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Abstract--Thirteen patients with disseminated nonseminomatous germ cell carcinoma, 
failing to respond to extensive prior chemotherapy including cis-platinum, were treated 
with high dose chemotherapy. Cyclophosphamide (4.5g/m 2) and epipodophyllotoxin 
(VP-16) (600mg/m 2) were given followed by autologous bone marrow transplan- 
tation. In some cases 1,3 bis (~-chloroethyl)-l-nitrosourea (BCNU), adriarnycin or 
platinum were also administered. Of  10 patients evaluable for response 9 responded; 4 
patients achieved a complete remission and 3 a partial remission. Median response 
duration was 15 weeks (range 4 to 20+ wee[s). Four patients died from treatment- 
related injections; 2 of whom entered the program already with fever and 3 of whom 
died after hematopoietic recovery. Major toxicities were bacterial and fungal infections. 
In patients" treated with cyclophosphamide and VP-16 only, no fever was seen in 3 out 
of 9 courses. Granulocyte transfusion was given in only 1 of 9 courses. Neutrophils 
recovered to greater than 1.5 x 109/liter by day 18-35 (median 23) and platelets 
greater than 100 x 109/liter by day 16 to 42+ (median 21 ). Further experience with 
high dose cyclophosphamide and VP-16 followed by autologous bone marrow transplan- 
tation b needed to evaluate its" value in the management of patients with disseminated 
nonseminomatous germ cell tumor failing front line conventional chemotherapy. 

INTRODUCTION 

RECENTLY, chemotherapy has greatly im- 
proved the outlook of patients with dissemi- 
nated nonseminomatous testicular cancer. The 
two most widely used programs, the 
vinblastine-bleomycin combination developed 
by Samuels [1] and vinblastine-bleomycin- 
platinum regimen introduced by Einhorn et 
al. [2, 3], achieve complete remission rates of 
400/o and 7 0 ° ,  respectively. Moreover, more 
than 50% of the complete responders appear 
to be long-term survivors [3]. 
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The treatment of patients failing front-line 
chemotherapy has been considerably less suc- 
cessful. Most of the published studies include 
few" or no patients previously treated with 
vinblastine-bleomycin with or without plati- 
num [4-7]. The survival of patients that have 
f~iiled the most successful chemotherapeutic 
agents is generally less than 1 year. Hence, 
there is a need to develop new strategies for 
this group. 

In previous studies we and others [8-10] 
have shown that patients failing conventional 
treatment can obtain responses with high dose 
chemotherapy followed by autologous bone 
marrow transplantation to ameliorate the 
myelosuppression side effects. For obvious 
reasons, the most useful drugs in this setting are 
those (i) whose main side effect, even in high 
doses, is myelosuppression and (ii) those drugs 
with anti-tumor activity in conventional doses 
without evidence that the dose effect plateau 
has been reached [9]. In the case of testicular 
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carcinoma, cyclophosphamide [11] and VP-16 
[12], and possibly the nitrosoureas [8], fulfil 
these criteria. 

Therefore we started a phase I-phase II study 
to determine the toxicity as well as thera- 
peutic efficacy of high dose cyclophosphamide 
and VP-16, in some cases in combination with 
other agents, followed by autologous bone 
marrow rescue in patients with refractory 
disseminated testicutar carcinoma. 
Preliminary results in some of these patients 
have been reported earlier [8]. 

MATERIALS AND METHODS 

Patient population 
Thirteen patients were included in the 

study. Patient age, performance status, his- 
tology, stage and marker status at diagnosis 
and at the time of entry on this program are 
given in Table 1. The median age was 26 
years and the range 22-39. 

The histological diagnosis in all patients 
was embryonal cell carcinoma, with 6/13 hav- 
ing seminomatous elements and 2/13 also hav- 
ing teratomatous elements. One patient, pa- 
tient 12, presented with an extragondal 
mediastinal primary tumor. At the time of 
presentation for high dose chemotherapy, 12 
of 13 patients had progressive Stage I I I  (stag- 
ing according to Maier [13]) with lung and/or 
liver metastases; one patient only had disease 
confined to the retroperitoneum. 

Prior chemotherapy and response 
Data on prior chemotherapy, response and 

duration of response to prior chemotherapy 
are given in Table 2. It is important to note 
that (i) the most successful chemotherapeutic 
regimen in these 13 patients produced only 
three complete remissions, (ii) with one excep- 
tion, all responding patients had relapsed wi- 
thin one year, (iii) 10 patients were treated 
with vinblastine-bleomycin-platinum combi- 
nations resulting in only one complete remission 
and (iv) some patients on conventional doses of 
cyclophosphamide and VP-16 had progressive 
disease. 

Chemotherapy administration and dose 
Table 3 details the chemotherapy doses 

given to each patient. Patients 1-6 received 
cyclophosphamide plus VP-16 (CV) alone, 
generally in total doses of 4.5 g/m 2 and 
600 mg/m z, respectively, these doses being di- 
vided over 3-4 days. Patients 7-10 received 
CBV, cyclophosphamide, BCNU and VP-16, 
generally in total doses of 6 g/m z, 
300 mg/m 2 and 600 mg/m 2, respectively. 
Miscellaneous drug regimens were adminis- 
tered to patients 11-13, this being cytoxan 
and VP-16 (CV) plus adriamycin in patient 
11, CV plus platinum in patient 13, and two 
different chemotherapy combinations in pa- 
tient 12. Six of the ten eligible patients re- 
ceived a second course of megadose chem- 

Table 1. Patient characteristics 

At presentation for ABMT program 

Patient Stage at Performance Extent of Beta 
number Age His to logy diagnosis status disease AFP HCG 

l 39 ECC I 1 Lung + + 
2 32 ECC+Sem II 1 Lung, Liver, Retro + + 
3 26 ECC III 0 Lung ND ND 
4 33 ECC III 1 Lung + + 
5 27 ECC +Sem+Ter I 0 Lung + + 
6 28 ECC +Sem+Ter+Ch II 0 Retro + + 
7 28 ECC II 2 Liver, Retro + + 
8 21 ECC II 4 Liver, Retro + + 
9 22 ECC+Sem II 4 Lung, Liver, Retro+Brain ND ND 

10 22 ECC III 1 Lung, Liver ND ND 
11 22 ECC+Sem III 1 Lung, Liver, Retro ND ND 
12 22 ECC III 3 Lung, Retro ND + 
13 25 ECC+Sem II 0 Lung + + 

+, Elevated; ND, not done; ECC, embryonal cell carcinoma; Retro, retroperitoneum; Ch, choriocarcinoma; 
Ter, teratornatous elements; Sere, seminomatous elements; AFP, alpha fetal protein; Beta HCG, beta human 
chorionic gonadotropin. 
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Pretreatment with platinum Exposure and 
Duration of response 

Patient Duration Other chemotherapy 
number Regimen Response (months) chemotherapy (months) C T X  VP-16 

1 V/B/P NR - -  C T X / A / V C R / A D  9 + PR --- 
2 V/B/P PR 13 C T X / A / V C R / A D  20 + NR --- 
3 V/B/P PR 2 C T X / A / V C R /  

A D / M T X / M C  12 + N R  - 
4 V/B/P PR 6 - -  7 - -  --- 
5 V/B/P PR 10 VP-16 14 + PR 
6 V/B/P CR 5 A/VP-16 14 + N R  
7 V/B/P < PR 4 AD/Mi t /May 12 - -  -- 
8 VCR/B/P  

/AD NR - -  V/B/CML 10 - -  - -  
9 - -  - -  - -  V / B / C T X / A / M T X / F U  6 + NR 

10 P NR - -  V / B / C T X / V C R  
/ M T X / F U  12 + NR - -  

11 V / B / P  < P R  4 - -  5 - -  - -  

1 2  V/B/P PR 4 C T X / M T X / F U  10 + NR - -  
13 C T X / A / P  PR 3 V/B 15 + NR ..... 

CR, Complete remission; PR, partial remission; NR, no response; V, vinblastine; B, bleomycin; P, 
cis-platinum {CDDP); AD, actinomycin D; A, adriamycin; VCR, vincristine; CTX,  cyclophos- 
phamide; M T X ,  methotrexate; MC, mitomycin C; Mit, mithramycin; May, maytansin; CML, 
chloroambucil; FU, 5 fluorouracil. 
Patient No. 13---CR on V/B, duration 4 months. 
Patient No. 10= CR on V/B, duration 4 months. 

Table 3. Response to megadose chemotherapy 

Treatment  

Patient C T X  VP-16 Other Number of Duration Treatment- 
number (g/m z) (mg/m 2) (mg/m z) courses Response (weeks) related deaths 

1 3.9 600 - -  1 Early death Yes 
2 4.0 500 - -  1 PR 4 No 
3 6.0 600 1 < PR 14 No 
4 5.2 600 - -  2 CR 16 No 
5 4.5 600 2 PR 5 No 
6 4.5 500 - -  2 PR 20 + No 
7 3.8 750 B : 375 2 CR 5 Yes 
8 6.0 600 B : 300 1 Early death - -  Yes 
9 6.0 800 B : 300 1 Early death - -  No 

10 6.0 600 B : 300 2 CR 15 No 
11 4.5 500 A : 80 1 NR - -  Yes 
12 6.0 450 B : 300 2 < P R  4 No 
13 3.9 600 P : 100 1 CR 20 No 

CR, complete remission; PR, partial response; < P R ,  less than partial response; P, platinum; CTX, 
cyclophosphamide; VP-16, epipodophyllotoxin; B, BCNU; A, adriamycin. 
Patient 4 first course without t r ansp l an t=CTX 3.9 g/m =, VP-16 450 mg/m 2. 
Patient 12 second course = adriamycin 100 mg/m 2, VLB 4.5 mg/m 2, Bleomycin 30 mg/m 1. 

o t h e r a p y  p l u s  a u t o l o g o u s  t r a n s p l a n t ;  in  

t h r e e  o f  t h e  o t h e r  fou r ,  i n f e c t i o u s  c o m p l i c a t i o n s  

w e r e  to  p r e c l u d e  a s e c o n d  c o u r s e .  

Supportive measures 

S o m e  p a t i e n t s  r e c e i v e d  i n t r a v e n o u s  a l i m e n -  

t a t i o n ,  d e p e n d i n g  o n  p e r f o r m a n c e  a n d  n u t -  

r i t i o n a l  s t a tus .  W h e n  p a t i e n t s  b e c a m e  feb r i l e ,  

t h e y  w e r e  t r e a t e d  w i t h  a n t i b i o t i c s .  W h e n  t h e  

f e v e r  d i d  n o t  r e s p o n d  to  a d e q u a t e  a n t i b i o t i c  

c o v e r a g e  w i t h i n  4 8 h r ,  l e u k o c y t e  t r a n s f u s i o n s  

f r o m  f a m i l y  m e m b e r s  w e r e  a d d e d .  F u n g a l  
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infections were treated with amphotericin B or 
miconazole. Platelet transfusions were used 
prophylactically when platelet counts were 
less than 20x 109/liter. All allogenic blood 
products were irradiated with 2599 rads prior 
to transfusion to prevent possible graft-versus- 
host reactions. 

Defnition of response 
Complete remission (CR) was defined as a 

complete disappearance of all evidence of 
tumor at all sites of tumor involvement. 
Partial response (PR) was defined as a de- 
crease of > 5 0 %  in the product of the largest 
perpendicular diameters of all measureable 
disease. A less than partial response ( < P R )  
was evaluated to gain as much information on 
activity as possible, and was defined as a 
> 25% reduction but less than 50% reduction 
of one or more sites of tumor involvement 
without progression elsewhere. Patients show- 
ing a less than 25% change in measurable 
disease were considered to have no response 
(NR). 

Bone marrow aspiration, dosage and transfusion 
An approximate volume of 1500ml was 

aspirated from both posterior iliac spines and 
crests, collected, processed and frozen as de- 
scribed previously [8, 14]. At the time of 
infusion, the ampoules were removed from the 
storage tank, rapidly thawed, diluted, washed 
and infused as described previously [8, 14]. 
All patients were premedicated intravenously 
with 50 mg of diphenhydramine hydrochloride 
(Benadryl) and 250mg of methylpredino- 
solone (Solu-Medrot). 

The autologous bone marrow was infused 
48 hr after the last dose of chemotherapy. 
One patient, patient 9 in Table 2, died too 
early to receive his transplant, and for patient 
4 in Table 3, the first course consisted of a 
lower dose of CV without transplant. 

Most patients who received a second course 
of therapy were given marrow obtained before 
the initial course. However, in patients 7 and 
10, bone marrow was collected after recovery 
from the first course and was reinfused after 
the second therapy (see also Table 7). 

RESULTS 

Therapeutic response 
The individual responses and response du- 

ration are given in Table 3. Of  the 13 
patients, 3 were inevaluable because of early 
deaths. In the 10 evaluable patients, there 

were 4 complete responders, 3 partial re- 
sponders, 2 less than partial responders and 1 
non-responder. Complete remissions occured 
in one patient treated with CV, two with 
CBV and one with CV-platinum. The median 
duration of CR was 15.5 weeks and the 
median duration of response 15 weeks (ex- 
cluding less than partial). Of  the 4 complete 
responders, 2 (patients 7 and 10) relapsed 
before receiving further chemotherapy; the 
other 2 were maintained on adriamycin-  
bleomycin (patient 4) and low dose CV- 
platinum (patient 13) and eventually relapsed 
on these regimens. Of  the 3 patients with PR, 
two relapsed before receiving further chem- 
otherapy. Patient 6, whose measurable disease 
consisted of minimal retroperitoneal lymph- 
adenopathy, had an elevated beta human cho- 
rionic gonadotropin (fl-HCG) level of 8234 
I#/ml ( N =  < 3 )  and an alpha fetal protein 
level of 23.7 ng/ml ( N =  < 15), had a disap- 
pearance of intravenous pyelogram abnorma- 
lities and reduction in marker levels to 5.1 
I#/ml and 3.Sng/ml, respectively. He sub- 
sequently received a third course of CV fol- 
lowed by autologous transplantation of mar- 
row collected after the second course without 
further reduction in marker levels. 

The median survial of all patients was 10 
weeks; 19 weeks for the ten evaluable patients 
and 20 weeks for the seven responding pa- 
tients. Four possibly treatment related deaths 
are summarized in Table 4. With regard to 
these patients, the following comments are 
made: (i) the only two patients with fever 
before commencement of high dose chem- 
otherapy are included in this group; (ii) three 
of the four patients were heavily pretreated 
for periods of 9-12 months with five or more 
drugs including alkylating agents, actinomycin 
D, vinblastine and platinum; (iii) all four 
patients died of infectious complications, with 
evidence of fungal infection occurring in three 
of the four; and (iv) three of the four patients 
had more than 1500 granulocyte.s/mm 3 for at 
least 6 days before death. 

These data suggest that immunosuppression 
more than neutropenia played an important 
role in these treatment-related deaths. Prior 
extensive chemotherapy probably contributed 
substantially to this immunosuppression. 

Won-hematological toxicity 
The incidence of non-hematological toxi- 

cities after administration of high dose CV or 
CBV is summarized in Table 5. 
Gastrointestinal toxicities included nausea, 
vomiting, stomatitis and diarrhea. Only in the 
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Patient 
number Cause of death 

Time of death Fever before 
Myelosuppressed after chemotherapy high dose 
at time of death (days) chemotherapy 

1 Disseminated 
candidiasis 

7 Gram-negative 
septicemia 

8 Pulmonary infiltrates 
yeast and gram 
negative organisms 
in sputum 

11 Candida and gram- 
negative septicemia 

No 26 No 

No 120 No 

Yes 18 Yes 

No 35 Yes 

Table 5. Non-hematological toxicity of megadose 
chemotherapy 

Incidence 

CV CBV 
Toxicity (9 courses) (5 courses) 

Gastrointestinal 
Stomatitis - -  - -  

able to eat 1 2 
unable to eat 1 1 

Nausea and vomiting 
mild (< 2/day) 2 2 
moderate ( < 6/day) 5 3 
severe ( > 6/day) 2 - -  

Diarrhea 2 1 
Hepatic 

Transaminase < 60 M#/ml - -  2 
Transanfinase > 60 M#/ml - -  1 

Hemorrhagic cystitis - -  1 
Mental changes 1 1 
Myalgia 4 - -  

CV =cyclophosphamide and VP-16. 
CBV = cyclophosphamide, BCNU and VP-16. 

one pat ient  receiving CV-p la t inum (not in- 
cluded in the table)  was vomit ing so severe 
that  the fourth day of proposed chemothe rapy  
had to be deleted. T h e  episode of  hemor-  
rhagic cystitis occurred  in pat ient  7, the one 
who received cyc lophosphamide  as a single 
infusion; no cystitis was seen after dividing the 
cyclophosphamide  in daily doses over  3-4  
days. Several  patients exper ienced episodes of  
generalized muscle pains wi thout  evidence on 
physical examinat ion  of  myositis or motor  
disturbances. In  at least one patient ,  pains 
coincided with administrat ion.  

Hematological toxicity 
Details on the dura t ion of  and recovery 

from hematopoie t ic  suppression calculated 
from the first day of  CV or CBV chem- 
o therapy  are given in Tab le  6. All patients 
experienced rapid myelosuppression; neut-  
rophils were less than 0 . 5 x l 0 9 / l i t e r  by a 
median  of  9 days and platelets less than  50 
x 109/liter by day 13. T h e  patients in the CV 

group were neut ropenic  and th rombocyto-  
penic for approximate ly  2 weeks; these levels 
recovered approximate ly  3 weeks after chem- 
otherapy,  day  16 after autologous bone mar-  
row transplantat ion.  Platelet  levels did not 
recover in one pat ient  until  day  4 2 + ;  
however,  his mar row was collected and chem- 
o therapy  commenced  when the platelet  count  
was only 80 x 109/liter. 

T h e  recovery in CBV patients can be com- 
pared to that  obta ined in a larger series of 
patients, most of  them with the diagnosis of 
small cell ca rc inoma of the lung, described 
earlier [8]. Recovery  to more than 1.5 
x 109/liter granulocytes in three evaluable 

courses was 28 days, similar to that  repor ted 
in reference [8]. 

Th ree  patients in the CV group and two 
t reated with CBV received a second course, 
the former  three with mar row collected before 
the initial chemotherapy ,  the latter two with 
mar row collected after the first course. As can 
be seen in Tab le  7, the degree of myelosup- 
pression is the same in both courses for the 
CV group,  whereas the CBV patients expe- 
r ienced clearly prolonged myelosuppression 
compared  to the first one. However ,  it must 
be r emembered  that  the mar row used for 
transfusion after the second course of  CBV 
was collected after the first high dose therapy.  
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Table 6. Hematological recovery after high dose chemotherapy with A B M T  (first course) 

CV (11 courses) CBV (3 courses) 
Duration in days Recovery Duration in days Recovery 
Median Range Median Range Median Range Median Range 

Granulocytes < 500 11 9-28 19 15-35 12 8-25 21 18-33 
< 1000 12 10-28 21 18-35 21 12-26 28 22-33 
< t500 14 11-28 23 18-35 24 21-26 28 23-33 

WBC <1000 10 7-26 19 15 35 14 8-17 21 21 29 
Platelets <20 2 0-34 16 16-42 10 7-19 21 18 24 

<50 7 2-34+ 20 15-42+ 16 11-22 27 23 31 
<100 10 5-34+ 21 16-42+ 21 14-25 30 24-35 

Four courses of CV did not reduce platelets to less than 20 x 109/liter. 
One patient with CV started with 80 x 109/liter platelets and had not recovered to more than 50 
x 109/liter at day 42. These figures are calculated from the first day of chemotherapy and not the 

day of transplantation. To determine recoveries from the day of transplantation usually subtract 5 
days. 

Table 7. Hematological toxicity of second courses of CBV or CV 

CV (3 patients) 
Course 1 Course 2 CBV (2 patients) 

Median Range Median Range Course 1 Course 2 

Granuhwvtes < 500 17 15-18 19 19-21 18 : 21 34 : 36 + 
<1000 19 18-21 21 20-22 22:28 4 0 : 3 6 +  
< 1500 20 18-23 24 23-25 23 : 28 41 : 36 + 

WBC <1000 16 t5-18 19 18-21 18:21 34:27 
Platelets <20 - -  - -  16 16-18 21 : 21 42 : 30 

<50 17 15-18 17 16-21 23:27 43 :36+  
<100 18 18-21 20 19-23 24:30 4 7 : 3 6 +  

CV patient's bone marrow was collected before course No. 1 and was transplanted alter 
course Nos. 1 and 2. CBV patient's bone marrow was collected before course No. 1 and 
was transplanted after course No. 1; bone marrow collected before course No. 2 was 
transplanted after course No. 2. These figures are calculated from the first day of 
chemotherapy and not the day of transplantation. To determine recoveries from the day 
of transplantation usually subtract 5 days. 

I n  on ly  one  p a t i e n t  g iven  C V  were  W B C  
t rans fus ions  g i v e n ;  the  m a j o r i t y  o f  p a t i e n t s  
r e c e i v e d  two  o r  m o r e  un i t s  o f  p l a t e l e t s  a n d  

r ed  b l o o d  cells. 

Infectious complications 
I n f ec t i ous  c o m p l i c a t i o n s  c o n t r i b u t e d  mos t  

to t r e a t m e n t - r e l a t e d  m o r b i d i t y  a n d  m o r t a l i t y  
a n d  no  m a j o r  b l e e d i n g  ep i sodes  s e c o n d a r y  to 
t h r o m b o c y t o p e n i a  we re  e n c o u n t e r e d .  T a b l e  8 
s u m m a r i z e s  the  n u m b e r  o f  febr i l e  days ,  as 
wel l  as the  n u m b e r  o f  ep i sodes  o f  b a c t e r i a l  
a n d  f u n g a l  in fec t ions ,  seen  in  11 courses  o f  
C V .  As n o t e d  ea r l i e r ,  the  two  p a t i e n t s  w i t h  
c a n d i d a  s e p t i c e m i a  d i e d  f rom this c o m p l i -  
ca t ion .  T h r e e  o f  e l even  courses  w e r e  n o t  c o m -  
p l i c a t e d  b y  fever  a t  a l l .  M o s t  febr i le  ep i sodes  
r e s p o n d e d  r a p i d l y  to t r e a t m e n t  w i t h  an t i -  

b io t ics  a lone .  I n  e l even  courses  o f  C V ,  p r o -  
p h y l a c t i c  a n t i b i o t i c s  we re  g iven  in six: in  
t h r e e  o u t  o f  these  six, no  fever  o c c u r r e d ,  as 
o p p o s e d  to its o c c u r r e n c e  in five o f  five 
courses  no t  t r e a t e d  p r o p h y l a c t i c a l l y .  

Al l  p a t i e n t s  t r e a t e d  w i t h  C B V  (6 courses )  
e x p e r i e n c e d  fever  ( m e a n  o f  12 d a y s )  o f  w h i c h  
two r e m a i n e d  u n e x p l a i n e d .  F o u r  ep i sodes  o f  
b a c t e r i a l  a n d  two  ep i sodes  o f  f unga l  i n fec t ion  
o c c u r r e d ;  the  two  p a t i e n t s  w i th  funga l  in-  
fect ions  (one in s p u t u m ,  one  in e s o p h a g u s )  a r e  
i n c l u d e d  in the  t r e a t m e n t - r e l a t e d  de a th s .  

DISCUSSION 

W e  r e p o r t  he r e  on  the  effects o f  t r e a t i n g  
r e f r a c t o r y  n o n s e m i n o m a t o u s  g e r m  cel l  t u m o r s  
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Table 8. Infectious complications after high dose CV 

Incidence 
(11 courses) Type 

Febrile days, Mean (range) 8 (0-22) 
Courses without fever 3 
Fever of unknown origin 4 
Bacterial infections 2 

Fungal infections 4 

Unknown 1 

Staph. aureus cellulitis 
Gram negative septicemia 
2 candida stomatitis 
2 disseminated candidiasis 
Bilateral pneumonia of 
unknown origin 

This includes the patients treated with CV-adriamycin and CV-platinum. 
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with higher than conventional doses of cyto- 
toxic drugs. Animal studies have shown the 
relation between the dose of active drugs 
given and the degree of tumor kill obtained. 
In human systems, the most convincing data 
showing this relation are the increased num- 
ber of long term survivors after treatment of 
relapsed leukemic patients with total body 
irradiation , cyclophosphamide and transplan- 
tation of identical twin marrow [15] and the 
higher complete remission rates in small cell 
bronchogenic carcinoma [16] or Burkitt's lym- 
phoma [10] after treatment with escalated 
chemotherapy doses. Obviously, bleomycin 
and platinum, active drugs in testicular car- 
cinoma, have primarily dose-limiting side ef- 
fects other than myelosuppression, and there- 
fore are not candidates for dose escalation. On 
the other hand, cyclophosphamide has been 
used extensively in high doses for the treat- 
ment of relapsed leukemia and lymphoma 
[10, 14] and has been shown to be effective in 
testicular carcinoma [11]. Preliminary evid- 
ence showed VP-16 to be active in testicular 
carcinoma [8, 12]. Experience with the. ad- 
ministration of high doses of this drug was 
previously obtained in our institution in the 
treatment of acute lymphatic leukemia in 
remission and small cell carcinoma of the 
lung. The combination of cyclophosphamide- 
VP-16, which moreover might be synergistic 
[17], was the backbone of the program de- 
scribed here. 

The possible comparable second-line study 
in Table 9 is that of Williams and Einhorn 
[12]. It is the only reported study on patients 
failing platinum-containing programs. Indeed, 
VP-16-213 in combination with platinum 
would appear at least as active as the study 
reported here; producing an almost 100% 
response rate and a 38% CR rate. However, 
the patient population must have contained a 
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considerable portion of initial complete re- 
sponders as 82% of Einhorn's patients were 
rendered free of disease by initial vinblastine- 
bleomycin-platinum therapy [2, 3]. However, 
only one of our patients had a CR to plati- 
num or platinum-containing programs, a good 
reflection of the chemotherapy resistance of 
this group of patients. The non-comparability 
of this group of patients with other studies 
made it impossible to assess the true activity 
of this program, particularly whether any 
increased therapeutic effect was obtained 
through escalated drug doses. 

The program clearly has not been able to 
induce durable complete remissions. In this 
respect, it appears to be comparable to most 
other second line treatments, which no- 
toriously have not been very successful. 

The non-myelosuppression toxicity of the 
program was mild, and consisted mainly of 
nausea and vomiting. It is therefore probable 
that further dose escalation would be feasible 
in better performance status patients. 

Infectious complications were responsible 
for the four treatment-related deaths as well 
as for almost all nonlethal morbidity. The 
treatment-related deaths were in majority in 
part related to the extensive pretreatment. 
Moreover, fulminant fungal infection remains 
an important problem even in patients with 
good performance status who were only pre- 
treated moderately, as evidenced by one pa- 
tient. On the other hand, the majority of 
courses, despite the potentially lethal doses of 
VP-16 and cyclophosphamide,  were compli- 
cated only by fever without proven infection 
which responded rapidly to the usual anti- 
biotic coverage. 

The aim of this study was not to determine 
whether autologous bone marrow transplan- 
tation hastened hematopoietic recovery after 
high dose chemotherapy. In the CV program. 
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7~dd, 9. Embryonal cell carcinoma: response to secondary therapy 

Response duration 
No. of Response (°/o) (months) 

Investigator patients Therapy Prior therapy CR PR NR CR CR + PR 

Klep [4] 12 VCR, A, CTX, 
Ad Progesterone 
(VACAM) 

Klepp [4] 19 VCR, AD, MTX, B VACAM 0 1 (15) 18 (95) - -  4* 
Klepp [4] 5 VCR, B, Mit VACAM 0 0 1 (100) - -  
Kardinal [5] 20 V, B, A ) - 2 (10) 18 (90) - -  
Burgess [6] 14 VCR, A, B AD-5,]" V-l, Mit-1 5 (36) 6 (43) 3 (21) 

Others-6 
Reynolds [18] 19 Vindesine ) 3 (16) 16 (84) - -  - -  3* 
Einhorn [3] 10 P, B, V ? 7 (70 )  . . . .  
Cheng [19] 25 V, AD, B, P (VAB-II) ~ 10 (40) 3 (32) - -  8? - -  
Cvitokovic [20] 16 VAB-II VB, AD - -  11 (69) - -  - -  2-7 + 
Einhorn [7] 10 A, P VB-10, AD-5, 1 (10) 9 (90) - -  - -  5* 

Mit-2, CTX-2 
VCR-1 

Williams [12] 2 VP-16 Multiple - -  2 (100) . . . . .  
Williams [12] 16 VP-16, P, A, B P, V, B 4 (25) 12 (75) - -  2+,  4+,  

6+,  11+ -- 
Williams [12] 6 VP-16, P,+/-B P, V, B 2 (33) 3 (50) - -  8+,  11+ 

3 (25) 5 (42) 4 (33) 

v,  Vinblastine; B, bleomycin; P, cis-platinum (CDDP); AD, actinomycin D; A, adriamycin; VCR, vincristine; CTX, 
cyclophosphamide; MTX, mitomycin; Mit, mithramycin; CR, complete remission; PR, partial response; NR, no 
response. 
*Median. 
~Number of patients. 

the median  dura t ion  of  g ranulocytopenia  
( < 1 5 0 0 / m m  3) was 14 days with recovery at 
day 23, similar to that  of  th rombocytopenia .  
These recovery times are comparab le  to or 
even slightly bet ter  than  those obta ined in 
relapsed leukemia patients [14], patients with 
small cell ca rc inoma of  the lung [8] or pa- 
tients with mal ignant  l y m p h o m a  [ 10]. 
Evidence in favor of  at least some beneficial 
effect of  the autologous t ransplant  has been 
discussed elsewhere [8, 9, 21]. In view of  the 
potential  dangers of  prolonged myelosup- 
pression in heavily pre t rea ted ,  f requent ly  
poor  per formance  status pat ient  groups, we 
were re luctant  to test the hypothesis that  the 
period of  significant neut ropenia  and throm- 
bocytopenia  after 4.5 g/m 2 cyclophos- 

phamide  and 6 0 0 m g / m  2 VP-16 without  auto- 
logous mar row rescue is approximate ly  2 
weeks, as in this study. 

We feel that  the experience obta ined jus- 
tifies fur ther  deve lopment  of  this program.  
Such a p rog ram may  be of  fur ther  therapeut ic  
benefit  for Stage I I I  nonseminomatous  testi- 
cular carc inoma patients initially t reated with 
v inb las t ine -b leomycin -p la t inum who achieve 
only a part ial  response. This p rogram may  
also be useful for intensification of  those Stage 
I I I  patients with bulky pu lmonary  disease, a 
subgroup known to have a long term bad 
prognosis. These groups of  patients would, 
because of  less prior  debil i tat ing chem- 
otherapy,  experience less morbidi ty  or 
mortal i ty.  
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