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INTRODUCTION Chemotherapy has been increasingly utilized
as a primary treatment for epithelial ovarian tumors. It has
been shown that alkylating agents are useful in the treatment
ol ovarian cancer. The response rates range from 11 to 67%
and the median survival time is aproximately 14 months. The
overall 5-year survival is less than 10%. Several non-alkylating
drugs have shown activity in ovarian cancer patients. Among
these drugs cisplatin appears to be more effective than alky-
lating agents, producing response rates of about 50% or
more. The combination chemotherapy without cisplatin as
initial treatment gives response rates ranging from 5 to 50%
and a median survival time of approximately 14 months.
These data suggest that combination regimens without cisplatin
are not superior to alkylating agents. Cisplatin-based combi-
nation chemotherapy regimens have produced response rates
of 60 to 80% and a median overall survival of approxima-
tely 20 months. Combination chemotherapy regimens contai-
ning cisplatin have been shown to produce higher response
rates and in some studies, have produced a statistically signi-
ficant prolongation of survival compared to drug regimens
without cisplatin. A recent meta-analysis addressing this com-
parison in 1,400 patients revealed a strong trend in favor of
platinum-containing combinations with respect to response,
but not survival (1). Some have argued that single-agent cis-
platin is equally effective and less toxic than platinum-con-
taining combinations. This meta-analysis, however, suggests
that the combination confers a 15% survival advantage over
the use of single-agent platinum. This meta-analysis also
showed that carboplatin and cisplatin are equivalent in terms
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of survival (1). However, two recent studies, while confirming
that carboplatin and cisplatin when combined with cyclophos-
phamide have comparable recurrence rates, disease-free
intervals and survival rates, show carboplatin to have a more
favorable therapeutic index (2-3).

The Gynecologic Oncology Group (GOG) (4) has conducted a
randomized, phase III clinical trial comparing paclitaxel and
cisplatin (TP) with cyclophosphamide and cisplatin (CP) in
suboptimally debulked (>1 cm residual mass) stage III and
I'V patients who had no prior chemotherapy. There was a sta-
tistically significant improvement in the clinical response rate
in the TP arm (73%) versus the CP arm (60%). Differences in
surgically documented complete response were not statisti-
cally significant (20% for CP and 26% for TP). Median sur-
vival was also significantly better in the TP arm (24 months
versus 38 months; P = 0.001). TP is now considered to be the
preferred combination regimen. A confirmatory trial has
been run in Europe and Canada. The main difference
between this trial and the GOG trial was a different dose-
schedule of paclitaxel (175 mg/sqm as a 3-hour infusion
instead of 135 mg/sqm) (5). The data not yet published con-
firmed the GOG trial with greater neurotoxicity in the pacli-
taxel arm.

Although combination chemotherapy allows a high clinical
response rate, only 30-40% of patients are in pathologic com-
plete remission, as confirmed by second-look laparotomy
(1, 6). Depending on risk factors, 30-60% of pathologic com-
plete remission patients experience relapse during the first 2
years (7-8).

INTRAPERITONEAL CHEMOTHERAPY The relapse after a patho-
logic complete remission depends on some prognostic factors:
initial stage, extend of residual disease after primary cytore-
ductive surgery and performance status (9-10). Initial disease
and sites of relapse are in most cases confined to the
abdomen or to the pelvis or both, so that intraperitoneal
treatment is a logical approach.

The pharmacologic advantage of intraperitoneal chemother-
apy has been carefully studied and confirmed in numerous
clinical trials. Pharmacologic studies on a variety of com-
pounds have shown that a large concentration gradient exists
between the peritoneal fluid and the plasma following
intraperitoneal administration, and Beller et al. (11) conclu-
ded that "as a result, the peritoneal surfaces are exposed to
higher drug concentrations for longer periods of time when
compared with plasma concentrations”. This way, it is possible
to use significantly higher doses of intraperitoneal chemo-
therapy without excessive sistemic toxicity. Theoretically,
intraperitoneal chemotherapy allows a very high dose effect
that might overcome resistance to the lower dose intravenous
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cisplatin-based chemotherapy. High doses of intraperitoneal
chemotherapy became a method of dose intensification and
can be compared to bone marrow transplantation or high-
dose intravenous chemotherapy with growth factor protec-
tion.

The dose-intensity analysis of chemotherapy regimens in
ovarian cancer made by Levin and Hryniuk (12) shows: a sig-
nificant correlation between response rates and average rela-
tive dose intensity; a significant correlation between median
survival time of the entire group and dose intensity; cisplatin
was the only drug for which clinical response correlated with
the individual drug relative dose intensity and only in the
ARDI 0.40 to 0.80.; cisplatin was also the only drug for which
there was a significant correlation between relative dose
intensity and survival in the 0.40 to 0.80 ARDL

Intraperitoneal chemotherapy in ovarian cancer has been
investigated for more than 20 years. A large number of clini-
cal trials with intraperitoneal chemotherapy have been pub-
lished indicating that there are subgroups of patients who may
benefit from this administration technique. Howell ¢t al. (13)
summarized the results of a number of trials with intraperi-
toneal cisplatin and concluded that some patients achieved
prolonged survival, especially when treated for small residual
disease. The better results seen with small residual disease
(< 2 cm) may be explained by better tumor penetration of cis-
platin administered into the peritoneal cavity.

A renewed interest for intraperitoneal chemotherapy of ovar-
ian cancer was initiated by the results of a large randomized
phase III study which showed that the intraperitoneal route of
administration was associated with longer survival and less
toxicity as compared with the i.v. administration in patients
with small-volume residual ovarian cancer (14).

INTRAPERITONEAL CHEMOTHERAPY AS CONSOLIDATION TREAT-
MENT IN PATHOLOGIC COMPLETE REMISSION There is no con-
sensus about the treatment of patients with ovarian cancer in
pathologic complete remission after second-look surgery. The
main options are: wait-and-see; maintenance therapy using
three to six more cycles of the same induction chemotherapy;
whole abdominal radiation therapy; high-dose chemotherapy
followed by autologous bone marrow transplant; intraperi-
toneal chemotherapy.

None of these modalities have proved a clear and definitive
advantage in terms of disease-free survival or survival, and
there are no published results of randomized comparative
studies in this field.

Concerning wait-and-see, in 41 patients in pathological com-
plete remission Neijt (6) reported a S-year survival rate of
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42% and Rubin et al. (15) in a identical group of 91 patients
observed 44% of recurrence rate at 5 years.

In respect of maintenance therapy using the same induction
chemotherapy, Hakes et al. (16) reported, in a randomized
trial comparing 5 to 10 cycles of cisplatin-based combination
chemotherapy, no statistical difference in terms of disease
free survival or survival. On the other hand, the results of the
whole abdominal radiation therapy are conflicting. Fuks et al.
(17) in a series of stage III pathological complete remission
patients, reported that the whole abdominal radiation
therapy did not enhance the cure rate. Menczer et al. (18),
compared the outcome in two non-randomized groups of
ovarian cancer patients in complete clinical remission who
had minimal or no residual disease at second-look laparo-
tomy. One group was treated after the reexploration with
cisplatin intraperitoneal chemotherapy, the other one with
abdominopelvic irradiation. The data of this study seem to
suggest that the survival and the progression free interval
duration of patients in complete clinical remission, who, sub-
sequent to second-look laparotomy, were treated with intra-
peritoneal cisplatin chemotherapy are better than that of pati-
ents treated by abdominopelvic irradiation. This difference
was only statistically significant in patients with a negative
second-look laparotomy. Two randomized trials try to clarify
the role of the whole abdominal radiation after second-look
in ovarian cancer patients responding to surgery and chemo-
therapy. An Italian group (19) presented the results of a
randomized study in which advanced ovarian cancer patients
with pathologically confirmed complete response or with min-
imal residual disease after second-look (<2 cm) were treated
with whole abdominopelvic radiotherapy or with three addi-
tional courses of the same chemotherapy that induced the
response. With a median follow-up of 22 months the analysis
of the results shows: the disease progression was observed in
11 of 20 patients (55%) treated with radiotherapy and in 6 of
21 patients (28.5%) treated with chemotherapy (p 0.08); the
disease-related deaths occurred in 9 patients in the radiother-
apy arm (45%) and in 3 patients (14.2%) in the chemother-
apy arm (p 0.02). In conclusion, the chemotherapy was more
effective than radiotherapy in controlling disease progression
after surgery and front-line chemotherapy in patients with no
or minimal residual disease at second-look. The second trial
comes from the North Thames Ovary Group Study (20) with
the aim of determining, in a randomized trial of advanced
ovarian carcinoma, whether consolidation therapy with whole
abdominal radiotherapy after chemotherapy improves sur-
vival and disease-free survival compared with the same con-
tinued chemotherapy (5 courses of carboplatin). All patients
received, before response evaluation and after initial surgery,
five monthly courses of carboplatin. The data reported don't
show any significant difference between the two groups in
terms of overall survival or progression-free survival. There
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was also no difference in survival among patients in whom no
residual disease was found at second-look.

In a Norwegian Radium Hospital study (21), 50 patients with
negative second-look findings were assigned randomly to
receive intraperitoneal 32P or no treatment and the results of
the log-rank test for differences in survival distributions
between the two groups were not significant or even sugges-
tive of a prolonged survival in the 32P arm.

"High-dose chemotherapy” with autologous bone marrow
transplant or PBSC support as consolidation treatment in
pathological complete remission patients is still under investi-
gation.

There are a few studies concerning "intraperitoneal consoli-
dation chemotherapy” for pathological complete remission
patients. Beller et al. (11) reported a nonrandomized study
with a group of 75 patients. All of them were classified as
having stage II-IV epithelial ovarian cancer at New York Uni-
versity-Bellevue Medical Center. After initial tumor reduction
surgery, patients received a total of 3 to 4 cycles of i.v. cis-
platin (20 mg/m’ daily for 5 days) and i.v. cyclophosphamide
(600 mg/m’ on day 4). On completion of this first phase,
patients were evaluated by noninvasive modalities and 53
(75%) had complete clinical response and were eligible for a
consolidation treatment, with six cycles of intraperitoneal cis-
platin (60 mg/m-* day 1) and i.v. cyclophosphamide (600 mg/m*
day 2). Fortynine patients entered in the second phase of
chemotherapy and 20 (41%) achieved a pathological com-
plete remission at second-look laparotomy. The authors
concluded that the combination of intraperitoneal cisplatin
and i.v. cyclophosphamide is feasible with acceptable toxicity
but its impact on response and survival is limited to only
"good-prognosis” patients. The consolidation treatment with
intraperitoneal cisplatin in first-line did not appear to have
major impact on the survival of all treated patients when com-
pared with historical control series. '

Menczer et al. (22) reported a nonrandomized study with a
group of 25 patients receiving three intraperitoneal cisplatin
(200 mg/m°) cycles after surgery, 5-12 cycles of systemic cis-
platin-based chemotherapy and negative second-look surgery,
compared with 12 patients undergoing no further treatment.
At reexploration, 17 out of 25 patients had a pathological
complete response. There was a trend for better survival in
the intraperitoneal group compared with the no treatment
group. There was no difference in the duration of the pro-
gression-free interval.

Dufour et al. (23) included 50 patients with stage II-IV ovari-

an cancer in a phase II study. All patients underwent initial
cytoreductive surgery followed by 6 cyclophosphamide, dox-
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orubicin and cisplatin cycles. All patients were in pathological
coniplete remission as confirmed by second-look laparotomy.
Consolidation treatment consisted of 20 mg intraperitoneal
mitoxantrone every 3 weeks for six cycles. With a median
follow-up of 2 years, the 5-year predicted survival was 60%
and the disease-free survival rate was 47%. Patients with no
or microscopic residual disease after initial surgery had a bet-
ter S5-year disease-free survival rate (76%) than those with
macroscopic residual disease (31%). Toxicity was limited to
mild abdominal pain not requiring dose reduction.

The E.O.RT.C. Gynecological Cancer Cooperative Group
started in 1987 a randomized phase III study in ovarian can-
cer patients with pathological complete remission after plat-
inum-based induction chemotherapy and cytoreductive
surgery comparing intraperitoneal cisplatin versus no further
treatment. The objective of the study is to evaluate the effect
of intraperitoneally administered maintenance chemotherapy
on survival in patients who are already in complete remission
at restaging laparotomy. It was foreseen to include 312
patients in both arms, but till now the trial is running slowly
and that number of patients was not yet achieved and there
are no published data. The results of this trial will be very
important and hopefully will give guidelines concerning the
place of the intraperitoneal chemotherapy with cisplatin as a
consolidation treatment of advanced ovarian cancer patients
in remission after cytoreductive surgery and a front-line
cisplatin-based chemotherapy.
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