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Abstract
Purpose This study was performed to determine the maximum tolerated dose (MTD) or recommended phase 2 dose (RP2D) 
of the immunomodulatory agent, lenalidomide, when administered daily during 6 weeks of radiation therapy to children 
with newly diagnosed diffuse intrinsic pontine glioma (DIPG) or high-grade glioma (HGG)
Patients & methods Children and young adults < 22 years of age with newly diagnosed disease and no prior chemotherapy 
or radiation therapy were eligible. Children with HGG were required to have an inoperable or incompletely resected tumor. 
Eligible patients received standard radiation therapy to a prescription dose of 54–59.4 Gy, with concurrent administration 
of lenalidomide daily during radiation therapy in a standard 3 + 3 Phase I dose escalation design. Following completion 
of radiation therapy, patients had a 2-week break followed by maintenance lenalidomide at 116 mg/m2/day × 21 days of a 
28-day cycle.
Results Twenty-nine patients (age range 4–19 years) were enrolled; 24 were evaluable for dose finding (DIPG, n = 13; HGG, 
n = 11). The MTD was not reached at doses of lenalidomide up to 116 mg/m2/day. Exceptional responses were noted in DIPG 
and malignant glioma (gliomatosis cerebri) notably at higher dose levels and at higher steady state plasma concentrations. 
The primary toxicity was myelosuppression.
Conclusion The RP2D of lenalidomide administered daily during radiation therapy is 116 mg/m2/day. Children with malig-
nant gliomas tolerate much higher doses of lenalidomide during radiation therapy compared to adults. This finding is critical 
as activity was observed primarily at higher dose levels suggesting a dose response.

Keywords Lenalidomide · Pediatric neuro-oncology · Radiation · Diffuse intrinsic pontine glioma · High grade glioma

Introduction

Malignant gliomas represent a leading cause of cancer 
death in children. Although histologically similar to adult 
malignant gliomas, significant biologic differences exist [1]. 
Unlike adults, there is no standard adjuvant chemotherapy 
for treatment of malignant gliomas in children [2]. Rather, 
the standard treatment paradigm includes surgery if possi-
ble, radiation therapy, and typically chemotherapy with and/
or following radiation therapy. Immunotherapeutic agents 
are being investigated as a therapeutic option, but adverse 
events, such as pseudo-progression, have limited their use 
in the CNS tumors to date.

Lenalidomide, a potent thalidomide analog, is an immu-
nomodulatory agent (IMiD) with immunostimulatory, 
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anti-inflammatory, anti-angiogenic and pro-apoptotic prop-
erties. Lenalidomide is FDA-approved for use in adults with 
multiple myeloma or mantle cell lymphoma and for those 
with myelodysplastic syndrome associated with 5q deletion 
[FDA package insert]. In single agent trials of lenalidomide 
in adults with refractory solid tumors, significant myelosup-
pression was observed at doses over 50 mg/day [3, 4]. Inter-
estingly, children tolerate much higher doses of lenalidomide 
despite similar pharmacokinetic profiles [5–7]. In the Phase I 
trial of single agent lenalidomide in children with recurrent, 
refractory or progressive CNS tumors, lenalidomide was 
tolerated at doses of 116 mg/m2/day × 21 days of a 28-day 
cycle, and no maximum tolerated dose (MTD) was defined. 
There was evidence of activity (within a Phase I trial) with 
45% (23 of 51) of patients receiving six or more cycles of 
therapy and objective responses observed at the higher dose 
levels suggesting a possible dose–response relationship [6].

Because thalidomide is a radiation modifier [8], a pilot 
study of lenalidomide administered concurrently with radia-
tion therapy was performed in adults with newly diagnosed 
glioblastoma multiforme [9]. Patients were treated with 
lenalidomide for 3 weeks on/1 week off during radiation 
therapy. The MTD of lenalidomide on this schedule was 
15 mg/m2/day [9]. Median time to progression was 5 months 
(95% CI 3.95–7.14 months), and median overall survival 
was 11 months (95% CI 9.45–15.55) [9].

Given the multiple anti-tumor mechanisms of lenalido-
mide, encouraging single agent results in pediatric clinical 
trials, potential dose–response, and better tolerability in 
children, we performed a Phase I study (NCT01222754) 
administering lenalidomide daily, concurrently with radia-
tion therapy, in children with newly diagnosed DIPG or 
high-grade glioma to determine the tolerability and toxicity 
profile when administered at doses up to 116 mg/m2/day.

Patients and methods

Eligibility

Inclusion criteria included age < 22 years, newly diagnosed 
HGG (histologic confirmation required) or DIPG (histologic 
confirmation not required if considered typical, i.e. hypo- 
or iso-intense lesion on T1-weighted imaging, hyperintense 
on FLAIR/T2-weighted sequences, epicenter in the pons, 
involving > 50% of pons), and no prior radiation therapy or 
chemotherapy. Patients with HGG were required to have 
inoperable disease or residual disease after initial resection. 
Patients were required to have a performance score (Lansky 
or Karnofsky) ≥ 60, ability to swallow capsules, and ade-
quate bone marrow function with absolute neutrophil count 
(ANC) ≥ 1000/μl and platelets ≥ 100,000/μl. Patients with 
overt renal, hepatic, cardiac or pulmonary disease, known/ 

suspected coagulation disorder, history of Toxic Epidermal 
Necrosis or Stevens-Johnson syndrome, need for spinal radi-
ation therapy (e.g. cord compression), and those pregnant 
or breastfeeding were excluded. Females of child-bearing 
potential and sexually active males were required to com-
mit to abstinence from heterosexual intercourse or utilize 
two methods of birth control prior to study entry and for the 
duration of study participation.

The institutional review boards of each participating 
institution approved the protocol prior to enrollment, and 
continuing approval was maintained throughout the study. 
Patients or their legal guardians gave written informed con-
sent, and assent was obtained as appropriate.

Treatment regimen and dose escalation

Lenalidomide was supplied by the National Cancer Insti-
tute’s Cancer Therapy Evaluation program (CTEP). The 
dose-finding period was defined as the Radiation Phase, 
during which eligible patients received lenalidomide cap-
sules orally, every day, beginning with the first fraction 
of radiation therapy and continuing through the last frac-
tion of radiation therapy (i.e. approximately 6 weeks). All 
patients received standard radiation therapy administered 
to the planning target volume with conventional fractiona-
tion (i.e. 180 cGy daily, 5 days/week) to a prescription dose 
of 54–59 Gy. The lenalidomide dose escalation schema is 
provided in Table 1. No intra-patient dose-escalation was 
allowed. After completion of this dose-finding period, 
patients had a 2-week break followed by initiation of the 
Maintenance Phase. All patients initiated lenalidomide ther-
apy during the Maintenance Phase at the previously defined 
recommended Phase 2 dose (RP2D) for single agent lena-
lidomide, i.e. 116 mg/m2/day × 21 days of a 28-day course, 
and continued until development of unacceptable toxicity, 
disease progression or completion of 24 courses of mainte-
nance therapy. Study was later amended to extend therapy 
beyond 24 courses of maintenance for those deriving clinical 
benefit.

Dose escalation proceeded in cohorts of 3–6 patients. 
After 3 evaluable patients were accrued at a given dose 
level, the study was temporarily closed to accrual until tox-
icities could be evaluated through the end of the Radiation 
Phase. At the MTD/RP2D, patient accrual was expanded to 
include up to 12 patients in an attempt to treat a minimum 
of 3 patients < 12 years of age and a minimum of 3 patients 
age ≥ 12 years.

Definition of MTD and DLT

The DLT observation period was defined as the time from 
the first dose of lenalidomide through 2 weeks post-radiation 
completion. Those who missed more than three doses during 
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the Radiation Phase for reasons other than toxicity were not 
fully evaluable for dose finding and replaced. The MTD of 
lenalidomide when administered with standard radiation 
therapy was defined as the maximum dose level at which 
no more than one of six patients experienced a DLT and 
above which two or more patients of a cohort of up to six 
encounter DLT. The planned maximum dose to be evaluated 
was 116 mg/m2/day; if no MTD was defined, 116 mg/m2/day 
would be the RP2D.

Toxicities were graded according to the NCI Common 
Terminology Criteria (CTCAE Version 4.0). Non-hemato-
logic DLT was defined as any grade 4 toxicity; any grade 3 
toxicity with the specific exclusion of grade 3 nausea or eme-
sis controlled by antiemetics, hepatotoxicity that returned 
to ≤  grade 1 within 7 days of withholding drug and did not 
recur on re-challenge, and fever or infection < 5 days dura-
tion; any grade 2 toxicity persisting for > 3 days and con-
sidered medically significant or intolerable that it required 
treatment interruption; any other drug-related adverse event 
that required treatment interruption for > 3 days and recurred 
with re-challenge of the drug. Hematologic DLT was defined 
as ≥ 2 platelet counts < 50,000/μl, ≥ 1 week delay in begin-
ning Maintenance Phase due to low ANC or platelet count, 
and any grade 4 neutropenia.

Dose modification for toxicity

If DLT occurred during radiation therapy, no further lena-
lidomide was administered during the Radiation Phase. 
These patients were eligible to restart lenalidomide during 
the Maintenance Phase if the DLT resolved. Patients who 
had DLT during the Maintenance Phase were allowed up to 
two dose reductions (88 mg/m2/day and 52 mg/m2/day). Any 
patient who had a non-central line related thromboembolic 
event had lenalidomide permanently discontinued, although 
this was not considered a dose-limiting event.

Lenalidomide was held if ANC < 500/μl or platelet 
count < 50,000/μl at any time point. If occurring during the 
Radiation Phase, lenalidomide was held and not restarted 
until the Maintenance Phase. If occurring during the 

Maintenance Phase, the study agent was held until ANC 
was ≥ 1000/μl and platelet count was ≥ 100,000/μl unsup-
ported. During Maintenance Phase, patients were treated on 
the next lowest dose if any course was delayed > 1 week due 
to myelosuppression. Lenalidomide was held for patients 
who had a non-hematologic DLT until the toxicity returned 
to baseline or ≤ grade 1. Upon resolution, patients on the 
Maintenance Phase were treated at the next lower dose level. 
If a DLT did not return to baseline within 14 days while 
holding study drug, the patient was no longer eligible to 
receive lenalidomide. If toxicity was grade 1 or 2 and fully 
resolved within 3 days, the patient was re-challenged at the 
same dose level. If the toxicity recurred, lenalidomide was 
again held until resolution and the patient then dosed at the 
next lower dose level.

Assessment of anti‑tumor activity

Response was assessed as a secondary objective utilizing 
radiographic response in patients with measurable disease. 
MRI was performed within 2 weeks prior to registration, 
immediately prior to the beginning of Maintenance Phase 
(Course 2), every second course through Course 24, then 
ever third course thereafter through end of treatment. 
Spine MRI was obtained at baseline in all patients, prior to 
courses 4, 10, 16, 22 and at completion of therapy. Complete 
response was defined as complete disappearance of all tumor 
and mass effect, on a stable or decreasing dose of steroids, 
accompanied by a stable or improving neurologic exami-
nation, maintained for at least 6 weeks. Partial response 
was ≥ 50% reduction in tumor size based on area calculated 
using maximal perpendicular cross-sectional measurements, 
on a stable or decreasing dose of corticosteroids, accompa-
nied by a stable or improving neurologic examination, main-
tained for at least 6 weeks. Progressive disease was defined 
as worsening neurologic abnormalities not explained by 
causes unrelated to tumor progression, appearance of a new 
lesion, or ≥ 50% increase in bi-dimensional measurement 
over the smallest sum observed. The sequences best repre-
sentative of tumor burden were used (generally T2/FLAIR 

Table 1  Lenalidomide dose 
escalation schema

*Starting dose level

Dose level Dose of 
radiation 
(Gy)

Dose of lenalidomide during radi-
ation (continuous daily dosing)

Dose of maintenance lenalidomide (28-
day course; 21 days on and 7 days off)

− 1 54–59.4 10 mg/m2/daily 116 mg/m2

0 54–59.4 15 mg/m2/daily 116 mg/m2

1* 54–59.4 32 mg/m2/daily 116 mg/m2

2 54–59.4 52 mg/m2/daily 116 mg/m2

3 54–59.4 88 mg/m2/daily 116 mg/m2

4 54–59.4 116 mg/m2/daily 116 mg/m2
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for DIPG). Progression free survival (PFS) was defined as 
duration from date of initial diagnosis to date of progression. 
Overall survival (OS) was determined from date of initial 
diagnosis to date of death.

Pharmacokinetics

Pharmacokinetic studies were performed at baseline and 
steady state. Samples were collected prior to the first dose 
of therapy and prior to the daily dose on any day on, or after, 
Day 7 during the Radiation Phase. Samples were collected in 
green-top heparinized tubes, immediately placed on ice, then 
stored and analyzed by a validated liquid chromatography/
mass spectrometry (LC/MS) assay as previously reported 
[6, 10].

Statistical considerations

This trial used a conventional 3 + 3 phase 1 design to estab-
lish the MTD/RP2D of lenalidomide administered with radi-
ation therapy. In the expanded cohort at the recommended 
dose, < 33% of patients (< 4 patients out of 12) should have 
experienced DLT attributable to lenalidomide.

Secondary objectives included assessment of long-
term tolerability of lenalidomide. This was descriptive and 
included the number of patients requiring one or two dose 
reductions, the timing of the dose reductions (course num-
ber), and the specific toxicities (e.g. myelosuppression). 
Exploratory objectives included correlation of steady state 
plasma levels of lenalidomide with toxicities and outcome.

Results

Patient demographics and characteristics

Twenty-nine patients were enrolled; n = 24 were evaluable 
for dose-finding. Inevaluable patients included those miss-
ing ≥ 3 doses of lenalidomide during dose-finding (n = 3), 
inability to reliably swallow pills (n = 1), and withdrawal of 
consent prior to starting therapy (n = 1). Diagnoses of evalu-
able patients included DIPG (n = 13), and HGG (n = 11), 
including 2 patients with gliomatosis cerebri Grade III ana-
plastic astrocytoma by biopsy (Table 2).

Radiation therapy

The prescription dose to the planning target volume was 
54–59.4  Gy administered in 180  cGy fractions. Actual 

radiation therapy doses ranged from 54–59.4 Gy (mean 
57 Gy) administered over a median of 44 (range 39–50) 
days.

Toxicity

Twenty-eight patients received lenalidomide. (One patient 
withdrew prior to receiving any drug.) Initially, no DLT was 
observed in the first three dose levels (32, 52, and 88 mg/m2) 
and dose escalation to 116 mg/m2/day occurred (see Table 3 
for details). A total of 14 patients were treated at the 116 mg/
m2/day dose level; 12 are evaluable (two patients missed 
three doses of drug, for reasons other than toxicity). Of the 
evaluable patients, two had DLT (Gr 3 hemolytic anemia and 
Gr 4 thrombocytopenia, n = 1; Gr 4 thrombocytopenia, n = 1) 

Table 2  Patient demographics

Num-
ber of 
patients

Enrolled 29
Evaluable for dose-finding 24
Age, years (at consent) mean 10.8
Median 9
Range 4–19
Gender
 Male 18
 Female 11

Diagnosis
 DIPG 15
 HGG 14

Table 3  DLT by dose level

Dose level Evaluable 
patients (n)

No. patients 
with DLT

DLT

32 mg/m2/day 3 0
52 mg/m2/day 3 0
88 mg/m2/day 8 2 Prolonged 

neutropenia 
(n = 1)

Prolonged 
thrombo-
cytopenia 
(n = 1)

116 mg/m2/day 12 2 Hemolysis (Gr 
3), throm-
bocytopenia 
(Gr 4)

(n = 1)
Thrombocyto-

penia, Gr 4 
(n = 1)
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necessitating discontinuation of lenalidomide during radia-
tion therapy. As per the definition of MTD in the expanded 
cohort at the recommended dose, < 33% of patients (< 4 
patients out of 12) should have experienced DLT attribut-
able to lenalidomide; the MTD was therefore not reached 
at 116 mg/m2/day and this is therefore the identified RP2D. 
Other toxicities at least possibly related to lenalidomide are 
listed in Table 4.

Long‑term tolerability

Patients began Maintenance Phase beginning 2 weeks after 
completion of radiation therapy (n = 21) or at the time of 
count recovery (n = 2). Of those patients receiving main-
tenance lenalidomide, the number of courses ranged from 
1–41, (median 7). Nine patients required dose reductions 
during maintenance (one reduction, n = 6; two reductions, 
n = 3) all between courses 3–6; two patients (ages 19 and 17 

Table 4  Toxicities at least 
possibly attributed to 
lenalidomide (at any time while 
on study)

Toxicity Total no. of 
patients

Grade (by incident)

1 2 3 4

Abdominal pain 2 2
Alanine aminotransferase increased 8 9
Anorexia 4 5
Back pain 1 1
Blood bilirubin increased 2 2 2
Blurred vision 1 1
Bone pain 1 1
Cardiac disorders 1 1
Constipation 16 17 3
Delirium 1 1
Depression 1 1
Diarrhea 4 4
Dry skin 1 1
Dysgeusia 2 1 1
Fatigue 17 21 4
Gastrointestinal pain 1 1
Headache 7 9
Hemolysis 1 1
Hyperhidrosis 1 1
Hypersomnia 1 1
Hypertension 1 1
Infections and infestations—gastroenteritis 1 1
Infections and infestations—Staphylococcus aureus 1 1
Insomnia 1 1
Lymphocyte count decreased 15 22 22 12 2
Nausea 4 4
Neutrophil count decreased 8 2 5 6 1
Oral pain 1 1
Pain—lower jaw pain 1 1
Palmar-plantar erythrodysesthesia 1 1
Platelet count decreased 17 29 7 9 2
Pruritus 2 2
Rash maculo-papular 3 3
Skin and subcutaneous tissue disorders 3 4 3
Skin hyperpigmentation 1 1
Stomach pain 2 3
Voice alteration 1 1
Vomiting 2 2 1
White blood cell decreased 14 26 14 1
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years) were removed from protocol therapy for continued 
myelosuppression following two dose reductions.

Dose reductions during maintenance were more frequent 
in patients enrolled at the higher dose levels (Table 5). All 
dose reductions during maintenance were for neutropenia 
and/or thrombocytopenia.

Pharmacokinetics

Plasma for pharmacokinetic studies was collected at steady 
state (n = 22). No lenalidomide was detected in two patient 
samples; these samples are not included in the analyses as 
this was likely due to an error in sample preparation. The 
remaining samples (n = 20) had lenalidomide concentrations 
ranging from 29.35 to 1192.64 nM (median 188.48 nM). 
No significant correlation between dose level and steady 
state lenalidomide concentrations, number of courses 
or DLT was identified, although analysis was limited by 
sample numbers at the two lower dose levels (n = 3). Two 

exceptional responders had higher steady state concentra-
tions, i.e. 774.05 and 1039.76 nM, and one patient received 
23 courses of therapy had the highest plasma concentration 
at 1192.64 nM.

Assessment of efficacy

In the DIPG cohort, median PFS and OS for patients 
receiving any therapy (n = 14) was 6.5  months (range 
126–1166 days) and 11.1 months (range 185–1556 days), 
respectively. In the HGG cohort (n = 11), median PFS and 
OS were 11.0 months (range 82–687 days) and 26.7 months 
(range 296–1491 days), respectively.

There were two exceptional responders, (Fig. 1) includ-
ing one patient with DIPG and one patient with HGG. The 
patient with DIPG was diagnosed at age 5 years, treated at 
dose level 116 mg/m2/day and received 55.8 Gy radiation 
therapy. She continued on lenalidomide maintenance therapy 

Table 5  Long term tolerability of lenalidomide

Patient # Dose level
(mg/m2/day)

Total # cycles Cycle at reduction Reason for reduction

1 32 3
2 32 5
3 32 11
4 52 6 C4 Prolonged neutropenia
5 52 9
6 52 5
7 88 1
8 88 1
9 88 2
19 88 5 C4, C6 Gr 3 thrombocytopenia, Gr 4 neutropenia
23 88 7 C3, C5 Gr 4 neutropenia, dose-limiting thrombocytopenia
26 88 7 C4, C6 Prolonged neutropenia
27 88 7 C4 Prolonged thrombocytopenia
28 88 4
29 88 13
10 116 5
11 116 1
13 116 41
14 116 7
15 116 1
16 116 6 C5 Gr 4 neutropenia
17 116 21
18 116 6
20 116 8
21 116 5 C5 Delay secondary to neutropenia Gr 3
22 116 23 C3, C5 Gr 4 neutropenia
24 116 5 C4 Thrombocytopenia
25 116 7
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for 41 total cycles without any dose reductions or further 
interruption.

The second exceptional responder was a 19 years old 
male with a biopsy proven diffuse anaplastic glioma 
(WHO III) who enrolled on this study at dose level 88 mg/
m2/day and received 54 Gy whole brain radiation therapy. 

He had a near complete response following radiation and 
lenalidomide. He required two dose reductions of lenalido-
mide (courses 4 and 6), but continued to have dose limiting 
myelosuppression. He was treated with lower dose lena-
lidomide off-study, but had disease recurrence 15 months 
after study entry.

Fig. 1  Top panel axial FLAIR images of patient with DIPG at a diagnosis, b 3 months post = XRT, and c 2.5 years post diagnosis. Lower panel 
FLAIR and T1-post contrast axial images of patient with gliomatosis cerebri at d diagnosis, e post-XRT, and f 6 months post-XRT
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Discussion

Lenalidomide, administered daily, every day during radia-
tion therapy, is safe and tolerated in children with DIPG 
and malignant gliomas. The RP2D is 116  mg/m2/day, 
administered daily during radiation therapy.

As in the initial single agent clinical trials, pediatric 
patients are able to tolerate much higher doses of lena-
lidomide compared to adults. This held true despite simi-
lar definitions of DLT and more intensive administration 
of lenalidomide during radiotherapy on this study; in the 
adult trial of lenalidomide with radiation therapy, lenalido-
mide was administered daily beginning  4–7 days prior to 
radiation therapy and continued thereafter in 4-week cycles 
(3 weeks on, 1 week rest) [9]; in this pediatric study, patients 
received lenalidomide daily, beginning with the first frac-
tion of therapy and continuing until completion. Although 
fatigue and nausea were prominent DLTs in both studies, 
there was a lower incidence of venous thromboembolism, 
again as observed in the initial single agent pediatric studies. 
Myelosuppression was common, as expected. An increase in 
leptomeningeal disease was not observed as the incidence on 
this study is consistent with historical cohorts.

It is not clear why pediatric patients appear to tolerate 
lenalidomide better than adults. Prior studies have demon-
strated similar pharmacokinetic profiles between the two 
populations, although the adult PK studies did not include 
higher dose levels [5, 6]. It is notable, however, that older 
patients on this trial, had more frequent myelosuppres-
sion and the need for dose reduction compared to younger 
patients, in general. Although 116  mg/m2 is the RP2D 
identified on this study, significant myelosuppression was 
observed at the 88 mg/m2 dose level, suggesting patients 
should be monitored closely. Again, as in the single agent 
study, there is no clear correlation of toxicity with dose level, 
and too few patients to assess correlation of age, body size, 
dose and toxicity.

Addressing the reasons for better tolerability becomes 
important, though, as there appears to be a potential dose 
response. In this study, the two exceptional responders, 
including patients with diseases known to be exceptionally 
difficult to treat, were treated at the higher dose levels and 
had coinciding high plasma concentrations of lenalidomide 
at steady state. These patients had little else in similarity, 
with one being a 20 kg 5-year old female who tolerated more 
than three years of lenalidomide without any delay from 
toxicity or dose reduction, and the other an 80 kg adult male 
who required two dose reductions and subsequent removal 
from the study due to dose-limiting myelosuppression. 
The question of possible activity and improved response in 
the adult population if they could tolerate higher doses of 
lenalidomide is intriguing. However, plasma lenalidomide 

concentrations is not the only variable, as one patient with 
DIPG received 11 courses of lenalidomide at the lowest dose 
level and with low plasma concentrations, while another 
receiving higher dose levels and with higher plasma con-
centrations progressed after two courses of therapy. Addi-
tionally, the PFS and OS of these cohorts, particularly for 
DIPG, are similar to historical cohorts. While this is disap-
pointing, the identification of two exceptional responders 
sustains interest in the IMiDs for the treatment of malignant 
glioma. Combining lenalidomide and radiation therapy with 
other chemotherapeutic agents may be necessary to observe 
a more significant anti-tumor response. In this study, phar-
macodynamic markers did not provide additional insight, 
although they were performed within the confines of a Phase 
1 trial, and there is known physiologic and technical vari-
ability in their measurements.

This is the first study evaluating IMiDs in combination 
with radiation therapy in children with malignant glioma. 
Further studies that expand our understanding of this class 
of agents on the tumor and/or its microenvironment and that 
include contemporary genomic evaluation of patients are 
critical, as is understanding its significantly better tolerabil-
ity in children.
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