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INTRODUCTION 
IN ABOUT 80% of women with epithelial ovarian 

cancer the tumor is already extended within the 
abdomen at the time of diagnosis. From the earl) 
fifiics, chemotherapy with alkylating agents 

represented the treatment of choice for FIG0 stage 
III-IV, inducing a clinical tumor response in 

40-50% of patjents, and a clinical complctc 

remission in 10% of them [ 11. However, the impact 
of chemotherapy on 5-yr survival was minimal. 

In 1974, cisplatin was reported to produce 
tumor regression in patients resistant to alkylating 
agents [2]. These promising results were widcl) 
confirmed in subsequent studies, and today cispla- 
tin is the drug of choice in advanced ovarian 
cancer. Nevertheless, more than 10 yr after its 
initial appearance, it remains unclear, at least with 
respect to this neoplasia, how we can take full 
advantage of its antitumor activity and of the 
reduced toxicity of its analogs. 

.4nswcrs to these intriguing questions could per- 
haps be provided by a critical review of different 
aspects of the most significant ovarian cancer trials 
performed in Europe with platinum compounds. 

EUROPEAN STUDIES WITH CISPLATIN 
In 1978 Young published the results of a ran- 

domised study of Hexa-CAF vs. L-PAM [3]: the 
four-drug regimen appeared to be more cffcctivc 
than melphalan, inducing twice as many surgical 
complete responses (33% vs. 16%), and a more 
prolonged median survival time (29 vs. 17 
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months). At the same time, Eve Wiltshaw at the 
Royal Marsden Hospital was treating patients 
resistant to alkylating agents with an experimental 
drug, cisplatin [2, 4, 51. The progrcssivc increase 
of the response rate from 26 to 52%, which par- 

alleled the progressive increase of the dose from 
30 to 100 mg/m2, and above all the appearance 
of complete remissions in this unfavourable popu- 
lation, suggested that cisplatin was really one new 
active drug. Already well known wcrc the data 
of GrifKth showing a strict relationship between 
survival and size of largest residual disease [6]. 

Patients with a residual tumor of more than 1.5 
cm after primary surgery had a worse survival rate 
than patients who had a residual tumor size below 
this limit at diagnosis or after excision of larger 
mctastascs. 

.411 these data (i.e., showing that the Hcxa com- 
bination was more effective than single alkylating 
agents. that cisplatin produced a grcatcr than 30% 

rcsponsc in patients resistant to alkylating agents, 
that the size of largest residual disease before 

chcmothcrapy was an independent predictor for 
survival), together with the clinical expcriencc that 
second-look surgery was essential for a better defi- 
nition of response and treatment duration rcp- 
rcscntrd biologic rationales of the first trial with 
cisplatin combination chemotherapy which we 

started in 1978 in Milan together with Costantino 
Mangioni (Fig. 1). Patients, stratified by largest 
sizr of residual disease, were randomly allocated to 
rcccivc adriamycin (.4DM) and cyclophosphamidc 
((XX) in combination with hexamethvlmclaminr 
(HhIRI) (HAC) or cisplatin (PAC) administered 
at 50 mg/m’. Patients in response or with no clin- 
ically cvaluablc disease were submitted to second 
look surgery after six courses. 

The interim analysis of this study, performed in 
October 1980 on 102 evaluablc patients, showed 
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H = Hexamethylmelomine 150 mg/sam P.O. D l-14 every 4 weeks 
A = Adriamycin 50 mg/sam i-v. D 1 every 4 weeks 
C = Cycloohasohamide 70 ma/Sam P.O. D l-14 every 4 weeks 
P = Cisolatin 50 mg/sqm i.v. D 1 every 4 weeks 

Fig. 1. I%/ trial ulith cirplatin combination chemotherafiv in Stage III-II’ warinn cnnce~, ttudy design. 
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A = Adriamycin 50 mg/sqm i-v. D 1 every 4 weeks 
P = Cisolatln 50 mg/sqm i-v. D 1 every 4 weeks 

Fig. 2. Second trial with ci.rplatin combination chemother@>~ in Stage 111-11’ ouarian ctlnrer, ttu& design. 

a similar overall clinical response rate of 78% to 
both treatments [7]. Howcvcr, in patients with 
more than a 2 cm residual disease, the surgical 

complete response rate was 38% after PAC and 
11% after HAC (P < 0.025) with, respectively, 46 
and 9% of the patients free of disease at 1 yr 
(P < 0.01). We concluded that PAC was more 
effective than HAC in inducing surgical complete 
responses and that the induction of surgical com- 
plete response was the most important determinant 
of disease free survival. Hence, the study was 
closed to patient accrual. 

At that time, the beginning of 1981, on the 
basis of the available data Hexa combinations still 
appeared to be more effective than single alkylating 
agents, but cisplatin combinations seemed to be 
even more effective than Hexa combinations, as 
suggested by the interim analysis of our first trial 
and of the three-arm study of the Princess Mar- 

garet Hospital [8]. Furthermore, as reported by 
Erlich who also tested the PAC regimen, low-dose 
(50 mg/m’) pl t cis a in combinations seemed to be 

as effective as high-dose (100 mg/m2) combi- 
nations, with both regimens producing a quite 
severe hematological toxicity [9]. It was clear that 
cisplatin was becoming the drug of choice in 
ovarian cancer but we could not define its par- 
ticular activity in untreated patients as it had been 

used only in combination. Must cisplatin always 
be used in combination or could it be used alone 
thus reducing toxicity? In other words, as PAC 
seemed to be the most effective treatment available, 
what was the contribution in activity of the alky- 
lating agents and/or adriamycin? The specific aim 
of the second trial with a cisplatin combination 
chemotherapy, started in 1981 in Milan, was 
therefore to compare the efficacy and toxicity of 
three different regimens with cisplatin at 50 mgl 
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Table 1. Second trial with cisplatin combination chemotherajg in Jtage III-IT‘ owrian cancer. Interim rewlt! (1983) 

*Surgical rcspondcrs. 

m” (Fig. 2). In the first arm cisplatin was given 
as part of the CAP regimen which had been tested 
in the previous study. ADM was eliminated from 
the second arm (CP), while in the third arm (P) 
cisplatin was given alone. Second-look surgery was 
performed in responding patients after six courses. 
Partial responders with macroscopic residual dis- 
ease not suitable for radiation therapy continued 
with CAP in all three arms for six further courses 
or until progression of disease. 

While the first trial was carried out only in 

one institution, the second was carried out in six 
different ones in northern Italy, all of them mcm- 
hers of an inter-regional gynaccologic oncology 

cooperative group. Table 1 shows the results of 
the interim analysis performed in May 1985. The 
overall surgical response rate was 64% to CAP, 
60% to CP and 52% to P. Surgical complctc 
remission was achicvcd in 22% of the patients 
treated with CAP and CP, and in 13% of the 
patients treated with cisplatin alone. Median ovcr- 
all survival was 27.5 months after CAP, 19.3 after 

CP, and 20 months after P. Fifty-six per cent, 
forty-six per cent and forty-three per cent of the 
patients treated with CAP, CP and P, respectively, 
were alive at 2 yr. On the basis of these preliminary 
results cisplatin in combination appeared to be 
more rffcctivc than cisplatin alone in terms of sur- 

gical response, even though a longer follow-up 
would be required to establish whether this higher 
complete remission rate would result in a higher 
pcrccntagr of long-term survivors. On the other 
hand, it was already clear that CAP produced 
significantly more hcmatologic toxicity and alo- 
pccia than CP or P. 

Meanwhile, when at the end of 1983 WC again 
analysed the data of the first trial, we found that 
in patients with more than a 2 cm residual discasr 
the surgical complete response rates to HAC ( 13%) 

and PAC (21 o/~) were no longer significantly dif- 
ferent and that the complete response rates were 
also identical in patients with less than a 2 cm 
residual disease [IO]. The overall median survival 

time was similar after HAC and PAC (23 and 24 
months, respectively). We had thcrcforc to con- 
clude that at a median follow-up time of 36 
months, PAC was as effective as HAC in terms 
of response, duration of remission and survival. 
However, given the small number of patients 
entered because of the premature interruption of 
the study, the power of the statistical test was such 
as to allow only the detection of differences in 
complete rcsponsc rate equal to or more than 80%. 

Differences in response or survival of a lesser order 
of magnitude might have been missed. 

The results achieved with cisplatin alone have 

convinced us that this drug is dcfinitcly the one of 
choice in advanced ovarian cancer. However, as 
the manner in which cisplatin should bc applied 
in this disease is still a matter of debate, what 
could be expected from increasing the dose, or, in 
other words, what would have happcncd if we had 
used cisplatin at 100 or 120 mg/m’ instead of 
50 mg/m’? The efficacy and toxicity of high-dose 

cisplatin have primarily been cvaluatcd in com- 
bination. In a randomised study Neijt compared 

a combination of cisplatin (20 mg/m’ on days 1 
to 5), ADM, CTX and HMM (CHAP-5) with a 

combination without it (the Hcxa-CAF regimen) 
[ 111. The overall and complete surgical response 
rates to CHAP-5 were, respectively, 79 and 39%, 
significantly higher than those obtained in the 
Hcxa-CAF groups (50 and 19% respectively). 
Time to progression and overall survival wcrc also 
significantly higher after CHAP-5 than after Hcxa- 
CAF. Apart from the hcmatologic toxicity. which 
was more severe with the cisplatin combination 
(with lcucopcnia and grade 3-4 thromhocytopcnia 

occurring in 61 and 30% of patients after CHAP-5 
and in 40 and 10% of patients after Hrxa-CAF), 
the incidence of side-effects ascribable only to 
cisplatin was high. Mild to severe peripheral neur- 
opathy occurred in more than 30% of patients 
while 59% showed cumulative mild renal dys- 
function. 

This study showed that a high-dose cisplatin 
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CisDlatin 100 mg/sam i-v. q 4 weeks 
(5 courses) 

Carboplatin 1100 mg/sqm i.v. 
a 4 weeks (5 courses) 

Clsalatin 20 mg/sam 1.v. 
a 4 weeks (5 courses) 

; CR,PR 

I-- 

COrbODlOtln 400 mg/sqm 1.v. v) a 4 weeks (5 courses) 

i 

Patients with PD after 2 courses or NC after 4 courses or severe toxicity ore 
crossed over to the other arm of the study 

Fig, 3. Cixplatin ccrsus carboplatin in Stage III-II’ warian cancer, .rtu& design. 

combination resulted in approx. 30% of surgical 
complete remissions; however, the regimen was 
very toxic and produced a survival advantage only 

in the group of patients with small residual disease. 
It is therefore important to establish definitely 
whether high-dose cisplatin combinations are more 

effective than low-dose ones. However, no ran- 
domised clinical studies have been planned to test 
high-dose cisplatin, alone or in combination, versus 
low-dose cisplatin, alone or in combination. Fur- 
thermore, there are no randomised data on the use 
of high-dose cisplatin alone vs. high-dose cisplatin 

in combination. 

EUROPEAN STUDIES WITH CISPLATIN 
ANALOGS 

The efficacy and toxicity of high-dose cisplatin- 

alone were evaluated in a randomised study begun 
in 1981 at the Royal Marsden Hospital comparing 

single-dose cisplatin (100 mg/m’) and carboplatin 
(400 mg/m2) as first-line treatment. 

As one of several cisplatin analogs, carboplatin 
was selected for clinical investigation on the bases 
of reduced nephrotoxicity in rats, and increased 
antitumor selectivity in many tumor test systems. 
The significant activity in ovarian cancer reported 
in the phase I study [ 121, was confirmed in the 
subsequent phase II study performed at the Royal 
Marsden Hospital, with more than 20% of objec- 
tive remissions in patients pretreated with cisplatin 

1131. 
Figure 3 shows the design of the cisplatin versus 

carboplatin study. Surgical evaluation of response 
was performed after five courses in responders or 
in patients with no clinically evaluable disease. 
Surgical responders received five additional 
courses. Patients with progressive disease after two 
cycles, or stable disease after four, or with severe 
toxicity were crossed over to the other arm of the 
study. 

A preliminary analysis performed on 112 evalu- 
able patients showed a similar, surgically-docu- 
mented, response rate of 64% to cisplatin and 
57% to carboplatin with a 24% surgical complete 
response rate in both treatments [14]. Cisplatin 

administration was stopped in 47% of patients 
because of severe non-hematological toxicity. The 
incidence of non-hematological toxicity was ana- 
lysed according to the sequence of treatment. Per- 
iphcral neuropathy was reported in 35% of the 
patients receiving cisplatin as first treatment, while 
it developed in none of the patients on carboplatin. 
Ten per cent of the patients receiving cisplatin 
after carboplatin had neurological disturbances, 
while peripheral neuropathy occurred in 24% of 
the patients receiving carboplatin after previous 
therapy with cisplatin. Renal toxicity, defined as 
more than a 40% fall in EDTA clearance after 
three courses, occurred in 49% of patients with 

first treatment cisplatin but only in 5% of the 
patients receiving first-treatment carboplatin. No 
renal toxicity was reported in 23 patients receiving 
second-treatment carboplatin. As expected, throm- 
bocytopenia was more common after carboplatin 
than after cisplatin. 

On the basis of these results, it appears that 
while the two show similar activity, carboplatin is 
associated with a lesser degree of non-hem- 
atological toxicity than is high-dose cisplatin. 
Longer follow-up and additional data are obvi- 
ously required to establish whether carboplatin can 
replace high-dose cisplatin. However, in view of 
the observed striking difference between the non- 
hematological toxicities of these two drugs, and 
also considering the increased ncurotoxicity and 
hematological toxicity of carboplatin after previous 
treatment with cisplatin, it would seem difficult to 
repeat this study, or at any rate with the same 
cisplatin schedule. 

How might the similar promising data on other 
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cisplatin analogs which are becoming available be 

utilized to improve survival and, above all, the 

quality of the lives of patients with advanced 
ovarian cancer? 

We know that only surgical complete remissions 
will translate into prolonged survival and that 

some biologic characteristics of the tumor, such as 
size of largest residual disease before chemo- 

therapy, stage at presentation (III or IV), his- 
tological grade and perhaps histological type, are 

indcpendcnt predictors for complete remission. 

With these premises, how might we attempt to in- 
crease the response rate with an acccptablc level of 
toxicity and to maintain the complete remissions 
achieved? The latter question is also very import- 
ant because of the fact that about 30% of surgical 

complete responders still suffer a tumor relapse. 
Thr value of radiotherapy and intraperitoneal ther- 
apy in this context is being tcstcd in many ongoing 
studies, and their results are awaited with intcrcst. 

The overall response rate could be significantly 
improved by increasing the number of complete 
rcsponscs to first treatment, a goal which probably 
could br achieved only in patients with small 
residual disease. Possible strategies could be thr 
USC of cisplatin analogs in combination, in view of 
their reduced non-hcmatological toxicity and of 

the possibility of a more feasible control of the 
hematological toxicity; concomitant or alternating 
i.\.. administration of cisplatin and cisplatin anal- 
ogs, singly or in combination; concomitant use 
of‘ cisplatin and cisplatin analogs with different 
schedules and ways of administration. 

The overall response rate could also bc sig- 
nificantly increased by improving the number of 
complete responses achieved by second treatment, 
a goal which probably could be reached only in 
patients still responding to first-line chemotherapy. 

In fact, the majority of these patients have an 

unrcscctable diffuse macroscopic residual discasc 

not suitable for local therapy. Possible strategies 
could be represented by treatments with the same 
drugs at higher dosages, or by treatments with 
known active drugs not as yet administered. 
Cisplatin analogs can play a role in this context, 
as shown by the preliminary results of the cross- 

over applied in the study of cisplatin versus car- 
boplatin (Table 2). Four partial responders to car- 

boplatin were reported out of 21 patients prc- 
trcatcd with cisplatin, and three out of 15 patients 
cvho did not respond to cisplatin (Table 2;\). ‘I‘hc 
fourth response occurred in the only patient who 

stopped therapy while in rcsponsc and relapsed 8 
months after the last cisplatin administration. 0ut 

of 21 patients pretreated with carboplatin. four 
responded to second treatment cisplatin (Table 
2B). Three rcsponscs were ohscrvrd out of the 17 
patients primarily resistant to carboplatin, wliilt 

the fourth rrsponsc again occurred in the only 
patient who relapsed off treatment. 

Xntitumor activity in ovarian cancer was also 
reported in the phase I study of another non- 

ncphrotoxic analog, iproplatin [ 151. For this 
reason, the Early Clinical Trials Croup decided in 
1984 to start a disease-oriented phase II study in 

previously treated/untreated ovarian cancer pati- 
ents. Table 3 reports the preliminary results ach- 
ieved among 84 patients previously treated with 
cisplatin 1161. All hut one of the 1.5 responses 
achicv.cd wcrc observed in the 29 patients who 
stopped cisplatin while still responding, whilr only 
one response occurred out of 12 patients who 
relapsed during treatment. None of the 37 patients 
primarily resistant to cisplatin responded to ipro- 

platin. 
As suggested by the previous results, sccond- 

Table 2. Cisplatin us. carboblatin in stage III-II’ oimarian cancer. Results of‘ the 
UoJs-oI’eT SlUdl 

211. Response to carboplatin in patients prer,iouh!v treated with cisplatin 

Cisplatin stopped for Ku. of patients CR I’R NR SE 

End of treatment 
No responsr 
Relapse 

2B. Response to cisplatin in patients previous~ treated ulith carboplatin 

Carhoplatin stopped for No. of patients CR PR NR NE 

End of treatment 
No response 
Relapse 

I 0 I 0 0 
17 1 2 12 2 
3 0 0 3 0 
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Table 3. Phase II study of iproplatin in adL)anced oz’arian rawer. Response in paiients pwrlious!g treated 
Ltith risplatin 

Rrsponsr 
Cisplatin stopped for No. of patients CR I’R NC 1’1) ‘1’E NE 

End of treatment 
Toxicity 
Relapse 
No response 

29 3 11 1 7 1 3 
6 0 0 2 2 I I 

12 0 1 1 5 1 I 
37 0 0 3 22 6 6 

Prlmarv 
1aparatOmy 
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A 

R 

B 
0 
P 
L 
A 
T 

I 1 
~ N 
- 

Cllnlcal reswnders 
> 

(6 courses) 

Clinically NE 
> 

(6 courses) 

T 
H 
I 
R 
D 

~ 

L 
0 
0 
K 

?? Partial remission with macroscopic residual disease at second look laparotomy 

Fig, 4. Phase II studs of conrboplotin in ndz,nnced wnrinn c‘nnrer pntienlr pwtrented with risplatin. study design. 

line treatment with analogs could bc effective in 

patients still responding or in those not clearly 
resistant to cisplatin, while their activity in patients 

definitely resistant to cisplatiu should be further 
defined, at least that of carboplatin. Therefore, 
one way of inducing complete remission in partial 

responders could be the use of carboplatin after 
first-trcatmcnt cisplatin, as in the Swiss ongoing 
phase II study (Fig. 4). Carboplatin is admin- 
istered to patients who achieved a surgically-veri- 
fied partial response with macroscopic residual 
disease after four to six courses of cisplatin in 
combination with L-PAM IV as first-line therapy. 
Clinical responders or patients with no clinically 
cvaluable disease are submitted to a third-look 
laparotomy after six courses of carboplatin. 

Finally, we can try to improve the response rate 
in patients with stage IV or bulky stage III. In 
fact, the survival of these patients has not been 
prolonged by ctirrent therapies, with more than 
80% of patients dying within 2 yr from diagnosis. 
We need new active drugs in ovarian cancer but, as 
in other malignancies for which there exist partially 
effective treatments, WC can fail to detect the poten- 
tial activity of new agents when testing them in a 

heavily pretreated population [ 171 or in one merely 
resistant to cisplatin [18]. We should therefore 
consider the possibility of testing sclccted exper- 

imental drugs as first treatment in those ovarian 
cancer patients who are unlikely to benefit from 

standard therapies because of the unfavourablc 
characteristics of their disease. 

CONCLUSION 
As 70-80% of patients with advanced ovarian 

cancer have large residual disease, the so-called 
favourable group of patients is quite small. More 
knowledge and more accurate evaluation of the 

biologic characteristics of this tumor could improve 
treatment results at least in this sclectcd 
population. However, it must be borne in mind 
that greater knowledge and reliable results can 
be achieved only through simply designed, large 
cooperative controlled studies asking a rcstrictcd 
number of selected relevant questions. 
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