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ABSTRACT

Temozolomide, a methylating imidazotetrazinone, has antitumor activ
ity against gliomas, malignant melanoma, and mycosis fungoides and is
presently administered as a 5-day oral schedule every 4 weeks. This Phase

I study aimed to determine the maximum tolerated dose of temozolomide
administered as a single oral daily dose for a continuous 6- or 7-week

period, evaluate the plasma pharmacokinetics on this schedule, and com
pare total plasma exposure over 7 weeks with the conventional 5-day
regimen. Twenty-four patients with varying tumor types (17 of 24 glio

mas) received temozolomide. All had clinically Ã©valuable,refractory dis
ease; normal renal, hepatic, and bone marrow function; and WHO per
formance status S2. Temozolomide was administered at 50 mg/m2/day,
increasing by 25 mg/m2/day/cohort until at 100 mg/m2/day grade 4 my-
elotoxicity forced dose reductions to 85 mg/m2/day, then 75 mg/m2/day. At
75 mg/m2/day the regimen was extended to 7 weeks, allowing the future

potential combination with irradiation for primary gliomas. Patient re
sponses (standard Union International Contre Cancer criteria; for glio
mas objective response) and toxicity were assessed. Temozolomide plasma
pharmacokinetics were determined on day 1 and at the beginning of the
final week of administration (n = 5). The most frequent toxicities were

myelosuppression and grades 1 and 2 nausea and vomiting. Grade 4
leucopenia and thrombocytopenia occurred in one of four patients receiv
ing 100 mg/m2/day temozolomide and in one of seven patients receiving 85
mg/m2/day. These hematological toxicities did not exceed grade 2 in 10
patients receiving 75 mg/m2/day temozolomide. One of 4 malignant mel

anoma patients and 7 of 17 glioma patients (41%) demonstrated tumor
responses. The overall response rate for this prolonged schedule was 33%
(objective response, 7 of 24 patients; partial response, 1 of 24 patients);
also, 6 of 17 glioma patients maintained SD. Peak plasma temozolomide
concentrations were obtained 30-90 min after oral administration. Elim

ination in plasma was best described by a monoexponential equation with
an elimination half-life of 96 Â± 16 min. No plasma accumulation of

temozolomide occurred. Toxicity was greatest in higher dose cohorts, with
a resultant maximum tolerated dose of 85 ing/in'/day. whereas lower dose

cohorts tolerated the schedule well. The area under the temozolomide
plasma versus time curve was noncumulative between the first and last
week of the schedule. Temozolomide administration of 75 mg/m2/day over

a 7-week period permits a 2.1-fold greater drug exposure/4 weeks in
comparison with the 5-day schedule of 200 mg/m2/day repeated every 28

days. The overall response rate was 33% (glioma patients, 41% and a
further 25% SD). Temozolomide (75 mg/m2/day) for 7 weeks is the

recommended starting dose for further assessment of this schedule.

INTRODUCTION

Temozolomide2 is an imidazotetrazine derivative synthesized as

part of a program to produce imidazo-1,2,3,5-tetrazines (1). It is an
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oral prodrug that undergoes chemical decomposition at mildly alka
line pH to produce 5-(3-methyl-l-triazeno)imidazole-4-carboxamide,

which fragments to produce a reactive methyldiazonium ion (2, 3).
Both experimentally and in the clinic, the antitumor activity of

temozolomide has been shown to be schedule-dependent (3). In a

Phase I study, the oral bioavailability of temozolomide was con
firmed, and clinical activity was demonstrated in patients with malig
nant melanoma, mycosis fungoides. and recurrent high-grade glioma.
Myelosuppression is the dose-limiting toxicity when administered on
a 5-day schedule repeated on a 4-week cycle (4).

At the end of the extended Phase I trial, temozolomide was admin
istered as a continuous oral schedule in 12 patients. Disease stabili
zation on the continuous schedule was observed in patients who had
progressed through the 5-day Phase II schedule (4).

A subsequent Phase II trial confirmed the activity of temozolomide
in malignant melanoma, with an overall response rate of 24% ( 12 of
49 patients) using a schedule of 750 mg/m2 divided over 5 days for the

first course on a 4-week cycle and with an increased schedule to 1000
mg/m2 over 5 days for the second and subsequent courses if no

toxicity was observed (5). The Phase II experience of temozolomide
using this schedule at Charing Cross Hospital showed a 25% OR rate
in patients (12 of 48) with recurrent high-grade glioma (6).

The current Phase I study was designed to determine the MTD for
continuous oral temozolomide over 6 or 7 weeks. The rationale for
this prolonged schedule was to combine it with radiotherapy in the
initial treatment of patients with primary high-grade gliomas.

PATIENTS AND METHODS

Patients with recurrent tumors refractory to treatment and with clinically
Ã©valuabledisease were recruited to the trial. All had WHO performance status
of Â£2. No patient had received radiotherapy or chemotherapy in the 4 weeks
before temozolomide, and none had previously received a nitrosourea or more
than one previous chemotherapy regimen. The study was approved by local
ethical committees, and fully informed written consent was obtained from all
of the patients enrolled and from the significant other when the patient had a

glioma.
Normal renal (creatinine < 150 /j.mol/1), hepatic (bilirubin <20 fj.mol/1). and

bone marrow function were necessary for entry. In view of myelosuppression
being the major expected toxicity while on treatment, weekly full blood counts
were performed as well as weekly blood chemistry. Antiemetics were pre
scribed if necessary, and toxicity was assessed using NCIC-CTC criteria (7).

All patients filled in a daily symptom checklist while participating in the trial.
Temozolomide was administered p.o. once a day for 6 or 7 weeks. The

starting dose was 50 mg/nr/day. The dose was escalated to 75 mg/nr/day and
subsequently to 100 mg/irr/day. but due to myelosuppression at this dose level
the dose was reduced to 85 mg/nr/day. then 75 mg/nr/day for the following
cohorts. A minimum of three patients were entered into each cohort with at
least 1 week between each patient registration and 3 weeks between each dose
escalation. Each patient remained on the same dose level for the duration of the
study, and a second 6- or 7-week cycle was given if the patient showed a

clinical or radiological response with no adverse toxicity. Patients completing
the two cycles of the Phase I trial who had an OR or clinical response
continued treatment with temo/.olomide using the schedule of 1000 mg/m2

divided over 5 days, repeated every 4 weeks. Because this schedule is being
developed to allow concurrent administration with cranial radiotherapy given
as 175cGy in 35 fractions over 7 weeks, patients entering after the MTD had
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been established received temo/.olomide continuously for 7 weeks. Seven
patients received temozolomide at 75 mg/nr/day for 7 weeks, and three
patients were entered at 85 mg/m2/day for 7 weeks.

Response Assessment. Evaluable lesions were clinically and radiologi-

cally assessed before and after each course of treatment. The evaluation of
noncentral nervous system tumors was performed using standard Union Inter
national Contre Cancer response criteria. Those patients with gliomas had to be
taking a stable dose of corticosteroid for at least 2 weeks before study entry and
the baseline CT or MRI scan. Radiological shrinkage alone was not considered
an acceptable measure of response in brain tumors, as there is often difficulty
in forming clear margins on a CT or MRI abnormality, which includes
additional areas of necrosis, edema, and vascularity. In some cases, it may be
possible to measure a clear-cut tumor reduction of 50% by CT or MRI. but in

most cases it is only possible to determine a reduction in mass effect. An OR
was defined as one that requires improvement in the Medical Research Council
neurological status (Table I) by one grade as well as a clear-cut reduction in

mass effect on CT or MRI assessment (8) with a minimum duration of 4 weeks.
There should also be no deterioration in any other neurological symptom or
sign and no development of new neurological deficits. Responses had to be
documented by two observations at least 4 weeks apart. The tumor responses
were independently confirmed by two observers (I. C. and M. R.l.

Pharmacokinetic Studies. Pharmacokinetic studies were performed to
confirm preliminary data that suggested that temozolomide did not accumulate
on repeated dosing (4) and to provide AUC data, which enabled a comparison
of total plasma exposure with the 5-day oral schedule repeated every 28 days.

Temozolomide plasma pharmacokinetics were determined on the 1st day of
drug administration and at the beginning of the final week of administration in
five patients. Three patients analyzed received temo/olomide for 6 weeks (50
or 85 mg/nr/day). and two patients received temo/.olomide for 7 weeks (75
mg/nr/day).

Sample Collection. Blood samples were collected by venepuncture into
precooled (4Â°C)lithium heparini/ed vacutainer tubes at 0, 0.25. 0.5. 1, 1.5. 2,

2.5, 3, 4, 6, and 8 h after temozolomide administration. Specimens were
immediately centrifuged (700 x g; 10 min: 4Â°C).and the plasma was removed

by aspiration. The plasma was then acidified with HCI (100 fil/ml plasma),
snap-fro/.en in liquid nitrogen and stored at â€”¿�20Â°Cbefore analysis.

Plasma Temozolomide. Plasma temo/.olomide was determined by a mod
ification of the method of Slack and Goddard (9) using reverse-phase HPLC

with UV detection. Samples were allowed to thaw at room temperature, placed
on ice. and diluted accordingly with acidified control human plasma to obtain
a concentration of temo/olomide that was within the range of assay quantita-
tion (0.25-4.0 /ng/ml). Mito/olomide |8-carbamoyl-3-(2-chloroethyl)imi-
da/o|5,l-</]-l,2,3,5-tetraz in-4(3tf)-one, also known as NSC 353451, CCRG

81010 and M & B 39565], 50 /iti of a 120 Â¿Â¿g/mlsolution in DMSO, was added
to a 1.1-ml aliquot of each acidified plasma sample as an internal standard.
Ethyl acetate (3 ml) was then added, and samples were vortex-mixed
(3 X 10s) and centrifuged (2,500 x g; 20 min; 4Â°C)before transferring 2.5 ml

of the organic phase to a separate tube. An additional 3 ml of ethyl acetate was
added to the plasma sample, which was vortexed and centrifuged, before
adding 3 ml of the organic phase to the original extract. Organic extracts were
heated to 37Â°Cand evaporated to dryness with nitrogen gas, using a Techne

DB-3 Dri-Block. Samples were resuspended in 200 /xl of a solution of 6%

(w/v) acetonitrile in 0.5% (v/v) aqueous acetic acid adjusted to pH 3.5 with 1
M NaOH, and 125 /xl were analy/ed chromatographically.

Chromatography. The samples were analyzed using two Waters 501
HPLC pumps, a 481 UV detector (set to a wavelength of 325 nm). and a WISP
710B autosampler. Pump control and the acquisition/processing of data were
performed using an EZ Chrom Chromatography Data System. Chromato
graphie separation was achieved using a reverse phase column (Lichrosorb

Table I Medical Research Cinmcil neurological status

0 = No neurological deficit.
1 = Some neurological deficit, hut function adequate for useful work.
2 = Neurological deficit causing moderate functional impairmenl [e.g.. able lo move

Hmb(s) only wilh difficulty, moderate dysphasia, moderate paresis, some visual
disturbances (e.g.. field defect)).

3 = Neurological deficit causing major functional impairmenl e.g.. inability to move
limbs, gross speech, or visual disturbance.

4 = No useful function; inability lo make conscious responses.

Table 2 Clinicopathniogii-al details

Gender
M
F

Age
Median
Range

Diagnoses
Glioma (grade I/ID
Glioma (grade Ill/IV)
Optic nerve glioma
Brain slem glioma
Medulloblasloma
Malignant melanoma
Adenocarcinoma ovary
Nerve sheath sarcoma

13
11

46yrs
19-74yrs

3
12

C|8; 10 /im; 125 X 4 mm I.D.) with a Waters Guard-Pak holder and insert

(juBondapak C18: 10 ju.m).
Two mobile phases were prepared to enable gradient elution: mobile Phase

A containing 6% (w/v) acetonitrile and mobile Phase B containing 16% (w/v)
acetonitrile, both in 0.5% (v/v) aqueous acetic acid (pH 3.5). Aqueous and
organic solutions were passed through nitrocellulose or PTFE 0.45-jam filters,

respectively, before being mixed and degassed under vacuum. Mobile phases
were run at ambient temperature at a flow rate of 1.2 ml/min. Samples were
eluted isocratically for the first 30 s (100% A), followed by a 2-min linear

gradient from 100% A to 100% B and an isocratic elution in 100% B for an
additional 4.5 min. The column was re-equilibrated (100% B to 100% A in 3

min. followed by 2 min in 100% A) between injections.
Calibration. Each assay was calibrated with a curve consisting of duplicate

temozolomide samples (0.25, 0.5, 1, 2. and 4 jig/ml ) in acidified control
human plasma. Calibration curves were constructed from peak area ratios, and
each demonstrated good linearity with an r of >0.990. Quality assurance
samples at 0.25, 1, and 4 /xg/ml were also assayed in triplicate with each
experimental run to assess assay variability. A comparison of the mean
interpolated concentration with the relevant nominal concentration (i.e., rela
tive error) was used to assay "accuracy," whereas the coefficient of variation

was used as a measurement of assay "precision." Intra-assay parameters were

calculated from a typical analytical run, whereas interassay parameters were
calculated from 10 separate experimental runs. Intra- and interassay accuracy

and precision were s 12% at 0.25 jig/ml and s7% at 1 and 4/ig/ml. indicating
that this analytical method is acceptable for the measurement of pharmacoki-

netic data (10. 11).
Pharmacokinetic Analysis. Plasma temo/.olomide data were analyzed by

a model-independent analysis using the log trapezoidal rule (12) with extrap

olation to infinity using the elimination phase rate constant calculated by fitting
a monoexponential to the concentration versus time data (Fig. P. The Scientific
Figure Processor. Version 2.7.: Biosoft, Cambridge, United Kingdom). The
parameters derived were used to calculate a model-independent AUC, C1TOT
and Vdss. and a model-dependent t,/2a (13).

RESULTS

Twenty-four patients entered the trial; the clinicopathological de

tails are shown in Table 2. The number of patients treated in each dose
level is shown in Table 3.

At dose levels 50-75 mg/m2/day, no grade 3 and 4 CTC toxicities

were encountered. One patient (number 20) at 75 mg/nr/day had a
gastrointestinal hemorrhage (thought to be secondary to dexametha-

sone) and multiple pulmonary emboli and, therefore, received only
one course of temozolomide. At the dose of 100 mg/nr/day, one of
four patients (number 9) experienced grade 4 leucopenia and throm-

bocytopenia. The dose for the next group of patients was reduced to
85 mg/nr/day, and one of the seven patients (number 17) had grade
4 leucopenia and thrombocytopenia. In view of these findings, addi
tional patients were assessed at 75 mg/rrr/day, and a total of 10
patients were treated (3 patients received two courses of 6 weeks
duration, and 7 patients received one or more courses of 7 weeks
duration). Hematological toxicities at this dose did not exceed grade
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Table 3 Patient diagnoses, tinse levels, and response to Â¡hera/iy

Patient123456789IO1112131415161718192021222324Tumor(adenocarcinomaof

ovarysarcomamelanomagliomamelanomagliomagliomagliomamelanomagliomagliomagliomagliomamelanomamedulloblastomagliomagliomagliomagliomagliomagliomagliomagliomagliomaDose

level
mg/m2/day)5050507575751001001001008585858585858575757575757575Cycle(wks)666666666666667777777777Evaluablecourses1122221N/E112

+h2+2+2N/E2+2+2+2Overall

responsePD"PDPDNCPROROREarly

progressionPDNCORORNCPDN/ENCN/EPDPDNCORORORNC

" PD, progressive disease: NC. no change: N/E. nonevaluable.
'' Responding patients who continued temozolomide on the 5-day. 4-week schedule at

the end of the trial.

2. Presently, 75 mg/nr/day is recommended for further assessment of
this schedule.

Toxicity data are available for the duration that the drug was
received (i.e., a total of 37 courses for the 24 patients). The most
frequent toxicities are shown in Table 4. The major toxicity of this
schedule was myelotoxicity including 4% grade 4 anemia (1 of 24
patients, due to a gastrointestinal hemorrhage), 8% grade 4 neutrope-

nia (2 of 24 patients), 83% grades 3 and 4 lymphopenia (20 of 24
patients), and 12.5% grade 4 thrombocytopenia (3 of 24 patients). The
myelotoxicity was worst at the highest dose cohort (Tables 5 and 6).
Grades 1 and 2 nausea and vomiting were the most frequent nonhe-

matological side effects. In most cases this was well controlled by
antiemetics such as domperidone, and four patients required ondan-

setron. Lethargy was also a major complaint, and in 10 of 24 cases
(41.6%) this was moderate to severe. One 34-year-old patient (number

22) had been amenorrhoeic for 2.5 years before treatment with temo
zolomide. Her hormone levels were normal at the beginning of treat

ment with temozolomide; however, after 30 weeks of temozolomide
therapy she developed severe hot flushes and documented ovarian
suppression, which may be secondary to temozolomide administra
tion.

Tumor response was only evaluated for completed courses of
treatment, a summary of which can be seen in Table 3. Response was
seen in two of four patients with malignant melanoma (one PR in
pulmonary mÃ©tastases;one mixed response in central nervous system
mÃ©tastases).The overall response rate for those patients with gliomas
was 41% (OR, 7 of 17 patients; an example is shown in Fig. 1). Thus,
the overall response rate for the 24 patients who received the pro
longed schedule of temozolomide was 33% (OR, 7 of 24 patients; PR,
1 of 24 patients), with an additional 6 patients (25%) with gliomas
maintaining stable disease. Tumor response was not Ã©valuablein two
patients whose treatment was discontinued: patient 8, who suffered a
rectal bleed (day 33, course 1), and patient 17, who suffered grade 4
leucopenia and thrombocytopenia (day 29, course 1). Although pa
tient 17 was nonevaluable, an MRI at discharge showed a modest
reduction in the size of the brain stem glioma. Six patients with
recurrent glioma completed the trial and have continued temozolo
mide therapy on the 5-day schedule, repeated 4 weeks.

One patient (number 1) died at home 4 weeks after the first course
of treatment; however, a postmortem was not performed. Two others
(patients 14 and 19) died within 4 weeks of stopping the temozolo
mide, both from progressive disease.

Pharmacokinetic Results. Pharmacokinetic parameters are shown
in Table 7, and a representative plasma temozolomide plasma profile
is shown in Fig. 2 from a patient (number 22) who received a dose of
75 mg/trr/day for 7 weeks. Peak plasma concentrations of temozolo
mide were obtained 30-90 min after oral administration (Fig. 2a). In

each case, the elimination of total temozolomide in plasma could be
described by a monoexponential equation, with a coefficient of de-

Table 5 Thromhocyfopeniii

CTC(grade)Dose50

mg/irT/day75
mg/irT/day75
mg/rrT/day85
mg/irr/day85
mg/m2/day100

mg/irr/day(wks)667676Courses461184404456301025102200100130000004000111

Table 4 Common imicin criteria

Grade 3 and 4 adverse events/dosecohortAnemiaLeucopeniaNeutropeniaLymphopeniaThrombocytopeniaRaised

transaminasesRaised
alkalinephosphataseRaised

bilirubinNausea/vomitingDiarrheaAnorexia''Lethargy

'StomatitisInfectionConstipationSkin

rash"
Patient had a gastrointestinal50

mg/m"/day.6

weeks(n
=3)000101)0000100u10hemorrhage

(seetext).Anorexia
and lethargy categorized by severity only:75

mg/rrr/day.6
weeks(n

=3)0003010010000010mild

= 1; moderate = 2;100

mg/m~/day.6

weeks(n
=4)011310(I(i0(1(110100severe

=3.436585

mg/m2/day.6

weeks(n
=4)00031000:0ii00I)085

mg/irr/day.7
weeks(n

=3)01131l)00100I010175

mg/m2/day.7

weeks(n
=7)\a007000n1(I(I70011
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Table ft

CTC(grade)Dose50

mg/m2/day75

mg/nr/day75
mg/irr/day85
mg/m2/day85
mg/m2/day100

mg/m2/day(wks)667676Courses461184403585321113300200000130000004000011

Table 7 Phanaacakinelic parameters" for temtwlomide administered daily fur 6 or 7

weeks

Patient12345Mean

Â±SD(n
= 10)Dose

level
(mg/m2)5075758585Sample

collection'1

(wk)1617171616M(min)87119919779761071069012197

Â±16AUC(nig/ml-min)0.410.370.920.930.720.830.800.820.610.66OTOT(ml/min/nO12213578779784102104136126106Â±23Vdss

(liters/m2)14.519.712.011.811.29.818.320.025.620.6

" Model-independent AUC (extrapolated to ^), CITOT and V/dss,and model-dependent

t'/i.
h Samples were collected on day 1 of the first and lasi week of drug administration.

termination (r) of 0.994 Â±0.002 (mean Â±SD; Fig. 1b), although
some variability at 6.5 h may suggest enterohepatic recycling of the
drug. Model-dependent analysis of plasma pharmacokinetics indi
cated that temozolomide had an elimination half-life (tl/2 a) of

97 Â±16 min. The relationship between temozolomide AUC and dose
seemed nonlinear, although this was most likely attributable to inter-

patient variability given that only five patients and a narrow dose
range (50-85 mg/m2) were examined.

There was little change in the temozolomide AUC between weeks
1 and 6 or 7 (Fig. 2; Table 7), indicating that there is no plasma
accumulation when the drug is administered on an extended dosing
regimen. Temozolomide has previously been administered using a

5-day schedule, repeated after a 23-day drug-free period (i.e., at
28-day intervals). However, a prolonged administration schedule en

ables a greater amount of temozolomide to be given/unit time: a dose
of 75 mg/nr/day continuously (the 7-week recommended dose) en
ables a 2.1-fold greater dose of temozolomide to be given within a
4-week period than was previously possible with the 5-day schedule

repeated every 28 days (at the recommended dose of 200 mg/nr/day).
Comparison of the plasma pharmacokinetic data from four patients
receiving 200 mg/nr/day for 5 days in the previous Phase I study
(data not shown) also indicates that the cumulative AUC for a 4-week
period is 2.3-fold (mean; range. 1.6-3.8) greater with the continuous

administration schedule.

DISCUSSION

The current Phase I trial was prompted by the knowledge that
temozolomide activity is schedule-dependent (3), and that a sugges

tion of activity was observed in patients who had received the drug
continuously at the end of the original Phase I trial (4). The aim of the
study was to determine the MTD of temozolomide when administered
via the extended continuous dosing schedule, to ascertain its antitumor
activity and to compare temozolomide pharmacokinetics of this con
tinuous schedule with those obtained with the 5-day, 4-week schedule.

An extension of this is the hope that for patients with primary
gliomas it will be possible to use this extended continuous dosing
schedule of temozolomide in the adjuvant setting in combination with
cranial radiotherapy, possibly producing a survival benefit in these
patients.

In this Phase I trial the toxicity, in particular the reversible myelo-

toxicity, was most marked in the higher dose cohorts: this resulted in
the MTD of 85 mg/nr/day over 6 weeks. The regimen in lower dose
cohorts was, in general, well tolerated, and 6 of 24 patients (25%)
completed the trial and continued treatment with temozolomide on the
5-day, 4-week schedule. These six patients all received the drug at a

dose of either 75 mg/nr/day for 7 weeks or 85 mg/nr/day for 6
weeks, all of whom had recurrent gliomas. As one patient experienced
documented ovarian suppression while receiving temozolomide, this
will be further investigated in future studies. The overall response rate
was 33% (41% in patients with recurrent gliomas and an additional
25% in patients maintaining stable disease). In comparison, using the

Fig. I. Tumor response lo a 7-week continuous
temozolomide therapy administered al a dose level
of 75 mg/m"/day. The patient was a 35-year-old man

with a right frontal recurrent glioblastoma multiform
who achieved an OR to the treatment. The tumor
before (left) and after (righi) treatment is shown.
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0.1

(b)

100 200 300 400

Time (min)

500 100 200 300 400
Time(min)

500

Fig. 2. Plasma disposition curve for total temozolomide on day I of week 1 (â€¢)and
day 1 of week 7 (O) in a patient receiving a 75 mg/nr daily dose for 7 continuous weeks:
point to point plot (Â«tand monoexponential curves describing temozolomide plasma
elimination (b).

5-day, 4-week schedule of temozolomide an OR rate of 11% with a

SD rate of 47% was demonstrated in the Phase II multicenter trial of
temozolomide in patients with recurrent glioma (14), and this same
schedule produced an OR rate of 25% and 38% SD rate in the
experience of Charing Cross Hospital (6).

The elimination half-life, total plasma clearance, and rapid absorp

tion of temozolomide observed in this study are consistent with
previous pharmacokinetic analyses of the drug (4, 15-17). The temo

zolomide AUC in individual patients was found to be noncumulative
between the first and last week of administration on a 6- or 7-week

continuous dosing schedule. Similarly, no accumulation of temozo
lomide occurs between day 1 and day 5 of a 5-day schedule (4, 15,

16). However, a protracted administration schedule enables a much
greater dose of temozolomide to be given/unit time. Temozolomide
administered for a continuous 7-week period at a dose of 75 mg/irr/
day results in drug exposure that is 2.1-fold greater/4 weeks than can
be obtained with the previous 5-day schedule at a dose of 200
mg/rrr/day repeated after a 3-week drug-free interval. Administration
of temozolomide for a continuous 6- or 7-week period undoubtedly
capitalizes on the schedule-dependent activity of this compound (3),
which is likely to be related to a greater depletion of O6-alkylguanine-

DNA-alkyltransferase, the DNA repair protein, and thus a greater net
retention of O6-methylguanine in DNA, which is the predominant

cytotoxic lesion (18). However, in this study, even for those respond
ing to therapy, only two cycles of this extended continuous oral
schedule of temozolomide was administered, the rationale was to limit
the additional mutagenicity of the temozolomide thereby limiting the
potential risk of secondary leukemias. In the future the combination of
temozolomide with O6-benzylguanine, an alternative substrate for
and, therefore, depletor of O6-alkylguanine-DNA-aIkyltransferase

may further enhance the cytotoxicity of temozolomide for clinical
gain (19).

Thus, in summary, temozolomide, when given by an extended
continuous oral schedule, is well tolerated with reversible myelosup-

pression as its major toxicity. There was no drug accumulation in the
plasma over the duration of the schedule. Patients with recurrent

glioma were the main group in which tumor responses were seen. The
MTD was 85 mg/nr/day. and a starting dose of 75 mg/nr/day for 7
weeks is the recommended dose for use as a continuous schedule of
temozolomide which can be combined with radiotherapy for the
treatment of primary gliomas.
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