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Abstract-Eighteen patients with testicular caruer refractory to cisplatin, vinblastine and 
bleomycin (PVB) were treated with a non-cross-resistant regimen including adriamycin, 60 
mg/m’ i.v. on day 1, and vincristine, 1.2 mg/m* i.v. on days 1 and 8, altemated q 3 weeks 
with cyclophosphamide, 600 mg/m* i.v. on days 1 and 8, and actinomycin D, 1 mg/m* i.v. on 
days 1 and 8. The median number of administered cycles was 8 (range 3-14). The results were 
analyzed accorditig to previouc response to PVB. One of two patients relapsing aftir thjrst-line 
therapy obtained a transient second complete response (CR) (duration 7 months). None of seven 
patients who showed no response to PVB obtained a CR; in 319 patients with a partial response 
(PR) after PVB, the achievement of CR could not be deJiniteb attributed to salvage therapy. 
Toxicity was mild; no cardiacfailure or drug-related deaths were observed. In conclusion, these two 
alternating regimens were wel1 tolerated, but this treatment was not found to be useful in patients 
not responsive to PVB, for whom new and altemative therapies are required. The favorable impact 
on prognosis, evident onb in the subgroup of patients with PR, was probably attributable to PVB 
rather than to this salvage regimen. 

INTRODUCTION 
GREAT improvements in the treatment of advanced 
testicular tumors have been made during the last 
decade. About 55-70% of patients have a long- 
lasting complete remission (CR) after cisplatin, 
vinblastine and bleomycin (PVB) combination 
chemotherapy, often followed by surgery [ 1-51. 
However, a few patients (30-45%) require second- 
line treatment. The choice of salvage therapy stil1 
represents a difficult problem. 

In 1977 our initial approach at the Istituto 
Nazionale Tumori of Milan in the first group of 
patients considered to be resistant to PVB was that 
of using a non-cross-resistant combination che- 
motherapy containing adriamycin and vincristine 
(AV), alternated with cyclophosphamide and acti- 
nomycin D (CA). This study was mainly based on 
clinical and biological criteria. Adriamycin [6], 
vincristinc [7, 81, actinomycin D [9, 101 and 
cyclophosphamidc [ 11-141 have been shown to be 
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active in testicular carcinoma when administered 
as single agents and have also been included in 
several combination chemotherapy regimens [ 15- 
19]. Alternating combination chemotherapy with 
non-cross-resistant drugs was demonstratcd to be 
effective in neoplasms such as lymphomas [20], 
whose kinetic characteristics are similar to those of 
testicular tumors [21]. This treatmcnt allowed US 
to use scveral drugs at full dose in an attcmpt to 
eliminate single-drug resistance and to limit toxic- 
ity. When we began this study in 1977, ctoposide 
(VP-16). a drug which produces overall responses 
in about 2O-46% of pretreated patients (22, 23), 
was stil1 in an experimental phase and was not yet 
availablc in Italy. 

MATERIALS AND METHODS 
From June 1977 to December 1981, 18 patients 

with disscminatcd testicular germ-cel1 tumors be- 
licvcd to bc rcfractory to PVB combination che- 
motherapy were trcatcd at the Istituto Nazionale 
Tumori of Milan with AV alternatcd with CA. At 
thc time this clinical study was conducted, patients 
were classified as resistant to PVB in cases of 
rclapse aftcr CR, progressive (PD) or stable disease 
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(SD), or in cases of partial remission (PR). PVB 
was administered initially to 12 patients with a 
slightly modified schedule of PVB [24] (cisplatin, 
50 mg/m’ on days 1 and 2) compared to that 
originally reported by Einhorn and Donohue [ 11; 
the other six patients received cisplatin at the 
dosage of 20 mg/m*/day X 5. Bleomycin was 
administered in al1 cases at the dosage of 15 mg/m* 
on days 2, 9 and 16, and vinblastine at 6 mg/m* 
was repeated on days 1 and 2. Previous treatment 
also included surgery in five patients, radiotherapy 
in three cases, and both modalities in one. 

Salvage chemotherapy was administered with 
the following schedule: adriamycin, 60 mg/m* i.v. 
on day 1, and vincristine, 1.2 mg/m* i.v. on days 1 
and 8 (one cycle). These drugs were alternated 
every 3 weeks with another cycle of cyclophospha- 
mide, 600 mg/m* i.v. on days 1 and 8 and acti- 
nomycin D, 1 mg/m* i.v. on days 1 and 8. 

Al1 patients had primary gonadal tumors. The 
median age was 28 yr. Four patients had embryon- 
al carcinoma, one had teratoma, one had semi- 
noma, one had yolk sac tumor, one had choriocar- 
cinema and the ten remaining patients had mixed 
germ-cel1 tumors. 

Table 1 shows the definition of extent of disease 
presently used at our institute. To allow a better 
description of the tumor burden, metastatic disease 
was subdivided into minimal, intermediate and far 
advanced. Since in this patient population, clinical 
characteristics, results of previous treatments and 
response to secondary chemotherapy are strictly 
correlated, al1 the data have been listed in Table 2. 

Prior to each course of therapy a complete 
physical examination was performed, and the size 
of al1 measurable lesions was determined. :1 com- 
plete blood count with platelets, BUN, creatinine, 
SGOT, SGPT, alkaline phosphatase, bilirubin, 
urinalysis and LDH tests were performed k:efore 
each treatment. BHCG and alpha-fetoproteln were 
determined before treatment and then periodizally 
repeated if an initially abnormal elevaticn was 
present. Preteatment electrocardiograms ~.vere 
obtained and repeated if clinically indick., ted. 
Radiologie examinations (chest X-ray, lympllan- 
giogram) were performed before the first cyclus and 
rechecked after about 2 months. Extensive radiglo- 
git examination (CT scan, ultrasonogral;hy, 
urography, cavography) was performed whcn cli- 
nically indicated. In responding patients, restaging 
was accomplished by repeating al1 tests that had 
been positive at the start of therapy. Chemother- 
apy was discontinued if progression of the dijease 
was noted. 

CR was defined as complete disappearance ,f al1 
evident disease for at least 2 months. A PR was 
defined as more than a 50% reduction in thc sum 
of the product of the perpendicular diameters o)f al1 
measurable lesions and of any previously abno:-mal 

Table 1. Dejnition of extent of disease in metastatic testicular 
tumors [3] 

Minima1 metastatic disease: 
Only persistently elevated serum tumor markers (occult 
disease) 
NO more than 5 pulmonary nodules in each lung field; none 
larger than 2 cm, with or without lymph node metastases; 
none larger than 5 cm (smal1 volume disease) 

Intermediate-advanced disease: 
More than 5 pulmonary nodules per lung field, or at least one 
lung metastasis between 2 and 5 cm in diameter (bulky 
pulmonary disease) 

Far-advanced disease: 
invasion of more than 50% of pulmonary fields, or at least one 
lung metastasis larger than 5 cm in diameter. Lymph node 

metastases larger than 10 cm in diameter (very bulky disease) 
metastases outside oflymph nodes and lung (extra- 
pulmonary disease) 

tumor marker for at least 2 months. SD was 
defined as a minor regression (<25%) as com- 
pared with pretreatment values for at least 3 
months. PD was defined as an increase in 25% or 
more of any measurable lesion. Survival was mea- 
sured from the first day of this salvage treatment. 
Median follow-up for al1 patients was 25.5 months 
(range 5-70 months). 

RESULTS 

Treatment response 
Table 2 reports the initial response and the 

subsequent evolution of the disease after salvage 
therapy in 18 patients judged to be resistant to 
PVB. With only two exceptions (NOS 3 and 13), al1 
patients initially presented with far-advanced dis- 
ease. Taking into account the relationship betwecn 
extent of disease at salvage therapy and responsc, 
CR was observed in two (NOS 1 and 18) of six 
patients with far-advanced disease and in two (NOS 
16 and 17) of four patients with minima1 metastatic 
disease. .411 cases with intermediate advanced dis- 
ease failed to obtain a CR after salvage che- 
motherapy. 

A further analysis of the relationship between 
response to initial treatment with PVB and subse- 
quent response to the second-line chcmotherapy 
was carried out on the basis of the data presented 
in detail for each patient in Table 2. In two 
patients (NOS 1 and 2) who relapsed after PVB, one 
transient CR was obtained. The responding pa- 
tient (No. 1) had relapsed within 90 days of 
completing PVB chemotherapy, in the lung and 
brain (cortical and subcortical site of the right 
parieto-occipital lobe). With salvage chemother- 
apy, pulmonary lesions disappeared and brain 
mctastases were controlled by radiotherapy. After 
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Table 2. Characteristics and resu@s of PVB and salvage chemotherapy 

Case 
NO. Histology 

PI esalvage Salvage 

Initial PVBt AVICA Survival (months) 

extent Extent Alive .4live 

of No. of Site of Of No. of disease with 

disease* cycles Response: disease disease cycles Response fier disease Dead 

Yolk sac tumor 
Choriocarcinoma 
+ seminoma 
Embryonal carcinoma 
Tiratocarcinoma 

FAD 5 CR CNS, lung FAD 10 

FAD 6 CR§ 
IAD 5 PD 
FAD 6 PD 

Embryonal carcinoma FAD 4 PD 
Teratoma FAD 5 SD 
Trratocarcinoma FAD 4 SDg 

Choriocarcinoma 
+ seminoma 
Teratocarcinoma 

FAD 5 sD§ 
FAD 5 SDII 

Trratocarcinoma 
Embryonal carcinoma 
+ seminoma 
Embryonal carcinoma 
+ seminoma 
Choriocarcinoma 
Tiratocarcinoma 

FAD 6 PR/I 

FAD 

FAD 
IAD 
FAD 

Seminoma 
Tcratocarcinoma 
+ seminoma 
Embryonal carcinoma 
Embryonal carcinoma 

FAD 

FAD 
FAD 
FAD 

PRII retroperitoneum IAD 4 

PRII 
PRII 
PR 

PR 

PRIl§ retroperitoneum MMD 10 
PR retroperitoneum MMD 8 
PR retroperitoneum FAD 14 

CR§ 13 

PD 5 
PD 34 
PD 11 

PD 70+ 
PR 48+ 
SD 36+ 

SD 17 
SD 6 

PD 6 

PD 5 

PD 8 
SD 46+1 
SD 14 

SD 48+ 

CR 40+ 
CR 36+ 
CR 67+ 

lung IAD 
lung IAD 
retroperitoneum, FAD 
lung 
retroperitoneum FAD 
retroperitoneum IAD 
retroperitoneum, IAD 
lung 

3 
7 

10 
3 
4 

6 
8 
4 

5 
6 

8 
CNS, lung FAD 
retroperitoneum, FAD 
peritoneum 
lung IAD 

8 
8 9 

10 
11 

5 

12 
lung MMD 
retroperitoneum IAD 
retroperitoneum, MMD 
lung 
retroperitoneum IAD 

5 
10 
5 

13 
14 

9 15 
16 

17 
18 

*FAD. far-advanced disease; IAD, intermediate advanced disease; MMD, minima1 metastatic disease. 
tCDDP, 20 mg/m” X 5 days (case NOS 1, 2, 4, 7, 12, 13); CDDP, 50 mg/m’ days 1 and 2 (case NOS 3, 5, 6. 8-11. 14-18) 
:CR, complete remission; PR, partial remission; SD, stable disease; PD, progressive disease. 
$Plus radiotherapy. 

/PI US surgrry. 
ICR was obainrd with third-line chemotherapy. 

7 months there was a second lung relapse. There- 

fore, of the seven patients (NOS 3-9) who clearly 
did not respond to PVB (SD or PD), only one PR 
was achieved. This responding patient (No. 6), 
whose initial pathology was teratoma, is alive with 
diseasc after 48+ months, whereas another patient 
(No. 7) with SD after first- and second-line che- 
motherapy is alive with disease after 36+ months. 
In only 3/9 patients (NOS. 10-18) with PR after 
PVB was thc therapy with AVICA followed by a 
clinically (NOS. 16 and 17) or pathologically (No. 
18) documented CR. 

,4 detailed description of each of three cases 
presently free of disease is ncccssary to evaluate the 
effect of salvage chemotherapy. Patient No. 16 had 
rcsidual retroperitoneal disease but negative mar- 
kers after fivc cycles of PVB. Partial surgical 
debulkment showcd residual teratoma; thc patient 
was thcn treated with radiation therapy with furth- 
er rcduction but not radiological disappearance of 
the tumor residual mass. After tour cycles of AV/ 
CA, the lymphangiogram was considered as nepa- 

tive. Patient No. 17 had a radiologie (lymphangio- 

gram) PR after five cycles of PVB. Although 

markers were negative, he could not bc operated on 
because retroperitoneal gross vcssels were infil- 
trated by the tumor. Lymphangiogram and 
cavography were judged to be negative after four 
cycles of salvage therapy. Patient No. 18 had a CR 

of pulmonary metastases after PVB for five cycles; 
markers were negative but retroperitoneal metas- 
tases were unchanged. Debulking surgery was 
ruled out because of tumoral rxtension to the 
duodenum and vcna cava. He thcn received 14 
cycles of AVICA, which was followed by the 
disappearance of duodcnal infiltration. The 
radiologie cxamination of the vena cava was ambi- 
guous. He thus underwent debulking of a retropcri- 
toncal nccrotic mass (pathologie CR). 

Thc rcmaining six patients with PR after PVB 
presentcd clear-cut progrcssion or SD. Among 
them, onc patient (No. 13) with a PR and negative 
markcrs after PVB and SD after salvage treatment 
was judged to be in CR (lymphangiogram) after 
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third-line treatment containing vincristine, 0.7 mg/ 
m* i.v. days 1 and 2, 5-fluorouracil, 300 mglm’ i.v. 
on days 3-7, and procarbazine, 120 mg/m* p.o. on 
days 3-7. A similar therapy has been used by Brulé 

[251. 

Toxicity 
Patients received 3-14 cycles (median number, 

eight cycles) of AV/CA. Nausea, vomiting, 
alopecia and mild paresthesia occurred in al1 of 
them. Hemoglobin was less than 10 mg/lOO ml in 
32% of the patients; two patients required red 
blood cel1 transfusions. The white blood cel1 count 
was lower than 2500/mm3 in 79%; no patient 
developed sepsis. Twenty per cent had thrombocy- 
topenia lower than 100,000/mm3; no bleeding 
occurred. NO liver, renal or heart failure was 
observed. There were no drug-related deaths; al1 
deaths were attributed to progression of disease. 

DISCUSSION 
This is one of the few reports on second-line 

chemotherapy after PVB that does not include 
VP-16, but drugs of known activity used more in 
the past for advanced testicular carcinomas. At the 
time the study was started, not many alternatives 
were available. VP-16 was not yet readily avail- 
able in our country, and its role in the therapy of 
cases refractory to PVB was stil1 to be established. 

In this study a true but transient CR was only 
achieved in one of two relapsing patients. In the 
other three cases with PR after PVB, the value of 
the CR after salvage therapy may be certainly 
questioned, since fibrosis and tumor necrosis after 
first-line chemotherapy has been described several 
times in patients clinically judged as partial re- 
sponders before debulking surgery [26-281. 

A comparison between our results and those 
reported in the literature is difficult because of the 
smal1 number of patients in our series as wel1 in 
others, and for the differences in some variables 
(histology, first-line treatment and response, extent 
of disease, and drugs used for salvage treatment). 
Whereas iphosphamide and VP- 16 alone or in 
combination [29, 301 do not appear to be more 
active (0-1 1% CR) than our salvage regimen, 
second-line regimens containing cisplatin and VP- 
16 + adriamycin ? bleomycin in patients prc- 
viously treated with cisplatin combination chc- 
motherapy [31-331 may be considered more effec- 
tive (37-44% CR) than our alternating combina- 
tion chemotherapy. However, these last favorable 
results should be interpreted according to the 
initial response to PVB. 

It has been recently demonstrated that a close 
relationship exists between response to first- and 
second-line treatment. Such an analysis was first 
reported by Williams et al. [31] on 25 patients 

judged to be refractory to PVB + adriamycin and 
treated with salvage chemotherapy containing cis- 
platin, VP-16 + bleomycin f adriamycin. Seven 
of ten (70%) patients who relapsed obtained a 
second CR (three recurrences) and 4-15 (26%) 
patients with unresectable PR also achieved a CR 
after a second-line chemotherapy (two recurr- 
ences), whereas only 1/6 (16%) patients with 
progression obtained a CR. Almost superimpos- 
able results were achieved by Lederman et al. [33] 
for patients in relapse after PVB or with PR using 
VP-16 and cisplatin f bleomycin f adriamycin. 
These results show that a second CR in patients 
relapsing after PVB can be relatively easily 
achieved. 

In our case series we could only treat two 
patients relapsing after PVB. Therefore no evalua- 
tion of the efficacy of our salvage regimen can be 
given in this group of patients in comparison with 
the combinations including VP-16, cisplatin + 
bleomycin + adriamycin. However, the only CR 
was observed in this group of patients. 

Considering patients with no response to PVB, a 
negligible activity has been evidenced with our 
combination as wel1 as with the aforementioned 
regimens. In patients with unresectable PR after 
PVB becoming a so-called CR after salvage ther- 
apy, the achievement of a CR in the aforemen- 
tioned series as wel1 as in ours should be considered 
as an index of the clinical efficacy of the salvage 
treatment only in cases with pathological proven 
residual carcinoma or in patients with clinical PR 
and abnormal levels of tumor markers. In consid- 
eration of the experience accumulated in the last 5 
yr with the surgical documentation of response 
after very active combinations (PVB, VABG), what 
in this and other series was clinically thought to be 
a CR after second-line combination treatment 
could have been unresectable necrotic tissue that 
dissipated spontaneously during salvage ‘che- 
motherapy. Therefore, no convincing cure rate can 
be achieved in patients with PR with any second- 
line combination chemotherapy, so that even the 
term, ‘salvage chemotherapy’, could be ques- 
tioned. 

In conclusion, so far positive results in patients 
refractory to PVB have only been observed in 
patients relapsing aftcr first-line treatment. Pa- 
tients with clinically documented PR and negative 
markers should not be used to assess the valuc of a 
second-line combination chemotherapy, since a 
CR may only reflect the delaycd effect of PVB and 
not that of the salvage chemotherapy. However, 
only cases with a clinical PR, judged unresectable 
and with positive markers, with pathologically 
proven residual unresectable carcinoma, or with 
residual bcnign teratoma and positive markers, are 
suitable for evaluation of salvage therapy. Since it 
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is apparent that in patients refractory to PVB, with therapy, even trials reporting negative results such 
thc exclusion of those in relapse after CR, thcre is as ours should be published to stress the need for 
presently no substantial curc rate with any salvage innovative treatments. 
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