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Abstract

Background: National Cancer Institute-Children’s Oncology Group Pediatric Molecular Analysis for Therapy Choice assigns patients
aged 1-21 years with refractory solid tumors, brain tumors, lymphomas, and histiocytic disorders to phase II trials of molecularly tar-
geted therapies based on detection of predefined genetic alterations. Patients whose tumors harbored EZH2 mutations or loss of
SMARCB1 or SMARCA4 by immunohistochemistry were treated with EZH2 inhibitor tazemetostat.

Methods: Patients received tazemetostat for 28-day cycles until disease progression or intolerable toxicity (max 26 cycles). The pri-
mary endpoint was objective response rate; secondary endpoints included progression-free survival and tolerability of tazemetostat.

Results: Twenty patients (median age ¼ 5 years) enrolled, all evaluable for response and toxicities. The most frequent diagnoses
were atypical teratoid rhabdoid tumor (n¼ 8) and malignant rhabdoid tumor (n¼ 4). Actionable alterations consisted of SMARCB1
loss (n¼ 16), EZH2 mutation (n¼ 3), and SMARCA4 loss (n¼ 1). One objective response was observed in a patient with non-
Langerhans cell histiocytosis with SMARCA4 loss (26 cycles, 1200 mg/m2/dose twice daily). Four patients with SMARCB1 loss had a
best response of stable disease: epithelioid sarcoma (n¼ 2), atypical teratoid rhabdoid tumor (n¼ 1), and renal medullary carcinoma
(n¼ 1). Six-month progression-free survival was 35% (95% confidence interval [CI] ¼ 15.7% to 55.2%) and 6-month overall survival was
45% (95% CI ¼ 23.1% to 64.7%). Treatment-related adverse events were consistent with prior tazemetostat reports.

Conclusions: Although tazemetostat did not meet its primary efficacy endpoint in this population of refractory pediatric tumors
(objective response rate ¼ 5%, 90% CI ¼ 1% to 20%), 25% of patients with multiple histologic diagnoses experienced prolonged stable
disease of 6 months and over (range ¼ 9-26 cycles), suggesting a potential effect of tazemetostat on disease stabilization.

EZH2 (enhancer of zeste homologue-2) is the catalytic subunit of

the polycomb repressive complex 2 (PRC2), a chromatin-based
gene regulatory complex responsible for the mono-, di-, and trime-

thylation of histone 3 lysine 27 (H3K27) (1). Abnormal H3K27 tri-
methylation is postulated to be oncogenic in multiple human

cancers, including non-Hodgkin lymphoma, SMARCB1-deficient

tumors, carcinomas, cutaneous melanoma, gliomas, medullo-

blastoma, and ependymoma (2,3). EZH2 gain-of-function
mutations were initially identified in non-Hodgkin lymphoma,

the most frequent mutated residues being tyrosine 646 (Y646),
alanine 682, and alanine 692 (A682 and A692, respectively)

(4,5).
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First noted in 1988, a natural antagonistic relationship between
the PRC2 and the SWItch/Sucrose Non-Fermentable (SWI/SNF)
complexes was confirmed in multiple tumor models (6,7). Loss of
either of the SWI/SNF complex subunits, SMARCB1 (also known as
INI1) and SMARCA4, has been shown to result in enforced PRC2
signaling and persistent expression of stem cell–associated pro-
grams. SMARCB1- or SMARCA4-inactivating mutations underlie
the biology of rhabdoid tumors, including atypical teratoid rhab-
doid tumors (ATRT) and malignant rhabdoid tumors (MRT), in
addition to epithelioid sarcomas (ES) and renal medullary carcino-
mas (RMCs) (8). Furthermore, genetic suppression of EZH2 has
been shown to block tumor formation driven by SMARCB1 loss (7).

Tazemetostat is a selective EZH2 inhibitor that inhibits both wild-
type and mutant EZH2 (half-maximal inhibitory concentrations
[IC50s] ranging in the 2-38 nM). Preclinical studies have demon-
strated cell growth inhibition, induction of apoptosis and differentia-
tion, and dose-dependent regression in a variety of human cancer
cell lines and tumor models, including lymphoma, MRT, and
SMARCA2/SMARCA4-negative small cell carcinoma of the ovary
with hypercalcemia (9-13). In the phase I/II, first-in-human trial
(NCT01897571) in adult patients with advanced solid tumors, the
recommended pediatric phase II dose was determined to be 800 mg
twice daily (14), with tolerable adverse events (AEs) most frequently
(>15%) being asthenia, anemia, anorexia, muscle spasms, nausea,
and vomiting. Dose exposure was correlated with target inhibition
(decreased H3K27Me3 inhibition by immunohistochemistry of skin).
Interestingly, 5 of 13 patients (38%) with SMARCB1 or SMARCA4 loss
showed clinical benefit, including a complete response in a patient
with MRT, a partial response (PR) in a SMARCA4- negative MRT of
the ovary, and prolonged stable disease in 2 patients with ES and 1
patient with SMARCA4-negative MRT of the ovary.

The pediatric phase I study of tazemetostat (EZH-102,
NCT02601937) was conducted in children with relapsed or refrac-
tory MRTs, including ATRT, other SMARCB1-deficient tumors,
and synovial sarcoma. Objective responses were seen in 14% of
the dose expansion cohort population, with a 24% response in
ATRT patients and comparable response rates in patients with
chordoma and ES (15). In January 2020, tazemetostat was granted
FDA approval for the indication of patients aged 16 years and
older with ES in whom complete resection is not feasible. In June
2020, approval was granted for adult patients with relapsed or
refractory follicular lymphomas that harbor an EZH2 mutation
and who have received at least 2 prior systemic therapies.

The National Cancer Institute-Children’s Oncology Group
Pediatric Molecular Analysis for Therapy Choice (NCI-COG
Pediatric MATCH) trial was activated in July 2017 to provide a
national framework for histology-agnostic trials of molecularly
targeted therapies in biomarker-selected populations (16,17).
Centralized tumor sequencing is performed through the Pediatric
MATCH screening protocol, allowing enrollment of patients from
COG institutions in the United States. Patients whose tumors har-
bor a predetermined actionable genetic alteration are eligible for
treatment in a phase II subprotocol trial. Herein, we report the
results of subprotocol arm C of the NCI-COG Pediatric MATCH:
EZH2 inhibitor tazemetostat for the treatment of patients with
tumors harboring alterations in EZH2 or members of the SWI/
SNF complex (NCT03213665).

Methods
Study design and eligibility
The NCI-COG Pediatric MATCH screening protocol and all treat-
ment subprotocols were reviewed by the NCI Central

Institutional Review Board. The study was conducted in accord-
ance with the Declaration of Helsinki. Written informed consent
was obtained from parents or guardians, and assent was also
obtained from the patient where appropriate. Details of the
screening protocol (including details of tumor molecular testing
and subprotocol assignment) and results of the first completed
treatment subprotocol (Arm E, selumetinib) were previously pub-
lished (18,19). Any tumor or histiocytosis histology was eligible
for enrollment. The actionable alterations for Arm C (tazemeto-
stat; NCT03213665) were defined as 1) 2 deleterious mutations in
either SMARCB1 or SMARCA4, 2) immunohistochemical loss of
SMARCB1 or SMARCA4, or 3) hotspot EZH2 mutations (Y646C,
Y646F, Y646H, Y646N, Y646S, A682G, A682V, or A692V)
(Supplementary Table 1, available online).

In addition to the requirement for detection of an actionable
mutation by MATCH screening, criteria for tazemetostat treat-
ment included age 12 months and older, and 21 years and
younger, Karnofsky or Lansky performance score at least 50%,
radiographically measurable disease, and adequate organ func-
tion. Patients were excluded from treatment if they had an
uncontrolled infection, abnormal morphologic abnormalities or
cytopenias on complete blood count, prior history of myeloid
malignancy or T-lymphoblastic lymphoma (T-LBL) or acute lym-
phoblastic leukemia, a history of solid organ transplantation, or
concomitant use of strong CYP3A4-inducing or inhibiting agents.

Tazemetostat was initially orally administered at the recom-
mended pediatric phase II dose of 1200 mg/m2 per dose twice
daily (20). Dosing for patients with extracranial tumors was
reduced to 520 mg/m2 per dose twice daily in response to the
report of secondary T-LBL in a child being treated on a non-
MATCH trial; objective response was previously reported at this
dose level in the non-MATCH trial. Patients received drug contin-
uously with each cycle lasting 28 days. Patients were eligible to
receive therapy for up to 2 years (26 cycles) if there was no evi-
dence of progressive disease or toxicity that met protocol defined
criteria for discontinuation of protocol therapy.

AEs and dose modifications
AEs were reported according to the NCI Common Terminology
Criteria for Adverse Events (CTCAE) version 5.0. All patients who
received at least 1 dose of protocol therapy were considered
evaluable for toxicity. Dose limiting toxicity (DLT) was defined
differently for hematological and nonhematological toxicity.
Treatment could be withheld for DLTs for up to 14 days. If the
DLT resolved to baseline or eligibility parameters within 14 days
of discontinuing therapy, the patient could resume tazemetostat
at a 25% reduced dose; if not, the patient was removed from pro-
tocol therapy. If a recurrent or second DLT occurred at a reduced
dose of tazemetostat, the patient was removed from protocol
therapy. Bromide levels were monitored as tazemetostat is for-
mulated as a bromide salt.

Measurement of response
Any eligible patient who received at least 1 dose of protocol ther-
apy was evaluable for response. Tumor disease evaluations were
obtained every other cycle for 3 occurrences, then every 3 cycles.
For documentation of objective response (complete response or
PR), confirmatory scans were required to be obtained after the
next consecutive cycle. The revised Response Evaluation Criteria
in Solid Tumors [RECIST, version 1.1 (21)] was used to determine
response and progression for solid tumors and 2-dimensional
analysis for central nervous system (CNS) tumors. Central review
was required for any patient who was deemed by site to have a
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complete response, PR, or prolonged stable disease, defined as
6 months and longer, and these results were used to determine
final assessment of response.

Statistical considerations
The study’s primary endpoint was overall response rate (ORR).
The primary study cohort used a single stage design with a mini-
mum of 20 patients. The ORR was compared against a null
benchmark value of 5%. With this design (a¼ 10%), the power
was 90% to detect an improvement in response rate from 5%, if
the treatment was ineffective, to 25% if the agent was sufficiently
effective to warrant further study.

The study’s secondary endpoints included progression-free
survival (PFS), defined as time from initiation of protocol therapy
until the occurrence of disease progression, disease recurrence,
or death from any cause. PFS along with the 95% confidence
intervals (CIs) was estimated using the Kaplan-Meier method.
Fisher exact tests were used to evaluate the association between
patient’s baseline categorical characteristics and treated or
untreated cohorts. Continuous data were assessed by Mann-
Whitney U-test. All statistical analyses were conducted in SAS
(version 9.4) or R (version 4.1).

Results
Patient assignment and characteristics
Between October 2017 and July 2020, 38 patients from 27 study
sites had an actionable mutation detected by MATCH screening,
and 32 were assigned to Arm C tazemetostat (Figure 1); 6 patients
were not assigned during the period when the trial was on hold
after report of a patient developing T-LBL on the pediatric phase I
clinical trial. Of the 32 patients assigned to arm C, 20 (from 17 dif-
ferent sites) enrolled in the trial and all received protocol therapy.
The most common reasons provided for assigned patients not
enrolling in the study were worsening clinical status (n¼ 6) and
trial ineligibility (n¼ 4); the medical team and family of 2 patients
chose a different treatment option outside of Pediatric MATCH.
All 20 patients treated on arm C were evaluable for response and
toxicities. Data as of December 31, 2021, were used for these
analyses.

Demographics and characteristics of the 32 patients assigned
to arm C are shown in Table 1. No statistically significant demo-
graphic differences were noted between patients who were
treated on arm C (n¼ 20) and those who did not enroll (n¼ 12).
Treated patients ranged in age from 1 to 20 years (median,
5 years) with a slight predominance of male patients. ATRT and
MRT were the most common diagnoses for assigned patients (15/
32, 46.9% and 6/32, 18.8%, respectively) as well as those who were
treated (8/20, 40.0% and 4/20, 20.0%) (Table 1; Figure 2;
Supplementary Figure 1, available online). Other diagnoses in
treated patients were Ewing sarcoma (n¼ 2), ES (n¼ 2), and 1
patient each with RMC, hepatocellular carcinoma, ependymoma,
and non-Langerhans cell histiocytosis. Prior therapy of treated
patients is listed in Supplementary Table 2 (available online).

Landscape of actionable alterations
The actionable tumor alterations detected in assigned and
treated patients are shown in Figure 2 and Supplementary Figure
1 (available online). SMARCB1 loss was most common (27/32
[84%] assigned, 16/20 [80%] treated) followed by EZH2 mutation
(4/32 [12%] assigned, 3/20 [15%] treated) and a single treated
patient with SMARCA4 loss. Few co-occurring alterations were
detected, with TP53 as the only recurrently mutated gene (3/32

assigned, 2/20 treated) (Figure 2). Germline cancer susceptibility
gene variants were detected in 2 treated patients: a CHEK2 frame-
shift variant in a 10 -year-old patient with hepatocellular carci-
noma with SMARCB1 loss and a SMARCB1 stop variant in a 3-
year-old patient with ATRT (Supplementary Table 3, available
online).

Adverse events
Of the 20 enrolled and treated patients, all of whom were evalu-
able, 6 (30%) experienced a grade 3 or higher AE with possible or
probable attribution to tazemetostat (Table 2, Supplementary
Table 4, available online). Two patients experienced grade 3 ane-
mia (1 treated with 1200 mg/m2 per dose, the other with 520 mg/
m2 per dose). One patient experienced a grade 3 intracranial hem-
orrhage and another a grade 3 lung infection (treated at 520 mg/
m2 per dose) in their first cycle of treatment. One patient devel-
oped a grade 3 alkaline phosphatase increase in the follow-up
period as their only grade 3 AE. One patient developed multiple

Patients with actionable mutation
(n = 38)

No open study slots
(n = 6)

Patients matched to arm C
(n = 32)

Patients enrolled on arm C
(n = 20)

Receiving other treatment
(n = 1)

Poor clinical status
(n = 6)

Other ineligibility criteria
(n = 4)

Family/physician choice
(n = 1)

Patients starting protocol therapy
(n = 20)

Patients eligible for analysis
(n = 20)

Figure 1. Patient flow diagram of National Cancer Institute-Children’s
Oncology Group Pediatric Molecular Analysis for Therapy Choice (NCI-
COG Pediatric MATCH) arm C. Patient flow diagram of NCI-COG Pediatric
MATCH subprotocol C. Other reasons for ineligibility (n¼ 1 each) were
lack of measurable disease, history of acute myelogenous leukemia,
diagnosis of T-cell lymphoma, and prior treatment with tazemetostat.
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Table 1. Demographics and characteristics of 32 patients assigned to NCI-COG Pediatric MATCH Trial arm Ca

Treated Overall P

Characteristics Yes (n¼20) No (n¼12) Assigned patients (n¼32)

Age at screening protocol enrollment, y .98
Mean (SD) 8.7 (6.94) 8.42 (7.25) 8.59 (6.95)
Median [Min, Max] 5.00 [1.0, 20.0] 5.5 [1.0, 21.0] 5.0 [1.0-21.0]

Sex .72
Female 7 (35.0%) 5 (41.7%) 12 (37.5%)
Male 13 (65.0%) 7 (58.3%) 20 (62.5%)

Race .51
Asian 0 (0%) 1 (8.3%) 1 (3.1%)
Black or African American 3 (15.0%) 3 (25.0%) 6 (18.8%)
Native Hawaiian or Pacific Islander 1 (5.0%) 0 (0%) 1 (3.1%)
White 16 (80.0%) 8 (66.7%) 24 (75.0%)

Ethnicity .20
Hispanic or Latino 3 (15.0%) 5 (41.7%) 8 (25.0%)
Not Hispanic or Latino 16 (80.0%) 7 (58.3%) 23 (71.8%)
Not reported/unknown 1 (5.0%) 0 (0%) 1 (3.1%)

Diagnosis .83
CNS ATRT 8 (40.0%) 7 (58.3%) 15 (46.9%)
Malignant rhabdoid tumor 4 (20.0%) 2 (16.7%) 6 (18.8%)
Ewing sarcoma 2 (10.0%) 1 (8.3%) 3 (9.3%)
Epithelioid sarcoma 2 (10.0%) 0 (0%) 2 (6.3%)
Non-Langerhans cell histiocytosis 1 (5.0%) 0 (0%) 1 (3.1%)
Renal medullary carcinoma 1 (5.0%) 0 (0%) 1 (3.1%)
Hepatocellular carcinoma 1 (5.0%) 0 (0%) 1 (3.1%)
Ependymoma 1 (5.0%) 0 (0%) 1 (3.1%)
Chordoma 0 (0%) 1 (8.3%) 1 (3.1%)
Peripheral T-cell lymphoma 0 (0%) 1 (8.3%) 1 (3.1%)

a The table reflects data collected at screening enrollment. Data are reported as No. (%) unless otherwise indicated. CNS ATRT ¼ central nervous system
atypical teratoid rhabdoid tumor; NCI-COG Pediatric MATCH ¼ National Cancer Institute-Children’s Oncology Group Pediatric Molecular Analysis for Therapy
Choice.

Other
cancer gene
alterations

Arm C
alteration

Gene      n

Age (years):
<12 years
>12 years and <18 years
>18 years

Treated on arm C:
Yes
No

Histology:
Atypical teratoid rhabdoid tumor
Malignant rhabdoid tumor
Epithelioid sarcoma
Ewing sarcoma
Other

SMARCB1        27
EZH2          4

SMARCA4          1
TP53          3
NRAS         1
TSC1         1

CHEK2         1
FBWX7         1

DNAJB1-PRKACA         1

Histology
Age (years)

Treated on arm C

Response to tazemeostat

Response to tazemetostat
PD
SD
PR

Figure 2. Diagnoses and genetic alterations of arm C. Tumor variants detected by gene and patient. The genes with the variants are indicated for each
patient (each column represents a patient). Cooccurring mutations, histology, age, and treated patients as indicated. “Other tumor histologies”: 1
patient each: hepatocellular carcinoma, renal medullary carcinoma, ependymoma, and non-Langerhans cell histiocytosis (n¼ 1). PD ¼ progressive
disease; PR ¼ partial response; SD ¼ stable disease.
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grade 3 AEs during cycle 1, which were dyspnea, abdominal pain,

increased alanine transaminase (ALT), and decreased platelet

count. This same patient had a grade 3 increased gamma-glu-

tamyl transferase (GGT) in the follow-up period. Of the 14 patients

who had radiographs showing open tibial growth plates before the

start of therapy, 3 remained on therapy long enough to undergo

repeat tibial growth plate monitoring, and none of these patients

had evidence of growth plate thickening. Three patients experi-

enced serum bromide elevations. No patients on this trial devel-

oped a secondary malignancy during this trial or in the follow-up

period.

Evaluation of activity and efficacy
Objective response was confirmed in 1 patient (ORR ¼ 5%, 90%

CI ¼ 1% to 20%): a PR in a patient with SMARCA4-deficient non-

Langerhans cell histiocytosis (Rosai Dorfman disease) who

received 1200 mg/m2 per dose twice daily for 26 cycles (maximal

decrease: 91% in 2-dimensional size; Table 3, Figures 3 and 4).

Prolonged stable disease defined as 6 months and longer was

observed in an additional 4 patients, all of whom had tumors

with SMARCB1 loss (Table 3). Of these, 2 patients received

520 mg/m2 dosing. One patient with ES completed 26 cycles.

Almost all other patients came off tazemetostat within 2 cycles.

The median number of cycles completed for the treated cohort

was 2 (range ¼ 1-26). Six-month PFS was 35% (95% CI ¼ 15.7% to

55.2%), and 6-month overall survival (OS) was 45% (95% CI ¼
23.1% to 64.7%) (Figure 3, B and C).

Discussion
In this study we report the results of the NCI-COG Pediatric
MATCH phase II subprotocol C with tazemetostat for the treat-
ment of patients with tumors harboring gain-of-function muta-
tions in EZH2 or loss-of-function mutations in SWI/SNF complex
subunit members SMARCB1 and SMARCA4. The nationwide
molecular screening strategy used in Pediatric MATCH was effec-
tive at identifying children and young adults eligible for treat-
ment with tazemetostat, with 32 patients from 18 different COG
study sites assigned to arm C. Despite rhabdoid tumors being
most common in young children (median age of 3 years for the 12
ATRT-treated and MRT-treated patients), adolescent and young
adult patients (aged 15-21 years) were also well represented,
comprising 35% of the cohort. Although the expected histologies
of ATRT, MRT, and ES were most frequent, patients with diverse
tumor types were assigned (10 different diagnoses in 32 patients)
and treated (8 diagnoses in 20 patients) in Pediatric MATCH, dem-
onstrating the strength of a national, disease-agnostic screening
protocol in matching patients to a precision medicine trial.

As observed in other pediatric and adult trials of tazemetostat,
the agent was relatively well tolerated (14,20,22,23). Toxicities
seen in Pediatric MATCH were consistent with previous studies,
including thrombocytopenia, anemia, and liver laboratory abnor-
malities (Table 2). In this cohort of children with relapsed tumors
harboring EZH2 mutations or loss of SMARCB1 or SMARCA4, the
primary efficacy endpoint was not reached with single agent
tazemetostat, which produced only 1 objective response (ORR ¼
5%). This was a PR in a single patient with non-Langerhans cell
histiocytosis and evidence of tumor SMARCA4 loss by IHC who
received tazemetostat for 2 years with minimal side effects.
Although infrequent, variants in SMARCA4 have previously been
reported in Rosai Dorfman disease (24,25), highlighting the value
of molecular profiling such as that used in Pediatric MATCH to
identify rare variants occurring in uncommon cancer types. In
addition to this PR, prolonged stable disease of 6 months or longer
(range ¼ 9-26 cycles) was observed in 4 of 20 (20%) treated
patients, including 2 patients at the lower dose of 520 mg/m2,
suggesting a potential role of tazemetostat in disease stabiliza-
tion, specifically as a maintenance therapy or in combination
with other agents.

The diversity of tumor diagnoses and molecular alterations in
this 20-patient Pediatric MATCH cohort makes conclusions
regarding the efficacy of tazemetostat for specific tumor types
and/or alterations challenging. Prolonged disease stabilization
was seen in 4 of 16 (25%) patients with SMARCB1-deficient
tumors (including 1 ATRT patient, both patients with ES, and the
only patient with RMC), despite the lack of objective responses in
this group. The initial FDA approval of tazemetostat in January
2020 for treatment of ES with SMARCB1 loss was based on an

Table 2. Grade 3 or above adverse events (AEs) potentially
associated with the protocol treatment (attribution: possible,
probable, or definite) according to Common Terminology Criteria
for Adverse Events (CTCAE) v5.0a

Type of AE Grade 3 Grade 4 or 5

Dose level 1200 mg/m2, (N¼ 13)
Abdominal pain 1 (7.7%) 0
Alanine aminotransferase increased 1 (7.7%) 0
Alkaline phosphatase increased 1 (7.7%) 0
Anemia 1 (7.7%) 0
Dyspnea 1 (7.7%) 0
GGT increased 1 (7.7%) 0
Intracranial hemorrhage 1 (7.7%) 0
Platelet count decreased 1 (7.7%) 0
Dose level 520 mg/m2, (N¼ 7)
Anemia 1 (14.3%) 0
Lung infection 1 (14.3%) 0

a Data are reported as number of patients (percentage of the treated
patients) separately by dose level. GGT ¼ gamma-glutamyl transferase.

Table 3. Clinical and genetic details of patients with objective response or prolonged stable diseasea

Patient
ID

Age (y) Histology Genetic
alteration

Other
mutated genes

Tazemetostat
dose

Best
response

No.
cycles

PFS
(mo)

Reason for off-
study treatment

11 3 ATRT SMARCB1 loss TSC1 1200 mg/m2 SD 13 13.7 Physician discretion
4 18 ES SMARCB1 loss None 1200 mg/m2 SD 9 7.8 PD
7 15 ES SMARCB1 loss None 520mg/m2 SD 26 28.3 Study completion
6 19 RMC SMARCB1 loss None 520mg/m2 SD 12 10.2 PD
3 10 Histiocytosis

(Non-LCH)
SMARCA4 loss None 1200 mg/m2 PR 25þ 42.1 Physician discretion

aATRT ¼ atypical teratoid rhabdoid tumor; ES ¼ epithelioid sarcoma; LCH ¼ Langerhans cell histiocytosis; PD ¼ progressive disease; PFS ¼ progression-free survival;
RMC ¼ renal medullary carcinoma.
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ORR of 15% (95% CI ¼ 7% to 26%) and the observation that 67% of
responses lasted 6 months or longer (22). Preliminary results
from the expansion phase of a phase I multicenter pediatric
study of tazemetostat (NCT2601937) have included an ORR of
14% (9/63) including 5 of 21 ATRT, 2 of 6 chordomas, 2 of 9 ES,
and 0 of 21 non-CNS rhabdoid tumors (15). In combination, these
data suggest that among pediatric cancer types with SMARCB1
loss, responses to tazemetostat are more frequently observed in
ATRT and ES compared with non-CNS MRT (responses in 0/4
patients in Pediatric MATCH and 0/21 patients in the non-
MATCH pediatric trial). One consideration, however, is the poten-
tial impact of the tazemetostat dose reduction from 1200 mg/m2

per dose to 520 mg/m2 per dose twice daily for patients with non-
CNS disease on response outcomes and efficacy. On our study, 3
of 5 of the patients who had PR or stable disease were treated at
the 1200-mg/m2 per dose regimen.

All 3 patients with activating EZH2 mutations treated in
Pediatric MATCH (Ewing sarcoma � 2, ependymoma) came off
study at 2 cycles for tumor progression, in marked contrast to the
ORR of approximately 70% observed for adult patients with
refractory EZH2-mutant follicular lymphomas (that led to FDA
approval for that cancer type). Although EZH2 (and the PRC2
complex, more broadly) has been proposed as a potential target
in diverse pediatric cancer types (12,26), its role as a primary bio-
logical driver of tumorigenesis in Ewing sarcoma and ependy-
moma is unknown, and our small cohort size limits ability to
generalize these findings.

Other studies of tazemetostat have revealed that tumor
regression in response to alteration of the chromatin landscape
can be a relatively slow process: 3.7 months to first response in
patients with follicular lymphoma (23) and 3.9 months in patients
with ES (22). In this refractory cancer cohort where most patients
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did not receive more than 2 cycles of study drug due to tumor
progression, the potential impact of tazemetostat monotherapy
appears limited, though encouraging activity was noted on the
pediatric phase 1 EZH-102 trial (15). A combination therapy strat-
egy has proven beneficial for another class of epigenetic modi-
fiers: DNMT3A inhibitors with venetoclax (27). Given the signals
of activity observed for this generally well-tolerated oral targeted
agent, future trials that incorporate tazemetostat in a combinato-
rial approach with conventional chemotherapy, radiation ther-
apy, or other biologic or immunologic agents may offer
meaningful clinical benefit to patients with these rapidly aggres-
sive tumors and few curative treatment options. The critical role
that EZH2 plays in the immune system (28), particularly in rhab-
doid tumors, suggests that the combination of an EZH2 inhibitor
with immunotherapy may be a particularly attractive approach.

Overall, the 20 patients enrolled on this trial represented
diverse and ultra-rare pediatric cancer diagnoses with small
numbers within each disease cohort. Integration of Pediatric
MATCH data with other trials reporting outcomes in molecularly
characterized pediatric and adult patients and laboratory studies
to identify biological and genetic explanations for this diversity of
responses will be critical to better understand the potential role
of tazemetostat for treatment of pediatric cancers. In addition, as
tazemetostat continues to be further evaluated in other pediatric
trials, particularly in SMARCB1-deficient tumors, our findings
bolster its potential in future combinatorial approaches for these
difficult-to-treat diseases.
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