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Abstract

Purpose Recent reports demonstrate the activity of

imatinib mesylate, an ATP-mimetic, tyrosine kinase

inhibitor, plus hydroxyurea, a ribonucleotide reductase

inhibitor, in patients with recurrent glioblastoma mul-

tiforme. We performed the current phase 2 study to

evaluate this regimen among patients with recurrent

WHO grade III malignant glioma (MG).

Patients and method Patients with grade III MG at

any recurrence, received imatinib mesylate plus

hydroxyurea (500 mg twice a day) orally on a contin-

uous, daily schedule. The imatinib mesylate dose was

500 mg twice a day for patients on enzyme inducing

anti-epileptic drugs (EIAEDs) and 400 mg once a day

for those not on EIAEDs. Clinical assessments were

performed monthly and radiographic assessments were

obtained at least every 2 months. The primary end-

point was 6-month progression-free survival (PFS)

rate.

Results Thirty-nine patients were enrolled. All

patients had progressive disease after prior radio-

therapy and at least temozolomide-based chemother-

apy. The median number of episodes of prior

progression was 2 (range, 1–7) and the median num-

ber of prior treatment regimens was 3 (range, 1–8).

With a median follow-up of 82.9 weeks, 24% of pa-

tients were progression-free at 6 months. The radio-

graphic response rate was 10%, while 33% achieved

stable disease. Among patients who achieved at least

stable disease at first evaluation, the 6-month and 12-

month PFS rates were 53% and 29%, respectively.

The most common grade 3 or greater toxicities were

hematologic and complicated less than 4% of

administered courses.
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Conclusion Imatinib mesylate plus hydroxyurea, is

well tolerated and associated with anti-tumor activity

in some patients with recurrent grade 3 MG.
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Abbreviations List
AA anaplastic astrocytoma

AO anaplastic oligodendroglioma

AOA anaplastic oligoastrocytoma

CBC complete blood count

CI confidence interval

CNS central nervous system

CR complete response

DLT dose-limiting toxicity

EIAED enzyme inducing anti-epileptic

drugs
18FDG PET [18F] fluorodeoxyglucose positron

emission tomography

FDA Food and Drug Administration

GBM glioblastoma multiforme

G-CSF granulocyte colony stimulating

factor

GS gliosarcoma

IRB institutional review board

ITT intent-to treat

KM Kaplan-Meier

KPS Karnofsky performance status

MG malignant glioma

MRI magnetic resonance imaging

MTD maximum-tolerated dose

OS overall survival

PD progressive disease

PFS progression-free survival

PR partial response

SD stable disease

TTP time to progression

XRT external beam radiotherapy

Introduction

Gliomas, the most common primary neoplasm of the

CNS, constitute a complex spectrum of heterogeneous

tumors. High-grade or malignant gliomas (MG), which

include World Health Organization (WHO) grade III

and IV neoplasms, account for the majority of glial

neoplasms and remain essentially fatal diagnoses.

Current standard therapy for patients with newly

diagnosed grade III MG, including anaplastic astrocy-

toma (AA), anaplastic oligodendroglioma (AO) and

anaplastic oligoastrocytoma (AOA), includes surgery,

radiotherapy and chemotherapy [1–3]. In general,

grade III MG respond more favorably to post-surgical

therapy than grade IV MG [4–8], with grade III tumors

that exhibit deletion of chromosomes 1p and 19q being

the most responsive MG subtype [9–12]. However, the

vast majority of grade III MG tumors lack these chro-

mosomal changes. Following recurrence, most salvage

therapies offer essentially palliative benefit [1, 13, 14].

WHO grade III MG tumors typically affect younger

patients than grade IV MG tumors, with an average

age at onset of 41 years [15]. Thus, in addition to

greater overall years of lost life, grade III MG tumors

frequently terminate promising professional careers

abruptly and deprive young families of parents and

spouses. Clearly, more effective therapies are desper-

ately needed for patients afflicted with these tumors.

We recently reported that the regimen of imatinib

mesylate (Gleevec�, Glivec�, formerly STI571, Nov-

artis, Basel, Switzerland), a selective receptor tyrosine

kinase inhibitor of Bcr-Abl, c-KIT, c-fms, and platelet-

derived growth factor receptor (PDGFR), plus

hydroxyurea, a ribonucleoside diphosphate reductase

inhibitor, has significant activity in the treatment of

patients with recurrent (GBM) glioblastoma multi-

forme [16]. These results were unexpected as neither

agent has been effective for MG patients when used as

either monotherapy or in other combinatorial regimens

[8, 17–20]. We now report a single-arm, phase 2 study

demonstrating that imatinib plus hydroxyurea is also

active in the treatment of some patients with recurrent

WHO grade III MG.

Patients and methods

Study objectives

The primary objective of this single-arm, single insti-

tution, open-labeled, phase 2 study was to determine

the 6-month PFS of adults with recurrent WHO grade

III malignant glioma treated with imatinib plus

hydroxyurea. Secondary objectives included: (1)

determination of median PFS, overall survival (OS) and

radiographic response in this patient population and;

(2) further evaluation of the toxicity of this regimen.

Patient eligibility

Patients were required to: (1) have a histologically

confirmed diagnosis of recurrent/progressive anaplastic

astrocytoma (AA), anaplastic oligodendroglioma
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(AO) or mixed anaplastic oligoastrocytoma (AOA);

(2) be 18 years of age; (3) have evidence of measurable

enhancing disease on contrast-enhanced MRI; (4) have

an interval of at least 2 weeks between prior surgical

resection or 4 weeks between prior radiotherapy

(XRT) or chemotherapy (except nitrosoureas which

require 6 weeks); (5) have a Karnofsky performance

score (KPS) 60%, and; (6) be on a stable dose of cor-

ticosteroids for at least 1 week. Additional enrollment

criteria included: hematocrit >29%, ANC >1,500 cells/

l, platelet count >100,000 cells/l; and serum creatinine,

BUN, AST and bilirubin <1.5 times the upper limit of

normal; recovery from all expected toxicity related to

previous therapy; and written informed consent as

approved by the DUMC IRB. Patients with a prior

history of low-grade glioma were eligible if their most

recent histopathology evaluation revealed WHO grade

III malignant glioma and they were previously treated

with external beam radiotherapy. There was no

restriction on the number of prior treatment regimens

or episodes of progressive disease.

Patients were excluded for any of the following: prior

progressive disease or toxicity grade ‡3 with hydroxy-

urea; prior treatment with imatinib; excessive risk of

bleeding (defined as either stroke within the prior

6 months, history of CNS or intraocular bleed, or septic

endocarditis, evidence of intratumoral hemorrhage on

pretreatment diagnostic imaging except for stable post-

operative grade 1 hemorrhage, or active systemic

bleeding); female patients who were pregnant or breast

feeding; adults of reproductive potential not employing

an effective method of birth control; concurrent severe

and/or uncontrolled cardiac disease, chronic renal dis-

ease, active uncontrolled infection and acute or chronic

liver disease; confirmed diagnosis of HIV infection;

impairment of gastrointestinal (GI) function or GI

disease that may significantly alter the absorption of

imatinib; concurrent therapy with Coumadin (warfarin

sodium); and grade 2 or greater peripheral edema or

central/systemic fluid collections (pericardial effusion;

pulmonary effusion; ascites, etc.). In addition, patients

diagnosed with another primary malignancy within the

past 5 years and patients who were unwilling to or

unable to comply with the protocol were excluded.

Treatment design

Both imatinib and hydroxyurea were given orally on a

continuous dosing schedule. Imatinib was adminis-

tered at 400 mg daily to patients not on CYP

3A-enzyme inducing anti-epileptic drugs (EIAED)

(phenytoin, carbamazepine, oxcarbazepine, pheno-

barbitol, primidone) (stratum A) while those on EI-

AED (stratum B) received 500 mg twice a day.

Hydroxyurea was administered to all patients at

500 mg twice a day. Each cycle included 28 days of

therapy. Patients remained on study unless they

withdrew consent or developed either unacceptable

toxicity or tumor progression.

Dose modification and retreatment

Toxicity was graded according to the NCI CTC version

2.0 (NCI 2004). Imatinib was reduced by 100 mg/day for

patients not on EIAED and by 200 mg/day for patients

on EIAED, for related grade ‡3 non-hematologic or

grade 4 hematologic toxicities. Hydroxyurea was

reduced by 25% for grade 4 hematologic toxicity that

developed following imatinib dose modification.

Re-treatment required adequate hematologic, hepatic

and renal laboratory parameters (defined in eligibility

criteria) and resolution of any related grade ‡3 toxicity

to grade £1.

Study evaluations

Patients underwent physical examinations and MRI

scans within 2 weeks of enrollment and before

every other cycle of therapy. A weekly CBC and

monthly biochemistry profile were also performed.

Patients recorded their weight biweekly and notified

study personnel if they gained ‡10% of baseline

weight.

Response evaluation

Response determination, performed by study investi-

gators, included neurologic examination and compari-

son of baseline contrast-enhanced magnetic resonance

imaging (MRI) with the MRI performed before every

other cycle. A complete response (CR) was defined as

disappearance of all enhancing tumor from baseline on

consecutive MRIs at least 6 weeks apart, combined

with corticosteroid discontinuation and neurologic

stability or improvement. A partial response (PR) was

defined as ‡50% reduction from baseline in size

(product of largest perpendicular diameters) of

enhancing tumor with neurologic stability or

improvement and stable or reduced corticosteroid

requirement. Progressive disease (PD) was defined as

more than 25% increase in size of enhancing tumor

from baseline or any new lesion on MRI. Stable dis-

ease (SD) was defined as any assessment not meeting

CR, PR, or PD criteria.
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Statistical considerations

The primary goal was to evaluate the 6-month PFS rate

among patients with recurrent WHO grade III MG

treated with imatinib plus hydroxyurea. We employed

a single-stage, phase II design to differentiate between

a 20% and 40% 6-month PFS rate with type I and II

error rates of 0.089 and 0.090 respectively.

Time to progression (TTP) and overall survival (OS)

were measured from treatment initiation and analyzed

by the Kaplan-Meier (KM) method including 95%

confidence intervals (CIs) [21]. Univariate logistic

regression established whether covariates including

age, KPS, EIAED use, number of prior progressions,

and number of prior chemotherapy agents, was pre-

dictive of either PFS or OS. If the P-values was <0.25,

then the characteristic was considered a possible mul-

tivariate Cox regression model covariate [22]. Relative

risk was calculated for each variable with CIs.

Results

Patient characteristics

Thirty-nine patients with recurrent WHO grade III

MG were enrolled at DUMC between March 2004 and

January of 2005, including 32 patients with recurrent

AA and 7 patients with recurrent AO. Twenty-one

patients (54%) enrolled on stratum A and 18 (46%) on

stratum B. Patient characteristics were comparable

between both strata (Table 1).

All patients received prior external beam radio-

therapy and chemotherapy that included at least

temozolomide. Per patient, the mean number of prior

treatment regimens (excluding surgery) was 3 (range,

1–8), and the median number of prior progressions was

2 (range, 1–7). The median time to study enrollment

from original diagnosis was 137.6 weeks (range,

4.9–648 weeks).

Outcome

Thirty-seven patients were evaluable for survival. Two

patients who discontinued therapy after less than

7 days (1 due to eligibility violation; 1 due to with-

drawal of consent) were not included in the survival

analysis. With a median follow-up of 82.9 weeks, the

6-month PFS rate for all patients, those on stratum A

and those on stratum B were 24% (95% CI, 14–43%),

11% (95% CI, 3–39%) and 39% (95% CI, 22–69%),

respectively (Table 2). The 12-month PFS rate for all

patients, those on stratum A and those on stratum B

were 14% (95% CI, 6–31%), 5% (95% CI, 1–36%) and

22% (95% CI, 9–53%), respectively. The median PFS

for all patients, and for those on strata A and B were

10.9 weeks (95% CI, 8.1–15.9 weeks), 8.7 weeks (95%

CI, 6.4–14.1 weeks) and 13.9 weeks (95% CI,

8.1–32.1 weeks) respectively (Fig. 1). Four patients

(10%) remain on study in cycles 16, 17, 19 and 22

including three patients with AA and one patient with

an AO. The median overall survival for all patients,

those on stratum A and those on stratum B were

33.3 weeks (95% CI, 24.6-¥ weeks), 28.7 weeks (95%

CI, 15.7-¥ weeks) and 67.9 weeks (95% CI, 24.6–¥
weeks), respectively. Given the small number of

patients with histologic diagnosis of AO, a significant

difference in outcome could not be identified between

Table 1 Patient
Characteristics

a EIAED (CYP3A-enzyme
inducing anti-epileptic drugs):
phenytoin, carbamazepine,
oxcarbazepine, phenobarbitol
and primidone

Stratum A (n = 21)
(Not on EIAEDa)

Stratum B (n = 18)
(On EIAEDa)

TOTAL
(n = 39)

Median age (years) 37 (21–59) 39 (27–57) 39 (21–59)
Sex (%)
Male 12 (57) 9 (50) 21 (54)
Female 9 (43) 9 (50) 18 (46)
KPS (%)
100 2 (10) 0 2 (5)
90 8 (38) 11 (61) 19 (49)
80 7 (33) 5 (28) 12 (31)
70 4 (19) 2 (11) 6 (15)
Histology
Anaplastic astrocytoma 18 (86) 14 (78) 32 (82)
Anaplastic oligodendroglioma 3 (14) 4 (22) 7 (18)
Median time from diagnosis

to enrollment (weeks)
81.4 (range,

19.6–506.1)
221.8 (range,

4.9–648.0)
137.6 (range,

4.9–648.0)
Median # prior treatment regimens 3 (range, 1–8) 3 (range, 1–6) 3 (range, 1–8)
Median # prior chemotherapy agents 3 (range, 1–5) 4 (range, 1–8) 3 (range, 1–8)
Median # prior episodes of progression 2 (range, 1–4) 2 (range, 1–7) 2 (range, 1–7)
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the two histologic subgroups. Specifically the 6-month

PFS rate for patients with AO and AA were 29% and

23%, respectively; the 12-month PFS rate for AO and

AA patients were 14% and 13%, respectively; and the

median PFS was 8.0 weeks for patients with AO,

compared to 10.9 weeks for those with AA.

Thirty-five patients were evaluable for radiographic

response. Four patients were not evaluable due to

violation of eligibility (n = 1), consent withdrawal

(n = 1), and premature discontinuation of therapy

(n = 2). The latter included one patient with grade 4

toxicity during cycle 1 and one patient with PD after

only 9 days of therapy. Four patients achieved a

partial response including one patient on stratum A

and 3 patients on stratum B. No patient achieved a

complete response. The overall response rate was

10%. Overall 13 patients (33%) achieved a best

response of disease stabilization including 5 (24%) of

stratum A and 8 (44%) of stratum B patients

(Table 2). Therefore, a best radiographic response of

either partial response or stable disease after at least

two months of therapy was achieved in 43%. Among

patients who achieved at least stable disease after

2 months of treatment, the median PFS was

26.9 weeks (95% CI, 14.1–61.3 weeks). The percent-

age of these patients remaining progression-free for

six and twelve months was 53% (95% CI, 34–83%)

and 29% (95% CI, 14–61%).

Prognostic implications

Although PFS, OS and the rate of radiographic disease

control (PR or SD) were greater among stratum B

patients compared to those on stratum A, none of

these differences achieved statistical significance.

Analysis of prognostic factors was limited by small

sample size. However, univariate analysis did not

demonstrate age (>40 years vs <40 years), histology

(AA vs AO) or KPS (‡90% vs <90%) to predict PFS.

Although, statistical significance was not achieved,

patients who received >1 prior chemotherapy trended

toward poorer outcome compared to those who

received only 1 prior chemotherapy (P = 0.07). Fur-

thermore, a Cox regression model analysis revealed

that patients who had >1 prior chemotherapy had a

3.3-fold greater risk of disease progression compared

to patients who received only 1 prior chemotherapy

(P = 0.04).

Toxicity

The most frequent grade 3–4 toxicities (Table 3) were

hematologic. A total of 194 cycles of therapy were

administered to study patients. Grade 3 and 4 neutro-

penia complicated 3% of courses. Grade 3 and 4

thrombocytopenia complicated 3% and <1% of courses,

respectively. Non-hematologic grade 3 toxicities

included thrombosis (n = 3), fatigue (n = 2) and pul-

monary edema (n = 2). Single episodes of grade 3 ede-

ma, infection with normal absolute neutrophil count,

hypokalemia, gastritis, vomiting and hyperglycemia

were also noted. The only grade 4 non-hematologic

toxicity observed in this study was an episode of infec-

tion that occurred in a patient with a normal neutrophil

count. One death occurred on study and was attributed

to intracranial hemorrhage at tumor progression.

Table 2 Survival and
progression-free survival

a EIAED (CYP3A-enzyme
inducing anti-epileptic drugs):
phenytoin, carbamazepine,
oxcarbazepine, phenobarbitol
and primidone

Stratum A (n = 21)
(not on EIAEDa)

Stratum B (n = 18)
(on EIAED)

Total (n = 39)

Follow-up (weeks)
Median (95% CI) 99 (31–102.4) 78.3 (60.3–98.1) 82.9(60.3–102.4)
6-month PFS probability
Percent (95% CI) 11 (3–39) 39 (22–69) 24 (14–43)
12-month PFS probability
Percent (95% CI) 5 (1–36) 22 (9–53) 14 (6–31)
Progression-free survival

(PFS) (weeks)
Median (95% CI) 9 (6–14) 14 (8–32) 11 (8–16)
Overall Survival (weeks)
Median (95% CI) 29 (16–48) Not reached 33 (25–68)
Radiographic Response
Complete response (%) 0 0 0
Partial response (%) 1 (5) 3 (17) 4 (10)
Stable disease (%) 5 (24) 8 (44) 13 (33)
Progressive disease (%) 11 (52) 7 (39) 18 (46)
Non-evaluable 4 (19) 0 4 (10)
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Discussion

Therapeutic options for recurrent WHO grade III MG

patients are limited. Furthermore, there is no estab-

lished therapy for patients with progressive disease

after conventional XRT and alkylator-based chemo-

therapy. In the current study, we report that the com-

bination of imatinib mesylate plus hydroxyurea is well

tolerated and associated with anti-tumor activity

among some heavily pretreated patients with recurrent

grade III MG patients after XRT and at least tem-

ozolomide chemotherapy.

Although the modest therapeutic benefit we report

appears less than that described in two ‘‘benchmark’’

studies for this patient population, patients in the

current study represented a greater challenge than

those of these comparator studies due to heavier pre-

treatment. In the first benchmark, Yung reported that

temozolomide achieved a radiographic response rate,

median PFS and 6-month PFS rate of 35%, 21.6 weeks,

and 46%, respectively, among 162 AA and AOA

patients treated at first recurrence [23]. Although our

outcomes are clearly inferior to those achieved by

temozolomide, nearly all patients in the current study

had two or more prior episodes of progression and all

had failed prior temozolomide therapy. In the second

benchmark, Wong reported that the radiographic

response rate, median PFS and 6-month PFS rate

achieved among 150 recurrent AA patients treated on

8 consecutive salvage regimens, were 14%, 13 weeks,

and 31%, respectively [24]. Although neither our study

nor that of Wong restricted patient eligibility based on

degree of prior treatment, patients enrolled in our

study were more heavily pretreated than those

reported by Wong. Specifically, 89% of the patients on

the current study received 2 or more prior chemo-

therapy agents, compared to only 25% of those treated

by Wong. In fact, 23% of those reported by Wong had

not received any prior chemotherapy. Furthermore, all

patients on the current study had progressive disease

after temozolomide chemotherapy. In contrast,

although not specified in the manuscript, it is likely that

few, if any, of the patients reported by Wong had failed

prior temozolomide because temozolomide was

not widely available during the Wong study period

(1986–1995).

Hence, the modest anti-tumor activity reported in

our study is encouraging given the substantial degree

of pretreatment of our patient population. The study

primary endpoint, 6-month PFS, was successfully

achieved in that 9 of the 39 study patients (24%)

remained progression-free at 6 months. In fact, a best

radiographic response of either partial response or

stable disease was achieved in 43% of patients. Fur-

thermore, among patients who achieved disease con-

trol after the first 2 months of treatment, the duration

of tumor control was particularly encouraging. Specif-

ically, the median PFS in this subset of patients was

26.9 weeks, and 53% of these patients remained pro-

gression-free for up to 6 months, while 29% remained

progression-free for at least a year. Furthermore, a

subset of patients achieved particularly noteworthy

tumor control including 3 patients with a diagnosis of

AA who continue on therapy for 16, 17, and

19 months, and one patient with an AO who remains

on treatment for 22 months.

The combination of imatinib mesylate plus

hydroxyurea was recently reported to have activity in

the treatment of patients with recurrent GBM in two

separate studies. First, Dresemann reported a radio-

graphic response rate of 20% and a 6-month PFS of

32% among 30 GBM patients treated with 400 mg of

imatinib per day and 500 mg of hydroxyurea twice a

day following tumor progression after radiotherapy

Table 3 Summary of the
number of grade III and IV
events experienced among
patients by stratum

Grade III Grade IV

Stratum A Stratum B Stratum A Stratum B

Neutropenia 4 2 3 2
Leukopenia 4 3 1 0
Thrombocytopenia 4 1 0 1
Anemia 1 0 0 0
Edema 0 1 0 0
Hyperglycemia 0 1 0 0
Gastritis 0 1 0 0
Deep venous thrombosis 1 2 0 0
Hypokalemia 0 1 0 0
Fatigue 0 2 0 0
Infection 0 1 0 1
Vomiting 0 1 0 0
Pulmonary edema 0 2 0 0
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and temozolomide chemotherapy [25]. In our formal

phase 2 study, we observed a radiographic response

rate of 9% and a 6-month PFS of 27% [16]. The fact

that grade III MG patients reported in the current

study had a comparable outcome relative to our GBM

study is somewhat surprising because grade III MG

patients typically respond more favorably to active

regimens than grade IV MG patients [4–8, 24]. How-

ever, patients treated on the current study were more

heavily pretreated than patients treated on our GBM

study with imatinib plus hydroxyurea. Furthermore it is

possible that some patients enrolled in the current

study may have transformed to grade IV MG prior to

enrollment. Such transformation, a frequent event

among glial tumors at recurrence, would not have been

appreciated in the current study because eligibility

required only a prior diagnosis of grade III MG and did

not mandate confirmation of grade III MG pathology

at study enrollment.

Despite the degree of pretreatment of the current

study population, our results, coupled with the previ-

ous reports of this regimen among recurrent GBM

patients, confirm that imatinib mesylate plus hydroxy-

urea is well tolerated among MG patients. The most

common toxicity was hematologic, and was limited to

grade 3 events in the majority of cases. A recent report

raised a concern of possible cardiomyopathy associated

with imatinib therapy [26]. Although no direct evi-

dence of cardiomyopathy was observed among patients

in the current study, 2 patients developed pulmonary

edema that responded to medical intervention and

dose modification of the study regimen.

The results of the current study, as well as the prior

GBM studies suggest that a subset of patients will

respond to imatinib mesylate plus hydroxyurea ther-

apy. One intriguing clinical factor associated with

response to this regimen appears to be concurrent use

of CYP3A-inducing anti-epileptic drugs (EIAEDs).

Regression analyses of patients treated on our recently

published GBM study demonstrated that patients on

EIAEDs had a 59% lower risk of recurrence than

those not on EIAEDs. This finding was paradoxical

given that patients on EIAEDs had lower imatinib

exposures, despite a 2.5-fold higher administered dose

compared to patients not on EIAEDs [16]. Patients on

EIAEDs in the current study also trended toward

better outcomes than those not on EIAEDs, although

the differences did not achieve statistical significance.

Nonetheless, Cox regression analysis demonstrated

that, after adjusting for prior chemotherapy exposure,

patients on EIAEDs in the current study had a 49%

lower risk of progression than patients not on EIA-

EDs. Mechanisms underlying an improved response to

imatinib mesylate plus hydroxyurea for patients on

EIAEDs are unclear. Nonetheless, future studies

should further evaluate whether concurrent adminis-

tration of EIAEDs is associated with improved

response to imatinib plus hydroxyurea. In addition,

another important challenge for ongoing preclinical

studies and future clinical trials will be to identify

biologic factors predictive of response to this regimen.

Unfortunately, limited availability of primary tumor

specimens precluded an analysis of potential biomar-

kers among patients treated on the current study.

Nonetheless, evaluation of such biomarkers in future

studies should be considered. Possible candidates for

such evaluations include the level of PDGF receptor

and c-KIT expression in tumor specimens of treated

patients.

The anti-tumor activity and low toxicity of imatinib

mesylate plus hydroxyurea observed in the current

study and in 2 recently reported independent recurrent

GBM trials, suggest that this regimen warrants further

evaluation for MG patients. The observation that

patients on EIAEDs appear more responsive than

patients not on EIAEDs is intriguing and also warrants

further investigation in future studies. Particularly

attractive features of this regimen are its tolerability

and durability of disease control among a subset of

patients who achieve tumor control at initial evalua-

tion. These features suggest that further evaluation of

this regimen is warranted among patients at recurrence

following conventional therapy.
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