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Background and Objectives: We conducted a phase Il study using car-
boplatin and etoposide on patients with recurrent malignant glioma to
investigate tumor response.

Methods: From January 1995 to March 1997, 21 patients with recurrent
malignant glioma were treated with a carboplatin (300 nfg/day 1)/
etoposide (100 mg/fndays 1-3) regimen every 3—4 weeks. The following
radiologic parameters were evaluated: tumor size, central lucency, degree
of contrast enhancement, and mass effect. No patient had received che-
motherapy previously. Dose escalation corresponded to hematologic tol-
erance and to general and neurologic performance status. Most patients
were treated postoperatively with involved field radiotherapy followed by

a boost to the tumor area, as defined on the presurgery computed tomog-
raphy scan or on magnetic resonance imaging. Mean interval to introduc-
tion of chemotherapy was 8.8 months (range, 7-36 months). Patients
received a mean of four cycles [range, 2—8 cycles].

Results: Only 2 patients showed moderate radiological response, while 12
patients died of progressive disease. Mean time to progression following
discontinuation of chemotherapy was 5.8 months (range, 1-11 months).
The other patients survived with persistent disease and are being treated
palliatively. Toxicity was manageable (1, neutropenic sepsis; 1, thrombo-
cytopenia (45,000/m#)y;, 2, temporarily elevated transaminase level; 2,
steroid-induced erosive gastritis).

Conclusions: This phase Il regimen proved to be ineffective in recurrent
malignant glioma. Further studies incorporating innovative drug regimens
and schedules are warranted.
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which include nitrosurea derivatives—combined reFABLE 1. Characteristics of 21 Patients With Recurrent
sponse and stabilization rates of 20-65% were achievglignant Gliomas

albeit with a median response duration of 6-11 monthg,_ of patients 21
in glioblastoma multiforme (GBM) and anaplastic astrovale:Female 1:1
cytoma (AA) patients [1,2]. Age
Carboplatin (CBDCA) is a second-generation cisplatin Mean 46
(CDPP) analog with similar but not identical oncolytic Range 18-64
.. . . . urgical procedures
activity and no disabling side effects, such as severe emes;eeotactic biopsy 4
sis, renal damage, hearing loss, or peripheral neuropathysubtotal resection 12
Studies of in vitro chemosensitivity of brain tumors to Gross total tumor resection 5

CDDP and CBDCA show that CBDCA may have bettefotal radiation dose (cGy)

. o . Involved field
antitumor activity than CDPP [3,4]. Single agent carbo- Mean 5,090

platin achieved a 40-50% response rate with a median range 4,000—6,540
time to progression of 11-19 weeks. Combining carbo-goost
platin with etoposide (VP-16) showed a synergistic ac- Mean 1,800
tivity against a number of experimental in vivo and in Range 1,500-2,000
; i ; ; Whole brain irradiation
vitro systems. Clinically, this regimen has shown com- Mean 4.050
parable results with other series using platinum-based gange 3,500-4,600
regimens [3-5]. Histological characteristics
We present our results in 21 patients with recurrentGlioblastoma multiforme 10
malignant gliomas treated with carboplatin/VP-16 (CE) Anaplastic astrocytoma 8
within the framework of a phase Il study. iem'St"?ySt'c astrocytoma. 2
naplastic astro-oligodendroglioma 1
PATIENTS AND METHODS Int'(\e/lrglgrllto chemotherapy (months) -
All patients entered in this study were treated and fol- Range 1-36

lowed at the Northern Israel Oncology Center. Frorfycles of chemotherapy
January 1995 to March 1997, 21 patients with recurrenfycor 4
. . . ) ge 2-8
glioma were treated with CE chemotherapy regimen. El
gibility criteria included: 1) Karnofsky performance sta-
tus= 60%; 2) histologically proven malignant glioma; 3tained every 7 to 8 weeks. The following parameters
evidence of recurrent or progressive disease documenegte evaluated: tumor size, central lucency, degree of
by contrast enhanced computerized tomography [CTdntrast enhancement, surrounding edema, mass effect,
scan and magnetic resonance imaging [MRI]; 4) faileahd shifts of intracerebral structures. Measuring of diam-
postoperative radiotherapy; 5) measurable disease; 6) atérs has not been satisfactory because of the unusual
equate bone marrow [white blood cell coumt3,000/ shapes and infiltrating tumor characteristics. Clinical re-
mm?3, platelet count= 90,000/mnd]. Audiogram and sponse criteria followed the clear guidelines of Levin and
normal liver and renal functions were required before tierados [6]. Due to the well-known extreme scarcity of
introduction of therapy. In some patients, Thalliumeomplete remission, the term of objective response (de-
SPECT examinations were performed before and duriogease in size of tumor by 50%, stable corticosteroid
the chemotherapy, in addition to CT scan and MRI relose, improvement from pretreatment status) was added
sponse assessment follow-up. Before the first treatmetat,the response criteria.
all patients underwent a neurologic examination by an Toxicity criteria were evaluated with World Health
experienced neuro-oncologist (TS-Z), with determinatio@rganization (WHO) guidelines. Off-study criteria in-
of performance status. Written informed consent waduded: 1) progressive disease, 2) rapid physical and/or
signed by all patients. neurological deterioration, and 3) unacceptable toxicity.
The chemotherapy protocol consisted of carboplatin
300 mg/n% intravenously (IV) on day 1 and etoposide RESULTS
(VP-16) 100 mg/m IV on days 1-3, with adequate hy- Patient characteristics are seen in Table I. One patient
dration and diuresis. Cycles were repeated every 3 taldveloped glioma 1.5 years after being in complete re-
weeks. All patients were given the lowest steroid dosmission from a removed,No M, [stage 1] squamous cell
required for neurologic stability during treatment. Aung cancer. He did not receive any postoperative treat-
complete blood count was taken every week, with a futhent to the lung.
biochemical profile, physical examination, and neuro- The overwhelming majority of tumors were localized
logic assessment performed before every new cycle. in the hemispheric regions, mostly in the temporopari-
Contrast enhanced CT scan and/or MRI scan was adal/frontal lobes. Only one patient with radiologically
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confirmed brain stem glioma did not undergo any inva- DISCUSSION
sive surgical procedure. All other patients underwent a
wide range of surgical approaches. Clinical trials have documented the efficacy of drugs

All patients received radiation therapy postoperativelguch as nitrosurea derivatives, procarbazine, and plati-
Radiation therapy was given wita 6 MV linear accel- num analogues in recurrent brain gliomas. Studies re-
erator (Varian 1800). Most patients received involvediewing this efficacy, mostly retrospective, have docu-
field irradiation; the initial target volume included themented response rates of 17-92%, with time to progres-
preoperative radiologically enhanced tumor mass and tsien from 23 to 78 weeks and a median survival of 6 and
surrounding area of brain edema, with a 2-3-cm marginl months for GBM and AA [1-3,7]. However, such
following a cone-down boost directed to the contrast egtudies have included only a small number of patients
hanced tumor area. and suffer from a lack of uniformity in the response

Mean interval to the commencement of chemotheragyiteria. Larger scale reviews are usually in the form of a
from the completion of radiotherapy was 8.8 monthgymmary of many small phase Il studies with varying
Two patients, who underwent surgical reexcision of resciysion criteria. It is reasonable, therefore, to present a
sidual tumor 4 and 6 months after completion of thejp,qe single center's experience of chemotherapy in pa-

:ﬁdlotherlazpy grci%ram, tshtart(fetd tthhe Sczedfltid_ ched_ fnts with recurrent glioma where the criteria for patient
erapy 1c-an montns ater the end ot their radiQe, o ion are relatively uniform. We still await such a

therapeutic treatment, respectively. Two patients W'éaatient accrual

AA enjoyed a long symptom-free interval [24 and 3 ' )

months] before tumor progression and introduction ?ifog:ln:rrw?jlIﬁ’ewetrzz?ri?nr??éé);litt?eeseiglf:?)%, (I)i];;g:jv%n'

chemotherapy. P y

Two patients showed moderate radiological respon¥ difficulty of evaluating responses on conventional
following three cycles of chemotherapy, one for §OMputerized tomographic scans or even magnetic reso-
months and one for 4 months. Repeat MRI exhibit€?fnce imaging and, simply, by the difficult assessment of
reduction in tumor size and contrast media enhancemetitnical response in patients with neurological deficits.
Consequently, chemotherapy continued for a furth&o correlation can be defined by using objective solid
three and five cycles until clear tumor progression. Org@n-brain tumor response criteria in malignant gliomas
patient demonstrated response following three cycles[8f9]. An alternative method of assessing tumor response
chemotherapy, but he deteriorated rapidly and was wan be the PET analysis, which can complement the un-
successfully reirradiated. satisfactory volumetric estimation of disease extent, as

Twelve patients died of progressive disease. Meaxhibited through modern, albeit conventional, imaging
time to progression following cessation (or discontinuanalysis.
tion) of chemotherapy (compatible with tumor progres- Even the moderate increases in response rates, as dem-
sion) was 5.8 months [range, 1-11]. Seven patients @gstrated with platinum-analogue-based chemotherapy,
alive with disease [mean follow-up of 7 months] and argid not improve long-term survival. Carboplatin, given
b_eing treated palliatively. T\_/vo patients With persistenys a single agent at a dose rate of 400-525 rhgiery
disease but no severe physical or neurological dysfungyweeks, yielded a total objective response rate (partial/
tion are being treated with oral procarbazine (NatWam minimal response and stable disease) of 48.3%, but only
The histologic subtyp_e.dld not have a.nylnfluence on thgyr patients [14%] had an objective response with a
response rate or rapidity of progression. median response duration of 61.5 weeks [3]. Patients

Toxicity was manageable. Dose escalation was P&lith AA showed a better response to carboplatin than did

formed on one patient without myelotoxic side eﬁed%hose with GBM. This is consistent with results in other

One patient was complicated by neutropenic sepsis f%'ﬁemotherapy studies [4,5,10]. In the study of Jeremic et

lowing two cycles of chemotherapy. This patient, follow- | [5], an overall response rate (partial response and

ing stereotactic biopsy, was treated in another hospi . . ) : X
with whole brain irradiation (35 Gy), boost to tumor are§table disease) of 53% was achieved in patients with

(26 Gy), and high dose tamoxifen (240 mg total dose) f&acurrent glioma_l treated_with car_boplatin/VP-lG, and
several months until clear progression. He recovered (#1ly 21% of patients achieved objective responses and
eventfully from the sepsis but died 2 months later due R complete remission was exhibited. Increasing the
progressive disease. platinum-analogue dose, adding VP-16 (known for its
One patient developed thrombocytopenia [45,008ynergistic action with platinum-based agents) and ifos-
mm?], two patients had temporarily elevated transamfamide could increase the rate of objective responses at
nase levels, and two patients had steroid induced erosiie expense of increased toxicity [11]. Even the use of
gastritis. Treatment was delayed for 1 to 3 weeks in theggtologous bone marrow transplantation with high-dose
patients. No renal side effects or neurotoxicity occurredhemotherapy (mainly BCNU) could not achieve defin-
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able gains over conventional dose nitrosurea therapy. Dodion P, Sanders C, Georges P, et al.: In vitro chemosensitivity

; i~ Py ; _ of brain tumors to cisplatin and its analogues, iproplatin and car-
Neither high-dose thio-tepa nor etoposide has shown re boplatin. Cancer Chemother Pharmacol 1988;22:80-82.

markable aCF'V'ty against recurrent brain glloma§ [12]. 5. Jeremic B, Grujicic D, Jevremovic S, et al.: Carboplatin and eto-
In conclusion, our poor results should warrant innova-  poside chemotherapy regimen for recurrent malignant glioma: A
tive studies and experimental drugs and drug regimens to phase Il study. J Clin Oncol 1992;10:1074-1077.

explore various dose schedules and modalities in con§- Levin VA, Prados MD: Treatment of recurrent gliomas and meta-
bati t gli Furth ful patient static brain tumors with a polydrug protocol designed to combat
ating recurrent gliomas. Furthermore, careful patuent S€- niyosyrea resistance. J Clin Oncol 1992:10:766-771.

lection based on prognostic factors and rigorous response | ongee DC, Friedman HS, Albright RE, et al.: Treatment of pa-

criteria should be essential elements of every study. tients with recurrent gliomas with cyclophosphamide and vincris-
tine. J Neurosurg 1990;72:583-588.
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