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Summary

Background: A prospective Phase II study of irinotecan (CPT-11) in adult patients with recurrent surgery and
radiotherapy-refractory WHO Grade I meningioma.

Methods: Sixteen patients (5 men; 11 women) ages 48–70 years (median 62.5), with recurrent meningioma were
treated. All patients had previously been treated with surgery (complete in 4; partial in 9; biopsy in 3) and involved-
field radiotherapy (median dose 54 Gy; 12 following first surgery and 4 following second surgery). Additionally,
eight patients underwent re-operation (complete in 2; partial in 6) and eight patients were treated with salvage
stereotactic radiosurgery. No patient was treated with prior chemotherapy. CPT-11 was administered intravenously
every 3 weeks (350 mg/m2/day in patients on non-enzyme inducing anticonvulsants [NEIAED]; 600 mg/m2/day in
patients on enzyme-inducing anticonvulsants [EIAED]) for 9 weeks (operationally defined as a single cycle).
Neurological and neuroradiographic evaluation were performed every 10 weeks.

Results: All patients were evaluable. A median of two cycles of CPT-11 (range 1–4) was administered. CPT-11
related-toxicity (‡grade 3) included diarrhea (6 occurrences, 19% all cycles administered), granulocytopenia
(6, 19%), leukopenia (5, 16%), thrombocytopenia (3, 10%) and anemia (3, 10%). Four patients required trans-
fusion (3 RBC and 1 platelet). One patient developed neutropenic fever without bacteriologic confirmation. No
treatment-related deaths occurred. No patient demonstrated a neuroradiographic complete or partial response
(PR), 13 patients (81%) demonstrated stable disease but disease progressed after 2 cycles of CPT-11, and 3 patients
(19%) had progressive disease (PD) following a single cycle of CPT-11. Time to tumor progression ranged from 2.5
to 5.0 months (median 5.0 months). Survival ranged from 4 to months (median 7.5 months).

Conclusions: The primary objective was to estimate the 6-month progression-free survival (PFS) after study
entry. As no patient demonstrated PFS at 6-months, the study was stopped prematurely as specified by study
design. Using CPT-11 in this moderately toxic dose schedule failed to demonstrate efficacy in this cohort of adult
patients with recurrent surgery and radiotherapy-refractory meningioma.

Introduction

Meningiomas are extra-axial brain tumors of middle to
late adult life and have a female predominance. Overall,
90% of meningiomas are benign, 6–8% atypical and 2–
3% are malignant [1,2]. Most patients diagnosed with a
meningioma decide to have it removed surgically and
are advised to do so based on their neurological symp-
toms [3–8]. Complete surgical resection may be curative.
For incompletely resected or recurrent tumors not pre-
viously irradiated, radiotherapy is administered [2,7–13].
Radiotherapy may be administered as either conven-
tional external beam irradiation or stereotactically.
Stereotactic radiotherapy (SRT) either as LINAC,
gamma knife or cyberknife radiosurgery is increasingly
utilized. Advocates of SRT have suggested this therapy
in lieu of surgery particularly in poor surgical risk pa-
tients, patients with meningiomas in eloquent or surgi-
cally inaccessible locations and in patients of advanced
age [9–13]. When the meningioma is unresectable or all
other treatments (surgery, radiotherapy) have failed,
immuno-chemotherapy may be considered [14].

Hydroxyurea, alpha interferon, tamoxifen, temozolo-
mide and mifepristone (RU-486) have had limited suc-
cess in patients with recurrent meningiomas whereas
cyclophosphamide, adriamycin and vincristine (CAV),
ifosphamide/mesna or adriamycin/dacarbazine (DTIC)
have been administered to patients with aggressive or
malignant meningiomas [14–25].

Irinotecan (CPT-11) has been increasingly used for a
variety of glial brain tumors based on CPT-11 ease of
use and modest efficacy. In addition, a single report
suggests in vitro activity of CPT-11 against meningiomas
[26]. This prospective Phase II trial was undertaken to
evaluate efficacy of CPT-11 in patients with recurrent
WHO Grade I meningiomas having previously failed
surgery and radiotherapy.

Patients and methods

The study was performed at the University of Southern
California, Norris Comprehensive Cancer Center and
Hospital. The study was activated in November 1999
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and closed in October 2004. Approval of the protocol
and informed consent by the university human investi-
gation committee was obtained. Informed consent was
obtained from each subject.

Eligibility criteria

Patients must have had a histologically proven WHO
Grade I meningioma that was recurrent. Patients must
have progressed following definitive radiotherapy. At
least 6 months must have elapsed since the last radio-
therapy and patients must have recovered from the
adverse effects of prior therapy. Patients could not
have received prior chemotherapy. Patients must have
radiographically measurable intracranial disease
wherein recurrent tumor is bi-dimensionally measurable
(at least 1�1 cm) by cranial contrast-enhanced magnetic
resonance imaging (MRI). Histological confirmation of
tumor recurrence was not required for entry into study.
Pregnant or lactating women were not permitted to
participate. Patients of child bearing potential were
required to implement adequate contraceptive measures
during participation in this study. Patients must have
had a Karnofsky performance status of greater than or
equal to 60 and a life expectancy greater than 3 months.

Adequate hematologic, renal and hepatic functions
were required and were defined by the following: abso-
lute granulocyte count >1500/dl or white blood cell
count >4000/dl, platelet count >100,000/dl, total bili-
rubin level <1.8 mg/dl, transaminase level <4 times the
upper limit of normal, and creatinine concentration
<1.8 mg/dl (or creatinine clearance greater than or
equal to 60 ml/m2/1.73).

All patients were aware of the neoplastic nature of
their disease and willingly consented to participate after
being informed of the procedures to be used, experi-
mental nature of the therapy, alternatives, potential
benefits, side effects, risk, and discomforts. Patients with
carcinomatous meningitis were not eligible. No serious
concurrent medical illnesses or active infection could be
present that would jeopardize the ability of the patient
to receive CPT-11 therapy. Patients could not have an
active concomitant malignancy except skin cancer
(squamous cell or basal cell). Patients could range in age
from 20 to 80 years.

Imaging

Cranial MR examinations were performed on a
1.5-Tesla super-conducting magnet (Signa, General
Electric). Using a spin-echo pulse sequence, axial T2-
weighted (T2W; TR 3000 ms/TE 80 ms), proton density-
weighted (PDW; TR 3000 ms/TE 30 ms) images were
initially acquired. Subsequently, both sagittal axial and
coronal T1-weighted (T1W; TR 600 ms/TE 25 ms)
images were acquired. Slice thickness was 5-mm, with a
2.5-mm interval between successive slices in all in-
stances; a 256�256 matrix was used. After intravenous
administration of 0.1 mmol/kg of gadolinium-pentetic
acid dimegulmine (Berlex Laboratories, Cedar Knolls,
New Jersey), coronal, axial and sagittal T1W sequences
(TR 600 ms/TE 25 ms) were obtained. All post-contrast

images were obtained within 30 min of gadolinium
infusion. A panel of two radiologists independently
reviewed cranial contrast-enhanced MR images.

Drug schedule

Irinotecan (CPT-11: Pharmacia Pharmaceuticals,
Kenilworth NJ) was administered to all patients at a
dose of 350 mg/m2 (in patients on either no AED or
NEIAED) or 600 mg/m2 (in patients on EIAED)
intravenous every 3 weeks. A cycle of therapy was
defined as 3 CPT-11 treatments (9 weeks). Treatment
cycles were repeated every 9 weeks provided that all
hematologic toxicity from the previous cycle had re-
solved to grade 2 or less, and all non-hematologic
toxicity had resolved to grade 1 or less. If recovery
had not occurred by day 70, the subsequent cycle of
CPT-11 was delayed until these criteria were met. No
dose escalations were allowed. Dose reduction for
toxicity was allowed in 25-mg/m2/day reduction
increments. Only two dose reductions were permitted,
and patients having grade 3 toxicity of any type after
two dose reductions were removed from study. All
toxicities including hematologic due to CPT-11 ther-
apy were rated according to the NIH Common Tox-
icity Criteria (version 3.0). Patients were pretreated
with oral antiemetics and antidiarrheals before each
CPT-11 dose and as needed symptomatically.

Concurrent dexamethasone was permitted for control
of neurologic signs and symptoms. Oral dexamethasone
was used concurrently in 12 patients and was increased
in 6 patients with clinical disease progression. Dexa-
methasone dose remained stable in 6 patients as patient
clinical status permitted.

Method of evaluation

Blood counts were obtained weekly, neurologic exami-
nation was performed every 9 weeks, and contrast-en-
hanced cranial MR was performed every 9 weeks. A
single cycle of CPT-11 was operationally defined as
9 weeks (3 CPT-11 administrations, each separated by
3 weeks).

Neuroradiographic response criteria were as follows
[27]. Complete response (CR) was defined as the disap-
pearance of all enhancing or non-enhancing tumor on
consecutive MR scans at least 2 months apart, with the
patient off corticosteroids, and neurologically stable or
improved. Partial response (PR) was defined as a >50%
reduction in the size of tumor on consecutive MR scans
at least 2 months apart, with the corticosteroid dose
stable or decreased and the patient neurologically stable
or improved. Progressive disease (PD) was defined as a
greater than 25% increase in the size of tumor or any
new tumor on MR scans, or the patient neurologically
worse with a stable or increased corticosteroid dose.
Stable disease (SD) was defined as all other situations.

In patients with SD, PR or CR, one additional cycle
of CPT-11 was to be administered, following which
patients were assessed again as described. Patients were
continued on CPT-11 therapy until documentation of
PD at which time patients were removed from study and
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were either monitored expectantly or offered alternative
therapy (patients with PD).

Progression-free survival (PFS) and overall survival
(OS) were defined as the time from the first day of
treatment until progression or death. Patients were
removed from study if there was PD, development of
unacceptable toxicity, an unacceptable status quo or
patient refusal, or noncompliance with protocol
requirements.

Statistical considerations

This was a phase II study to investigate the efficacy of
CPT-11 in the treatment of recurrent meningioma. The
primary objective of the statistical analysis was to esti-
mate the 6-month PFS after study entry. Since recurrent
meningiomas are known to exhibit prolonged periods of
stable disease, classical response was not considered an
acceptable endpoint for assessment of treatment effi-
cacy. Therefore, the primary endpoint for statistical
analysis is the 6-month PFS status; as such, a patient
who was alive and free of progression at 6 months was
considered to have a favorable outcome. Secondary
objectives include response rate, median survival, med-
ian time to progression, and the rate of toxicity, espe-
cially those that result in a significant modification or
cessation of CPT-11 therapy. There was no stratification
in this study. It has previously been demonstrated that
patients on anticonvulsant drugs (AED) depending
upon hepatic enzyme induction who receive CPT-11
have different tumor exposures to CPT-11. Therefore
CPT-11 dose modifications were made for whether or
not hepatic enzyme inducing AED (EIAED and NEI-
AED) were utilized. A Simon minimax two-stage design
was used: if the chance of remaining alive and free of
progression at 6 months were 15% or less, then there
would be little interest in further studying CPT-11 on

this schedule, and if there was a 40% or greater chance
that a patient would remain alive and free of progression
at 6 months, then there consideration would be given to
studying CPT-11 further, provided safety and other
endpoints were also favorable. With this design, in the
first stage, 16 patients were entered. If two or fewer
patients demonstrated PFS of 6 months or more, the
study would be stopped. If three or more patients
demonstrated 6+-month PFS, then an additional 11
patients would be enrolled and treated. If 6 or fewer of
the 27 patients were alive and free of progression at
6 months, then there would be little interest in studying
this schedule of CPT-11 further. With this design, there
was a 95% chance that we would recommend CPT-11
for further study if the true 6-month PFS were 40% or
greater (power) and there was a 10% chance of deciding
to study CPT-11 further if the true chance of 6-month of
PFS were 15% or less (type 1 error). In patients who
discontinued CPT-11 therapy because of toxicity,
response was the best-recorded response through the
cessation of CPT-11.

Results

Sixteen patients with surgery and radiotherapy refrac-
tory recurrent meningioma were entered on study. All
patients were evaluable for both response and toxicity.

The median age was 60.5 years (range, 47–73 years).
Twelve subjects were female and 9 were male. Eleven
subjects were Caucasian, 3 Asian, 3 Hispanic and one
African-American. Karnofsky performance status ran-
ged from 60–100 with a median of 80.

Prior treatment is listed in Table 1. All patients had
prior surgery (gross total resection in 8, subtotal resec-
tion in 6 and biopsy in 2) in which pathology confirmed
a WHO Grade I meningioma. Eight patients (50%)

Table 1. Recurrent meningioma: salvage therapy with CPT-11

Patient Gender/Age (Years) Adjuvant therapy Salvage therapy CPT-11 Salvage therapy

Tumor location Surgery Radiation

(Gray)

Surgery Radiotherapy # Cycles Response/Duration

in months

Survival in

months

1 F/59 L Frontal GTR STR 54 1 PD/2.25 7

2 M/61 R Temporal GTR GTR 54 2 SD/4.5 8

3 F/60 L Cavernous sinus Bx 54 16a 2 SD/4.5 6

4 F/68 R Frontal STR 54 18a 2 SD/4.5 8

5 F/54 R Tentorium GTR GTR 54 2 SD/4.5 7

6 F/50 L Frontal GTR GTR 54 4 PR/10.5 13

7 F/61 L Parietal STR 54 18a 2 SD/4.5 8

8 M/59 L Occipital GTR GTR 54 3 SD/6.0 9

9 F/68 L Temporal GTR 54 2 SD/4.5 6

10 M/73 R Parietal GTR STR 54 2 SD/4.5 7

11 F/68 L Frontal STR 54 1 SD/2.25 5

12 F/54 L Parietal Bx 54 24a 1 PD/2.25 6

13 F/55 L Frontal STR 54 18a 2 SD/4.5 8

14 F/66 L Tentorium STR 54 STR 2 SD/4.5 8

15 M/66 R Cavernous sinus Bx 54 18a 2 SD/4.5 7

16 F/47 L Frontal GTR GTR 54 1 PD/2.25 5

aGamma knife radiotherapy.

M – Male; F – Female; R – Right; L – Left; GTR – Gross total resection; STR – Subtotal resection; Bx – Biopsy – PD; Progressive disease;

SD – Stable disease.
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underwent a second surgery (gross total in 5 and sub-
total in 3) in which pathology remained a WHO Grade I
meningioma. All patients received conventionally frac-
tionated external beam radiotherapy (total dose 54 Gy),
8 following first surgery and 8 following second surgery.
In addition, six patients (38%) were treated with gamma
knife (median maximal dose 18 Gy, range 16–24 Gy)
following disease recurrence. All patients experienced
treatment failure with prior radiotherapy. All patients
were chemotherapy naı̈ve.

Response

Of 16 patients assessable for response (Table 1), there
were 13 patients with stable disease following the first
cycle of CPT-11 and 3 patients with PD. Ten patients
with initially stable disease after first cycle of CPT-11
progressed following the second cycle of CPT-11. Two
patients demonstrated either a PR (one patient) or sta-
ble disease pattern (one patient) after second cycle of
CPT-11 and proceeded to a third cycle. Of these two
patients, one progressed after three cycles and one after
four cycles of CPT-11.

Survival

There were 16 eligible patients with recurrent meningi-
oma analyzed by intent to treat (Figure 1). All patients
have died of disease progression with a median OS of
7 months (range, 5–13 months, 95% confidence interval
between 7 and 8 months). The overall PFS was 6% (one
patient) at 6 months. Median time to tumor progression
was 4.5 months (range, 2.25–10.5 months). Regarding
the primary end point of the study, PFS at 6 months, the
results failed to achieve our 25% threshold for success.

Treatment intensity

The median number of 9-week cycles was two (range, 1–
4). All patients (100%) received at least one cycle of
therapy and 13 (81%) received a second cycle of ther-
apy. No patient was noncompliant with therapy. All

patients went off of study as a result of PD with docu-
mented radiographic disease progression.

Toxicity

Toxicity was recorded for all grades for all patients
using the NCI common toxicity criteria (version 3.0).
Table 2 lists all grades 3 or higher toxicities observed
with each figure representing the highest grade of tox-
icity attained, per patient, per cycle for all patients. In a
total of 31 cycles, there were 30 (97%) grade 3 toxicities
and 3 (11%) grade 4 toxicities. The most common grade
3 or 4 toxicities were diarrhea (6, 19% all cycles),
granulocytopenia (6, 19%), leukopenia (5, 16%), and
thrombocytopenia (3, 16%). Four patients required
transfusion (3 RBC and 1 platelet). One patient devel-
oped neutropenic fever without bacteriologic confirma-
tion of source. No treatment-related deaths occurred.
No patients went off study because of toxicity, and no
deaths were attributed to the drug regimen. No delay in
therapy occurred nor was a dose reduction required as a
consequence of toxicity.

Discussion

The management of recurrent meningioma has tradi-
tionally utilized re-operation or radiotherapy with ste-
reotactic radiosurgery increasingly utilized. However
there exists a subset of patients with recurrent menin-
gioma desirous of further treatment in whom both sur-
gical and radiotherapy options have been exhausted. It
is in these patients that chemo-hormonal therapy may
be considered. Several small studies have suggested that
chemo-hormonal therapy may have some efficacy in
patients with recurrent meningiomas however these
studies unlike the present included patients who had not
been treated with radiotherapy, a modality of therapy
with established efficacy and frequent durable responses.

Both epidemiological and biochemical evidence (70%
of meningiomas are progesterone receptor positive and
30% are estrogen receptor positive) has suggested
meningioma growth may be hormone dependent [2]. As
such a variety of hormonal therapies have been utilized

Table 2. CPT-11 in recurrent meningioma: toxicity

Toxicity Grade 3 Grade 4 Total

Anemia 2 1 3

Constipation 1 0 1

Diarrhea 5 1 6

Fatigue 1 0 1

Granulocytopenia 5 1 6

Headache 1 0 1

Infection, neutropenia 1 0 1

Leukopenia 5 0 5

Nausea 2 0 2

Seizures 2 0 2

Thrombocytopenia 3 0 3

Thrombophelbitis 1 0 1

Vomiting 1 0 1

Totals 30 3 33
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Figure 1. Overall survival and time to progression among 16 patients

with recurrent meningioma treated with CPT-11.
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in the treatment of recurrent benign meningiomas not
otherwise treatable by surgery or radiotherapy. The oral
progesterone agonist megestrol acetate (megace) was
used in a small trial of nine patients with no observed
response [15]. Subsequently, in a trial of 14 patients, the
progesterone antagonist mifepristone (RU-486) was
utilized [16]. Five objective minor responses were seen.
In a subsequent European study by Lamberts, 10 pa-
tients were treated with RU-486 and minor responses
were seen in 3 patients and 4 patients had stable disease
[17]. These preliminary results prompted a Southwest
Oncology Group Phase 3 trial of mifepristone versus
placebo in 193 patients of whom 160 were evaluable [18].
No difference was seen between the studies arms (PFS in
the RU-486 arm was 10 months; 12 months in the pla-
cebo arm). In addition, the SWOG reported on a Phase
2 trial of oral tamoxifen, an estrogen receptor antago-
nist, in 21 patients [14]. One patient achieved a PR, two
patients had a minor response and six patients had
stable disease for >6 months.

Recombinant alpha interferon has been found to in-
hibit the growth of cultured human meningioma cell
lines in vitro [19–21]. Three small reports, two in abstract
form, have been published. In the largest report, six
patients with recurrent unresectable and previously
irradiated meningiomas were treated. One patient had
an objective response and four patients had stable dis-
ease for >6 months.

Schrell demonstrated in vitro that hydroxyurea, an
oral chemotherapy with a variety of antitumoral effects,
was a potent inhibitor of cultured meningioma cells by
inducing apoptosis [22]. A subsequent trial by this group
in 4 patients and another reported by Mason involving
16 patients suggested in vivo efficacy (no radiographic
responses, 12 stable disease patterns for a median PFS
of 122 weeks and 19% of patients manifested clinical
improvement) [23]. In another study reported by New-
ton, 17 patients were treated amongst whom, 16 were
evaluable for response [24]. Fourteen responded with
stable disease for a median time to tumor progression of
80 weeks. However none of these patients manifested a
radiographic response nor did any patient improve
clinically.

Multi-drug chemotherapy trials for recurrent menin-
giomas whether aggressive, malignant or refractory to
surgery and radiotherapy are scant [14,25]. The best-
documented chemotherapy regimen (CAV) has been
used primarily in an adjuvant setting for the treatment
of malignant meningiomas. Other published regimens
do not report response rates, length of response or
toxicity data and therefore should be regarded as
investigational [14].

The present study used CPT-11, an intravenous agent
with modest toxicity and known activity in a variety of
primary glial tumors for recurrent meningiomas pro-
gressing despite prior surgery and radiotherapy. This
study differs somewhat from prior chemotherapy trials
of recurrent meningioma mentioned above in that all
patients had evidence of PD despite previous surgery
(50% of patients underwent a second resection) and
radiotherapy (all patients received prior external beam
radiotherapy and 35% were treated in addition with

SRT). Though only 50% of patients had reconfirmation
of initial pathology, it seems reasonable to assume that
the patients in this series are representative of patients
with treatment-refractory recurrent meningiomas. A
variety of surgical series have demonstrated the lethality
of meningioma notwithstanding surgical resection with
or without radiotherapy. Therefore we believe these
patients are representative of recurrent meningioma
patients seen in medical neuro-oncology clinic. The
schedule of CPT-11 utilized is one of two commonly
used however differences with respect to tumor response
between weekly vs. every 3 weeks schedules of CPT-11
administration appear trivial. This regimen has been
utilized in the treatment of recurrent glioblastoma
multiforme however in that study, no clear benefit was
observed with respect to either response or survival
when compared to the more traditional 5-day drug
schedule [28]. In addition this regimen (42 continuous
days of CPT-11) has been used in an adjuvant setting
(given concurrently with radiotherapy) for the treatment
of glioblastoma and is being evaluated by a randomized
phase III EORTC trial [29]. Toxicity was increased
using this regimen as compared to the standard 5-day
CPT-11 schedule however no patient required a CPT-11
dose reduction, delay in therapy, transfusion or treat-
ment of neutropenic fever. This suggests that this regi-
men may be used with only modest toxicity not
otherwise affecting treatment. Notwithstanding these
presumed pharmacological benefits, only a single patient
demonstrated PFS at 6-months, the primary study
objective. As a consequence the study was terminated
following enrollment of the first 16 patients. Based on
the results of this study, CPT-11 does not appear to have
activity against recurrent meningiomas (and perhaps by
extrapolation aggressive and malignant meningiomas)
suggesting a need for further phase I/II chemotherapy
trials for this common primary brain tumor.
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19. Wöber-Bringöl Ç, Wöber C, Marosi C, Prayer D: Interferon-alfa-

2b for meningioma. Lancet 345: 331–332, 1995

20. Koper J, Zwarthoff E, Hagemeijer A, Braakman R, Avezaat CJ,

Bergstrom M, Lamberts SW: Inhibition of the growth of cultured

human meningioma cells by recombinant interferon-a. Eur J

Cancer 27: 271–275, 1998

21. Kaba SE, DeMonte F, Bruner JM, Kyritsis AP, Jaeckle KA, Levin

V, Yung WKA: The treatment of recurrent unresectable and

malignant meningiomas with interferon alpha-2B. Neurosurgery

40(2): 271–275, 1997

22. Schrell UMH,RittingMG,AndersM,Kiesewetter F,MarschalekR,

KochUH,FashlbuschR:Hydroxyurea for treatment of unresectable

and recurrent meningiomas. J Neurosurg 86: 845–852, 1997

23. Mason WP, Gentili F, Macdonald DR, Hariharan S, Cruz CR,

Abrey L: Stabilization of disease progression by hydroxyurea in

patients with recurrent or unresectable meningioma. J Neurosurg

97: 341–346, 2002

24. Newton HB, Slivka MA, Stevens C: Hydroxyurea chemotherapy

for unresectable or residual meningioma. J Neuro-Oncol 49(2):

165–170, 2000

25. Chamberlain MC: Malignant meningiomas: adjunct combined

modality therapy. J Neurosurg 84: 733–736, 1996

26. Chen TC: CPT-11 induces apoptosis in meningioma cells. Con-

gress of Neurological Surgeons Annual Meeting Boston, MA,

November 1999 (abstract)

27. Macdonald DR, Cascino TL, Schold Jr SC, Cairncross JG:

Response criteria for Phase II studies of supratentorial malignant

glioma. J Clin Oncol 8(7): 1277–1280, 1990

28. Stupp R, Dietrich PY, Kraljevic SO, Picca A, Maillard I, Maeder

P, Meuli R, Janzer R, Pizzolato G, Miralbel R, Porchet F, Regli L,

de Tribolet N, Mirimanoff R, Leyvraz S: Promising survival for

patients treated with newly diagnosed glioblastoma multiforme

treated with concurrent radiation plus temozolomide followed by

adjuvant temozolomide. J Clin Oncol 20: 1375–1382, 2002

29. Hvizdos KM, Goa KL: Temozolomide. CNS Drugs 12(3): 237–

243, 1999

Address for offprints: Marc C. Chamberlain, Department of Interdis-

ciplinary Oncology Moffitt Cancer Center and Research Institute,

12902 Magnolia Drive, Suite 2010, Tampa, Florida, 33612, USA; Tel.:

+1-813-745-3295; Fax: +1-813-745-3731; E-mail: chambemc@

moffitt.usf.edu

276



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


