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What are the HEALEY Platform Papers trying to tell me?

 Walk through the 5 papers with a critical eye
* What should | look for?
* A bit about how to read published papers

* Skip to the end
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A Typical Manuscript

« Abstract — short summary, always free to see

Introduction — why they did it

Methods — what they did

Results — what they found

Discussion — how they think you should interpret it

= Some Journals
= Lay Summary
= Infographics
= Podcasts




A Typical Manuscript

« Abstract — short summary, always free to see

* Methods — what they did
* Results — what they found



Abstract

Abstract . . . . . ' .
S Main outcomes and measures: The primary end point was change in disease severity from baseline

Importance: The etiology of gfyo|

unknown. However, neuroingamms— through 24 weeks as measured by the Amyotrophic Lateral Sclerosis Functional Rating Scale-Revised

progression.

Objective: o determingthe effecy  (ALSFRS-R) total score and survival, analyzed using a bayesian shared-parameter model and reported
ALS.

as disease rate ratio (DRR; <1 indicating treatment benefit). The study included prespecified rules for

Design, setting, a)fd participants;
rial, a phase multicenter, ra . Wy . . N
I.inica.i’rialWftshar;ngtoftfia. -«  early stopping for futility. Outcome analyses were performed in the full analysis set comparing the
was conductgd from August 17, 20

receive ziyloplan (122 753%)or|  ZIIUCOPlan group with the total shared placebo group (n = 164).

concurrejftly randomized participa

imery"rions: flgblepaticbany - Results: Among the 162 participants who were randomized (mean [SD] age, 59.6 [11.3]; 99 [61.1%]

plagfbo within strata of edaravone

7 copen oamafkmndeie®t - male), 115 (71.0%) completed the trial. The estimated DRR common to ALSFRS-R and survival was

ain outcomes and measures: T

through 24 weeks as measured by | (8 (95% credible interval, 0.87-1.31; posterior probability of superiority, 0.24). The trial was stopped

(ALSFRS-R) total score and survival

as disease rate ratio ORK <1 indie - aarly fior futility. No unexpected treatment-related risks were identified.

early stopping for futility. Outcome

zilucoplan group with the total B0 PraceDy group (= TU%]:

Results: Among the articipants who were randomized (mean [SD] age, 59.6 [11.3]; 99 [61.1%)]

male), 115 (71 completed the trial. The estimated DRR common to ALSFRS-R and survival was

1.08 (9 redible interval, 0.87-1.31; posterior probability of superiority, 0.24). The trial was stopped
for futility. No unexpected treatment-related risks were identified.

Conclusions and relevance: In this randomized clinical trial of zilucoplan in ALS, treatment did not
alter disease progression. The adaptive platform design of the HEALEY ALS Platform Trial made it
possible to test a new investigational product with efficient use of time and resources.

Trial registration: ClinicalTrials.gov Identifier: NCT04297683.



Abstract

Abstract

Importance: The etiology of amyotrophic lateral sclerosis (ALS), a fatal neurodegenerative disease, is
unknown. However, neurcinflammation and complement activation may play a role in disease
progression.

Objective: To determine the effects of zilucoplan, an inhibitor of complement C5, in individuals with
ALS.

_ _ Published Manuscripts are peer-reviewed
Design, setting, and participants: Zilucoplan was tested as regimen A of the HEALEY ALS Platform
Trial, a phase 2 to 3 multicenter, randomized, double-blind, placebo-controlled perpetual platform These are N OT press releases

clinical trial with sharing of trial infrastructure and placebo data across multiple regimens. Regimen A
was conducted from August 17, 2020, to May 4, 2022. A total of 162 participants were randomized to rd 1
receive zilucoplan (122 [75.3%]) or regimen-specific placebo (40 [24.7%]). An additional 124 Th ese are n Ot 3 party WebSIteS
concurrently randomized participants were randomized to receive placebo in other regimens.

Interventions: Eligible participants were randomized in a 3:1 ratio to receive zilucoplan or matching
placebo within strata of edaravone and/or riluzole use for a planned duration of 24 weeks. Active drug
(zilucoplan, 0.3 mg/kg) and placebo were provided for daily subcutaneous dosina.

Main outcomes and measureg{ T

Conclusions and relevance: In this randomized clinical trial of zilucoplan in ALS, treatment did not

through 24 weeks as measugéd by

alter disease progression. The adaptive platform design of the HEALEY ALS Platform Trial made it
possible to test a new investigational product with efficient use of time and resources.

5 WO WETE Ta U OTNIZET (TEaT [SUT age, J9.U [T 1.5, FF [UT.1T70]

Trial registration: ClinicalTrials.gov Identifier: NCT04297683.



Abstract

Abstract

Background: Trehalose is a disaccharide that activates autophagy pathways in animal models of
neurodegenerative diseases, with the potential to catalyse clearance of toxic, misfolded proteins in
motor neurons and slow disease progression in amyotrophic lateral sclerosis (ALS). We aimed to
evaluate the safety and efficacy of trehalose in individuals with ALS.

Methods: The HEALEY ALS Platform Trial is a perpetual, adaptive, phase 2/3, randomised, double-
blind, multi-regimen trial conducted at 60 geographically diverse sites in the USA. In the current
regimen, adults with clinically possible, probable, laboratory-supported probable, or definite ALS,
defined by the revised El Escorial criteria, were randomly allocated (3:1), stratified by use of edaravone
and riluzole, to receive trehalose 0-75 g per kg intravenously weekly over 24 weeks, or matching
placebo. The primary outcome was a composite of the relative rate of disease progression, as
measured by the Revised ALS Functional Rating Scale (ALSFRS-R), and survival over 24 weeks,
estimated in a Bayesian shared-parameter model. The study included prespecified stopping rules for
futility; interim analyses occurred every 12 weeks. The primary outcome was analysed according to the
intention-to-treat principle in all participants in the trehalose group, the placebo group within the
regimen, and placebo groups from other contributing regimens; the safety analysis population was
comprised of all participants who initiated treatment. This study is registered with ClinicalTrials.gov,
NCT05136885.

Findings: Between Feb 21, 2022, and Feb J#, 2
trial and 171 were assigned to the trehgyfse reg
with 120 randomly allocated to trehg/0se and 4

randomly allocsted to placebo ingfner egimer. lISE@SE progression compared with placebo in this study. No statistical benefit was seen in secondary

recipients). The disease rate raf© for change in

0ses 11102 posteror probyfity of sperori) c|imical or biomarker measures, suggesting that trehalose at this dosage is unlikely to be efficacious

participants in the trehalyfSe group and three (7
leading to prematurediscontinuations in 14 (12
emergent adversevents occurred in seven par fﬂ r t reatme n-t Df AI—S -

regimen-only plicebo group. No death was cor|

Interpretation: Trehalose was well tolerated but there was no evidence to suggest a difference in ALS

cause of deg#h was respiratory failure, consjg#nt with the natural history of ALS.

Interprgftation: Trehalose was wellgdlerated but there was no evidence to suggest a difference in ALS
disegfe progression compar ith placebo in this study. No statistical benefit was seen in secondary
cliffical or biomarker ures, suggesting that trehalose at this dosage is unlikely to be efficacious
for treatment o

Fundi MG Charitable Foundation, Tackle ALS, the ALS Association, ALS Finding a Cure, the
Me€cular Dystrophy Association, ALS ONE, the Arthur M Blank Family Foundation, | AM ALS,
Tambourine ALS Collaborative, and other community fundraising initiatives and donors. Study drug
and partial regimen-related funding was provided by Seelos.



Consort Diagram (Figure 1)

Figure 1. Recruitment, Randomization, and Follow-Up for the Pridopidine Regimen

808 FParticipants with ALS assessed for eligibility for the master protocal

121 Excluded®

114 Did not meet eligibility criteria
— 4 Terminated early during screening
2 Withdrew consent
1 Timed out of screening window

|

180 Last assigned to focal regimen

507 Last assigned to other trial regimens

17 Excluded 17 Excluded
6 Timed out of screening window 4 Timed out of screening window
4 Did not provide consent 5 Did not provide consent
4 Terminated early during ™ 3 Terminated early during
screening sereening
3 Did not meet eligibility criteria 3 Did not meet eligibility criteria
2 Died

B I 1

163 Randomized to focal regimen 122 Randomized toreceiveplacebo > (360 Randomized to active regimen

T T :

121 Randomized to receive pridopidine | | 42 Randomized to receive placebo |—,| 164 Randomized ta receive placeho |
24 Discontinued 4 Discontinued 27 Discontinued
15 Terminated early 3 Terminated early 18 Terminated early
5 Disease progression — 1 Disease progression 5 Disease progression
4 Adverse events 2 Other 3 Adverse events
3 Travel difficutties 1 Lost to follow-up 1 Travel difficulties
_— 2 Perceived lack 4 Perceived lack
of efficacy of effiacy
1 Enrolled in another 1 Monadherence
study 4 Other
6 Withdrew consent 2 Withdrew consent
2 Died 3 Died

1 Lost to follow-up

1 Exclueded (lzter determined

not to have ALS)

2 Lost to follow-up
2 Study terminated
by sponsar

097 Completed follow-up | |

38 Completed follow-up

137 Completed follow-up |

!

]
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120 Included in primary analysis | | 42 Included in primary analysis | | 164 Included in primary analysis |

AlSindicates amyotrophic lateral sclerosis.
Participants could have multiple reasans for exclusion from the master

protocol. The most commeon reasons were not meeting the criteria for show vital
capacity of 50% or greater (46%), having a dinically significant unstable

medical condition othar than ALS (21%), and using investigational treatments
for ALS within 5 half-lives (if known) or 20 days (whichever was longer) prior to
the scraening visit (17%).
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Table 1: Baseline Characteristics

Table 1. Demographic and Baseline Characteristics of Participants in the HEALEY ALS Platform Trial Regimen C

AR -— Participant Characteristics
0.
CNM-Aug Placebo = Columns for Active and Placebo
E::racl:erlstlc 30mg(n=59) 60mg{n=61) aimldﬁtu‘ ?:Elﬁg-sp“ﬁ se p arate
Female 26 (44.1) 23(37.7) 49(29.9) 12(29.3) = For HEALEY we also Separate out
Male 33 (55.9) 38(62.3) 115 (70.1) 29(70.7) “ ” “ .
Race shared placebo” and “regimen-
Asian 2/160(1.2)® ”
Black or African American /160 (3.8)" 2(4.9) p I ace bo
Whita 59 (100.09 61 {100.0) #5;541.;]5%[5 IB(92.7) - Eyeba” to See If groups Iook Slmllar
Multiple races 1/160 (0.6)® 1(2.4)
Ethnicity
Not Hispanic or Latino 56 (94.9) 60/e0 (100.0)y 157/163(96.3) 3B(92.7)
Age, mean (5D}, y 57.7(10.2) 58.6(9.9) 57.2(11.3) 57.0(11.7)
BMI, mean (50) 27.4(53) 26.6(4.8) 27.3(5.0) 28.4(5.5)
Bulbar onsat 10(16.9) 8(13.1) 29(17.7) 6(14.6)
El Escorial criteria®
Clinically definite ALS 2B (47.5) 304{45.2) b6 (40.2) 14(34.1)
Clinically probabla ALS 22(37.3) 21(34.4) 40(24.4) 10(24.4)
Clinically probable ALS - B (13.6) B(13.1) 42 (25.6) 16(29.0)
laboratory-supported
Clinically possible ALS 1(1.7) 21(3.3) 16 (5.8) 1(2.4)
King's stage”
1 (1 climical region involved) 3(5.1) 10(16.4) 34(20.7) 9 (22.0)
2 {2 clinical regions involwed) 18 (30.5) 18(29.5) 39(23.8) 11(26.8)
3 {3 clinical regions involwed) 22(37.3) 19(31.1) 45(27.4) 7(17.1)
42/4b (nutritional failura) 1(1.7) 1(0.6)

4b (respiratory failure) 15(25.4) 14(23.0) 45 (27 .4) 14(34.1)



Results figures — HEALEY papers

E ALSFRS-R progression Kaplan-Meier mortality

Pooled CNM-AuB

|:| Regimen C placebo |:| Pooled CNM-Au8 . Shared placebo

Shared placebo

104 0.20-
5_
0.16-
al
2 0- =
£ s
E 5 E 0.12-
g 2
=
= 104 =
& 10 = 0.08-
E £ —
9 _15- =
=
0.04
_2[]_
- .
-251 04
T T T T T T T T T T T T T T T
0 4 8 12 16 20 24 0 4 8 12 16 20 24 28
Weelk Week
Mo. of participants at risk No. of participants exposed (Mo. of events)
Shared placebo 154 151 148 147 145 140 140 Shared placebo 164 162 162 160 158 155 115 0
Pooled CNM-Au8 115 115 111 112 109 110 111 (1) (0) (0} (1) (2) (3) (2) (1)
Regimen C placebo 37 36 36 37 35 35 34 Pooled CNM-Au8 120 120 120 120 118 115 91 1

(0) (0) (0) (0) (2) (3) @ (@

Disease Rate Ratio (DRR): 0.97; 95% credible interval 0.78 to 1.18; posterior probability of superiority = 0.65



DRR and complicated statistics

* Disease Rate Ratio (DRR)

* How to interpret effect measures
should be explained in methods
section

 posterior probability of
superiority [Pr(DRR<1)]
* Different than a p-value

e P-value lower is better
* Pr(DRR<1) higher is better

The model has components for function (measured by the
ALSFRS-R) and survival that are linked through an inte-
grated estimate of disease slowing in treatment relative to
controls across the 2 end points (denoted as the disease rate
ratio [DRR]). A DRR of 1 corresponds to no difference
between treatments, whereas DRR values of less than 1 indi-
cate slowing in disease progression on treatment relative to
placebo. In the functional component, ALSFRS-R data are

»14



Results figures — HEALEY papers

E ALSFRS-R progression Mortality
10+ 0.20-
o — Zllucoplan (bayeslan modal fit)
— Zllucoplan (Kaplan-Meier fit)
o o —— Shared placebo (bayesian model fit)
g Shared placebo (Kaplan-Meler fit)
0.164
04
%
| = B =
g = _ = 0.124
o
: d
% &
il
= N+
-104 S 0.8
o
oo Q
Observed means o
Regimen A placebo o —
@ filucoplan o T
& Shared placabo . 0.4+ d___ff”’::’fﬂ_:ﬁ
Modal fit oo o P
— Regimen A placebo = |
304 with sharing P — |
—— Zilucoplan o /l_‘f
T T T T T T T D_ |_
0 4 & Study lz_m " 16 20 24 ] 4 B 12 16 20 24 2B
tudy pericd, w )
Mo. at risk Mo, 3t sk Study period, wk
Shared placebo 157 154 150 148 145 140 140 (Mo. of events)
coplan red placebo
Zlucopla 116 111 112 106 105 103 98 Shared placebo 164 (1) 162 (0) 16010} 158 (1) 155(1) 153 (1) 114 (2) oL
egiman A placebo Hucoplan
Regimen A placebo 38 EH] 7 36 35 13 34 Tllucopl 122(0) 122 (D) 122(0) 120(1) 118({2) 117 (1) 91 {0y 02

Disease Rate Ratio (DRR): 1.08; 95% credible interval 0.87 to 1.31; posterior probability of superiority = 0.24



Results figures — HEALEY papers

A | ALSFRS-R progression i ; BT ] - ]
'—| GbEEW‘?deEHE Model fit ) F| Mortality Kaplan-Meier Verdiperstat (bayesian model fit)
™ Regimen B placebo Regimen B placebo Verdi tat (Kaolan-Meier fit
® Verdiperstat with sharing 0.20+ erdiperstat (Kaplan- _E'EF it) )
A Placebo: shared Verdiperstat Placebo: shared (bayesian model fit)
Placebo: shared (Kaplan-Meier fit)
10+ R . 0.16-
. : E
T
W 04 =
z =
= 0.08 1 :
= 10 TE L
v T N ".'—'..—-
& = 0.04-
A
=
-20 04 =
T T T T T T T T T
0 4 3 12 16 20 24 28 32
_30 T T T T T T T Wk
0 4 8 12 16 20 24 No. exposed (Mo. of events)
Wk Placebo: shared 122 121 119 117 114 112 87 0 0
Sample size (1 (O (@ (@€ (@ (@ @ (@ (0
5“3“;“1 E:[h:rEd ﬂ? Eg hl]; ié: lg; 13;‘ 1g§ Verdiperstat 126 124 122 119 114 108 8 1 0
erdipersta o (@ (@ @ 6 & @ @ (@
Regimen B placebo 39 39 38 37 37 36 34

Disease Rate Ratio (DRR): 0.98; 95% credible interval 0.77 to 1.24; posterior probability of superiority = 0.57



Results figures — HEALEY papers

Kaplan-Meier mortality or PAV

0,20
Pridoplidine (bayesian)
oaed | Pridoplidine (Kaplan-Melar)
; — Shared placebo (bayesian)
= || Shared placebo (Kaplan-Meler)
£ 0124
Nl
[=]
a
=
= 0.8
m
E ALSFRS-R progression over time E
1104 0.4
[+]
oo § T _
I1 [ .
o 0= 0 4 a 12 16 20 24 28
= r Week
£ 2 T Mo. of participants exposed (No. of events)
= 104 o LR ° Shared placebo 164(1)  162(0)  162(0)  160(1)  157(3)  154(3)  115@2)  ©O(1)
% ° o @ oo g 1 Pridopidina 120(0) 120 (0) 117 (2) 117 (D) 114(3) 112 () a1(1) {0}
4 o %o o 85 1
= Model fit Observed means ® o8 °
-20+ Regimenand W Regimen placebo s o %o
shared placebos Pridopiding
Pridopldine 4 Shared placebo
[+]
-30 T r r T T T T
0 4 B 12 16 20 24
Week
Mo. of participants
Shared placebo 153 150 147 146 144 139 139
Pridopidina 112 110 107 100 102 97 ag
Regimen placebo 41 39 38 17 38 36 18

Disease Rate Ratio (DRR): 0.99; 95% credible interval 0.80 to 1.21; posterior probability of superiority = 0.55



Results figures — HEALEY papers

B
el 1-0——15_—_:_;_:—.!_:— -1
ey L S
. A .
' ~ 0-8
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5 S =
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-, Model fit s
Regimen E placebo with shared placeba Arm
_3- Observed mean — 5Shared placeba
Regimen E placebo Estimate
@ Trehalose 0-4= - —-Bayesian model fit
& 5hared placebo ,;r — Kaplan-Meier fit
-10 T é. T T T T a1 | T T T T T 1
Q0 4 12 16 20 24 L 4 8 12 16 20 24 28
Time from baseline (weeks) Time from baseline (weeks)
MNumberof 41 39 35 41 40 38 7 Events 0 1 1 3 2 Z . |
partidpants ,, 109 106 35 100 04 94 Events 0 0 0 1 3 3 2 1
154 183 186 1&% 184 1m 176 Number 120 119 119 116 114 113 85 0
atrisk 204 203 203 201 198 195 145 0

Disease Rate Ratio (DRR): 0.87; 95% credible interval 0.67 to 1.10; posterior probability of superiority = 0.88



Results

Table 2. Results for Secondary Outcomes Using Repeated-Measures Analysis?

Treatment group,

24-wk change estimate (SE) Difference from shared placebo
End point Zilucoplan Placebo® Difference (SE) [95% CI] P value
FAS population
ALSFRS-R total score -6.48 (0.49) -5.61(0.41) -0.87 (0.63)[-2.11 t0 0.36] 17
HHD upper extremity, -33.60(3.21) -30.84 (2.68) -2.77 (4.08) [-10.78 t0 5.25] .50
% change
SV, % predicted -9.66 (1.42) -8.57 (1.16) -1.09(1.82) [-4.66 to 2.48] 55
HHD lower extremity, -17.38(3.53) -19.34(2.93) 1.96 (4.49) [-6.86 t0 10.77] .66
% change
Serum NfL chain protein, -3.19 (NA) 1.90 (NA) -5.00 (NA) [-15.09 t0 6.29] 37
% change®
ERO population
ALSFRS-R total score -6.52 (0.52) -5.85(0.88) -0.67 (1.01) [-2.66t0 1.33] 51
HHD upper extremity, -34.82 (3.55) -28.33(5.91) -6.49 (6.81) [-19.94 t0 6.96] 34
% change
SVC, % predicted -9.76 (1.55) -6.66 (2.58) -3.10(2.97) [-8.96 t0 2.76] .30
HHD lower extremity, -18.12 (3.78) -23.56 (6.22) 5.44 (7.18) [-8.76 to 19.64] A5
¥ change
Serum NfL chain protein, -1.74 (NA) 5.72 (NA) -7.06 (NA) [-24.49 to 14.40] A9

% change®




Table 3. Key Primary and Secondary Outcome Results Using the Repeated-Measures Model
for Functional End Points and Cox Proportional Hazards Model for Survival Analyses

End point

24-wk Change estimate

Difference from shared placebo

Verdiperstat,
mean (SE)

Shared placebo,
mean (SD)

Difference (SE) [95% CI]

Pvalue

Repeated-measures model
Full-analysis set population®

No. 126 122 NA NA
ALSFRS-R total score -6.26 (0.55) -5.95(0.52) -0.31(0.74)[-1.76t0 1.15] .68
HHD-upper (% change) -29.29 (3.37) -31.34(3.12) 2.05(4.47)[-6.73t0 10.83] .65
SVC (% predicted) -7.76(1.52) -8.05(1.42) 0.29(2.05)[-3.74t0 4.32] .89
HHD-lower (% change) -19.49 (3.75) -21.78 (3.54) 2.30(5.1)[-7.71t012.31] .65
End point 24-wk Change estimate Difference from shared placebo
Verdiperstat Regimen-only Difference (SE) [95% CI] Pvalue
placebo
Efficacy regimen only population®
No. 126 41
ALSFRS-R total score -6.58(0.6) -6.69 (0.96) 0.11(1.11)[-2.08 to 2.30] .92
HHD-upper (% change) -31.67 (3.35) -39.91 (5.27) 8.24(6.13)[-3.88t0 20.36] .18
SVC (% predicted) -8.34 (1.454) -10.64 (2.28) 2.30(2.69)[-3.01to 7.61] .39
HHD-lower (% change) -19.77 (3.98) -21.57 (6.28) 1.80(7.31)[-12.65t0 16.25] .81
End point 24-wk Events Comparison with shared placebo
Verdiperstat Shared placebo Hazard ratio (95% ClI) Pvalue
Cox proportional hazards model
Full-analysis set population
No. 126 122 NA NA
Survival, unadjusted, No./totalNo.  7/126 5/121 1.75(0.60t0 5.69) 32
Survival, adjusted" NA NA 1.54(0.52 t0 5.10) A5
End point 24-wk Events Comparison with RGB placebo
Verdiperstat Regimen-only Hazard ratio (95% CI) P value
placebo
Efficacy regimen-only population
No. 126 41 NA NA
Survival, unadjusted, No./totalNo.  7/126 2/41 1.50(0.39t0 9.88) .60
Survival, adjusted® NA NA 1.53(0.39t0 10.1) .59




What else?

* Post-hoc analyses

* Supplemental Materials
e Additional information on methods
* Additional results that didn’t fit in the paper (e.g. sub-group analyses)
* More post-hoc analyses
* Some things a reviewer really wanted to see
* The official Statistical Analysis Plan (SAP) and Protocol



When overwhelmed look to the conclusions

| B
Conclusions E

In this randomized clinical trial, despite the negative results

of this particular regimen, it is worth mentioning that the In conclusion, this study showed that trehalose,
adaptive platform trial design efficiently answered the although safe and well tolerated, was not an effective
important question about clinical efficacy of verdiperstat in treatment at the selected dose to slow disease progression
ALS. In this respect, the overall platform trial achieved its in ALS in the selected study population. Although this

: N . . : result is disappointing, it highlights the efficiency of the
main objective of rapidly screening experimental drugs for HEALEY ALS Platform Trial and its goal of rapidly

clinical ‘efflcaf?y. 51gngl in an a{:lE:qu.atfe-lj,F powered phase 2 determining the potential of new candidate therapeutics
randomized clinical trial and excluding drugs and/or targets for ALS.

if not relevant in ALS. This and other scientific, statistical,
and operational efficiencies that the platform trial paradigm
brings to ALS therapeutic development is detailed in the
review by Paganoni et al.?*



Patient Navigation

Central resource for people living with ALS

Phone: 833-425-8257 (HALT ALS)

E-mail: healeyalsplatform@mgh.harvard.edu

Register for
webinars:

Catherine Small

https://bit.ly/3réNd2L

Upcoming Webinars (Thurs, 5:00- 5:30pm EST):
November 13 — Expanded Access Discussion
November 20 — Platform Trial Discussion
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