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R a n d o m i z e d  T r i a l  o f  B l e o m y c i n ,  E t o p o s i d e ,  a n d

C i s p l a t i n  C o m p a r e d  W i t h  B l e o m y c i n ,  E t o p o s i d e ,  a n d

C a r b o p l a t i n  i n  G o o d - P r o g n o s i s  M e t a s t a t i c  

N o n s e m i n o m a t o u s  G e r m  C e l l  C a n c e r :  A  
M u l t i i n s t i t u t i o n a l  M e d i c a l  R e s e a r c h  C o u n c i l / E u r o p e a n  

O r g a n i z a t i o n  f o r  R e s e a r c h  a n d  T r e a t m e n t  o f  C a n c e r  T r i a l

B y  A .  H o r w ic h ,  D ,T . S ie i j f e r ,  S .D . F o s s a , b .B . K a y e ,

P .H .M .  d e  M u id e r ,  D .P . D e a r n a le y ,  P .A .

Purpose: This prospective randomized multicenter 

trial was designed to evaluate the efficacy of carboplatin 

plus etoposide and bleomycin (CEB) versus cisplatin plus 

etoposide and bleomycin (BEP) in first-line chemotherapy 

of patients w ith good-risk nonseminomatous germ cell 

tumors.

Patients andM ethods; Between September 1989 and 

M ay 1993, a total of 598 patients with goad-risk non

seminomatous germ cell tumors were randomized to re

ceive four cycles of either BEP or CEB. In each cycle, the 

etoposide dose was 120 m g /m 2 on days 1, 2 , and 3, and 

the bleomycin dose was 30 U on day 2* BEP patients 

received cisplatin at 20  m g/m 2/d  on days 1 to 5 or 50 

m g /m 2 on days 1 and 2. For CEB patients, the carboplatin 

dose was calculated from the glomerular filtration rate 

to achieve a serum concentration x time of 5 mg/mL x 

minutes. Chemotherapy was recycled at 21-day intervals 

to a total of four cycles.

Results: Of patients assessable for response, 253 of 

268 (94.4%) of those allocated to receive BEP achieved

R .T .D . O l iv e r ,  M .H .  C u lle n , G . M .  M e a d ,  R. d e  W i t ,

C o o k ,  R.J. S y lv e s te r , a n d  S .P , S te n n in g

a complete response, compared with 227 of 260 (87.3%) 

allocated to receive CEB (P ~ .009). There were 30 treat

ment failures in the 300 patients allocated to BEP and 79  

in the 298 allocated to CEB (log-rank x 2 = 26.9; P <  

.001), which led to failure-free rates at 1 year of 91%  

(95% confidence interval [Cl], 88% to 94%) and 77%  

(95% Cl, 72% to 82%), respectively. There were 10 

deaths in patients allocated to BEP and 27 in patients 

allocated to CEB (log-rank x* = 8.77; P = .003), which 

led to 3-year survival rates of 97% (95% Cl, 95% to 99%) 

and 90% (95% Cl, 86% to 94%), respectively.

Conclusion: With these drug doses and schedules, 

combination chemotherapy based on carboplatin was 

inferior to that based on cisplatin. This BEP regimen that 

contains moderate doses of etoposide and bleomycin is 

effective in the treatment of patients with good-progno- 

sis metastatic nonseminoma.

J Clin Oncol 15:1844“ 1852. © 1997 by American So

ciety o f Clinical Oncology.

C IS P L A T IN -B  A S E D  c h e m o th e r a p y  co m b in a tio n s  are 

h ig h ly  e f f e c t iv e  in  th e  m a n a g em en t o f  m eta sta tic  

n o n se m in o m a to u s  g erm  c e l l  tu m ors and a  v a r ie ty  o f  su c h  

c o m b in a tio n s  are a s so c ia te d  w ith  lo n g -term  d ise a se -fr e e  

su r v iv a l and p re su m ed  cu re  in  a p p ro x im a te ly  85%  o f  p a 

t ie n ts .1'5 T h e  p r o g n o s is  h a s b e e n  fo u n d  to b e  b etter  in  

p a tien ts  w ith  le s s  e x te n s iv e  m eta sta tic  d ise a se  d e fin ed  in  

a n u m b er  o f  w a y s  b y  d iffe r e n t g ro u p s. F or th e  p u rp o ses  

o f  th is  tria l, th e  d e fin it io n  o f  e lig ib il ity  w a s d er iv ed  from  

an a n a ly s is  o f  7 9 5  p a tien ts  trea ted  fo r  m eta sta tic  d ise a se  

b e tw e e n  1 9 8 2  and 1 9 8 6 .2 T h is  s h o w e d  that a good-prog-* 

n o s is  g ro u p  c o u ld  b e  d e fin e d  as th o se  w h o  d id  n ot h a v e  

m e ta sta se s  in  liv e r , b o n e , or  brain; w h o  had  r e la tiv e ly  lo w
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tum or m arkers (hum an ch o rio n ic  g on ad otrop in  [H C G ] <  

1 0 ,0 0 0  IU /L  and a lfa  fetop rotein  [A F P ] <  1 ,0 0 0  K U /L ); 

w h o had  =s 2 0  lu n g  m a sses; and w h o se  m a x im u m  d ia m e 

ter o f  m etastatic  d isea se  w as 10 cm  in the a b d o m en  or 

5 cm  in  the m ed iastin u m  or su p raclav icu lar  fo ssa . T h e  

p red icted  3 -y ea r  su rv iva l rate in  th is group  w a s 9 4 % .2

In v ie w  o f  th e  red u ced  to x ic ity  o f  carb op latin  co m p a red  

w ith  c isp la tin  w ith  resp ect to g a stro in testin a l sy m p to m s, 

renal d am age, h ig h -to n e  auditory lo ss , and p erip h era l n e u 

ropathy, th is drug w as introduced  in to  the m a n a g em en t  

o f  p atien ts w ith  germ  c e ll tu m ors.6'8 R esu lts  o f  p ilo t  stu d 

ie s  w ere p rom isin g . O f 121 patien ts w ith  g o o d -p r o g n o s is  

m etasta tic  n o n sem in o m a to u s d isea se  treated w ith  ca r 

b op la tin , e to p o s id e , and b leo m y c in  (C E B ) at th e  R o y a l 

M arsd en  H o sp ita l b e tw een  1 9 8 4  and 1 9 9 0 , there w ere  

o n ly  n in e  treatm ent fa ilu res and the c a u se -sp e c if ic  su r 

v iv a l rate w as 98%  w ith  a m ed ian  fo llo w -u p  duration  o f  

3 6  m o n th s.9 H o w ev er , th e  p ro g n o sis  w a s su b sta n tia lly  

w o rse  in  p atien ts w ith  m ore ad van ced  ca teg o r ies  o f  m eta 

static d ise a se ,8 and in v ie w  o f  th e cu rab ility  o f  th is  tum or  

in  g o o d -p r o g n o s is  p atien ts, it w a s fe lt  that the e ff ic a c y  

o f  carb op latin  co m b in a tio n s required  r igo ro u s e v a lu a tio n  

b e fo r e  b e in g  g en era lly  a ccep ted  as th e standard o f  care. 

T h erefo re , th e U n ited  K in g d o m  M ed ica l R esea rch  C o u n 

1 8 4 4 Journal o f  Clinical Oncology , Voi 1 5 ,  N o  5  (M ay), 1 9 9 7 :  p p  1 8 4 4 - 1 8 5 2
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c il (M R C ) T esticu la r  T um our W ork in g  Party d esig n ed  a 

p ro sp ectiv e  ra n d o m ized  trial, w h ich  w as lau nch ed  in  

1989. T h e G en itou rin ary  G roup o f  th e E uropean O rgani

zation  for R esearch  and T reatm ent o f  C ancer (E O R T C ) 

jo in ed  the trial in  January 1 9 91 .

T h e trial d esig n  w a s in form ed  b y  results o f  stu d ies 

a v a ila b le  at that tim e su g g e stin g  that b leo m y c in  m ay not 

b e an e ssen tia l co m p o n en t o f  the com b in ation  ch em oth er 

apy o f  p atien ts w ith  g o o d -p ro g n o sis  germ  ce ll tu 

m o rs,3,10,11 and fo r  th is reason , togeth er w ith  th e a im  to 

red u ce to x ic ity  further, the d o se  o f  b leo m y cin  in  both  

arm s o f  the trial w a s red u ced  to 3 0  U  per cy c le .

A  syn ch ron ou s trial w a s p erform ed  by the M em oria l 

S lo a n -K etter in g  C an cer C enter and the Southw estern  O n 

c o lo g y  G roup (S W O G ) b ased  on  2 7 0  patients w h o se  

treatm ent w a s ra n d o m ized  b e tw een  four c y c le s  o f  e to p o 

s id e  p lu s c isp la tin  (E P ) or fo u r  c y c le s  o f  e to p o sid e  p lus 

carbop latin  (E C ). In th is trial, E C  w a s g iv en  on a 2 8 -d a y  

c y c le  and the carb op latin  d o se  in  108 o f  130 patients 

a llo ca ted  to  r e c e iv e  E C  w as 5 0 0  m g/m 2 on day 1 o f  

each  c y c le .12 T h is trial sh o w ed  that the carboplatin -based  

co m b in a tion  led  to  in ferior  relap se  free-su rv iva l, bu t no  

d ifferen ce  in  o v era ll su rv iva l w a s d etected .

P A T IE N TS  A N D  M E T H O D S

Eligibility

Patients with histologically  confirm ed nonsem inom atous germ  cell 

tumors, o r  sem inom a with  unequivocally  raised A FP levels, were 

eligible if  they satisfied all o f  the fo llow ing  criteria, w hich were 

derived from prognostic  fac to r  analyses by the M R C 2 and  E O R T C  

and defined a group that consisted o f  two thirds o f  patients with 

m etastatic  no nsem in om a w ho had  an expec ted  progression-free sur 

vival rate at 1 year o f  90% . A ll patients had  had  testicular primary 

tum ors and had adequate  renal function  (glom erular filtration rate 

[GFRJ >  50 m L/m in). C riteria  for entry w ere  abdominal m ass at 

m ost 10  cm  in m ax im um  transverse  diam eter; supraclavicular and 

m ediastinal masses at m ost 5 cm  in diam eter; less than 20  lung 

m etastases; no liver, bone, or brain  m etastases; and A FP level less 

than 1,000 K U /L  and H C G  level less than  10,000 IU/L.

Patients w ere  random ized  through the M R C  C ancer Trials Office 

(C TO ) in C am bridge and  the E O R T C  D ata  Center in Brussels. R an 

dom ization  w as stratified by participating center. D ata  m anagem ent 

was perform ed in both  random izing  centers, and the data w ere  trans 

ferred to the M R C  C T O  for in terim  and final analyses.

Treatment

Chemotherapy consisted o f  four cycles at 2 1-day intervals o f  either 

bleomycin, etoposide, and cisplatin (BEP) or CEB. T he  B EP schedule 

gave etoposide 120 m g/m 2 on  days 1, 2, and 3 and bleomycin 30 U 

on day 2  only; cisplatin was given to a total dose o f  100  mg/m2 divided 

over 2  or 5 days. T he CEB schedule was identical, except for the 

replacement o f  cisplatin b y  carboplatin. T he  initial carboplatin dose 

was that required to achieve an area under the concentration-time curve 

(AUC) o f  5 m g/m L  X  m inutes ,9,13 Thus, for GFR based on E D T A  

clearance, the recom m ended dose was 5 X  (GFR +  25) mg; for GFR

based on creatinine clearance, the dose was 10% lower. Carboplatin 

dose was escalated through successive cycles when the day 16 platelet 

count was more than 150 X  109/L  and W B C  count greater than 1.5 

X  109/L. Following chemotherapy, excision of residual masses greater 

than 2 cm was considered in patients with normal markers, with smaller 

masses being watched and excised only if persistent. Treatment on 

relapse was at the clinician’s discretion.

Statistical Considerations

T h e  main end  po in t o f  the trial was failure-free survival, with 

failure being defined by  serial rising markers, the finding o f  residual 

undifferentiated m alignancy in the resected surgical specimen, the 

appearance o f  new metastases or the noncystic enlargement o f  exis 

tent masses, o r  death. R esponse  to chem otherapy and overall survival 

w ere  also recorded.

T he  trial w as designed as an equivalence trial. Given the antici 

pated toxicity savings with carboplatin-based therapy and the as 

sum ption that m ost CEB failures would respond favorably to cis- 

platin-based salvage therapy, som e reduction in the failure-free rate 

w as considered acceptable. The target accrual was a m inim um  of 

450  patients to enable an 8 % to 10% difference in failure-free rate 

to be  excluded reliably (90%  power) assum ing a failure-free rate at 

1 year on B E P  o f  90%. A n independent data-monitoring com m ittee 

(D M C ) reviewed the data after this target had been reached to advise 

on further continuation o f  the trial to detect smaller differences in 

the failure rate. They recom m ended  against further accrual and the 

trial was formally closed in M ay  1993.

Failure-free survival curves were calculated using the Kaplan- 

M eier method and com pared using the log-rank test. Treatm ent e f 

fects are sum m arized via  the hazards ratio (HR); an H R  greater than 

1 indicates benefit to BEP. Categorical data were analyzed using 

standard x 2 tests with tests fo r trend across ordered categories where 

appropriate.

RESULTS

R an d om ization  began  v ia  the M R C  in Septem ber 1989, 

and the E O R T C  jo in ed  in January 1991. T h e rapid accrual 

m eant that few  ev en ts  w ere ob served  w h ile  the trial w as 

open . T h e final d ec is io n  to c lo se  the trial w as m ad e in 

M ay 1993 , w hen  a total o f  5 9 8  patients had been random 

ized: 3 0 0  a llo ca ted  to rece iv e  B E P  and 298  a llocated  to 

rece iv e  C E B . P atients w ere entered from  4 6  centers in

10 countries. T he m ed ian  fo llo w -u p  tim e o f  su rv iv in g  

patien ts is approxim ately  3 years. E igh ty  percent o f  pa 

tients in  each  treatm ent group h ave  b een  m onitored  for 

at lea st 2  years.

Pretreatm ent characteristics are lis ted  in T ab le 1, and 

are w e ll b a lan ced  b etw een  the treatm ents. O verall, 13%  

o f  patien ts had ra ised  m arkers as the o n ly  sig n  o f  d isease  

and a further 53%  had d isea se  con fin ed  to the paraaortic 

n od es.

Treatment Received

O f 3 0 0  patien ts a llo ca ted  to rece iv e  B E P , fu ll treatm ent 

data are ava ilab le on  2 9 7 , o f  w h o m  271  (91% ) received  

the fu ll four c y c le s  o f  B E P . O f the 26  w h o  d id  not, one
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H O R W IC H  ET A L

Table  1. P re t r e a tm e n t  Characteristics  by  T rea tm en t A llocated

Allocated Treatment
Allocated Treatment

BEP CEB
BEP CEB

C h a ra c te riit ic No. % No. % C liuJudm  ihlic No. % No, %

A g e ,  y e a r s
M a x im u m  d ia m e te r  o f  n e c k  m a ss

_ ■

<  2 0 1 8 6 26 9 (c m )

2 0 - 2 9 1 3 5 4 5 1 3 5 4 6 N o n e 2 9 3 9 8 2 8 1 9 5

3 0 - 3 9 1 1 1 3 7 1 0 2 3 4 <  2 1 0 4 1

S: 4 0 3 4 11 3 3 11 2 - 5 5 2 1 0 3

P r im a r y  h is t o lo g y N o ,  o f  lu n g  m e ta s ta s e s
W V

M T I 1 0 0 3 3 9 7 3 3 N o n e 2 0 1 6 8 2 0 5 7 0

M T T 2 3 8 1 6 5 1 " 4 71 2 4 5 8 2 0

M T U 1 2 0 4 0 1 2 4 4 2 5 - 1 9 2 2 8 3 0 1 0

T D 2 2 7 2 9 1 0 ^  2 0 2 1 1 0

O t h e r 3 1 1 0 2 9 1 0 R o y a l M a r s d e n  S ta g e *

A F P  le v e l ( O J /L ) IM 3 6 1 2 3 7 1 3

<  1 0 0 2 2 7 7 7 2 2 5 76 II 1 5 1 51 1 5 4 5 3

1 0 0 - 4 9 9 4 0 1 4 5 2 1 8 III 1 4 5 1 3 4

5 0 0 - 9 9 9 2 1 7 1 2 4 IV 9 5 3 2 8 9 3 0

^  1 , 0 0 0 7 2 7 2 In d ia n a  C la s s i f ic a t io n * !

P-HCG le v e l I U / L ) M in im a l d is e a s e

<  1 0 0 2 1 5 3 2 0 0 6 8 1 3 6 1 2 3 7 13

1 0 0 - 9 9 9 5 3 1 8 71 2 4 2 4 1 4 1

1 , 0 0 0 - 4 , 9 9 9 2 1 7 2 2 7 3

5 , 0 0 0 - 9 , 9 9 9 5 2 1 0 (a ) <  3  in  m a x im u m

s= 1 0 , 0 0 0 2 1 1 0 tra n s v e rs e  d ia m e te r 9 0 3 0 8 1 2 8

M a x im u m  d ia m e t e r  o f  a b d o m in a l (b ) s : 3  c m  in  m a x im u m

m a s s  (c m ) tra n s v e rs e  d ia m e te r 5 9 2 0 7 2 2 5

N o n e 7 9 2 7 7 8 2 7 4 61 21 5 8 2 0

<  2 4 4 1 5 4 4 1 5 S u b to ta l 2 5 0 8 4 2 6 2 8 6

2 - 5 1 5 3 5 2 1 4 9 51 M o d e r a te  d is e a s e

5 - 1 0 1 8 Ó 2 3 8 5 2 1 1 0

>  1 0 3 1 0 0 6 3 4 11 3 4 1 2

M a x im u m  d ia m e t e r  o f S u b to ta l 3 6 1 2 3 5 1 2

m e d ia s t in a l  m a s s  (c m ) A d v a n c e d  d is e a s e

N o n e 2  7 7 9 3 2 7 1 9 2 7 2 5 2

<  2 1 0 3 9 3 8 3 1 1 0

2 - 5 1 2 4 1 5 5 9 0 0 0 0

S u b to ta l 1 0 3 6 2

T o ta l 3 0 0 1 0 0 2 9 8 1 0 0

* N i n e  p a t ie n t s  ( 4  B E P , 5  C E B )  w e r e  n o t  c la s s i f ia b le  o n  t h e  R o y a l M a r s d e n  o r  I n d ia n a  U n iv e r s ity  s ta g in g  s y s te m s .

t  O n l y  t o t a l  lu n g  m e ta s ta s e s  w e r e  r e c o r d e d ,  so th e y  h a v e  b e e n  t r a n s la te d  f o r  th e  I n d ia n a  U n iv e r s ity  C la s s if ic a t io n 20 a s  f o l lo w s :  :£  9, e q u iv a le n t  to  <  5  

p e r  lu n g  f ie ld ;  1 0 - 2 0 ,  e q u iv a le n t  to  5 - 1 0  p e r  lu n g  f ie ld ;  >  2 0 ,  e q u iv a le n t  to  >  1 0  p e r  lu n g  f ie ld ,

p a tien t fa ile d  to  a tten d  a n d  r e c e iv e d  n o  ch em o th era p y ; O f 2 9 8  p atien ts a llo ca ted  to  r e c e iv e  C E B , fu ll data are

s ix  s to p p ed  a fter  th ree  c y c le s  and w e n t for ea r ly  surgery; a v a ila b le  on  2 9 5 , o f  w h o m  2 7 7  (94% ) r e c e iv e d  the fu ll

tw o  s to p p e d  a fter  th ree  c y c le s  h a v in g  a c h ie v e d  a rap id  four c y c le s  o f  C E B . O f the 18 w h o  d id  not, s ix  p a tien ts

r e sp o n se ; n in e  c h a n g e d  to  C E B  b e c a u s e  o f  ren a l, card iac, sto p p ed  after three c y c le s  and r e c e iv e d  n o  further c h e m o -

or o to to x ic ity ;  o n e  r e c e iv e d  C E B  in  c y c le  1 in  error; o n e  th erap y— three o f  th ese  p atien ts w en t for  ea r ly  su rgery ,

d ied  after th e  first c y c le  fro m  a sm a ll b o w e l in farction ; tw o  had a ch ie v e d  a rap id  resp o n se , and o n e  p a tien t fa ile d

tw o  s w itc h e d  to  m o r e  in te n s iv e  trea tm en t b e c a u se  o f  la ck  

o f  m ark er r e sp o n se ; an d  fo u r  r e c e iv e d  a ltern a tiv e  treat

m e n t  th r o u g h o u t— tw o  o f  th e se  r e c e iv e d  C E B , o n e  

th rou g h  p a tie n t c h o ic e  an d  o n e  th ro u g h  a d m in istra tiv e  

error.

to  attend fo r  th e fourth  c y c le . S ev en  p atien ts sw itc h e d  

to  m ore in te n s iv e  treatm ent b eca u se  o f  la c k  o f  m arker  

resp o n se , and o n e  p atien t d ied  after th e first c y c le  w ith  

th e  p o stm o rtem  ex a m in a tio n  u n a b le  to  e s ta b lish  th e ca u se . 

O ne rece iv ed  B E P  in  c y c le  2  in  error, and th ree  p a tien ts
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Table  2. R esponse

»

Allocated Treatment

BEP CEB

Response No. % No. %

C o m p le te  re s p o n s e 2 5 3 8 7 . 2 2 2 7 7 8 .3

T o  c h  a lo n e 1 8 0 6 2 . 0 171 5 9 . 0

T o  eh +  S 7 3 2 5 . 2 5 6 1 9 .3

In c o m p le te  re s p o n s e 1 5 5 . 2 3 3 1 1 .4

U n d if f  c a n c e r  re s e c te d 11 3 .8 2 9 8 .2

In a d e q u a te  m a r k e r  re s p o n s e 4 1 .4 9 3.1

N o t  a s s e s s a b le  ( P M N M ) 2 2 7.6 3 0 1 0 .3

U n k n o w n 1 0 8

T o ta l 3 0 0 2 9 8

A b b r e v ia t io n s :  c h , c h e m o t h e r a p y ;  S , s u r g e r y ;  U n d if f ,  u n d if fe r e n t ia te d ;  

P M N M , p e r s is t in g  m a s s (e s } w it h  n o r m a l m a r k e r s .

rece iv ed  a ltern ative treatm ent th rou gh ou t— one o f  th ese  

rece iv ed  B E P  b y  p atien t request.

Response

R esp o n ses  to ch em oth erap y  w ith  or w ith out surgery  

are listed  in  T a b le  2. C o m p lete  resp o n se  is d efin ed  as 

either co m p le te  rem iss io n  on ch em oth erap y  a lon e or c o m 

p lete  resectio n  o f  residual m a sses  that contain  on ly  n ecro 

s is /fib ro sis  or m ature (d ifferen tia ted ) teratom a. Patients 

w ith  ra ised  m arkers, v ia b le  (u nd ifferen tiated ) tum or in the 

resected  m ass, or death w h ile  on treatm ent are con sid ered  

in co m p le te  resp on d ers. O f th o se  patien ts a ssessa b le  for  

resp o n se  (ie , ex c lu d in g  th o se  patien ts in w h om  residual 

m a sses  w ere not e x c ise d ), 94 .4%  o f  patients a llocated  to 

r e c e iv e  B E P  and 87 .3%  o f  patien ts a llocated  to rece iv e  

C E B  a ch iev ed  a co m p le te  resp o n se as d escrib ed  earlier, 

a d ifferen ce  that is  s ta tistica lly  sig n ifica n t (P =  .0 0 9 ).

Failure-Free Survival

T h e fa ilu re-free  su rv iva l cu rves for all random ized  pa 

tien ts accord in g  to  a llo ca ted  treatm ent are g iv en  in  F ig  

1. T h e H R  o f  2 .7 5  (95%  co n fid en ce  interval [C l], 1.88  

to  4 .0 3 )  corresp on d s to an ab so lu te  d ifferen ce in  fa ilure- 

free rates at 1 year o f  14% , w ith  a 95%  C l o f  8% to 

25% . T here w ere 3 0  treatm ent fa ilu res in the 3 0 0  patients 

a llocated  to rec e iv e  B E P  and 7 9  in the 2 9 8  patients a llo 

cated  to  rece iv e  C E B  (log-ran k  %2 =  2 6 .9 ; P <  .0 0 1 ), 

w h ich  led  to fa ilu re-free  rates at 1 year o f  91%  (95%  C l, 

88%  to 94% ) and 77%  (95%  C l, 72%  to 82% ), resp ec 

t iv e ly .

T h e d ifferen ce  in  fa ilu re-free  su rvival w as m ore 

m arked in p atien ts w ith  stage  III or IV  d isea se  than in  

p atien ts w ith  sta g e  I m ark er-p ositive  or stage II d isease . 

A  form al test o f  h e tero g en e ity  o f  treatm ent e ffe c t by stage  

w as n ot sig n ifica n t (x 2 — 2 .7 4 ; P =  .09 ), a lthough  there

w ere 21 fa ilures am on g 191 patients w ith  stage IM  or II 

allocated  to rece iv e  B E P , com pared w ith 4 6  failures 

am ong 196 a llocated  to rece iv e  C E B  (H R  =  2 .3 ; 95%  

C l, 1.3 to 3 .4 ). In sta ge  III/IV , there w ere n ine fa ilures 

am on g 109 patients a llocated  to rece iv e  B E P , com pared  

w ith  33 failures am on g 102 a llocated  to rece iv e  C E B  (H R  

=  4 .2 ; 95%  C l, 2 .2  to 7 .8 ).

T ab le 3 lists a sum m ary o f  fa ilure and sa lv a g e  data. 

A p p roxim ately  o n e  third o f  patients w h o  fa iled  to respond  

to in itia l chem otherapy w ith  either B E P  or C EB w ere  

d isea se-free  at the tim e o f  analysis; this proportion m ay  

d ecrease w ith  lo n g er fo llo w -u p  evaluation .

Survival

Survival curves are g iv en  in  F ig  2. A  total o f  10 deaths 

h a ve been reported in patients a llo ca ted  to rece iv e  B E P  

and 27  in patients a llocated  to rece iv e  C E B , a d ifferen ce  

that is sta tistica lly  sign ifican t (log-rank  x~ — 8 .77; P =  

.003; H R  =  2 .6 5 ; 95%  C l, 1 .39  to 5 .0 5 ). T he 3-year  

su rv iva l rates w ere 97%  (95%  C l, 95%  lo 99% ) and 90%  

(95%  C l, 86%  to 94% ), resp ectiv e ly , a d ifferen ce o f  7%  

(95%  C l, 1% to 11% ).

Carboplatin Dose

T he in itial carboplatin  d o se  g iv en  w as, on average, 3 0  

m g h igher than that required accord in g to the p atien t’s 

G FR; this w as largely  due to an option  to increase the 

prescribed  d o se  in patients w ith  a large surface area. Car

bop latin  d o se  esca la tio n s fo llo w in g  a ssessm en t o f  first- 

cou rse b lood  count nadirs w ere perform ed in ju st over  

h a lf the patients. T h irty-on e percent had ju st on e d ose  

esca la tio n , 11% had tw o , and 10% had esca la tion s  

throughout all three subsequent cy c le s .

In patients treated w ith  C E B , the v a lid ity  o f  carboplatin  

d o se  w as in vestiga ted  in  a num ber o f  w a y s. In com paring  

treatm ent failures w ith  patients con tin u ou sly  d isea se-free , 

the m ean  cy c le  1 carboplatin  d o se  per square m eter w as 

3 7 8  m g versus 391 m g (P -  .14). F ifty-three percent 

versus 51 %, resp ectiv e ly , had d o se  esca la tion s. T h e c y c le

1 b lo o d  count nadirs w ere lo w er  in patients w ho h ave not 

fa iled  to respond  (x2 [trend], P =  .03 for p la telets, .04  for  

W B C s) (T ab le 4 ). T here w ere no sign ifican t d ifferen ces in 

W B C  and p la te let nadirs in the first c y c le  o f  C EB com par 

in g  th o se  w h o se  carboplatin  d o se  w as ca lcu lated  from  a 

creatin ine clearan ce or an E D T A  clearance, and a lso  there 

w as no d ifferen ce in  fa ilure rates (28%  v 26.2% ; x 2 =

0 .9 8 ; P = .75 ). In sum m ary, there w as no ev id en ce  that 

C E B  treatm ent fa ilu res w ere incorrectly  d osed  in com par 

iso n  to th ose  w h o  did n ot fa il to respond. There is som e  

ev id en ce  that h igh er nadir counts w ere associa ted  w ith  

in creased  fa ilure rates, and the p o ssib ility  that th is relates

1847
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Fig 1. T E 0 9 / 3 0 8 9 6 .  F a i lu re - f re e  su rv iv a l  b y  t r e a t m e n t  a l lo c a te d .

a lso  to  B E P  p a tie n ts  c a n n o t b e  e x c lu d e d  in v ie w  o f  the 

sm a ll n u m b er  o f  B E P  fa ilu r e s .

P <  .0 0 0 1 ). M ild  m u co sa l to x ic ity  w a s m ore c o m m o n  in  

B E P  patien ts (x2 [trend], P =  .0 7 ); h o w e v e r , th ere w a s

T o  a s s e s s  c a r b o p la tin  d o se -r e s p o n s e , p a tien ts  w ere  sp lit  no d ifferen ce  in  the in c id en ce  o f  “ c lin ic a lly  d is tr e s s in g ”

in to  th ree  g r o u p s  o f  a p p r o x im a te ly  eq u a l s ize ; there w a s  

n o c o n s is te n t  tren d  in  fa ilu r e  ra tes (T a b le  5 ).

Toxicity

T o x ic ity  o n  trea tm en t is  l is te d  in  T a b le  6. T h r o m b o c y 

to p e n ia  w a s  m o r e  p r o n o u n c e d  in  C E B  p atien ts (x2 [trend],

T a b le  3 .  C u r re n t  S ta tu s  o f  P a t ie n ts  b y  Initial C h e m o th e ra p y  A lloca ted

Allocated

Treatment

Status BEP CEB

T o ta l f a i lu r e s 3 0 7 9

E a r ly  d e a th 1 1

In c o m p le te  re s p o n s e  to  in i t ia l  c h e m o t h e r a p y  ( la c k  o f

m a r k e r  re s p o n s e ) 3 8

V ia b le  ( u n d if f e r e n t ia t e d )  t u m o r  re s e c te d 11 2 4

R e la p s e 15 4 6

D e a d 10 2 6

T im e  f ro m  f a i lu r e  to  d e a t h ,  m o n th s

M e d ia n 8 11

R a n g e 0 - 3 7 0 - 3 2

A l iv e 2 0 5 3

T im e  s in c e  f a i lu r e ,  m o n th s

M e d ia n 2 9 2 3

R a n g e 3 - 6 9 0 - 6 2

C o n t in u o u s ly  d is e a s e - f r e e 2 7 0 2 1 9

T o ta l 3 0 0 2 9 8

m u co sa l to x ic ity . S en so ry  d efic it w a s a lso  m ore c o m m o n  

w ith  B E P  ( x 2 [trend], P  =  .0 0 1 ), bu t w a s  m a in ly  m ild . 

A u d io m etry  w a s p erform ed  in o n ly  a sm a ll su b se t o f  

M R C  p atien ts; so m e  d eg ree  o f  h ea rin g  lo s s  w a s fo u n d  in

11 o f  3 9  B E P  patien ts and tw o  o f  2 8  C E B  p a tien ts  (P =  

.07 ). A s ex p ec ted , C E B  w as a sso c ia ted  w ith  fe w e r  d a y s  

in  h osp ita l during the p ro to co l ch em o th era p y ; 88%  o f  

p atien ts a llo ca ted  C E B  had fe w e r  than 14 d a y s in  h o sp ita l 

com p ared  w ith  41%  o f  patien ts a llo ca ted  to r e c e iv e  B E P .

R en al to x ic ity  is  lis ted  in  T a b le  7. G F R  d ecrea sed  fro m  

a m ed ia n  o f  123 m L /m in  p rech em o th era p y  to 1 1 0  m L / 

m in  a p p ro x im a tely  4  w e e k s  after c o m p le tio n  o f  in d u ctio n  

ch em oth erap y  w ith  B E P , and to  120 m L /m in  a fter  c o m 

p le tio n  o f  C E B , a sta tistica lly  s ig n ific a n t d iffe r e n c e  

(M a n n -W h itn ey  P — .0 2 ). T h is d iffer e n c e  ap p ears to b e  

m aintained; tak in g  th e m a x im u m  G F R  record ed  at an y  

tim e m ore than 12 m on th s from  ra n d o m iza tio n  (9  m o n th s  

from  co m p le tio n  o f  treatm ent), th e m ed ia n  v a lu e  fo r  B E P  

w a s 109  m L /m in  and fo r  C E B , 121 m L /m in  (M a n n -W h it 

n ey  P -  .0 5 ).

DISCUSSION
*

T h is trial has d em on strated  that co m b in a tio n  c h e m o 

therapy b a sed  on  B E P  is  superior to  the c o m b in a tio n  o f  

C E B  in  th e d o se s  and sch ed u les  u sed . P a tien ts a llo ca te d
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Fig 2 .  T E 0 9 /3 0 8 9 6 .  O v e ra l l  su rv iva l by  t r e a tm e n t  a l lo c a te d .

to r e c e iv e  C E B  had s ig n ifica n tly  w o rse  fa ilu re-free  and  

o v era ll su rv iva l and, a d d itio n a lly , nadir th rom b ocyto 

p en ia  w a s m ore p ron ou n ced . T h e m ild  m u cosa l to x ic ity , 

peripheral sen so ry  n europ athy, and audiom etric ev id en ce  

o f  h earin g  lo ss  w ere  m ore m arked in patients w h o  re 

c e iv e d  c isp la tin . T h e se  to x ic it ie s  w ere  a ll m ild  in  severity . 

R en al to x ic ity  w a s m ore m arked in  p atien ts a llocated  to

Table A, T rea tm en t Effect a n d  M yelosuppression

T re a tm e n t F a ilu re s

N o Yes

C y c le  1 N a d i r s N o . % N o . %

C E B  p a t ie n ts  

P la te le ts  ( X  1 0 9/ L )

>  1 5 0 1 0 9 5 3 4 3 Ó Ì

9 0 - 1 5 0 5 4 1 7 2 3 3 3

<  9 0 4 1 2 0 4 &

W B C  ( X  1 0 9/L )

>  2 . 0 1 6 0 7 9 0 3 9 0

-  2 . 0 4 2 21 7 1 0

BEP p a t ie n ts  

P la te le ts  ( X  1 0 9A )

>  1 5 0 1 8 3 7 8 21 81

9 0 - 1 5 0 41 1 8 5 1 9

<  9 0 1 0 4 0 0

W B C  ( X  1 0 9/L )

>  2 . 0 2 0 9 8 9 2 5 8 6

s 2 . 0 2 5 11 1 4

rece iv e  cisp latin ; h o w ev er , there w as o n ly  a m inor d e 

crease in the m edian  G FR  a ssessed  at 1 m onth and again  

m ore than 9 m onths after the com p letio n  o f  c isp la tin - 

b ased  chem otherapy.

T he in ferior fa ilu re-free  survival in patients treated  

w ith  C E B  is co n sisten t w ith  the results o f  a m ulticenter  

random ized  p h ase III c lin ica l trial that com pared  E C  w ith  

E P .12 T h is trial w as based  on  2 7 0  patients w ith  g ood -risk  

germ  c e ll tum ors ran d om ized  to rece iv e  four c y c le s  o f  

either E P or E C  w ith  an e to p o sid e  d o se  in  all patients o f  

100 m g/m 2 on  d ays 1 through 5, cisp latin  20  m g /m 2 on  

days 1 through 5 , and carboplatin  at a fix ed  d o se  o f  5 0 0  

m g/m 2 on day 1. In th is trial, the EC  recy clin g  interval 

w as 28  d ays, w hereas the EP recy clin g  interval w as 21 

days. O n e interpretation o f  the in ferior results in the car-

Table 5 .  C arbop la t in  Dose-Response

C a r b o p la t in  D o s e

N o .  o f  

F a ilu r e s /  

P a t ie n ts

C ru d e  

F a i lu re  

R a te  {%} T e st S ta t is t ic

C y c le  1 d o s e  re c e iv e d  (m g )

<  7 0 0 1 8 / 6 9 2 6 X2 (tre n d ) =  0 , 7 5

7 0 0 - 8 0 0 2 8 / 8 5 3 3 P =  .3 9

>  8 0 0 1 5 / 7 5 2 0

C y c le  1 d o s e  re c e iv e d  ( m g / m 2)

<  3 5 0 1 8 / 5 8 31 X2 ( tre n d )  =  0 . 4 4

3 5 0 - 4 0 0 2 0 / 8 1 2 5 II c
n

>  4 0 0 2 3 / 6 7 2 6
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T ab le  6 .  Toxic ity  During T rea tm en t

Allocated Treatment

BEP CEB

During Treatment N o . % N o . %

N a d i r  W B C  ( X  1 0 9/ U

>  2 1 5 4 7 5 1 3 7 65

1 . 0 - 2 . 0 4 7 2 3 7 2 3 4

<  1 . 0 3 1 1 0

< 1 . 0  +  s e p s is 1 0 0 0

N a d i r  p la te le ts  ( X  1 0 9/ L )

>  1 5 0 1 4 2 6 9 7 5 3 6

9 0 - 1 5 0 4 3 21 68 3 2

5 0 - 8 9 1 8 9 4 2 2 0

<  5 0 2 1 2 5 1 2

S w e ll in g  h a n d s / f e e t

N o n e 2 0 5 9 5 2 0 9 9 5

M i n o r 8 4 8 4

C l in ic a l ly  d is t r e s s in g 2 1 3 1

M u c o s a l

N o n e 1 6 9 7 9 1 9 0 8 7

M i n o r 4 2 2 0 2 4 11

C l in ic a l ly  d is t re s s in g 4 2 5 2

M o t o r

N o n e 2 0 4 9 5 2 1 1 9 7

M i n o r 9 4 7 3

C l i n i c a l ly  d is t re s s in g 1 0 0 0

S e n s o ry

N o n e 1 7 9 8 4 2 0 5 9 4

M i n o r 3 0 1 4 1 2 6

C l i n i c a l ly  d is t re s s in g 4 2 1 0

A u d io m e t r y

N o r m a l h e a r in g 2 8 7 2 27 9 3

H ig h  to n e  lo s s , 8  k H z 9 2 3 1 3

H ig h  to n e  lo s s , 2  k H z 2 5 1 3

T o ta l (M R C  p a t ie n ts  o n ly ) 2 3 6 2 3 6 4 7 2

b o p la tin  arm  w a s  th is  w a s  d u e to  th e lo n g  in tercy c le  

in terv a l. T h e  trial d em o n stra ted  th at 24%  o f  p a tien ts w h o

su b ca teg o ries o f  resp o n se  to a llo w  a co m p a r iso n  b e tw een  

the trials. U s in g  the M em o ria l/S W O G  d e fin itio n , the 

M R C /E O R T C  co m p le te  resp o n se  rates w e r e  91%  (2 6 4  

o f  2 9 0 )  for B E P  and 87%  (251 o f  2 9 0 )  fo r  C E B  i f  n o n a s 

s e ssa b le  (P M N M ) p atien ts w ere  in c lu d ed  in  th e  d e n o m i 

nator. C o m p le te  resp o n se  rates w ere  9 8 .5 %  (2 6 4  o f  2 6 8 )  

for B E P  and 96 .5%  (2 5 2  o f  2 6 0 ) for C E B  in  a s se s sa b le  

p atien ts, com p ared  w ith  90%  for E P  and 88%  for  E C  in 

the M em o ria l/S W O G  report. H o w ev er , as sh o w n  in  T a b le

1, our u se  o f  prim ary ch em oth erap y  fo r  m a n y  p atien ts  

w ith  sm a ll-v o lu m e  retrop eriton eal m eta sta se s  led  to  a 

h igh er proportion  o f  th ose  in  the M R C /E O R T C  trial h a v 

in g  m in im a l d isea se  o n  the In d ian a  U n iv e r s ity  c la s s if ic a 

tion  (85%  v 58%  in  the M em o r ia l/S W O G  tria l), w h ich  

m igh t a lso  in flu en ce  th e resp o n se  rates.

T h e resu lts appear in contrast to th e p ilo t  stu d y  o f  

carb op latin -b ased  therapy in germ  c e ll  tu m o rs .9,14 T h e  

m ajor d ifferen ces  b e tw een  the p ilo t stu d y  and th e  ra n d om 

ized  trial are that the p ilo t stu d y  w a s p erfo rm ed  w ith in  a 

s in g le  in stitu tio n  by a sp e c ia liz e d  u n it and  w a s  b a sed  on  

a h igher b le o m y c in  d o se  and d o se -in te n s ity , n a m e ly , 3 0  

U /w k  to a total o f  3 6 0  U . T h ere is e v id e n c e  for  im p ro v ed  

su rv iva l o f  p atien ts w ith  germ  c e ll tum ors treated  in s p e 

c ia liz e d  c en te r s15; h o w ev er , a ll cen ters that co n tr ib u ted  to 

this trial had ex p er ien ce  and ex p er tise  in  th e c h e m o th e r 

apy o f  germ  c e ll  tum ors. W h en  th is trial w a s d e s ig n e d , 

ev id en ce  w a s su g g e stin g  that b le o m y c in  had  litt le  ro le  

in  the co m b in a tio n  ch em oth erap y  o f  p a tien ts w ith  g o o d -  

p ro gn o sis g erm  c e ll tu m ors.3,10,16 S u b seq u en t s tu d ie s  h a v e  

em p h a sized  the im p ortan ce o f  b le o m y c in , e s p e c ia lly  in  

the co n tex t o f  m o d ifica tio n s o f  the standard fo u r  c y c le s  

o f  B E P , su ch  as the u se  o f  v in b la stin e  rather than e to p o -  

s id e 17 or a  red u ction  in  the to ta l num ber o f  treatm en t 

c y c le s ,18 It is c o n c e iv a b le  th erefore that the in fer io r  e ffi-

r e c e iv e d  ca rb o p la tin  e x p e r ie n c e d  an in c o m p le te  resp o n se  ca cy  o f  C E B  found  b y  th e ran d om ized  trial w a s co m p e n -  

or r e la p se , c o m p a re d  w ith  13%  o f  th o se  a llo c a te d  to  re- sated  for in  the p ilo t study b y  the u se  o f  fu ll-d o s e  w e e k ly

c e iv e  c is p la t in  (P — .0 2 ) . N o  d iffe r e n c e  in  o v era ll su rv iv a l 

w a s e v id e n t  at th e  t im e  o f  th e  r e p o r t.12

b leo m y c in .

T here w a s con cern  that the req u irem en t for accu rate

T h e  e to p o s id e  d o s e  w a s  h ig h e r  at 2 ,0 0 0  m g /m  per a ssessm en t o f  G FR  as a  b asis for carb op latin  d o sim etry  

c y c le  in  th e  M e m o r ia l S lo a n -K e tte r in g /S W O G  trial o f  E P  m igh t h a v e  led  to inadvertent u n d erd o sin g  w ith  car-

v e r su s  E C  th an  in  th e  M R C /E O R T C  trial (1 ,4 4 0  m g /m 2); 

h o w e v e r , th ere  is  n o  c le a r  e v id e n c e  that th is had  an im p a ct 

o n  r e sp o n se . B e fo r e  r e sp o n se  ra tes are co m p a red , it 

sh o u ld  b e  e m p h a s iz e d  th at th e  M e m o r ia l/S W O G  report 

in c lu d e d  w ith in  the d e fin it io n  o f  c o m p le te  r e sp o n se  th o se  

p a tien ts  w h o  h a d  c o m p le te  r e se c t io n  o f  u n d ifferen tia ted  

c a n c e r  p o s tc h e m o th e r a p y  (c la s s if ie d  as in c o m p le te  re 

sp o n se  b y  th e  M R C /E O R T C ). A ls o , in  our report on  the 

M R C /E O R T C  tr ia l, a lm o s t  10%  o f  p a tien ts w e r e  c la s s i 

f ie d  as n o t a s s e s s a b le  fo r  r e sp o n se  b eca u se  o f  p ersistin g  

m a s s e s  w ith  n o rm a l m ark ers (P M N M ). T a b le  2  c la ss if ie s

b op latin . P rev io u s stu d ies that a n a ly zed  carb op la tin  d o se -  

resp o n se  su g g ested  the re lev a n ce  o f  accu rate  d o s im e tr y ,9

Table 7. Renal Toxicity

A llo c a t e d  T re a tm e n t

BEP CEB

Time Median Range Median Range

P re tre a tm e n t

4  w e e k s  p o s tc h e m o th e ra p y  

>  9  m o n th s  p o s tc h e m o th e ra p y

1 2 3

110

1 0 9

6 9 - 2 5 2

4 5 - 1 8 2

6 5 - 1 6 9

1 2 3

120

121

5 8 - 2 1 3

7 5 - 1 9 8

5 5 - 2 7 9
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A n  a n a ly s is  o f  121 p a tien ts  treated  w ith  C E B  at th e  R o y a l the ren a l e f fe c ts  o f  c is p la t in  in f lu e n c in g  th e e x c r e t io n

M ars d en  H o sp ita l d em o n stra ted  that at a  carb o p la tin  d o se  

o f  >  4 0 0  m g /m 2, tw o  o f  5 8  p a tien ts  fa iled  to resp o n d  to  

treatm ent, co m p a red  w ith  s e v e n  o f  6 3  p atien ts w h o  re 

c e iv e d  a d o se  le s s  than th is. S im ila r ly , i f  d o se  w a s  b a se d  

on  G F R , a seru m  c o n c e n tr a tio n  X  tim e  o f  5 .0  m g /m L  X  

m in u tes  w a s  a sso c ia te d  w ith  fa ilu re  in  tw o  o f  7 4  p a tien ts  

(2 .7 % ), co m p a red  w ith  se v e n  o f  4 7  p atien ts (1 4 .9 % ) 

treated  to  a seru m  co n cen tra tio n  X  tim e  le s s  than th is (P 

^  .0 5 ) . T h e  fa ilu re  rate in crea sed  to 26%  for d o se s  le ss  

than 4 .5  m g /m L  X  m in u tes . T o  s e e k  e v id e n c e  fo r  car-

o f  e to p o s id e . T h is  h a s  b e e n  s h o w n  n o t  to  o c c u r  w ith  

c a r b o p la tin .19

T h is  tr ia l c o n fir m s  th e  e f f ic a c y  o f  th e  c o m b in a tio n  o f  

B E P , e v e n  w h e n  a s s o c ia te d  w ith  th e  r e la t iv e ly  lo w  to ta l 

d o se s  o f  1 2 0  U  o f  b le o m y c in  a n d  1 ,4 4 0  m g /m 2 o f  e to p o 

s id e . T h is  arm o f  th e  tr ia l w a s  a s s o c ia te d  w ith  o n ly  10  

d ise a se -r e la te d  d e a th s  a m o n g  3 0 0  a llo c a te d  p a tie n ts , a

su r v iv a l rate at 3 y e a r s  o f  9 7 % , a n d  w ith  to x ic it ie s  that 

w e r e  b o th  u n c o m m o n  a n d  m ild . S in c e  b le o m y c in - in d u c e d  

p u lm o n a ry  to x ic ity  c o n t in u e s  to  b e  a p r o b le m  in  th e  m a n -

b o p la tin  u n d erd o sin g , w e  a n a ly ze d  d o se  and e x te n t o f  a g e m e n t o f  te s t ic u la r  tu m o r s , th e  e f f ic a c y  o f  th e  B E P

m y e lo su p p r e ss io n  in  p a tien ts  treated  w ith  C E B , co m p a r- sc h e d u le  th at c o n ta in s  a  to ta l b le o m y c in  d o s e  o f  o n ly  1 2 0

in g  th o se  w h o  fa ile d  to re sp o n d  a fter ch em o th era p y  w ith  U  is  o f  in terest. In  g o o d -p r o g n o s is  p a tie n ts  w ith  g e r m  c e l l

th o se  w h o  d id  n o t fa il to  resp o n d  (T a b le  5 ). T h ere  w ere  

n o  s ig n ific a n t d if fe r e n c e s , w h ic h  su g g e s ts  that in a d eq u a te

tu m ors d e fin e d  u s in g  d if fe r e n t  c r ite r ia , fo u r  c y c le s  o f  E P  

h a v e  a ls o  a c h ie v e d  h ig h  c o n tr o l ra tes  an d  s u r v iv a l.3,12,16 

carb op la tin  d o se  w a s  n o t the c a u se  o f  th e  in crea sed  fa ilu re  T h u s , to  d e fin e  th e  o p t im a l r e g im e n  fo r  p a tie n ts  w ith

rate. A ls o , th e c o m p le te  r e sp o n se  rate fo r  C E B  w a s  n o t 

s ig n ific a n tly  d iffere n t fro m  that rep orted  fo r  E C  (w ith  

ca rb o p la tin  at 5 0 0  m g /m 2) in th e M em o r ia l/S W O G  tr ia l.12 

H o w e v e r , it is  n o tew o r th y  that th e o v er a ll le v e l  o f  m y e lo 

su p p ress io n  that r e su lted  from  C E B  w a s lo w  (T a b le  6 ). 

In o th er  tum or ty p e s , su ch  as o varian  ca n cer , co rre la tio n s  

b e tw e e n  ca rb o p la tin -in d u ced  m y e lo su p p r e ss io n  and treat 

m en t o u tc o m e  h a v e  b e e n  n o te d ,19 and it is  c o n c e iv a b le  

that a  h ig h er  in itia l ca rb o p la tin  d o s e  m ig h t h a v e  b een  

a sso c ia te d  w ith  im p ro v ed  e ff ic a c y  o f  th e co m b in a tio n . 

A d d itio n a lly , it  is c o n c e iv a b le  that th ere is  p h a rm a co k i-

g o o d -p r o g n o s is  m e ta s ta t ic  g e r m  c e l l  tu m o rs , k e y  c l in ic a l  

trial r e su lts  in c lu d e  th e  in fe r io r ity  o f  c a r b o p la tin  c o m 

pared  w ith  c isp la t in  in  th is  an d  a p r e v io u s  r e p o r t12 and  

th e e q u iv a le n c e  o f  E P  a n d  B E P  w h e n  e a c h  are g iv e n  to  

tota l o f  fo u r  c y c l e s ,19 b u t th e  in fe r io r ity  o f  E P  c o m p a r e d  

w ith  B E P  w h e n  e a c h  is  g iv e n  to a to ta l o f  o n ly  th ree  

c y c le s .18 T h e  M R C  an d  th e  E O R T C  are n o w  c o o p e r a tin g  

on a  p r o sp e c t iv e  r a n d o m iz e d  trial w ith  th e m a in  a im  to  

con firm  th e  p r e v io u s  rep o rt4 th a t th ree  c y c le s  o f  B E P  

ch em o th era p y  are a s e f f e c t iv e  a s fo u r  c y c le s  in  g o o d -  

p r o g n o s is  p a tien ts . In  th is  tr ia l, a ll p a tie n ts  w il l  r e c e iv e

n etic  in tera ctio n  b e tw e e n  c isp la tin  and  e to p o s id e , w ith  b le o m y c in  3 0  U /w k  fo r  9  c y c le s .
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