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Abstract

Osteoarthritis (OA) is a complex joint disease and is caused by inflammatory mediators, along with a process of “wear
and tear of cartilage”. Osteoarthritis results in cartilage degradation, synovial inflammation, subchondral bone
eburnation, degeneration of menisci, and capsular hypertrophy, which takes part in the pathogenesis of OA. Pain is the
predominant symptom of OA. However the exact mechanism causing pain is multifactorial and is still not well known.
Viscosupplementation with intraarticular hylauronic acid (HA) promotes chondrocyte hyaluronic acid synthesis and
prevents the further cartilage degradation and may possible help to promote the cartilage regeneration. It is also
postulated to reduce the production of inflammatory mediators and matrix metalloproteinase involved in OA.
Viscosupplementation reduces osteoarthritis symptoms in early to moderate OA, and improves functional outcome, if
other conservative treatment modalities are ineffective. Viscosupplementation might delay the need for knee replacement
surgery. Prospective study was conducted to know the efficacy of Viscosupplementation with hyaluronic acid (HA) in
patients with osteoarthritis knee joint.1200 patients meeting the inclusion and exclusion criteria with OA knee were
included in the study. The patients were categorised based on radiological classification of Kellgren and Lawrence .
Parameters includesVisual Analogue Scale (VAS) while performing activity of daily living modified the Western Ontario
and McMaster Universities Osteoarthritis (WOMAC) index. We found that there is significant improvement in pain and
functional outcome at 6 months of follow up. Here We came to a conclusion that intraarticular hylauronic acid injection
is potentially a effective treatment for osteoarthritis of knees in multiple doses and is adjunct treatment to oral analgesics
to decrease the pain and its doses. It helps in improving the function in early osteoarthritis knee joint and might delay the
need for future knee surgery
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Introduction

Osteoarthritis (OA) is a clinical entity of joint pain with multifactorial etiopathogenesis and is characterized by the
gradual progressive loss of articular cartilage, osteophyte formation, subchondral bone remodelling, and inflammation of
the joint [']. OA of knee is common problem in Indian population and happens to be a source of disability due to pain and
loss of function, resulting in lost hours at work and difficulty in performing activity of daily living. It is one of the most
common form of joint diseases, and is listed amongst top ten causes of progressive disability worldwide [']. With aging
of the population, changes in lifestyle, diet changes and overweight, OA happens to be a major public health problem
and presently poses a threat to financial burden worldwide and the incidence is rising rapidly ["]. For the knee OA,
various pharmacological and non- pharmacological treatment modalities are recommended by clinical guidelines
regarding pain, disability and joint destruction [], [], ['].
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Non -pharmacological modalities are important and includes patient education, exercises, weight reduction, sometimes
walking with support (crutches) during acute phase, bracing of the knees, shoe modifications and modification of
insoles to provide varus or valgus thrust to knee. Local heat and cold, massage, acupuncture, and electromagnetic therapy
are also found to be helpful in subset of patients. Pharmacologic treatment is mainstay and includes mostly
acetaminophen or paracetamol, non-steroidal anti-inflammatory drugs (NSAIDs), sometimes opioids, and drugs which
slow down cartilage degeneration like glucosamine and chondroitin sulphate. These drugs which slow down cartilage
degeneration are used in oral form, and are usually slow-acting drugs (glucosamine and chondroitin sulphate) and if
orally administered, these drugs are usually not much effective. Intraarticular (1A) injection with corticosteroids,
Hyaluronic acid (HA) and recently platelet rich plasma (PRP) is the last on list of non operative management.
Intraarticular Hyaluronic acid (HA) has the ability of restoring normalization of synovial fluid viscoelasticity and also

activates tissue repair process in articular cartilage [“],["].

Etiopathogenesis of OA

Osteoarthritis of knee may be either primary (idiopathic) or secondary due to variety of reasons and could be secondary to
trauma, resulting in joint incongruity and joint instability. The Hyaline cartilage of knee is the main target of harmful influences
and subsequently causes osteoarthritis due to damage to the hyaline cartilage. The disease begins in hyaline cartilage and as the
disease progresses it involves other structures within and outside the joint. Primary osteoarthritis usually starts at or just after
middle age. Various causes apart from traumatic causes include - malalignment of knee due to any cause (varus/valgus), gouty
arthritis, metabolic causes, endocrine abnormalities like gout, hyperparathyroidism and acromegaly.

There happens a progressive and ongoing breakdown of cartilaginous matrix and along with the inability of the reparative
ability of hyaline cartilage, the dynamic equilibrium between is hampered and causes pain and results in inflammation.
The cartilaginous matrix breakdown is regulated by an interplay of anabolic influences like Insulin like growth factors
(IGF) I and Il and catabolic influences like Interleukin (IL)I , Tumour necrosis factor (TNF) alpha and plenty of
proteinases. To some extent, the anabolic and catabolic influence reduces or compensates for the harmful influences
causing osteoarthritis. These influences also stimulate and modifies the chondrocyte metabolic activity. Whenever there
is disturbance in the equilibrium of anabolic and catabolic influences and which exceed the body system’s
compensatory ability the matrix degradation occurs. This is the first step causing osteoarthritis of joints and if
uncontrolled may progress to advanced disease causing pain and progressive disability (figure 1). The reason of
cartilage degeneration is not yet well understood. Further, why in some patients there is more pain, despite early OA and
in some patients there is less pain despite radiographic advanced disease is not well understood. The chondrocyte

function impairment and matrix damage is also caused by enzymatic and mechanical factors.

Matrix degeneration —progressive and accelerating => Repair and regeneration —attempt reduced ability
=>Irreversible matrix degeneration starts => Loss of cartilage structure and hylan => Sclerosis / subchondral cysts /
osteophytes => Malalingnment / loss of congruence, deformity

Flow diagram 1: Patho physiology of osteoarthritis of knee joint

Hyaluronic acid (ha) injection (Viscosupplementation)
Agents
Hyaluronic Acid (HA) is produced from harvested rooster combs or from bacterial fermentation in vitro™} The active

ingredient is sodium salt of Hyaluronic acid, which is usually supplied as one prefilled 2ml (20 mg) syringe for
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intraarticular use. The injectable hylauronic products that are approved by FDA are sodium hyaluronate, Hylan G-F 20,
and high-molecular weight hyaluronic acid. Injection schedules vary and usually are injected for almost 2 to 5 injections
and patients are generally recommended to repeat the injection schedule at or after six month period, depending upon
previous satisfaction and sufficient pain relief after the schedule of first injection. The scientific evidence in literature
suggests that the use of low molecular weight hyaluronic acid and high molecular weight hyaluronic acid (HMWHA)
have disease modifying effects due to the normalization of synovial fluid viscoelasticity and also due to activation of
reparative process in articular cartilage. Further comparative clinical studies and meta-analyses favours the positive
effects of HMWHA for knee OA M- However, because of lack of heterogeneity of studies, current literature is less
conclusive or inconclusive.*

Mechanism of action

Hyaluronic acid (HA) is a glycosaminoglycan which is naturally occurring and is a normal component of synovial fluid
and the cartilage matrix. Moreover, cells from synovium, chondrocytes and fibroblasts synthesis the hyaluronic acid and
then secrete it into the joint. Hyaluronic acid enhances the joint function due to normalization of synovial fluid
viscoelasticity, and acts as a lubricant and also a shock absorber in nature during the different phases of joint
movements ™ |t also has the ability reduces stress on hyaline cartilage and also tends to reduce friction on joint
cartilage™. Hyaluronic acid is also a important constituent of proteoglycans of the extracellular matrix. Hyaluronic acid
also is postulated to be anti inflammatory, mild analgesic and activates the tissue repair process of the articular hyaline

cartilage ™

Materials and Methods

Present study was conducted in our hospital between January 2014 to January 2015 after getting approval of ethical
committee. Total of 1200 patients were included in sample size who were suffering from symptomatic primary
osteoarthritis of knee willing and consenting for intraarticular viscosupplementation of knee for three doses along with
ability to follow up in osteoarthritis clinic were included in the study. Patients with post traumatic and other forms of
secondary osteoarthritis were excluded from our study for the sake of uniformity. Patient who had recent history of
effusion within a week time or presenting with effusion (hypertrophic osteoarthritis ) of knee, any angular deformity of
knee (varus and valgus) , any contractures of knee and advanced osteoartrhritis of knee at the time of enrolment were
also excluded. The selected patients were administered three doses of hyaluronic acid injection in form intra articular 2
ml sodium hyaluronate (20 mg) at an interval of 7to 10 days between each dose. The patients were categorised based on
radiological classification of Kellgren and Lawrence. Data were collected from patients during the first visit at
enrolment and follow-up visits at 7 - 10 days, 3 weeks, 3 months, and 6 months post-injection. Parameters includes
VAS (visual analogue scale) score for pain ranging from 0 - 10 ™" and performance of activity of daily living (ADL).
The Western Ontario and McMaster Universities Osteoarthritis (WOMAC) index was modified according to the activity
and need of Indian population and also taken into account at each of follow up."

Radiographic evaluation

After clinical examination, all patients were subjected to a anterior-posterior radiograph of knees and the osteoarthritis
was graded using the Kellgren and Lawrence (KL) grading system, which classifies the osteoarthritis in one of five

grades, with O representing normal and 4 representing the most severe. /™
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Results

Data on 1200 patients who were injected all three doses of Hyaluronic acid intraarticular injections were evaluated in
terms of demographic assessment, age, gender, occupation, adverse reaction due to injection, Bone Mass Index (BMI)
severity of symptoms according to VAS and WOMAC. The data was followed up for 6 months and were analysed.
During the pre injection phase all patients were subjected to Antero — Posterior standing radiographs of knee and graded
according to classification based on Kellegren and Lawrence

Adverse Effects —

Most of the patients tolerated the injection procedure well. However 22 patients ( 1.8 %) complained of transient pain
during or just after the injection procedure, lasting for 24 to 48 hours and subsiding thereafter.

The mean age was 52 + 13.45 years. Among the 1200 subjects 56.66% (680/1200) were male and 43.44 %( 520 /1200)

were female.
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Figure 2: Occupation wise distribution of subjects
Left sided symptomatic Osteoarthritis was found in 41.66% (500/1200). Right was found in 58.33%(700/1200). Patients
were studied according to Body Mass Index above and below 22 kg/m2 and which was found to be significant.(p<0.05)

Table 1.Body Mass Index wise distribution of subjects

Chi Square Test
BMI No of patients x2-value
<22 kg/m’ 466 7.89
>22 kg/m’ 734 p value <0.05
Total 1200

Table 2: Radiological grade wise distribution of subjects

K-L Grade No of subjects Percentage
0 0 0

I 508 42.33

I 724 52.33

Il 61 5.08

v 7 0.58

Total 1200 100
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Table 2: Comparison of Mean Visual Analogue Score (VAS) e and Chair stand rate at baseline with 6 months follow up

Student paired t test

Mean | baseline Post injection Follow ups p value
10™ day 3weeks | 3months | 6 months
VAS* | 5.3 55 4.7 4.2 2.8 0.001

VAS- visual analogue scale.

Table 3:Comparison of means of different component of modified WOMAC score at baseline and at 6 months follow up

Student paired t test
Means baseline | Post injection follow ups p value
10 th day | 3weeks | 3 months | 6 months
Pain 14 15 12 11 8 0.03
stiffness 6 4 5 5 5 0.62
Functional | 62 50 42 40 38 0.04
activity

Discussion

Present study was done to assess the efficacy of intraarticular Viscosupplementation by Hyaluronic Acid (HA) in
symptomatic osteoarthritis knee patients. The mean age of subjects with symptomatic OA knee was 52 + 13.4 years in
our study. 56.33% subjects were male and 43.66% were female. In our study 80 % subject were involved in heavy day to
day activities requiring frequent squatting and sitting cross leg. Our study had more subjects with right knee pain than
left. 95 % Subjects in our study were having grade | and grade Il osteoarthritis knee according to Kellgrene and
Lawrence radiological grading system. our Study showed the statistically significant improvement in VAS at 6 months
follow up.(p value 0.01) According to Modified WOMAC score pain and functional activity showed statistically
significant improvement (p value 0.03; p value0.04 respectively) where as stiffness score was found to be insignificant.
This showed that patient improved symptomatically and perform their day to day function with more comfort than
previously. Joint stiffness remains there after injection may be due to diurnal variation, type of activity performed and
seasonal changes. The pain and functional improvement in terms of VAS and modified WOMAC score was found to be
more in patient with grade | and grade 11 OA knee while grade 111 and IV subjects were not benefited from the hylauronic
acid injection. Our mean age of subjects with OA was supported by the study of Pushpa S Patil ™ Harshal Salve
il Grace H. Lo™. Duygu Cubukcu M AMELA project ™™ | This strengthens the fact that development of primary
osteoarthritis was increases with the age due to degenerative changes in the articular cartilage irrespective of their race
and geographical representation. Our study results suggested that male are more predispose to OA knee which contradicts
the study done by Pushpa S Patil ™, Duygu Cubukcu ™ which showed OA more common in female than male. This
difference may be due to non uniform study groups. In our study correlation of BMI with symptomatic OA was found to
be statistically significant.(p value<0.05).Similar results were found by M. S. Sridhar®™.. Hence overweight increases the
symptoms in OA knee. Hence weight reduction with diet and exercise can be a way to reduce the symptoms. In our study

intra articular HA injection showed better outcome in terms of pain and function in subjects with grade | and Il while
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Some studies comparing intra articular corticosteroid injection and NSAIDS with intraarticular hylauronic acid were
done and found that both were equally effective [**'**". Studies have questioned the efficacy of the treatment with HA.
boviill. Do this may be due study design weaknesses and the enormous placebo effect in osteoarthritis clinical trials.

We concluded that OA is a disease of post 4 ™ and 5 ™ decade of life, mainly affecting the occupation involving more
stress on knee joints. Symptoms of OA increases with increases in weight. Most of the subjects coming to hospital where
in grade | and 11 of OA knee. 3 weekly doses of 2ml HA is found to be potentially effective in terms of symptomatic
pain relief and functional outcome. This may also prolongs the need of total knee arthroplasty in patient with early OA.
But long term study is needed to evaluate its role in cartilage regeneration. The cost of injection is also a major issue in
India for the multiple doses over the NSAIDS, steroid and Platelet rich plasma intraarticular injections. The Hyaluronic

acid (HA) injections had a good safety profile with fewer local reactions.
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