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Thirty-six patients previously treated with surgery, radiation therapy and chemotherapy with a 
nitrosourea for malignant supratentorial gliomas received a combination of ifosfamide, carboplatin 
and etoposide (ICE) at tumour progression. Carboplatin and etoposide were both given at a dose of 
75-100 mg/m2/day for 3 days, whereas ifosfamide doses ranged from 750 mglm’lday to 1500 mg/m2/ 
day for 3 days, according to haematological tolerance. Treatment was repeated every 4 weeks. A 
minimum of three courses was required to evaluate the response unless the patient had rapid 
tumour progression. Grade III and IV haematological toxicity occurred in 1.5 patients (42%) and was 
lethal in one patient. Grade II hepatic toxicity was observed in one patient. Five complete (CR) and 
five partial responses (PR) were noted. 9 patients had stable disease (SD) after a minimum of three 
courses. CR + PR + SD was 53% (19/36). The median time to tumour progression (MTTP) was 13 
weeks. Median survival (MST) was 29 weeks (44 weeks for R + S patients and 17 weeks for patients 
with progressing disease). This study suggests that the ICE combination is active in recurrent 
supratentorial malignant gliomas after failure of surgery, radiation therapy and chemotherapy, but 
at the cost of substantial haematological toxicity. Copyright 0 1996 Elsevier Science Ltd 
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INTRODUCTION 
PATIENTS WHO develop recurrent malignant glioma after 
radiation therapy and nitrosourea-based chemotherapy do 
exceedingly poorly. In such cases, the value of second-line 
chemotherapy is unclear. No benefit can be expected from 
using another nitosourea, so different chemotherapeutic 
agents must be tested. 

Carboplatin is a second-generation cisplatin analogue that 
has shown less neurotoxicity and renal toxicity [l], and 
crosses the blood-brain barrier more readily than its parent 
compound [2]. It has demonstrated activity against malig- 
nant brain tumours in vitro [3] and in human studies [4-81. 
Etoposide (VP 16-2 13), a semisynthetic derivative of podo- 
phyllotoxin, has shown synergistic activity with cisplatin 
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[12-141. Ifosfamide is an alkylating agent. Compared to its 
analogue, cyclophosphamide, it has demonstrated an 
increased therapeutic index in a variety of solid tumours 
(including refractory testicular cancer) and haematological 
malignancies [15-l 71. Its main dose-limiting toxicity, hae- 
morrhagic cystitis, is now prevented with mesna. Ifosfamide 
has shown synergy with etoposide and cisplatin in preclini- 
cal models [18, 191. Furthermore, the ifosfamide-carbo- 
platin-etoposide (ICE) combination has demonstrated a 
high therapeutic index in a broad range of malignancies 
(including sarcomas, testicular, ovarian and breast cancer, 
lymphoma, small cell and non-small cell lung cancer), even 
after failure of previous chemotherapy [20-251, and a syner- 
gistic effect among the three drugs is suggested in these 
studies. 

The purpose of this trial was to assess the response rate, 
duration of remission, overall survival and toxicity of the 
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Table 1. Schedule of dose escalation. Doses were increased to the next level according to haematological tolerance (nadir leucocytes 

> 25001mm3 and platelets -=c 100 0001mm3). In case of grade 3 or 4 toxicity, doses were decreased to the first level, or even lower if 

necessary. In the other cases, drugs were maintained at the same doses 

Ifosfamide 
Carboplatin 
Etoposide 

1st level 
(days 1-3) 

750 mg/m’/day 
75 mgim*iday 
75 mg/m*/day 

2nd level 
(days l-3) 

1.2 gim21day 
75 mg/m’/day 
75 mgim2/day 

3rd level 
(days l-3) 

1.5 glm’lday 
100 mg/m’/day 
100 mglm’iday 

ICE regimen in patients with recurrent malignant supraten- 
torial gliomas. 

PATIENTS AND METHODS 
Eligibility criteria 

Patients eligible for the trial had first relapse malignant 

supratentorial glioma previously treated with surgery, radio- 

therapy and first-line nitrosourea-based chemotherapy. 
Patients had signs of tumour progression (by clinical exam- 

ination showing neurological deterioration and by evidence 
of tumour progression on CT). Age was more than 18 years 

and less than 75 years and the Karnofsky performance sta- 
tus index was > 40. Eligibility criteria also included ade- 
quate bone marrow function (WBC (white blood cell) count 
>3.5 x 1 09/1, platelet count > 100 x 1 09/1 and haemoglobin 
>lO gidl), adequate liver function (serum bilirubin cl.5 
mgidl) and renal function (serum creatinine < 1.5 mgidl). 

Statistical considerations 

With a 95% power to conclude the efficacy of the treat- 
ment regimen if the true response rate was 2 30% and with 
a type I error of 10% to conclude the efficacy of the treat- 
ment if the true response rate was < 1 O%, the number of 
patients required for the first stage was 26. If < 3 responses 
were observed during the first stage (Q 12%), then the trial 
would have been terminated and the treatment regimen 

Table 2. Patient and tumour characteristics at enty 

Characteristic n (%) Range 

Total number of patients 36 
Age (years) 

Median (range) 53 (26-7 1) 
Sex 

Male 26 (72%) 
Female 10 (28%) 

Kamofsky index 
Median (range) 70 (40&100) 

Burger’s histological classification [29] 
Glioblastoma multiforme 26 (72%) 
Anaplastic glioma 10 (28%) 

Anaplasric astrocyroma 8 
Anaplastic oligodendroglioma 2 

Time interval since surgery (weeks) 
Median (range) 43.2 (1 l-424) 

Prior treatment 
Surgery 

Complete resection 9 (25%) 
Partial resection 16 (44%) 
Biopsy 11 (31%) 

Irradiation (Gy) 
Median (range) 60 (50-62) 

Nirrosourea-based chemotherapy (mg/m’) 
Median (range) 405 (150-1620) 

considered inactive. If at least 4 responses were observed 
during the first stage, then 7 additional patients would be 
added. In order to consider the treatment regimen active by 
the end of the second stage, the total number of responses 
would need to be at least 6 (18%, MinMax design [26]). 
Time to progression was calculated from the date treatment 
started to the date of the first documented progression. 

Survival curves were estimated using the Kaplan-Meier 
technique [27]. 

Scheme of the trial 

At the first cycle, drugs were administered intravenously 
at 75 mgim’iday for carboplatin and etoposide and 750 mg/ 
m2/day for ifosfamide. This combination was administered 
from days 1 to 3, with adequate hydration and diuresis. 
Courses were repeated every 4 weeks until tumour pro- 
gression or intolerable toxicity. Dose escalation was allowed 
according to haematological tolerance (Table 1). All 
patients were given the lowest steroid dose necessary for 
neurological stability. Ondansetron was given to all patients 
before perfusion to prevent nausea and vomiting. 
Neurological status, performance status and tolerance were 
judged on clinical, biological and CT examinations every 
4 weeks. Patients were also monitored by blood counts, 
serum creatinine, bilirubin, ALAT (alanine aminotransfer- 
ase) and ASAT (aspartate aminotransferase) every week. 
The World Health Organisation (WHO) scale for toxicity 
was used. 

Response evaluation 

Macdonald and associates’ criteria [28] were used to 
evaluate the tumour response to treatment on a CT scan 
with contrast enhancement. A complete response (CR) was 
defined as the disappearance of enhanced tumour at least 1 
month apart. A partial response (PR) was a reduction of 
50% or more of the largest cross-sectional area of contrast 
enhancement. The response was considered as stable dis- 
ease (SD) in the case of neurological stabilisation for at 
least 3 months, without a change in corticosteroid dosage, 
and when the largest cross-sectional area of contrast 
enhancement on the CT scan did not increase more than 
25%. Progression was defined as neurological degradation 
or increase of the largest cross-sectional area of contrast 
enhancement on the CT scan over 25%. 

RESULTS 
Between 11 October 1993 and 27 December 1994, 37 

patients were registered into the trial. One patient was 
judged to be ineligible because of poor performance status 
(Karnofsky index = 30). Table 2 presents the patient and 
tumour characteristics for all eligible patients before starting 
treatment. All patients were treated by surgery and post- 
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Leucocytes 
Platelets 

Table 3. Haematological toxicity (WHO scale) 

Grade 1 Grade 2 Grade 3 Grade 4 

4 2 9 5 
6 3 2 4 

Table 4. Response to treatment 

Response Glioblastomas multiforme Anaplastic gliomas 

Complete response 2 3 
Partial response 3 2 
Stable disease 8 1 
Progression 13 3 

Early death 0 1 

All patients (%) 

5 (14) 
5 (14) 
9 (25) 

16 (44) 

1 (3) 

operative irradiation followed by a nitrosourea-based che- 
motherapy. The radiotherapy was delivered using 1.8 Gy 
per fraction 5 times a week on a large focal field including 
the tumour and adjacent parenchyma (median total dose: 
60 Gy). The chemotherapy was intravenous (i.v.) BCNU 
(1,3-bis(2-chloroethyl)-I-nitrosourea) in 33 patients, intra- 
arterial (i.a.) ACNU (1-(4-amino-methyl+pyrimidyl)- 
methyl-3-(2-chloroethyl)-3-nitrosourea) in 2 patients and 
procarbazine-CCNU-vincristine (XV) in 1 patient. Other 
details are provided in Table 2. 

Tolerance 

The number of courses per patient ranged from 1 to 16. 
8 patients received only 1 cycle, 8 received 2 cycles, 4 
received 3 cycles, 3 received 4 cycles, 4 received 5 cycles, 8 
received 6 cycles or more, including 1 patient who received 
16 cycles. The median number of cycle per patients was 4. 
14 patients (39%) experienced no haematological toxicity, 7 
patients (19%) had grade I-II, 9 (25%) had grade III and 6 
(17%) had grade IV. Grade III or IV toxicity involved leu- 
cocytes in 14 patients and platelets in 6 patients (Table 3). 

One patient died from sepsis during an episode of leucope- 
nia (0.9 x 10’11). No other life-threatening events were 
observed. Nausea and vomiting occurred in 3 patients. One 
patient developed hepatic toxicity grade II with increased 
SGPT level. None had renal, peripheral neuropathy or audi- 
tory toxicity. No haemorrhagic cystitis or encephalopathy 
were observed. 

For the patients who had haematological toxicity, the 
doses were kept at the first level (see Table 1). However, for 
3 patients, the dose had to be further reduced by lo-25%. 
Among the 28 patients who received more than 1 course, 
tolerance allowed a dose increase to the second level in 15 
patients, but the third level could only be administered to 
2 patients. 

Therapeutic effects 

Table 4 presents the response to treatment by histological 
subtype. The overall response rate (CR + PR) was lo/36 
(28%, 95% confidence limits: 14-45%). Together with 
patients with stable disease, this percentage was 53% (95% 
confidence limits: 36-70%). For the 10 patients who 

Figure 1. (a) CT scan of a patient with an anaplastic glioma at recurrence; (b) CT scan after one cycle of ICE. The complete 
response was maintained for 82 weeks. 
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Figure 2. (a) and (b) CT scan of a patient with an anaplastic glioma at recurrence; (c) and (d) a partial response was observed 
after 3 months and was maximum after 6 months. 

responded, the objective response on CT was noted after 1 5 patients with partial response, the duration of response 

cycle in 5 patients, 2 cycles in 3 patients and 3 cycles in 2 was 14, 25 and 31 weeks for the glioblastoma multiforme 

patients. The maximum effect was observed as late as 6 patients and 28 and 35 for the anaplastic glioma patients 

months after starting the treatment. Among complete (Figure 2). 

responders, the response lasted for 8 and 22 weeks for the Based on all eligible patients, the median time to pro- 
glioblastoma multiforme patients and for 8, 22 and 82 gression was 13 weeks and 22 weeks for stable and respond- 

weeks for the anaplastic glioma patients (Figure 1). For the ing patients (Table 5 and Figure 3). At the time of analysis, 
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Table 5. Median time to tumour progression (MTTP) and median survival time (MS) calculated for stable or responding (R + S) 
patients and for patients with progressive disease (I’D) (weeks) 

Glioblastomas 
Anaplastic gliomas 
Total 

MT-I-P 

21 
25 
22 

R+S PD Total 
MS MT-P MS MTTP MS 

40 6 20 12.5 29 
61 5 11 14 25 
44 5 17 13 29 
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Figure 3. Time to tumour progression for all patients. 
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Figure 4. Survival curve for all patients. 

23 patients had died and the median duration of survival 
was 29 weeks (44 weeks for R + S patients and 17 weeks for 
patients with progressing disease) (Table 5 and Figure 4). 
The median duration of survival from the initial surgery was 
67 weeks. 

DISCUSSION 
This study suggests that the combination of ICE for 

recurrent malignant glioma is of therapeutic benefit as sec- 
ond-line chemotherapy at the price of substantial haemato- 
logical toxicity. Indeed, nine grade 3 (25%) and six grade 4 
(17%) haematological toxicities were observed and 1 patient 
died of a septic shock related to grade 4 neutropenia. 
Haematological toxicity was, therefore, more frequent and 
serious than with the carboplatin-etoposide combination; 
19% grade 3 and no grade 4 toxicity were observed with 

this combination (at a dose of 100 mg/m’/day on days 1 to 
3 for both drugs) [ 141. 

The prognosis of recurrent malignant glioma after con- 
ventional radiotherapy and first-line chemotherapy is so 
poor that many patients are not offered a second-line che- 
motherapy regimen. Nevertheless, in this study, we found 
clear evidence that some patients may benefit from ICE 
combination since the response rate (R) was 28% and the 
rate of response plus stabilisation (R + S) was 53%. 

These results concur with recent reports suggesting that 
carboplatin or carboplatin-based chemotherapy could be of 
interest as second-line treatment. When used alone in 
recurrent malignant gliomas, carboplatin induces a response 
rate (R) of lo-14% and a (R+ S) rate of 40-50% [4-8, 
301. The carboplatin-etoposide combination appeared 
synergistic in vitro [ 111, and may be considered an efficient 
second-line chemotherapy: response rate and R + S rate ran- 
ged, respectively, from 13% to 21% and from 45% to 53% 
[13, 141. 

In contrast, treatment of recurrent malignant gliomas with 
ifosfamide alone demonstrates poor efficiency despite the 
high doses used. Of 42 patients with recurrent malignant 
glioma reported in the literature [31-341, 2 had a partial 
response and 5 stable disease (S + R = 17%) (Table 6). 
However, there is evidence that the ifosfamide-etoposide 
combination could be synergistic [35]. This association dis- 
played some efficacy in paediatric recurrent gliomas since 
Miser and associates observed one PR and 7 SDS out of 16 
supratentorial recurrent malignant gliomas in children [36]. 

Compared to the other chemotherapy regimens (see 
Table 7), the ICE combination appears as one of the most 
interesting second-line treatments of recurrent malignant 
gliomas. In our experience, it seems more efficient than the 
carboplatin-etoposide combination administered at the dose 
of 100 mg/m’/day on days l-3 of each drug [ 141. 
Nevertheless, Jeremic and associates observed a comparable 
R + S rate (53%) and higher MST (43.5 weeks) using high 
doses of carboplatin (300 mg/m’/day on days I-3) and eto- 
poside (100 mgim’iday on days 1-5) at the price of sub- 
stantial grade 3 blood toxicity (55%) [13]. Procarbazine 
also has demonstrated activity against malignant gliomas 
after failure of nitrosourea: the R + S rate ranged from 35% 
to 57% [37, 38, 421. Differences in prognostic factors (age, 
Karnofsky index and grading) are very important and, in ad- 
dition to lack of randomisation, make comparison between 
phase II studies difficult. Yet prognostic factors of our 
patients were fairly representative of a non-biased cohort of 
recurrent gliomas, and ICE demonstrates a strong anti- 
tumoral effect even in glioblastoma, the most malignant and 
chemoresistant of these tumours. With 19% (5126) response 
(R) rate, 50% (13126) (R + S) rate, and a 29-week median 
survival time in the glioblastoma population, our results are 
close to those observed by Levin and associates (58% of 
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Table 6. Ifosfamide-based protocols in malignant gliomas 

[Ref.] Drugs Patients CR PR 

[311 Ifos 16 0 0 
[321 Ifos 4 0 0 
1331 Ifos 6 0 1 
[341 Ifos 16 0 1 

Total (Ifos alone) 42 0 2 
1361 IfosNP 16 16 0 1 

CR, complete response; PR, partial response; SD, stable disease; R + S, responding and stable patients. 

SD R+S 

1 l/l6 
0 014 
3 416 
1 2116 
5 7142 (17%) 
7 8/16 (50%) 

Table 7. Phase II studies of second-line chemotherapy in recurrent malignant gliomas 

[Ref.] Patients Chemotherapy R+S (%) R (%) MST 

J361 16 Ifos-VP 16 50 7 
1371 37 GBM Procarbazine 27 13.5 

46 AA 28 14 
151 19 Carbo (i.a.) 52 26 
1381 35 Procarbazine 57 14 
1391 16 (l)* Endoxan-VCR 75 31 
1311 16 Ifos 6 0 20 
171 19 Carbo 40 10 26 
1401 32 (1 l)* Acivicine 34 12 
161 15 Carbo or Iproplatin 13 13 
1131 38 Carbo-VP16 53 21 43.5 
1411 19 GBM TPDCFUHU** 58 16 

13 AA 38 15 
1141 31 Carbo-VP16 45 13 
[421 20 ProcarbazineeThiotepaVCR 25 15 17 
1431 31 Procarbazine 55 35.5 
1301 28 Carbo 50 7 36 
1241 16 Ifos 12.5 6 
Present study 36 Ifos-CarbooVP16 54 29 29 

* The numbers in parentheses indicate the number of patients treated as first-line chemotherapy. ** TDPC-FUHU, CCNU-thioguanine- 
dibromodulcitol-procarbazine + fluorouracil-hydroxyurea. i.a., intra-arterial; VP1 6, etoposide; Carbo, carboplatin; VCR, vincristine; Ifos, 
ifosfamide; R, responding patients; R + S, responding and stable patients; MST, median survival time. 

R + S), who developed a polydrug protocol designed to 

combat nitrosourea resistance [4 11. 
In conclusion, the ICE regimen has shown at least com- 

parable results to the most widely used second-line che- 
motherapy regimen in recurrent malignant gliomas, such as 
procarbazine or carboplatin-etoposide. These results war- 
rant further studies to confirm these data and to optimise 
treatment which is limited by haematological toxicity and 
particularly leucopenia. This could be prevented by sys- 
tematic use of G-CSF and/or sequential reinfusion of pro- 
genitors of whole blood, which have already been 
undertaken with success in the treatment of several malig- 
nancies [2 1, 221. 

Canetta R, Rozencweig M, Carter S. Carboplatin: the clinical 
spectrum to date. Cancer Treat Rev 1985, 12, 125-136. 
Boven E, Van Der Vijgh WJF, Nauta MM, Schliiper HMM, 
Pinedo HM. Comparative activity and distribution studies of 
five platinum analogues in nude mice bearing human ovarian 
carcinoma xenografts. Cancer Res 1985, 45, 86690. 
Dodion I’, Sanders C, Georges P, Kenis Y. In vitro chemosen- 
sitivity of brain tumors to cisplatin and its analogues, iproplatin 
and carboplatin. Cancer Chemother Pharmacol 1988, 22, 80-82. 
Allen JC, Walker R, Luks E, Jenning M, Barfoot Tan C. 
Carboplatin and recurrent childhood brain turnours. J Clin 
Oncol 1987, 5, 459-463. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

Follezou JY, Fauchon F, Chiras J. Intraarterial infusion of car- 
boplatin in the treatment of malignant gliomas: a phase II 
study. Neoplasma 1989, 36, 3499352. 
Twelves CJ, Ash CM, Miles DW, Thomas DGT, Souhami 
RL. Activity and toxicity of carboplatin and iproplatin in 
relapsed high-grade glioma. Cancer Chemother Pharmacol 
1991, 27, 481-483. 

Poisson M, Pereon Y, Chiras J, Delattre JY. Treatment of 
recurrent malignant supratentorial gliomas with carboplatin 
(CBDCA). J Neuro Oncol 1991, 10, 139-144. 
Yung WKA, Mechtler L, Gleason MJ. Intravenous carboplatin 
for recurrent malignant glioma: a phase II study. J Clin Oncol 
1991, 9, 860-864. 
O’Dwyer PJ, Leyland-Jones B, Alonso MT, Marsoni S, Wittes 
RE. Etoposide (VP-16-213). Current status of an active antic- 
ancer drug. N Engl J Med 1985, 312, 692-700. 
Aisner J, Lee EJ. Etoposide: current and future status. Cancer 
1991, 67, 215-219. 
Drewinko B, Green C, Loo TL. Combination chemotherapy in 
vitro with cis-dichlorodiammineplatinium. Cancer Treat Rep 
1976, 60, 1619-1625. 
Boiardi A, Silvani A, Milanesi I, Botturi M, Broggi G. Primary 
glial tumor patients treated by combining cis-platin and etopo- 
side. J Neuro Oncol 1991, 11, 165170. 
Jeremic B, Grujicic D, Jevremovic S, et al. Carboplatin and eto- 
poside chemotherapy regimen for recurrent malignant glioma: 
a phase II study. J Clin Oncol 1992, 10, 107441077. 
Ameri A, Poisson M, Chauveinc L, Chen QM, Delattre JY. 
Treatment of recurrent malignant supratentorial glioms with 
association of carboplatin and etoposide: a phase II study 
[abstract]. Neurology 1993, 43(Suppl.), 248. 



Treatment of Recurrent Malignant Supratentorial Gliomas 2235 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

Zalupski M, Baker LH. Ifosfamide. J Nat1 Cancer Inst 1988, 80, 
556-566. 
Loehrer PJ. The history of Ifosfamide. Semin Oncol 
1992, 19(Suppl. 12), 2-7. 
Loehrer PJ, Lauer I’, Roth BJ, et al. Salvage therapy in recur- 
rent germ cell cancer: ifosfamide and cisplatin plus either vin- 
blastin or etoposide. Ann Intern Med 1988, 7, 540-546. 
Schabel FM, Trader MW, Laser WR, et al. Cisdichlorodi- 
ammineplatinum (II): combination chemotherapy and cross re- 
sistance studies with tumors of mice. Cancer Treat Rep 1979, 63, 
1459-1473. 
Goldin A. Ifosfamide in experimental tumor systems. Semin 
Oncol 1982, 9, 14-23. 
Marina NN, Radman J, Shema SJ, et al. Phase I study of esca- 
lating targeted doses of carboplatin combined with Ifosfamide 
and Etoposide in children with relapsed solid tumors. J Clin 
Oncol 1993, 11, 554-560. 
Siegert W, Beyer J, Strohscheer I, et al. High dose treatment 
with Carboplatin, Etoposide, and Ifosfamide followed by auto- 
logous stem-cell transplantation in relapsed or refractory germ 
cell cancer: a phase I/II study. The German Testicular Cancer 
Cooperative Study Group .3 Clin Oncol 1994, 12, 1223-1231. 
Fields KK, Perkins JP, Hiemens JW, et al. Intensive dose ifos- 
famide, carboplatin, and etoposide followed by autologous 
stem cell rescue: results of a phase I/II study in breast cancer 
patients. Surg Oncol 1993, 2, 87795. 
Richardson DS, Tighe M, Cull G, Johnson SA, Phillips MJ. 
Salvage chemotherapy for relapsed and resistant lymphoma 
with carboplatin containing schedule EPIC. Hematol Oncol 
1994, 12, 125-128. 
Thatcher N. Ifosfamide/Carboplatin/Etoposide (ICE) regimen 
in small cell lung cancer. Lung 1993, 9, 51-57. 
Hsieh Rk, Chang Ay, Boros L, Asbury R. Phase II study of 
Ifosfamide, Carboplatin, and Etoposide in patients with 
advanced non-small cell lung cancer. Am 3 Clin Oncol 1994, 17, 
5099513. 
Simon R. Optimal two-stage designs for phase II clinical trails. 
Controlled Clinical Trials 1989, 10, l-10. 
Kaplan EL, Meier P. Nonparametric estimation from incom- 
plete observations. J Am Stat Assoc 1958, 53, 457-481. 
Macdonald DR, Cascino TL, Schold SC, Caimcross JG. 
Response criteria for phase II studies of supratentorial malig- 
nant glioma. 3 Clin Oncol 1990, 8, 1277-1280. 
Burger PC. Malignant astrocytic neoplasms: classification, 
pathologic anatomy, and response to treatment. Semin Oncol 
1986, 13, 16-26. 
Wamick RE, Prados MD, Mack EE, et al. A phase II study of 
intravenous carboplatin for the treatment of recurrent gliomas. 
3 Neuro Oncol 1994, 19, 69-74. 

31. 

32. 

33. 

34. 

35. 

36. 

37. 

38. 

39. 

40. 

41. 

42. 

43. 

Elliott TE, Buckner JC, Cascino TI, Levitt R, O’Fallon JR, 
Scheithauer BW. Phase II study of ifosfamide with mesna in 
adult patients with recurrent diffuse astrocytoma. 3 Neuro 
Oncol 1991, 10, 27-30. 

Chastagner I’, Sommelet-Olive D, Kalifa C, et al. Phase II 
study of ifosfamide in childhood brain tumors: a report by the 
French Society of Pediatric Oncology (SFOP). Med Fed Oncol 
1993,21,49-53. 
Pratt CB, Douglass EC, Kovnar AH, et al. A phase I study of 
Ifosfamide given on alternate days to treat children with brain 
tumors. Cancer 1993, 71, 3666-3669. 
Heideman RL, Douglass EC, Langston JA, et al. A phase II 
study of every other day high-dose ifosfamide in pediatric brain 
tumors: a pediatric oncology group study. 3 Neuro Oncol 
1995, 25, 77-84. 
Kung FH, Pratt CB, Vega RA, et al. IfosfamideNP16 combi- 
nation in the treatment of recurrent malignant solid tumors of 
childhood: a POG Phase II study. Cancer 1993, 71, 1898- 
1903. 
Miser J, Krailo M, Smithson W, Belasco J, Ortega J, 
Hammond GD. Treatment of children with recurrent brain 
tumors with ifosfamide (IFOS) etoposide (VP16) and mesna 
(M). Results of a phase II trial (Abstract). Proc Am Sot Clin 

Oncol 1989, 8, 84. 
Rodriguez LA, Prados M, Silver P, Levin VA. Reevaluation of 
procarbazine for the treatment of recurrent malignant central 
nervous system tumors. Cancer 1989, 64, 2420-2423. 
Newton HB, Junck L, Bromberg J, Page MA, Greenberg HS. 
Procarbazine chemotherapy in the treatment of recurrent 
malignant astrocytomas after radiation and nitrosourea failure. 
Neurology 1990, 40, 174331746. 
Longee DC, Friedman HS, Albright RE, et al. Treatment of 
patients with recurrent gliomas with cyclophosphamide and 
vincristine. 3 Neurosurg 1990, 72, 583-588. 
Taylor SA, Crowley J, Pollock TW, et al. Objective antitumor 
activity of Acivicin in patients with recurrent CNS malignan- 
cies: a Southwest Oncology Group trial. 3 Clin Oncol 1991, 9, 
1476-1479. 
Levin VA, Prados MD. Treatment of recurrent gliomas and 
metastatic brain tumors with a polydrug protocol designed to 
combat nitrosourea resistance. 3 Clin Oncol 1992, 10, 766-77 1. 
Amen A, Poisson M, Chen QM, Delattre JY. Treatment of 
recurrent malignant supratentorial gliomas with the association 
of procarbazine, thiotepa and vincristine: a phase II study. 
7 Neuro Oncol 1993, 17, 43-46. 
Newton HB, Bromberg J, Junck L, Page MA, Greenberg HS. 
Comparison between BCNU and procarbazine chemotherapy 
for treatment of gliomas. 3 Neuro Oncol 1993, 15, 257-263. 


