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Alternating Cycles of PVB and BEP in the 
Treatment of Patients with Advanced Seminoma 

Jourik A. Gietema, Pax H.B. Willemse, Nanno H. Mulder, Jan Oldhoff, 
Elisabeth G.E. de Vries and Dirk Th. Sleijfer 

33 patients (median age 39 years) with advanced seminoma were treated with 4 courses of alternating cisplatin- 
containing chemotherapy PVBBEP (cisplatin, vinblastine and bleomycin; bleomycin, etoposide and cisplatin). 
Patients were classified as stage IIC (n = 7), IID (n = 9), III (n = 13) and IV (n = 4). 8 had had prior radiotherapy; 
9 had an elevated beta human chorionic gonadotropin (BHCG). 30 patients were evaluable for response and 33 
for toxicity. During chemotherapy 3 patients died, 1 due to malignant disease, another due to a cardiac arrest, 
and 1 patient of a bleomycin pneumonitis. 13 (43%) had a complete remission and 17 (57%) had a clinical partial 
remission (residual radiographic mass). At a median follow-up of 28 months (range M-88), 3 patients relapsed, 
6-8 months after entry. After completion of therapy there were 2 deaths, 1 due to bleomycin pneumonitis and 1 
neither tumour nor treatment related. 26 of 33 (79%) patients achieved a continuously disease-free status. 
Leucocytopenia and thrombocytopenia of WHO grade 314 occurred in, respectively, 32/33 (97%) and 20133 (61%) 
of the patients. This study shows that alternating PVB/BEP in this group yields comparable response rates with 
non-alternating schedules but at the expense of considerable toxicity. 
Eur.7 Cancer, Vol. 27, No. 11, pp. 13761379,199l. 

INTRODUCTION 
THE SUCCESSES of treatment with cisplatin-based combination 
chemotherapy of non-seminomatous germ cell turnouts are well 
known [l]. Chemotherapy for patients with seminoma has 
generally been reserved for the patient who presents with 
extensive disease, or for the patient who relapses following 
primary radiotherapy. The general treatment philosophy has 
been to treat these patients with combination chemotherapy in 
a fashion similar to those with metastatic non-seminomatous 
testicular cancer [2-41. 

Various regimens containing cisplatin, vinblastine and bleo- 
mycin, with or without other agents, have become standard [5, 
61. Recently, Williams et al. [7] concluded in a large comparative 
group study that a regimen with bleomycin, etoposide and 
cisplatin (BEP) is superior to cisplatin with vinblastine and 
bleomycin (PVB) in treatment of disseminated germ-cell 
tumours because of diminished toxicity and, among patients 
with advanced disease, better efficacy. Since salvage chemo- 
therapy with etoposide and cisplatin has shown to be effective 
in some patients failing induction chemotherapy with PVB [8, 
91, one may conclude that these combination regimens are not 
completely crossresistant. Therefore, it seems to be attractive to 
treat patients with advanced disease with an alternating regimen 
of BEP and PVB. 

In an attempt to improve the complete response rate and 
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survival of patients with advanced seminoma, a regimen of a 
total of four cycles alternating PVB and BEP was administered 
to patients with advanced seminoma. 

PATIENTS AND METHODS 
Between March 1983 and August 1989, 33 consecutive pati- 

ents were entered in this study. Patients with advanced semin- 
oma (2 stage IIC) considered to be unsuitable for radiotherapy, 
and patients relapsing from previous radiotherapy were treated 
with cisplatin-based chemotherapy. All patients had histological 
confirmation of seminoma and were thoroughly evaluated by 
means of various studies, including measurement of beta human 
chorionic gonadotropin (BHCG) and alpha fetoprotein (aFP) 
levels. Additional pretreatment evaluation included liver and 
renal function tests, pulmonary function studies (including 
diffusion capacity), and computed tomography (CT) of the 
abdomen and chest. Radionuclide bone scanning was performed 
as clinically indicated. These data were used to categorise 
patients according to the Royal Marsden classification [lo], with 
the modification that retroperitoneal adenopathy > 10 cm was 
stratified as stage IID. 

The intravenously given induction chemotherapy consisted 
of four alternating courses of PVB and BEP administered at 3- 
week intervals, starting with PVB. Cisplatin (20 mgim2) was 
given over 4 h on days l-5. Vinblastine (0.15 mg/kg) was given 
as a bolus on days 1 and 2; bleomycin (30 mg) was given over 30 
min on days 2,9 and 16; etoposide (120 mg/m2) over 30 min on 
days 1, 3 and 5. Dose modifications were not routine and were 
permitted only after life-threatening complications. 1 patient 
who had prior radiotherapy on the chest did not receive bleomy- 
tin. Bleomycin was discontinued if lung toxicity (clinical signs 
of pulmonary fibrosis or a vital capacity drop below 80% of 
pretreatment baseline value) was observed. 
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Table 1. Patients’ characteristics . 

No. of patients 
Median age (yr) (Range) 
Stage at diagnosis 

IIC 
IID 
III 
IV 

Sites of disease 
Retroperitoneal 
Mediastinum 
Lung 
Bone 

Total sites per patient 
One 
Two 
Three 

Prior radiotherapy 
Yes 
No 

Serum markers elevated (%) 
cxFP 
BHCG 
LDH 

Follow-up (months) 
Median (range) 

33 
39 (23-62) 

8 
8 

13 
4 

24 
10 
4 
1 

21 
9 
3 

8 
25 

0 
9 (27) 

26 (79) 

28 (16-88) 

During the fourth course of chemotherapy (i.e. at weeks 9-12) 
restaging of patients was performed on the basis of repeat 
measurements of serum markers and repeat radiography of all 
previously abnormal sites. A complete remission (CR) was 
defined as complete resolution of known sites of disease including 
normalisation of serum levels of lactate dehydrogenase (LDH) 
and PHCG. A partial remission (PR) was defined as a > 50% 
reduction of the sum of the products of the longest diameter 
and its perpendicular for all measurable lesions. Patients were 
divided into three groups based on an arbitrary diameter for 
residual disease [ 111. Group 1 patients had normal imaging 
studies after chemotherapy. Group 2 consisted of patients with 
a residual mass < 3 cm, documented radiographically after 
chemotherapy. Group 3 had a residual mass 2 3 cm. Toxicity 
was measured according to WHO criteria [ 121. 

Remission was dated from the beginning of a response; 
survival was calculated from the first day of treatment. The 
curves were plotted with the technique of Kaplan and Meier 
[ 131. All univariate comparisons were made using a x2 test; the 
Wilcoxon test was used for continuous data comparisons. 

RESULTS 
Patients’ characteristics 

33 patients were entered in this trial; 30 were evaluable for 
response and all patients for toxicity. 1 patient died due to 
malignant disease, 19 days after starting chemotherapy. Another 
patient died of a cardiac arrest 14 days after starting chemo- 
therapy. As no autopsy was performed, the death was considered 
to be treatment-related. An additional patient died of a bleomy- 
tin pneumonitis during the third cycle of therapy. 

Table 1 shows the characteristics of the patients. All 8 patients 
who received previous radiotherapy had relapsed after an initial 
response. Site of prior radiotherapy in these patients was abdo- 
men in 6 and chest plus abdomen in 2. LDH was the most 

Table 2. Responses and outcome of all 33 patients related to presen- 
tation, disease extmt and age 

Death Response 

n Toxic Early CR PR Relapsed 

All patients 33 2 1 13 17 3t 

Newly diagnosed 25 2 1 9 13 2* 

Relapsed after radiotherapy 8 0 0 4 4 l* 

Stage 
IIC 8 1 0 3 4 l* 
IID 81 11 5 0 
III 13 0 0 6 7 2* 
IV 40 0 3 10 

Age (yr) 
5 40 18 2 0 5 11 1* 
> 40 15 0 1 8 6 2* 

* 1 patient died during salvage treatment. 
t 2 patients died during salvage treatment. 

commonly elevated serum tumour marker. The median elevated 
value was 695 U/l (range 296-7500). BHCG was elevated in 27% 
of patients. The median elevated value was 12.9 r&ml (normal 
< 2.0; range 2.9-255). AFP was not elevated in any patient. 

After chemotherapy, 13 patients had normal imaging studies 
and 17 had a definable residual mass. 

Response and sumival 
The response to therapy and outcome is outlined in Table 2. 

Of 30 patients evaluable for response, 13 achieved a CR (1 
patient with a residual mass underwent surgery and was found 
to have only retroperitoneal fibrosis-necrosis, and was con- 
sidered to have a CR). No relapses occurred in patients who 
achieved a CR. The CR rates did not differ significantly in the 
various subgroups of age over 40 years, or prior radiotherapy. 
The other 17 evaluable patients had a PR. There was no 
difference in survival between patients obtaining a complete 
response and those obtaining a partial response. In 18 patients a 
residual mass was found with normal serum tumour marker 
values after chemotherapy; only 1 had surgery to define response 
status. The influence of the size of the radiological residual mass 
on the occurrence of relapse is shown in Table 3. 3 patients 
relapsed from PR, all having a residual mass 2 3 cm. The first 
had a relapse 6 months afrom the start of therapy, with a 
progressive residual mass and increasing BHCG levels. He died 
during ablative chemotherapy and autologous bone marrow 
transplantation. The second patient had a relapse on the initial 
metastatic site 7 months from study entry, but achieved another 

Table 3. Patients with a residual 
mass after chemotherapy during fol- 

low-up 

n Relapses 

Residual mass 
None 13 0 
< 3 cm 5 0 
2 3 cm 12 3 
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Fig. 1. Overall survival for all 33 eligible seminoma patients. 

PR after radiotherapy. The third patient had a relapse 8 months 
after start of induction, presenting with an enlarged supraclavic- 
ular lymph node. He died during radiotherapy of respiratory 
insufficiency due to pulmonary fibrosis. The first and second 
patient had both had prior radiotherapy. 

Figure 1 shows the survival of all 33 eligible patients in this 
study. Different subgroups revealed no difference in survival. 
After a median follow-up duration of 28 months, 26 of 33 
patients (79%) are currently alive with no evidence of disease 
(NED). 

Toxicity 
Toxicity of this regimen is summarised in Tables 4 and 5. 

There were 3 treatment-related deaths. 1 patient died during 
chemotherapy and 1 patient 3 months after start of treatment. 
Both patients died of complications of bleomycin induced pul- 
monary fibrosis. Another patient died of a cardiac arrest during 
the chemotherapy treatment period. An additional patient (aged 
51 years, with a history of ischemic myocardial disease before 
chemotherapy) in CR died of a cardiac arrest 6 months after the 
start of chemotherapy. This was considered to be not treatment- 
related. 

The haematological toxicity was more apparent than expected. 
Leukopenia and thrombocytopenia of WHO grade 3/4 occurred 

Table 4. Haematological toxicity 

All 
patients 

Age (yr) 

5 40 > 40 

Previous 
radiotherapy 

No Yes 

Nadir values* 
WBC (10%) 

Platelet count 
(10911) 

Patients requiring 
dose reductiont 

0.4 
(O-2.9) (O.k;.9) (& $9) (O.& 

($29) (12::29) (T-:1) ($29) (&l) 
20133 10118 10/15 15125 518 

* Median (range) 
t No.itotal. 

Table 5. Non-haematological toxicity 

Age (yr) 
Previous 

radiotherapy 

All patients 5 40 > 40 No Yes 

Vital capacity < 80% 
baseline 

10133 S/18 S/15 8125 218 

Bleomycin-induced lung 
fibrosis 

9133 5/18 4115 8125 118 

Neuromuscular abdominal 
cramps 

10133 6118 4115 6125 418 

Nohotal. 

in, respectively, 97% and 61% of the patients. Although throm- 
bocytopenia was more severe in patients over 40 years, this 
difference was not significant (P > 0.05). Previous radiotherapy 
did not result in more severe haematological toxicity. All patients 
experienced nausea and vomiting requiring intravenous anti- 
emetic treatment. Bleomycin lung toxicity occurred in 27% of 
the patients. It was not more frequent in patients previously 
treated with radiotherapy. 

Renal function expressed as creatinine clearance decreased 
during chemotherapy in all but 1 patient: mean clearance before 
chemotherapy was 113 mlimin (S . D . 25) vs. after chemotherapy 
92 mlimin (20); (Student’s t test, P < 0.01). 

DISCUSSION 
In this study, 13 of 30 (43%) evaluable patients achieved a 

CR after PVB/BEP. In previously reported series using cisplatin- 
containing regimens in patients with advanced seminoma, com- 
plete response rates between 76 and 100% were obtained [ 14-161. 
This difference is likely to reflect the use of consolidation of the 
response by postchemotherapeutic surgery, radiotherapy or 
both, to the site of original tumour bulk in several of these trial 
patients. In the present study only one CR was obtained by 
additional retroperitoneal lymph node dissection. Therefore, 
our CR rate is considerably lower compared with other reported 
results. Using only conventional radiological methods to define 
the response status after chemotherapy, reported CR rates vary 
from 32 to 41%; this is comparable with our rate [ll, 171. 
Whether further treatment or observation in patients not 
obtaining a radiographical CR is needed is still unclear. Surgical 
resection of a residual mass following chemotherapy may be 
difficult because of the severe fibrotic reaction frequently noted 
in the retroperitoneum, along with an enhanced perioperative 
mortality in this older patient population [ 151. Most investigators 
have the feeling that surgical resection of residual disease rarely 
produces findings that would alter the patient’s prognosis. 
Because only 14% of the residual mass patients had persistent 
seminoma during postchemotherapy surgical resection, 
researchers at Indiana University recommended close follow-up 
for patients with seminoma and persistent radiographical masses 
after completion of induction chemotherapy [ 181. In the present 
series it seems therefore justified to use no evidence of disease 
(NED) as an overall response assessment, rather than the 
percentage of CR. 26 of 30 patients who completed four cycles 
of cisplatin-based chemotherapy achieved a NED status, and 
the total survival was 79%. These figures are comparable with 
those earlier reported for advanced seminoma [ 14-16, 191. 

Factors of prognostic importance in the outcome of chemo- 
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therapy in this patient group such as the extent of disease, 
expressed in the modified Royal Marsden classification system, 
age, and prior radiotherapy [14, 17, 191 could not be analysed 
sufficiently because of the small numbers of patients at different 
stages and in the different subgroups. 

After induction chemotherapy, only 3 of 30 (10%) patients 
relapsed. All 3 patients relapsed within 1 year after the start of 
chemotherapy and had a residual mass greater than 3 cm. 
1 patient who relapsed after chemotherapy achieved another 
response after radiotherapy and is alive, and 2 patients died due 
to subsequent treatment-related complications. As previously 
mentioned, the optimal management of a postchemotherapy 
residual mass in patients with advanced seminoma remains 
unresolved. Motzer et al. [ 1 l] identified a subgroup of patients 
with a residual mass of 3 cm or greater who were at high risk for 
residual viable tumour. They found in their series that 6 of 14 
patients with a residual mass 2 3 cm who underwent surgery 
had viable residual tumours. According to these investigators 
additional therapy is indicated for those patients. More recently, 
Schultz et al. reported no relation between size of untreated 
residual mass and relapse rate or survival; they therefore rec- 
ommended close observation instead of additional surgery [ 181. 
Although it has been our policy not to perform postchemo- 
therapy surgery for a residual mass in patients with pure 
seminoma, this series show that patients with a residual mass 
greater than 3 cm were more likely to relapse than patients with 
a smaller residual mass. Close observation after treatment during 
follow-up, especially in this subgroup, is certainly necessary. 

As anticipated, the toxicity of the PVBiBEP regimen predomi- 
nantly involved myelosuppression. Remarkable, however, is the 
difference in myelotoxicity of the same regimen used in patients 
with non-seminomatous testicular cancer. Preliminary results 
of that study revealed that 64% of the patients experienced 
leucocytopenia greater than WHO grade 2 and 23% experienced 
thrombocytopenia greater than WHO grade 2 [20]. In the 
current series these percentages were 97% and 61%, respectively. 
The reason for this more severe myelotoxicity could partially be 
explained by the higher age of our study population. Although 
patients with an age higher than 40 years suffered more severe 
thrombocytopenia compared with younger patients, due to the 
relatively small number of patients this was not significant. It 
has been claimed that irradiated patients tolerate chemotherapy 
relatively poorly [ 17, 191. Although the number of irradiated 
patients was only 8, we cannot confirm this statement. Others 
have stated that limited abdominal radiotherapy alone does not 
reduce the chemotherapy tolerance significantly [ 14, 161. 

In summary, the regimen with four alternating cycles of PVB 
and BEP has a curative potential in patients with advanced 
seminoma as 79% of the patients achieved a continuous disease- 
free status. Although the results of different studies are difficult 
to compare because of differences in stages, previous treatment 
and use of additional surgery or irradiation, the PVBiBEP 
regimen has yielded comparable response rates with PVB or 
BEP alone [14, 161. The high incidence of serious adverse 
events, however, makes this regimen a very toxic one and of 
questionable use in advanced seminoma patients. In the light of 
exploration of equally effective but less toxic regimens, there 
are recent reports of single-agent treatments with carboplatin 
suggesting similar results to combination therapy [17, 211. 
There is also a trend to abolish the use of bleomycin and to 
employ other active chemotherapeutic drugs such as vincristine 
[22] and cyclophosphamide [23] in the treatment of seminoma. 
We are currently treating patients with advanced seminoma 
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with a combination of carboplatin, vincristine and cyclophos- 
phamide. The present study also showed that careful observation 
without additional treatment in patients with a limited residual 
mass after chemotherapy is a viable option. 

Einhorn LH. Testicular cancer as a model for curable neoplasm: 
The Richard and Hinda Rosenthal Foundation award lecture. 
Cancer Res 1981,41,3275-3280. 
Einhorn LH, Williams SD. Chemotherapy of disseminated semin- 
oma. Cancer Clin Trial 1980,3,307-313.- 
Peckman MI. Barett A. Liew KH. et al. The treatment of metastatic 
germ cell te”&cular tumours with bleomycin, etoposide, and cis- 
platin (BEP). BrJ Cancer 1983,47,613-619. 
Vugrin D, Whitmore W. The VAB-6 regimen in the treatment of 
metastatic seminoma. Cancer 1984,53,2422-2424. 
Einhorn LH, Williams SD, Troner M, Birch R, Greco FA. The 
role of maintenance therapy in disseminated testicular cancer. N 
EnglJ Med 1981,305,7271731. 
Vugrin D, Herr HW, Whitmore WF Jr, Sogani PC, Golbey RB. 
VAB-6 combination chemotherapy in disseminated cancer of the 
testis. Ann Intern Med 1981,95,59-61. 
Williams SD, Birch R, Einhorn LH, Irwin L, Greco FA, Loehrer 
PJ. Treatment of disseminated germ-cell tumors with cisplatin, 
bleomvcin. and either vinblastine or etoooside. N EnglJ Med 1987, 
316,1435-1440. 
Williams SD, Einhorn LH, Greco FA, Oldham R, Fletcher R. VP- 
16-213 salvage therapy for refractory germinal neoplasms. Cancer 
1980,46,2154-2162. 
Bosl GJ, Yagoda A, Golbey RB, et al. Role of etoposide-based 
chemotherapy in the treatment of patients with refractory or relaps- 
ing germ cehtumors. AmJ Med 1985,78,423-428. 
Peckham MJ, McElwain TJ, Barrett, A, Hendry WF. Combined 
management of the malianant teratoma of the testis. Lancet 1979, 
ii, 267-270. 
Motzer R, Bosl G, Heelan R, et al. Residual mass: An indication 
for further therapy in patients with advanced seminoma following 
systemic chemotherapy.3 Clin Oncol1987,5,1064-1070. 
WHO. Handbook for Reporting Results of Cancer Treatment. WHO 
Offset Publication 48, Nijhoff, Den Haag, 1978. 
Kaplan EL, Meier P. Non-parametric estimation from incomplete 
observations.JAm.StatAssoc 1958,53,457-481. 
Loehrer PJ, Birch R, Williams SD, Greco FA, Einhorn LH. 
Chemotherapy of metastatic seminoma: the Southeastern Cancer 
study group experience.3 Clin Oncoll987,5,1212-1220. 
Friedman EL, Garnick MB, Stomper PC, Mauch PM, Harrington 
DP, Richie JP. Therapeutic guidelines and results in advanced 
seminoma.3 Clin Oncoll985,3,1325-1332. 
Fossa SD, Borge L, Aass N, Johannessen NB, Stenwig AE, Kaalhus 
0. The treatment of advanced metastatic seminoma: experience in 
55 cases.3 C/in Oncoll987,5, 1071-1077. 
Peckham MJ, Horwich A, Hendry WF. Advanced seminoma: 
treatment with cis-platinum-based combination chemotherapy or 
carboplatin (JM8). BrJ Cancer 1985,52,7-13. 
Schultz SM, Einhorn LH, Conces DJ Jr, Williams SD, Loehrer 
PJ. Management of postchemotherapy residual mass in patients 
with advanced seminoma: Indiana University experience. 3 Clin 
Oncoll989,7,1497-1503. 
Motzer RJ, Bosl GJ, Geller NL, et al. Advanced seminoma: the 
role of chemotherapy and adjunctive surgery. Ann Intern Med 1988, 
108.513-518. 
Stoter G, Kaye S, Sleijfer DTh, et al. Preliminary results of BEP 
(bleomycin, etoposide. cisulatin) versus and alternating regimen of 
BEP and PVB icisplatin, binblastine, bleomycin) in high volume 
metastatic (HVM) testicular non-seminomas. An EORTC study. 
Proc Am Assoc ClinOncoll986,5, 106. 
Horwich A, Deamalev DP, Duchesne GM. Williams M, Brada M, 
Peckham MJ. Simple non:toxic treatment’of advanced metastatic 
seminoma with carboulatin. 7 Clin Oncoll989.7. 1150-1156. 
Wettlaufer JN, Feiner AS,“Robinson WA. Vincristine, cisplatin, 
and bleomycin with surgery in the management of advanced meta- 
static nonseminomatous testis tumors. Cancer 1984,53,203-209. 
Logothetis CJ, Samuels ML, Ogden SL, Dexeus FH, Chong CDK. 
Cyclophosphamide and sequential cisplatin for advanced seminoma: 
long-term followup in 52 patients.3 Vrol1987,138,789-794. 


