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• Osteoarthritis (OA) is a leading cause of disability and the most
common form of arthritis affecting around 250 million people
worldwide,1 and more than 27 million people in the United States.2

• In the absence of effective disease-modifying medical interventions
for knee OA, treatments are primarily symptomatic in nature, often
including intra-articular (IA) injections of a corticosteroid (CS) or
hyaluronic acid (HA).3 However, clinical evidence for the
effectiveness of these interventions is not robust.

• Several studies show that relative to agents with low molecular
weight and non-crosslinked, high molecular weight crosslinked HA
are more effective.4 Hylan G-F 20 is both crosslinked and has high
molecular weight, suggesting it will be more efficacious than other
types of HA injections. For this reason, it is important to compare
the efficacy of Hylan G-F 20 to CS injections in the treatment of
knee OA, instead of comparing all HA agents as a group to CS.

Introduction

• To evaluate the clinical efficacy and safety of Hylan G-F 20 in
comparison with intra-articular corticosteroids in patients with knee
OA, using both direct (pairwise) meta-analysis (MA) and network
meta-analysis (NMA).

Objective

Systematic Literature Review
• Standard methods for conducting systematic reviews as per

guidelines provided by the Cochrane Handbook for Systematic
Reviews of Interventions were followed.5

• Randomized controlled trials evaluating efficacy and safety of
treatments for adult patients with knee OA who were treated with
intra-articular CS, intra-articular HA, non-steroidal anti-inflammatory
drugs (NSAIDs), acetaminophen, or oral opioids were included.

• Relevant studies were identified by conducting searches in the
following databases, from inception to June 12, 2018: MEDLINE®,
Embase, and the Cochrane Central Register of Controlled Trials. In
addition, proceedings for the years 2016-2018 from the ACR,
EULAR, APLAR, and OARSI conferences were searched. Hand-
searching was also performed on the reference lists of previously
published systematic reviews on the same topic.

• Screening and data extraction were performed by two independent
investigators. Quality assessment of included studies was
performed using the Cochrane Risk of Bias Tool for RCTs.5

Methods

Search Findings and Study Quality Assessment
• The search identified a total of 804 records after removing

duplicates. After title/abstract screening, 145 references
were included for full-text screenings, of which 84
publications met PICO requirements and were included in
the qualitative evidence synthesis.

• Out of the 84 included publications, 42 were excluded from
the analysis due to lack of actionable data. In the final
analysis, 42 publications reporting on 42 randomized
controlled trials (RCTs) with the total of 8,047 patients were
included in the NMA. (Figure 1).

• Forty-one studies were applicable for quality assessment by
the Cochrane risk of bias tool. The studies tended towards
low risk of bias, except for the random sequence generation
and allocation concealment (selection bias) categories.
Twenty studies had low risk of random sequence generation
(selection bias) and 21 had unclear risk due to no
description of the randomization procedure present in the
publication. The other component of selection bias,
allocation concealment, had 20 studies with low risk which
described concealment methods and 21 studies with unclear
risk as the concealment process was not described.

Results

Figure 1. PRISMA Diagram

Figure 2. WOMAC Change from Baseline MA Results

MA = meta-analysis; RE = random effects; WOMAC = Western Ontario 
and McMaster Universities Osteoarthritis Index 

Figure 3. NMA Network

CS = corticosteroid; HA = hyaluronic acid; PBO = placebo; NMA = 
network meta-analysis

WOMAC Overall Score
• Seven studies reported WOMAC overall score at 1 month;

eight and six studies reported WOMAC overall score at 3
and 6 months, respectively. No heterogeneity was observed
in patient characteristics.

• Hylan G-F 20 had greater effects on the change of WOMAC
overall score from baseline to 1, 3, and 6 months than CS
injection, but the differences were not significant (Figure 4).

Figure 4. WOMAC Overall Score NMA Results

CrI = credible intervals; HA = hyaluronic acid; PBO = placebo; NMA = 
network meta-analysis; WOMAC = Western Ontario and McMaster 
Universities Osteoarthritis Index

Figure 5. WOMAC/VAS Pain Score NMA Results

CrI = credible intervals; HA = hyaluronic acid; PBO = placebo; NMA = 
network meta-analysis; VAS = visual analogue scale; WOMAC = 
Western Ontario and McMaster Universities Osteoarthritis Index

Safety Outcomes
• Compared to patients treated with CS, patients treated with Hylan G-F 20 did not experience more adverse events (AEs),

treatment-related AEs, arthralgia, serious AEs or injection-site reactions. Levels of study withdrawal due to AEs and lack of
efficacy were also similar between Hylan G-F 20 and CS. No significant difference between the two treatments were observed
(Table 1).

• The main finding of our analysis is in demonstrating that a single course of
Hylan G-F 20 is superior to intra-articular injection of CS at 6 months in terms
of pain relief as measured by WOMAC/VAS pain scales from 21 studies. Prior
meta-analytic work has shown the SMD between CS and placebo for the
treatment of knee OA is 0.40 (calculated from a relative risk of 2.09, 95% CI:
1.20, 3.65).9 Our findings show an SMD of 0.13 between Hylan G-F 20 and CS,
suggesting a 33% improvement in absolute efficacy with Hylan G-F 20 over CS
for the treatment of knee OA.

• Our results also show an interesting dynamic of the treatment effect on pain. At
early stages post-injection (1 month) the evidence suggests a slight advantage
with CS treatment. However, at 3 months, Hylan G-F 20 is more effective albeit
the differences are not statistically significant. Finally, at 6 months post-
treatment the difference in pain relief favoring Hylan G-F 20 reaches statistical
significance. The advantage of a high-molecular-weight agent such as Hylan
G-F 20 is likely due to a long-term increase in viscoelasticity of synovial fluid.10

• The overall WOMAC score (consisting of the sum of the pain, stiffness, and
functional limitation scores) at 6 months showed superiority to CS regimen as
well, but the results are less conclusive. The direct meta-analysis showed a
statistically significant reduction of the overall score as compared to CS.
However, the same comparison in NMA did not observe a statistically
significant difference.

• This analysis is limited by the assumption that regardless of type, the
effectiveness of all HA and all CS are the same (which is not accurate).4 The
same assumption was also used for Hylan G-F 20 and Hylan G-F 20-One.

Discussion

• The results of the systematic literature review and NMA suggest that in patients
with knee OA, Hylan G-F 20 is similar to IA CS in improving symptoms in the
short term (1 month) but superior to corticosteroid injection in relieving pain at
six months post injection.

Conclusion
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Direct Meta-Analysis and Network Meta-Analysis
• Pairwise MA using random effects model was performed using the

DerSimonian-Laird method.6 Continuous outcomes were analyzed
as mean difference (MD) with associated 95% confidence intervals
(CI). The R software package “metaphor” was used for MA.7

• Bayesian NMA was conducted using standard models described by
Dias et al 2014.8 The NMA was performed for efficacy outcomes at
1, 3, and 6 months, and at the final follow-up time point for safety
outcomes. For continuous data, SMD and credible intervals (CrI)
were used where the scales across the studies were different, using
a normal/identity link-likelihood model. Binary data was analyzed as
odds ratio (OR) using the binomial/logit link-likelihood model. The R
package “gemtc” was used for NMA.
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Table 1. Safety Outcomes NMA Results

Comparison Adverse Events Serious Adverse 
Events

Treatment-Related 
Adverse Events

Injection Site 
Reaction Arthralgia

Study Withdrawal 
Due to Adverse 

Events

Study Withdrawal 
Due to Lack of 

Efficacy

Hylan G-F 20
versus

CS
OR (95% Crl)

1.32
(0.94, 1.93)

0.53
(0.05, 2.53)

2.72
(0.83, 9.75)

0.71
(0.12, 4.45)

1.83 
(0.68, 4.69)

0.96
(0.32, 2.82)

0.96
(0.41, 2.12)

CrI = credible intervals; CS = corticosteroid; OR = odds ratio

WOMAC/VAS Pain Score
• Twenty-four studies reported WOMAC and/or VAS pain

score at 1 month, and 21 studies each reported this
outcome at 3 and 6 months, respectively. For pain reduction,
Hylan G-F 20’s initial effect at 1 and 3 months was not
statistically different than CS (Figure 5). However, at 6
months, the pain reduction effect of Hylan G-F 20 was
statistically significantly greater than corticosteroid injection
(SMD: -0.13, 95% Crl: -0.26, -0.01).

Network Meta-Analysis
• The main NMA network consisted of four nodes

corresponding to four interventions: Hylan G-F 20, CS, HA
other than Hylan G-F 20, and placebo (PBO). The main
network is shown in Figure 3. The numbers by the vertices
indicate how many publications reported the comparison
between the connected nodes (interventions).

Direct Meta-Analysis
• The evidence base for direct meta-analysis consisted of two

studies with a total of 314 participants. Hylan G-F 20 showed
a greater reduction in Western Ontario and McMaster
Universities Osteoarthritis Index (WOMAC) overall score
from baseline to 2, 3, and 6 months when compared with
corticosteroid injection (Figure 2). However, the difference
between the interventions was significant only at 6 months
with mean difference of -6.03 (95% CI = -9.95, -2.11).
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