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Abstract-Intensive combination chemotherapy consisting of cisplatin 40 mglm’ daily X 5, 
VP-16 200 mglm’ daib X 5 and bleomycin 15 mg/m’ every week was administered to 29 

patients (22 previously untreated and seven previously treated) with poer prognosis gen cel1 tumors. 
Eighty-six per cent of the previously untreated patients obtained CR and 5% PR. Seventeen 
patients (77%) are alive without evidente of disease after a median observation time of 11 months 
(range 1+ - 19+ months) after treatment. Sevenponeper cent of the previously treatedpatients 
obtained CR and 14% PR. Six patients are stil1 alive andfour (57%) without evidente of disease 
after a median observation time of 9 months (range 3+ - 12+ months) after treatment. 
Toxicity was severe in both groups. In 73% of the cycles WBC was below 1 .O X 10’11, and in 
74% of the cycles trombocytes was below 25 X lO’/l. Niney-one per cent had at least one 
incidence with culture negative neutropenic fever, and in fourpatients bacteriemia was documented. 
Kidney function decreased (median 33%) in previously untreated patients as measured by 
“Cr-EDTA clearance. Ototoxicity was observed in around 60% of the patients (two patients has 
required the use of a hearing aid) and neurotoxicity in around 40%. Neurotoxicity was mild in most 
cases. The results of the present investigation are encouraging and justrfy an aggressiue therapeutic 
approach to patients with poer prognosis germ cel1 tumors. The toxicity is substantial, but 
manageable, and onb a prospective randomized study can substantiate whether this excess in toxicity 
can be translated into an improved survival and cure. 

INTRODUCTION 
APPROXIMATELY 70% of patients with testicular 
cancer treated with cisplatin based combination 
chcmotherapy regimens wil1 achieve a complete 
remission, and most of these patients wil1 be curcd 
of their disease as the relapse rate is as low as 10% 
[ 1, 21. Howcver, the ‘standard’ cisplatin che- 
mothcrapy is ineffective for the subgroup of pa- 
tients with bulky diseasc in abdomen or thorax, 
visceral metastases, extragonadal primaries or 
marked elevation of the serum levels of the beta- 
subunit of human chorionic gonadotropin (HCG) 
or alpha-fetoprotein (AFP) [ 1-41. 

0~01s el al. [5] showcd in 1983 that cisplatin 
could bc administered in twice the dose used in 
current schedules, if administered in 3% NaCl, 
without any increase in renal toxicity [6]. They 
found that ‘high-dose’ cisplatin in combination 
with vinblastine, bleomycin and VP-16 produccd 
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an 88% complete response rate in patients with 
advanced bulky lung or abdominal disease. Simi- 
larly, Schmoll et al [7] treated 15 patients with 
bulky disease and found a complete response rate 
of 87% using a combination of cisplatin 40 mg/m’ 
i.v. day 1-5, VP-16 140 mg/m’ day 1-5 and 
bleomycin 15 mg/m’ i.v. day 1,8 and 15 q. 21 days. 

Since November 1983 we have used a similar 
treatment in previously untreated patients with 
poor prognosis germ cel1 tumors and in patients 
who had relapsed after primary therapy. 

MATERIALS AND METHODS 
Twenty-nine patients with poor prognosis gcrm 

cel1 tumors were treated with a 3 drug combination 
chemotherapy regimen consisting of cisplatin, VP- 
16 and bleomycin (Table 1). The patients were 
extensively hydrated throughout the 5 days of 
platinum treatment receiving 200 ml/hr of isotonic 
salinc. The cisplatin was mixed in 250 ml of 3% 
sodium chloride and was administered over 30 min 
followed by 500 ml of 20% mannitol. VP-16 was 
administered i.v. over 3O-60 min following the 
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mannitol. At least thrcc courscs of this combina- 
tion wcrc given to al1 paticnts. 

Twcnty-cight of thc paticnts had histologically 
documcntcd gcrm cc11 tumors. Histology of thc 
primary tumor was: seminoma, eight (onc pure 
scminoma, three seminomas with elevated tumor- 
markcrs); embryonal carcinoma, 19; choriocarci- 
noma, thrcc; cndodermal sinus tumor, six; tcrato- 
carcinoma, three; unclassified germ cel1 tumors, 
two; tumors with more than onc clement, 12. 
Twenty-two patients were previously untrcatcd 
(included in this group are two patients who were 
prcviously treated with radiotherapy and bleomy- 
cin in 1974 and 1975) and seven patients had 
rclapsed after prior radio- and/or chemotherapy. 
Two of these seven patients had previously re- 
ceived radiotherapy (lumboiliacal field in two pa- 
tients, and brain irradiation in one patient). Seven 
patients had previously been treated with cisplatin 
(median 1200 mg accummulated dose, range 900- 
2060) and three of these patients had also received 
VP-16 (median accumulated dose 2000 mg, range 
1800-5300) (Table 2). Al1 patients without pre- 
vious cisplatin treatment had at least one of the 
following poor prognostic characteristics: 1. Adv- 
anced abdominal disease (2 10 cm in diameter), 2. 
Liver metastases, 3. Supradiaphragmatic lym- 
phnode metastases ( 2 5 cm in diameter), 4. Multi- 
ple lung metastases with at least one 2 5 cm in 
diameter, 5. HCG 2 100.000 IJ/1 and 6. Extrago- 
nadal primary with elevated tumor markers (AFP 
and/or HCG). The age for the whole group of 
patients ranged from 16 to 52 yr (median 33 yr). 

Table 1. Treatment regimen 

Cisplatin 40 mg/m’ day 1-5 every 3 weeks 
VP-16 200 mg/m’ day 1-5 every 3 weeks 
Bleomycin 15 mg/m’ every week 

Renal function was cvaluated primarily by 5’Cr- 
EDTA clearance, which was repeated bcfore and 
after each series. AFP and HCG in serum were 
measured at least once a week. Hb, leucocytes, 
thrombocytes, s-creatinine, s-sodium, s-potassium 
and s-magnesium were measured at least every 
second day. BUN, s-bilirubin, s-alkaline phospha- 
tase and s-LDH were also measured serially. Au- 
diomctry, pulmonary-function tests and appropri- 
ate X-rays with measurements of lesions were 
carried out every 3 weeks. Al1 patients undcrwcnt 
abdominal and/or chest computerized tomography 
(CT-scan) at the start of chemotherapy and after 
three series, if tumormarkers were negative. 

Tumor response to therapy was monitored by 
physical examination, serial tumor markers and 
appropriate radiologie studies. After three cycles of 
chemotherapy a complete re-evaluation was dorre, 
including tumormarkers and repetition of al1 pre- 
viously abnormal roentgenograms. Patients who 
had residual masses following three series of PEB 
and negative tumormarkers underwent surgical 
exploration and resection, if possible, of al1 abnor- 
mal tissue. If the resected tissue had any malignant 
elements or if the patient had elevated markers 
following three cycles of PEB, the patients were 
treated with one or more additional series of che- 
motherapy. Patients who were in complete remis- 
sion after three cycles of PEB or who had no 
evidente of residual cancer in the resected speci- 
men received no further treatment. 

In order to compare the treatment results of PEB 
with the platinum-vinblastine-bleomycin che- 
motherapy regimen (pVB) (‘Einhoin regimen’), al1 
patients treated at the Finsen Institute with pVB in 
the period 1979-1983 were reviewed. Patients with 
one or more of the poor prognostic characteristics 
listed above were included in this study (Table 3). 

The treatment results of the previously treated 
patients have been compared with the results 
obtained after treatment with cisplatin 50 mg/m’ 

Table 2. Prior treatment in thepreviously treatedgroup. CR = complete remission, PR = partial remission, PD = progressive disease. NED = 
no evidente of disease, pVB and peB see text. 

Patient Prior 
no. radiotherapy 

Prior 
chemotherapy 

PVB No. of Response peB No. of Response Response to 
cycles cycles PEB 

Lumboiliacal field 
1 brain irradiation x 3 PD x 2 PD PD 
2 x 6 PR x 2 PD CR, NED 11+ months 
3 x 6 CR CR, NED 12+ months 
4 Lumboiliacal field cyclophosphamide x 6 CR x 4 CR CR, relapse after 12 months 
5 x 6 CR CR, NED 7+ months 
6 x 6 CR CR, NED 3+ months 
7 x 6 CR PR, stil1 disease in liver and 

rctroperitoneum after 4 
cyclrs of PEB 
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Table 3. Comparison between previously untreated patients, treated with highdose ci@atin/VP- 16 (PEB) and previous[r untreated 
patients treated with pVB(Einhorn regimen). The median fellow-up for patients rrlith no erlidence of disease in the PEB group is 10 
months after termination of treatment, and in the p VB group it is the number of patients without eoidence of disease 10 months after 

termination of treatment that is mentioned. 

PEB 
n = 22 

P”B 
n = 26 

Sites of mctastatic discasr No evidcncc of Progrrasion Paticnts dcad 
1 2 3 4 5 6 disease 

(CR + “CR”) Of touicit! \vith discasc Othcr wasons 

13 4 7 4 3 ‘1 17 3 2 
(59%) (18%) (32%) (18%) (14%) (18%) (77%) (14%) ( w, , 

14 3 II 3 7 9 4: 11* 1 9 It 
(54%) (12%) (42%) (12%) (27%) (35%) (15%) (42”” J (4%) (35%) 1 (1%) 

* One of these patients is now in CR aftrr treatment with PEB. 
t Died of purulent meningitis. 
$ One of these patients had a rclapsr 4 yr after the initial treatment, and is now in CR after treatment with PEB. 
1 = Advanced ahdominal diseasr (tumor Z 10 cm in diameter). 2 = Livermrtastases. 3 = Supradiaphragmatic Iymphnode mrtastascs 
(tumor 2 5 cm in diameter). 4 = Multiple long metastases with at least one 2 5 cm in diameter. 5 = HCG 2 100.000 C:/l. 6 = 
Extragonadal primary with elevated tumor markers (HCG and/or AFP). CR = Complete remission, ‘CR’ = (Complete rrmission with 
hiopsy vrrified necrotic tissue in thr lungs or mediastinum. 

Table 4. Comparison between previousb treated patients. treated with highdose cisplatin/ 
VP-16 (PEB) and preuiousb treated patients, treated with conventional doses of cisplatin/ 

Vp-16 (peB) 

CR PR NC or PD Relapse Dead NED 
n (%) n ( 0, ) n ( % ) I, ( 0” ) n ( % ) n (%) 

PEB 
n=7 

5 1 1 I 1 4* 
7 1”” 14% 14% 14”” 14% 57”” 

pe B 11 (42%) 6 (23%) 9 (35%)t 10 (38%): 15 (58%)$ i (27”/“)/1 
n = 26 

* Median observation time 9 months (range 3+-12+ months). 
t One patient have obtained CR after treatment with PEB. 
: Two patients have obtained CR arter treatment with highdose cisplatin, in one patient 
comhined with highdose VP-16, the other patient with conventional doses of VP-16. 
5 One patient died of’leukemia, without evidente of germ cell tumor (20). 
Median observation time 34 months (range 9+-51+ months). 
CR = complete remission arter chemotherapy and surgery, PR = partial remission, NC or 
PD = no change or progression, NED = no evidente ofdisrase. 

i.v. day 1 and 2 q. 3 weeks, VP-16 120 mg/m’ p.o. 
day 1-5 q. 3 weeks and bleomycin 5 mg/m’ i.m. 
cvery 3 weeks (peB). This regimen was used for 
patients with reiapse after pVB treatment at our 
institution between 1979 and 1983 (Table 4). Stan- 
dard response criteria according to WHO were 
employed (8). 

RESULTS 
Preuiously untreated patients 

Characteristics of the 22 patients previously 
untreated with cisplatin, are shown in Table 5. 

Al1 patients responded to the PEB treatment. 
Nineteen patients obtained CR (86%) and onc 

patient PR (5%). Onc patient died of respiratory 
failure within 10 days after start of chemotherapy, 
but had a marked decrease in HCG, and one 
patient died of cardiac failure after one cycle. Two 
patients in CR died with trombo- and leucocy- 
topenia after 1 and 1.5 series, one of these patients 
refused hospitalization. The last patient dicd after 
six series of PEB with mycotic infection in the lung 
and heart. Post-mortem cxamination showcd smal1 
elements of embryonal carcinoma in the liver and 
retropcritoneum. Seventeen patients are alive l+- 
19+ months after completion of therapy without 
evidente of disease (median obscrvation 11 
months). 

At the completion of three cycles of PEB, 10 of 
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these 17 patients had normal markcrs, and eight 
paticnts had pcrsistcnt rocntgcnographic abnor- 
malitics at thc sitc of bulk discasc. At surgcry fivc 
paticnts wcrc found to have fibrosis, two a maturc 
tcratoma and one smal1 clcmcnts of tcratocarcino- 
ma. Thc lattcr paticnt reccivcd two additional 
cyclcs of platinum and VP-16 (at dccreased dose) 
and is now without cvidencc of diseasc. Four 
paticnts were tumormarkcr negativc aftcr four 
cyclcs of PEB. Onc of these paticnts had rcsidual 
diseasc on thc CT-scan, but no cvidencc of discasc 
at surgery, two patients were found to have fibrosis 
and the last patient stil1 had multiple pulmonary 
infiltrates but numerous biopsics in conncction 
with a thoracotomy have shown nccrotic tissue 
only. Thc same picture was sccn in onc paticnt 
aftcr fivc cyclcs of PEB. Anothcr paticnt had a 
fibrotic tumor in thc abdomen. Thc last paticnt 
had a teratoma in thc mediastinum aftcr fivc cyclcs 
of PEB. 

‘A total of 74 cyclcs of PEB have been adminis- 
tcrcd to prcviously untreated patients. Seventy-two 
per cent of thc cycles wete given without dosc 
modification and 80% of thc cycles were adminis- 
tercd within 3 weeks from the last cycle. The major 
toxicity of PEB was myelosuppression. In 73% of 
thc cyclcs the WBC was below 1 .O X lO’/l (for, 
median 7 days, range 1-15 days) and in 74% of the 
cyclcs thrombocytcs were below 25 X lO”/l (for 
median 6 days, rangc 1-18 days). Twcnty paticnts 
(91%) had at least onc incidence with culture 
ncgativc ncutropenic fever, and 68% of the pa- 
ticnts had two to five cases of neutropenic fevcr. In 
four paticnts bacteriemia was documented during 
trcatmcnt. 

Twcnty-one paticnts received blood transfusions 
(median 16, range 7-64) and 14 paticnts received 
platelet transfusions (mcdian 17, range 1-67). 

Glomcrular filtration rate decreased from 104 + 
6 ml/min to 71 + 4 ml/min (X + S.E.M.) aftcr 
thrce cyclcs. Sevcnty-nine per cent of thc paticnts 
dcvclopcd a high frcqucncy hearing loss of more 
than 30 dB in thc 2-8000 Hz area. Two patients 
had a functional hearing impairment that has 
rcquired thc usc of a hearing aid. Elcvcn paticnts 
dcvclopcd paresthesia in distal cxtrcmitics which 
arc gradually resolving. Al1 paticnts had gastroin- 
tcstinal toxicity with nausca, vomiting and mucosi- 
tis. Diarrhoea was obscrvcd in 31% of thc cyclcs, 
but was not a major problem in most of the cases. 
Al1 paticnts dcveloped hypomagnescmia and re- 
ceivcd magnesium chloride i.v.. NO significant 
pulmonary toxicity was sccn. 

Previously treated patients 
This group consisted of fi-/e paticnts with tcsticu- 

lar canccr, onc paticnt with an cxtragonadal prim- 
ary tumor and onc patient with an embryonal 

carcinoma in the ovary. Thcsc paticnts were pri- 
marily diagnoscd betwccn 1979 and 1983. Six 
paticnts had clcvatcd tumormarkers (HCG in six, 
AFP in five and both in four paticnts). 

Th c previous trcatmcnts arc listed in Tablc 2. 
Onc patient rclapscd 4 yr aftcr trcatmcnt with thc 
‘Einhorn’ (pVB) rcgimen. Six of sevcn paticnts 
rcsponded to thc PEB trcatmcnt. Fivc paticnts 
obtained CR (71%) and onc paticnt PR (14%). 
One paticnt becamc marker negative but dicd aftcr 
1.5 cycles with progrcssion in prcviously irradiated 
brain mctastascs and with decrcasing lung and 
kidney function. 

Six patients are stil1 alive, four without evidcnce 
of disease after a median follow-up of 9 months 
(range 3+ - 12+ months) after completion of ther- 
apy. One paticnt with CR had a relapse aftcr 12 
months with increase in HCG and cvidence of 
disease in thc liver. Thc paticnt with PR was not 
disease free at the surgical exploration performed 
after four cycles of PEB. 

At the completion of three cycles of PEB four of 
the seven patients had normal markers and no 
roentgenographic abnormalities. One patient be- 
came marker negativc after extirpation of a lymph 
node containing malignant germ cclls in thc neck 
and did not receivc further treatment. This paticnt 
is stil1 without discase (observation time 1 l+ 
months) 

A total of 21 cyclcs of PEB has been adminis- 
tered to previously treated patients. Fifty-two per 
cent of thc cycles were given without dose mod- 
ifications and 76% of the cyclcs were administercd 
within 3 weeks from the last cycle. 

In 71% of the cycles the leucocyte count was 
below 1.0 X lO”/l (median 5 days, rangc 1-13 
days) and in 7 1% of thc cycles the platelets count 
was below 25 X lO”/l (median 6 days, range 1-15 
days). 

Al1 patients had at least one incidence with 
culture negative neutropenic fever, four patients 
had two incidences and one patient three cases. Al1 
patients received blood transfusions (median 22, 
range 3-33) and six patients received platelet 
transfusions (median 15, range 2-55). 

Glomcrular filtration rate decrcascd from 85 + 
11 ml/min to 57 It 16 ml/min (X & S.E.M.) aftcr 
threc cycles. Ototoxicity (50%), neurotoxicity 
(33%) and gastrointcstinal toxicity were a little 
less than in thc prcviously untreatcd patients. NO 
significant pulmonary toxicity was secn. 

The comparison bctween PEB and pVB treat- 
ment (Table 3) shows that the number of patients 
without evidencc of discase after trcatmcnt with 
PEB is significantly higher (P < 0.01) than the 
number in thc pVB group (aftcr a median obscrva- 
tion timc of 10 months in the PEB group and an 
obscrvation time of 10 months in the pVB group). 
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Likcwise the comparison betwcen PEB and PCB 
(Table 3) shows that thc resposne rate of PEB is 
somewhat higher than that of peB (CR + PR) 
(86% vs. 65%), but the observation timc in thc 
PEB group is short and thc numbers are small. 

DISCUSSION 
The platinum-vinblastine-bleomycin (pVB) 

combination chemotherapy and similar platinum 
based combination regimens have greatly im- 
proved the outlook for patients with disseminated 
germ cel1 tumors. Howevcr, there is a clinically 
definablc subset of patients in whom current com- 
bination chemotherapy regimens have been 
markedly less effcctive, and likewise trcatment of 
patients failing front-line chemotherapy has been 
rather unsuccessful, even though long disease-free 
survival has been reported in some cases [9]. 

In a report from the British Medical Research 
Council Working Party on Testicular Tumors (10) 
a poor prognostic group with a 3-yr survival rate of 

47% was defined. The prognostic factors concern- 
ing liver metastases and supradiaphragmaticlym- 
phnodc involvcment were similar to the ones ap- 
plicd in the present study. WC have used, however, 
a higher limit for the size of retroperitoneal tumor 
masscs (2 10 cm diameter vs. 2 5 cm diameter), 
for lung metastases (multiple, one or more 3 5 cm 
diameter vs. multiple, one or more B 2 cm dia- 
meter) and for thc HCG leve1 ( 100,000 U/ 1 vs. 
1000 U/l). This implies that the patients in our 
series belongs to a group, with an even worse 
prognosis, than thosc includcd in the poor prognos- 
tic group of the British study. 

‘fhe comparison betwcen patients treated with 
pVB and PEB shows that this is probably correct 
(Table 2). The results listcd in the PEB group are 

those obtained after median 10 months obscrva- 
tions aftcr trcatment and in the pVB group 10 
months after treatmrnt. Twenty patients in the 
pVB group were dead or showed progressivc dis- 
case at that time and al1 thcsc paticnts had their 
first relapse within 6 months after treatment with 
pVB. Only five patients in the PEB group have not 
reached this observation time. Thc trcatment rc- 

sults with PEB arc apparently superior to thc pVB 
trratmcnt in this group of paticnts with advanccd 
mctastatic germ cel1 tumors. A strict comparison 
obviously rcquires a randomizcd trial, howcvcr. 

Pizzocarro et al. [ll] have shown that they can 
obtain thc same rcsults as we have with half the 
doses of cisplatin and VP-16 used in this study in 
paticnts with bulky discase. This is in contrast to 
thc rcsults rcported by Williams et al. [ 121 who 
found equivalent therapcutic responses bctwcen 
pVB and cisplatin 20 mg/m’ for 5 days, VP-16 100 
mg/m’ for 5 days and 30 units of bleomycin evcry 

weck, but only 34% of the paticnts with advanced 

disease obtaincd a favorablc response. 

Several approaches directed at improving trcat- 
ment results in high-risk patients are being cx- 
plored. They fa11 broadly into threc categorics: thc 
use of multi-drug regimens; schcdules cmploying 
existing drugs in higher doses; and the investiga- 
tion of new drugs. The first approach has been 
explorcd by Newlands et al. [ 131. Sixty-ninc pa- 
tients were trcated with a combination of vincris- 
tine, bleomycin, cisplatin, VP-16, actinomycin 11, 
cyclophosphamide and methotrexatc and thc over- 
all survival was 83%. Eight of thc 69 patients had 
liver involvement of whom six went into complctc 
remission. These patients would fulfil thr cntrancc 
criteria, while it is not possiblc to asscss from thc 
published data, how many of the othcr paticnts 

who would actually fa11 into our catcgory of ‘high 
risk’ patients. 

There are several reasons why we have choscn a 
combination of high-dosc cisplatin/VP- 16 to pa- 
ticnts with poor prognosis germ cel1 tumors. Firstly 

cisplatin has a steep dose-responsc curve in tes- 
ticular cancer. Hayes et al. [ 141 showcd that in- 
creasing the dose of cisplatin from 40 mg/m’ to 120 
mg/m’ produced a 55% response ratc in patients, 
who had failcd the lower dose. Thc initial rcsults 
from Ozols and co-workers using 40 mg/m’> x d fi>r 
5 days to this group of patirnts hav,c also been 
encouraging [5]. 

Sccondly VP-16 is an activc agent against gcrm 
cel1 tumors [ 151. Using VP-16 in combination with 

other drugs, Hainsworth et al. [9] reported a 23% 
long-term survival in prcviously trratcd paticnts. 

In a phasc 11 study of high-dose VP-16 monothcr- 
apy for refractory germinal mahgnancics two of six 

patients, previously treated with VP-16 in lowcr 
doses, respondcd with one CR and onr PR [ 161. 
The responscs were of short duration (5 and 3 
months). In addition to this VP-16 and cisplatin 
have been shown to be synergistic in scveral animal 
tumor models [ 171. Three of thc prcviously trcatrd 
patients in our study have rcccived prior trcatmcnt 
with VP-16. One paticnt with bram mctastascs did 
not rcspond to treatmcnt eithcr with pVB in 

convcntional doses or ‘low-dosc’ cisplatin and VP- 
16. This paticnt also showcd progrcssion on high- 
dose cisplatin/VP-16. The two othcr paticnts had 
received six cycles of pVB with om CR and onc 
PR. Aftcr relapse both reccivcd cisplatin 50 mg/m’ 
for 2 days and VP-16 120 mg/m’ p.o. ti>r 5 days. 
Onc patient obtained CR (6 months) and thr ether 
had progrcssive disease. Both obtaincd CR aftcr 
trcatment with high-dose cisplatin/\‘P- 16 ( 11+ 
and 12 months). Our data from thc previously 
trcatcd patients support thc theory about a stecp 
dosc-response curve for both cisplatin and lor 
VP-16 in patients with grrm cel1 tumors. ‘I‘hc 
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comparison of PEB and peB in previously treated 
patients shows a supcriority of PEB with respect to 
the response rate (CR + PR) which is 86% for thc 
PEB and 65% for peB. Thc observation timc in the 
PEB group is only 9 months compared with thc 
median follow-up in the peB group which is 34 
months, and the numbers in the PEB group are 
stil1 to smal1 to allow for a mcaningful comparison. 

In a retrospective study from the Finsen Insti- 
tute [4] we found that long-term complete remis- 
sions in patients with extragonadal germ cel1 pri- 
maries treated with pVB were only observed in 
patients who initially had normal values of HCG 
and AFP. In the present study of 7 of 22 previously 
untreated patients had extragonadal primaries, 
and four of these had elevated tumor markcrs. Al1 
four obtained CR and three are stil1 alive 6+ - 19+ 
months after completion of therapy. 

Some authors have included obstructive uro- 
pathy [6] and others high concentrations in serum 
of LDH as poor prognostic features. In the present 
material 18% of previous untreated patients had 
obstructive uropathy and 95% increased concen- 
tration of LDH (Table 5). 

With respect to the nephrotoxicity, 0~01s et al. 
found that high-dose cisplatin (40 mg/m’ body 
surface area X d for 5 days) can be administered 
without any increase in nephrotoxicity in previous- 
ly untreated patients using vigorous saline hydra- 
tion and 3% saline as the vehicle for drug delivery 
[6]. This is in contrast to the results of this study 
where al1 previous untreated patients had a de- 
crease in the glomerular filtration rate (median 

33%, range 17-53%). Also Lcgha et al. [18] have 
qucstioned the protection of ncphrotoxicity by 
hypertonic salinc, stressing that s-creatinine and 
creatinin-clearance are not suited for exact dcter- 
mination and follow-up of the kidney function in 
these paticnts [ 191. 

In our study 86% of the previously untreated 
patients obtained CR and 5% PR. Seventy-scven 
per cent are stil1 alivc without evidencc of discase. 
Of previously treated patients 71% obtaincd CR 
and 14% PR, and 57% are stil1 alivc without 
evidente of disease. The data from both groups are 
very encouraging compared with the rctrospective 
data and indicatc a superiority of the PEB rcgimen 
in the treatment of very advanced metastatic gcrm 
cel1 tumors. The toxicity, espccially the hematolo- 
git toxicity is, however, very severe, and ncccssi- 
tates a wel1 equipped and wel1 trained clinical 
back-up setting. Many of the patients should stay 
hospitalized during most of the treatment period. 
Toxicity is, however, generally manageable. The 
therapeutic approach to these high-risk patients 
should be very aggressive, as a realistic goal of such 
therapy is long-term disease-free survival and 
potential cure. 

In spite of the toxicity, tha results obtaincd in 
this group of often young patients with very poor 
prognosis are sufficiently encouraging and there- 
fore it is indicated to further explore this aggressivc 
treatment in larger series. Only when the results of 
such series and longer follow-up of the present 
series are available, can final conclusions bc made. 
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