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The treatment of patients with recurrent glioblastoma
remains a major oncologic problem, with median sur-
vival after progression of 7–9 months. To determine
the maximum tolerated dose and dose-limiting toxicity
(DLT), the combination of dasatinib and cyclonexyl-
chloroethyl-nitrosourea (CCNU) was investigated in
this setting. The study was designed as multicenter, ran-
domized phase II trial, preceded by a lead-in safety
phase. The safety component reported here, which also
investigated pharmacokinetics and preliminary clinical
activity, required expansion and is therefore considered
a phase I part to establish a recommended dosing
regimen of the combination of CCNU (90–110 mg/
m2) and dasatinib (100–200 mg daily). Overall, 28 pa-
tients were screened, and 26 patients were enrolled.
Five dose levels were explored. DLTs, mainly myelosup-
pression, occurred in 10 patients. Grade 3 or 4 neutropenia
was recorded in 7 patients (26.9%) and thrombocytopenia
in 11 patients (42.3%). No significant effect of
CCNU coadministration on dasatinib pharmacokinetics
was found. Median progression-free survival (PFS) was
1.35 months (95% confidence interval: 1.2–1.4) and

6-month PFS was 7.7%. In this phase I study of recurrent
glioblastoma patients, the combination of CCNU and
dasatinib showed significant hematological toxicities
and led to suboptimal exposure to both agents.
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P
rognosis of patients with glioblastoma remains
poor, with a median survival of approximately
15 months and a 2-year survival rate of 27%,

despite surgical resection, temozolomide chemotherapy,
and radiation therapy (RT).1 The majority of patients
have recurrence within 1 year and usually die of the
disease within 6–8 months after recurrence. Once a glio-
blastoma recurs, treatment options are limited, and che-
motherapy is commonly proposed. Novel targeted
approaches have therefore been evaluated in this
setting.2–4 The central role of the Src-kinase family in
the pathogenesis of glioblastoma has recently been thor-
oughly documented,5,6 and it is known that Src is re-
sponsible for the invasiveness of glioblastoma cells.7,8

The Src-kinase family consists of 9 related nonreceptor ty-
rosine kinases, several of which are implicated in cancer,
regulating 3 main cellular functions: adhesion, invasion,
and motility. Dasatinib (BMS [Bristol-Myers
Squibb]-354825) is a potent orally available inhibitor of
Src kinases and has been approved for the treatment of
chronic myeloid leukemia. Dasatinib also inhibits
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several other oncogenic kinases linked to diverse malig-
nancies, including c-Kit and c-Fms, discoidin domain re-
ceptor platelet-derived growth factor receptor–b, and
Eph receptor kinases. Furthermore, treatment with
nitrosoureas decreases Src protein in vitro,9 and
synergy was demonstrated in dasatinib with chemother-
apy. A study of dasatinib as a single agent in recurrent
glioblastoma suggested only minor benefit.10 However,
it has been hypothesized that a targeted therapy
against Src kinase may increase the antitumor effect of
cyclonexyl-chloroethyl-nitrosourea (CCNU). We report
the results of the safety cohort of a European
Organization for Research and Treatment of Cancer
(EORTC) phase I/II trial of dasatinib in combination
with CCNU in recurrent glioblastoma patients.

Patients and Methods

Eligibility Criteria

Patients eligible for this study had histologically
verified glioblastoma according to the WHO 2007 clas-
sification, recurrent after standard RT with concomitant
and adjuvant temozolomide. Prior exposure to other
agents as part of initial therapy was allowed if at least
4 weeks had elapsed since the end of treatment and if pa-
tients had recovered from all toxicity. Other than reop-
eration, no prior therapy for recurrent disease was
allowed. In case of reoperation, a postsurgery MRI
within 48 h after surgery must have been available, but
presence of residual disease was not required because
the primary endpoint for the phase II part of the study
was progression-free survival (PFS) at 6 months
(PFS6). In patients without residual disease or with non-
measurable disease after a second surgery, PFS was cal-
culated from enrollment to disease progression at MRI.
For non-operated patients, documentation was needed
(within 2 weeks prior to enrollment) of at least 1 bidi-
mensionally contrast-enhancing lesion (diameter
≥2 cm).

In order to exclude pseudoprogression11–13 or radia-
tion necrosis, RT must have been completed at least 3
months prior to enrollment. Patients having received
prior high-dose RT (≥65 Gy) were not eligible unless
the recurrence was histologically confirmed. Other in-
clusion criteria were age ≥18 years, WHO performance
status 0–2, stable or decreasing dose of corticosteroids
for at least 1 week prior to treatment start, neutrophils
≥1.5 × 109 cells/L, platelets ≥100 × 109 cells/L, bilir-
ubin ,1.5 × upper limit of the normal range (ULN),
alkaline phosphatase and transaminases ,2.5 × ULN,
and serum creatinine ,1.5 × ULN. Patients requiring
anticonvulsant therapy must have been switched to a
non-enzyme-inducing antiepileptic drug (non-EIAED)
≥2 weeks prior to study entry. Adequate pulmonary
function was required, including diffusion lung capacity
of carbon monoxide (DLCO) ≥60% of the predicted
value. Clinically normal cardiac function was required,
without cardiac insufficiency (New York Heart
Association grades III and IV), unstable angina, or

arrhythmia. Patients with ischemic heart disease in the
prior 12 months must have been stable (eg, prior
angina under appropriate therapy). Written informed
consent from all patients and approval from the institu-
tional review boards of participating centers were
obtained.

Study Design

EORTC 26083/BMS CA180-274 (EudraCT [European
Union Drug Regulating Authorities Clinical Trial] no.
2009-010576-21, NCT 00948389) was initially de-
signed as an open-label, multicenter, randomized,
phase II study of CCNU alone or combined with dasati-
nib in patients with recurrent glioblastoma, with an
initial dose-escalating “run-in” phase to establish the
safety of this combination. This initial dose-escalating
phase required expansion and is therefore considered a
phase I part to establish the recommended dosing
regimen of the combination.

Dose-Escalation Procedure

CCNU was administered orally at a dosage of 110 mg/
m2 every 6 weeks up to a maximum of 6 cycles or
until progression, unacceptable toxicity, or death; a
cycle was defined as 6 weeks. Dose reduction to
90 mg/m2 was permitted. Dose interruption was also
permitted.

For the initial 3 patients, cycle 1 was dasatinib at
100 mg once daily (q.d.) escalated to 100 mg b.i.d.
in cycle 2. In the absence of dose-limiting toxicity
(DLT) in the first 3 patients, the 7 subsequent patients
were to be treated at 100 mg b.i.d. In case of 1 DLT,
3 additional patients would be included. If no DLT
was observed in these 3 additional patients, the 4 sub-
sequent patients would be included starting at 100 mg
b.i.d. In case of 2 DLTs in up to 6 patients, an inter-
mediate dose would be explored. The recommended
dose from the safety part was defined as the dose of
dasatinib that leads to DLT in not more than 2 out
of 10 patients. DLT was defined as an adverse drug
reaction (according to Common Terminology Criteria
for Adverse Events v3.0) as follows: absolute neutro-
phil counts ,0.5 × 109/L lasting for 7 consecutive
days, febrile neutropenia, thrombocytopenia grade 4,
any grades 3–4 nonhematological toxicity (except
nausea, vomiting, or fever controlled with appropriate
measures), or any toxicity that prevented administra-
tion of at least 70% of the intended dose of either
agent. DLTs were documented over the first 2 cycles
(12 weeks) for patients starting with dasatinib
100 mg q.d. and escalated to dasatinib 100 mg b.i.d.
and only in cycle 1 for patients starting with dasatinib
100 mg b.i.d. Patients discontinuing study during the
DLT observation period for any reason other than
toxicity were replaced.
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Drug Administration

Both drugs are available as oral formulations; treatment
was given inan outpatient setting. Patientswere instructed
to take dasatinib with the suggestion that the daily intake
of study drug be at approximately the same time each day.
The tablets were not to be chewed or crushed and were to
be swallowed whole with water. Vomited or missed doses
were not replaced. Patients were instructed to not drink
pomegranate or grapefruit juice during the study.

Pretreatment Evaluation

We obtained at baseline medical history; performance
status; physical examination, including neurological
evaluation (Medical Research Council neurological
function scale); DLCO test for lung function; status of
corticosteroid administration; and a contrast-enhanced
brain MRI (within 2 weeks prior to registration/ran-
domization) and ECG. Complete blood counts and
serum chemistry were also obtained at baseline and
every 2 weeks. Disease assessment was performed
every 6 weeks (+1 week) or sooner, if clinically indicat-
ed during the study, by contrast-enhanced brain MRI.
Response evaluation was based on neuroradiological
MRI, neurological conditions, and corticosteroid doses
according to the Macdonald criteria.14 A DLCO test
for lung function was obtained every 12 weeks.

Pharmacokinetic Evaluation

Pharmacokinetic evaluations were conducted to study
the plasma profile of dasatinib. Serial blood samples
were collected on days 1 (with CCNU) and 8 (without
CCNU) of cycles 1 and 2 before dasatinib administration
and at 1 h, 2 h, 4 h, 6 h, 8 h, and 24 h after administra-
tion of dasatinib. The complete pharmacokinetic sam-
pling was obtained in both cycle 1 and cycle 2 and
optionally in case of a dose reduction.

Histological Diagnosis and Molecular Markers

Central pathology review was performed according to the
WHO 2007 classification criteria on full sections stained
with hematoxylin and eosin. Available for most cases
were glial fibrillary acidic protein, MAP-2, MIB-1, and
reticulin silver stain. All samples were screened for the
most common mutation in the isocitrate dehydrogenase
(IDH)–1 gene R132H by immunohistochemistry using
the specific antibody mIDH1R132H (clone H14)15

(Dianova). The methylation status of the promoter of
the O6-methylguanine-DNA methyltransferase
(MGMT) gene was tested by MDxHealth, using quanti-
tative methylation-specific PCR.16

Statistical Analysis

All analyses, except pharmacokinetics, are descriptive.
Baseline characteristics, exposure to treatment, drug
safety profile, and further anticancer treatment were

described in the safety population, defined as “all en-
rolled patients who have received at least 1 dose of
study medication.” Accrual statistics were computed
for patients in the enrolled population, defined as “all
enrolled patients, whether treated or not.” Maximum
tolerated dosage (MTD) and recommended dose were
identified among all patients included in the evaluable
population, defined as “all enrolled patients who com-
pleted the period for DLT observation.” Differences

Table 1. Baseline demographics and patient characteristics

Total (N 5 26) n (%)

Sex

Male 20 (76.9)

Female 6 (23.1)

Age

Median 54.8

Range 38.8–70.7

Histological diagnosis of primary disease (by local pathologist)

Glioblastoma multiforme 22 (84.6)

Glioblastoma with oligodendroglial
component

4 (15.4)

For non-operated patients: presence of
at least 1 target lesion

19 (73.1)

For operated patients: presence of residual disease

No 1 (3.8)

Yes, nontarget lesion(s) 1 (3.8)

Yes, target lesion(s) 5 (19.2)

Karnofsky performance status

0 14 (53.8)

1 10 (38.5)

2 2 (7.7)

Surgery for recurrence

No 19 (73.1)

Yes 7 (26.9)

Corticosteroids

No (or physiologic replacement only) 17 (65.4)

Yes, stable or decreasing dose for at
least 1 week

9 (34.6)

Antiepileptic drugs

No 13 (50.0)

Yes, non-EIAED only 11 (42.3)

Yes, EIAED switched to non-EIAED 2 (7.7)

Time since surgery for primary disease (mo)

Median 11.0

Range 4.8–62.7

Time since initial diagnosis (mo)

Median 11.0

Range 4.8–62.7

Time since last temozolomide administration (mo)

Median 1.9

Range 0.9–47.4

Time from last RT to treatment start (mo)

Median 8.4

Range 2.0–60.3
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between dasatinib pharmacokinetic parameters on day 1
and day 8 of cycle 1 were tested with a 2-tailed Wilcoxon
exact rank test; P , .05 was considered significant.
Disease response was assessed for patients with measur-
able disease, while PFS and survival were evaluated in
the entire population. An analysis excluding patients
who potentially received bevacizumab as part of post-
surgical treatment was performed to evaluate response
rate, PFS, and survival in this subgroup.

Results

Between October 2009 and February 2011, 28 patients
were screened for study participation at 5 treatment
centers. Two patients were not considered eligible and
were not enrolled owing to low DLCO. Three patients
received postsurgical biotherapy (bevacizumab or
placebo in the context of the BO21990 AVAglio trial)
concurrent with temozolomide and RT. Seven patients
underwent a second surgery before study entry. One
patient showed nonmeasurable disease and 1 no residual
disease after a second surgery. Twenty-six patients
started therapy and were reported as the safety popula-
tion. Three patients did not complete the first cycle for
reasons other than toxicity. Thus 23 patients were evalu-
able for determination of DLT. Patient characteristics
are summarized in Table 1. Central pathology review
was performed in all 26 patients enrolled in the study.
All cases were considered assessable, with sufficient
viable tissue and sufficient quality of the sections. One
tumor (3%) did not fulfill the criteria for glioblastoma
and was considered a low-grade astrocytoma. The
remaining 25 tumors were diagnosed as glioblastoma,
of which 2 (8%) were subtyped as gliosarcoma. One
glioblastoma exhibited an IDH1 mutation. The
MGMT promoter was classified as methylated in 8 and
unmethylated in 12 cases (invalid in 6, owing to insuffi-
cient quantity or quality of DNA). The molecular
markers suggest no selection for good prognostic
factors in the study population.

Sequence of Dose Levels, Tolerance, and DLTs

Five dose levels (DLs) were explored (Table 2) and a
total of 42 cycles administered. The majority of patients
(21/26) received only 1 treatment cycle; the maximum
number of cycles was 8. Reasons for treatment

discontinuation were progression of disease or death in
22 (84.6%), grade 4 thrombocytopenia in 3 (11.5%),
and both disease progression and toxicity in 1 (3.8%).
Median CCNU dose intensity was 90.2% (range:
64.7–104.5) of the calculated theoretical dose, while
median dasatinib dose intensity was 70.3% (range:
51.7–100.0).

DLTs, mainly myelosuppression, occurred in 10 pa-
tients. As severe myelosuppression was demonstrated in
3/5 patients at DL-1A (CCNU 110 mg/m2/cycle and
dasatinib 100 mg q.d. at cycle 1 and 100 mg b.i.d. at
cycle 2), the CCNU dose was subsequently reduced to
DL-1B (CCNU 90 mg/m2/cycle and dasatinib 100 mg
q.d. at cycle 1 and 100 mg b.i.d. at cycle 2). None of the
3 patients in DL-1B experienced DLT. Thus dasatinib
was subsequently escalated per protocol to 100 mg b.i.d.
in DL-2 (CCNU 90 mg/m2/cycle and dasatinib 100 mg
b.i.d.). At this DL,dose-limiting grade 4 thrombocytopenia
was observed in 1 patient, and in 2 patients dasatinib was
interrupted owing to grade 2 and grade 3 thrombocytope-
nia, respectively. We explored an intermediate DL-3A
(CCNU 90 mg/m2/cycle and dasatinib 150 mg/d:
100 mg AM and 50 mg PM). Dose-limiting thrombocytope-
nia was observed in 4/9 patients treated with DL-3A: 3 pa-
tients had grade 4 thrombocytopenia (with grade 4
neutropenia in 1 patient), and 1 patient had grade 3 throm-
bocytopenia. The subsequent further dose was reduced to
DL-3B (CCNU 90 mg/m2/cycle and dasatinib 100 mg
q.d.),whichwaswell toleratedwith no significant toxicities
in the patient treated. Therefore, dasatinib 100 mg q.d. in
combination with CCNU 90 mg/m2 every 6 weeks does
qualify as the MTD to be explored in further trials. Other
toxicities observed are summarized in Tables 3 and 4.

Overall, dasatinib in combination with CCNU incurs
substantial hematological toxicity, with grade 3 or 4
thrombocytopenia and neutropenia in 11 patients
(42.3%) and 7 patients (26.9%), respectively. Twelve
patients experienced at least 1 grade 3 toxicity and 4
nonhematological toxicities. Fourteen patients (53.8%)
experienced serious adverse events. Pleural effusion, po-
tentially a specifically dasatinib-related toxicity, was ob-
served in 1 patient after 4 cycles.

Pharmacokinetics

Of the 16 patients were studied for pharmacokinetics, 15
had sufficient data to estimate all pharmacokinetic

Table 2. Number of patients per dose level

CCNU Dasatinib Number of Patients (%) Not Evaluable for DLTs*

Dose Level (DL)

DL-1A 110 mg/m2/cycle 100 mg q.d. at cycle 1 and 100 mg b.i.d. at cycle 2 6 (23.1) Pt 3

DL-1B 90 mg/m2/cycle 100 mg q.d. at cycle 1 and 100 mg b.i.d. at cycle 2 3 (11.5)

DL-2 90 mg/m2/cycle 100 mg b.i.d. 7 (26.9) Pt 11 and 17

DL-3A 90 mg/m2/cycle 150 mg/day (100 mg AM and 50 mg PM) 9 (34.6)

DL-3B 90 mg/m2/cycle 100 mg q.d. 1 (3.8)

Total 26 (100.0)

Abbreviations: CCNU, cyclonexyl-chloroethyl-nitrosourea; DTL, dose-limiting toxicity; q.d., once daily.
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parameters on both days 1 and 8 of cycle 1. Cycle 2
pharmacokinetics were available in 2 patients. There
was no statistically significant difference in dasatinib
pharmacokinetics between day 1 (with CCNU) and
day 8 (dasatinib alone) (see Table 5 and Fig. 1), suggest-
ing the absence of a significant effect of CCNU coadmin-
istration on dasatinib pharmacokinetic results.

Antitumor Activity

Response was evaluable in 24/26 patients—after a
second surgery, 1 patient had no residual disease, and
1 patient had nonmeasurable disease. One partial
response (4%) and 6 disease stabilizations (25%)
were achieved.

Table 5. Cycle 1 dasatinib pharmacokinetics after administration of 100 mg dasatinib and CCNU (C1D1) or 100 mg dasatinib alone
(C1D8).

Day n Cmax, ng/mL (SD) Tmax, h (SD) T1
2, h (SD) Cl/F, L/h (SD) Vd/F, L (SD)

C1D1 15 124 (84) 1.3 (0.5) 3.49 (1.70) 263 (100) 1213 (456)

C1D8 15 131 (76) 1.7 (1.8) 3.68 (1.90) 352 (381) 2101 (3011)

C2D1 2 78.5 (2) 2.0 (2) 2.72 (2) 364 (2) 1409 (2)

C2D8 2 162 (2) 1.5 (2) 2.45 (2) 231 (2) 878 (2)

P .762 1.00 .463 .820 .843

Differences between dasatinib pharmacokinetic parameters on day 1 and day 8 of cycle 1 were tested with a 2-tailed Wilcoxon exact rank
test, where P , .05 was considered significant.
Abbreviations: CCNU, cyclonexyl-chloroethyl-nitrosourea; SD: standard deviation.

Table 4. Number of patients per dose level (DL) and grades ≥3 nonhematological toxicities

DL-1A
(n 5 6)
Grade

DL-1B
(n 5 3)
Grade

DL-2
(n 5 7)
Grade

DL-3A
(n 5 9)
Grade

DL-3B
(n 5 1)
Grade

Total
(N 5 26)

Grade

3 4 5 3 4 5 3 4 5 3 4 5 3 4 5 3 4 5

Event

Fatigue 1 1

Anorexia 1 1

Vomiting 1 1

Hemorrhage 1 1

Neuropathy: motor 1 1 2 4

Seizure 1 1 1 2 1

Speech impairment 1 1 1 3

Other: central motor weakness 2 2

Infection: normal absolute neutrophil count 1 1

Pain: musculoskeletal–muscle 1 1

Pain: headache 1 1

Other toxicities 1 1

Table 3. Number of patients per dose level (DL) and grades 3/4 hematological toxicity

Dose Level Total (N 5 26)

DL-1A (n 5 6) DL-1B (n 5 3) DL-2 (n 5 7) DL-3A (n 5 9) DL-3B (n 5 1)
n (%) n (%) n (%) n (%) n (%) n (%)

At least one grade 3 or 4 5 (83.3) 1 (33.3) 4 (57.1) 8 (88.9) 0 (0.0) 18 (69.2)

Neutropenia 2 (33.3) 1 (33.3) 0 (0.0) 4 (44.4) 0 (0.0) 7 (26.9)

Leukopenia 1 (16.7) 1 (33.3) 0 (0.0) 4 (44.4) 0 (0.0) 6 (23.1)

Lymphocytopenia 4 (66.7) 0 (0.0) 1 (14.3) 5 (55.6) 0 (0.0) 10 (38.5)

Thrombocytopenia 4 (66.7) 0 (0.0) 2 (28.6) 5 (55.6) 0 (0.0) 11 (42.3)

Anemia 0 (0.0) 0 (0.0) 1 (14.3) 0 (0.0) 0 (0.0) 1 (3.8)

At least one grade 3 or 4 0 (0.0) 0 (0.0) 0 (0.0) 1 (11.1) 0 (0.0) 1 (3.8)

Hypokalemia 0 (0.0) 0 (0.0) 0 (0.0) 1 (11.1) 0 (0.0) 1 (3.8)
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In the entire population, median PFS was 1.35
months (95% confidence interval [CI]: 1.2–1.4), PFS6
was 7.7%, and median survival was 6.4 months (95%
CI: 3.8–10.2).

The MTD was DL-3A (CCNU 90 mg/m2/cycle and
dasatinib 150 mg/d), and at this dosage PFS6 was 0%.
MGMT methylation status (as determined from the
initial diagnostic tissue; tissue at recurrence was not
available) did not significantly correlate with PFS or sur-
vival. However, these numbers were too small to draw
any conclusion.

Since 3 patients may have been enrolled for bevacizu-
mab refractory disease, which could have negatively
biased the results, the analysis was also performed ex-
cluding these 3 patients. In this group, 1 partial response
(4%) and 6 disease stabilizations (26%) were achieved.
Median PFS was 1.35 months (95% CI: 1.3–1.5),
PFS6 was 8.7% (95% CI: 1.5–24.2), and median sur-
vival was 8.25 months (95% CI: 3.8–12.2).

Discussion

At recurrence after first-line adjuvant chemoradiother-
apy, chemotherapy options are limited, with no stan-
dard treatment available. In the United States, the
FDA approved single-agent bevacizumab based on
phase II data.4,17 However, in the European Union,

the European Medicines Agency did not approve this
agent, and nitrosoureas are considered the standard
of care. Many promising targeted new therapies have
been investigated in the treatment of glioblasto-
ma.2,3,18–24 Src kinases, which are involved in cell mo-
tility and cellular invasion, can be important drivers in
gliomagenesis because invasion and infiltration are
hallmarks of these tumors.

We started this phase I/II trial with the aim to
combine the inhibition of Src-dependent pathways
with nitrosourea chemotherapy. Dasatinib is an estab-
lished agent in chronic myeloid leukemia and
Philadelphia-chromosome+ acute lymphoblastic leuke-
mia. The most frequently reported toxicities are diar-
rhea, rash, edema, fatigue, bleeding, pleural effusion,
dyspnea, nausea and vomiting, pyrexia, and hematotox-
icity. In hematological malignancies, a dosage of 100 mg
b.i.d. was found safe and efficacious, whereas in patients
with solid tumors this dosage appeared to be associated
with significant toxicity (gastrointestinal intolerance,
fatigue, headache, musculoskeletal pain, and pleural
and pericardial effusions). In the present trial, CCNU
at the standard dose of 110 mg/m2 in combination
with dose-escalating dasatinib resulted in significant tox-
icity, namely thrombocytopenia. Despite the fact that
the reason for treatment discontinuation was progres-
sion of disease or death in 22 patients (84.6%), grade
4 thrombocytopenia led to treatment interruption in 3

Fig. 1. Cmax (A, n ¼ 16, P ¼ .762), Tmax (B, n ¼ 16, P ¼ 1.00), half-life (C, n ¼ 15, P ¼ .462), and apparent clearance (D, n ¼ 15, P ¼ .820)

of dasatinib, in the presence (C1D1) and absence (C1D8) of CCNU. Cmax, maximum plasma concentration of drug. Tmax, time that drug is

present at maximum concentration.
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patients (11.5%), and both disease progression and tox-
icity were responsible for discontinuation in 1 patient
(3.8%). Grade 3 or 4 neutropenia was recorded in
about 25% of patients and grade 3 or 4 thrombocytope-
nia in about 40% of patients. Therefore, substantial dose
reductions of both agents were necessary, leading to
potentially insufficient dose intensity. Pharmacokinetic
evaluation did not show any significant interaction
with CCNU to explain the relevant toxicity that we
found across many DLs in this study, and therefore a
synergistic effect on the toxicity profile is possible.
Nevertheless, the overlapping toxic effects resulted in
suboptimal exposure to both agents, since the MTD
(DL-3A) was found with CCNU at the dose of 90 mg/
m2/cycle and dasatinib at 150 mg/day.

A recent phase II trial by the Radiation Therapy
Oncology Group (RTOG 0627) evaluated single-agent
dasatinib. At the dosage of 100 mg b.i.d., dasatinib
was well tolerated; only 2/26 patients (7.7%) experi-
enced grade 3 neutropenia. However, no clinically sig-
nificant activity was reported (PFS6 ,10% with no
responses).10 Similarly, a recent phase I trial with dasa-
tinib in combination with the anti–epidermal growth
factor receptor nonmyelotoxic agent erlotinib did
allow higher exposure to dasatinib, but no activity of
the combination was found, PFS6 being 2% and
without evidence of radiological responses.25

In our trial, 81% of patients received only 1 cycle of
therapy owing to tumor progression in 69% of patients

and grade 4 toxicity in 12% of patients. Only 2/26
treated patients remained on study more than 6
months. Although the treatment was not reasonably
tested for efficacy, the response rate (4%) and PFS-6
(8%), lower than in historical control, together with
the hematological toxicity profile that limited the drug
exposure of both CCNU and dasatinib lead to trial
closure before the planned phase II part of the study.
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