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FDA 1

Collaborative Workstream: Meeting Record

Date 02 July 2019
Attendees | FDA Attendance Biogen Attendanc%\O
P’\\%
Billy Dunn, Director, Division of Samantha Budd Haeberlein, Vice X
Neurology Products (DNP) & President, Clinical Development
Acting Deputy Director of Office of Drug
Evaluation, |
Eric Bastings, MD, Deputy Director, DNP O X
(Apologies) & Acting Director of the inical Development
Division of Neurology Products
Nick Kozauer, Associate Director, DNP & X Biostgstics X
Acting Deputy Directory of the Division of
Neurology Products
Ranjit Mani, Clinical Reviewer, DNP X O
linical Development
(Apologies)
Kun Jin, Biostatistics Team Leader X _ Clinical X
evglopment
Tristan Massie, Statistical Reviewer X _ X
Drug Safety
Kevin Krudys, Senior Clinical Analyst, X X
DNP Biostatistics
E. Andrew Papanastasiou, Regulatory X X
Project Manager, DNP iostatistics
Sue Jane Wang, Associate Dirgctor, X X
Office of Biostatistics iostatistics
Acting director for biomafkers analysis
Jim Hung, DirectorgDivision of X _ X
Biometrics | iostatistics
Brian Trgmmer, MD, PhD — Neurology X X
Fellow ranslational Sciences
Biomarker
T ——— X
Iostatistics
. -
Biostatistics
I :
Biostatistics
I -
iostatistics

FDA 1



FDA 1

Collaborative Workstream: Meeting Record

Pharmacometrics

harmacometrics

q
Program Leadership

Medical Writing

O
@ g
D

.Outline Aggnda \0\6\(0
Aqenda attached Kick off meeting Jul Q.\\Qro
N
>
Meeting Purpose/Goal Q&’}
>

Kick Off Meeting to discuss Collaborative Workstream with intrg_&hction of team members at FDA and
Biogen '

Goal of Collaborative Workstream ,\\V\\%
@)

= Three overarching themes to address o’\\(\

1. Analyze the impact if any that g\aﬁy termination of the studies may have on the ability to
interpret the data. @

2. ldentify which data from #g%chould be used to look further into 301 & 302. Does 302
remain robust / is there géta from 301 that is supportive/explanatory/concerning?

3. Based on the outcom®s of #1 and #2 above; which option (out of the 5 proposed by the
Agency) does the« a support

o

Aligned mission to move wor@éﬁaam forward as rapidly as possible. Reminder that Alzheimer’s disease is
a critical public health issqu’ e always need to maintain scientific rigor and equipoise. This team
should feel proud to be gi@ing this endeavor forward.

%)

- O
Decisions.©
R4

CoIIabora@ Workstream operating model
o

&
Estakfished Leadership team (LT)
~ o FDA: Kevin R, Tristan M, Andrew P

<
@ o Biogen:
&
Q}{\\ = LT team to meet twice weekly to define work & align work to be done (starting week of 08 July 2019)
\}6\ =  Weekly update call to Dr. Dunn and Dr. Budd from LT (starting week of 08 July 2019)
600 = All email communications between Biogen team members and FDA team members to copy LT
= Communication and ways of working practice to be reviewed periodically

Potential to have informal F2F meetings as needed

FDA 1
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Collaborative Workstream: Meeting Record

= First wave of workstream — ‘virtual completion studies 301 and 302’
o Evaluate how we are going to apply modeling/simulation to the completion of the
trials. Determine appropriate dataset(s) for virtual completion simulation of trials

Actions

quvin R to communicate vigtemail
to exchange/share ideas on PK/RD

analysis completed

communication

Task Due Date Accountable Status
Provide FDA with cross functional team | 02 July 2019 ] Completed with
members and key contact for Biogen'’s this meeting
biostats team recepd

1 .

primary contact for FDA

i

|

|
List of Biogen completed / ongoing 05 July 2019 I Pending
analyses (excel tracker)
literature regarding stochastic curtailment | 02 July 2019 Sue Jane Wang Completed 02
sent to Biogen July 2019
First Leadership Team (LT) call to be 02 July-2019 -Andrew Meeting
scheduled on 08 July 2019 and include scheduled
FDA and Biogen stats teams to discuss
completed and future analyses
FDA stats team meeting to consider ways.{ 05 July 2019 FDA Stats team Meeting pending
to address virtual completion of trials,
output to be communicated to workstr&am

05 July 2019 to initiate Pending

Second LT Meeting to be gcheduled for
Wed/Thursday 10/11t July

10/11 July 2019

-/And rew

Meeting with BD/SB to*be scheduled for
Thursday 11t July

-/Andrew
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FDA & Biogen Collaborative Workstream, Kick off meeting 11.00 — 1.00 July 2, 2019

FDA Attendees:

Billy Dunn, Director, Division of Neurology Products (DNP)
Eric Bastings, MD, Deputy Director, DNP (absent)

Nick Kozauer, Associate Director, DNP

Ranjit Mani, Clinical Reviewer, DNP

Kun Jin, Biostatistics Team Leader

Tristan Massie, Statistical Reviewer

Kevin Krudys, Senior Clinical Analyst, DNP

E. Andrew Papanastasiou, Regulatory Project Manager, DNP
Sue Jane Wang, Associate Director, Office of Biostatistics
Jim Hung, Director, Division of Biometrics |

Biogen Attendees:
Samantha Budd Haeberlein, Vice President, Clinical Development
Clinical Development

Biostatistics
Global Regulatory Sciences
Clinical Development
Clinical Development
Drug Safety
Biostatistics
Biostatistics
Biostatistics
Biostatistics
Translational Sciences
Biostatistics
Biostatistics
Biostatistics
Biostatistics
Development Imaging
Pharmacometrics

Pharmacometrics
Clinical Program Leadership
Medical Writing

Topic Notes

Anticipated outcome

e Allindividuals to introduce
themselves and describe their

1. Hello/welcome/
introductions

what role they have played in the

background, skills, and (for Biogen) e Teams to connect, talk to each other, will be working
together to create and inspire ideas and approaches

ongoing analyses & the role they for analyses.
will have in the collaborative

workstream

I vadd
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Outline and purpose of
the Collaborative
Workstream

How the Collaborative
Workstream will
operate

First wave of
workstream - ‘virtually
complete the 301 and
302 studies’

ACTION ITEMS

AOB B

Dr Dunn & Dr Budd outline the
direction & thematic goals that we
wish to achieve

Collaborative Workstream
Leadership Team (LT)
o FDA: Kevin, Tristan,
Andrew

il - I

Identify Working Group (WG)
Frequency of team interactions QQ
Means of communication &\%
Resource allocation O@Q’
Record of work S

\@66
Team to dj\rgsuss ideas on how to
virtuall éco’mplete the trials —
mod&hég/simulations (max, min,
m@é’n, multiple runs of each, novel

& eas)

é\ Any questions on data transfer

Any questions on key analyses to
date / outputs provided

\QQ)
o
6(\
e Ensure team is aligned to pgﬁ)ose and direction of

collaborative workstrean®
Q'

é\(\

e Agree frequencyodi\team interactions

o LT- reveekly calls, additional as needed

o LT +%pecific WG members — as needed

o Q}@S possible weekly LT update for Budd/Dunn

9 (call)
° cide next meeting date — LT to convene by phone
Q}'RNithout Budd/Dunn) early week of July 8; LT to

\)06 update Budd/Dunn by phone no later than July 11

(a4
&
S

Agree means of communication — calls as above;

emails can be exchanged that can involve as many of

the WG as needed but should always include LT

e Agree means of documentation of statistical analyses
and modeling/simulation

e Agree how Biogen can apply resources to joint
investigative questions

e Agree and identify Biogen support for record of

meetings

e Goal: identify primary data set(s) to work with

following virtual completion exercise
e Agree scope of work, timelines & resources

e Ensure collection and timely resolution of actions

I vad
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Medical Policy and Program Review Council Meeting:
BLA 761178, Aducanumab for the Treatment of Alzheimer’s Disease (OB, ON, OCP)
March 31 and April 7, 2021
Discussion of the data supporting the effectiveness of Aducanumab

Background

In the United States, more than 6 million people over the age of 65 years sufferfrom
Alzheimer’s disease (AD), and it is the sixth leading cause of death. Current treatment options
for AD are few, have modest and symptomatic effects, and do not target the underlying
pathology. The two pathological hallmarks of AD are the presence of beta-amyloid plaques and
tau tangles within the brain.

Aducanumab, a human monoclonal antibody developed by Biogen (Sponsor), is thought to slow
the progression of AD by binding to and removing beta-amyloid aggregates. Aducanumab was
the first antibody demonstrated to lead to robust removal of amyloid plagues, as measured by
positron emission tomography (PET). The Sponsor presented two phase 3 studies (301 and 302)
and one phase 1 trial (103) in support of the efficacy of aducanumab. Studies 301 and 302 were
multicenter, global, double-blind, placebo-controlled studies of identical design that were
intended to evaluate the efficacy and safety of aducanumab. Study 103 was a smaller, placebo-
controlled dose-ranging clinical trial conducted in the United Statesin a population that
overlapped with that of 301 and 302.

Studies 301 and 302 enrolled patients with mild cognitive impairment due to AD and mild AD
dementia with a PET scan positive for amyloid-beta at baseline. Patients in both studies
receiveda ‘low’ or ‘high’ dose of aducanumab stratified on their apolipoprotein E (APOE) €4
carrier status. The primary endpointwas the change from baseline in the Clinical Dementia
Rating-Sum of Boxes (CDR-SB) score. Both studiesincluded cognitive assessments as secondary
endpoints. In a futility analysis of approximately 50% of subjects conducted in December 2018,
Studies 301 and 302 were foundto meet prespecified futility criteria and were terminated in
March 2019.

Betweenthe December 2018 data cutoff and the termination of Studies 301 and 302 in March
2019, per-protocol collection of blinded data continued as planned.

According to the presentation by the clinical reviewer, Dr. Krudys (Division of Neurology I; the
Division), the analysis conducted on this more complete dataset indicated that 1) in the high
dose cohort of Study 302, the probability of a type 1 error for all four endpoints is extremely
small, 2) biomarker results support clinical observations, and 3) a dose-dependentrelationship
between aducanumab exposure and clinical endpoints was identified. The Division argues that
a fundamentalassumption of the futility analysis was not met; specifically, the assumption that
the effects of aducanumab were expectedto be similar in Studies 301 and 302. The Division, in
collaboration with the sponsor, began an analysis of the data for 301 and 302, first to see
whetherthe declaration of futility renderedthe data uninterpretable, and once it was agreed
that the data were interpretable after virtual completion of the trials was done using statistical
modeling and simulation, further analyses were done to understand the discordant results of
the two identically designed studies. In Studies 301 and 302, patients received one of two
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aducanumab dosing regimens based on whethertheyare a carrier of the APOE €4 allele. The
rationale for this trial design was that surveillance magnetic resonance imaging (MRI) scans
from the phase 1 trials revealed amyloid-related imaging abnormality (ARIA) as the principal
side effect of aducanumab. The incidence of ARIA was dose-dependentand more common in
APOE €4 carriers. Therefore, carriers were enrolled in the phase 3 trials on a lower dose of the
drug as a safety precaution. However, when data became available that the risk of ARIA to
APOE €4 carriers was manageable, the Safety and Data Monitoring Committee agreed that the
protocol for the phase 3 trials could be amended to allow carriers to receive the target ‘high’
dose of 10 mg/kg. At the time this change in the protocol was made (Amendment4) study 301
was farther along in enrollment than study 302 and therefore a larger number of APOE carriers
in study 302 received at least 14 doses of the highest dose 10 mg/kg.

The same analysis showed that Study 301 failed to meet the primary endpoint of change from
baseline in CDR-SB score and indeed the high dose aducanumab arm was slightly numerically
worse than placebo on the primary, although there was a favorable trend that was comparable
to the low dose in the ADAS-Cog13 and the ADCS-ADL-MCI.

The Division noted that certain results from Study 301 were consistent with those of 302. First,
numerically favorable results were observedin the low-dose arm and were of similar

magnitude to those observedin Study 302. Second, the results for two of the secondary
endpoints in the high dose group were numerically, but not statistically, favorable and hence
were not inconsistent with the results of study 302. In analyses intended to evaluate potential
explanations for the discrepancy between studies, it was noted that there were some
differencesin the number of rapid progressors (n=4) in treatmentarm of 301 compared to
placebo arm. In addition an analysis of those participants that received > 8 uninterrupted doses
of 10 mg/kg, using propensity score matching to placebo subjects, suggested that both of these
high dose subsetsin 301 and 302 had comparable reductions on the CDR-SB compared to
placebo. However, in this same analysis the results for the intermediate exposure to 10 mg/kg
subsetwere discordant between Study 301 and 302. For these reasons, the Division argued
that despite its failure to meetthe primary endpoint, the results of Study 301 do not necessarily
contradict those of Study 302.

Study 103 was primarily designed to evaluate the safety and tolerability of aducanumab.
However, it included assessments of biomarker and clinical endpoints, and shared elements of
Studies 301 and 302, including the requirementfor a positive amyloid PET scan at baseline and
blinded assessment of clinical endpoints. The results of Study 103 mirrored those of 302 in that
a dose-dependentrelationship was observed for brain amyloid reduction as well as clinical
outcomes.

The Division’s overall view is that the results of Study 301 do not undermine those of Study 302,
and when considered as a whole, could potentially provide some support for the findings of
efficacy in Study 302. In addition, the phase 2 Study 103 provides supportive evidence of
effectivenessforaducanumab. In a presentation by the Office of Clinical Pharmacology, further
evidence was provided that was considered by OCP to support the effectiveness of
aducanumab. This included evidence of exposure-response relationships across all studies for
CDR-SB, including Study 301 (although attenuated relative to Study 302), a group-level strong
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relationship between the change from baseline in amyloid plaque by PET imaging and the
change from baseline in CDR-SB, and a probability assessmentto examine the likelihood that
the efficacy findings across all doses and efficacy endpoints might have occurred based upon
chance alone. OCP also showed data from other development programs with compounds with
the same mechanism of action showing a relationship between reduction in amyloid by SUVR
and clinical improvements on the CDR-SB. This assessment suggested that the likelihood that
the results reflected a random outcome was extremely remote.

The Office of Biostatistics (OB) presentation concluded that the data does not demonstrate
substantial evidence based on OB’s interpretation of Studies 301 and 302. The statisticians also
asserted the incorrectness of the probability of false positive simulations by the sponsor and
OCP on several grounds: i) that they redefined false positive rate and elevated the importance
of the secondary endpoints post-hoc, ii) that for their post-hocfalse positive rate, adding more
endpoints can decrease the p-value even whenthe treatment effects on the added endpoints
are almost none, thus the strength of evidence is exaggerated by the post-hoc addition of
endpoints, and iii) that due to the added complexity when considering multiple endpoints (or
multiple dimensions) together, the simulations failed to include several false positive regions
that should have been included and should have added weight to the probability; thus, that the
probability of false positive at issue was severely underestimated.

In their presentation to the MPPRC, OB noted that based on the statistical plan, once the low
dose was not statistically significant in Study 302 then further statistical analyses of secondary
endpoints should have stopped. In addition, they noted that when focusing on the post-
amendment4 population, the low dose in study 302 had a greater change in the CDR-SB than
the high dose in Study 302, calling into question that high dose is consistently associated with
greater clinical improvement, one of the assumptions in the subgroup analyses in 301 that was
usedto explain why the results do not detract from the results of 302. In addition, because
APOE non-carriers received high dose throughout the study they generally have higher dose
exposure than APOE +; however, their clinical response was generally lower than APOE carriers
in 301 and 302. With respectto dose and clinical outcomes, in 301, a comparison betweenthe
low and high dose after Amendment 4, showed that the change in CDR-SB was comparable,
again calling into question whetherdosing differencesin the high dose cohorts of Studies 301
and 302 are an explanation of the discordant results.

The statistical revieweralso noted that there seemedto be a greater decline in the placebo
group in Study 302 after Protocol Amendment 4 compared to Study 301 which may have
contributed to the positive results in Study 302, although the Division noted that the decline in
302 was always below 2.0, which was the presumed decline for the poweranalyses.

The statistical division also had questions about the significance of the difference in the rapid
progressors in 301 vs 302 as explaining the negative study.

The statistical division showed their analyses that there is little to no correlation between
biomarker change and clinical endpoint change at the patient level in study 302. Also, at the
study level, across studies the strength of the biomarker relationship to the clinical effectis
limited and hinges on the smaller, shorter, weakerdesigned study 103. The statistical reviewer
noted that the proportion of the clinical treatment effect explained by the change in the

3
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biomarker at Week 78 for study 302 was numerically lower for the high dose than the low dose
and the confidence interval for the proportion of the high dose treatment effect explained by
the biomarker change does not exclude 0% explained by the biomarker.

OCP showed how such analysis at the patient level can be misleading evenwhenat a
population level thereis a strong correlation, using the example of QTc prolonging drugs as an
example. OCP and the Division reached a different conclusion regarding the strength of the
association between the biomarker and the clinical effectin all three studies. OCP pointed out
that the approach they have applied is the standard methodology.

With respect to Study 103, the statistical reviewernoted that the clinical endpoints were
exploratory with no control for multiplicity and the pooling of the placebo arm for the analysis
of the 10 mg/kg arm was not consistent with the randomization scheme. It was noted that
there were a greater number of women and APOE+ patients in the pooled placebo group and in
103, the larger effect was seenin the APOE- patients rather than the APOE+ patients, as seenin
302.

MPPRC’sinput was sought on whetherto approve aducanumab based on the evidence of
effectiveness provided by these studies.

Discussion at the MPPRC Meeting

e Based on p-value for the primary endpoint, it was generally agreed that Study 302 was a
positive study. However, it was acknowledged that the study had severalissuessuch as a
small absolute magnitude of effect(0.39 on a 18 point scale), early termination leading to a
smaller dataset than planned, possible greater unblinding in the higher dose cohort due to
greater incident of ARIA, somewhat greater placebo decline compared to that seenin Study
301, and limitations based upon the planned hierarchical testing strategy. Only a part of the
study population completedthe study (due to early termination), and all analyses
thereafterwere post hoc. Although some members considered potential unblinding as an
issue, others did not express concern over it since the analysis done by the Division showed
that the results were consistent in patients in Study 302 who experienced ARIA compared
to those in the treatment group who did not, and that there was ARIA in the placebo group
and all assessmentswere blinded. The statisticians expressed concerns with using the full
alpha for this analysis.

e The trial design modification introduced by Amendment4 introduces challenges in the
interpretation of the data. Because patients with APOE €4 were initially only given mg/kg,
the APOE €4 population had less opportunity to receive as many 10mg/kg doses. Had these
patients beeninitially enrolled on the 10 mg/kg dose of aducanumab, the results may have
provided more convincing evidence of efficacy.

e It was noted that once futility was declared, the study was closed, and the sponsor could

have accessed the unblinded data before coming to meet with the Division. To address
concerns about the Sponsor remaining blinded following the announcement of futility, the
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Division investigated the Sponsor’s data handling via an audit of sites common to Studies
301 and 302. The audit showed no evidence of problematic handling of the data.
Additionally, the final analysis did not include data collected after the futility determination
announcementin March 2019.

One of the Council members noted that the overall mean treatment effectappeared small
in magnitude. The Clinical Division noted that CDR-SB is designed such that any change on
the scale representsa clinically meaningful change. The changes in the activities of daily
living (ADCS-ADL-MCI) are particularly important and the 40% treatmenteffectis also a
clinically meaningful change

With respect to missing data, the statistical team did not agree that one could conclude that
data are missing at random. MMRM implicitly imputes missing data from completers but
there may not be enough overlap in model covariates between dropouts and completers
due to changes in enrollment, especially with 70% missing (any model bias could be
magnified and notably, some interactions between modelcovariates and study visit were
nominally significant but not included in the primary analysis model).

While the biomarker across all studies shows strong dose-related changes and thereis a
correlation in the positive study it was noted that selection of the SUVR convenience
sample was based on patients who volunteered to be part of the sub-study. PET imaging
was used to calculate biomarkers and was randomized betweenthe three groups. The sub-
study groups were consistent with the entire population.

Although the effectsize in study 302 was small, it was consistent and statistically significant.
The absolute change from placebo translated across multiple functional domains, making it
meaningful and robust. If clinical relevance was demonstrated, one Council member
favored supporting approval.

Study 301

There was consensus that Study 301 was clearly a failed study. However, there was some
discussion on whetherit could inform the totality of evidence.

Despite negative result on primary endpoint, DN 1 argued that Study 301 did not directly
contradict Study 302. They noted that the results in the low-dose arm were similar between
Studies 301 and 302. Study 301 high dose had numerically favorable results for the two
secondary endpoints, although not the MMSE. Patients with sustained exposure to the 10
mg/kg dose in Study 301 had results similar to patients in Study 302. The prespecified
primary analysis for the high-dose arm yielded negative results (p=0.83). The concordance
of biomarker and clinical outcome results in the low dose arms of 301 and 302, dose-
response relationships in the two studies, and reliance on results supported by
randomization during the exploratory analyses led some Council members to suggest that
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301 did not detract from the persuasiveness of 302. However, others posited that the
within-dose imbalances, highly complex (not univariate) correlation in the high dose, and
multiple confoundersreduced confidence in the data.

e The Division argued that contributions to Study 301 failing included a combination of
factors, including power and exposure. Adisproportionate number of patients with a rapid
rate of disease progression were randomized into the high-dose arm, and patients did not
receive the same exposure to drug in Study 301 as in 302. Besides this, Study 302 was
initiated after Study 301 rather than concurrently, but the analyses were conducted with
the assumption of concurrency. Additionally, it was argued that the primary efficacy
analysis of study 301 was heavily influenced by a subset of pre-amendmentoutlier data.
However, as noted above, the Statistical reviewer presented another perspective on the
impact of the progressors in 301, noting that exclusion of 3 of the 4 outliers in 301 doesnot
result in a change in the results. The committee did not discuss the selective nature of this
perspective or the extensive discussion of the outlier issue in the background materials
indicating that the study was sensitive to outliers across a range of cutoffs.

e The Office of Clinical Pharmacology argued that the impact of missing data on the overall
study result is negligible for the exposure-response analysis because Studies 301 and 302
both followed a similar linear course of disease progression within the study duration.

Study 103

e Study 103 provided very usefulinformation based upon prespecified clinical and biomarker
endpoints. It indicated a dose-response relationship for brain amyloid reduction, captured
several clinical outcomes, and provided compelling biomarker data. The pharmacodynamic
effects provide important insights into the role of beta-amyloid in AD. However, the study
was small and had many dropouts, which were later determined to be due to ARIA.

e The treatment effect of Study 103 was larger than that for Study 302. Several explanations
were offered. Patients in Study 103 received 10 mg/kg from their first dose whereas those
in Study 302 did not receive the 10 mg/kg dose until Week 24 (to mitigate ARIA). In a small
subset of 302 patients who consistently received 10 mg/kg doses, the treatment effect was
similar to that in Study 103. Similar reductions in brain amyloid were achieved at Week 54
in Study 103 and Week 78 in Study 302. Study 103 was conducted solely in the United
States. The treatment effectin the United States population of Study 302 was larger than
the overall treatment effect. Study 103 enrolled patients with more severe AD than Study
302, who therefore had greater scope for improvement.

e According to some Council members, data from Study 103 could be considered supportive
early phase clinical data or mechanistic evidence and this could be used to support the
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results from Study 302. Although others agreed, they also stipulated that it could be
considered supportive only after a third AWC trial was conducted in light of study.

e One Council memberargued that although Study 103 yielded compelling data, it was an
early phase study and it is the success of early phase studies that prompts subsequent
studies. It was argued by one Council Memberthat to allow a phase 1b study to be
confirmatory evidence would be tantamount to rewriting the level-of-evidence standard.

Overall Considerations and Recommendations

e There was consensusthat Study 302 was positive despite the complexities of its underlying
data. It was not considered robust enough to be sufficient to meet substantial evidence of
effectivenessonits own especially given a replicate negative trial.

e There was consensusthat Study 301 was negative. However, some Council members
considered the data obtained from this study to be informative, and not necessarily entirely
conflicting with Study 302; other Council members were not persuaded that this was not in
conflict with Study 302.

e Study 103 was positive but as a small study with many dropouts, it was not clear it was
sufficient to provide the confirmatory evidence for 302 and regardless, with the results of
Study 301, most did not think there was substantial evidence of effectiveness.

e Approval requires two AWC trials or one AWC trial and confirmatory evidence. Considering
the compelling biomarker data from Study 103 and the consistency of aducanumab’s
pharmacological effectson B-amyloid, one Council memberdeemed the clinical
development program for aducanumab as having demonstrated substantial evidence of
effectiveness, but other Council Members considered that the evidence threshold for
substantial evidence on clinical benefithad not been met. There was one proposal to
consider how to grant AA, recognizing the preliminary data on effectiveness and leveraging
AA to get confirmatory data.

Path Forward

e One Council membernoted that if approved, this drug would potentially be used by millions
of patients. For this reason, it was argued that it is critical that the decision for standard
approval be made from a place of certainty on clinical benefit.

e However, most Council membersdid not agree that the evidence package met the
threshold for substantial evidence of effectiveness forstandard approval. Several Council
members felt strongly that clinical benefithad not been established, others opined that the
evidence was highly suggestive of benefit but agreed that substantial evidence for clinical

7
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benefithad not beenreached. One Council member pointed out that in this case the
consequences of a type | error would be worse than those of a type Il error, in that a false
positive would result in millions of patients taking aducanumab without any indication of
actually receiving any benefit, or worse, cause harm due to the relatively prevalent ARIA.

e Ingeneral, most Council membersrecommended a third AWC trial, the design of which
would be based on the lessons learned from Studies 301 and 302, particularly the
importance of exposure and could be done as efficiently as possible

e Incontrast to other comments, one senior leader noted that given the huge unmet need,
progressive irreversible disease, with patients waiting for treatments and willing to accept
some uncertainty, that the group should consider the option of approval using AA, with a
subsequent PMR study to confirm benefit. It was noted that this approach has been
effective in oncology, providing patients access to potentially life-saving treatments without
delay, while ongoing studies are intended to confirm benefit. There was no further
discussion about the applicability of AA for aducanumab, as this option had not been
presented or otherwise discussed.

Council Members

PeterStein, OND Mary Thanh Hai, OND

Jacqueline Corrigan-Curay, OMP James Smith, OND/ONDP/DCP

Patrizia Cavazzoni, CDER John Farley, OND/OID

Robert Temple, CDER Ellis Unger, OND/OCHEN

Gerald Dal Pan, OSE Aliza Thompson, OND/OCHEN/DCN

Mark Levenson, OB Steven Lemery, OND/OOD/DO3

Issam Zineh, OCP Christine Nguyen, OND/ORDPURM/DUOG
Judith Zander, OSE/OPE Kayla Holman, Project Manager

Team Members

Billy Dunn, ON Gopichand Gottipati, OCP
Eric Bastings, ON Mike Bewernitz, OCP
Kevin Krudys, ON/DN1 Vishnu Sharma, OCP
Tristan Massie, OB Atul Bhattaram, OCP
Kun Jin, OB Sabarinath Sreedharan, OCP
Sue-Jane Wang, OB Hao Zhu, OCP
Hsien Ming J Hung, OB Ramana Uppoor, OCP
Yaning Wang, OCP Mehul Mehta, OCP
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PRE-DECISIONAL/DELIBERATIVE
INTERNAL USE ONLY

Internal Review of FDA-Biogen Interactions for Aducanumab BLA
Findings and Analysis
May 30, 2021

I PURPOSE

The purpose of this review is to examine the interactions of CDER staff with Biogen, the§§onsor
of the biologics license application (BLA) for aducanumab, in preparation for and dui\@g the
November 6, 2020 Peripheral and Central Nervous System (PCNS) Drugs Advisocr)az%ommittee
(AC) meeting. The main objective of this review is to determine whether thos%’hgfteractions were
consistent with current FDA policies and procedures and, if so, whether pthﬁ%al changes might
nonetheless be considered in light of our findings pursuant to this intern\%}@eview. Public Citizen
has asserted that the Center’s objectivity may have been cornpromise\g§n its interactions with
Biogen, and there have been some similar implicit critiques froml\g@?tain AC members.

Xz

II.  BACKGROUND S
Q

In a letter to Dr. Woodcock dated January 28, 2021, Pl{léi%?Citizen alleged that interactions and
coordination between FDA and Biogen before and after the submission of Biogen’s BLA for
aducanumab were inappropriate.! Specifically %lic Citizen alleged that CDER staff
improperly collaborated with Biogen in prepéf?ng for and conducting the AC Meeting on
November 6, 2020, to discuss scientific ag\d‘clinical issues related to aducanumab’s efficacy and
safety. According to Public Citizen, t@)&e interactions “dangerously compromised the
independence and objectivity of s\e{ﬁbr staff and clinical reviewers.”

X
Dr. Woodcock responded to gﬁﬁlic Citizen in a letter dated February 11, 2021, in which she
emphasized that FDA tak@ﬁﬁ\he allegations very seriously and will continue to consider the issues
raised.”> She also desc(si@éd relevant FDA principles and practices that highlight FDA’s
commitment to mai@?éining scientific integrity, to reviewing results without bias, and to basing
regulatory deci\%i@?ls on the drug trial results and their implications for safety and effectiveness.

&

In additio\g&\\g the Public Citizen allegations, several AC members commented that the AC

brieﬁQg\%aterials seemed to selectively identify lines of argument which would be supportive of

appgi)%al, the sponsor’s position, but did not seem to give equal weight to lines of argument that
racted from that conclusion.

! See Appendix 1 for a copy of Public Citizen’s letter.
2 See Appendix 2 for a copy of FDA’s response to Public Citizen.
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In response to these concerns, Dr. Cavazzoni, Director of CDER,? requested the Office of
Medical Policy to conduct an examination of FDA-Biogen interactions in preparation for and
during the AC meeting in light of current policies.

Methodology O\Qe
<

&6

Our review is based on multiple sources. We reviewed the available minutes for relevant S
meetings for the Investigational New Drug Application (IND) and BLA for aducanumab;%QA
timeline of the Type C meetings that occurred between June 2019 and June 2020 an <®\
description of the issues that were raised in those meetings, as well as other relevgﬁ‘t events, are
provided at Appendix 3. We also reviewed the transcript and the final summa(@%inutes from
the PCNS Drugs Advisory Committee Meeting held on November 6, 2020@1% addition, we
reviewed FDA guidance documents and policies pertaining to commun'\eﬁions between FDA
and sponsors or applicants during the drug development process, FDA principles and practices to
ensure the integrity of the scientific and regulatory processes athﬁose relating to good review

. . } .
management, conduct of AC meetings, and scientific dispute g&olutlon.
O

To further our understanding, we discussed the matter yx&?ﬁg& staff in CDER’s Office of New

Drugs, Office of Neuroscience, including review stag‘ﬁl the Division of Neurology I, as well as
staff in CDER’s Office of Translational Sciencesé&)%fﬁce of Biostatistics, Division of Biometrics
I. We also spoke with staff in the Office of Q\m’%\%logic Diseases to gain insight into that office’s

experience in piloting the use of a joint brigﬁ)ng document for an AC meeting.
()

o
I11. FDA GUIDANCE AND@QPBLICIES
&

FDA’s timely interactive comrel}qil%{cation with sponsors during drug development is a core
Agency activity to help achi@e its mission to facilitate the conduct of efficient and effective
drug development progr;gﬁ‘los.“ In the HHS Office of Inspector General’s (OIG) report on “FDA’s
Review Process for New Drug Applications” (March 2003), OIG recognized FDA’s strength of
effectively Workiclgg{\\collaboratively with sponsors and providing valuable advice that can help
speed up the @g development process.” FDA guidance documents and internal policies
encourage FDA communication with sponsors as a way to ensure transparency and clarity
through@'ﬁ% the review process, as well as provide practices and processes to ensure that those

commtinications are appropriate.®
%\0
N\
X0
N
O
S
&
0\}@ 3 The permanent appointment of Dr. Cavazzoni as Director of CDER was announced on April 12, 2021.
’%60 * PDUFA Reauthorization Performance Goals and Procedures Fiscal Years 2018 Through 2022, available at
,QQ\ https://www.fda.gov/media/99140/download.
5 The report is available at https://oig.hhs.gov/oei/reports/oei-01-01-00590.pdf.

6 See Appendix 4 for a table of policy documents reviewed.

FDA 3



FDA 3

PRE-DECISIONAL/DELIBERATIVE
INTERNAL USE ONLY

In particular, FDA guidance recommends that FDA review staff play active roles during drug
development by providing advice and feedback to sponsors on both specific trials and overall
development programs.’ Applicant and sponsor involvement is “important to good review
management and helps to ensure transparency and clarity.”® To that end, FDA guidance sets out
avenues through which important issues can be discussed by FDA and sponsors or applicants.’ \‘Q
The CDER 21* Century Review Process — Desk Reference Guide describes the review act1v1t§)é§0
and processes required for new drug applications and biologics license applications, 1nc1u@ﬁ’}g
the types of communications that take place during the review process and best practlc§s for AC
meetings. ' QO@\(\

S
In addition to communications with sponsors or applicants, during the review@gcess “[t]imely
and frequent review team collaboration is critical to good review manage{)gént.” FDA guidance
makes it clear that the review team should communicate with supervis{g}@ personnel “early and
often to ensure alignment on the approach to review and to maintailgﬁ’wareness of issues
identified during the review cycle.”!! In the event that scientiﬁ%& regulatory issues arise that
would benefit from further discussion with upper managemenfand review peers, a CDER
Regulatory Briefing may be held or discussion at a CDE edical Policy and Program Review

Council (MPPRC) meeting may be requested. ' N

QQ

Furthermore, FDA has issued numerous guldan%@ocuments and policies that provide FDA staff
with principles and practices to ensure the 1né¢%r1ty of the scientific and regulatory processes,
focusing on public health considerations and ensuring independence and scientific excellence as
cornerstones of FDA’s work. FDA’s S«ﬁcff Manual Guide (SMG) 9001.1, Scientific Integrity at
FDA, provides key principles of sq@?‘uﬁc integrity at FDA, including the requirement of a fair
and transparent approach to resg@mg internal scientific disputes.!® Similarly, FDA’s SMG
9010.1, Scientific Dispute Resolution at FDA, sets forth mandatory elements to be included in all
scientific dispute resolutiaft processes and clarifies that “disputes should be resolved whenever

possible at the Workin,g'»\(feﬂvel within the organization, and after full and frank discussion

R
N
o(\

7 Guidance for I;gﬁlstry and Review Staff — Best Practices for Communications Between IND Sponsors and FDA
During Dru, velopment, available at https://www.fda.gov/media/94850/download.
8 Draft Guidance for Industry and Review Staff — Good Review Management Principles and Practices for New Drug
Applications and Biologics License Applications, available at https://www.fda.gov/media/72259/download.
o GL(@gnce for Industry — Formal Meetings Between the FDA and Sponsors or Applicants, available at
htPs://www.fda.gov/media/72253/download.

\ﬁ” CDER 21*" Century Review Process — Desk Reference Guide, available at
https //www.fda.gov/media/78941/download; MAPP 4180.4, NDAs/BLAs: Using the 21st Century Review Process
Desk Reference Guide, available at https://www.fda.gov/media/80084/download.
" Draft Guidance for Industry and Review Staff — Good Review Management Principles and Practices for New
Drug Applications and Biologics License Applications, available at https://www.fda.gov/media/72259/download.
12 See Charter of the Medical Policy and Program Review Council (OND Program Review Council),
http://inside.fda.gov:9003/downloads/CDER/OfficeofMedicalPolicy/ImmediateOffice/ UCM640745.pdf.
13 The SMGQ is available at https://www.fda.gov/media/82932/download.
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involving interested parties.”'* Importantly, CDER’s MAPP (4151.8), Equal Voice: Discipline
and Organizational Component Collaboration in Scientific and/or Regulatory Decisions,
explains CDER’s policy on participation of various disciplines and organizational components in
the decision-making process and the resolution of disputes. If one of the disciplines cannot align
with a pending interdisciplinary decision, the decision should be escalated up the management \‘Q
chain; if alignment cannot be achieved within an office, the decision should be raised to the 6
Center Director or his or her designee.!> This MAPP specifically recognizes that there wQP%e a
signatory authority but that, regardless of where the signatory authority resides, dec1s1 are
made only after all appropriate expertise is brought to bear. In addition, the MAPP\ﬁ‘otes the
following: If one of the disciplines or organizational components cannot ah@i‘ with a
pending interdisciplinary decision because the proposed action is beheveg‘% be counter to
law, regulation, interpretation of data, or existing precedent w1th0ut~aﬁequate justification
for deviation, or will result in a significant adverse impact on publgizehealth and safety, the
decision should be escalated. (bold in original) QQ

&

IV.  FINDINGS 6\)0

@
A. The collaboration between FDA and Biogenﬁfreparation for and during the AC
meeting was typical in that CDER staff were proactive and engaged in order to fully
understand the data. The extent of th\g@‘eollaboration exceeded the norm in some
respects, but given the public health\ﬁ\nplications — potentially the first disease
modifying drug for Alzheimer’s disease and the unusual evidence package (one
positive and one negative studéf; whlch were identically designed and both stopped
prematurely for futility), t@ increased interactions and guidance from FDA were
consistent with the Ageq‘py s public health mission.
Q}
A review of FDA guldéﬁlce documents and policies and discussions with CDER staff
underscored that F]%A s interactions with sponsors are critically important to the
development ofb&rapeutlc products. According to CDER staff involved with the review of
the aducanu BLA, the collaboration between FDA and Biogen was typical in some
respects %{ﬁ unusual in others. The Director of the Office of Neuroscience felt that they
were @’ﬁ\owmg CDER policy, including statements to review staff by the now Acting FDA
C \rmsswner Dr. Woodcock, during her tenure as CDER Director, to be proactive and
. \(@gage with sponsors in the interest of fully understanding the data. Both the clinical team
fb\& in the Office of Neuroscience and the statistical reviewer in CDER’s Office of Translational
o(‘\\ Sciences, Office of Biostatistics, Division of Biometrics I (hereinafter referred to as the

14 The SMQ is available at https://www.fda.gov/media/79659/download; see also CDER MAPP (4151.1), Scientific /
Regulatory Dispute Resolution for Individuals Within a Management Chain, available at
https://www.fda.gov/media/71608/download.

15 The MAPP is available at https://www.fda.gov/media/79353/download.
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Division of Biometrics I), described the meetings with the sponsor as collaborative and
supported by leadership.

However, both the clinical reviewer from the Office of Neuroscience, Division of Neurology
I, and the statistical reviewer from the Division of Biometrics I, acknowledged that the S
circumstances surrounding the review of the BLA, as well as the amount of time and eff%tp\
spent on the review and extent of the collaboration, were atypical. For example, in ordgﬁ" to
try to understand why the results of the two identically designed studies at issue Q{é’” SO
different, the clinical reviewer in the Office of Neuroscience reported meeting Iﬁ%larly with
the sponsor between Type C meetings, which is not typical of other developnﬁgnt programs.
According to the Director of the Office of Neuroscience, when there is Qg@study in which
the drug appears to work and another study in which it does not, revi@b\ﬁ‘ers should try to
understand the data to ensure they are making the right decision orb\ﬁext steps. Note that
between the documented Type C meetings there were worklngg@céetmgs between the
sponsor and FDA that were recorded by the sponsor and re%o? s documenting the meetings
were shared with the clinical team in the Office of Neurqéblence Division of Neurology I;
however, documentation from those meetings was n%b%onsmtently maintained in FDA’s
document archival system. § 4\

g
At the Type C meeting that occurred on Junefﬁ 2019 (the first after Biogen’s futility
declaration on March 21, 2019), Study 3QQ was described by the clinical team in the Office
of Neuroscience as exceptionally per@}aswe on several of the instruments used to evaluate
efficacy if not confounded by earg{a?ermmatlon Given the Office of Neuroscience
Director’s assessment that thls\@Rldy might be not only positive but “a home run,” the
decision to work proactlvelé@vlth the sponsor, especially given the public health
implications (taking inq:cgézbcount the large unmet medical need), is consistent with FDA
policy. The Office of) uroscience felt that the extent of the collaboration was warranted to
understand how S\t&iy 302 could have such an apparently positive outcome and an
identically de%ﬁled study (Study 301) was negative. In this initial meeting, the Office of
Neurosmeng% laid out the potential options that would guide the exploratory analyses,
mcludz@the possibility that the drug was ineffective or that another study would need to be
cond@gted demonstrating that the team had not reached any conclusions prior to conducting

t}}ﬁr analyses:
&

@\Q 1 — Adequate evidence exists to conclude that aducanumab is ineffective

2 — Study 302 establishes effectiveness; Study 301 provides supportive data; standard (full)
approval

3 — Study 302 establishes effectiveness; Study 301 does not provide supportive data but is
understood well enough to be dismissible; standard (full) approval

FDA 3
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4 — Accelerated approval based on a persuasive effect on amyloid reduction, accompanied &
by a reasonable likelihood of clinical benefit based on the available clinical results %c}oc)
&

.. .. . . X\
5 — Conduct an additional clinical study based on the suggestion of effectiveness seen thus <\~<\Q’
far in the clinical development program that, after further detailed exploration and o ©
consideration, proves inadequate to independently establish effectiveness. (\o\

O
\

>
Given the Division of Neurology I’s initial assessment that Study 302 may be exceptj)()cflally
persuasive and there is an unmet medical need, the decision to engage in analys1s$§§
determine which of the five potential conclusions (options) for the apphcatloné?as

supported by the data was reasonable and consistent with FDA policy.'® foc’

fo(\b
B. The scientific dispute between the Office of Neuroscience and\tﬁé statistics team in
the Division of Biometrics I was not addressed early enoug]p‘?l the process, making
it difficult to engage up the management chain in advan(g@ of the Advisory
Committee meeting. GQ}
RS
Both the clinical team in the Office of Neuroscience the statistics team in the Division
of Biometrics I were present and contributing at th@%arly meetings held with the sponsor.
When the meetings between the clinical team 1getﬁe Office of Neuroscience and the sponsor
shifted to the exploratory analysis phase, stagﬁlg around October 2019, for reasons
discussed below, the statistics team in thqﬁwsmn of Biometrics I was not as involved with
the exploratory analyses, although thgg}tatlstlcs team was present for all Type C meetings
that were held. &
6‘2’
To provide more detail, the fgrst analysis (Wave 1) determined whether the declaration of
futility and the stopping (Q@‘%oth trials rendered the data noninterpretable. This was done in
collaboration with th%&)\fﬁce of Biostatistics. The next part of the analysis (Wave 2 and 2+)
was to understand;Study 301 and whether it detracted from the finding in Study 302, and in
particular, wh@\(b%ﬁ; there were patients in Study 301 that seemed to have the same outcomes
as 302. MuQH of this was conducted focusing on the PK/PD analyses of both trials. The
clinical \{\@Vlewer in the Division of Neurology I stated that the statistics team in the Division
of Bleﬁnetrlcs I was not engaged in, and possibly not comfortable with, the Wave 2 and 2+
e@f?oratory analyses, and some comments made during Type C meetings seem to reflect the
é?atlstlman s reservations about post-hoc analyses, especially those that did not maintain
\rb\(\% randomization. The statistical reviewer in the Division of Biometrics I stated that once the

5 focus turned to the PK/PD analyses, the Division of Neurology I communicated that the

16 See, e.g., FDA’s SMG 9001.1, Scientific Integrity at FDA, available at
https://www.fda.gov/media/82932/download; Guidance for Industry and Review Staff — Best Practices for
Communication Between IND Sponsors and FDA During Drug Development, available at
https://www.fda.gov/media/94850/download.
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statistical team were no longer needed and they were not invited to the working group
meetings for the Wave 2 analyses. The statistical reviewer also noted that the primary
clinical reviewer in the Division of Neurology I was previously a clinical pharmacology
reviewer and so additional input from the Division of Biometrics I was not necessary.
However, some of Wave 2 went beyond PK/PD analyses. For example, according to the \‘Q
primary statistical reviewer in Division of Biometrics I, although he suggested prope,nsltég(\O
score matching as a potential exploratory approach, they were not consulted on the ﬁ%@@‘f
details of the propensity score matching model used in the integrated summary ofcgfﬁcacy
Therefore, the Division of Biometrics I was not very engaged in such exploratth/ analyses
that were undertaken for Study 301 between October 2019 and the filing of,ﬁae BLA in July
2020. @0

<l
By the October 2019 Type C meeting, the Division of Neurology I¢xpressed that Wave 1
and Wave 2 had been completed. FDA communicated to the s ’??sor that the evidence
reviewed at that stage indicated that the above options 2 or é\?ooth supporting full approval),
or a hybrid of options 2 and 3, were the most appropriatepath forward. Therefore, a year
before the submission of materials to an AC, the D1V &fbn of Biometrics | understood the
direction the Office of Neuroscience was leaning ards possible approval. Of note, in
September 2019, the statistical reviewer in the Pivision of Biometrics I had presented at an
internal Office of Biostatistics Rounds on ‘%ﬁé application with the conclusion that
substantial evidence of effectiveness Wa@not met. Leadership from the Office of
Biostatistics participated in these roq@s but the clinical team from the Division of
Neurology I that was reviewing @é”apphcatlon did not. There is no evidence that there was
a discussion in October 2019 bé?ween the Office of Neuroscience and the Division of
Biometrics I regarding the@‘bdlverglng assessments. However, as noted below, the Division
of Biometrics conveyeqsfﬁelr reservations regarding the evidence to the Division of
Neurology 1 and the; &pphcant in Type C meetings.
{\‘\
The BLA was@ed on July 7, 2020 and, at the filing meeting on July 22", it was determined
that it woulgf‘not only be a priority review but expedited with the goal of a decision by
Decem]g@r 2020. A decision that the application would go to an AC was communicated in
the gﬁé\-BLA meeting.!” This meant that an AC meeting needed to be scheduled by October.

I@ respectl ve dlSClpllneS began thelr rev le WS.
Q
*\

The clinical team in the Office of Neuroscience expected the focus of the review from a
statistical reviewer to be on the effectiveness of Study 302, because the statistics team in the

%

7 FDA’s written responses from the pre-BLA meeting stated: “The final determination regarding the need for an
Advisory Committee meeting will be determined during review of your complete marketing application. At this
time, it is reasonable to plan for the occurrence of an Advisory Committee meeting during the conduct of the review
of the application.”
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Division of Biometrics I considered Study 301 a negative study. The statistics team in the R
Division of Biometrics I noted that the Office of Neuroscience Director told them during the ’%C}OG)
filing meeting that their review should focus on Study 302 and that they did not have to Q}b\
review Study 301. The clinical reviewer in the Division of Neurology I stated that the s\\}i\\o
statistical review was not a traditional review because it did not focus primarily on Study ¢”

L
302. The Division of Biometrics I Director felt that it was their role to review the totahtx‘bof

the evidence, not just Study 302. Although explanation for the limited interactions be@veen
the clinical and statistical teams between filing and mid-cycle cannot be fully exp ned
from the available information, their difference in expectation regarding the fo@is of their

reviews may have contributed. &000

O
There are different perspectives on when it became apparent that the (gﬁ?ce of Neuroscience
and the statistics team in the Division of Biometrics I had very diffgfent views on whether
there was substantial evidence of effectiveness to support the approval of aducanumab. The
statistics team in the Division of Biometrics I noted that theé((ﬁad expressed reservations
multiple times regarding the analysis of Studies 301 and 03, but it appeared that the clinical
team in the Division of Neurology I considered thos%q%servatlons understandable because
the statistics team was not comfortable with expl }ory analyses of the type that needed to
be done to understand Study 301: subgroup ai&zg@ses of a failed study that included some
comparisons that did not follow randomma@@\q Perhaps because the Office of Neuroscience
expected the statistical review to focus Q;‘i study 302, and there was alignment that Study
302 was interpretable and a positive éﬁldy, the Office of Neuroscience and the Division of
Biometrics did not engage earhe&g?h their different assessments regarding substantial
evidence. \{0
o\fo
Per the clinical reviewe dﬁ the Division of Neurology I, by the mid-cycle, around mid-
September 2020, the cﬁ‘vergence between the clinical team in the Office of Neuroscience and
the statistics tean@ﬁ the Division of Biometrics I became more apparent in their meetings.
However, the Qef ice of Neuroscience did not understand the degree to which there was
dlsagreeme;ff until approximately 10 days before the due date for the AC briefing package,
when th\ébstatlstlcal reviewer in the Division of Biometrics I provided an independent review
to b{;&ﬁcluded in the AC briefing package. According to the Division of Biometrics I, they
raised the issues included in the review during Type C meetings.!® The Office of
y %'\QNeuroscience Director states that upon seeing the statistical review, he reached out to the
(*\\'Z’ Division of Biometrics I leadership to discuss the statistical review, which the Office of
&
&
P
e
Ni

18 See Appendix 3 for a timeline of the Type C meetings, including a description of the issues that were raised in
those meetings, and other relevant events.
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Neuroscience did not consider completely accurate.!® According to the Office of
Neuroscience Director, the Division of Biometrics I leadership insisted it was important to &P
include a separate statistical review in the AC meeting joint review and, given the
differences in scientific assessments, alignment prior to the AC meeting was not feasible. &\}@0
The Director of the Division of Biometrics I does not recall meeting with the Office of \QQ’
Neuroscience to discuss the statistical review. &6(\0
o
In addition, on October 23", after the materials were filed to the AC but before the\\@%
meeting had occurred, there was another Office of Biostatistics Rounds attendexg\‘b%r
leadership of the Office of Biostatistics including (per the Director of the Dgéigion of
Biometrics I) the Office of Biostatistics Director, at which the statistical %@iewer again
presented his opinion that substantial evidence was lacking. At this Q%éeting, the clinical
reviewer in the Division of Neurology I also presented their asses%g@em of why the
application was approvable. QQ\\O

%
As previously noted in this report, FDA has many guida%&ezlocuments and policies that
provide staff with principles and practices to ensure tl&antegrity of the scientific and
regulatory processes, including the resolution of iQ\fe\I({’nal scientific disputes. FDA policy
encourages resolution of disputes whenever po{sgei%le at the working level within the
organization, after full and frank discussior\i\seﬁvolving all interested parties.’ If a dispute
cannot be resolved within an office, the ggéhe should be escalated up the management chain,
including to the Center Director.?! &
&
While the extent of the disagreggfént may not have been known until a month before the AC
meeting, the escalation that.gecurred seemed to have stopped at the Office Director level in
the Office of Neurosciet@%nd the Division Director level in the Office of Biostatistics. At
about the time the ma(tﬁ\lals were due to the Advisory Committee, the Office Director of the
Office of New Drugs first became aware of the interdisciplinary dispute. It is not clear
whether the cl@@hess of the impending AC meeting led to a decision to not escalate the
dispute up gh@cmanagement chain. Both the clinical and statistical reviewers acknowledged
that to %@ﬁ‘y the AC meeting to seek alignment would have been very difficult if the

com@ment to complete the review by December was to be met.

% For example, the Office of Neuroscience felt their analysis had addressed the issue raised regarding potential
unblinding due to amyloid-related imaging abnormalities (ARIA) [an adverse event of special interest] and impact
on outcomes in Study 302.

2 FDA SMG 9010.1, Scientific Dispute Resolution at FDA, available at
https://www.fda.gov/media/79659/download.

21 CDER MAPP (4151.8), Equal Voice: Discipline and Organizational Component Collaboration in Scientific
and/or Regulatory Decisions, available at https://www.fda.gov/media/79353/download.
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C. The preparation of a joint FDA-sponsor Advisory Committee briefing document in
this case, where two disciplines within CDER were not aligned, may have
contributed to the impression expressed by Public Citizen that FDA’s objectivity
may have been compromised.

While FDA’s guidance on Advisory Committee briefing documents, Advisory Committee (\o\\Q
Meetings — Preparation and Public Availability of Information Given to Advisory Committee \6
Members,** contemplates that there be separate briefing documents from FDA and the®
sponsor, there is no legal requirement for separate documents and FDA may de \@a‘*f“rom the
guidance, provided staff document the rationale and get supervisory concurregee. In 2019,
the Office of Oncologic Diseases rolled out a pilot program that introduced the use of the
combined FDA-sponsor AC briefing document to cut down on the dugllf?atlon of facts and
to streamline the information provided to the AC. Before initiatin é’he pilot program, the
Office of Oncologic Diseases communicated the rollout to their.AC and asked for feedback
on the use of the joint briefing document. They have since re&%ved positive feedback on the
pilot program and frequently use joint briefing documents&%r their ACs. However, staff
within the Office of Oncologic Diseases recognize th tﬁhe joint briefing document would
not be ideal in cases in which there is an internal d@greement between review disciplines.
Q
In the case of the aducanumab AC meeting, t@?%fﬁce of Neuroscience made the decision to
prepare a joint FDA-sponsor briefing doc@ﬁent in part, to avoid duplication of materials
and information provided to the AC. ;}Lﬁé statistics team in the Division of Biometrics I,
however, noted that they had not egﬁécted the use of a joint document as this was not
discussed at the mid-cycle meetgﬁg and they first learned of this approach when they
received the document for c@mment Per the statistical reviewer in the Division of
Biometrics I, the statistic C)am was not involved in writing any sections of the joint
document prior to recgj@ing it for comment and the joint document was received two or
three days before gomments were needed. A meeting between the Division of Neurology I
and the D1V151Q\@Q§f Biometrics I was then held to discuss the comments. Per the Division of
Neurology Ig@,everal changes were made to the joint document in response to the Division of
Blometrlgs? comments on the joint document.

0
T rieﬁng document, however, does not appear to give equal weight to the Division of

@éurology I and Division of Biometrics I perspectives, in part likely due to the difficulty of
@\& summarizing an FDA position in the joint document that reflects such divergent views. The
& joint part of the document arguably lays out a more favorable perspective for approval
upfront. One of the difficulties in judging the document, in retrospect, is that the Office of
Neuroscience concluded that their analyses had already adequately addressed some the
statistician’s critiques, and this was reflected in the joint review. According to the statistical

22 The guidance is available at https://www.fda.gov/media/75436/download.
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reviewer in the Division of Biometrics I, the statistics team prepared their own presentation
for the AC meeting and there were no practice sessions with the Division of Neurology I.
The statistical and the clinical reviewers’ presentations for the AC were prerecorded.

The inclusion of the Division of Biometrics I’s review as the final appendix, starting at pagezoej\\>
246 of 300+ page briefing document, and only labeled in the table of contents as Appendi
(which was consistent with the clinical review being labeled as Appendix 1), may ha\{@%een
perceived by outside stakeholders as giving that review less weight, particularly gi&e’ﬁ the

stark disagreement between the disciplines. In addition, given these very diver

positions, the opening presentation by the Office of Neuroscience Director, witich made a
strong case for approval, may have been perceived by outside stakeholdc;b(@as not adequately
addressing the points made in the statistical review. The Office of N{%ﬁ'oscience may have
miscalculated that their analysis would adequately address for the AC members the issues

raised by their statistical colleagues. Of note, in discussions w@?the Office of Oncologic
Diseases regarding applications going to an AC in which thgr(@ was internal disagreement

within the review team (admittedly rare), they stressed th¢'need to be very objective in their
presentation to an AC and noted that they would he.sg&e to use the joint briefing document

in that situation. ‘\\@
R

N

S

It is clear that CDER staff spent signiﬁcag@\fime and effort on the review of the BLA for
aducanumab in order to thoroughly urgfg’rstand the development program and to be able to come
to a decision that is in the best interést of public health and the patients who so desperately need
a safe and effective treatment f@(lezheimer’s disease. FDA has often used incremental
resources and efforts to furtg\&@the development of safe and effective treatments for diseases
such as Alzheimer’s that\hgve unmet medical needs. There is no evidence that these interactions
with the sponsor in %gj&ébnce of filing were anything but appropriate in this situation.

N

N
The following ‘%B?ervations are intended to support recommendations that could be used to move
forward and\@ﬁhance processes that could prospectively prevent the situation that prompted this
review inghe future.
Q

<

§
Firs@\,\%urther discussion of the roles of the respective disciplines may be warranted. This
\@hcatlon was very unusual in that there was a positive study, for which the statistical review

ooowas relatively straightforward, and an identically designed negative study, which from a

A\
&

N

statistical perspective should be rejected as evidence of effectiveness. However, to
comprehensively evaluate for the presence or absence of evidence of effectiveness, further
exploratory analyses were critical. While OND’s Office of Neuroscience has signatory authority
for this original BLA, one question is where is the appropriate balance between focusing on each

11

FDA 3



R
&

OO

XN
&
N

600

FDA 3

PRE-DECISIONAL/DELIBERATIVE
INTERNAL USE ONLY

discipline’s expertise and working as a unified cross-disciplinary team? The assessment by the &
Office of Neuroscience that the statistical involvement and interests should be largely limited to ’%c}ocj
Study 302, and perhaps Study 103, rather than the exploratory analysis of Study 301, may have Q}b\

led to some compartmentalization of roles and a lack of acknowledgement that both the Office of &\}i\\o
Neuroscience and the Division of Biometrics I had equities in the decision regarding whether \QQ’

substantial evidence was met. Such compartmentalization, which likely reflects a reasonablebQ
assessment as to where the primary expertise lies for different analyses, may have nonetheckéss
contributed to a lack of understanding and dialogue earlier in the review and speaks toéa\potentlal
need for discussions regarding the appropriate roles of statistical, clinical pharmaco@»gy and

clinical review teams in application decisions. &00

O
%
The decision to expedite the priority review, understandable perhaps give{;};éhe Division of
Neurology I team’s year-long review of the data, may have also contribfted to the loss of
opportunity to both recognize the degree of disagreement and to useQ\’ﬁie internal processes for

broader cross-discipline or management input prior to going to zgl C.
(\
A desire to take a more innovative approach, similar to the‘q@fﬁce of Oncologic Diseases,

extended to the introduction of the first joint review dogﬁment for a Neurology AC. Again,
while reasonable to consider this approach outside gé%ncology, the tight deadline to prepare the
document and the compressed timeline to unders&%d and resolve the differences in opinion
within the review teams may have hindered C{8ss-dlsc1phne alignment prior to the AC meeting.
Given the internal disagreement between {&e Division of Neurology I and the Division of
Biometrics I, and the lack of a umﬁed FfDA perspective on the data, the use of the joint briefing
document was not an appropriate a,gp?oach in this instance. In addition, the joint document and
use of appendices for the oppos&@ statistical review contributed to perceptions about a lack of
balance in the clinical team (gagfesentatlon of the data.

P
Finally, although questiotis remain regarding when exactly the disagreement between the

Division of Neurolggg? I and the Division of Biometrics I came to light, it is not clear that all
efforts were exhaﬁgted to resolve the disagreement prior to the AC meeting. More importantly
(since resolu@ﬂan of the disagreement may not have been achievable), prior to the AC meeting,
the issue. Q&\lld have been elevated to the higher levels of management within the relevant CDER
Super,\@?ﬁces or the Center Director. However, the pressures of an upcoming AC meeting and
conﬁutment to a December decision may have precluded further action in accordance with
G‘DER policy.
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V. RECOMMENDATIONS O

&
A. Engage CDER leadership on further discussions regarding whether this application Q}b\%
represents an isolated issue or reflects a need for further education regarding s\\}&\
CDER’s Equal Voice and the importance of a team culture. \QQ)
O

CDER has instituted a number of policies and procedures to optimize high quality dec’bé% n-
making, including several on the resolution of scientific and/or regulatory dlfferenceg’ of
opinion within a management chain. The EV initiative was developed to ensurg{ﬁat
regardless of where the signatory authority resides, decisions are made only gﬁer all
appropriate expertise is brought to bear. EV notes that this is accomphsh@ﬁ)y an
environment that requires open communication and exchange of 1dea5@n®a mutually
respectful professional environment, and the full and open part1c1p§t10n of all relevant
disciplines and organizational components in the decision- makg@ process.?

What is most notable in this case is the apparent lack of ag&’reness right up to the deadline
for submission of the AC materials, of the degree to wgbc\}h there was lack of concurrence on
the application. Regardless of whether the Office ofNeuroscience was the ultimate
decision-maker for an approval or a complete re@ﬁonse in over a year of collaborations with
the sponsor and a number of Type C meetlng§$ communication around this fundamental
question seemed lacking until the need t()\é‘ommunlcate FDA'’s perspective for the AC. This
timing largely precluded the ability to?’)seek alignment through escalation beyond the Office
of Neuroscience and the Division oﬁBlometrlcs I, as would be expected in CDER MAPPs.
Indeed, the EV MAPP acknowlgb?ges the importance of raising concerns in a timely manner,
and that concerns raised late@n the EV process, and/or close to the deadline, by any party,
are difficult to 1ncorp0ra{<é’5in timely decision-making.

Ko
A key issue in thls\\@tse may be the interpretation of relevant disciplines’ role in the decision.

While the EV Q@?P acknowledges that the decision-maker may not have considered each
discipline’s gﬁspective to carry equal importance when reaching a conclusion, EV gives all
disciplin@!\%and organizational components the opportunity to voice their concerns. The
MAPngntains an example to illustrate that point. If a decision to be made is central to
reg@atlon of pharmaceutical quality, then the quality staff have a key role in the decision-
&ﬁakmg process and may plan to raise the matter to higher level staff if the decision is in
’\& conflict with existing policy. On the other hand, if a quality issue arises that toxicology and
clinical need to be aware of but does not impact quality policy then it is not crucial to policy

B MAPP 4151.8, Equal Voice: Discipline and Organizational Component Collaboration in Scientific and/or
Regulatory Decisions, available at https://www.fda.gov/media/79353/download.
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in the quality area, and the quality discipline representatives simply need to ensure that their
analysis has been considered in making the decision.

A key question is whether the differing interpretation of the respective roles of the Division
of Neurology I and the Division of Biometrics I in the decision around whether there was 4
substantial evidence of effectiveness led to a siloed team and less opportunity for the typeqé‘i"
exchange on the question of substantial evidence of effectiveness that eventually was a;'?\ed
in the AC briefing materials. The Office of Neuroscience considered that the statlglf:’al
review should have primarily been focused on Study 302, which was to be usedbﬁ) support
substantial evidence of effectiveness. Study 301 was a failed trial from a sta@gtlcal
perspective, and therefore, any analysis of those data was exploratory ang@ocused on
clinical and PK/PD parameters. The Division of Biometrics I consid@&d their role more
broadly and in addition to aligning on whether the early terminatigiof the trials rendered the
data uninterpretable, they considered their role to include inputéﬁto the question of

substantial evidence of effectiveness, taking into account th&%tality of evidence.
0
Ultimately, the Office of Neuroscience is the &gnatorg%ody and the Division of Biometrics

I acknowledged that the exploratory analysis donex&th respect to Study 301 was more about
PK/PD and not their expertise. However, thesegceQasonable work assignments based on
discipline expertise may have also led to a\l{@ﬁﬁ of engagement on the fundamental questions
around approvability, missing the opporgu?nty to identify earlier that one discipline felt that
the decision being contemplated was ificonsistent with the regulatory standard of substantial
evidence. However, this is a smgle&@%se and an unusual case at many levels. The question
for CDER leadership is whethgrb?hls is an isolated case, in which case sharing a root cause
analysis with the team shou(l)ﬁ‘be sufficient, or whether it is a sign of a more systemic issue
for which new policies Q(Q@qframmg may be warranted. A conversation with CDER leadership
regarding the need fOrPany further internal guidance or education on roles, responsibilities,

team culture and EB{@ need for proactive processes for raising issues may be warranted.
A
s\\
B. Recomléuﬁld that Office Directors and Super Office Directors, as applicable, be
brlei\;ggl in a timeframe that would allow further escalation of any issues before an
Ag:\}neeting.

{0*(1‘2 not clear that the complexity of the application and potential for discordant views were
rb\& adequately communicated to senior leadership within the respective offices. This was a
Of\\ highly unusual application that was proposed for full approval when identically designed,

S

Q)C\‘ well-conducted pivotal trials were both stopped prematurely for futility, and where one was

OQ\}@ positive and the second was negative. Such an application is not only precedent setting for
~gé the Office but also for CDER and should have had more visibility at the OND and CDER

N\
< leadership level. Consider establishing a routine practice for staff to brief their office
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leadership regarding any potential controversial issues to be presented to an AC well in
advance of the deadline for submission of AC materials. Instituting processes to ensure this
occurs with adequate time to allow for broader discussion should be considered.

C. Recommend using a joint FDA-sponsor AC briefing document only when there is a QQ:\
unified FDA perspective on the data. (\0\
\>\6
Consider limiting the use of a joint FDA-sponsor AC briefing document to situations’g‘i%
which there is no internal disagreement within FDA and establish that is the case\(@fore
committing to joint briefing documents. In the event of internal disagreementgamong
disciplines or within a discipline), efforts should be made to resolve the disfgreement
internally (by the parties involved and their management) before the zﬁf‘ﬁleeting, in
accordance with relevant FDA and CDER policy and procedures.z“\Q}%r example, it was
suggested by the Division of Biometrics I that if a joint clinical stétistical review was
planned, this may have provided an opportunity to better aligﬁr at least provide a better

summary of the differences. o‘\é@
(o3

There may, however, be scenarios in which differiﬁews may be brought to the AC for a
presentation of the facts, and the AC meeting shgq‘\fd then be structured such that there is a
focus on discussion of the different perspecti@é‘%. The AC would then be tasked with
evaluating the various perspectives and m@k\% a recommendation. The use of a joint briefing
document may not be optimal for suc%a‘%ituation.
$
D. Recommend maintaining d(&aﬁnentation of interactions between the sponsor and
FDA outside of Type C~ g@tings in FDA’s document archival system.
N

FDA should be encoura Qéoto provide necessary information to sponsors outside of Type C
meetings when it is infboth parties’ interest; therefore, such informal interactions are not
unusual. In this a&ﬁlication, there were numerous interactions, outside of Type C meetings,
that arguably git@?e more structured and characterized as workstreams. Per the clinical
reviewer iQ»,fhe Division of Neurology I, the sponsor kept records of those meetings and
provide@’iﬁlose records to FDA in emails documenting the meetings. Review of the Type C
meet@@?gs did not reveal a clear record of the number and nature of interactions between the
ggﬁ\nsor and FDA that occurred outside of Type C meetings. If there are frequent

. - Sinteractions that are organized around joint analyses of the data on an ongoing basis, it may

O(‘\@\ be advisable to either have the Type C meeting minutes generally describe the number and
\C)
&
S
O
60
,\‘6\% % See FDA SMG 9010.1, Scientific Dispute Resolution at FDA; CDER MAPP (4151.1), Scientific/Regulatory
Dispute Resolution for Individuals Within a Management Chain; CDER MAPP (4151.8), Equal Voice: Discipline
and Organizational Component Collaboration in Scientific and/or Regulatory Decisions.
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nature of the interactions since the last Type C meeting or maintain informal notes, even if
just a bulleted email summary, that can be placed into DAARTS.
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