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Abstract 
Background.   This study evaluated the safety and pharmacokinetics (PK) of oral ONC201 administered twice-
weekly on consecutive days (D1D2) in pediatric patients with newly diagnosed DIPG and/or recurrent/refractory H3 
K27M glioma.
Methods.   This phase 1 dose-escalation and expansion study included pediatric patients with H3 K27M-mutant 
glioma and/or DIPG following ≥1 line of therapy (NCT03416530). ONC201 was administered D1D2 at 3 dose levels 
(DLs; −1, 1, and 2). The actual administered dose within DLs was dependent on weight. Safety was assessed in all 
DLs; PK analysis was conducted in DL2. Patients receiving once-weekly ONC201 (D1) served as a PK comparator. 
Results.   Twelve patients received D1D2 ONC201 (DL1, n = 3; DL1, n = 3; DL2, n = 6); no dose-limiting toxicities 
or grade ≥3 treatment-related adverse events occurred. PK analyses at DL2 (D1-250 mg, n = 3; D1-625 mg, n = 3; 
D1D2-250 mg, n = 2; D1D2-625 mg, n = 2) demonstrated variability in Cmax, AUC0–24, and AUC0–48, with comparable 
exposures across weight groups. No accumulation occurred with D1D2 dosing; the majority of ONC201 cleared 
before administration of the second dose. Cmax was variable between groups but did not appear to increase with 
D1D2 dosing. AUC0–48 was greater with D1D2 than once-weekly.
Conclusions.   ONC201 given D1D2 was well tolerated at all DLs and associated with greater AUC0–48.

Key Points

•	 ONC201 administered twice-weekly on consecutive days (D1D2) did not result in DLTs or 
treatment-related adverse events leading to discontinuation.

•	 As expected, D1D2 ONC201 administration resulted in greater exposure but did not lead 
to accumulation.

Diffuse intrinsic pontine glioma (DIPG) is a childhood cen-
tral nervous system (CNS) cancer for which there currently 
is no cure. Despite the use of radiation therapy, median 
progression-free survival is 6 months (95%CI, 5.6–6.4) and 
overall survival (OS) is 11 months (10.5–11.5).1 Significant 
surgical resection is not an option given the location of the 
tumor2 and chemotherapy has not shown any benefit to 
date.3,4 Molecular analysis of autopsy and biopsy tissue of 

DIPG have found that up to 70% of DIPGs and 60% of adult 
thalamic gliomas contain the H3 K27M mutation.5,6 In 2016, 
the World Health Organization classified DIPG and other dif-
fuse gliomas with the H3 K27M mutation to be a new grade 
4 glioma termed diffuse midline glioma, H3 K27M-mutant. In 
2021, the definition was expanded to diffuse midline glioma, 
H3 K27-altered to additionally include diffuse midline gliomas 
with EZHIP overexpression, which can also cause loss of H3 
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K27me3, similar to the H3 K27M mutation.7,8 New thera-
peutic options are desperately needed.

ONC201, the first in the imipridone class of agents, is a 
small, blood–brain barrier penetrant antagonist of dopa-
mine receptor D2 and an agonist of caseinolytic peptidase 
P (ClpP). The compound induces the TRAIL pathway in a 
p53-independent manner, the integrated stress response, 
and other effects that subsequently lead to tumor cell 
death.9–13

In the first-in-human trial of ONC201 in adults with re-
fractory solid tumors, ONC201 was administered once 
every 3 weeks at doses ranging from 125 mg to 625 mg 
to identify the recommended phase 2 dose (RP2D); this 
schedule was selected based upon in vitro efficacy, phar-
macokinetics (PK), and pharmacodynamic data.14,15 
In that study, the maximum planned ONC201 dose of 
625 mg every 3 weeks was reached without dose-limiting 
toxicity.14 Subsequent studies in adult cancer patients 
found that ONC201 administered once-weekly at 625 mg 
ONC201 was well tolerated and resulted in increased sys-
temic immunostimulatory activity compared to the every 
3 week schedule.16

In a phase 2 study of ONC201 administered once every 
3 weeks in adults with molecularly unselected recurrent 
glioblastoma, one patient who incidentally harbored the 
H3 K27M mutation experienced a durable objective re-
sponse.17,18 Subsequently, a phase 1 study of ONC201 
in pediatric patients with H3 K27M-mutant DMG and/
or DIPG was initiated in January 2018. This open-label, 
dose-escalation, and dose-expansion trial administered 
ONC201 as an intact capsule once-weekly following at 
least one prior course of therapy, which included irradi-
ation. The drug was well tolerated with no ≥grade 3 ad-
verse events attributed to ONC201 and the RP2D was 
the adult equivalent RP2D of 625 mg, scaled by weight.19 
Subsequently, the trial was expanded to include addi-
tional arms, including a dose escalation arm of patients 
who received ONC201 twice-weekly on 2 consecutive 
days.

In the present report, the day 1 and day 2 dosing reg-
imen was selected to provide prolonged ONC201 expos-
ures over some time of at least 48 h. Per preclinical data, 
sustained ONC201 exposure was associated with the 
death of newly diagnosed and recurrent glioblastoma 
cells.20 The present study evaluated twice-weekly dosing 

of ONC201 for the first time in patients to assess the appli-
cability of preclinical findings to the clinical setting. Here 
we describe the RP2D, PK, and safety outcomes of pedi-
atric patients who received ONC201 administered on this 
schedule.

Materials and Methods

Patient Population and Study Design

ONC014 (NCT03416530) was a phase 1 multi-arm, 
open-label, dose-escalation study in pediatric patients 
with DIPG or H3 K27M-mutant glioma. The protocol 
was reviewed and approved by individual institutions 
IRB; written informed consent was obtained for all pa-
tients. Eligibility included patients with glioma with the 
H3 K27M mutation shown by immunohistochemistry 
or sequencing in a Clinical Laboratory Improvement 
Amendment-certified laboratory or agreement to post-
mortem biopsy. Because of the high frequency of H3 
K27M mutation in DIPG,6 tissue confirmation of the mu-
tation was not required at study entry for patients with 
DIPG. At study entry, patients were aged 2 to <19 years, 
had a Karnofsky/Lansky performance status (KPS/LPS) 
score of ≥50, adequate organ function, and a minimum 
weight of 10 kg. Patients must have completed at least 
one line of prior therapy, with appropriate washout from 
anti-cancer therapies before initiating ONC201 treat-
ment; this included 5 half-lives from any investigational 
agent, 4 weeks from cytotoxic therapy (except 23 days for 
temozolomide and 6 weeks from nitrosoureas), 6 weeks 
from antibodies, or 4 weeks (or five half-lives, whichever 
is shorter) from other anti-tumor therapies. For patients 
who received radiotherapy, patients were at least 2 weeks 
from the completion of local radiotherapy (re-irradiation 
for progressive disease or upfront radiation at initial diag-
nosis). Evidence of tumor progression/recurrence was not 
required. Exclusion criteria included patients with diffuse 
leptomeningeal disease or cerebral spinal fluid dissemi-
nation based on investigator assessment. The primary 
endpoint of the overarching trial was the determination of 
the RP2D; secondary outcomes included safety, PK, and 
progression-free survival.

Importance of the Study

ONC201 has previously demonstrated promising effi-
cacy and safety in patients with H3 K27M-mutated dif-
fuse glioma, a disease associated with exceptionally 
poor survival. Prior trials evaluated once-weekly or 
once every 3 week administration of ONC201; this dose 
optimization study evaluated the safety and pharma-
cokinetics of twice-weekly ONC201 administered on 2 
consecutive days in pediatric patients with H3 K27M-
mutant glioma. Safety was comparable to once-weekly 

administration and dose escalation proceeded to the 
highest dosing level without any dose-limiting toxicities. 
Pharmacokinetic analyses demonstrated no accumula-
tion with twice-weekly ONC201 administration. Dose op-
timization remains an important consideration in clinical 
trials of novel compounds; this analysis suggests that 
twice-weekly administration of ONC201 has compa-
rable safety to once-weekly administration and is cur-
rently being evaluated in a large phase 3 trial (ACTION).
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Intact ONC201 capsules were administered orally twice-
weekly on 2 consecutive days; cycles were 21 days, (ie, 
each cycle consisting of 6 doses). Dose escalation was per-
formed using a 3 + 3 design with a dose expansion for 6 
patients at dose level 2 if feasible. Dose cohorts were se-
quentially designated as −1, 1 and 2 with the target dose 
per cohort based on the body weight adjusted adult target 
of 375, 500, and 625 mg, respectively (Supplementary Table 
1). For patients ≤ 55 kg, the dose was allometrically scaled 
using a power model assuming an average adult weight 
of 70 kg and an exponent of ¾.21 Doses were rounded to 
the nearest 125 mg capsule. Dose by body weight was 
3.1–4.2 mg/kg in dose level −1, 6.3–8.3 mg/kg in dose level 
1, and 12.5–16.7 mg/kg in dose level 2. Body weight was 
assessed at the start of each 21-day cycle and rounded to 
the nearest 5 kg interval, with consideration of adjusted 
weight for patients on steroids.

The RP2D was defined as the maximum tolerated dose or 
maximum administered dose (MAD). Dose limiting toxicity 
(DLT) was defined as a drug-related adverse event (AE) or 
abnormal laboratory value that occurred in the first cycle 
of treatment, met criteria for DLT in Supplementary Table 
2, and was assessed as unrelated to disease, disease pro-
gression, inter-current illness, or concomitant medications, 
and was judged by the investigator to be “possibly related,” 
“probably related” or “definitely related” to ONC201.

Treatment beyond disease progression (including with 
bevacizumab and/or re-irradiation) was permitted if it was 
considered in the best interest of the patient and no sig-
nificant adverse events attributed to the ONC201 were 
present.

PK data were assessed for patients in all dose levels. 
For the primary analysis, patients treated with twice-
weekly ONC201 at dose level 2 were compared to pa-
tients treated with once-weekly ONC201 at dose level 2 
in a separate arm of the same clinical trial.19 For sum-
mary analyses of Tmax, Cmax, AUC0-24, and AUC0-48, as well 
as the plasma–concentration time-curve, twice-weekly 
patients were compared against patients who received 
once-weekly ONC201 at dose level 2 and had a matching 
administered dose (mg). For analyses by body weight, 
patients treated at dose level 2 in the once- and twice-
weekly regimens were included, regardless of the actual 
administered dose (mg).

Sparse plasma PK sampling was collected from all pa-
tients on cycle 1 day 1 (C1D1) before ONC201 admin-
istration and 0.5, 2, 4, and 24 h postdose, with the 24-h 
collection occurring treatment on C1D2. For patients re-
ceiving twice-weekly dosing, additional samples were 
collected on cycle 1 day 2 (C1D2), and sparse plasma sam-
pling was collected at 0.5, 2, and 4 h post treatment. In all 
patients, additional collections occurred on C1D3 (24 h 
sample from day 2), C1D8 (predose), C1D15 (predose), 
and C2D1 (predose); in subsequent cycles, plasma was 
collected prior to treatment on the first day of even num-
bered cycles (Supplementary Figure 1). The samples were 
analyzed using 50 ml of K2EDTA plasma by a validated LC/
MS-MS method with positive ESI-MRM mode that had a 
linear range of 1–500 ng/ml. Deuterated ONC201 was used 
as an internal standard. ONC201 PK parameters were cal-
culated using the noncompartmental analysis.

Study Evaluations

History and physical exam were performed weekly during 
the first cycle and prior to the start of each subsequent cycle. 
Laboratory studies including complete blood count (CBC), 
comprehensive metabolic evaluation, magnesium, phos-
phorus, uric acid, lactate dehydrogenase (LDH), amylase, 
and pregnancy test for individuals of child-bearing poten-
tial were performed prior to each cycle. A standard 12-lead 
electrocardiogram (ECG) was performed prior to the start of 
ONC201 and repeated during therapy as deemed necessary. 
AEs were assessed following initiation of therapy and con-
tinued until 30 days following the last dose of ONC201 using 
the National Cancer Institute Common Terminology Criteria 
for Adverse Events (CTCAE) version 5. The cutoff date for 
analyses was February, 16th, 2023.

Results

Patient Characteristics

Among 12 patients receiving twice-weekly ONC201, all pa-
tients had previously received radiation. Median age was 9 
years (range, 4–18 years) and 9 patients (75.0%) had a KPS/
LPS ≥ 80. The most common tumor location was the pons 
(n  =  8, 66.7%), followed by the thalamus (n  =  2, 16.7%), 
and midbrain and spinal cord (each n  =  1, 8.3%; Table 1). 
H3 K27M status was available in eight patients, of which 
5 (41.7%) were detected by immunohistochemistry and 3 
(25.0%) by next generation sequencing. The median time 
from initial diagnosis was 5.9 months (range, 3.0–13.1) 
and the median time from prior radiation to ONC201 initia-
tion was 60.5 days (range, 29–290). The median duration of 
treatment was 3.2 months (range, 1.2–28.3). Eight patients 
(66.7%) were treated prior to recurrence. Three patients 
(25.0%) were treated following a second course of radia-
tion therapy. Dose level assignment and actual adminis-
tered dose are summarized in Supplementary Table 3.

Safety

The trial proceeded through dose level 2 without any DLTs. 
Three patients were treated on dose levels −1 and 1, and 
a total of 6 patients were treated at dose level 2 (3 initially 
and 3 in dose expansion). All patients in the twice-weekly 
treatment regimen experienced at least one treatment-
emergent AE (TEAE). Grade 3 or higher TEAEs occurred 
in 5 (41.7%) patients (dose level −1, n  =  2; dose level 1, 
n  =  1; dose level 2, n  =  2), the most common of which 
was gait disturbance (n  =  3, 25.0%; Table 2). No grade 3 or 
higher TEAEs were determined to be related to treatment.

Treatment-related TEAEs (TR-TEAEs) occurred in 8 pa-
tients (66.7%); all TR-TEAEs were grade 1–2 in severity and 
included fatigue (n  =  2, 16.7%), headache, nausea, anemia, 
diarrhea, alanine aminotransferase increase, hypertension, 
lymphocyte count decreased, amylase increased, ataxia, 
face edema, hypophosphatemia, insomnia, and weight in-
creased (each n  =  1, 8;3%).

http://academic.oup.com/neuro-oncology/article-lookup/doi/10.1093/neuonc/noae001#supplementary-data
http://academic.oup.com/neuro-oncology/article-lookup/doi/10.1093/neuonc/noae001#supplementary-data
http://academic.oup.com/neuro-oncology/article-lookup/doi/10.1093/neuonc/noae001#supplementary-data
http://academic.oup.com/neuro-oncology/article-lookup/doi/10.1093/neuonc/noae001#supplementary-data
http://academic.oup.com/neuro-oncology/article-lookup/doi/10.1093/neuonc/noae001#supplementary-data
http://academic.oup.com/neuro-oncology/article-lookup/doi/10.1093/neuonc/noae001#supplementary-data
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Four patients experienced serious AEs that were not 
considered treatment-related by the investigator, in-
cluding dysphagia (n  =  2, 16.7%), vomiting, fatigue, 
gait disturbance, pyrexia, headache, and hydrocephalus 

(each n  =  1, 8.3%). No treatment-related SAEs occurred. 
No AEs resulted in a dose reduction or DLT, regardless of 
causality. One patient discontinued ONC201 due to AEs 
considered unlikely to be related to treatment (8.3%). 
After the onset of these AEs, an MRI confirmed disease 
progression, which was felt by the investigator to be the 
cause of the AEs.

Pharmacokinetic Assessment

Among 6 patients treated with twice-weekly ONC201 at 
dose level 2, data for PK analysis was available for 4 pa-
tients (250 mg, n = 2; 625 mg, n = 2). To evaluate differences 
in the pharmacokinetics of once- and twice-weekly dosing, 
patients who received ONC201 once-weekly at dose level 2 
with matching administered doses (250 mg, n = 3; 625 mg, 
n = 3) were used as a comparator.

When comparing like doses within dose level 2, the 
median time of maximum concentration (Tmax) was 14.25 
(250 mg) and 25.25 h (625 mg) for twice-weekly patients, 
compared to 0.5 h (250 mg) and 2 h (625 mg) for patients 
receiving once-weekly ONC201 (Figure 1; Supplementary 
Table 3).

The mean Cmax was 2670 and 3700 ng/ml following 
twice-weekly administration of 250 (n  =  2) and 625 mg 
ONC201 (n = 2), respectively. For the same administered 
doses in the once-weekly arm, the mean Cmax was 4743 
and 1787 ng/ml (Supplementary Table 4). Across co-
horts, Cmax was variable. Noticeably, Cmax did not appear 
to increase with successive twice-weekly doses. As ex-
pected, AUC0-48 was greater in patients receiving twice-
weekly ONC201 compared to the once-weekly weekly 
regimen; this trend was consistent across doses (250 mg 
and 625 mg).

Following noncompartmental analysis and reporting of 
PK parameters for direct comparison of doses within dose 
level 2, an exploratory analysis was conducted to eval-
uate the effect of body weight on exposure parameters 
AUC0-24, AUC0-48, and Cmax, which were plotted by weight 
and identified by dose (Figure 2). As dose level 2 adminis-
tered ONC201 in the range of 12.5–16.7 mg/kg, all patients 
in dose level 2 with available data were included, regard-
less of the actual administered dose. The analysis for AUC0-

24 and AUC0-48 contained 4 patients from the twice-weekly 
dosing arm (250 mg, n = 2; 625 mg, n = 2). The analysis for 
Cmax contained 6 patients from the twice-weekly dosing 
arm (250 mg, n = 2; 375 mg, n = 1; 500 mg, n = 1; 625 mg, 
n = 2), which was inclusive of 2 patients excluded from 
AUC analyses due to lack of Day 2 predose timepoints, 
which were required for AUC calculation. For AUC0-24, 
AUC0-48, and Cmax body weight analyses, 18 patients from 
the once-weekly dosing arm (125 mg, n = 1; 250 mg, n = 3; 
375 mg, n = 9, 500 mg, n = 2; 625 mg, n = 3) served as a 
comparator. There was variability within doses for all ex-
posure parameters. As identified in the noncompartmental 
analysis, AUC0-48 exposures trended higher in twice-weekly 
dosing; this trend was maintained across increasing body 
weight. Cmax analysis was variable, displaying the greatest 
exposures following 250 mg in lower body weight patients 
(~25 kg).

Table 1.  Demographic and Baseline Characteristics

Parameter Patients (n = 12)

Age, median (range), years 9 (4–18)

Female sex, n (%) 8 (66.7)

Race, n (%)

 � White 9 (75.0)

 � Unknown 2 (16.7)

 � Other 1 (8.3)

Body weight, median (range), kg 34.7 (15.3–63.7)

KPS/LPS, median (range)

 � <80 3 (25.0)

 � ≥80 9 (75.0)

Time from diagnosis, median (range), month 5.9 (3.0–13.1)

Primary tumor location, n (%)

 � Pons 8 (66.7)

 � Thalamus 2 (16.7)

 � Midbrain 1 (8.3)

 � Spinal cord 1 (8.3)

Diagnosis, n (%)

 � Diffuse midline glioma, H3 K27M-mutant 8 (66.7)

 �   DIPG (biopsied) 4 (33.3)

 �   Non-DIPG (biopsied) 4 (33.3)

 � DIPG (nonbiopsied) 4 (33.3)

Multifocal disease, n (%)

 � Yes 2 (16.7)

 � No 10 (83.3)

Disease status, n (%)

 � Post radiation, not recurrent 8 (66.7)

 � Recurrent 4 (33.3)

H3 K27M mutation method, n (%)

 � Immunohistochemistry 5 (41.7)

 � Next-generation sequencing 3 (25.0)

 �   H3.3 K27M mutation 3 (25.0)

 �   H3.1 K27M mutation 0

 � Unknown 4 (33.3)

Number of recurrences, n (%)

 � 0 8 (66.7)

 � 1 2 (16.7)

 � ≥2 2 (16.7)

Time from prior radiation, median (range), 
days

60.5 (29.0–290)

Re-irradiation, n (%) 3 (25.0)

Dexamethasone daily dose, median (range), 
mg

0.2 (0–4)

http://academic.oup.com/neuro-oncology/article-lookup/doi/10.1093/neuonc/noae001#supplementary-data
http://academic.oup.com/neuro-oncology/article-lookup/doi/10.1093/neuonc/noae001#supplementary-data
http://academic.oup.com/neuro-oncology/article-lookup/doi/10.1093/neuonc/noae001#supplementary-data
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Table 2.  Summary of Safety

Patients (n = 12)

All causality Treatment-related

All Grades Grade ≥ 3 All Grades Grade ≥ 3

Patients with any TEAE, n (%)a 12 (100.0) 5 (41.7) 8 (66.7) 0

 � Fatigue 8 (66.7) 1 (8.3) 2 (16.7) 0

 � Headache 7 (58.3) 0 1 (8.3) 0

 � Vomiting 6 (50.0) 1 (8.3) 0 0

 � Decreased appetite 4 (33.3) 0 0 0

 � Gait disturbance 4 (33.3) 3 (25.0) 0 0

 � Hyperglycemia 4 (33.3) 0 0 0

 � Hyponatremia 4 (33.3) 0 0 0

 � Nausea 4 (33.3) 0 1 (8.3) 0

 � Anemia 3 (25.0) 0 1 (8.3) 0

 � Blood lactate dehydrogenase increased 3 (25.0) 0 0 0

 � Diarrhea 3 (25.0) 0 1 (8.3) 0

 � Muscular weakness 3 (25.0) 0 0 0

 � Pyrexia 3 (25.0) 0 0 0

 � Alanine aminotransferase increased 2 (16.7) 0 1 (8.3) 0

 � Dehydration 2 (16.7) 1 (8.3) 0 0

 � Dysarthria 2 (16.7) 0 0 0

 � Dysphagia 2 (16.7) 1 (8.3) 0 0

 � Facial nerve disorder 2 (16.7) 0 0 0

 � Hemiparesis 2 (16.7) 1 (8.3) 0 0

 � Hypercalcemia 2 (16.7) 0 0 0

 � Hypermagnesemia 2 (16.7) 0 0 0

 � Hypertension 2 (16.7) 1 (8.3) 1 (8.3) 0

 � IIIrd nerve disorder 2 (16.7) 0 0 0

 � Lymphocyte count decreased 2 (16.7) 0 1 (8.3) 0

 � Vith nerve disorder 2 (16.7) 0 0 0

 � Accessory nerve disorder 1 (8.3) 0 0 0

 � Amylase increased 1 (8.3) 0 1 (8.3) 0

 � Anal incontinence 1 (8.3) 0 0 0

 � Anxiety 1 (8.3) 0 0 0

 � Aspartate aminotransferase increased 1 (8.3) 0 0 0

 � Aspiration 1 (8.3) 0 0 0

 � Ataxia 1 (8.3) 0 1 (8.3) 0

 � Chills 1 (8.3) 0 0 0

 � Confusional state 1 (8.3) 0 0 0

 � Conjunctival irritation 1 (8.3) 0 0 0

 � Conjunctivitis 1 (8.3) 0 0 0

 � Constipation 1 (8.3) 0 0 0

 � Cushingoid 1 (8.3) 0 0 0

 � Dysuria 1 (8.3) 0 0 0

 � Face edema 1 (8.3) 0 1 (8.3) 0

 � Facial asymmetry 1 (8.3) 0 0 0

 � Glossopharyngeal nerve disorder 1 (8.3) 1 (8.3) 0 0

 � Hydrocephalus 1 (8.3) 1 (8.3) 0 0

 � Hyperkalaemia 1 (8.3) 0 0 0
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Discussion

Among pediatric patients with H3 K27M glioma, twice-
weekly dosing on consecutive days regimen was well 
tolerated and did not result in DLTs or TR-TEAEs leading 
to discontinuation, which was comparable to previ-
ously reported once-weekly ONC201 administration.19 
Furthermore, TR-TEAEs observed with twice-weekly on 
consecutive day dosing were limited to grade 1–2 severity, 
of which the most common was fatigue.

Relative to once-weekly dosing, twice-weekly ONC201 
administration resulted in a greater exposure over 48 h 
after dosing (AUC0-48); this was not unanticipated since 
the twice-weekly regimen provides twice the weekly 
dose. Mean Cmax in the twice-weekly population was 2670 
(250 mg) and 3700 (625 mg) ng/ml. This exceeded the 
target therapeutic concentration of 1000 ng/ml, which was 
established based on the approximate EC50s for ClpP and 
DRD2 identified in preclinical research.11,12,17,20 Exposure 
varied within doses given to the same body weight and 
across increased body weight, however, ONC201 remained 

well tolerated in lower body weight patients. The small 
population size (twice-weekly n = 2; once-weekly, n = 3, 
once-weekly) in the PK analysis as well as the sparse PK 
sampling schedule contributed to the PK variability ob-
served in the study. The pronounced variability observed 
for Cmax in particular may be attributed to the lack of PK 
sampling in between 0.5 and 2 h postdose, the range of the 
once-weekly Tmax.

Previously, an integrated analysis was conducted 
to evaluate the safety and efficacy of ONC201 mono-
therapy in adult and pediatric patients with recurrent H3 
K27M-mutant diffuse midline glioma; most patients were 
treated with once-weekly (n  =  49), except 1 patient who 
was treated once every 3 weeks (n  =  1). The overall re-
sponse rate was 20.0% (95%CI, 10.0–33.7) by RANO-HGG 
criteria. The median time to response was 8.3 months 
(range, 1.9–15.9) and responses were durable, with a me-
dian duration of response of 11.2 months. Median OS 
was 13.7 months (95%CI, 8.0–20.3). Similar to the present 
analysis, treatment was generally well tolerated, with no 
discontinuations or deaths due to TRAE, and no grade 4 
TRAEs reported.22 In the present analysis, the mixed 

Table 2. Continued

Patients (n = 12)

All causality Treatment-related

All Grades Grade ≥ 3 All Grades Grade ≥ 3

 � Hyperphosphatemia 1 (8.3) 0 1 (8.3) 0

 � Hypocalcemia 1 (8.3) 0 0 0

 � Hypoglossal nerve disorder 1 (8.3) 0 0 0

 � Hypomagnesaemia 1 (8.3) 0 0 0

 � Hypophosphatemia 1 (8.3) 0 0 0

 � Insomnia 1 (8.3) 0 1 (8.3) 0

 � Intraocular pressure increased 1 (8.3) 0 0 0

 � Musculoskeletal pain 1 (8.3) 0 0 0

 � Neuropathy peripheral 1 (8.3) 0 0 0

 � Edema peripheral 1 (8.3) 0 0 0

 � Optic nerve disorder 1 (8.3) 0 0 0

 � Renal colic 1 (8.3) 0 0 0

 � Sinus tachycardia 1 (8.3) 0 0 0

 � Skin infection 1 (8.3) 0 0 0

 � Somnolence 1 (8.3) 0 0 0

 � Stomatitis 1 (8.3) 0 0 0

 � Urinary hesitation 1 (8.3) 0 0 0

 � Urinary incontinence 1 (8.3) 0 0 0

 � Urinary tract infection 1 (8.3) 0 0 0

 � Visual impairment 1 (8.3) 1 (8.3) 0 0

 � Weight increased 1 (8.3) 0 1 (8.3) 0

 � White blood cell count decreased 1 (8.3) 0 0 0

aSome patients experienced more than one TEAE.s
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population of patients with various tumor sites and recur-
rent/nonrecurrent disease precluded the interpretation of 
treatment efficacy using this regimen. A comprehensive 
analysis of the efficacy of twice-weekly dosing is there-
fore warranted. To this end, the phase 3 ACTION trial 
is evaluating the efficacy and safety of both once- and 
twice-weekly ONC201 in pediatric and adult patients with 
H3 K27M-mutant diffuse glioma (NCT05580562; Arrillaga-
Romany, 2023).

A limitation of this analysis is the sparse sampling within 
the limited PK dataset. It is not known if the trends high-
lighted in this small cross-cohort comparison will carry 
over into the larger patient population. Additional data and 
analysis will be needed to confirm trends.

Dose optimization remains an important consideration 
when developing novel cancer therapies; the present anal-
ysis demonstrates comparable safety of once-weekly and 
twice-weekly on consecutive days of treatment regimens, 
as well as an increase in exposure. Given the preclinical 
data suggesting the added benefit of prolonged ONC201 
exposure,20 the twice-weekly on consecutive days regimen 
of ONC201 merits additional investigation to determine its 
utility in clinical use. The ongoing phase 3 clinical trial for 
ONC201 will expand upon the present findings of this clin-
ical evaluation, including administration of crushed cap-
sules in food/liquid, and increased population size to allow 
better interpretation of the data and utility of the twice-
weekly on consecutive days regimen in the clinic.
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Figure 1.  ONC201 Plasma concentration–time curves for patients at dose level 2 receiving 250 mg (A) or 625 mg (B) ONC201 once or twice-
weekly.a Red, once-weekly; blue, twice-weekly on consecutive days.
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