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BACKGROUND. The combination of paclitaxel with cisplatin or carboplatin has

become the preferred chemotherapy regimen in the treatment of epithelial ovarian

carcinoma. Anthracyclines also have activity in this disease. We conducted a Phase

II study by using the combination of paclitaxel, cisplatin, and epirubicin for the

treatment of advanced ovarian carcinoma.

METHODS. Forty consecutive patients with optimally (n 5 7) or suboptimally (n

5 33) debulked advanced ovarian carcinoma (International Federation of Gyne-

cology and Obstetrics (FIGO) Stage III or IV) were treated with paclitaxel, 135

mg/m2, as a 3-hour intravenous infusion, cisplatin 75 mg/m2 intravenously (i.v.),

and epirubicin 50 mg/m2 i.v. every 3 weeks on an outpatient basis. Granulocyte-

colony stimulating factor was administered at a dose of 5 mg/kg/day on Days 5–9.

RESULTS. Among 28 patients with measurable disease, 24 (86%%) achieved an

objective response including 19 complete and 5 partial responses. Among 18

patients who underwent reassessment laparotomy, pathologic complete response

was confirmed in 9 patients. At a minimum follow-up of 40 months, the median

overall survival had not been reached whereas the median time to progression for

all patients was 18.7 months. The median remission duration for women with

measurable disease who responded to treatment was 14 months. The treatment

was well tolerated without toxic deaths; the most common toxicity was Grade 3/4

neutropenia that occurred in 30% of patients. Significant neuropathy (Grade 2 or

higher) developed in only 8% of patients.

CONCLUSIONS. The combination of paclitaxel, cisplatin, and epirubicin is a well

tolerated outpatient regimen with significant activity in the treatment of advanced

epithelial ovarian carcinoma. Cancer 2000;89:1547–54.
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C isplatin or carboplatin combined with cyclophosphamide until
recently was considered the most active treatment for advanced

epithelial ovarian carcinoma (EOC). Despite objective responses in
. 50% of patients, long term disease control with these regimens
occurred in , 10%of women with incompletely resected Stage III
disease and , 5% of women with Stage IV disease1–3

Further improvement of first-line chemotherapy was achieved by
the introduction of paclitaxel in the treatment of EOC. Previous Phase
II studies in pretreated patients demonstrated remarkable efficacy of
this agent. Subsequently, the Gynecologic Oncology Group (GOG)
initiated a Phase III study comparing the standard regimen cisplatin
plus cyclophosphamide with cisplatin plus paclitaxel given as 24-hour
infusion for the treatment of patients with newly diagnosed disease.4
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The final results of this study demonstrated a survival
advantage for the paclitaxel arm. The GOG study along
with other randomized studies indicates that the com-
bination of paclitaxel with a platinum analog may be
considered the new “standard” first-line treatment for
advanced ovarian carcinoma.4 – 6 Despite the progress
that has been achieved by the incorporation of pacli-
taxel into first-line therapy, most patients with ad-
vanced EOC will experience a recurrence and die of
their disease. Therefore, further efforts to improve ef-
ficacy of first-line treatment are warranted. One
method to improve results is the incorporation of a
third drug into the paclitaxel–platinum combination.
In view of their single-agent activity, the anthracy-
clines doxorubicin and epirubicin represent a possible
candidate.7 In our Phase II study, we evaluated the
activity of a three-drug regimen containing paclitaxel,
cisplatin, and epirubicin in previously untreated pa-
tients with advanced EOC.

MATERIALS AND METHODS
Patient Selection
All patients were required to undergo laparotomy dur-
ing which a cytoreductive surgery was performed. In
the study, patients with pathologically confirmed EOC
International Federation of Gynecology and Obstetrics
(FIGO) Stages III and IV with either suboptimal or
optimal debulking were included. Other eligibility re-
quirements included Eastern Cooperative Oncology
Group performance status of 0, 1, or 2; a granulocyte
count of at least 1500/mL, a platelet count of at least
100,000/mL, a serum creatinine level of # 1.7 mg/dL, a
serum bilirubin of # 2.0 mg/dL, and alanine amino-
transferase and aspartate aminotransferase values of
no greater than twice the upper normal level. Patients
with a history of angina, myocardial infarction, or
congestive heart failure and patients with symptoms,
signs, or electrocardiogram findings suggestive of
heart disease were excluded. Patients had to enter the
study within 4 weeks after the surgical procedure.
Informed consent was obtained from all patients.
Complete physical and gynecologic examination, uri-
nalysis, creatinine and liver function tests, serum CA
125, performance status, and toxicity evaluations were
conducted before each cycle. Before study entry, all
patients underwent a chest X-ray followed by com-
puted tomography of the chest if the former study was
abnormal, and computed tomography of the abdo-
men and pelvis. All abnormal imaging studies were
repeated every other course of treatment. All imaging
studies were reviewed by two clinicians (C.A.P. and
M.A.D.) and independently by one radiologist (L.A.M.)
who was blinded to the patients’ clinical outcome.

Treatment Plan
All patients received a pretreatment regimen, de-
signed to abrogate allergic reactions, that consisted of
dexamethasone, 20 mg, 12 and 6 hours before pacli-
taxel and diphenhydramine (25 mg) and ranitidine (50
mg), given by intravenous injection 30 minutes before
paclitaxel. The chemotherapy was administered on an
outpatient basis and consisted of epirubicin, 50 mg/
m2, diluted in 250 mL of glucose 5% and infused over
30 minutes. Subsequently, the patients received pac-
litaxel, 135 mg/m2, administered as an intravenous
infusion in 500 mL of 0.9% saline over 3 hours. After
completion of paclitaxel regimen, the patients re-
ceived 900 mL of 0.9% saline with 100 mL of 20%
mannitol over 1 hour, followed by cisplatin, 75 mg/m2,
diluted in 1000 mL of 0.9% saline over 2 hours. After
the administration of cisplatin, two additional liters of
normal saline with potassium and magnesium were
given. Appropriate antiemetics were used before and
after the administration of chemotherapy. Courses of
epirubicin, paclitaxel, and cisplatin were administered
every 21 days for a maximum of 6 cycles. Chemother-
apy was discontinued in cases of progressive disease
or unacceptable toxicity. Granulocyte-colony stimu-
lating factor (G-CSF) was systematically administered
subcutaneously from Day 6 through Day 10 (5 days)
on each cycle at a dose of 5 mg/kg/day.

Definition of Response and Toxicity
World Health Organization (WHO) criteria for re-
sponse and toxicity were used.8 One dose of therapy
was considered adequate for response, and toxicity
assessment and patients experiencing toxic death
were rated as nonresponders. Patients who had nor-
malization of serum CA 125 levels and complete res-
olution of all measurable disease for at least 4 weeks
were considered to have a clinical complete response
(cCR). Partial response (PR) was defined as a $ 50%
decrease in the sum of the products of the 2 largest
perpendicular dimensions of bidimensionally mea-
surable lesions for at least 4 weeks. Stable disease (SD)
was defined a regression not meeting the aforemen-
tioned criteria for objective response, with no progres-
sion for at least 3 months. All other cases were con-
sidered to have progressive disease (PD).

Patients without measurable disease in whom the
posttreatment CA 125 became normal and those with
measurable disease and cCR at the end of their as-
signed treatment were required to undergo a reassess-
ment laparotomy to determine the pathologic re-
sponse. In the women who underwent reassessment
laparotomy, a pathologic response was determined
and assigned to one of three categories: CR, PR with
microscopic disease only, and persistent disease.
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Response duration was defined as the time from
PR or CR to the appearance of progressive disease.
Time to progression was measured from the time of
initiation of treatment to the time of last patient con-
tact or documented progressive disease. Survival was
measured from the time of initiation of therapy to the
last patient contact or death.

Dose Delivery Analysis
Dose intensity is a measurement of the dose received
as a function of time. We used the method described
by Hryniuk and Goodyear.9 A value for received dose
intensity was calculated by dividing the cumulative
dose treatment given to each patient. One dose inter-
val was added to the treatment period of each patient
to adjust for methodologic problems in dealing with
those patients who received less than six cycles.10 The
received dose intensity was calculated from the begin-
ning of chemotherapy.

Statistical Analysis
The study was a nonrandomized, Phase II study in
which the sample size determination was based on
response rate. Using Fleming’s single-stage design for
a and b error levels of 5% and 20%, respectively, we
used a sample size of 24 patients that was adequate to
test the one-sided hypothesis: that the true response
rate is less than 40% versus greater than 65%.11

Time to progression and survival curves were con-
structed using the Kaplan–Meier product limit meth-
od.12 Differences in survival were compared with the
log rank statistical test using a microcomputer-as-
sisted program.13

RESULTS
Between May 1995 and July 1996, 40 patients with
EOC were accrued to this study. The main character-
istics of the patients are summarized in Table 1. Ten
percent of patients had FIGO Stage IV disease, 58% of
patients had tumors with serous histology, and in 48%
of patients the tumors were poorly differentiated.
Eighteen percent of patients were optimally debulked.
A total of 151 cycles of epirubicin, paclitaxel, and
cisplatin were administered (median, 6 cycles; range,
1– 6 cycles).

Response
Response was assessed in the 28 women who entered
the study with clinically measurable disease (Table 2).
Twenty-four patients (86%) achieved an objective re-
sponse (95% confidence interval [CI], 67.3–96%) in-
cluding 19 CRs (68%) and 5 PRs (18%). Thirty women
who either had achieved cCR or did not have measur-
able disease at study entry were eligible for a reassess-

ment laparotomy; 12 patients refused the procedure,
and 18 patients underwent the operation; in 9 patients
(50%), there was no evidence of microscopic or mac-
roscopic disease (pathologic CR), and in 9 patients
there were findings of active tumor (microscopic in 5
and macroscopic tumor in 4 patients).

Remission Duration and Survival
The median overall survival had not been reached at
the 40-month follow-up (Fig. 1). At the time of the
analysis, 57.5% of patients were alive. The median

TABLE 1
Patient Characteristics

Characteristic No. of patients (%)

Total no. of patients 40
Age (yrs)

Median 60
Range 34–75

ECOG performance status
0 29 (73)
1 7 (18)
2 4 (10)

Histologic type
Serous 23 (58)
Endometrioid 6 (15)
Clear cell 6 (15)
Mucinous 4 (10)
Unknown 1 (3)

Tumor grade
1 3 (8)
2 18 (45)
3 19 (48)

FIGO Stage
III 36 (90)
IV 4 (10)

Debulking
Suboptimala 33 (83)
Optimal 7 (18)

Measurable disease
Yes 28 (70)
No 12 (30)

ECOG: Eastern Cooperative Oncology Group; FIGO: International Federation of Gynecology and Ob-

stetrics.
a Residual masses .2 cm after initial surgery.

TABLE 2
Clinical Response among Women with Measurable Disease

Clinical response
No. of patients
(%)

95% confidence
interval

Objective response 24 (86) 67.3–96
Complete response 19 (68) 47.7–84.1
Partial response 5 (18) 6–36.9
Stable disease 0 0
Progressive disease 4 (14) 4–32.7

Combination Chemotherapy for Ovarian Carcinoma/Papadimitriou et al. 1549



survival of patients without disease at reassessment
laparotomy (pathologically complete responders) also
had not been reached whereas the median survival for
women with positive laparotomy was 31.2 months
(range, 7– 48.61 months). The median time to pro-
gression for all patients was 18.7 months (range, 2.1–
50.01 months) (Fig. 2). Thirteen patients (32.5%) re-
mained free of progression for at least 3 years. The
median time to progression for women with measur-
able disease was 17.2 months (range, 2.1– 46.61
months), and the median time to progression for pa-
tients without measurable disease had not been
reached. The median remission duration for the pa-
tients with measurable disease who responded to
treatment (n 5 24) was 14 months (range, 3.2– 45.01

months), and 17% of such patients remained in remis-
sion for at least 3 years.

Serologic Response
Serum CA 125 levels were elevated in 33 patients (83%)
at the beginning of treatment. The median survival of
23 women (67%) who showed a normalization of CA
125 after the second cycle of chemotherapy had not
been reached whereas the median survival for patients
without normalization of CA 125 after 2 courses of
chemotherapy was 35.4 months (P 5 0.002).

Toxicity
Detailed toxicity data according to the WHO scale
were available for all cycles (Table 3). Toxic nonhema-
tologic reactions primarily were comprised of Grade 2
or 3 nausea and emesis in 38% of patients and revers-
ible alopecia in all patients. Renal toxicity Grade 2 or 3
occurred in 2 patients (5%) but was completely revers-
ible without discontinuation of the treatment. Thir-
teen percent of patients had Grade 1 renal toxicity,
and 57% had Grade 1 or 2 neuropathy. We did not
observe any incident of significant diarrhea or mu-
cositis. No patient developed symptoms and signs of
heart failure. Grade 3 or 4 granulocytopenia occurred
in 30% of patients, but only 2 episodes of neutropenic
fever were documented. Most patients developed mild
or moderate anemia, but we did not observe Grade 4
anemia or thrombocytopenia.

Dose Intensity
The relative dose intensities are shown in Table 4. For
epirubicin, 81% of patients had a dose intensity of

FIGURE 1: Overall survival is shown.

FIGURE 2: Time to progression for all patients is shown.

TABLE 3
Toxicity According to WHO Criteria

Toxicity

Percentage of patients affected (Grade)

0 1 2 3 4

Granulocytopenia 35 20 15 15 15
Anemia 18 49 28 5 0
Thrombocytopenia 90 8 2 0 0
Alopecia 0 0 13 87 0
Nausea/emesis 23 39 36 2 0
Renal 79 15 3 3 0
Hepatic 100 0 0 0 0
Stomatitis 85 10 5 0 0
Diarrhea 85 13 3 0 0
Neurotoxicity 44 49 8 0 0
Myalgias/arthralgias 83 15 3 0 0
Allergy 97 3 0 0 0

WHO: World Health Organization.

The highest level of toxicity was recorded.
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. 80% of the intended dose. For paclitaxel and cispla-
tin, these figures were 73% and 56%, respectively.

DISCUSSION
The combination of paclitaxel with a platinum analog
is the preferred chemotherapy regimen for the treat-
ment of patients with newly diagnosed advanced
EOC.14 –19 Despite the progress that has been achieved
by incorporating paclitaxel into first-line regimens,
most of these patients will develop recurrences and
will die of their disease. A method to improve results is
the addition of other drugs that are regarded as not
completely cross-resistant to platinum–paclitaxel
combination regimens. Among other drugs, anthracy-
clines are one of the possible candidates for incorpo-
ration as the third drug into first-line regimens for
advanced EOC. Currently, the largest experience with
single-agent anthracycline therapy in ovarian carci-
noma has been obtained with doxorubicin and epiru-
bicin. Although results with these 2 agents may be
affected by other disease and patient characteristics,
response rates are 30 – 40% in first-line and 5–20% in
second-line regimens.7

Results from meta-analyses have suggested that
anthracyclines, when added to platinum– cyclophos-
phamide regimens, offer some benefit in regard to
long term survival. All analyses used data from trials in
which doxorubicin was the anthracycline added.20 –23

Conversely, the comparison of epirubicin with doxo-
rubicin in combination with a platinum compound
with or without an alkylating agent has been studied
in three small randomized trials.24 –26 In all three stud-
ies, response rate and survival were similar, but car-
diotoxicity was reported to be higher in the patients
treated with doxorubicin containing regimens. Cur-
rently, it is unknown whether the additional impact of
anthracyclines will be maintained when these drugs
are combined with the new standard regimens of pac-
litaxel and platinum analog.

Several pilot studies have affirmed the feasibility
of combining an anthracycline with a combination of
a platinum analog and paclitaxel for the treatment of

gynecologic malignancies. Epirubicin was combined
with paclitaxel and cisplatin in four studies (Table
5)7,27–30 and with paclitaxel and carboplatin in four
other studies.31–34 In our current Phase II study, we
administered epirubicin at a dose of 50 mg/m2 fol-
lowed by paclitaxel at a dose of 135 mg/m2 intrave-
nously (i.v.) over a 3-hour period and cisplatin 75
mg/m2. This sequence was chosen because there is
evidence of additive or even synergistic effects when
paclitaxel is followed by cisplatin.35 Also, epirubicin
preceeding paclitaxel has shown excellent tolerability
(specifically no cardiotoxic events have been reported)
in a breast carcinoma trial.36 We did not perform a
Phase I trial to define the maximal tolerated dose of
the three drugs of our combination. We used a stan-
dard dose of cisplatin and a lower dose of paclitaxel at
135 mg/m2 i.v. over 3 hours to minimize the incidence
of neurotoxicity associated with the combination of
cisplatin and higher dose (175 mg/m2) of a 3-hour
infusion of paclitaxel. We added to these two agents a
moderate dose of epirubicin to avoid excessive myelo-
toxicity. We treated 40 consecutive patients with Stage
III and IV epithelial ovarian carcinoma referred to our
department during a relatively short period of 12
months. Few of our patients had undergone optimal
debulking, and this is primarily because patients with
presumed “inoperable” bulky disease are preferen-
tially referred to our hospital. We included patients
with measurable disease after primary cytoreductive
surgery (28 women, 70%) as well as patients without
measurable disease (12 women, 30%). The response
rate assessed in 28 women with measurable disease
was 86%, including 19 CRs (68%) and 5 PRs (18%).
Fifty percent of patients who underwent reassessment
laparotomy were found to be in pathologic CR. Fur-
thermore, the median time to progression for all pa-
tients was 18.7 months. The median overall survival
had not been reached. Some other groups also have
reported preliminary efficacy data for the three-drug
regimen consisting of an anthracycline, paclitaxel, and
platinum analog. Overall, response rates ranged from
63% to 100% of assessable patients, with CR rates of
40 – 89%.27–34,37–39 However, these data should be in-
terpreted with caution because each study included
few patients, and two of these trials included patients
with gynecologic malignancies other than epithelial
ovarian carcinoma .27,37

In our study, CA 125 levels were elevated at the
beginning of treatment in 33 patients (83%). We could
observe a statistically significant increase of the me-
dian overall survival among 23 women (67%) with a
quick normalization of CA 125 when compared with
the median survival of patients without normalization
of CA 125 after 2 courses of chemotherapy (P

TABLE 4
Percentage of Patients by Relative Dose Intensity of Epirubicin,
Paclitaxel, and Cisplatin Combination

Drug delivery

Relative dose intensity

>90% 81–90% 71–80% < 70%

Epirubicin (%) 50 31 11 8
Paclitaxel (%) 42 31 19 8
Cisplatin (%) 25 31 28 17

Combination Chemotherapy for Ovarian Carcinoma/Papadimitriou et al. 1551



5 0.0023). A wide range of definitions has been used in
the past to describe CA 125 changes; however, most
investigators have shown that an early decrease of CA
125 values (expressed either as normalization after 1,
2, or 3 courses of chemotherapy or as a short half-life)
is one of the most important predictors of longer
survival,40 – 42 whereas the pretreatment values did not
have an independent prognostic relevance. Both Red-
man et al.43 and Ron et al.44 found that an earlier
evaluation of CA 125 normalization (after two courses)
permitted a better estimate of prognosis. The strong
and independent prognostic relevance of early nor-
malization of CA 125 value also has been confirmed by
a Southwest Oncology Group study.45

The relatively small number of patients included
in our study prevented us from performing a formal
analysis for other possible prognostic factors affecting
response and survival. We used epirubicin instead of
doxorubicin to avoid the cardiotoxic events, which
have been described with the combination of doxoru-
bicin and paclitaxel.46 Because we used relatively low
doses of epirubicin and paclitaxel, we did not perform
baseline or serial echocardiograms or multiple gated
acquisition scans. Thus, we could not assess whether
our combination was associated with decrements in
ejection fraction. However, there was no clinical evi-
dence of clinical cardiac impairment in any of our
patients during treatment, after completion of chemo-
therapy or during the follow-up period. We gave pac-
litaxel as a 3-hour intravenous infusion to administer
the combination on an outpatient basis. We used rel-
atively low doses of paclitaxel and epirubicin and also
added a 5-day course of G-CSF to avoid excessive
neutropenia. Despite this, one-third of our patients
developed Grade 3 or 4 neutropenia of short duration
with only two episodes of neutropenic fever success-
fully treated by oral antibiotics. The more common
nonhematologic side effects were alopecia and nausea
and emesis. Only 8% of our patients developed Grade

2 neurotoxicity, a finding attributed to the low dose of
paclitaxel used. In other series, 3-hour paclitaxel at
higher doses and cisplatin at 75 mg/m2 was associated
with a significant incidence of severe neurotoxici-
ty.47,48

We conclude that our regimen appeared highly
active in the management of patients with advanced
epithelial ovarian carcinoma most of whom had sub-
optimally debulked tumors. Although we used rela-
tively low doses of epirubicin and paclitaxel, we ob-
served responses in 86% of patients, and the median
survival had not been reached at 40 months after the
accrual of the last patient. The combination was well
tolerated and could be administered on an outpatient
basis. However, further evaluation is justified to
clearly define the role of anthracyclines as an addi-
tional agent to the current paclitaxel and platinum
gold standard regimens as well as the more appropri-
ate doses.
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