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Efficacy of concomitant and adjuvant temozolomide in glioblastoma treatment.

A multicentre randomized study

Skutecznos¢ skojarzonego i wspomagajgcego leczenia temozolomidem v chorych
7 glejakiem wielopostaciowym. Wieloosrodkowe badanie z randomizacjg
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Abstract

Background and purpose: The common treatment in patients
with newly diagnosed glioblastoma multiforme is the ultima-
tely radical surgical removal of the tumour combined with ra-
diotherapy. This study compared safety and efficacy of radio-
therapy alone with radiotherapy combined with temozolomide
(TMZ) given before, during, and after radiotherapy.

Material and methods: The patients operated on for glioblas-
toma multiforme during the first 21 postoperative days were
randomly assigned to the group treated with radiotherapy alone
(involved-field radiotherapy in 2 Gy fractions daily five times
a week up to the total of 60 Gy over 6 weeks of treatment) or
to the group treated with radiotherapy and TMZ, initially in
the dose of 200 mg/m? during 5 postoperative days and after
23 days followed by 75 mg/m? of body surface area daily, 7 days
a week (from the first to the last day of radiotherapy). On com-
pletion of radiotherapy, five complementary courses of TMZ
were introduced (150-200 mg/m? for 5 days, repeated every
28 days). The primary outcome measure was overall survival.
Results: Fifty-eight patients from 3 centres were included in
the study. The mean age of patients was 55 years and all the
patients underwent a surgical procedure of glioblastoma re-
moval. The mean overall survival in the group treated with
TMZ was 16.0 months, whereas in the group with radiothe-
rapy alone the overall survival reached 12.5 months. 24-month

Streszczenie

Watep i cel pracy: U chorych z nowo rozpoznanymi glejaka-
mi wielopostaciowymi ogélnie przyjetym postepowaniem jest
maksymalnie radykalne operacyjne usuniecie guza uzupetnio-
ne napromienianiem. W przedstawionym badaniu poréwny-
wano radioterapi¢ jako jedyna metode leczenia z radioterapia
skojarzong z temozolomidem podawanym przed napromie-
nianiem, w jego trakcie 1 po zakoriczeniu radioterapii, oceniajac
bezpieczenstwo i skuteczno$¢ obu metod terapeutycznych.
Materiat i metody: Pacjentéw operowanych z powodu gleja-
ka wielopostaciowego w ciagu 21 dni po zabiegu przydziela-
no losowo do grupy, w ktérej stosowano wylgcznie radiotera-
pi¢ (napromienianie na pola wydzielone we frakcjach po 2 Gy
dziennie § razy w tygodniu do catkowitej dawki 60 Gy w cia-
gu 6 tygodni leczenia), lub grupy leczonej napromienianiem
i temozolomidem, poczatkowo w okresie pooperacyjnym
200 mg/m? przez 5 dni, nastepnie po 23 dniach dawka
75 mg/m? powierzchni ciata dziennie przez 7 dni w tygodniu
(od pierwszego do ostatniego dnia radioterapii). Po zakon-
czeniu napromieniania prowadzono pie¢ uzupetniajgcych kur-
s6w leczenia temozolomidem (150-200 mg/m?2 przez § dni
powtarzanymi co 28 dni). Gléwng miarg wyniku leczenia byt
catkowity czas przezycia.

Wyniki: Do badania wtaczono 58 chorych z 3 o$rodkéw.
Mediana wieku pacjentéw wynosila 55 lat, wszyscy chorzy byli
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survival reached 23% in patients treated with TMZ and 6.7%
in those who received radiotherapy only. Haematological com-
plications of third or fourth degree were present in 10% of
patients treated with radiotherapy and TMZ.

Conclusions: The introduction of TMZ before, during and
after radiotherapy for newly diagnosed glioblastoma multi-
forme gives clinically and statistically significant improve-
ment of survival with unremarkably increased toxicity of the
treatment.

Key words: brain tumour, glioblastoma, temozolomide, radio-
therapy.

Introduction

High-grade gliomas — glioblastoma multiforme and
anaplastic astrocytoma — account for more than 20% of
brain tumours in adults. According to current know-
ledge, median time of survival after diagnosis does not
exceed 12 months, and even in the presence of favourable
outcome predictors, most patients die within 24 months
[1-3].

The current standard of care involves maximally ra-
dical surgical excision of the tumour followed by post-
operative radiotherapy. Various forms of chemotherapy
combined with surgery and radiotherapy are used in
case of recurrence or in clinical trials. So far, adjuvant
chemotherapy has not shown unequivocal improvement
of the efficacy of treatment in comparison to the standard
therapy that combines surgery and radiotherapy. Despite
the advances in surgical techniques, introduction of new
methods of radiotherapy and various chemotherapeutic
regimens, the prognosis in high-grade gliomas remains
poor, and the improvement of survival after chemothe-
rapy is modest [2,4-6].

There is an ongoing search for new chemotherapy
and radiotherapy methods that might improve the effi-
cacy of treatment in those neoplasms [2,7].

Recently, temozolomide (TMZ) has been introduced
to clinical use as a method of treatment in glia-derived
brain neoplasms [2,7,8].

Clinical trials conducted in many departments as-
sessed various chemotherapy regimens combined with
radiotherapy. None of the phase III randomized trials
that assessed the efficacy of nitrosourea-derived com-
pounds as adjuvant therapy showed substantial improve-
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operowani z powodu glejaka wielopostaciowego. Mediana cza-
su przezycia w grupie otrzymujacej temozolomid wyniosta
16 miesiecy, natomiast wérod otrzymujacych radioterapie
12,5 miesiaca. Przezycie 24-miesi¢czne os6b w grupie skoja-
rzonego leczenia wyniosto 23%, natomiast w ramieniu kon-
trolnym — 6,7%. Powiktania hematologiczne 3. lub 4. stopnia
pojawily si¢ u 10% otrzymujacych radioterapie tacznie z temo-
zolomidem.

Whioski: Podawanie temozolomidu przed radioterapia, w jej
trakcie i po radioterapii u chorych na nowo rozpoznanego
glejaka wielopostaciowego w istotny klinicznie i statystycznie
spos6b wydtuza przezycie przy niewielkim zwigkszeniu to-
ksycznosci leczenia.

Stowa kluczowe: guz moézgu, glejak wielopostaciowy, temo-
zolomid, radioterapia.

ment of the long-term survival when compared with
radiotherapy alone as the only adjuvant treatment after
surgery [9]. Several studies showed a higher percent-
age of long-term survival in patients who received addi-
tional chemotherapy [10,11].

Temozolomide is an oral alkylating agent, a deriva-
tive of imidazotetrazine with a broad spectrum of anti-
neoplastic activity. So far, TMZ has been shown to be
efficacious in the treatment of patients with glioblastoma
recurrence, in whom other therapies have failed [12].
Both theoretical and clinical presumptions suggest that
the use of that drug in the early phase of treatment, when
the vascularization of the tumour is not compromised,
bioavailability is adequate, and chemo-resistance does
not occur, might improve the efficacy of treatment.
Therefore, the concomitant use of TMZ and radio-
therapy may decrease the number of active clonogenic
cells more efficiently than any of those methods alone.
Synergic action of radiotherapy and TMZ was shown
in experiments performed with human glioma cell cul-
tures. It might be expected that the use of radiotherapy
and TMZ may delay the recurrence and prolong the
progression-free period.

Preliminary reports suggest that the use of TMZ
(200 mg/m? of body-surface area daily for five days, each
28 days) before radiotherapy in 33 patients with malignant
gliomas not suitable for surgery or partially resected led to
a positive response to therapy in 17 patients (52%). A pre-
vious publication reported a positive response after the
treatment in 30% of patients. Moreover, the chemothe-
rapy applied directly after surgery might be more effica-
cious than the same treatment used in case of recurrence,
because it acts on a smaller volume of the tumour.
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