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Abstract

Background: Isocitrate dehydrogenase (IDH)-mutant grade 2 gliomas are malignant brain 

tumors causing considerable morbidity and premature death. Vorasidenib, an oral brain-penetrant 

inhibitor of mutant IDH1 and IDH2 enzymes, showed preliminary activity in IDH-mutant gliomas.

Methods: In this double-blind phase 3 trial, patients with residual or recurrent grade 2 IDH-

mutant glioma and no prior treatment other than surgery were randomized to vorasidenib (40 

mg oral once daily) or matched placebo in 28-day cycles. The primary endpoint was imaging-

based progression-free survival per blinded independent review committee. The key secondary 

endpoint was time to next intervention. Crossover to vorasidenib from placebo was permitted upon 

confirmed imaging-based disease progression.

Results: A total of 331 patients were randomized to vorasidenib (n=168) or placebo (n=163). At 

a median follow-up of 14.2 months, 226 (68.3%) patients remained on treatment. Progression-free 

survival was significantly improved in the vorasidenib group versus the placebo group (hazard 

ratio, 0.39; 95% confidence interval, 0.27 to 0.56; two-sided P=0.000000135; median 27.7 vs 11.1 

months, respectively). Time to next intervention was significantly improved in the vorasidenib 

group versus the placebo group (hazard ratio, 0.26; 95% confidence interval, 0.15 to 0.43; two-

sided P=0.000000037). Adverse events of grade 3 or higher occurring in ≥10% of patients were 

increased alanine aminotransferase (10% with vorasidenib and 0% with placebo).

Conclusion: In patients with grade 2 IDH-mutant glioma, vorasidenib significantly prolonged 

progression-free survival and delayed time to next intervention with a predominantly low-

grade safety profile. (Funded by Servier Pharmaceuticals; INDIGO ClinicalTrials.gov number, 

NCT04164901)

Gliomas are the most common malignant primary brain tumor in adults and are further 

divided by the World Health Organization (WHO) Classification into distinct tumor 
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subtypes and tumor grades based on a combination of histological and molecular features.1 

Mutations in the genes encoding the metabolic enzymes isocitrate dehydrogenase 1 (IDH1) 

or 2 (IDH2) are present in nearly all grade 2 diffuse gliomas in adults.2–4 The mutant 

enzyme produces the metabolite 2-hydroxyglutarate, which accumulates in glioma tissue 

and competitively inhibits various α-ketoglutarate-dependent enzymes, resulting in a broad 

range of changes in DNA hydroxymethylation, gene expression, cellular differentiation, 

and the tumor microenvironment.5,6 Given their unique molecular pathogenesis, gliomas 

with IDH mutations are classified as distinct disease entities in the most recent update 

to the WHO Classification.1 Gliomas that harbor a mutation in IDH1/IDH2 and an 

unbalanced translocation between chromosomes 1 and 19 (“1p/19q-codel”) are defined 

as oligodendrogliomas, while IDH-mutant gliomas without 1p/19q codeletion (“1p/19q-

non-codel”) are defined as astrocytomas.7,8 IDH-mutant grade 2 oligodendrogliomas and 

astrocytomas grow continuously, albeit slowly, infiltrate the normal brain, and eventually 

become aggressive tumors with accelerated tumor growth and neovascularization, reflected 

by appearance of contrast enhancement on magnetic resonance imaging (MRI).9,10

The combination of radiation and chemotherapy has become standard-of-care for the 

postoperative treatment of patients with IDH-mutant grade 3 gliomas11,12 and for 

patients with IDH-mutant grade 2 gliomas who are considered high risk for early 

disease progression.13 While adjuvant chemoradiation can result in long-lasting disease 

remissions, treatment is not curative and is associated with radiation-induced neurocognitive 

dysfunction, chemotherapy-associated DNA hypermutation, and other toxicities.14–16 To 

delay these potential long-term toxicities, many patients with IDH-mutant grade 2 gliomas 

do not receive immediate adjuvant chemoradiation following their initial diagnosis, and are 

instead monitored with serial brain MRI scans.17–19 This “watch-and-wait” period provides 

an opportunity for the evaluation of novel therapies with the potential to postpone the need 

for radiation and chemotherapy, preserve quality of life, and alter the natural history of 

diffuse glioma.

Vorasidenib is a dual inhibitor of the mutant IDH1 and IDH2 enzymes that was 

developed for penetration across the blood–brain barrier.20 During initial clinical evaluation, 

vorasidenib showed a predominantly low-grade safety profile and preliminary antitumor 

activity in patients with non-enhancing glioma.21 In a peri-operative trial, vorasidenib 

showed >90% reduction in the concentration of the oncometabolite, 2-hydroxyglutarate, in 

resected tumor, which was associated with reversed gene expression and epigenetic changes 

typically associated with IDH mutation in glioma.22 The current phase 3 trial was conducted 

to determine whether vorasidenib, when given at 40 mg daily oral dose, could prolong 

progression-free survival and delay the initiation of further anticancer therapy in patients 

with residual or recurrent IDH-mutant grade 2 gliomas who had undergone surgery as their 

only treatment and were not in need of immediate chemotherapy or radiotherapy in the 

opinion of the treating physician.
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METHODS

TRIAL DESIGN AND RANDOMIZATION

This global, double-blind, randomized, placebo-controlled phase 3 study (NCT04164901) 

assessed the efficacy and safety of vorasidenib, as compared with placebo, in patients with 

residual or recurrent grade 2 IDH-mutant glioma. Patients received 40 mg vorasidenib or 

placebo orally, once-daily in continuous 28-day cycles. A central interactive web response 

system was used to randomly assign patients in a 1:1 ratio to receive vorasidenib or 

placebo in identical labeled study drug containers to ensure patients, investigators, study 

site staff and the sponsor were blinded to treatment assignment. Randomization was 

stratified by locally determined chromosome 1p19q status (codeleted or non-codeleted) 

and baseline tumor size (longest diameter of ≥2 cm or <2 cm).23–27 Imaging was done 

using a standardized imaging protocol.28 Treatment continued until imaging-based disease 

progression was confirmed by blinded independent review committee, unacceptable toxicity, 

the need for other anticancer therapy as determined by the investigator, or pregnancy. 

Patients randomized to the placebo arm were eligible to cross over to vorasidenib treatment 

upon blinded review-confirmed imaging-based disease progression.

TRIAL OVERSIGHT

Written informed consent was provided by all patients or their legal guardians before 

participating in the trial, and approval from the institutional review board or independent 

ethics committee was obtained at each trial site. An independent data monitoring 

committee regularly reviewed safety and other clinical data, as well as the efficacy data 

following prespecified interim analyses 1 and 2. The study was unblinded following 

the recommendation of the data monitoring committee based on early demonstration of 

efficacy following the planned second interim analysis (data cut-off date: September 6, 

2022). This trial was conducted according to International Conference on Harmonisation of 

Good Clinical Practice guidelines and the principles of the Declaration of Helsinki. This 

trial was designed by the former sponsor, Agios Pharmaceuticals, in collaboration with 

the investigators. After the start of the trial, Servier Pharmaceuticals acquired the Agios’ 

oncology business. Data were collected by the investigators and their research staff. The 

authors analyzed the data in collaboration with the sponsor. Drafts of the manuscript were 

written by the first author and revised in collaboration with all the authors and the sponsor, 

all of whom vouch for the completeness and accuracy of the data and for the adherence of 

the trial to the protocol. Assistance in manuscript preparation was provided by a professional 

medical writer funded by the sponsor.

PATIENTS

Patients aged 12 years and older with residual or recurrent histologically confirmed grade 

2 oligodendroglioma or astrocytoma (per WHO 2016 criteria)29 with centrally confirmed 

IDH1 and IDH2 mutation status were eligible. An investigational clinical trial assay, based 

on the Oncomine™ Dx Target Test and developed in partnership with Thermo Fisher 

Scientific Inc. (Life Technologies Corporation, Carlsbad, CA, U.S.A.), was used to centrally 

confirm the detection of IDH1 R132H/C/G/S/L mutation variants or IDH2 R172K/M/W/S/G 

mutation variants. Other key eligibility criteria included a Karnofsky performance scale 
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score of at least 80, at least one prior surgery (with the most recent surgery occurring 

between 1 and 5 years before randomization), no other anticancer treatment for glioma, no 

need for glucocorticoids for signs/symptoms from glioma, not being in immediate need of 

chemotherapy or radiation, and adequate hepatic and renal function. Patients had measurable 

non-enhancing disease (≥1 target lesion measuring ≥1 cm × ≥1 cm) that was centrally 

assessed based on, at minimum, 2D T1-weighted MRI pre- and postcontrast enhancement, 

2D T2-weighted MRI, and 2D fluid-attenuated inversion recovery scans, confirmed by 

blinded review before enrollment. Any enhancement was minimal, non-nodular, and non-

measurable. Other major exclusion criteria included the presence of any features assessed as 

high risk by the investigator (including uncontrolled seizures, brain stem involvement and 

clinically relevant functional or neurocognitive deficits caused by the tumor) and a heart-rate 

corrected QT interval of ≥450 msec using Fridericia’s formula.

ENDPOINTS AND ASSESSMENTS

The primary endpoint of the study was progression-free survival, defined as the time from 

randomization to the first documented imaging-based progressive disease (as assessed by 

blinded independent assessment per modified Response Assessment for Neuro-oncology 

for Low-Grade Gliomas [RANO-LGG])30 or death from any cause, whichever occurred 

earlier. The key secondary endpoint was time to next intervention, defined as the time 

from randomization to the initiation of the first subsequent anticancer therapy (including 

vorasidenib, for patients randomized to placebo who subsequently crossed over) or death 

from any cause. Secondary endpoints included objective response and safety, as well as 

tumor growth rate by volume (determined by blinded independent review), health-related 

quality of life, and overall survival, which will be reported elsewhere. Objective response 

was determined by blinded independent review per modified RANO-LGG. Safety and 

adverse-event profiles were assessed through physical examination, including neurological 

status, Karnofsky performance scale scores, vital signs, 12-lead electrocardiograms, clinical 

laboratory evaluations (hematologic, chemical, and coagulation studies), and adverse events 

(according to the National Cancer Institute Common Terminology Criteria for Adverse 

Events version 5.0).31

STATISTICAL ANALYSES

The full analysis set, which included all patients who underwent randomization (according 

to the intention-to-treat principle), was used for all efficacy analyses, unless otherwise 

specified. The safety analysis set, which included all patients who received at least 

one dose of vorasidenib or placebo, was used for all safety analyses, unless otherwise 

specified. Categorical data were summarized by frequency distributions. Continuous data 

were summarized by descriptive statistics. Time-to-event endpoints were estimated using the 

Kaplan–Meier method, with point estimates and 95% confidence intervals (CIs) provided 

where appropriate. All reported P values are two-sided.

With a sample size of ~340 patients, 164 progression-free survival events would provide 

≥90% power to detect a hazard ratio (HR) of 0.6 using log-rank test at a one-sided 

significance level of 0.025. The study followed a group-sequential design with three 

prespecified analyses (interim analysis 1, futility at ~55 progression-free survival events; 
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interim analysis 2, superiority/futility at ~123 progression-free survival events; final analysis 

at ~164 progression-free survival events), with predefined Gamma family (–24) alpha-

spending function to determine the efficacy boundaries. To control the overall type 1 error 

in the study, the fixed sequence testing32 was used to adjust for the multiple statistical 

testing of the primary and key secondary efficacy end points; time to next intervention was 

tested only if progression-free survival reached statistical significance. All stratified analyses 

were conducted based on randomization stratification factors using interactive web response 

system data: chromosome 1p19q codeletion status (codeleted or non-codeleted) and baseline 

tumor size per local assessment (longest diameter of ≥2 cm or <2 cm). The primary efficacy 

analysis compared the progression-free survival between the two treatment arms using a 

stratified log-rank test. A stratified Cox proportional hazards model was used to estimate the 

HR of progression-free survival, along with its 95% CI. The key secondary efficacy analysis 

compared the time to next intervention between the two treatment arms using a stratified 

log-rank test. A stratified Cox proportional hazards model was used to estimate the HR 

of time to next intervention, along with its 95% CI. Prespecified subgroup analyses were 

performed for both progression-free survival and time to next intervention.

RESULTS

CHARACTERISTICS OF THE PATIENTS

From January 2020 to February 2022, a total of 331 patients were enrolled at 77 centers 

across 10 countries (58.3% of patients were from North America, 29.3% from Western 

Europe, and 12.4% from Israel). Overall, 168 patients were randomly assigned to the 

vorasidenib group, and 163 patients to the placebo group (Fig. 1). The two groups were 

generally balanced with respect to baseline characteristics (Table 1). The median age was 

40.5 years in the vorasidenib group and 39.0 years in the placebo group. Over 50% of 

patients in both groups had a Karnofsky performance status score of 100. All patients 

had undergone prior brain tumor surgery, of whom 21.5% had undergone two or more 

tumor surgeries before enrollment. The median interval between the last glioma surgery and 

randomization was 2.4 years. Both groups included similar numbers of astrocytomas and 

oligodendrogliomas. The tumor size at baseline was at least 2 cm for most patients (>80%) 

in both groups.

FOLLOW-UP AND OUTCOMES

As of September 6, 2022, the median follow-up period was 14.0 months in the vorasidenib 

group (interquartile range, 10.1 to 17.9) and 14.3 months in the placebo group (interquartile 

range, 10.0 to 18.1). No patients were lost to follow-up for the primary outcome and no 

deaths were noted in either treatment group.

Imaging-based progression per blinded independent review occurred in 135 out of 331 

randomized patients: 88 out of 163 patients (54.0%) in the placebo group and 47 out 

of 168 patients (28.0%) in the vorasidenib group. The primary endpoint, imaging-based 

progression-free survival per blinded independent review, was significantly improved in the 

vorasidenib group compared with the placebo group. Median imaging-based progression-

free survival measured from randomization to first documentation of progressive disease per 
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blinded independent review or death was 27.7 months (95% CI, 17.0 to not estimable) in 

the vorasidenib group compared with 11.1 months (95% CI, 11.0 to 13.7) in the placebo 

group (Fig. 2A) (P=0.000000135). The HR comparing the vorasidenib group with the 

placebo group was 0.39 (95% CI, 0.27 to 0.56). A prespecified analysis of imaging-based 

progression-free survival based on investigator assessment yielded similar results to the 

primary analysis (HR, 0.35; 95% CI, 0.23 to 0.54). See Table S1 for a summary of 

progression-free survival.

Time to next intervention was significantly improved in the vorasidenib group compared 

with the placebo group (HR, 0.26; 95% CI, 0.15 to 0.43; P=0.000000037). Median time 

to next intervention was 17.8 months (95% CI, 15.0 to not estimable) for patients in the 

placebo group and was not reached for patients in the vorasidenib group (Fig. 2B). The 

probability of not receiving a next treatment intervention by 18 months was 85.6% (95% 

CI, 77.8% to 90.8%) in the vorasidenib group versus 47.4% (95% CI, 35.8% to 58.2%) 

in the placebo group; by 24 months the probability was 83.4% (95% CI, 74.0% to 89.6%) 

versus 27.0% (95% CI, 7.9% to 50.8%), respectively. Overall, 77 randomized patients 

received another anticancer intervention following discontinuation of blinded treatment. In 

the placebo group, 58 patients (35.6%) received another anticancer intervention, including 

crossover to vorasidenib (52 patients, 31.9%), surgery, chemotherapy, and/or radiation. In 

the vorasidenib group, 19 patients (11.3%) received another anticancer therapy including 

surgery, chemotherapy, and/or radiation) (Table S2).

The results of subgroup analyses for progression-free survival (Fig. 3A) and time to next 

intervention (Fig. 3B) favored vorasidenib across all subgroups, including 1p19q codeletion 

status (see Fig. S1 and Table S3), which reflects the histopathological subtype.

Best overall responses by blinded independent review are shown in Table S4.

SAFETY

Overall, vorasidenib was associated with mainly low grade toxicity; treatment-emergent 

adverse events of any grade (≥10%) are presented in Table 2. Treatment-emergent adverse 

events of grade 3 or higher were observed among 27 patients (16.2%) in the vorasidenib 

group and nine patients (5.5%) in the placebo group. The most common treatment-emergent 

adverse event of grade 3 or higher was increased alanine aminotransferase (vorasidenib 

9.6%, placebo 0%). Other grade 3 or higher events more common with vorasidenib were 

increased aspartate aminotransferase (vorasidenib 4.2%, placebo 0%) and increased gamma-

glutamyltransferase (vorasidenib 3.0%, placebo 1.2%). Serious treatment-related adverse 

events occurred in 1.8% of patients in the vorasidenib group and in no patients in the 

placebo group (see Supplementary appendix for more information). Treatment-emergent 

adverse events led to treatment discontinuation in six patients (3.6%) in the vorasidenib 

group and in two patients (1.2%) in the placebo group. Treatment-emergent adverse events 

led to dose reduction in 18 patients (10.8%) in the vorasidenib group and five patients 

(3.1%) in the placebo group. Treatment interruption due to treatment-emergent adverse 

events occurred in 50 patients (29.9%) in the vorasidenib group and 37 patients (22.7%) in 

the placebo group.
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DISCUSSION

Diffuse gliomas with IDH mutation represent the most common malignant primary 

brain tumors diagnosed in adults aged <50, are not curable with current therapies, and 

continuously grow and infiltrate the normal brain in the absence of treatment.9,10,17 

Treatment with vorasidenib significantly prolonged imaging-based progression-free survival 

per blinded independent review and time to next intervention in patients who were not 

in need of immediate chemotherapy or radiotherapy. The study met the primary and 

key secondary endpoints in the preplanned second interim analysis, and after unblinding, 

all patients in the placebo group were subsequently offered crossover to the vorasidenib 

arm. Though no formal statistical testing was planned for subgroup analyses, results were 

generally consistent, favoring vorasidenib across nearly all subgroups assessed. In some 

subgroups, such as those with tumors <2 cm, results should be interpreted with caution 

due to the small number of events. Vorasidenib had a safety profile of mainly low grade 

toxicities; grade ≥3 adverse events were more common in the vorasidenib group than in the 

placebo group, though the rates of serious adverse events and treatment discontinuations 

were low. Additional endpoints, including the impact of treatment on seizures, health-related 

quality of life and neurocognition, are planned to be reported at a later time. Follow-up for 

overall survival remains ongoing.

The INDIGO trial is a phase 3 clinical trial with a molecularly targeted therapy for IDH-

mutant glioma. Molecularly targeted therapies have the greatest potential for long-term 

disease-modifying impact when deployed at the earliest disease stage.33 IDH mutations 

occur early in the disease course.34 The patient population in the current study represents 

the earliest clinical phase in tumorigenesis of IDH-mutant WHO grade 2 glioma, within 

1 to 5 years of surgery, before any other cancer therapy, and before any measurable 

contrast-enhancement of the tumor on MRI. The “watch-and-wait” period for these patients 

represents an opportunity to detect a clear signal of antitumor activity for novel therapies 

using a placebo-controlled study design, and our study establishes a foundation for future 

trials with a similar design. Current treatment recommendations for IDH-mutant glioma 

define “risk” based on age, extent of resection, and grade of disease; however, limited 

data justify categorizing risk based on these factors alone.35 The INDIGO trial allowed for 

investigator discretion when determining risk while still requiring exclusion of high-risk 

features (such as enhancing disease or brainstem involvement) and uncontrolled disease-

related symptoms. As such, findings could be generalized to the real-world setting in how 

these patients are managed.

Ivosidenib and enasidenib, inhibitors of mutant IDH1 and IDH2, respectively, have 

shown single-agent activity for the treatment of IDH1- or IDH2-mutant acute myeloid 

leukemia36,37 and IDH1-mutant cholangiocarcinoma.38 Both agents have also shown 

activity in combination therapy regimens.39–41 While the current study documents single-

agent activity of vorasidenib in patients with previously untreated WHO grade 2 glioma, 

additional trials will be required to define the role of vorasidenib, alone or as part of 

combination therapy regimens, for patients with glioma who have already received prior 

cancer therapy or who present with WHO grade 3 or 4 disease. The ongoing molecular 

examination of pretreatment tumor biopsies and the determination of tumor volume growth 
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rates before and after study enrollment, an approach that has been useful in our earlier 

clinical trials,21,42,43 will help determine opportunities for mechanism-based combinations. 

Such data on patients on this study are not yet available.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Enrollment and Randomization of Patients
*One patient withdrew consent from study treatment and later withdrew consent from the 

study overall.
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Figure 2. Progression-free Survival and Time to Next Intervention in the Full Analysis Set.
Panel A shows the Kaplan–Meier plot of the probability of imaging-based progression-free 

survival per blinded independent review among patients assigned to the vorasidenib group as 

compared with those assigned to the placebo group. Panel B shows the Kaplan–Meier plot 

of the probability of time to next anticancer treatment intervention among patients assigned 

to the vorasidenib group as compared with those assigned to the placebo group.
+Censored

CI confidence interval; HR hazard ratio.
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Figure 3. Subgroup Analyses of Progression-free Survival and Time to Next Intervention in the 
Full Analysis Set.
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Panel A shows a forest plot of HRs for imaging-based progression-free survival per blinded 

independent review in key subgroups. Panel B shows a forest plot of HRs for time to next 

intervention in key subgroups. Subgroup analyses are based on stratification factor data as 

entered in the interactive web response system. For data shown in both panels, the widths of 

the CIs have not been adjusted for multiplicity. Thus, the CIs should not be used to reject (or 

not reject) the trial agent effects.

CI confidence interval; HR hazard ratio; NE not estimable.
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Table 1.
Baseline Patient and Tumor Characteristics (Full Analysis Set)

Vorasidenib (N=168) Placebo (N=163)

Median age (range) – year 40.5 (21–71) 39.0 (16–65)

Age category – year, no. (%)
16–<18
18–<40
40–<65
≥65

0
76 (45.2)
90 (53.6)
2 (1.2)

1 (0.6)
87 (53.4)
74 (45.4)
1 (0.6)

Sex – no. (%)
Male/female 101/67 (60.1/39.9) 86/77 (52.8/47.2)

Geographic region – no. (%)
North America
Western Europe
Rest of the World

86 (51.2)
57 (33.9)
25 (14.9)

107 (65.6)
40 (24.5)
16 (9.8)

Karnofsky performance score – no. (%)
100
90–80

90 (53.6)
77 (45.8)

87 (53.4)
76 (46.6)

Location of tumor at initial diagnosis – no. (%)
Frontal lobe
Frontoparietal
Frontotemporal
Parietal lobe
Temporal lobe
Other

93 (55.4)
4 (2.4)
9 (5.4)

19 (11.3)
21 (12.5)
22 (13.5)

95 (58.3)
6 (3.7)
12 (7.4)
11 (6.7)
20 (12.3)
19 (11.7)

Time from initial diagnosis to randomization – month
Mean (SD)
Median (range)

39.6 (28.9)
35.4 (12–234)

37.5 (29.4)
29.6 (11–230)

Prior surgeries for glioma – no. (%)
1/≥2 126/42 (75.0/25.0) 134/29 (82.2/17.8)

Time from last surgery for glioma to randomization – 
year 
Mean (SD)
Median (range)

2.7 (1.1)

2.5 (0.2–5.2)†
2.6 (1.3)

2.2 (0.9–5.0)

Histological subtype – no. (%)
Oligodendroglioma/astrocytoma 88/80 (52.4/47.6) 84/79 (51.5/48.5)

IDH1 mutation status – no. (%)‡
IDH1 positive
R132C
R132G
R132H
R132L
R132S

163 (97.0)
8 (4.8)
5 (3.0)

146 (86.9)
2 (1.2)
2 (1.2)

152 (93.3)
7 (4.3)
1 (0.6)

138 (84.7)
4 (2.5)
2 (1.2)

IDH2 mutation status – no. (%)
IDH2 positive
R172K
R172W
R172G

5 (3.0)
3 (1.8)

0
2 (1.2)

11 (6.7)
10 (6.1)
1 (0.6)

0

Chromosome 1p19q codeletion status – no. (%)║
Codeleted/non-codeleted 88/80 (52.4/47.6) 84/79 (51.5/48.5)

Tumor size at baseline – no. (%)║
Longest diameter of ≥2 cm/<2 cm 139/29 (82.7/17.3) 137/26 (84.0/16.0)

IDH isocitrate dehydrogenase; SD standard deviation.

†
One patient had a biopsy during prescreening to obtain tumor tissue for IDH mutation status testing, which was allowed per protocol;

‡
Two patients had CDKN2A homozygous deletion. See the Supplementary appendix for more detail
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║
Data are reported as collected by electronic case report forms.
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Table 2.

Most Common Treatment-emergent Adverse Events (Safety Analysis Set)*

Vorasidenib (N=167) Placebo (N=163)

Any grade Grade ≥3 Any grade Grade ≥3

Any adverse event – no. (%) 141 (84.4) 27 (16.2) 128 (78.5) 9 (5.5)

 Increased alanine aminotransferase 65 (38.9) 16 (9.6) 24 (14.7) 0

 Increased aspartate aminotransferase 48 (28.7) 7 (4.2) 13 (8.0) 0

 Increased gamma-glutamyltransferase 26 (15.6) 5 (3.0) 8 (4.9) 2 (1.2)

 COVID-19 55 (32.9) 0 47 (28.8) 0

 Fatigue 54 (32.3) 1 (0.6) 52 (31.9) 2 (1.2)

 Headache 45 (26.9) 0 44 (27.0) 1 (0.6)

 Diarrhea 41 (24.6) 1 (0.6) 27 (16.6) 1 (0.6)

 Nausea 36 (21.6) 0 37 (22.7) 0

 Dizziness 25 (15.0) 0 26 (16.0) 0

 Seizure 23 (13.8) 7 (4.2) 19 (11.7) 4 (2.5)

 Constipation 21 (12.6) 0 20 (12.3) 0

*
The safety analysis set included all the patients who received at least one dose of study treatment. Events listed are those of any grade that 

occurred in at least 10% of the patients in the vorasidenib group.
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