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Forty-three patients with disseminated germ cell cancer were treated with a 
combination of vincristine, Adriamycin, cyclophosphamide, actinomycin-D, 
and medroxyprogesterone acetate. All the 43 patients were considered eval- 
uable for response. Thirty-one patients (72%) achieved a complete or partial 
remission and 14 (32.5%) achieved a complete remission. The patients who 
attained an objective response obtained a significant prolongation of life com- 
pared with the nonresponders (median survival 55 vs. 23 weeks). Responses 
were seen in all histologic categories and most frequently in patients with 
metastases confined to the lungs. The major side effects were leukopenia and 
stomatitis. There were no deaths related to toxicity of the chemotherapy. 
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ERM CELL TUMORS OF THE TESTIS ARE SENSI- G tive to a number of different chem- 
otherapeutic regimens. Vinblastine, actino- 
mycin-D, bleomycin, Adriamycin and 
cyclophosphamide are among the most promis- 
ing of the cytotoxic agents in this disease, used 
as single drugs or in combination.6~'0~''*18~1'~1'~20~2' 
Bloom and Hendry' have reported objective im- 
provement in 3 of 16 patients with metastatic 
testicular teratoma treated with the synthetic 
progestational hormone medroxyprogesterone 
acetate. Unlike cytotoxic agents this hormone 
has minimal side effects even in high doses. 

Since the work of Li et al.' in 1960 many 
reports on the efficacy of different drug combi- 
nations in testicular tumors have been pub- 
lished, 3.7.10.12,13,19.22,24 Up to 75% of patients with 
metastatic disease have shown objective re- 
sponse, and 10-31% have achieved complete re- 
missions. In smaller patient samples even 100% 
have responded. l3 Complete remissions lasting 
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more than 2 years may be seen in about 10% of 
the patients after chemotherapy for metastatic 
germ cell tumors of the testis.'*'' Jacobs1 used a 
combination of vincristine, actinomycin-D, and 
cyclophosphamide and achieved an objective re- 
sponse in 50% of patients with metastatic germ 
cell tumors. In an attempt to increase the ef- 
ficacy, we added Adriamycin and medroxypro- 
gesterone acetate to a different regimen of these 
three drugs. The present study explores the use 
of this five-drug combination, vincristine, Adri- 
amycin, actinomycin D, cyclophosphamide and 
medroxyprogesterone acetate (VACAM) for in- 
duction of remissions. When a responding pa- 
tient had received a cumulative dose of 500-550 
mg/m' of Adriamycin, bleomycin was sub- 
stituted for this drug. 

PATIENTS AND METHODS 

All the patients with germ cell tumors of the 
testis referred to The Norwegian Radium Hos- 
pital between June 1, 1974 and December 1 ,  
1975 who could no longer be treated with sur- 
gery or radiotherapy and who had measurable 
metastatic disease were included in the study. 
Forty-three patients fulfilled these criteria. The 
observation time from start of chemotherapy 
was 7-24 months, with a median of 15 months. 

All the patients had histologically docu- 
mented malignant germ cell tumors. The histo- 

638 



No. 2 CHEMOTHERAPY OF TESTIS GERM CELL TUMORS Klepp et al. 639 

TABLE 1. Histology and Extent of Disease at Start of VACAM Therapy 

Number of patients entering with 
Pulmonary Abdominal 

Total and/or Minimal and/or Peripheral 
numbers of mediastinal pulmonary retroperi- lymph Other 

Histology patients disease disease only toneal masses metastases metastases 

Seminoma 7 7 0 4 2 4 
Embryonal carcinoma 15 14 4 3 5 1 
Yolk sac tumor 3 3 0 0 1 0 

Choriocarcinoma 2 2 0 1 2 0 
Teratoma 2 2 1 1 0 0 
Embryonal carcinoma and teratoma 5 4 1 3 1 0 

Choriocarcinoma and any other type 9 7 0 4 2 0 

(endodermal sinus tumor) 

(teratocarcinoma) 

TOTAL 43 (100%) 39 (91%) 6 (14%) 16 (37%) 13 (30%) 5 (12%) 

logic specimens were classified at the Depart- 
ment of Pathology of The Norwegian Radium 
Hospital according to the classification for histo- 
logic typing of testis tumors recommended by 
WH0.18 

The 43 patients had a mean age of 28 years 
and a median age of 27 years (range 2 to 60 
years). All the patients had had some surgical 
diagnostic or therapeutic procedure before they 
entered the study, but only one had undergone 
retroperitoneal lymph node dissection. 

Twenty-one patients (49%) had been irra- 
diated before VACAM treatment. The para- 
aortic and the iliac nodes were the most com- 
mon irradiation regions (dose 4000-5000 rads). 
Nine patients had in addition received radiation 
therapy (dose 3600-4000 rads) to the mediasti- 
num. The mediastinum fields included parts of 
the heart. Ten patients had undergone radiation 
therapy less than 6 months prior to start of 
VACAM treatment. 

Twelve patients had received chemotherapy 
before VACAM; nine of these had received com- 
bination regimens with three or more drugs, 
including at least two of the drugs used in VA- 
CAM. Only one had been treated with Adri- 
amycin and five with actinomycin-D prior to 
VACAM. 

The distribution of the different histological 
types and the extent of disease are shown in 
Table 1. Six patients had “minimal pulmonary 
disease” as the only manifest metastases, i.e., no 
more than five metastases per lung field, with 
maximum diameter less than 2 cm. Five patients 
had “other metastases.” Three had bone metas- 
tases, one had liver metastases, and one had 
infiltration of the small intestine. The primary 
tumor was testicular in 41 patients and appar- 
ently primarily extragonadal in two patients 

who had pure choriocarcinoma, with the 
primary tumor in the mediastinum and in the 
abdomen, respectively. 

Prior to institution of therapy all patients had 
a complete history, physical examination, hemo- 
gram, liver and renal function tests, elec- 
trocardiograms and chest roentgenogram. The 
urinary titer of human chorionic gonadotrophin 
(HCG) was determined by an immunologic 
methodz9 in 30 of the cases before institution of 
VACAM. Most of the patients also had vena 
cavography and urography and/or bipedal lym- 
phangiography for evaluation of the retro- 
peritoneal nodes. Scans of liver, brain and bone 
were performed when clinically indicated. 

Hemoglobin, platelet count and white blood 
cell count were performed weekly during ther- 
apy. Blood urea and creatinine, liver function 
tests, ECG and chest roentgenogram were ob- 
tained at 3-week intervals. Other appropriate 
roentgenographic examinations were performed 
when indicated for evaluation of response. 

Drugs were administered according to the 
schedule shown in Table 2. The schedule of 

TABLE 2. 

Drugs 

Vincristine 

Adriamycin 
Cyclophosphamide 
Actinomycin-D 

Medroxyprogesterone 
acetate 

VACAM Regimen* 

Dose and schedule 

1.5 mg/m2 (top dose 2 mg) 
Day 1 (and Day 8 and 15 in first 

50 mg/mz, Day 2 
500 mg/m2, Day 2 
0.3 mg/m2/day (top daily dose 0.5 

mg) Days 2-4 
500 mg/day orally, Days 1-21 

course) 

* Repeated at 3-week intervals if blood counts have 
recovered. 
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vincristine, Adriamycin, cyclophosphamide and 
actinomycin-D is a modification of a regimen 
used by The Southwest Oncology Group in the 
United States for sarcomas of bone and soft 
tissue.' Medroxyprogesterone acetate (Provera, 
Upjohn) was given orally in daily doses of 500 
mg throughout the treatment period to all pa- 
tients except a 2-year-old boy. The other drugs 
were given in 4-day courses repeated in 3-week 
intervals if the blood counts had recovered. Dur- 
ing therapy dose modification was undertaken 
according to the tolerance of the previous course 
of chemotherapy; the aim was to administer as 
high a dose as the patient could tolerate without 
severe side effects. It was attempted to achieve a 
nadir of the leukocyte count of 1000-1500/mma 
after each course. 

The total cumulative dose of Adriamycin was 
limited to 500 mg/m2 for the patients who had 
had prior radiation to the mediastinurn, and to 
550 mg/m2 for the other patients. When a pa- 
tient had received the maximum cumulative 
dose of Adriamycin (500-550 mg/m'), bleomy- 
cin was substituted, 15 mg the 1st and the 4th 
day of each course (VBCAM), and the interval 
between courses was increased to 4 weeks. If the 
patient was in complete remission after 6 

courses of VBCAM therapy, all further chemo- 
therapy was withheld until relapse. 

Responses to the chemotherapy were classi- 
fied as follows: Complete response (CR), dis- 
appearance of all signs and symptoms of disease 
for a period of 1 month or more; Partial response 
(PR), 50% or greater decrease in the sum of the 
products of the largest two perpendicular diam- 
eters of all measurable lesions, persisting for a 
minimum of 1 month and without simultaneous 
increase in size of any lesion or the appearance 
of any new lesion; and Progression, appearance 
of any new lesion or an  increase of 25% or more 
of the diameter of any lesion. The duration of 
partial and complete remissions was calculated 
from the time at which response was first re- 
corded to the occurrence of progression. 

The patients were hospitalized during each 4- 
day course of chemotherapy. Treatment was 
generally given at The Norwegian Radium Hos- 
pital. In a few cases some of the later courses 
were given at other hospitals. 

RESULTS 

One patient with very advanced seminoma 
died of progressing disease 10 days after the first 

TABLE 3. Response to VACAM 

Complete Partial 
Responders responders responders Non- 

Total (PR + CR) (CR) (PR) responders 

Patients evaluable for response 
Survival from start of VACAM in weeks 

(median) 
Duration of remissions in months 

(median) 
Age (median) 
Sites ofmetastases: 
Lungs and/or hilar nodes only 
Minimum pulmonary disease only 
Abdominal and/or retroperitoneal masses 
Peripheral lymph nodes 
Other metastases 
Histology: 
Seminoma 
Embryonal carcinoma 
Yolk sac tumor (endodermal sinus tumor) 
Choriocarcinoma 
Teratoma 
Embryonal carcinoma and teratoma 

Choriocarcinoma and any other type 
&or therapy: 
Surgical therapy only 
Prior radiation and/or chemotherapy 
Radiation only 
Chemotherapy only 
Chemotherapy + radiation 

(teratocarcinoma) 

43 (100%) 

50 

- 
27 

17 
6 

16 
13 
5 

7 
15 
3 
2 
2 

5 
9 

19 
24 
12 
3 
9 

31 (72%) 

55 

6.5 
28 

13 (77%) 
5 (83%) 

10 (62.5%) 
9 (69%) 
4 (80%) 

5 (71%) 

2 
1 
1 

2 
8 (89%) 

17 (89%) 

6 (50%) 
1 

12 (80%) 

14 (58%) 

7 (78%) 

14 (32.5%) 

56 + 
11 
29 

8 (47%) 
4 (66%) 
2 (12.5%) 
2 (15%) 
1(20%) 

2 (29%) 
7 (47%) 
1 
0 
1 

1 
2 (22%) 

8 (42%) 
6 (25%) 
3 (25%) 
0 
3 (33%) 

17 (39.5%) 

42 

3 
27 

5 (30%) 
1(17%) 
8 (50%) 
7 (54%) 
3 (60%) 

3 (4390) 
5 (33%) 
1 
1 
0 

1 
6 (67%) 

9 (47%) 
8 (33%) 

4 (45%) 

3 (25%) 
1 

12 (28%) 

23 

- 

26 

4 (23%) 
1(17%) 
6 (37.5%) 
4 (31%) 
1(20%) 

3 (20%) 
2 (29%) 

1 
1 
1 

3 
1(11%) 

2(11%) 
10 (42%) 
6 (50%) 
2 
2 (22%) 
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FIG. 1.  Survival by re- 
sponse. The difference 
between responders (0) 
and nonresponders (m), 
and between complete 
responders (A)  and par- 
tial responders (.) is 
significant (p  < 0.005 
and p < 0.01, respec- 
tively). Arrows indicate 
patients still alive when 
last seen: T = still in re- 
mission, 1 = living with 
progressing disease. 

I , , 
I Portal ropondns, 17 palienlsl 

L----r : I  

I 
Non-responders,lZ patwnls) 

course of chemotherapy. All the other patients 
received at least two courses of chemotherapy. 
We consider all the 43 patients evaluable for 
response to treatment. 

Of the 43 patients there were 14 complete and 
17 partial remissions, giving a response rate of 
72%. A more detailed description of the re- 
sponders is given in Table 3. The first signs of 
antitumor effect in the responders usually was 
observed at the start of the second course of 
chemotherapy. 

The median survival of the 43 patients was 50 
weeks from the start of VACAM therapy. The 
survival was closely related to response. The 
actuarial survival curves for responding and 
nonresponding patients are shown in Fig. 1. The 
12 nonresponders had a median survival of 23 
weeks and none of them survived the first year 

after initiation of therapy. The 31 responders 
(CR and PR) had a median survival of 55 weeks. 
Using the logrank test," the difference in sur- 
vival between responders and nonresponders is 
statistically significant (p < 0.005). The median 
survival of the 17 patients with partial response 
was 42 weeks. The difference in survival be- 
tween partial responders and nonresponders is 
not statistically significant on the 5% level (but 
nearly so, 0.05 < p < 0.1). Three of the patients 
with partial response had advanced and rapidly 
progressing disease at the start of VACAM, but 
were still in partial remission by the last follow 
up, 11, 15, and 18 months after the start of 
therapy. The chemotherapy has probably pro- 
longed the life of at least some of the patients 
with partial response. 

The 14 complete responders had a median 
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achieved a partial remission and is still in remis- 
sion 18 months after start of chemotherapy. The 
other patient did not respond to chemotherapy. 

Prior Therapy 
Table 3 also shows the effect of the various 

types of nonsurgical prior therapy on response 
to VACAM. Patients with no prior radiation or 
chemotherapy had a higher response rate than 
those who had such therapy (89% vs 58%). 

HCG in Urine 
Twenty-three patients were evaluable for 

changes in urinary HCG titer. Nine patients had 
markedly elevated titers before start of chemo- 
therapy. All nine showed a significant fall on 
therapy. This correlated with a partial or com- 
plete remission except in one patient who had a 
significant decrease in HCG titer although the 
size of his pulmonary and abdominal metastases 
was unchanged after 3 months of treatment. In 
two of the nine cases the urinary HCG titer 
remained normal despite relapse of the disease. 

survival of more than 56 weeks. The difference 
between the survival curves of the complete re- 
sponders and the nonresponders, and of the 
complete responders and the partial responders 
is statistically significant (p  < 0.005 and p < 
0.01 respectively). Six of the complete respond- 
ers have relapsed and three of the six have died. 
The remainder are living apparently free of dis- 
ease 7, 8, 12, 13, 14, 18, 19, and 20 months after 
initiation of VACAM therapy. The median du- 
ration of remissions was 6.5 months: 3 months 
for the partial responders and 11 months for the 
complete responders. 

ANALYSIS OF THE RESPONDERS 
Age 

The difference in median age between re- 
sponders and non-responders was not signifi- 
cant, 28 and 26 years respectively. 

Sites of Response 
Table 3 shows responses by anatomic sites. 

Responses were seen at all sites of disease, ex- 
cept in the one patient with liver metastases. 
Complete remission was most frequently 
achieved in patients with metastases confined to 
lungs and/or hilar nodes (8 of 17 patients). Four 
of the six patients with “minimal pulmonary 
disease” achieved complete remissions and they 
had not relapsed when last seen 10, 12, 12 and 
18 months after initiation of VACAM therapy. 
Complete remission was achieved in only two 
out of the 16 patients with abdominal and/or 
retroperitoneal masses. One of these patients 
was still in complete remission with a negative 
repeat lymphangiogram 20 months after in- 
itiation of therapy; the other patient relapsed 
after 8 months. 

Histology 
The relation of histologic type to response is 

also shown in Table 3. Responses were seen in 
all histologic types. Complete remission was 
achieved in all types except in the two patients 
with pure choriocarcinoma, and was most fre- 
quently achieved in embryonal carcinoma (7 out 
of 15 patients). Of the three patients with yolk 
sac tumor (endodermal sinus tumor) two re- 
sponded; one 2-year-old boy achieved a com- 
plete remission and was still in remission after 8 
months of VACAM therapy. 

Extragonadal Primary Tumor 
One of these patients, with primary tumor in 

the abdomen and multiple lung metastases 

SIDE EFFECTS 

Details of the side effects of the VACAM regi- 
men are shown in Table 4. Nausea and vomiting 
were universal and most severe on the second 
day of each course. Total alopecia occurred in 
all patients. Hair growth resumed after cessa- 
tion of therapy. 

The dosage of chemotherapy was adjusted to 
induce a nadir of the leukocyte count of 
1000-1500/mms. Fifteen patients (35%) had a 
leukocyte count below 1000/mma during one or 
more courses of VACAM. Eleven patients had 
one or more episodes of infections, ranging in 
severity from a moderate tonsillitis to sepsis. 
Only two of the patients had life-threatening 
infections; both had advanced abdominal 
masses and one of them had direct bowel in- 
vasion. The infections were successfully treated 
with antibiotics. Protected environment or leu- 
kocyte transfusions were not used. Leukopenia 
with leukocyte count below 1000/mmJ was more 
frequent among patients who had received ra- 
diotherapy before VACAM than among pa- 
tients with no prior radiation, l l  out of 21 (52%) 
and 4 out of 22 (18%), respectively. Two pa- 
tients had a platelet count below 50000/mms; 
one of these had had prior radiotherapy. There 
were no episodes of bleeding. 

A fall in hemoglobin was common. Twenty- 
two patients (52%) had 10 g/100 ml or less at 
one or more occasions. Seven (16%) of the pa- 



No. 2 CHEMOTHERAPY OF TESTIS GERM CELL TUMORS 9 Klepp et al. 643 

tients received blood transfusions because of 
anemia. Anemia with hemoglobin below 10 
g/100 ml was not more common among the 
previously irradiated patients. 

Very bothersome stomatitis that influenced 
food intake for some days occurred in 15 pa- 
tients and was dose-limiting in these patients. 

One patient who had received 3000 rad of 
electron radiation immediately before start of 
VACAM therapy developed ulceration of the 
irradiated skin in the inguinal region. Beyond 
that, there were no evident episodes of reac- 
tivation of radiation reaction in the patients who 
had undergone radiotherapy before VACAM, 
despite prior doses of 4000-5000 rads to para- 
aortic and iliac fields and 3000-4000 rads to 
mediastinal fields. 

Vincristine had to be discontinued in 1 1  pa- 
tients because of peripheral neuropathy of a de- 
gree that the patients could not walk on their 
heels. The symptoms gradually subsided when 
vincristine was discontinued. 

When last seen, the 43 patients had received a 
median cumulative dose of 380 mg/m2 of Adri- 
amycin. Fifteen patients had received a cumula- 
tive dose of 500 mg/m2 or more (maximum 550 
mg/m2). There were no cases of heart failure, 
although two patients developed unspecific 
ECG-abnormalities (at 211 mg/m2 and 457 
mg/m2, respectively). Three patients who had 
had prior irradiation of mediastinal fields, re- 
ceived a cumulative dose of 500, 545, and 540 
mg/m2, respectively. 

Six patients had to be hospitalized because of 
side effects, four because of infections during 
leukopenia (with or without concurrently severe 
stomatitis), one because of neuropathy and one 
because of reactivation of skin reaction to prior 
radiotherapy. 

There were no deaths related to toxicity of 
VACAM therapy. 

SECONDARY TREATMENT 

Patients who did not respond to VACAM or 
who relapsed while on VACAM or VBCAM 
therapy received various types of secondary 
chemotherapy and/or palliative radiotherapy. 
Nineteen patients received a combination of vin- 
blastine, actinomycin-D, methotrexate and 
bleomycin ('Short VAMBLE")" Only one of 
these patients achieved a response, and this 
lasted only 1 month. Five patients received a 
combination of bleomycin, vincristine, and 
mithramycin. There were no responses to this 
treatment. Twelve patients were treated with 

TABLE 4. Side Effects of VACAM 

Number of 
Side effects cases 

Nausea and vomiting 
Total alopecia 
White cells S1OOO/mma 
Infections during leukopenia 
Thrombocytes S50,000/mma 
Bleeding due to thrombocytopenia 
Hemoglobin <lOg/lOO ml 
Stomatitis 
Dose-limiting vincristine neurotoxicity 
Transient ECG abnormalities 
Cardiomyopathy 
Toxicity requiring hospitalization 
Death related to toxicity 

43 (100%) 
43 (100%) 
15 (35%) 
1 1  (26%) 
2 (5%) 

22 (52%) 
15 (35%) 
1 1  (26%) 

0 

2 (5%) 
0 
6 (14%) 
0 

total lung irradiation, 150 rads midline dose per 
day to a total of 1500-2000 rads. Only two pa- 
tients achieved partial remission of lung metas- 
tases that lasted more than 1 month, and both 
relapsed within 2 months. There were no serious 
complications attributed to the total lung irra- 
diation in spite of the preceding intensive 
chemotherapy. 

DISCUSSION 

In the present study the VACAM combina- 
tion produced an  overall response rate of 72%. 
Fourteen of the 43 patients (32.5%) achieved a 
complete remission. 

The probability of developing a response 
showed no evident dependence on the histology 
of the tumor, except that nearly half (7 out of 15)  
of the patients with embryonal carcinoma 
achieved a complete remission. The response 
rate in the patients with seminoma may, how- 
ever, have been influenced by the fact that all of 
them had had extensive therapy prior to VA- 
CAM. 

Responses were also seen in all evaluable ana- 
tomic sites except in the one patient with liver 
metastases. Complete responses were more fre- 
quently achieved when the metastases were con- 
fined to lungs and/or hilar nodes than when 
abdominal and/or retroperitoneal masses were 
present. This fact, and the good response seen in 
patients with minimal pulmonary disease as the 
only manifestations of disease, support the state- 
ment by Merrin et al." that a combination of 
reductive surgery and chemotherapy may repre- 
sent a rational approach for the treatment of 
advanced testicular tumors. 

As also noted by Wittes et ale2' prior non- 
surgical therapy was associated with lower re- 
mission rates. 
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All the patients experienced some side effects 
from the VACAM therapy. As expected, pa- 
tients that had had earlier radiotherapy were 
more prone to develop leukopenia than patients 
with no such prior therapy. The tendency to 
develop leukopenia may be one of the reasons 
behind the low response rate in the previously 
irradiated patients, as the dose of cytotoxic 
drugs had to be reduced in these patients. 

The two life-threatening infections during 
leukopenia occurred in patients with advanced 
abdominal tumors or direct bowel invasion. 
This is in accordance with the experience of 
Samuels and Howe who noted that such pa- 
tients were prone to develop sepsis.2o 

It has been suggested that the cumulative 
dose of Adriamycin should be limited to 450 
mg/m2 in all patients who have had radiation 
therapy to the chest in which any portion of the 
heart has been included in the treatment field 
and in all patients who are receiving cy- 
clophosphamide concurrently with Adriamy- 
cin." In the present study all the patients re- 
ceived cyclophosphamide concurrently with 
Adriamycin. Fifteen patients received 500 
mg/m2 or more (maximum 550 mg/m2) of Adri- 
amycin. Three patients with prior radiation 
therapy to mediastinal fields received a cumula- 
tive dose of 500 mg/m2 or more of Adriamycin. 
However, no patients developed clinical mani- 
fest cardiomyopathy. This indicates that the cu- 
mulative dose of Adriamycin, without too great 
risk, may be a little higher than the 450 mg/m2 
recommended by Minow et al." 

With the exception of vincristine, all the drugs 
of the VACAM combination have been reported 
to induce remissions in germ cell tumors of the 
testis when used as single drugs.4.5,10,16,17,21 It is 
impossible to evaluate from our data the effects 
of the various drugs in the VACAM combina- 
tion. The response rate to Adriamycin alone in 
germ cell tumors of the testis is 15-39% accord- 
ing to recent reports. 4 15-17 Adriamycin combina- 
tion chemotherapy has been more effective than 
Adriamycin alone in soft tissue and bony sar- 
comas.' As there are several other cytotoxic 
drugs with proven effect in testicular cancer, it is 
logical to try Adriamycin in combination with 
these drugs. At the present time, there are only a 
few reports of Adriamycin combination chemo- 
therapy in germ cell tumors of the t e s t i ~ . ~ * ~ - , ' ~ * ~ ~  
In two of these reports the response rate was 
comparatively low, 13-20%, but this may be due 
to patient selection.' 

Burgess et ~ 1 . ~  reported objective response 1 n 

20 out of 25 patients (80%) with metastatic germ 
cell tumors treated with Adriamycin, vincris- 
tine, and bleomycin. The complete response rate 
was 28%. Merrin et al." used Adriamycin in a 
multisequential combination regimen in eight 
patients with advanced testicular cancer. All the 
eight patients showed an objective response to 
the chemotherapy. The present study is in ac- 
cordance with these favorable results. 

In a previous study at The Norwegian 
Radium Hospital mithramycin was used as a 
single agent in disseminated testicular cancer, 
predominantly in patients with embryonal car- 
cinoma. The response rate of the 35 evaluable 
patients was 20%; three patients achieved long- 
lasting complete remissions. The survival curve 
of the mithramycin group and the actuarial sur- 
vival curve of the VACAM group are shown in 
Fig. 2. Using the logrank test" the survival of the 
VACAM group is significantly better than the 
survival of the mithramycin group (p < 0.05). 

Although the materials are not directly com- 
parable, the VACAM combination chemother- 
apy is probably a better alternative than mith- 
ramycin single drug therapy in disseminated 
testicular cancer. 

The therapeutical results of the VACAM 
study compares favorably with other recent re- 
ports of chemotherapy of testicular ~ a n c e r . ~ ~ ~ ' ~ ~ '  

The overall response rate of 72% and the com- 
plete response rate of 32.5% obtained in the 
present study are comparable to the results re- 
ported by Samuels et al.," who used bleomycin 
in combination with vinblastine or with cy- 
clophosphamide, vincristine, methotrexate and 
5-fluorouracil in the management of testicular 
neoplasia with an  overall response rate of 75% 
and a complete response rate of 31%. The me- 
dian survival, 50 weeks, of the patients included 
in the VACAM study, is a little shorter than the 
median survival of 55 weeks in the bleomycin 
combination study. The relapse rate of the com- 
plete responders is also higher in the VACAM 
study than in the bleomycin combination study; 
6 out of 14 (43%) and 7 out of 22 (32%),  respec- 
tively. O n  the other hand, there were fewer se- 
vere and no lethal complications in the VACAM 
study. 

We conclude that Adriamycin combination 
chemotherapy is of value in the management of 
patients with disseminated germ cell tumors of 
the testis, and that further studies of other Adri- 
amycin combinations in this disease are war- 
ranted. 
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FIG. 2. A comparison 
of the survival of a pre- 
viously reported study' 
of mitramycin alone vs. 
VACAM. There is a sig- 
nificant difference in fa- 
vor of the VACAM pa- 
tients (log rank test, p < 
0.05): vertical lines indi- 
cate patients still alive. 
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