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ABSTRACT
INTRODUCTION  Knee osteoarthritis (OA) is a common and progressive joint disease. Treatment options for knee OA vary from 
simple analgesia in mild cases to knee replacement for advanced disease. Knee pain due to moderate OA can be targeted 
with intra-articular injections. Steroid injections have been used widely in managing acute flare-ups of the disease. In recent 
years, viscosupplementation has been used as a therapeutic modality for the management of knee OA. The principle of 
viscosupplementation is based on the physiological properties of the hyaluronic acid (HA) in the synovial joint. Despite a sound 
principle and promising in vitro studies, clinical studies have been less conclusive on the effectiveness of HA in managing 
osteoarthritic knee pain. The aim of this systematic review was to assess the effectiveness of HA intra-articular injections in 
the management of osteoarthritic knee pain.
METHODS  A systematic review of the literature was performed using MEDLINE®, Embase™ and CINAHL® (Cumulative 
Index to Nursing and Allied Health Literature). The databases were searched for randomised controlled trials available on the 
effectiveness of HA intra-articular injections in managing osteoarthritic knee pain.
RESULTS  The search yielded 188 studies. Of these, 14 met the eligibility criteria and were reviewed in chronological order.
CONCLUSIONS  HA intra-articular injections have a modest effect on early to moderate knee OA. The effect peaks at around 
6–8 weeks following administration, with a doubtful effect at 6 months.

Knee osteoarthritis (OA) is a common and progressive joint 
disease. In the US, it is believed that 240 per 100,000 people 
are affected each year.1 It has a major effect on the quality 
of the individual’s life and knee OA is one of the five lead-
ing causes of disability among non-institutionalised adults. 
Forty per cent of adults with knee OA report their health as 
poor or fair. It also has a major socioeconomic impact as 
it results in absences from work and early retirement. It is 
estimated that job related losses due to OA in general are 
between $3.4 and $13.2 billion per year.

Treatment options for knee OA vary according to the se-
verity of the disease. For the mild cases, simple analgesia and 
lifestyle modifications may be enough to control the symp-
toms. In advanced stages of the disease, knee replacement is 
a safe and cost effective treatment for alleviating pain as well 
as restoring physical function.2 Knee pain due to moderate 
OA can be targeted with intra-articular injections. Steroid-
based injections in combination with local anaesthetic have 
been used widely in managing acute flare-ups of the disease. 
Their action is based on the powerful anti-inflammatory ef-

fect they provide in the joint, thereby alleviating pain due to 
synovitis, which commonly occurs in OA.

In recent years, viscosupplementation has been used as 
a therapeutic modality for the management of knee OA. The 
principle of viscosupplementation3 is based on the physio-
logical properties of the hyaluronic acid (HA) in the synovial 
joint.

Background
Also known as hyaluronate or hyalunoran, HA is a large 
viscoelastic glycosaminoglycan molecule that is found natu-
rally in synovial fluid and cartilage.4 Its properties include 
shock absorption, traumatic energy dissipation, protective 
coating of the articular cartilage surface and lubrication.3 
In vitro, it is shown to have anti-inflammatory effects on 
cells,5,6 and it may slow chondrocyte apoptosis in OA by 
binding CD44 and ICAM-1 receptors, and regulating in this 
way the process of cartilage matrix degradation.4

The concentration and the molecular weight of HA in 
the synovial fluid of patients with knee OA are shown to be 
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reduced.7,8 As the viscoelasticity of synovial fluid is propor-
tional to HA concentration and integrity, it is believed that 
intra-articular HA injections would restore the viscoelastic-
ity of synovial HA and therefore also its natural protective 
functions in the joint.

Despite a sound principle and promising in vitro stud-
ies,5,6 clinical studies have been less conclusive on the effec-
tiveness of HA in managing osteoarthritic knee pain. Some 
studies suggest that there is an effect when compared with 
a placebo9 while other studies suggest that there is no clear 
benefit.10,11 Furthermore, compared with the much cheaper 
alternative of corticosteroid injections, some studies con-
clude that HA is of no additional benefit12 whereas others 
suggest that it has a more prolonged effect than cortico- 
steroids.9,13

The aim of this review was to assess the efficacy of HA 
intra-articular injections in managing osteoarthritic knee 
pain.

Methods
A systematic review of the literature was performed. 
MEDLINE®, Embase™ and CINAHL® (Cumulative Index 
to Nursing and Allied Health Literature) were searched on 
30 November 2011 for randomised controlled trials avail-
able on the effectiveness of HA intra-articular injections in 
managing osteoarthritic knee pain. Studies were eligible for 
inclusion in the review if: the study population consisted of 
human patients with knee OA; the intervention was the use 
of intra-articular HA; the comparators were either a placebo 
or corticosteroid intra-articular injections; outcome meas-
ures were improvement in pain or function scores; they 
were randomised controlled trials (RCTs); and they were 
available as full free text from the Warwick university li-
brary or Google™ Scholar. Non-randomised studies, pilot 
studies, studies on cost effectiveness and studies not pub-
lished in the English language were excluded.

PubMed was used as the search engine for MEDLINE®. 
The search was performed using both free text and MeSH 
(Medical Subject Headings) terms for studies published on 
any date up to the search date. The free text inserted in the 
search engine was ‘hyaluronic acid injections knee pain’. 
The MeSH terms used were ‘hyaluronic acid’, ‘knee joint’ 
and ‘injections, intra-articular’. The Embase™ search was 
performed using the keywords ‘hyaluronic acid’, ‘injections’ 
and ‘knee’, including all subheadings, for studies from 
1947 up to 30 November 2011. The CINAHL® database was 
searched using the free text ‘hyaluronic acid knee injec-
tions’ for studies published on any date up to the search date. 
All the eligible studies were reviewed using the appraisal 
checklist from the Critical Appraisal Skills Programme.14–16

Results
The search yielded 188 studies in total. Of these, 61 were 
duplicate studies, bringing the total to 127. After review of 
the title and/or abstract, a further 67 studies were excluded 
as irrelevant, reducing the number to 60. Of these studies, 
22 were available as free full text from the Warwick univer-

sity library or Google™ Scholar. A further eight studies were 
excluded after review of the full text as they did not meet 
the eligibility criteria. The 14 studies left were reviewed in 
chronological order (Fig 1).4,12,17–28

Study 1
Dougados et al performed a prospective, randomised, pla-
cebo controlled, multicentre trial to evaluate the efficacy of 
hyalectin over one year.17 This was one of the earliest stud-
ies aiming to assess the effectiveness of HA over a long time. 
They randomised 110 patients to either receive the active 
treatment or a placebo. The patients were selected against 
clearly stated inclusion and exclusion criteria. The sam-
ple size was based on population calculations aiming for a 
power of 80%. The patient randomisation process was not 
described. This raises concerns about the study as at base-
line, the two groups were uneven with regard to pain after 
exercise and volume of synovial fluid effusion. The inter-
vention group received three weekly injections of HA while 

Figure 1  Flowchart of studies
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the controls received three weekly injections of a placebo. 
There was no single primary outcome measure defined.

Instead, the authors assessed pain on a visual analogue 
scale (VAS) at rest and after exercise, degree of knee effu-
sion, and functional impairment using the Lequesne index 
at weeks 7 and 52 of the trial.17 The results showed a sig-
nificant improvement in favour of HA at week 7 in terms 
of synovial fluid volume, pain at exercise and functional 
impairment but not for pain at rest. At one year, there was 
no difference at pain assessment, effusion was not assessed 
and there was only a weak difference (p=0.046) in favour of 
HA with regard to the Lequesne index.

The study by Dougados et al was one of the first aiming 
to assess the effect at one year.17 The main criticisms, how-
ever, were that it was not blinded, the groups were uneven 
at baseline and they allowed the use of intra-articular steroid 
injections to be performed, thereby introducing a new varia-
ble that could influence their results. The authors concluded 
that HA has a long-term effect in patients with knee OA but 
this statement is not justified according to their results.

Study 2
Henderson et al performed a randomised, double blind, pla-
cebo controlled, single centre trial comparing low molecu-
lar weight HA with a placebo in the treatment of knee OA.18 
Although provisional population size calculations suggested 
50 participants in each arm for a power of 90%, 91 patients 
entered the study and were randomised into the two groups. 
Seven patients withdrew during the treatment period, re-
ducing the overall number to eighty-four. The treatment 
group received five weekly injections of 20mg Hyalgan® 
(Fidia Farmaceutici, Abano Terme, Italy) while the placebo 
group received the same volume of the vehicle alone. It is 
not clear what the primary outcome measure of the study 
was.

Sixteen outcome parameters were evaluated up to five 
months after completion of the treatment phase.18 Hend-
erson et al did not find any statistically significant differ-
ences between the two groups at any end point, concluding 
that low molecular weight HA (750kDa Hyalgan®) was no 
better than the placebo and therefore lacked efficacy as a 
treatment for knee OA. Nevertheless, at the five-month end 
point, the drop out rate had reduced the overall cohort from 
84 to 56. This raises concerns about a potentially high type 2 
error and lack of study power to detect any clinically signifi-
cant differences between the two groups.

Study 3
In a randomised, double blind, comparative trial, Jones et 
al compared HA with steroid (triamcinolone) for patients 
with inflammatory knee OA.19 They randomised 63 patients 
into the two groups at a 1:1 ratio. One of the inclusion cri-
teria was that the patient had bilateral knee OA. The worst 
knee received the active treatment while the other received 
a placebo. In this way, although there was no true control 
group, each patient acted as his or her own control. The 
HA group received five weekly injections while the steroid 
group received one dose of 20mg triamcinolone followed by 
four placebo injections. The primary outcome measure was 

reduction of pain on a self-selected activity assessed by a 
VAS score at monthly intervals up to six months.

The population was selected based on population size 
calculations for a power of 80% but no allowances were 
made for drop out rates.19 There was a massive drop out rate 
in both groups at the six-month point. Only 12 patients out of 
the initial 32 in the HA group and 8 out of the 31 in the ster-
oid group remained in the study, compromising its power. 
Jones et al suggested a trend in favour of HA, especially at six 
months, but owing to the high drop out rate, no statistically 
significant difference was detected between the two groups.

Study 4
Lohmander et al conducted a randomised, double blind, 
placebo controlled, multicentre trial to measure the effica-
cy of intra-articular HA injections in the treatment of knee 
OA.20 They randomised 240 patients based on sample size 
calculations to receive either weekly injections of Artzal® 
(Seikagaku, Tokyo, Japan) for 5 weeks or a placebo (5 injec-
tions of the vehicle only). The study was patient and observ-
er blinded. There was no description of the randomisation 
process. The primary outcome measures were a reduction 
in the Lequesne index and a VAS score at 20 weeks.

The study did not show any statistically significant dif-
ference between the two groups. When Lohmander et al 
stratified their population according to age and severity on 
the Lequesne index, patients over 60 years with a severity 
score of 10 or above seemed to respond better to the HA 
treatment.20 It was concluded that these patients were likely 
to benefit more from HA injections. However, the study was 
not designed to detect this difference initially. Furthermore, 
there was no mention of the number of patients in that sub-
group or whether there was enough study power to detect a 
clinically significant difference. Consequently, their conclu-
sion may not be justified.

Study 5
In a randomised, double blind, placebo controlled trial, Wu 
et al assessed the efficacy of HA (Artz®; Seikagaku) in knee 
OA.21 They recruited 90 patients (116 knees) who fulfilled 
their eligibility criteria. The patients were randomised to 
receive either the active treatment (HA) or its vehicle (pla-
cebo). The follow-up duration was up to six months, and 
the patients were evaluated on subjective and objective 
symptoms. This was a poor quality study. The population 
was selected based on eligibility criteria but compared with 
other studies, these were not described in detail, making 
reproducibility of the study very difficult. There were no 
sample size calculations, the randomisation process was not 
described and there was no clear primary outcome meas-
ure. More importantly, the authors did not use any validated 
or widely accepted outcome scores to assess efficacy, mak-
ing their results very difficult to compare with other similar 
studies. The authors concluded that HA is superior to pla-
cebo in managing knee pain.

Study 6
Wobig et al performed a randomised, double blind, multi-
centre trial on the efficacy and safety of hylan G-F 20.22 They 
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randomised 117 patients with chronic idiopathic knee OA 
into two groups: one receiving hylan G-F 20 and the oth-
er saline. They used a VAS to evaluate pain during weight 
bearing, pain at rest, reduction of pain during the most pain-
ful movement of the knee and treatment success up to 26 
weeks. The study showed dramatic early improvement in 
all variables in the hylan G-F 20 group.

The main criticism of this study is that the two groups 
were uneven with regard to baseline disease characteristics. 
Statistically more patients who had pain for one year or less 
and lower Larsen grades of OA were included in the hylan 
G-F 20 group than in the comparator group. Although the 
authors claim that these differences were inconsequential in 
terms of the efficacy results, the imbalance of the two groups 
raises concerns about the study’s randomisation process.

Study 7
In a randomised, double blind, placebo controlled study by 
Huskisson and Donnelly, the efficacy of HA was assessed 
against that of a placebo.23 The patients were selected accord-
ing to clearly defined eligibility criteria. A total of 100 patients 
were randomised into the two study arms, 50 in each group. 
There were no details on the randomisation process, which 
is important as at baseline, the two groups were significantly 
uneven with regard to sex distribution. The sample size was 
based on calculations aiming for a power of 90% to detect a 
15% difference on the VAS score for pain on walking, one of 
the primary outcome measures. These calculations do not al-
low for patients dropping out or loss to follow-up.

The intervention group received five weekly Hyalgan® 
injections while the comparator group received five weekly 
injections of normal saline of the same volume.23 The two 
primary outcome measures were pain on walking meas-
ured on a VAS scale out of 100mm, and knee function as 
assessed by the Lequesne index at 5 weeks and 6 months.

Huskisson and Donnelly’s results showed a significant 
difference for pain at five weeks in favour of HA.23 This was 
maintained at six months. For knee function, there was a 
significant improvement at five weeks and at two months 
in favour of HA but this was not maintained at six months. 
There was a drop out rate of nearly 20% from the study. 
As in many of the previous studies, there was a significant 
improvement from the baseline for the control group at 
five weeks following the injections, once again suggesting 
a powerful placebo effect. The authors concluded that HA 
is effective in the management of patients with knee OA, 
which is justified according to their results.

Study 8
Leopold et al performed a prospective, randomised, clini-
cal trial comparing intra-articular steroid injections and HA 
injections with regard to pain relief or function in patients 
with knee OA.12 They recruited 100 consecutive patients who 
fulfilled their study eligibility criteria over a period of 1 year. 
The inclusion and exclusion criteria for the study were clear-
ly stated. The selected population was randomised into two 
groups: to either receive HA injections or steroid injections. 
The randomisation process was clearly described. Although 
they employed a computerised random number algorithm 

for the randomisation process, this was used to create 100 
study cards that were placed in sealed envelopes. The enve-
lopes were opened when the patients were eligible for study 
inclusion. The use of sealed envelopes in randomisation is 
not as robust and could have introduced bias to the study.

The study population was based on power calculations 
that showed that at least 36 patients per group were required 
to obtain a power of at least 80%.12 The intervention group 
received a course of three weekly intra-articular injections 
with hylan G-F 20 according to the manufacturer’s recom-
mendations. Following this, no additional injections were 
allowed. The comparison group was injected with betam-
ethasone. This was a single injection mixed with lignocaine 
and bupivacaine that could be repeated at any time during 
the study according to patient demand. The injection pro-
cedure was clearly stated, making the study reproducible.

There was no single primary outcome for this study.12 
Instead, there were three outcomes, all treated as primary. 
These were the modified 100-point Knee Society clinical 
rating system score, the WOMAC® (Western Ontario and 
McMaster Universities) score and a 100mm VAS pain score. 
All the outcome measures were appropriate for this study. 
They were recorded at baseline, at three months and at six 
months. All the data were collected by a study nurse who 
was blinded to the treatment.

The results were presented clearly in tabulated form, 
making them easy to follow.12 Both groups had a statistically 
significant improvement from the baseline for the WOMAC® 
scores. With regard to the Knee Society system, there was 
no significant improvement in either of the groups. The VAS 
scores improved for the HA group but not for the steroid 
group. More importantly, there was no significant differ-
ence between the two groups. Interestingly, it was found 
that women had a significantly lower response to treatment 
in both groups and in all outcome scores than men. Leopold 
et al could not explain this difference. It may have been due 
to the population selected. The investigation was performed 
in an army hospital caring for soldiers, veterans and their 
families. It could therefore be that the male population in 
the study was not representative of the normal population.

Overall, this was a well designed study with high pow-
er and a small loss to follow-up.12 Despite this, one of its 
negative points that could have affected the results was in 
the method of injection administration. For the HA group, 
the knee effusions were aspirated first, the needle was left 
in place and then the injection was administered through 
the same needle. This procedure was not followed with the 
steroid injections and the authors did not explain why. This 
could mean that many steroid injections were given extra-
articularly, compromising the results.

The authors concluded that the use of HA over steroid 
injections is not justified as a first-line treatment in patients 
with OA, especially as it requires more injections and is not 
cost effective.12 This conclusion is justified based on their 
results.

Study 9
Altman et al evaluated the efficacy of a single injection of 
a non-animal stabilised HA preparation in patients with 
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knee OA.4 They performed a randomised, controlled, 
double blind, multicentre trial and selected their popula-
tion according to clearly defined eligibility criteria based 
on sample size calculations. They randomised 347 patients 
into two groups in a 1:1 ratio: the intervention group, in 
which patients received the HA injection, and the compa-
rator group, in which patients received the same volume 
of placebo (saline). The primary outcome measure was 
a reduction of more than 40% from the baseline on the  
WOMAC® pain score at 26 weeks.

The results did not show any statistically significant dif-
ference between the two groups.4 Altman et al attributed 
this to the possible confounder that patients with OA at mul-
tiple sites were allowed to participate. The difficulty in iden-
tifying the exact cause of pain may have masked the effect 
of the treatment. When they stratified the patients to select 
those with OA of the knee only, they found a statistically 
significant difference in favour of HA. Nevertheless, this re-
sult needs to be interpreted with caution. By that point, the 
numbers were too small and the study was not designed to 
answer this question.

Study 10
Day et al conducted a randomised, double blind, multicen-
tre study comparing a course of five injections of HA, given 
at one-week intervals, with a placebo.24 Following assess-
ment for eligibility, 240 patients were randomised into the 
two groups. This was a high quality study, with high power 
and low loss to follow-up. The protocol of administration 
of the injections was presented very clearly, making the 
study reproducible. The primary outcome measure was the 
WOMAC® score at 6, 10, 14 and 18 weeks. The results were 
presented clearly in tabulated form. Although there was 
a large reduction in the pain and stiffness in both groups, 
there was an additional statistically significant difference in 
favour of the HA group from 6 to 18 weeks. The difference 
in the function component of the WOMAC® score, however, 
did not reach statistical  significance.

Study 11
Neustadt et al examined the effects of high molecular 
weight HA (Orthovisc®; Anika Therapeutics, Bedford, MA, 
US) in knee OA.25 They performed a randomised, control-
led, double blind, multicentre trial where 372 patients were 
assigned to three groups at a 1:1:1 ratio. The intervention 
groups received either four injections of Orthovisc®, one in-
jection every week, or three injections of Orthovisc® and one 
arthrocentesis procedure. The comparator group received 
four arthrocentesis procedures with no injections. The 
primary outcome measure was the proportion of patients 
achieving a 20% relative and 50mm absolute improvement 
from the baseline in the WOMAC® pain score at weeks 8, 12, 
16 and 22. All patients were selected against inclusion and 
exclusion criteria. The sample size was based on calcula-
tions from a previous study.

The results showed that there was a significant improve-
ment from the baseline for all three groups, suggesting a 
strong placebo effect for arthrocentesis, compatible with the 
results of many previous studies.25 Nevertheless, they failed 

to show a statistically significant difference between the in-
tervention groups and the placebo group.

Study 12
In a study by Petrella and Petrella, the authors assessed the 
efficacy of intra-articular HA injections compared with a pla-
cebo and whether there was a difference between receiving 
three versus six consecutive injections.26 They performed a 
randomised, controlled, double blind trial. Overall, 106 pa-
tients were selected against clearly stated eligibility criteria. 
The sample size was based on size calculations but the power 
of the study was not stated. Using a computer generated ran-
domisation process, the patients were allocated to two groups 
to receive either three weekly injections of HA or placebo in-
jections. The two groups were comparable at baseline. Fol-
lowing the initial phase of three weeks, both groups received 
a further cycle of three weekly injections of HA.

The primary outcome measure was improvement on 
the WOMAC® score for pain at three weeks.26 One of the 
secondary outcomes was the difference between 3 versus 
6 injections at 6 and 12 weeks. The results showed a sig-
nificant improvement from baseline at three weeks for both 
groups but there was also a significant difference between 
the groups in favour of HA. For the second phase of the trial, 
both groups improved significantly from the baseline but 
there was no difference between the groups. A weak point 
of this study is that it cannot provide data longer than three 
weeks on the efficacy of HA over placebo. Furthermore, the 
second phase did not have a placebo comparator group. The 
authors concluded that HA was superior to placebo in im-
proving knee pain with no difference between three or six 
consecutive injections.

Study 13
In another RCT, Diracoglu et al determined the short-term 
effects of intra-articular HA on proprioception, isokinetic 
muscle force, pain and functional conditioning in patients 
with knee OA.27 This was a prospective, double blind study. 
Sixty patients were enrolled for the study after assessment 
for eligibility against clearly defined criteria. They were 
randomised to receive either HA injections or a placebo in 
a 2:1 ratio. The primary outcome was the effect on proprio-
ception immediately after each injection and at one week 
after the last injection. Secondary outcomes included iso-
kinetic muscle force, VAS pain scores and WOMAC® scores 
at one week after the last injection. This study did not have 
sample size or power calculations.

The baseline characteristics of the groups did not show 
any statistically significant differences and the groups were 
treated similarly except for the intervention received.27 
There was a statistically significant difference for proprio-
ception as well as pain and function. The authors concluded 
that intra-articular HA injections can lead to short-term im-
provement in pain and function in patients with knee OA.

Study 14
Chevalier et al conducted a randomised, controlled, multi-
centre trial to compare efficacy and safety of a single injec-
tion of hylan G-F 20, a high molecular weight HA, versus a 

3406 Trigkilidas.indd   549 09/10/2013   09:11:05



550 Ann R Coll Surg Engl 2013; 95: 545–551 

Trigkilidas  Anand The effectiveness of hyaluronic acid intra-articular 
injections in managing osteoarthritic knee pain

placebo.28 For this study, patients with primary symptomatic 
knee OA who consented to participate were screened for 
eligibility against clear inclusion criteria prior to randomi-
sation. The intervention group received a single 6ml injec-
tion of hylan G-F 20 while the comparator group received 
physiological sodium chloride solution (placebo). The pri-
mary outcome measure was change from baseline over 26 
weeks using the WOMAC® pain score. In total, 253 patients 
were randomised into the two groups in a 1:1 ratio. The 
number was based on population size calculations to allow 
for a power of 80% with a 25% drop out rate. The study was 
double blinded.

The results were presented clearly and included tables 
of the baseline characteristics of the two groups as well as 
a flowchart of the participants.28 There was a modest supe-
riority of hylan over the placebo for pain at 26 weeks. The 

WOMAC® function score, however, did not show any differ-
ence between the two groups. There was no difference be-
tween the two groups with regard to adverse events.

Table 1 summarises the results from the 14 studies re-
viewed.

Discussion
Out of the 14 studies that were reviewed, 12 compared HA 
with a placebo. Of these, five studies showed no statistically 
significant difference between the two groups. Of the re-
maining seven studies, one suggested an effect in favour of 
HA for up to a year following injection17 and another study 
for up to six months following injection.21 Nevertheless, 
these studies were of relatively poor methodology, raising 
concerns about the validity of their results. Three studies 

Table 1 S ummary of papers reviewed 

Study Study design Number of 
participants

Intervention vs 
comparator

Outcome measures Conclusions

Dougados, 
199317

Multicentre RCT 110 HA vs placebo VAS, knee flexion, 
Lequesne index

HA has long-term effect

Henderson, 
199418

RCT 91 HA vs placebo No primary outcome 
measure, 16 outcome 
parameters used

No difference

Jones, 
199519

RCT 63 HA vs steroid VAS HA better than steroid at 
6 months

Lohmander, 
199620

Multicentre RCT 240 HA vs placebo VAS, Lequesne index No difference overall but 
patients over 60 with 
severe disease may do 
better with HA

Wu,  
199721

RCT 90 HA vs placebo HA better than placebo

Wobig, 
199822

Multicentre RCT 117 HA vs placebo VAS HA better than placebo

Huskisson, 
199923

RCT 100 HA vs placebo VAS, Lequesne index HA better than placebo  
at 6 months

Leopold, 
200312

RCT 100 HA vs steroid VAS, WOMAC®, Knee 
Society score

No difference

Altman, 
20044

Multicentre RCT 347 HA vs placebo WOMAC® No difference

Day,  
200424

Multicentre RCT 240 HA vs placebo VAS, WOMAC® HA better than placebo 
between 6–18 weeks

Neustadt, 
200525

Multicentre RCT 372 4 injections of HMW HA 
vs 3 injections of HMW 
HA vs placebo

VAS, WOMAC® No difference

Petrella, 
200626

RCT 106 HA vs placebo,  
3 vs 6 injections

WOMAC® HA better than placebo, 
no difference between 3 
or 6 injections

Dicaroglu, 
200927

RCT 60 HA vs placebo VAS, WOMAC® HA better for short term

Chevalier, 
201028

Multicentre RCT 253 HMW HA vs placebo VAS, WOMAC® HA better for pain; no 
difference for WOMAC®

RCT = randomised controlled trial; HA = hyaluronic acid; VAS = visual analogue scale; WOMAC® = Western Ontario and McMaster 
Universities score; HMW = high molecular weight
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suggested a statistically significant superiority of HA over 
placebo but for only a short period of time not exceeding 18 
weeks.24,26,27 Finally, two studies showed a modest effect in 
favour of HA over placebo for pain that was noticeable at six 
months but not for function.23,28

Of the two studies that compared HA with steroid injec-
tions, one showed no statistically significant difference be-
tween the two groups.12 The other suggested that HA was 
better at six months than steroid injections but this study 
had a very high drop out rate at six months,19 making the 
results questionable.

There were many limitations with this review. The main 
ones were that the search was only performed electronically 
without any manual search for relevant articles or unpub-
lished data. The search was limited to the English language, 
human studies and RCTs. Another major limitation was 
that only papers with full text available from the Warwick  
university library or Google™ Scholar were analysed. De-
spite this, a relatively large number of RCTs were identified 
and studied. Consequently, reasonable conclusions on the 
efficacy of HA on knee OA can be made.

An important observation that appears to be consistent 
among many RCTs is that there is a high placebo effect with 
knee arthrocentesis. In most trials, the placebo group had 
a significant reduction in pain scores and improvement of 
function from the baseline.

Conclusions
From this systematic review, it is evident that despite nu-
merous RCTs, there is weak evidence to support the efficacy 
of HA in managing knee osteoarthritic pain. The evidence 
that HA is more efficacious than steroid injections is even 
weaker. At very best, the effect of HA on knee OA can be 
described as modest.

Overall, there appears to be a small effect with the use 
of HA over placebo, which peaks around week 8 following 
the last injection. There is very little evidence to support 
that the effect is still noticeable at six months. Compared 
with steroids, steroid injections tend to be superior to HA up 
to four weeks, with HA becoming superior after that time-
frame and up to eight weeks.
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