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Clinical Outcomes of Edaravone Treatment: 
A Meta-Analysis

 Background

• Edaravone is a free radical scavenger that mitigates oxidative
stress and is TGA indicated for the management of amyotrophic
lateral sclerosis (ALS) in adults within 2 years of symptom onset
(not approved for use in New Zealand).1

• Efficacy was established in the phase 3, randomised, double-blind,
parallel group Study 19 and a post-hoc analysis of Study 16 in
patients termed dpEESP2y (patients with a definite or probable
diagnosis of ALS in the efficacy-expected sub-population of ALS
patients) who:1-3

– were diagnosed with definite or probable ALS (El Escorial and
Revised Airlie House Diagnostic Criteria),

– had a score of ≥2 on each item in the ALSFRS-R,

– had normal respiratory function (FVC ≥80%),

– were within 2 years of their diagnosis of ALS.

 Objective

• The objective of these analyses was to investigate the benefit of
edaravone IV infusion in study populations consistent with the
PBS-listed prescribing criteria.4

 Methods

• Patients from the dpEESP2y post-hoc population of Study 16 
(NCT00330681) and the FAS of Study 19 (NCT01492686) 
were included in the meta-analysis over 6 treatment cycles.2,3

• The primary endpoint was the difference in change of the 
ALSFRS-R scores from baseline (cycle 1) to the end of double-
blind period (24 weeks, cycle 6) between the two treatment 
groups, analysed using ANCOVA and MMRM methodologies.

• Secondary outcomes included change from baseline at the end
of cycle 6 in FVC, Modified Norris Score and the ALSAQ-40.

• Safety outcomes included the incidence of AEs and SAEs across
the double-blind treatment period.

• Primary and key secondary outcome results were meta-
analysed using random effects methodology using RevMan 
5.3. For patients with missing values at the end of cycle 6 
(due to discontinuation), data were imputed by the LOCF 
method, provided the patients had completed at least cycle 3.

 Results

Patient characteristics

• In total 209 patients (n=109 edaravone, n=100 placebo) were
included in the meta-analysed study populations.

• Patients were predominantly male, less than 65 years of age 
and a majority taking riluzole at baseline (Table 1).

• The mean ± SD in ALSFRS-R score at baseline was 41.9±2.4 in
patients on edaravone and 41.8±2.2 on placebo in Study 19 and
42.5±2.5 in patients on edaravone and 42.2±2.2 on placebo in
dpEESP2y in Study 16 (Table 1).

Primary outcome

• Among those who completed ≥3 cycles, the decline in ALSFRS-R
in the edaravone group from baseline was reduced by 2.62
(95% CI 1.32,3.91), with a 33% reduction in Study 19 and a 40%
reduction in the dpEESP2y population from Study 16, relative to
placebo (P<0.0001; Figure 1A).5

• Of all patients, the decline in ALSFRS-R in the edaravone group 
was reduced by 2.56 (95% CI: 1.30, 3.83) relative to placebo, 
P<0.0001 (Figure 1B).

• Compared to the placebo group, consistent reduction was 
observed in the edaravone group in decline of ALSFRS-R across 
treatment cycles in both Study 19 and in the dpEESP2y 
population of Study 16 (Figure 2).
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Table 1. Patient baseline characteristics

Study 16 dpEESP2y (N=72) Study 19 (N=137)

Characteristic Edaravone
(n=40)

Placebo
(n=32)

Edaravone
(n=69)

Placebo
(n=68)

Gender Male n(%) 26 (65.0) 20 (62.5) 38 (55.1) 41 (60.3)

Age Mean ± SD (y) 55.4±9.6 57.5±10.4 60.5±10.1 60.1±9.6

Duration of 
disease Mean ± SD (y) 1.2±0.4 1.0±0.4 1.1±0.5 1.1±0.5

Diagnostic 
criteria*

Definite ALS (%) 45 28 41 40

Probable ALS (%) 55 72 59 60

ALSFRS-R score 
at baseline Mean ± SD 42.5±2.5 42.2±2.2 41.9±2.4 41.8±2.2

Taking riluzole n (%) 37(93) 25(78) 63(91) 62(91)

*El Escorial revised Airlie House diagnostic criteria.

Figure 1. Change from baseline in ALSFRS-R score over 6 
treatment cycles, (A) ANCOVA, LOCF for patients who 
completed cycle 3; (B) ANCOVA, LOCF for all patients
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 Favours Placebo     Favours Edaravone

Study 16 
dpEESP2y 3.01 1.33 39 29 24.6% 3.01 [0.40, 5.62]

Total (95% CI) 107 95 100% 2.62 [1.32, 3.91]

Heterogeneity: Tau2=0.00; Chi2=0.12, df=1 (P=0.73); 12=0% 
Test for overall effect: Z=3.97 (P<0.0001)
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Study 16 
dpEESP2y 3.11 1.27 40 32 25.9% 3.11 [0.62, 5.60]

Total (95% CI) 109 100 100% 2.56 [1.30, 3.83]

Heterogeneity: Tau2=0.00; Chi2=0.25, df=1 (P=0.62); 12=0% 
Test for overall effect: Z=3.97 (P<0.0001)

Figure 2. LS mean change from baseline in ALSFRS-R score 
(MMRM analysis)
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Key secondary outcomes
At the end of the double-blind treatment period in patients 
completing at least cycle 3 with LOCF:
• For the change from baseline in %FVC at the end of cycle

6, there was a reduction in the rate of decline of FVC with
edaravone of 5.47 relative to placebo, P=0.0009 (Figure 3A).

• For the change from baseline to the end of cycle 6 in the
Modified Norris Score, the rate of limb and bulbar functional
decline was reduced by 5.79 with edaravone relative to placebo,
P=0.003 (Figure 3B).

• Improved QoL was seen with edaravone vs placebo over the
double-blind study phase, with a meta-analysed improvement of
-7.31 (95% CI -14.09,-0.52), P=0.03 in the change from baseline in
mean ALSAQ-40 score. A negative value demonstrates a smaller
reduction in QoL over 24 weeks of treatment with edaravone
compared to placebo (Figure 3C).

Figure 3. Change from baseline (cycle 1) to cycle 6 in (A) 
Percentage (%) change in FVC; (B) Change in Modified Norris 
Score; (C) Change in ALSAQ-40
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B

Study or 
subgroup M

ea
n 

Di
ffe

re
nc

e

SE

Ed
ar

av
on

e 
To

ta
l

Pl
ac

eb
o 

To
ta

l

W
ei

gh
t Mean Difference

IV, Random, 95% 
CI

Mean Difference
IV, Random, 95% CI

Study 19 4.89 2.35 68 63 70.5% 4.89 [0.28, 9.50]

-20 -10 0 10 20

 Favours Placebo     Favours Edaravone

Study 16 
dpEESP2y 7.95 3.63 38 29 29.5% 7.95 [0.84, 15.06]

Total (95% CI) 106 92 100% 5.79 [1.93, 9.66]

Heterogeneity: Tau2=0.00; Chi2=0.50, df=1 (P=0.48); 12=0% 
Test for overall effect: Z=2.94 (P=0.003)

C

Study or 
subgroup M

ea
n 

Di
ffe

re
nc

e

SE

Ed
ar

av
on

e 
To

ta
l

Pl
ac

eb
o 

To
ta

l

W
ei

gh
t Mean Difference

IV, Random, 95% 
CI

Mean Difference
IV, Random, 95% CI

Study 19 -8.79 4.03 68 64 73.8% -8.79 [-16.69, -0.89] 

-20 -10 0 10 20

 Favours Edaravone     Favours Placebo

Study 16 
dpEESP2y -3.14 6.76 38 29 26.2% -3.14 [-16.39, 10.11]

Total (95% CI) 106 93 100% -7.31 [-14.09, 0.52]

Heterogeneity: Tau2=0.00; Chi2=0.52, df=1 (P=0.47); 12=0% 
Test for overall effect: Z=2.11 (P=0.03)

Safety analysis
• Overall, in the population of interest there was no significant

difference in the risk of experiencing ≥1 AE with edaravone
relative to placebo across 6 cycles: -0.02 (95% CI -0.10,0.07),
P=0.70 (Figure 4A).

• Similarly, there was no significant difference in the risk of a SAE
with edaravone relative to placebo across 6 cycles of treatment:
-0.14 (95% CI-0.29,0.00), P=0.05 (Figure 4B).

Figure 4. Safety outcomes (A) Patients with ≥1 AE; (B) Patients 
with ≥1 SAE 
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Test for overall effect: Z=0.38 (P=0.70)
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Test for overall effect: Z=1.92 (P=0.05)

 Conclusions

In a population similar to the Australian PBS-listed criteria:4

• In adults diagnosed with ALS within the last 2 years who 
were able to live independently and had normal respiratory 
function (FVC ≥80%), meta-analysis of Study 16 (post-
hoc) and Study 19 demonstrated edaravone:
– Slowed progression of functional decline (evaluated by 

ALSFRS-R score) over 6 cycles of treatment.
– Resulted in a consistent reduction in functional decline 

through the Modified Norris Score.
– Improved QoL as shown by a smaller decline in ALSAQ-40 

scores than those taking placebo.
– Showed no increased risk of AEs or SAEs relative to placebo
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