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Evaluation of the efficiency of injectable
chondroitin sulfate for knee osteoarthritis in

real clinical practice

Pogozheva E.Yu., Karateev A.E.
V.A. Nasonova Research Institute of Rheumatology, Moscow, Russia
34A, Kashirskoe Shosse, Moscow 115522

Obijective: to carry outa statistical analysis of clinical material obtained in an open-label observational study of the
efficiency and safety of injectable chondroitin sulfate (ICS) in real clinical practice.

Patients and methods. Atotal of 170 patientswith knee osteoarthritis (OA) (78.8% females; mean age 60.5+8.3years)
who experienced severe pain and needed to regularly take non-steroidal anti-inflammatory drugs (NSAIDs) were
examined. All the patients received a cycle of therapy with ICS (25 intramuscular injections every other day). The
treatment results were assessed by the changes of pain intensity atrestand during movement and general health
status (a 100 mmyvisual analogue scale) at 2 months after therapy initiation. The dynamics of NSAID use, therapy
tolerance, and patient assessment of treatment outcomes were also taken into account.

Results and discussion. There were decreases in the medianseverity of painatrestfrom 40.0 [20.0; 70.0] to 10.0
[0.0; 20.0] mm, in pain during movement from 65.0 [58.0; 80.0] to 20.0 [10.0; 30.0] mm, and in overall health
status assessment from 60.0 [50.0; 70.0]to 20.0 [10.0; 40.0] mm (p < 0.001). It mightbe possible to discontinue
NSAIDs or to reduce their dose/frequency in 87.9% of patients. 83.3% of patients rated their treatment results as
good and excellent. No serious adverse reactions were observed.

Such a beneficial effect of therapy should be taken with some caution, since it has been obtained during an open -
label uncontrolled observational study. Although the injection of thistype of pharmacological agents is practically
notused in Western countries; Russia has meaningful and generally positive experience with injectable slow-acting
symptom-maodifying drugs (SMDs), including CS. The advantages of this procedure are an enhanced bioavailability
of SMDs, an accelerated onset of an analgesic effect, and higher patient adherence to therapy.

Conclusion. The findings showed good efficiency and tolerance of ICS in patients with knee OAin real clinical
practice.
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Osteoarthritis (OA) is the most common joint disease, the cause of chronic pain and disability in patients
around the world. Effective treatment of OA is one of the priorities of healthcare. OA therapy is based on the
integrated use of pharmacological and nonpharmacological agents with different mechanisms of action [1, 2]. An
important element in treating OA is delayed-action symptom-modifying (DASM) agents, such as chondroitin sulfate
(CS). According to modern concepts, the action of CS is associated with the suppression of chronic catabolic
inflammation, a decrease in the activity of metalloproteinases, and an increase in the synthesis of proteoglycans,
which determine the hydrophilicity and elasticity of articular cartilage [1-3].

The efficiency of CS has been shown in numerous Russian and international randomized clinical trials, and
relevant meta-analyzes. CS has an analgesic and anti-inflammatory effect, slows down progression of structural
changes in OA, and reduces the need for non-steroidal anti-inflammatory drugs (NSAIDs), which can be dangerous
for elderly patients with comorbid pathology of the cardiovascular system and gastrointestinal tract. Moreover, CS
itself is well tolerated and rarely causes serious adverse reactions (AR) [4-71].

At the same time, a number of experts note the low and unstable bioavailability of CSwhen taken orally, and
the possibility of its destruction by intestinal bacteria [8—10]. Therefore, to increase the bioavailability and rate of
onset of the analgesic effect of CS, itis used in the form of intramuscular (IM) injections.

Our country has gained extensive experience in the use of such drugs [11, 12]. One of the drugs for
parenteral administration, presented on the domestic pharmacological market, is Mucosat®. However, the results of
its use in real clinical practice are not fully covered.

The aim of the study was to evaluate the efficiency and tolerability of the injectable form of CS (ICS) in the
treatment of knee OA.

Patients and methods. The study of the therapeutic potential of ICS was carriedoutas part of the PRIMA
project (Post-Marketing Retrospective Study of Mucosate in osteoArthritis), an observational study that evaluated
the results of the use of ICS in patientswith OA in real clinical practice. The attending physicians were asked to
select for a fixed period (1 month) 10-15 patients who met the inclusion criteria from the total number of people
who complained about joint pain associated with OA and to evaluate the changes in their condition 2 months after
the start of the course of ICS.

Inclusion criteria: 1) diagnosis of OA of the knee joint, meeting the criteriaapproved by the Association of
Rheumatologists of Russia [1]; 2) the severity of pain in the knee jointat the time of visit to the doctor >40 mm on a
visual analogue scale (VAS 100 mm); 3) the consent of patients to participate in the study, entering data on their
conditionintoan anonymous research card with subsequent statistical processing and presentation of this material in
scientific medical publications.

Exclusion criteria: 1) severe functional impairment making visits difficult for the patients; 2) a history of an
allergic reaction to CS.

170 patients with OA of the knee joint were examined. The characteristics of the patients are presented in
Table. 1. The majority of patients were female, middle-aged and elderly, had Il and Il radiological stages of OA,
overweight was recorded in about a third of the patients, multiple comorbid diseases were noted (in particular,
arterial hypertension (AH) in 50.0% of the patients) The patients experienced severe pain, which intensified with
movementand was quite intense at rest as well.

All the patients had a long pharmacological history. Over the past6 months, most of them received NSAIDs
(71.8%) and DASM agents (59.4%), 19.4% received intra-articular injections of glucocorticoids (GC). Nevertheless,
the persistence of moderate and severe joint pain at the time of inclusion in the study indicated the lack of efficiency
of previous therapy.

Table A Characteristics of the OA patients

Parameter Value
Gender (male, female), % 78.8/21.2
Age, years, M+ G 60.5+8.3
OA stage according to Kellgren—Lawrence, %:

| 14.8

1] 59.8

Il 254
BMI, kg/m? M+ G 27.745.2
BMI >30 kg/m?, % 31.8
A history of joint kneeinjury, % 70.8
Comorbidity:

AH, % 50.0

CHD, % 11.8
Gastric/duodenalulcer, % 2.9
Dyspepsia, % 31.2
DM type2, % 20.6
Smoking, % 14.8

Note. BMI - body mass index; AH - arterial hypertension;
CHD - coronary heart disease; DM - diabetes mellitus
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Table 2 Clinical picture of the OA patients

Parameter Value

Pain on VAS, mm, Me [25th; 75" percentile]:
atrest 40.0 [20.0;70.0]
during movement 65.0 [58.0; 80.0]

Assessment of overall health statuson VAS, mm,Me | 60.0 [50.0;70.0]
[25th; 75" percentile]

Pain in the knee joint on palpation, % 78.8
Signs of synovitis, % 61.2
Signs of enthesopathy, % 55.9
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Fig. 3. Patient assessment of treatment results (%)

All patients underwent a course of treatment with ICS (25 i/minjections every other day). The decision to
prescribe this drug was made by the attending physician on the basis of the available recommendations for the
treatment of OA [1] and the approved instructions for the use of ICS. In addition, NSAIDs were prescribed to all
patients (or therapy with these drugs was continued if they had taken them before). The choice of NSAIDs was
consistent with real clinical practice, while the attending physicians were invited to use the existing
recommendations for the use of thisclass of drugs [1]. Basically, patients received Nimesulide 200 mg/day (26.1%),
Meloxicam 15 mg/day (26.1%) and Aceclofenac 200 mg/day (18.3%).

The results of the treatment were evaluated 2 months after the start of the IM therapy with ICS. The criteria
for evaluating the efficiency of treatment were the changesin pain at rest and during movement, an assessment of
overall health state (on VAS 100 mm), presence of certain symptoms of OA: pain on palpation of the knee joint,
clinical signs of synovitis (swelling, floating patella symptom) and clinical signs of enthesopathy of the “crows feet”
area, collateral ligaments, and prepatellar bursitis. To assess the safety of treatment, it was proposed to fix any AR
that occurred during the treatment with ICS (Table 2).

The findings were entered into a special card. Information from this card became the basis for the formation
of a unified computer database and further statistical analysis. SPSS 17.0 was used for mathematical data
processing. Quantitative indicators are presented in the form of M £ o, in the absence of a normal distribution of a
characteristic - in the form of a median (Me), 25th and 75th percentiles, qualitative parameters - as a percentage.
When comparing the quantitative values, the Wilcoxon test was used for related samples, the Fisher exact test was
used for the qualitative parameters. Differences were considered significant at p <0.05.

Results. On the treatment with ICS, there was a pronounced statistically significant decrease in the intensity
of pain at rest and during movement, as well as an improvement in overall health status (Fig. 1). The median
severity of pain at rest decreased from 40.0 [20.0; 70.0] to 10.0 [0.0; 20.0] mm, pain during movement - from 65.0
[58.0; 80.0] to 20.0 [10.0; 30.0] mm, overall health status assessments - from 60.0 [50.0; 70.0]to 20.0 [10.0; 40.0]
mm (p <0.001 for all indicators).
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There wasalso a decrease in the frequency of individual manifestations of OA - pain on palpation, synovitis and
enthesopathy (Fig. 2). The changes were statistically significant for all clinical indicators (p <0.001). Generally, the
patients gave a high assessment of the therapy performed - the majority identified the treatment result as good (Fig. 3).

The positive result of therapy allowed refusal from NSAIDs in 4.0% of patients, significant reduction of
NSAIDs dose or administration frequency in 40.9%. Only 15 patients (8.8%) needed to use intraarticular GC
administration due to persistent synovitis and severe pain.

There were no serious ARs during treatment with ICS. ARs were observed in only 2 patients (destabilization
of hypertension) and, apparently, were associated with NSAIDs (in both cases, Nimesulide 200 mg/day was used).
Antihypertensive therapy was corrected to normalize blood pressure.

Discussion. According to the findings, the course use of ICS provided a significant improvement in the
condition of patients with OA of the knee joint. There was a statistically significantdecrease in the intensity of pain
at rest, pain during movement, as well as an improvement in overall health status. A decrease in the frequency of
synovitisand enthesopathy of the knee joint was recorded during treatment. Good therapeutic potential of ICS is
confirmed by a significant reduction in the need for NSAIDs and a high assessment of the therapy results given by
the patients (good and excellent assessment in 83.3% of the cases). The need for intraarticular administration of GC,
which should be regarded as a lack of response to treatment, occurred only in 8.8% of the patients. At the same time,
the treatment with ICS was well tolerated and did not cause serious ARS.

Of course, such favorable result of therapy should be recognized with some caution, since it was obtained
during an open uncontrolled observational study. As practice shows, clinical trials performed according to this
design almost always demonstrate better results than controlled trials organized in accordance with the stringent
requirements of “evidence-based medicine” [13, 14].

At the same time, as noted above, in Russia there is a significant and generally positive experience of the use
of injectable forms of DAMS agents, including CS [3, 11, 12]. Although method of injecting this type of
pharmacological agentis practically not used in Western countriesthe [15, 16], itis quite popular in our country,
and it is considered an effective and safe method for treating OA [11, 12]. Its advantages are increased
bioavailability of DAMS agents, acceleration of the onset of analgesic effects, and a higher patient adherence to the
therapy [17]. Thus, A.B. Danilov[18]in areview of the analgesic potential of DAMS agents, providesinformation
on the pharmacokinetics of ICS presented by the manufacturer: after the IM injection of this drug, an increase in the
concentration of CSin the cavity of the knee joint is noted after 15 minutes, andin the cartilage tissue - after 30
minutes.

Our data confirm the results of previous studies of the efficiency and safety of this ICS preparation. For
instance, in an open study of 21 patients with OA, a significant decrease in the intensity of joint painwas achieved:
while the baseline averaged 9 points on a 10-point scale, after 60 days it was only 4.5 points (a decrease of 50%).
No serious ARs were noted in this case [18]. L.V. Persanova and K.G. Khlyabich [19] presented the results of
comparing the efficiency of ICS and the glycosaminoglycan-protein complex (GPC) in 311 patientswith OA. After
the course of treatment, a significant improvement in the ICS group was observed in 30.0-63.1% of patients,
improvement in 20.0-60.0%, and no effect was observed in only 5.2-13.3%. Moreover, signs of synovitis
disappeared in 75% of patients. The therapeutic effect and tolerance of ICS and GPC did not differ significantly.

The clinical advantages of the ICS drug that we studied, primarily its safety, are reflected in the review by
I.S. Dydykinaetal. [20].

Conclusions. Thus, the data obtained during the PRIMA observational study confirm the opinion of Russian
expertson the feasibility of using ICS for the treatment of OA of the knee.
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