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Knee osteoarthritis:
Should your patient opt
for hyaluronic acid injection?

A meta-analysis of hyaluronic acid’s effects

on pain, stiffness, and disability

Practice recommendations

1 Hyaluronic acid (HA) injection may provide
short-term relief of pain and improved
functionality for patients with osteoarthritis
of the knee, but benefits do not last
beyond 6 months.

I Examine the HA option from a cost-benefit
perspective on a case-by-case basis.
Based on our meta-analysis, there is no
sufficient reason to recommend or-not
recommend HA injection for treatment of
osteoarthritis of the knee.

1 You may want to help select patients
weigh the possible benefit of HA therapy
against its cost.

hough hyaluronic acid may reduce

I symptoms related to osteoarthritis
of the knee, the relatively small

and transient response in the population
studied in our analysis does not provide

sufficient reason to recommend or not
recommend this therapy.

Those who might want to opt for
hyaluronic acid injections

With the relatively low risk of complica-
tions, some patients may still opt to try
hyaluronic acid injections as opposed to
other osteoarthritis management strate-
gies. Potential candidates include those

www.jfponline.com

whose only other option is surgery, in the
hope .that HA injection’ might postpone
having to make that decision. Also, those
whose (pain-or stiffness have not been
relieved with other therapies might want to
consider HA.

I-Two instruments for
assessing osteoarthritis

There are many claims to the efficacy of
hyaluronic acid injections for decreasing the
pain associated with osteoarthritis of the
knee. This meta-analysis was an attempt to
collapse the data for hyaluronic acid treat-
ment, using a reduction in score on the
Western Ontario McMaster Universities
Index (WOMAC) or the Lequesne index as
its outcome measurement.

The WOMAC is a disease-specific,
self-administered instrument for patients
with osteoarthritis of the knee or hip. It
has 3 separate dimensions (with 24 indi-
vidual scenarios), measuring pain (5 sce-
narios), stiffness (2 scenarios), and physical
function (17 scenarios). It may be adminis-
tered using a 100 mm/10 c¢m visual analog
scale (VAS) (where 0 = none, 100 or 10 =
extreme) or a Likert scale (0 to 4, where 0
= none, 4 = extreme). These results are
then scored on a 0 to 20 scale for pain, a 0
to 8 scale for stiffness, and a 0 to 68 scale
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Osteoarthritis and hyaluronic acid

O steoarthritis is a degenerative, debilitating disease that affects
approximately 20.7 million adults in the United States.' It is the
degeneration of the articular cartilage at synovial joints. There seems to
be a genetic predisposition to developing osteoarthritis, although most
people tend to experience some pain in their joints as they age, usually
starting in their 30s or 40s.? Some elite athletes have even been reported
as having arthritic changes in their 20s.® Unfortunately, many factors may
contribute to the pathological state of each person affected, making each
case unique. It can be the result of general wear and tear at the joint,
structural malalignments, or injury.* With the surge in the elderly popula-
tion, a more effective management strategy for osteoarthritis will improve
quality of life and reduce health costs for many.

Hyaluronic acid, a normal component of synovial joints, the linear repeat-
ing polysaccharide that forms the central axis of proteoglycan aggregates,
which are necessary for functional integrity of the articular cartilage.® It is
involved in joint lubrication and nutrition. Native hyaluronic acid increases the
viscosity of the extracellular matrix, thereby increasing the load-dispersion
properties of the articular cartilage. Arthritic articular cartilage tends to have
a decreased concentration of naturally occurring hyaluronic acid.

Unfortunately, injection of hyaluronic acid does not appear to restore the
properties that native hyaluronic acid provides to the articular cartilage. A
treatment series of intra-articular injections of hyaluronic acid has been
reported to decrease the pain associated with osteoarthritis and provide
patient relief.? It has also been reported that residual benefits may last for
months after the last injection.” One of the first reported trials of hyaluron-
ic acid injections for treatment of osteoarthritis came in 1974.° Subsequently,
in 1982, a report was published on the therapeutic effect as a result of
hyaluronic acid injection into the knee." By 1991, some of the first random-
ized, controlled trials of hyaluronic acid were reported.

Several different chemical compositions of hyaluronic acid are used for
the treatment. Though similar, dosage depends on the specific chemical
properties of each. A usual dosage is 3 to 5 injections, with the patient
receiving 1 injection per week.

for physical function. Lower scores for
both scales indicate a lesser degree of pain,
stiffness, or physical dysfunction. In a dou-
ble-blind, randomized controlled trial,
WOMAC was found to be a valid and reli-
able tool for determining self-reported sta-
tus for osteoarthritis of the knee or hip.
The Lequesne index is a 10-question
interview-style survey given to patients
with osteoarthritis of the knee. It has 5
questions pertaining to pain or discomfort,
1 question dealing with maximum distance
walked, and 4 questions about activities of
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daily living. The total questionnaire is
scored on a 0 to 24 scale, with lower scores
meaning less functional impairment. A
study by Faucher et al”* found the Lequesne
index to be a reliable questionnaire.

I Methods
Selection of studies
Two researchers (JM and AT) performed a
computerized literature search of PubMed
(1950-2004), CINAHL (1982-2004), and
Medline (1966-2004) to identify citations
concerning the efficacy of hyaluronic acid
injection for management of osteoarthritis
of the knee. Four separate searches were
conducted. The first used the terms knee,
osteoarthritis, WOMAC, and hyaluronic
acid. The second used the same terms as
the first, replacing WOMAC with
Lequesne. The third and fourth searched
WOMAC and validity and Lequesne and
validity, respectively. All 4 searches were
limited to human randomized clinical tri-
als, in English-language journal reports. A
hand search of the reference lists of all
retrieved studies was performed to ensure
that no eligible studies were excluded.
Studies were selected independently by
the same 2 researchers. The search was
performed independently to ensure an
exhaustive review of the literature. All
studies were considered eligible until dis-
qualified based on exclusion criteria.
Studies were eligible for inclusion if
they addressed hyaluronic acid injection
for osteoarthritis at the knee and used the
WOMAC or Lequesne indexes as out-
comes measurements. It was also necessary
that they provided means and standard
deviations in order to perform statistical
analysis. We attempted to contact authors
who did not provide necessary statistics for
meta-analysis; however, we received no
responses.

Assessment of methodological
quality and data abstraction

The methodological quality of each study
was assessed independently by the review-
ers using the Physiological Evidence

VOL 55, NO 8 / AUGUST 2006 THE JOURNAL OF FAMILY PRACTICE


creo



Knee osteoarthritis: Should your patient opt for hyaluronic acid injection? «

TABLE 1

Hyaluronic acid: Manufacturer’s recommendations

HA BRAND ARTZAL SYNVISC HYALGAN DUROLANE | SUPLASYN NRD101
Number of injections 5 3 B 1 3 N/A
(given 1 week apart)

Concomitant local Yes No* Yes NR N/A N/A
anesthetic injection

recommended

Aspiration recommended Yes Yes Yes Yes No N/A
prior to injection

Dosage per injection (mg) 250 32.0 40.0 60.0 20.0 25.0
Molecular weight (kDa) 620-1170 6000 500-730 N/A N/A 1900
Cross-linked No Yes No Yes No N/A

HA, hyaluronic acid; NR, not reported; N/A, not available.
* Purported to alter the efficacy of Synvisc.

Database (PEDro) rating scale.'* It was
determined that studies must include a
control group that used placebo saline
injections, provide means and standard
deviations at baseline for the WOMAC or
Lequesne, and also means and standard
deviations after the intervention for both
the treatment and control groups.

All abstracted data were converted
into a percentage of the total possible score
for each outcome measurement using a
method described by a statistical consult-
ant and an algorithm developed by one
investigator (JM) using MATLAB 7.0
(MathWorks, Inc, Natick, Mass). This
allowed for comparison between results of
the WOMAC and Lequesne studies. This
also allowed for comparison to the results
of the Wang et al"* meta-analysis.

Statistical analysis

Homogeneity of the included studies, as
determined by inclusion and exclusion
criteria, allowed for meta-analysis. One
meta-analysis was performed on the 3
studies that used the WOMAC scale,'*"*
2 on the 4 studies that used the Lequesne
index.”"” Most studies that used the
Lequesne index reported outcomes for a

www.jfponline.com

variety of follow-up points (4, 5, 8, 20,
24, 26, 49, 52 weeks); however, there
was not a consistent reporting timeline
among these studies. We grouped the fol-
low-up reports into “up to 6 months
post-treatment” and “6 months or
greater post-treatment.” The first
Lequesne analysis evaluated the differ-
ence between treatment and placebo
groups at with data points less than 6
months post-treatment. The second
Lequesne analysis examined the differ-
ence between groups at 6 months and
greater post-treatment. In the study by
Karlsson,” 2 different but similar types of
hyaluronic acid were used. These groups
were separated and analyzed as inde-
pendent studies; 95% confidence inter-
vals were calculated for all analyses.
Effect sizes were also calculated to deter-
mine the between-group effect of the
treatment and placebo.

I Results

Selection of studies

The literature search resulted in 35 poten-
tially eligible studies, of which 7 were
selected after application of the inclusion
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FAST TRACK

For patients facing
surgery for
osteoarthoritis,

HA injection might
postpone having to
make that decision
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STUDY
Brand

Number of injections
given 1 wk apart
Mfr's recommendations

Concomitant local
anaesthetic injection

Aspiration prior
to injection

Dosage per injection
(mg) + vehicle'

Cross-linked

NR = not reported

Details of included studies

KARLSSON DOUGADOS
ETAL’ ETAL® HUSKISSON®
Artzal Synvisc Hyalgan Hyalgan
3 3 4 5
5 8 5 5
NR NR NR NR
NR NR Yes NR
25/25 mL  32/2.5 mL 20/20 mL = 20/2.0 mL
saline saline saline saline
No Yes No No

* Given as 3 courses every 3 months of 3 weekly injections
T Volume of saline placebo for each study equal to volume of hyaluronic acid injection plus saline vehicle used for that study

FAST TRACK

The WOMAC scale
revealed no
significant
difference in pain
or disability

for those receiving
HA or placebo
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criteria.”'*" Three of the selected studies
used the WOMAC as an outcome assess-
ment tool,'" 4 used the Lequesne
index.”"” The remaining 28 studies were
excluded. TABLE w1 (available online at
www.jfponline.com) details the rejection
of studies.

Methodological quality and study
characteristics

Each investigator then independently
scored the methodological quality for the
remaining studies by using the PEDro
scale." There was total agreement for all
studies in regards to the PEDro score. No
study received a score under 5. The aver-

age PEDro rating among the studies was
8.2 out of 10.

Homogeneity

All groups across all included studies were
similar at baseline. All patients had mild
to severe osteoarthritis of the knee. Mean
ages of the groups were similar (treatment
groups = 67.1 years, placebo = 66.7
years). Not all patients received treatment
as per manufacturer’s recommendations

DAY ALTMAN PETRELLA PHAM
ETAL' ET ALY ETAL® ETAL™
Artzal Durolane Suplasyn NRD101

5 1 & 3*

5 1 3 NA
Yes NR NR Yes
Yes NR NR Yes

25/25 mL 60/3.0 mL 20/20 mL 25/2.5 mL
saline saline saline saline

No Yes NR NR

(TABLES 1 AND 2). A saline placebo was
used for control groups in all studies. The
volume of saline placebo for each study
was equal to volume of hyaluronic acid
injection plus saline vehicle used for that
study. All studies used either the WOMAC
scale or the Lequesne Functional Index as
an outcome measurement tool. All studies
included a follow-up outcome measure-
ment; however, the range of follow-up
time periods was wide (4 to 52 weeks).

Meta-analysis
The analysis for the outcome measure-
ments on the WOMAC scale revealed no
significant difference between groups in
regards to pain or disability (95% confi-
dence interval [CI] for pain, —0.6043
to 5.4755; for disability, -0.8282 to
4.8619). The outcome measurement for
stiffness demonstrated a significant dif-
ference between treatment and control
(95% CI for stiffness, 2.1780 to 8.7955).
The analysis for the outcome meas-
urement on the Lequesne index revealed
a significant difference between groups
for measurements taken up to 6 months
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post-treatment (95% CI, 1.2315 to
2.6268). However, these differences were
not seen in the 6+ month outcomes
analysis (95% CI, -.8489 to .04787].
Confidence intervals are presented in
FIGURE 1. Mean differences for each out-
come at baseline and post-treatment
between the active treatment and placebo
are presented in TABLE 3.

I Discussion: Benefits
are limited

Based on this meta-analysis, we cannot
conclude that hyaluronic acid performs
better than saline placebo for a reduction
of pain or disability on the WOMAC.
Some indication may be warranted for
reduction in stiffness. It is notable that
hyaluronic acid injection and saline
placebo groups both experienced an
improvement in pain, stiffness, and dis-
ability scores on the WOMAC.

We also cannot conclude that
hyaluronic acid enhances functionality as
evaluated on the Lequesne Index past 6
months post-treatment. In 2 studies,™”
patients with placebo actually showed
reduced disability compared with patients
in the hyaluronic acid group. While a
short-term improvement in functionality
was observed in other studies, this effect
was not seen in follow-up reports greater
than 6 months.

Comparisons with other
meta-analyses

A recently published meta-analysis by
Modawal et al* also pooled data to com-
pare hyaluronic acid treatment to saline
placebo. That meta-analysis was similar to
ours in that it had relatively small sample
size (n=11) and examined self-reported
patient outcomes as the item of interest.
The difference between this meta-analysis
and ours is that the length of the evalua-
tion periods for the other analysis was
fairly short; the longest follow-up was 26
weeks. Our study examined the pooled
effects of hyaluronic acid carried out to at
least 24 weeks and up to 52 weeks. Their

www.jfponline.com

Hyaluronic acid vs control: 95% confidence intervals

Lequesne: Up to 6 months
Lequesne: 6+ months

— - —Wang et al

........... WOMAC Pain

— WOMAC: Stiffness

----- WOMAC: Disability

1 1 1 1 1 1 1
-4 -2 0 2 4 6 8 10 12

Percent difference in improvement between treatment
and control (values to right favor active treatment)

Confidence intervals that cross the O-value represent a nonsignificant difference
between active treatment and control. Also included is a result from the Wang et al
meta-analysis® for comparison.

TABLE 3

Mean improvements: treatment vs. control

BASELINE POST-TREATMENT

HA PLACEBO HA PLACEBO

LEQUESNE 127 30) 1244 (27) 87 (44) 8.91 (44)

% Lequesne* 530 (128) 5183 (112) 363 (185)  371(181)
WOMAC

Pain* 405 (170) = 439 (190) 268 (183) 309 (216)

Stiffness” 470 (176) = 509 (211) = 330 (214) = 42.8 (24.0)

Disability* 425(186) = 468 (222) 279 (190) = 333 (218)

The mean (standard deviation) change among included studies in outcomes scores
between baseline and post-treatment at the final collection point for hyaluronic acid and
placebo. An increase in outcome score represents improvement.

* Normalized to a maximal score of 100 possible points

results for the short-term outcomes
demonstrated significant decrease in pain
in the active treatment group; however,
these results diminished considerably
when controlled for study quality.
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[FIGURE 2.

Comparing effect sizes of hyaluronic acid therapy
and saline placebo

(O saline placebo

% HA treatment

| | | |
25 -2 -15 -1 -0.5 0

Effect size

Across studies, effect sizes were similar for hyaluronic acid therapy and placebo.

Our meta-analysis was not consistent
with a previous meta-analysis of
hyaluronic acid treatment with regard to
pain relief and reduction of disability.
This study® revealed that hyaluronic acid
has a therapeutic effect on osteoarthritis
of the knee, specifically decreasing pain
and disability. The analysis included 20
studies, but differed from ours in that it
failed to control for between-group het-
erogeneity and used an original formula
to derive mean differences in efficacy
scores between hyaluronic acid and place-
bo. Each study in our meta-analysis used
an identical method for reporting out-
come scores. Our study also synthesized
the original data values as reported in
each original study.

In addition, our results have to be
interpreted with attention to a large
effect of saline injection, which were
much greater than the expected effect of
placebo. Calculated effect sizes demon-
strated similar effects for both treatment
and placebo groups, with no clustering
that was different between groups
(FIGURE 2). Treatment and placebo
groups showed equal response when
evaluated for greatest effect.

Refocusing research

The effects of hyaluronic acid injection
appear to be transient and offer only slight
improvement for older patients with mild
to advanced osteoarthritis. Attention
should be given to other groups, including
younger patients and patients with mild
degenerative changes. These studies
should attempt to better stratify patient
groups to identify those who are most
likely to benefit from intervention. In
addition, there must be better reporting of
treatment protocols and results will allow
clinicians to make rational decisions
regarding treatments.

Cost and side effects

Consider the degree of benefit and costs
when making treatment decisions. The
average treatment cost was approximate-
ly $900 in 2003.*" Obviously one issue is
whether a patient’s insurance provider
will pay for the treatment.

Side effects are uncommon, and com-
plications with hyaluronic acid injections
have been relatively mild.

A few cases of hyaluronic acid allergy
have been reported,” including sweating,
paleness, feelings of pressure in the chest
and stomach, skin turning blue, or a
decrease in blood pressure.”>m
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