysis
of data. The results are presented as mean and standard
deviation.

Clinical characteristics of the patients

The study included 26 (86.6%) women and 4 (13.4%)
men aged 55.6 + 5.2 years. The disease duration ranged
from 5 months to 14 years (7.8 + 2.1), and the average
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Table. Dynamics of clinical parameters
Ta6nuua. [JuHamM1Ka KIIMHUYECKMX NoKa3aTenen
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Indicator Day 0 Day 21 Day 90 t-criterion S?;::;is:;;ile
Visual analog scale of pain on 396 £76 348+£69 28.6 +5.2 14 p<0.01
movement, mm
Visual analog scale of pain at 13.48 57 71+£35 4+32 17.9 p<0.01
rest, mm
WOMAC index, points 42.3+78 33.5+£35 258+6.6 219 p<0.01
Walking time in a straight line 63.8+76 61579 57779 17.9 p<0.01
30m,s
Walking time on the stairs, s 23.9+2.1 - 21822 15 p<0.01

duration of an exacerbation requiring NSAID use was
3.6 + 1.65 weeks.

The majority of the patients (n=20, 66.6%) had
radiological stage Ill OA according to the Kellgren-Lawrence
classification, and 10 (33.4%) patients had radiological
stage II. All patients had bilateral knee joint involvement.

The average body mass index was 29.4 + 4.1 kg/m?,
12 (40%) had grade | obesity, 11 (36.6%) had high body mass
index, 5 (16.6%) had normal body mass index, and 2 (6.6%)
had grade Il obesity.

Before the start of treatment, patients complained of pain
of mechanical nature (starting pain, during walking, and static
load) and limited active and passive movements of the knee
joints. The patients took NSAIDs in standard dosages without
any significant effect.

The treatment course consisted of three injections of 2 mL
of HA (Revisc) solution at weekly intervals into both knee
joints. Concomitant NSAID therapy was maintained in doses
equivalent at the time of inclusion in the study. Injections
were performed by physicians with special training in a room
equipped for intra-articular injection of the drug, observing
all rules of asepsis. During the procedure, the patients did
not experience pain at the injection site, and no knee joint
tumescence was observed.

At the end of the procedure, the patients were advised to
limit their physical activity for a day.

RESULTS

During the therapy, no adverse reactions were detected.
All 30 patients completed the study, indicating a compliance
rate of 100%.

In 3 months after the start of Revisk therapy, joint pain
syndrome improved in all patients, as shown by the dy-
namics of the HAS pain index at rest and on movement,
WOMAC index in general, pain, stiffness, and functional in-
sufficiency.

The VAS score of pain on movement before therapy
decreased from 39.6 + 7.6 to 28.6 + 5.2 mm, the VAS score of

D00I: https://doi.arg/101

pain at rest decreased from 13.4.8 £ 5.7 mm to 4 + 3.2 mm,
the pain at rest disappeared in eight patients, which led to
NSAID cessation.

The WOMAC index before therapy was 42.3 + 78, and
after 3 months of therapy, it was 25.8 + 6.6, which improved
by 16.4 + 3.2 points.

At the end of treatment, all patients showed significant
improvement of joint movements, absence of synovitis,
morning stiffness, and pain in the large joints subjected
to treatment. The dynamics of the clinical parameters are
presented in Table.

A statistically significant decrease in joint pain was
detected during Reviscom therapy. Positive dynamics
began 1 week after the first injection and reached clinical
significance by day 90 of treatment: a decrease in pain on
movement by 11 mm and pain at rest by 9.4 mm.

Eight patients (26%) stopped taking NSAIDs completely,
and 43% reduced the dose by half or started taking NSAIDs
no more than once every 3 days. However, 31% of the patients
still need to take NSAIDs (Fig. 1).

During treatment, three patients had arthralgia after
the injection, which independently resolved within 2 days
after the first injection.

Subsequent injections did not cause an increase in pain
syndrome. Based on single blood pressure measurements
at follow-up visits, no patients had increased blood pressure

30
22
- 8§ o n138

Day 0 Day 21 Day 90
Jexb 0 DNenb 21 Nexb 90

m 100% No reception / be3 npuema

—_ = NN W W
oI UIo ol

Number of patients
Konuyectso nauueHToB

50%

Fig. 1. Dynamics of non-steroidal anti-inflammatory drugs intake
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Fig. 2. Dynamics of systolic and diastolic blood pressure based
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aNbHOI0 AaBNieHNA NO pe3ynbTaTtaM pPa3oBbIX VI3MepEHVIl7I Ha BU-
3UTax

during treatment, and patients who discontinued NSAIDs had
a decrease in systolic and diastolic blood pressure of 7 + 3
and 4 + 1 mm Hg, respectively (Fig. 2).

CONCLUSION

The results of the study of the intra-articular administra-
tion of HA Revisc in patients with stage Il and Ill OA showed
no significant systemic or local complications, and the pres-
ence of arthralgia in three patients was not clinically signifi-
cant. In general, the tolerability to the drug was good, and
statistically significant reductions in VAS scores of pain on
movement and at rest and WOMAC index were achieved. Pa-
tients had improved functional ability based on the results
of the walking test on a level surface and stairs. In addition,
eight patients stopped taking NSAIDs, which characterizes
well the symptomatic effect of Revisc.

In turn, the reduction in NSAID intake led to a decrease
in the risk of complications and comorbidities; in particular,
the systolic and diastolic blood pressure decreased in
patients who stopped taking NSAIDs.

The clinical effect began to develop on day 21 and
continued after drug discontinuation, with maximal changes
on day 90 from the start of therapy.

The use of Revisc in patients with OA is pathogenetically
sound and safe; moreover, its symptomatic effect is
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