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“Work with a sense of urgency,
as if your life depended on it”
Sandy Morris

ALS is a fatal and rapidly progressing disease
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ALS Trial Design Has Evolved
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Approval of AMX0035 (PB&TURSO)



AMX0035 (PB&TURSO) TRIAL SCHEMA



Two Options for Meeting Substantial 
Evidence of Efficacy Based on Single Trial

Broad scientific judgment for life-threatening and 
severely debilitating diseases

Adequate and 
well-controlled trial 

Confirmatory evidenceHighly statistically 
persuasive results

FDA Draft Guidance Demonstrating Substantial Evidence of Effectiveness for Human Drug and Biological Products, December 2019 



AMX0035 Leads to 2.32 Point Treatment 
Difference at Week 24

mITT population

AMX0035

Placebo

AMX0035
30.0

AMX0035 
+ SOC 

(N = 87)

Placebo 
+ SOC

(N = 48)
Treatment difference
 (95% CI)

2.32 points
(0.18, 4.47)

p-value 0.034

87 84 79 79 75 70 67 68 64
48 48 44 44 44 43 39 38 37



ITT Overall Survival As Confirmatory Evidence

FDA Draft Guidance Multiple Endpoints in Clinical Trials, January 2017

ITT Overall SurvivalConfirmatory 
Evidence

CENTAUR
Met prespecified primary endpoint

Adequate and 
Well-controlled Trial 

 2017 FDA Guidance: “For many serious diseases, there is an endpoint of 
such great clinical importance that it is unreasonable not to collect and 
analyze the endpoint data; the usual example is mortality...”



ITT Overall Survival Analysis – Randomized, 
Blinded, Long-Term, and Complete Data

Compare Overall Survival 
between these 2 groups   
3.5 years after trial start

ITT Population
(N = 137)

Randomized to AMX0035
(N = 89)

Randomized to Placebo
(N = 48)

Randomized to AMX0035
(N = 88)

Randomized to Placebo
(N = 48)

1 (1%) Lost to follow-up 0 (0%)



AMX0035 Overall Survival Benefit in 
ITT Population

Cox Regression Model
HR (95% CI) 0.64 (0.4, 1.0)
p-value 0.048
# of events 94

Post hoc analysis

Originally 
Randomized to:

AMX0035 + SOC
Placebo + SOC
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FDA Guidance Allows for Use of Concurrent 
or External Controls to Confirm Benefit

FDA Draft Guidance Demonstrating Substantial Evidence of Effectiveness for Human Drug and Biological Products, December 2019 

 ITT Overall Survival used conservative analysis



External Control Analysis Supports ITT OS 
Benefit

CENTAUR
Met prespecified primary endpoint

ITT Overall Survival

Treatment benefit from external control
Analysis Confirming 

Survival Benefit

Adequate and 
Well-controlled Trial 

Confirmatory 
Evidence



Rationale For Performing the PRO-ACT 
Survival Analysis

Active 
treatment 

True placebo 
(no crossover to 

active treatment)

vs

Placebo with 
crossover to 

active treatment

Active 
treatment 

vs

Trial without treatment crossover Trial with treatment crossover
• 71% of participants originally randomized  

to placebo crossed over to active treatment 
after 6 months

• Placebo-to-active crossover may lead to 
underestimation of the effect of 
investigational therapies on overall survival

In this analysis, a treatment-naïve 
external control comparator arm was used 

to estimate the treatment effect of AMX0035 on 
survival in the absence of 

placebo-to-active crossover

Effect of Crossover Design in Clinical Trials CENTAUR OLE

1. Ishak KJ, et al. Pharmacoeconomics. 2014;32(6):533-546. 2. Jönsson L, et al. Value Health. 2014;17(6):707-713. 3. Paganoni S, et al. Ann Clin Transl Neurol. Published online October 9, 2023. doi:10.1002/acn3.51915.  



Median (IQR) overall survival: 
13.15 mo (9.83-19.20)

Survival in CENTAUR AMX0035 Arm vs    
PRO-ACT External Control Arm
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Time after randomization, mo

CENTAUR AMX0035 group
PRO-ACT external control group

Median (IQR) overall survival: 
23.54 mo (14.56-39.32)

Number at risk
CENTAUR 
AMX0035 group 89 84 72 58 38 21 6 1

PRO-ACT 
external control 
group

85 62 27 11 6 3 1 1

Risk of death was 52% lower 
in the CENTAUR AMX0035 group vs 
the PRO-ACT external control group

(HR, 0.48; 95% CI, 0.31-0.72; 
P=.00048)

Median overall survival was 
10.39 months longer in the CENTAUR 

AMX0035 group vs the PRO-ACT 
external control group

Paganoni S, et al. Ann Clin Transl Neurol. Published online October 9, 2023. doi:10.1002/acn3.51915. 
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Approval of tofersen



Tofersen: accelerated approval for SOD1 ALS



Tofersen: accelerated approval for SOD1 ALS



Expanded Access Protocol (EAPs)



ACT for ALS–A New Opportunity to Expand Access and 
Collect Supplemental Data in Parallel to Clinical Trials

Signed into law on December 23, 20211

Grants for Research on Therapies via 
Intermediate-Size EAPs 1,2

 NIH U01 grant mechanism2

 EAP must run in parallel to efficacy trial
 2022: MGH Healey Center received the first 

EAP2,3

 2023: MGH receives 2 additional EAP 
grants

NIH, National Institute of Health. 
1. Pub L No. 117-7+, 135 Stat 1533. 2. News release. Sean M. Healy & AMG Center for ALS at Mass General; September 30, 2022. Accessed November 2, 2023. 
https://www.massgeneral.org/neurology/als/news/healeyamg-awarded-ninds-uo1-grant. 3. HEALEY ALS Platform Trial Regimen E. Accessed November 8, 2023. chrome-
extension://efaidnbmnnnibpcajpcglclefindmkaj/https://www.massgeneral.org/assets/mgh/pdf/neurology/als/platform_trial_regimen_e_brochure.pdf 

2

https://www.massgeneral.org/neurology/als/news/healeyamg-awarded-ninds-uo1-grant


Conclusions

• “Supplemental data” has been used in regulatory-decision 
making in ALS

• Sources of data include Open Label Extension (OLEs) 
studies and comparison to external controls

• Expanded Access may provide an additional source of 
supplemental data
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