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Why OIG Did This Review

e FDA can use the accelerated approval pathway to speed development and review of new drugs to treat
serious and life-threatening conditions.

e Accelerated approval does not require that a drug demonstrate a clinical benefit prior to approval.

e Asaresult, there is risk that an accelerated approval drug will not ultimately provide a clinical benefit
for patients, necessitating safeguards and transparency in FDA decision making.

e FDA's 2021 accelerated approval of aducanumab, a drug to treat Alzheimer's disease, raised concerns in
Congress and the medical and research communities about FDA's judgment in approving the drug and
the accelerated approval pathway in general.

e This review examines a sample of 24 drugs, including aducanumab, approved through the accelerated
approval pathway for similar concerns.

What OIG Found
Our review identified concerns about FDA's use of the accelerated approval pathway in 3 of the 24 drugs we
reviewed:

e For two of the three concerning approvals, FDA evaluated analyses not included in the sponsor’s (i.e.,
pharmaceutical company’s) original analysis plans, deviating from recommended practices.

e FDA approved these three drugs despite concerns from its own reviewers and/or advisory committees.

e For one drug, some meetings with the sponsor appeared to be missing from the administrative file and
other meetings are not fully documented.

Additionally, two of the three drugs that raised concerns are now off the market, and completion of the
confirmatory trial for the third drug is delayed.

What OlG Recommends

OIG recommends that FDA strengthen guardrails in certain circumstances to ensure appropriate and consistent
use of the accelerated approval pathway. FDA should:
1. Define specific factors that would require FDA's accelerated approval council to advise on certain drug
applications.

2. Take steps to ensure that appropriate documentation of meetings with sponsors is included in drug
approval administrative files.

FDA concurred with the second recommendation but did not concur with the first recommendation.
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BACKGROUND

OBJECTIVE

To determine the extent to which the Food and Drug Administration’s (FDA's) review
of selected drugs and biologics (hereinafter referred to as drugs) varied through the
accelerated approval pathway, resulting in outliers that raise concerns about
accelerated approvals.

FDA's 2021 accelerated approval of aducanumab, a drug intended to treat Alzheimer's
disease and marketed under the brand name Aduhelm, raised concerns about FDA's
decision to approve the drug. Some FDA staff, as well as members of its scientific
advisory committee and others in the medical and research communities, shared
these concerns. Two congressional committees jointly investigated the matter and
released a report in December 2022 that was critical of FDA'’s review of aducanumab.’

FDA approved aducanumab via the accelerated approval pathway. The evidence FDA
evaluates to determine a drug’s effectiveness differs in the accelerated approval and
traditional approval pathways. Under both pathways, drugs must be proven safe and
effective as conditions of FDA approval. However, for accelerated approval, Federal
law requires that the sponsor (e.g., the manufacturer) show that the drug is
reasonably likely to provide a clinical benefit,> whereas for the traditional approval
pathway sponsors must demonstrate that the drug provides a clinical benefit prior to
approval.

This evaluation examines FDA's review of a selection of drugs—including
aducanumab—that it approved via the accelerated approval pathway to determine
how FDA has used this approval process. Specifically, we determined whether and
how FDA's review of these drugs deviated from its recommended or typical practices
and whether the main issues of concern raised about aducanumab’s approval were
also present in the approvals of other drugs in our sample.

FDA’s Drug Approval Processes: Traditional Approval and
Accelerated Approval

FDA has multiple pathways available for a drug to gain approval for a new use,
including a traditional approval pathway and an accelerated approval pathway. The
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pathways share many basic steps, such as demonstrating that a drug is safe and
effective by conducting clinical trials and submitting results for an FDA review.

Clinical trials typically occur before FDA approves a drug and progress from smaller to
larger populations to assess safety, determine dosage, identify side effects, and
evaluate effectiveness. A drug’s sponsor designs an analysis plan to study the effect
of the drug on a specified endpoint.

For each pathway, a sponsor compiles the resulting data and analysis from its
completed trials in an application (either a New Drug Application or a Biologics
License Application, hereinafter called drug application) for submission to FDA. FDA
staff, including physicians, statisticians, chemists, and pharmacologists then review the
drug application while focusing on three areas: (1) the safety and effectiveness of the
drug for its proposed use, including whether its benefits outweigh the risks; (2) the
appropriateness of the proposed labeling; and (3) the adequacy of manufacturing
methods to ensure the drug’s identity, strength, quality, and purity.> * After FDA
approves the drug application, a sponsor can generally market and sell the drug in
the United States.

FDA has considerable flexibility in its approach to approving drugs regardless of the
pathway taken. FDA reviewers and decisionmakers weigh a host of scientific and
public health factors while striving to balance the potential risks and benefits of new
drugs. These flexibilities are generally accepted as inherently necessary given the
evolving nature of science, the complexity of FDA’s charge to balance risk with benefit
in its decision making, and its role in protecting public health. For accelerated
approval, that flexibility includes, but is not limited to, how FDA interprets whether
trial results demonstrate that a drug’s effect is reasonably likely to predict a clinical
benefit.

The evidence FDA evaluates to determine a drug’s effectiveness differs in the two
pathways. For the traditional pathway, sponsors generally design trials to assess an
effect on a clinical endpoint that directly reflects patient benefits (i.e., how patients
feel, function, or survive), and the trials need to demonstrate that the drug has a
clinical benefit. In contrast, for the accelerated approval pathway sponsors can assess
an effect on a surrogate endpoint (i.e., a marker) and demonstrate that the drug’s
effect is reasonably likely to predict a clinical benefit.> For example, FDA may grant
accelerated approval to a drug based on evidence that the drug shrinks tumors
because tumor shrinkage in that cancer is considered a surrogate endpoint
reasonably likely to predict clinical benefit (i.e., predict an improvement in overall
survival).® Neither Federal law nor FDA defines the precise threshold of what
constitutes “reasonably likely.”
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There are risks and benefits to allowing a drug sponsor to use a surrogate endpoint in
the accelerated approval process. A risk is that the drug may not ultimately provide
the predicted clinical benefit
in patients. A benefit is that a
surrogate endpoint enables a Glossary of Terms

drug to be approved on an
accelerated timeline when the Accelerated approval pathway: Allows

effect on a surrogate drugs to be approved using a surrogate
endpoint can be measured endpoint rather than by assessing a drug’s
faster than its associated effectiveness based on direct measures of
clinical benefit, which may not clinical benefit.

occur until years later.

Clinical endpoint: An event or outcome

Drugs that FDA approves that directly measures how a patient feels,
through the accelerated functions, or survives, that can help
approval pathway still must determine whether an intervention, such as
demonstrate safety and a drug, provides a clinical benefit.
effectiveness according to

1992 to 2023, FDA's Center as a substitute for a direct measurement of
for Drug Evaluation and how a patient feels, functions, or survives.
Research approved 307 drugs Source: FDA, Guidance for Industry Expedited Programs for
via the accelerated approval Serious Conditions, May 2014.

pathway.
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Primer: FDA’s Accelerated Approval Pathway

o FDA's accelerated approval pathway facilitates and expedites the development
and review of new drugs for serious or life-threatening diseases or conditions—
especially when there are no satisfactory alternative treatments.

e Drugs approved via the accelerated approval pathway address unmet medical
needs and include drugs that treat rare diseases, cancer, and human
immunodeficiency virus (HIV), among other diseases.’

e The approval process is expedited because FDA may approve a drug based on its
effect on a surrogate endpoint, which can be measured sooner than the clinical
benefit.

e Because accelerated approval is generally based on a surrogate endpoint, that is
reasonably likely to predict benefit, rather than a direct measurement of clinical
benefit, that benefit would be unconfirmed at the time of a drug’s approval. FDA
requires sponsors to conduct additional clinical trials after an accelerated
approval to confirm clinical benefit. Sponsors may complete confirmatory trials
after the drug has been available to patients.

Legislative Changes to FDA's Accelerated Approval Authorities

On December 29, 2022, the President signed legislation that granted FDA new
authorities regarding accelerated approval. The signing followed OIG's release of a
report on the timeliness of confirmatory trials (see Related Work below for more
details) and was concurrent with the release of a congressional investigation into
FDA's review of aducanumab. The legislation provided FDA with the authority to
require that confirmatory trials be underway before a drug’'s approval as well as the
authority to use a more expedited process to withdraw an accelerated approval for a
drug.® It also mandated that FDA, within a year, create an intra-agency accelerated
approval council to ensure consistent and appropriate use of the accelerated approval
pathway across the agency. Council members include the directors of seven specified
centers and offices within FDA, as well as at least three directors of review divisions or
offices overseeing products approved via the accelerated approval pathway. The
council must meet at least three times a year and work with FDA product review
teams. FDA must publish an annual report of the council’s activities on the FDA
website.” The council held two meetings in 2023."° FDA published a one-page report
of the council’'s 2023 activities. This report indicated that the meetings included
discussions of policy issues related to the new accelerated approval authorities
contained in the 2022 legislation but provided no details of the policy discussion.
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Resolving Scientific Disputes

A scientific dispute involves a disagreement among FDA staff that can concern how
data are interpreted or whether evidence is adequate to support a decision, among
other issues (e.g., if FDA staff disagree whether a drug should be approved). If FDA
staff are unable to resolve a dispute informally, staff can elevate that dispute through
FDA's formal Scientific Dispute Resolution program, which is intended to address
disputes that could have a significant impact on public health. In these cases, a
review board documents its findings and recommendations before the FDA
Commissioner makes a final decision."

Additionally, FDA has a formal dispute resolution process for sponsors. This process
addresses scientific and/or medical disputes between a sponsor and FDA, such as
disputes related to a sponsor's new drug application. '

Advisory Committees

FDA can use advisory committees to offer independent recommendations or advice
on scientific, technical, or policy questions.” FDA guidance states that the agency
“seriously considers” advisory committee recommendations, including deliberations
and voting, before making an approval decision.™

Generally, these committees are composed of scientific experts who work outside of
the Government.” According to FDA, advisory committees contribute to the quality
of its decision making and provide public assurance of a responsible process.'
During any stage of a drug’s review process, FDA can convene an advisory committee
meeting to, for example, help interpret clinical trial data when difficult scientific
questions arise.”” FDA determines a meeting's agenda and charges the committee
with specific questions to discuss and/or vote on, although the committee chair can
suggest in consultation with FDA additional questions on which to vote. The advisory
committee typically concludes with recommendations based on the discussion and
voting, although not every meeting includes a vote.

Meetings and Communication Between Sponsors and FDA

During a drug development process, FDA encourages meetings with sponsors if these
meetings aid in evaluating a drug and help solve scientific problems concerning the
drug.™ For example, sponsors can seek feedback and communicate at critical points
during the development process (e.g., as sponsors proceed from smaller to larger
trials).” For drugs seeking approval through the accelerated approval pathway, FDA
generally gives sponsors more intensive guidance and expects to have more
interactions, including formal meetings, with sponsors.?°

During drug development, sponsors may request a formal meeting with FDA when
they need advice on the regulatory process.?’ These meetings may take place in any
format (e.g., face-to-face, via teleconference, or via videoconference). Meeting
minutes provide an official record of these formal meetings and capture outcomes,
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agreements, disagreements, and action items.??> FDA typically issues official minutes
to a requester within 30 calendar days of a meeting. Although FDA characterizes
meeting documentation as “critical” for future referencing, it does not specify how the
staff should maintain such documentation.?®

Concerns About FDA’s Accelerated Approval of Aducanumab

FDA's approval of aducanumab was controversial for a number of reasons. Among
the concerns that surfaced regarding FDA's review of aducanumab were the
emergence of scientific disagreements among FDA staff on the interpretation of trial
data, reliance on the surrogate endpoint used to assess the drug’s effect, the weight
of the advisory committee on approval decisions, and the nature and extent of the
meetings between FDA and aducanumab’s sponsor.

In December 2022, two congressional committees jointly released the results of an
investigation that was critical of FDA's review and the sponsor’s marketing of
aducanumab. The committees found that FDA's review and approval of aducanumab
consisted of atypical procedures and deviated from the agency’s own guidance. The
committees also cited a 2021 internal review FDA conducted into the interactions
between the agency and the drug'’s sponsor, which found that the extent of
collaboration between FDA and the sponsor was atypical and “exceeded the norm in
some respects.”?*

Related Work

This report follows a 2022 companion report, Delays in Confirmatory Trials for Drug
Applications Granted FDA's Accelerated Approval Raise Concerns (OEI-01-21-00401),
that focused on confirmatory trials for accelerated approval drugs. The companion
report found that more than one-third of accelerated approval drug applications with
incomplete confirmatory trials had passed their trials’ original planned completion
dates, including four that were more than 5 years past those dates. It also found that
Medicare and Medicaid spent more than $18 billion from 2018 to 2021 for
accelerated approval drugs with incomplete confirmatory trials past their original
planned completion dates.”> The companion report did not contain
recommendations.

Methodology

In light of the concerns regarding aducanumab’s approval, we selected 19 drugs and
5 biologics (hereinafter called drugs) approved via the accelerated approval pathway,
including aducanumab. We assessed approvals to identify outliers in deviating from
usual processes.

Specifically, we reviewed a sample of 24 of the 278 drugs approved by FDA's Center
for Drug Evaluation and Research (CDER) through the accelerated approval pathway
from the pathway’s establishment in 1992 through December 2021. We purposively
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sampled 10 drugs with approvals identified as concerning during interviews with
stakeholders. These drugs included aducanumab. We then took a random sample of
14 of the remaining 268 approved drugs.

We requested from FDA the administrative files for the 24 drugs in our sample. FDA
staff are required to document in administrative files the basis for each decision,
including relevant evaluations, reviews, memoranda, and minutes of meetings.*® We
also reviewed agendas, minutes, and transcripts for advisory committee meetings
convened by FDA for the drugs in our sample, as well as relevant FDA policies and
procedures.

We focused our review on determining whether variation or outliers existed at the
following points for the accelerated approval pathway:

e following the original analysis plans with regard to endpoints;

¢ when scientific disputes and/or informal disagreements arose, including
instances when advisory committees voted that drug sponsors did not
demonstrate effectiveness; and

e in meetings between FDA and sponsors.

This review focused on a sample of 24 drugs that went through the accelerated
approval pathway; it is not a compliance review. We did not independently assess the
appropriateness of the decisions made by FDA. See page 20 for the detailed
methodology.

Limitations

Two drugs in our sample have approvals dating to the 1990s, and their administrative
files did not contain enough information to determine whether the sponsors followed
their original analysis plans.

Standards

We conducted this study in accordance with the Quality Standards for Inspection and
Evaluation issued by the Council of the Inspectors General on Integrity and Efficiency.
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FINDINGS

Three of 24 drugs that received approval raised concerns about
how FDA used the accelerated approval pathway

Our review revealed that 21 of the 24 drugs in our sample moved through the
accelerated approval pathway without raising the kinds of concerns that surfaced
during the review and approval of aducanumab. (See Appendix B for a snapshot of
our analysis of the drugs in our sample concerning these areas.)

In contrast, we found that the processes for approving aducanumab (a drug to treat
Alzheimer's disease), eteplirsen (a drug to treat Duchenne muscular dystrophy), and
hydroxyprogesterone caproate (HPC, a drug to reduce the risk of preterm birth in
certain women)?’ deviated from the other 21 approvals in our sample in ways that
raised concerns.?® (See Exhibit 1 for the three areas of concern and which of the three
drugs’ approvals raised concern.)

Exhibit 1: Areas of concern raised regarding the approval of three drugs

FDA evaluated analyses not included in Aducanumab
sponsor’s original analysis plans Eteplirsen
% Concerns about the drugs raised by FDA Aducanumab
@™  reviewers and/or advisory committees Eteplirsen
HPC
- Meetings with sponsors not being fully Ad b
= — | documented in the administrative files ucanuma

Source: OIG analysis of FDA administrative drug files, 2024.

For two of the three concerning approvals, FDA evaluated
analyses not included in the sponsor’s original analysis plans,
deviating from recommended practices

For two drugs in our sample—aducanumab and eteplirsen—FDA evaluated whether
the clinical data supported accelerated approval after concluding that the sponsors
did not submit sufficient evidence to support traditional approval. FDA evaluated
analyses that were not included in the sponsors’ original analysis plans (i.e., changing
the measure used to determine effectiveness and/or changing the approach to
analyzing the data). This deviated from FDA's recommended practices. FDA
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considers specifying a trial’'s endpoints (i.e., measures of clinical effectiveness) and
related statistical analysis before the start of the trial to be a best practice.®
Switching from the original analysis can increase the risk of error in interpreting
clinical trial results and can raise questions about the evidence underpinning FDA's
approval.

Aducanumab: FDA conducted analyses not included in the sponsor’s original
analysis plan

In the case of aducanumab, FDA veered from a best practice by conducting analyses
related to a surrogate endpoint that were not included in the sponsor’'s original
analysis plan. FDA examined trial data from the drug application seeking traditional
approval to instead seek accelerated approval.

When it appeared that the drug could not achieve traditional FDA approval by
demonstrating clinical benefit, FDA considered whether the drug had an effect on a
surrogate endpoint that supported accelerated approval. Initially, the sponsor sought
traditional approval by showing the drug was effective on a clinical endpoint (slower
cognitive decline) through two clinical trials. After an interim analysis found that the
drug may not demonstrate effectiveness in slowing cognitive decline, the sponsor
terminated the trials before completion. However, final trial results came in after the
decision to terminate was made. The final trial results demonstrated that one trial
was, in fact, successful in demonstrating a positive effect on the clinical endpoint.

Because each of the two identically designed trials produced a different result, the
sponsor went to FDA for guidance. FDA worked with the sponsor to identify potential
causes for having different outcomes between the trials. FDA then conducted a new
analysis focused on a surrogate endpoint (i.e., a reduction in amyloid plaques). FDA
also considered data from an earlier, smaller clinical trial that was not primarily
intended to measure aducanumab's ability to reduce amyloid plaques.

FDA's rationale for initiating the shift to accelerated approval for aducanumab was
that one terminated trial found a clear relationship in the clinical data between
reduction of amyloid plaques and improved outcomes for patients. The reviewers
also noted that these results were consistent with similar drugs that were at that time
under development. The reviewers found that the results of the post hoc analysis,
along with support from the earlier trial’s results, showed that aducanumab reduced
amyloid plaques. FDA concluded that, therefore, aducanumab merited accelerated
approval.

Eteplirsen: FDA request for additional analysis

In the case of eteplirsen, FDA also veered from best practices by redirecting the
sponsor from the sponsor’s original analysis plan. The sponsor originally sought
accelerated approval based on a clinical endpoint (i.e., improved mobility). FDA
decided this was not feasible and determined that the sponsor could instead focus on
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a surrogate endpoint—production of dystrophin, a protein. The sponsor had been
testing dystrophin production as a secondary measure in the clinical trial.

FDA's review team requested additional analysis not in the original analysis plan
because the team concluded that the initial clinical trial data were not reliable or
interpretable. The sponsor re-analyzed the data, with FDA's assistance, using a
different analytic method. However, FDA continued to have concerns about the data
as well as the clinical trial itself. FDA asked the sponsor to conduct yet more analysis,
which was still focused on the surrogate endpoint, using data from another trial that
was still in progress.

FDA approved 3 of the 24 drugs despite concerns from its own
reviewers and/or advisory committees

Scientific debate plays an important role in ensuring robust decision making at FDA
by exposing weaknesses or limits in analysis. As might be expected given the
complexity of their task, FDA reviewers may not always reach consensus, and
reviewers are not required to reach consensus before approving a drug. However,
debates related to three drugs stood out.

Concerns related to eteplirsen escalated to a formal dispute, which was the only
formal and internal dispute we observed for the 24 drugs in our sample. Concerns
about aducanumab and HPC remained informal. However, concerns about
aducanumab were not resolved before approval. Concerns about HPC ultimately
were resolved before approval after an unusual number of rounds of review. We did
not observe such significant concerns or lack of reviewer support for other drugs in
our sample. Additionally, the advisory committees for aducanumab and eteplirsen
did not believe that the drugs’ sponsors provided sufficient evidence of effectiveness.

Aducanumab: Objections from an FDA reviewer and advisory committee
concerns

Aducanumab was ultimately granted accelerated approval over objections from
CDER's Office of Biostatistics. That office’s statistical reviewer—whose concerns were
not resolved before approval—found the results of the post hoc analysis to be
unacceptable because the trials were designed to test the clinical endpoint and not
the surrogate endpoint. The only valid analysis, according to the reviewer, stemmed
from the original analysis plan's clinical trial data, which measured a clinical endpoint.

Other review team members, however, believed that the evidence from the trials
warranted some type of approval—accelerated or traditional (see Exhibit 2).
Furthermore, unlike any of the other drugs in our sample, aducanumab’s
administrative file included memoranda from the CDER Director and the Director of
the Office of New Drugs. Their assessments were based on clinical trial data but also
on the significant unmet medical need, including a need articulated by patients. Both

How FDA Used Its Accelerated Approval Pathway Raised Concerns in 3 of 24 Drugs Reviewed

OEI-01-21-00400 Findings | 11



directors disagreed with the statistical reviewer and supported, based on the totality
of evidence, that aducanumab should be approved via the accelerated approval
pathway.

Exhibit 2: Reviewers did not agree on the appropriate pathway
for approval of aducanumab

/ No Approval \ /Accelerated Approval\ /Traditional Approval\

The Office of The CDER Director, the Office The Office of
Biostatistics supported of New Drugs Director, and Neuroscience Clinical
no approval, citing a the Office of Neuroscience Lead and the Office of
lack of adherence to the Director supported Clinical Pharmacology
prespecified statistical accelerated approval. They supported traditional
analysis plan. believed that the data were approval. They argued
Furthermore, the reasonably likely to predict that the main positive
reviewer stated that clinical benefit, and that trial, along with other
there was no compelling accelerated approval would evidence, provided
link between the allow earlier patient access evidence sufficient for
surrogate endpoint and while still requiring a traditional approval.
a clinical benefit. confirmatory trial to verify

\_ - \ clinical benefit. / \_ -/

Source: OIG analysis of aducanumab administrative file, 2024.

Additionally, FDA chose to convene an advisory committee for aducanumab that
largely voted against using the trials as evidence of effectiveness. FDA specified four
questions for committee voting. In considering all studies and data, the committee
voted overwhelmingly that the terminated positive trial was not primary evidence of
effectiveness, given unaddressed criticisms of the analysis by the FDA statistical
reviewer. (Ten of 11 committee members voted “no” and 1 voted “uncertain.”)
Second, a majority of the committee voted that the same terminated positive trial did
not independently supply strong evidence for aducanumab’s effectiveness (8 of 11
members voted “no,” 1 voted “yes,” and 2 voted “uncertain”). Third, a majority of the
committee voted that the earlier, smaller-scale trial did not supply supporting
evidence for the drug’s effectiveness. (Seven of 11 members voted “no,” none voted
"yes,” and 4 voted "uncertain.”) Lastly, regarding whether the sponsor presented
strong evidence that aducanumab had an effect on amyloid plaques, the committee
was split but more positive. (Six of 11 members voted “uncertain” and 5 members
voted "yes.")

But FDA never asked this advisory committee to vote on whether the application was
suitable for accelerated approval. FDA has the authority to convene an advisory
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committee and it specifies the questions for the committee to discuss or vote on.
FDA ultimately granted aducanumab accelerated approval based on a surrogate
endpoint that was not assessed by the advisory committee. Three members of the
committee resigned in protest over the approval.

Eteplirsen: Disagreement on the drug’s effect on the surrogate endpoint

Disagreement about whether eteplirsen was reasonably likely to predict a clinical
benefit led to a formal dispute that was ultimately decided on by the FDA
Commissioner.

In this case, FDA's review team had concluded that eteplirsen should not be approved
because the measured effect on the surrogate endpoint (i.e., an increase in dystrophin
protein production) was too small to be reasonably likely to predict a clinical benefit.
However, the CDER Director concluded that, given the totality of the data, the drug
warranted accelerated approval. The CDER Director also contended that if FDA did
not approve the drug the sponsor would lack funding to continue researching it or
similar drugs, which could have a negative impact on the patient population with
Duchenne muscular dystrophy. The CDER Director invoked the need for “the greatest
flexibility possible” under FDA's statutory authority to approve the drug, noting that
Duchenne muscular dystrophy is fatal, the lack of available therapies, and that the
population is a small subset of a population with a rare disease.*

As a result, the Office of Drug Evaluation | Director—the CDER office that led
eteplirsen’s review—formally disputed the decision to approve the drug. The
dispute’s primary issue was whether the measured effect on the surrogate endpoint
was reasonably likely to predict a clinical benefit. Based on memoranda from FDA
officials in the administrative file, the dispute also referred to atypical and excessive
involvement by the CDER Director by means such as: (1) taking a large role in the
early stages of the FDA review of the drug, (2) planning and speaking at the advisory
committee meeting, and (3) making clear an intention to approve the drug regardless
of the review team’s conclusions.

Ultimately, the dispute was elevated to the FDA Commissioner, who upheld the
decision to approve eteplirsen. The FDA Commissioner’s decision also found that the
CDER Director’s involvement was appropriate.

Additionally, FDA chose to convene an advisory committee on eteplirsen. The
committee voted 8-to-6 that the sponsor did not provide substantial evidence
proving that the drug had an effect on a surrogate endpoint that was reasonably
likely to predict a clinical benefit.' Committee members who voted favorably for
eteplirsen largely cited the testimony of patients. In fact, three of the six members
who voted in favor of accelerated approval were consumer and patient
representatives.
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HPC: Uncertainties due to limited trials

All of the HPC reviewers ultimately supported accelerated approval, but only after
multiple review rounds and sponsor commitments to resolve concerns through
confirmatory trials after approval. In the early stages of review, FDA reviewers were
concerned about the choice of HPC's surrogate endpoint (i.e., the reduction in
preterm births before a specific week of pregnancy) and the clinical trial. Given those
concerns, FDA advised the sponsor that it would not approve the application and
recommended the sponsor conduct additional trials. This feedback caused extensive
discourse between the sponsor and FDA—enough discourse to warrant a formal
dispute by the sponsor in opposition. However, FDA maintained the recommendation
and, as a result, the sponsor agreed to submit the data.

After the second round of review, multiple reviewers still did not support accelerated
approval for HPC because of concerns about the feasibility of the confirmatory trial.
The drug's statistical reviewer was particularly concerned and remained unconvinced
that the results were sufficient to support the drug’s effectiveness due to the absence
of a second trial. After HPC's final resubmission and a third round of review, the
statistical reviewer eventually supported HPC's approval, although not all concerns
had been resolved. The statistical reviewer agreed to have most of the concerns
addressed by a post-approval confirmatory trial, and FDA approved HPC.

Some meetings with the sponsor appeared to be missing from
the administrative file for one drug (aducanumab), and

other meetings are mentioned but not fully documented for
other drugs in our sample

Meetings needed for a drug’s development and application can vary depending on
the circumstances surrounding the drug. FDA expects that a drug developed under
an expedited program such as accelerated approval may involve an increased number
of interactions between FDA and sponsors.>* FDA staff are required to document a
basis for a decision, including relevant meeting minutes, in administrative files.**

Our review raised questions about whether the administrative file for aducanumab
fully documented the basis for FDA's decision to approve the drug. The
administrative files we reviewed documented 13 meetings between FDA and
aducanumab’s sponsor, 5 of which were held between July 2019 and July 2020, a
period in which FDA and the sponsor worked together to analyze data from the
clinical trials. The number of meetings documented in the administrative file appears
at odds with the extent to which FDA and the sponsor reportedly collaborated toward
the drug's approval. Another source cites a higher number of meetings, raising
uncertainty about the extent and nature of the meetings. The 2022 congressional
investigation, which was a focused inquiry into aducanumab'’s approval and marketing
as opposed to our evaluation of the accelerated approval pathway, said FDA and the
drug’s sponsor convened at least 40 meetings during this time.>* That investigation
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also cited an internal FDA report stating that the total number of meetings between
FDA and the sponsor during this time was unknown because FDA lacked a “clear
record” of the meetings and did not properly document all of them.3> 3¢

Furthermore, the administrative files for aducanumab mentioned four meetings that
occurred but for which there were no meeting minutes or summaries describing the
meetings. The issue of meetings being mentioned but not further documented or
summarized was not exclusive to aducanumab but was in fact something we noted
that sometimes occurred for some of the other 24 drugs in our review. Although
these meetings were documented as having happened, the lack of details regarding
the meetings makes it difficult to determine whether the meetings contributed
significantly to FDA's decision making. For example, the clinical reviewer for one drug
wrote that “a follow up meeting to discuss items remaining from the pre-NDA
meeting was held on February 2, 2012."

In fact, we saw that FDA documented meetings between the agency and a sponsor
differently. We identified 152 meetings for the 24 drugs in our sample, and FDA
documented them in 3 ways: (1) high-level summaries often recorded within the
summary of a drug's development and application review (26 percent); (2) full
meeting minutes, usually as part of correspondence sent to the sponsor (50 percent);
and (3) references to meetings not documented with their own summaries or minutes
(24 percent).

Although FDA characterizes meeting documentation as critical for future referencing,
it does not specify how the staff should maintain such documentation.®” Furthermore,
FDA policy does not stipulate that the Agency should issue formal meeting minutes
for every meeting with a sponsor. After the approval of aducanumab, FDA and others
called for changes in FDA's practices, particularly practices concerning FDA’s meetings
with sponsors and documentation of those meetings. The 2022 congressional
investigation stated that FDA was in the process of implementing these changes.

Two of three drugs that raised concerns are off the market, and
the confirmatory trial for the third is delayed

All three of the drugs that raised concerns in our review of the accelerated approval
pathway continued to do so after their approvals. Two of the drugs—aducanumab
and HPC—uwere ultimately removed from the market, and eteplirsen’s trial to confirm
clinical benefit has been delayed.

Aducanumab: Sales stopped and confirmatory trial terminated

Three years after aducanumab’s controversial accelerated approval and concerns
about its high price, aducanumab's sponsor announced in 2024 that it would stop
sales and terminate the confirmatory clinical trial of the drug.®® This followed the
2022 decision by the Centers for Medicare & Medicaid Services to limit Medicare
coverage of aducanumab to patients enrolled in certain clinical trials.>® In January

How FDA Used Its Accelerated Approval Pathway Raised Concerns in 3 of 24 Drugs Reviewed

OEI-01-21-00400 Findings | 15



2023, FDA granted accelerated approval for lecanemab, another drug for treating
Alzheimer's disease. Lecanemab targeted the same surrogate endpoint as
aducanumab—reduction of amyloid plaques—and was codeveloped by
aducanumab’s sponsor.”’ Later in 2023, FDA converted lecanemab to traditional
approval after a confirmatory trial verified the drug’s clinical benefit.*' In 2024, FDA
granted traditional approval to donanemab, which also treats Alzheimer's disease by
reducing amyloid plaques.*?

HPC: Approval withdrawn after hearing and second advisory committee

FDA withdrew approval of HPC and all its generics in April 2023, 12 years after HPC's
accelerated approval. The drug’s confirmatory trial had failed to verify the clinical
benefit in 2019, 8 years after HPC's accelerated approval. Removing HPC from the
market took 3 years, during which time patients had access to and were paying for
the drug.

Once the confirmatory trial failed to verify the clinical benefit and failed to show an
effect on the same endpoint that supported accelerated approval, FDA convened an
advisory committee, which voted 9-to-7 to withdraw the drug's approval. The
sponsor refused to withdraw the drug voluntarily and expressed the need for further
study, underscored by the fact that HPC filled an unmet need. After extensive review
of the data and considerations of public input, FDA announced in October 2020 that it
intended to withdraw previous approval granted to HPC and its generics for reducing
the risk of preterm birth. HPC's sponsor disagreed with FDA and requested a hearing.
The hearing was not held for 2 years. At the hearing in October 2022, a second
advisory committee voted 14-to-1 to recommend that FDA withdraw HPC's approval.

Eteplirsen: Confirmatory trial delayed, similar drugs approved

Eteplirsen was approved in 2016, but after 8 years its confirmatory trial had yet to
provide evidence of clinical effectiveness. The trial, originally scheduled for
completion in 2021, is delayed.

Furthermore, FDA referenced eteplirsen’s approval and then granted accelerated
approval to three other drugs to treat Duchenne muscular dystrophy in our sample
between 2019 and 2021. All three drugs—two of which had the same sponsor as
eteplirsen—used the same surrogate endpoint and showed a similar clinical effect as
eteplirsen. FDA approved the first of these three drugs only after the sponsor, which
was also eteplirsen’s sponsor, prevailed in appealing a decision after a formal dispute
with FDA. The clinical reviewer for another of these three drugs concluded that there
was not clear evidence that the drug’s effect on the surrogate endpoint met the
reasonably likely standard, but that the reviewer felt bound by prior FDA approvals,
including eteplirsen, based on similar effects.
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CONCLUSION AND RECOMMENDATIONS

In using the accelerated approval pathway, FDA must balance the goal of expediting
the development and review of new drugs when there are no alternative treatments
with the risk of approving drugs without confirmed clinical benefit. Misjudging that
balance has the potential to allow drugs that do not improve patient health and well-
being to enter the market and incur costs to patients and the health care system. The
FDA Commissioner said that, given the complex nature of these reviews and the
expertise required, FDA has had “tremendous latitude” in making decisions for
accelerated approvals.*®

Our review revealed that for 21 of the 24 drugs in our sample there was a consistent
approach through the pathway and the approval of advisory committees that had
been convened, with no formal scientific disputes or informal disagreements. Our
concerns were limited to three outlier drugs. Although FDA has latitude in making
decisions, these three cases underscore the need for additional guardrails in certain
circumstances.

Given these outliers and the importance of FDA's role in approving drugs for the
public, it is critical that FDA have appropriate guardrails in place to offset risk and
ensure consistent and appropriate practices. FDA's primary guardrail, the
confirmatory trial, has been limited in execution. As we have also shown in previous
work, many of these trials extend past their originally planned completion dates, and
FDA faces challenges in withdrawing approval from a drug that fails to confirm clinical
benefits.

In late 2022, Congress gave FDA new authorities that hold promise for additional
protections. These include the authority for FDA to require that confirmatory trials be
underway before a drug’s approval or within a specified time period after the date of
approval, and creation of a new intra-agency council to ensure the consistency of
FDA's use of accelerated approval.

Our findings from this review indicate FDA should take further action. Therefore, we
recommend that FDA:

Define specific factors that would require FDA’s accelerated
approval council to advise on certain drug applications

FDA's accelerated approval council, per statute, consists of FDA leadership across
multiple centers, including at least three directors of review divisions or offices
overseeing products approved via accelerated approval. The council is to work
directly with product review teams to support the consistent and appropriate use of
accelerated approval across FDA. It must meet at least three times a year.
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FDA should define factors that, independently or combined, would require the council
to meet and participate in certain drug application reviews. This OIG evaluation
identified three potential factors:

e when FDA's review team does not reach consensus,

¢ when an advisory committee raises significant concerns (e.g., that clinical trial
data do not support a drug’s approval), and

e when a sponsor relies upon analyses outside prespecified analysis plans to
support approval.

Although FDA should consider and could adopt these three factors, it might identify
other factors that, like these, increase the risk associated with approving a drug for
which clinical benefit is not confirmed. FDA should include those in a list of factors
that warrant the council’s review of a drug application.

Requiring the council to review drug applications with these FDA-defined factors can
help FDA fulfill its statutory obligation to support consistent and appropriate use of
accelerated approval. By engaging the council to assist with particularly challenging
accelerated approval reviews, a broader group of FDA leaders, who may have
perspectives outside of those within the center reviewing the drugs, will have visibility
and input in accelerated approval decisions. FDA may choose to involve a subset of
council members as it deems most appropriate or efficient.

Furthermore, FDA could also use the council’s required annual report to provide
greater transparency, to the extent appropriate, on efforts that the council undertakes
to support consistent and appropriate use of accelerated approval. This increased
transparency could bolster confidence in FDA's decision making.

Take steps to ensure appropriate documentation of meetings
with sponsors in drug approval administrative files

As part of FDA's effort to improve documentation of the review and decision making
associated with accelerated approvals, FDA should clarify in its procedures which types
of meetings should be documented in a drug’s administrative file and the appropriate
manner in which they should be documented. Indeed, FDA reported to Congress that it
has efforts underway that may be in line with this recommendation.

FDA efforts here can help uphold scientific integrity and strengthen transparency when
concerns surface about FDA decisions. FDA's Staff Manual Guide on Scientific Integrity
states that proper records management is an integral part of scientific integrity.
Accordingly, a drug application’s administrative file must document every significant
decision—and the basis for that decision, including relevant meeting minutes.
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AGENCY COMMENTS AND OIG RESPONSE

FDA did not concur with the first recommendation. FDA stated that requiring the
accelerated approval council to evaluate specific drug applications would be
inefficient. It further stated that, if a Center Director evaluated a drug application as
part of the council, that Center Director would be unable to act as a designee of the
Commissioner in cases where a drug sponsor appeals FDA's decision to withdraw that
drug. FDA stated that it would concur with having Center leadership, rather than the
accelerated approval council, advise on certain accelerated approval applications.

We continue to believe that drug applications warrant additional scrutiny before
approval when both FDA’s own reviewers and its advisory committees raise concerns.
The accelerated approval council, which is charged to “engage with product review
teams to support the consistent and appropriate use of accelerated approval” is an
ideal venue to offer such scrutiny, as well as public accountability given its reporting
requirement. Given that our evaluation identified three drugs that raised concerns,
the burden on the council in reviewing specific drug applications seems unlikely to be
excessive. Additionally, our recommendation accommodates FDA's need for flexibility
for how it allows FDA to call on a subset of the council’'s membership as it sees fit.

We ask that, in its Final Management Decision, FDA reconsider its position on our first
recommendation.

Regarding the second recommendation, FDA concurred that it is important to ensure
appropriate documentation of meetings with sponsors in drug approval
administrative files. Additionally, FDA stated that it has recently taken steps to clarify
appropriate documentation of substantive communications between the agency and
external entities, including by updating internal procedures. FDA believes that these
existing processes are sufficient and does not think additional steps are necessary at
this time. Our recommendation acknowledges that FDA has steps underway in line
with the recommendation. We ask that, in its Final Management Decision, FDA
provide updates and documentation on its internal procedures.

For the full text of FDA's comments, see Appendix A.
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DETAILED METHODOLOGY

Sample

Our sample of 24 approvals through the accelerated approval pathway was composed
of 19 drugs and 5 biologics. FDA's CDER approved each drug between 1992 and
2022. The total population of drugs granted accelerated approval was 278, which we
identified using public data from FDA's website. We took both a purposive sample
and a random sample of these drugs. We purposively sampled 10 drugs with
approvals identified as concerning during interviews with stakeholders. These
included aducanumab, eteplirsen, and HPC (to reduce the risk of preterm birth in
certain women). We then took a random sample of 14 of the remaining

268 approved drugs. Seven of these 14 were indicated to treat cancer and 7 were
indicated to treat something other than cancer. This approach allowed us to include
drugs in our sample that FDA approved to treat a variety of diseases and conditions
while acknowledging that most accelerated approval drugs up to that date had been
indicated to treat cancer.

Data Sources

This study used the following data sources: (1) administrative files for the 24 drugs in
our sample and (2) advisory committee documentation for any of the 24 drugs for
which FDA convened a committee. We also reviewed relevant FDA policies and
procedures.

We requested from FDA the administrative files for the 24 drugs in our sample. These
files officially document the basis of FDA's approval decisions as well as the
recommendations and decisions of individual employees. The administrative files for
the drugs in our sample typically contained items such as an approval letter, reviews
(e.g., medical reviews, statistical reviews, and chemistry reviews), and administrative
and/or correspondence documents.

We also requested from FDA the advisory committee documentation for any of the
24 drugs for which FDA had convened a committee. This documentation included
advisory committee agendas and minutes, which documented discussions and
committee votes.
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Data Analysis

We focused our review on determining whether variation or outliers existed at certain
points in the accelerated approval pathway including:

Whether original analysis plans were followed: Whenever possible, we used
FDA's history of a drug’s development to determine whether a sponsor had
deviated from its original clinical research plan, such as whether a sponsor
switched to focusing on a surrogate endpoint that was not its original target.
Whether scientific disputes and informal disagreements arose: We focused on
FDA's cross-discipline review team, which is composed of clinical and
statistical reviewers, with the Director of the CDER division leading the review.
We considered informal disagreements when any reviewer concluded that a
drug should not be approved but did not file a formal dispute; formal disputes
were documented as such in the files. We also focused on advisory
committees, using meeting agendas and minutes, to determine the extent to
which the committees voted on or discussed specific questions, as well as the
outcome of any votes.

When meetings were held between FDA and sponsors: We reviewed all
meetings documented in administrative files and all references to meetings in
administrative files.

This review focused on a sample of 24 drugs that went through the accelerated
approval pathway; it is not a compliance review. We did not independently assess
decisions made by FDA.
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APPENDICES

Appendix A: Agency Comments
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Food and Drug Administration
10903 New Hampshire Ave
Silver Spring, MD 20993

DATE.: October 22, 2024

TO: Juliet T. Hodgkins, Principal Deputy Inspector
General

FROM: Senior Advisor, Office of Economics and Analysis

SUBJECT: FDA’s General Comments to OIG’s Draft Report Titled “How FDA Used Its
Accelerated Approval Pathway Raised Concerns in 3 of 24 Drugs Reviewed”
(OEI-01-21-00400).

Enclosed are the Food and Drug Administration’s general comments to the Office of
Inspector General’s OIG Draft Report, “How FDA Used Its Accelerated Approval
Pathway Raised Concerns in 3 of 24 Drugs Reviewed” (OEI-01-21-00400).
We appreciate the opportunity to review and comment on this draft report prior to
publication.

Lisa Rovin, J.D.

Senior Advisor, Office of Economics and Analysis

Attachment
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FDA’s General Comments to OIG’s Draft Report, How FDA Used Its
Accelerated Approval Pathway Raised Concerns in 3 of 24 Drugs Reviewed

The Food and Drug Administration appreciates the opportunity to review and comment on this draft
report.

Recommendation 1

FDA should define specific factors that would require FDA’s accelerated approval council to advise on
certain drug applications.

FDA Response

FDA does not concur with OIG’s recommendation. FDA would concur with having Center leadership,
rather than the accelerated approval council, advise on certain accelerated approval applications if they
meet certain factors.

The accelerated approval council consists of senior leaders from multiple centers, CDER, CBER, and
OCE. Involving leaders from other Centers in a wide array of cases could waste scarce agency
resources because they would need to spend considerable resources to evaluate a specific drug
application before another Center. Additionally, if the accelerated approval council is responsible for
advising on all drug applications whenever FDA’s review teams do not reach a consensus or an
advisory committee raises significant concerns, including after an application has been approved,
consulting the accelerated approval council could prevent Center Directors on the council from later
assisting the Commissioner in an appeal relating to proposed withdrawal of the application. Under the
new FDORA process, if a Center proposes to withdraw approval of a drug approved under accelerated
approval and the company appeals, this appeal may be decided by the Commissioner or by “a designee
of the Commissioner who has not participated in the proposed withdrawal of approval.” If a Center
Director is consulted on a decision relating to a proposed withdrawal as a member of the accelerated
approval council, they may not be eligible to serve as designee. Notably, in the recent withdrawal
proceedings for Pepaxto, which was approved under accelerated approval, the Commissioner
designated the appeal decision to the CBER Director, an option that FDA found useful. The proposed
recommendation, if implemented, could remove this option.

Recommendation 2

FDA should take steps to ensure appropriate documentation of meetings with sponsors in drug
approval administrative files.

FDA Response

FDA concurs that it is important to ensure appropriate documentation of meetings with sponsors in drug
approval administrative files. FDA has recently taken steps to clarify appropriate documentation of
substantive communications between FDA and external entities, including by updating internal
procedures. FDA believes these existing processes are sufficient to ensure appropriate documentation
moving forward, and we do not think additional steps are necessary at this time.
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Appendix B: Details on Our Sample of Drugs

Our review revealed that for 20 of the 24 drugs in our sample, the research and analysis
approach to demonstrating efficacy did not change from its originally intended goals. One
drug’s documentation did not allow for this assessment. For 21 of the 24 drugs, there were no
formal scientific disputes or informal disagreements. For the 7 of 24 drugs in our sample that
convened an advisory committee, 6 committees supported approval (1 advisory committee
meeting covered 2 applications of the same drug). See table below for additional details on
each drug in our sample.

Did the sponsor
analyze a surrogate Was an advisory
endpoint (vs. clinical committee convened
endpoint) when first  for the drug and did

Drug Name and Approval Meeting seeking FDA it support the drug's
Application Type Indication Year Count approval? approval?
ZALCITABINE, .
NDA HIV 1992 0 X NO; N/A
MIDODRINE
HYDROCHLORIDE, BLOOD 1996 1 v NO; N/A
PRESSURE
NDA
MAFENIDE
ACETATE, F,\IAFCETCETF:(')AI\'] 1998 4 v YES; NO
NDA
INFLIXIMAB, CROHN'S .
BIA DISEASE 1998 1 N/A YES; YES
CIPROFLOXACIN
(Supplement 38), ANTHRAX 2000 4 v YES; YES
NDA
CIPROFLOXACIN
(Supplement 27), ANTHRAX 2000 4 v YES; YES
NDA
AGALS'[;?:E BETA, FABRY DISEASE 2003 0 v YES; YES
THALIDOMIDE, .
NDA CANCER 2006 2 v NO; N/A
PRALATREXATE, CANCER 2009 0 v YES; YES
NDA
HYDROXY-
PROGESTERONE SPONTANEOUS
CAPROATE (HPC), PRETERM BIRTH 2011 R v YES: YES
NDA
POMALIDOMIDE, CANCER 2013 7 v NO; N/A
NDA
PERTUZUMAB
(Supplement 51), CANCER 2013 2 v YES; YES
BLA
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Did the sponsor
analyze a surrogate
endpoint (vs. clinical
endpoint) when first

Was an advisory
committee convened
for the drug and did

13

14

15
16

17

18

19

20

21

22

23

24

Drug Name and Approval Meeting seeking FDA it support the drug's
Application Type Indication Year Count approval? approval?
ATEZOUZUMAB, CANCER 2016 5 v NO; N/A

BLA
DUCHENNE
ETEF;VLL')F;SEN' MUSCULAR 2016 18 X YES; NO
DYSTROPHY
BRIGATINIB, )
Y CANCER 2017 15 v NO; N/A
BENZNIDAZOLE, CHAGAS .
NDA DISEASE 2017 8 v NO; N/A
DUCHENNE
GOL(I)VILD)IESEN' MUSCULAR 2019 3 v NO; N/A
DYSTROPHY
SELPERCATINIB
(Supplement 8), CANCER 2020 2 v NO; N/A
NDA
DUCHENNE
V'LTCI)VLL?;SEN' MUSCULAR 2020 3 v NO; N/A
DYSTROPHY
PRALSETINIB, )
NDA CANCER 2020 4 NO; N/A
DUCHENNE
CASII’:IA;ESEN' MUSUCLAR 2021 6 NO; N/A
DYSTROPHY
ADUCANUMAB- ,
AVWA, ALZHEIMER'S 2021 8 X YES; NO
DISEASE
BLA
BUDESONIDE, AUTOIMMUNE .
NDA DEFICIENCY 2021 ! v NO: N/A
PIK3CA-
ALPELISIB, RELATED )
NDA OVERGROWTH 2022 3 v NO: N/A
SPECTRUM

Source: OIG analysis of FDA administrative files, 2023.
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OIG Hotline Operations accepts tips and complaints from all sources about
potential fraud, waste, abuse, and mismanagement in HHS programs. Hotline
tips are incredibly valuable, and we appreciate your efforts to help us stamp
out fraud, waste, and abuse.

TIPS.HHS.GOV

Phone: 1-800-447-8477
TTY: 1-800-377-4950

Who Can Report?

Anyone who suspects fraud, waste, and abuse should report their concerns
to the OIG Hotline. OIG addresses complaints about misconduct and
mismanagement in HHS programs, fraudulent claims submitted to Federal
health care programs such as Medicare, abuse or neglect in nursing homes,
and many more. Learn more about complaints OIG investigates.

How Does It Help?

Every complaint helps OIG carry out its mission of overseeing HHS programs
and protecting the individuals they serve. By reporting your concerns to the
OIG Hotline, you help us safeguard taxpayer dollars and ensure the success of
our oversight efforts.

Who Is Protected?

Anyone may request confidentiality. The Privacy Act, the Inspector General
Act of 1978, and other applicable laws protect complainants. The Inspector
General Act states that the Inspector General shall not disclose the identity of
an HHS employee who reports an allegation or provides information without
the employee’s consent, unless the Inspector General determines that
disclosure is unavoidable during the investigation. By law, Federal employees
may not take or threaten to take a personnel action because of
whistleblowing or the exercise of a lawful appeal, complaint, or grievance
right. Non-HHS employees who report allegations may also specifically
request confidentiality.
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