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Introduction

Today, standard first-line chemotherapy for treatment
of ovarian carcinoma involves both paclitaxel and plat-
inum [1-4]. Long-term survival for women with
advanced-stage ovarian carcinoma is only 30%, even
among those who have had optimal cytoreduction and
front-line combination chemotherapy [1, 3, 5, 6]. Several
reports have suggested that patients with ovarian cancer
who initially respond to platinum-based treatment and in
whom the disease recurs may respond to retreatment with
platinum-based agents. Patients with recurrent ovarian
carcinoma are considered to fall into one of two groups
for which the prognoses differ. Patients in whom the dis-
ease progresses during primary therapy or after a treat-
ment-free interval of < 6 months are considered platinum-
refractory; those in whom the disease relapses or the dis-
ease progresses after a treatment-free interval of > 6
months are considered platinum-sensitive. Platinum-sen-
sitive patients are more likely to respond to subsequent
chemotherapy; the probability of a second response
increases up to 60% [7-12], and as a result, the prognosis
is more favorable [9, 11, 13-15]. In addition, several stud-
ies have shown that the response rate improves with
longer platinum-free periods, thus providing evidence
that nonplatinum-based compounds may be efficacious in
a subgroup of platinum-sensitive patients [9, 16-18]. 

Platinum-sensitive patients receiving platinum-based
combination chemotherapy vs single-agent chemotherapy

also show prolonged survival and progression-free sur-
vival intervals [19-21], but platinum-based combination
regimens are not always successful as second-line treat-
ment in platinum-sensitive patients. In such cases, single-
agent chemotherapy may be appropriate. 

We conducted a study to examine the efficacy and safe-
ty of second-line chemotherapy in patients with ovarian
cancer, asking whether multi-agent chemotherapies are
always useless in patients for whom first-line carbo-
platin/paclitaxel (TC) chemotherapy has failed.

Patients and Methods
Subjects of our study included 60 patients with ovarian, peri-

toneal, or tubal carcinoma who were treated by second-line
platinum-based combination chemotherapy at the Cancer Insti-
tute Hospital, Tokyo, Japan, between June 2005 and December
2008. All patients had received a combination of platinum and
taxane combined chemotherapy as first-line chemotherapy.
Disease stages were determined according to the International
Federation of Gynecology and Obstetrics criteria.

Thirty-nine of the 60 patients were treated with irinotecan
(CPT-11) plus cisplatin (CDDP) or nedaplatin (NDP), and
21were treated with docetaxel (DTX) plus cisplatin (DP). The
patients were divided into two groups: those in whom the
disease progressed during the initial platinum-based chemother-
apy, in whom the disease remained stable, or in whom the
disease relapsed within six months after completion of the plat-
inum-based chemotherapy (platinum-refractory group, Group
A; n = 29) and those in whom a progression-free interval of >
6 months was seen after completion of the platinum-based
chemotherapy (platinum-sensitive group, Group B; n = 31). The
two patient groups are shown in Figure 1. 
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Purpose: We examined whether second-line multi-agent chemotherapies are of any value for carboplatin/paclitaxel (TC)-refracto-
ry ovarian cancer. Methods: Subjects included 60 patients with ovarian, peritoneal, or tubal carcinoma who received second-line plat-
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platin shortly after TC failure. Patients were divided between those who were refractory to initial platinum-based chemotherapy (n
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efficacy of second-line multi-agent chemotherapy is low, suggesting the use of monochemotherapy. 
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appearance of all evident disease for at least four weeks. Partial
response was defined as a > 30% decrease in the product of per-
pendicular diameters for each measurable lesion without the
appearance of a new lesion or increase in evaluable lesions or
markers for at least four weeks. Progressive disease was defined
as a > 20% increase in the product of perpendicular diameters
of any measurable lesion or the appearance of any new disease.
Stable disease was defined as disease for which none of these
criteria were met. A progression-free interval was defined as the
period of time from the day the study drug was administered
until disease progression was observed. Survival was defined as
the period from the first day of study drug administration to the
day of death or last follow-up examination.

The severity of adverse events was assessed according to the
Common Terminology for Adverse Events (CTCAE), version
3.0.

Results

Study population

Patient characteristics are shown per group in Table 1.
Mean age of the patients was 57.4 years (range, 39-78
years). Overall, the numbers of patients with ovarian car-
cinoma, tubal carcinoma, and peritoneal carcinoma were
55, 3, and 2, respectively. The numbers of patients with
serous adenocarcinoma and clear cell adenocarcinoma,

Follow-up examinations were done every month. All follow-
up examinations included pelvic examination, transvaginal
ultrasonography, tumor marker CA125 antigen assay, and iden-
tification of late complications. Every six months, we obtained
a computed tomography scan of the abdomen and a chest X-ray
film. For each patient, survival was calculated from the date
therapy was started to the date of the last follow-up examina-
tion. Survival curves were drawn according to the Kaplan-
Meier method. Differences in patient characteristics, progres-
sion-free survival time, overall survival time, and toxic events
were evaluated by exploratory global chi-square test; p values <
0.05 were considered statistically significant.

Treatment schedule

For the CPT-11/CDDP regimen, patients received 60 mg/m2

irinotecan on days 1, 8, and 15, and 60 mg/m2 CDDP on day 1.
Cycles were repeated every 28 days. For the CPT-11/NDP
regimen, patients received 60 mg/m2 CPT-11 on days 1 and 8,
and 80 mg/m2 NDP on day 1. Cycles were repeated every 28
days. For the DP regimen, patients received 60 mg/m2 docetaxel
and 60 mg/m2 CDDP on day 1. Cycles were repeated every 21
days. Cycles were repeated in the absence of progressive
disease or unacceptable toxicity. 

Evaluation of response and safety

Tumor response was evaluated according to the RECIST
guidelines. Complete response was defined as the complete dis-
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Figure 1. — Study groups.

Figure 2. — Disease-specific progression-free survival per
grroup. Survival curves drawn by the Kaplan-Meier method.

Figure 3. — Disease-specific overall survival per group. Sur-
vival curves drawn by the Kaplan-Meier method.

Fig. 1 Fig. 2

Fig. 3

p = 0.003

p = 0.0003
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were 42, and 12, respectively. The remaining six patients
comprised four with mixed-epitherial carcinoma, one
with transitional carcinoma, and one with squamous cell
carcinoma. Thirty-three of the 60 patients had been sub-
jected to one chemotherapy regimen previously, 24
patients had been subjected to two regimens, and the
remaining three patients had been subjected to more than
three regimens. There was no significant difference in
patient characteristics between the two groups, except
with respect to the number of patients who had undergone
more than three chemotherapy regimens. Overall, patients
been subjected to 1-8 courses (mean, 3.65 courses) of sec-
ond-line combination chemotherapy.

Response to treatment

Responses to treatment are shown per group in Table 2.
The response rate in Group A was 10.3%, (partial
response, n = 3). In group B, the response rate was 41.9%
(partial response, n = 5; complete response, n = 8). In
Group A patients given CPT-11, the complete response
rate was 0.0%, and the partial response rate was 15.0%.

In Group B patients given CPT-11, the complete response
rate was 14.3%, and the partial response rate was 28.6%.
In Group A patients given DTX, both the complete
response rate and partial response rate were 0.0%. In
Group B, the respective response rates were 18.2% and
18.2%.

Survival

Disease-specific progression-free survival curves are
shown per group in Figure 2. A significant difference (p =
0.00003) was noted between Group A and Group B in
progression-free survival. Mean time to disease progres-
sion was 3.83 months in Group A and 8. 0 months in
Group B (p = 0.006). Overall disease-specific survival
curves are shown per group in Figure 3. A significant dif-
ference in overall disease-specific survival was noted
between the two groups (p = 0.003). Mean overall sur-
vival time was 7.3 months in Group A and 9.37 months in
Group B (p = 0.028). 

Adverse events

Chemotherapy-related adverse events are shown per
group in Table 3. There were no statistical differences in
the incidence of adverse events between the two groups.
The most common CTCAE Grade 2 or above adverse
events were due to hematological toxicity: leukopenia
and neutropenia. Grade 3-4 leukopenia occurred in 38.5%
of patients treated with CPT-11 and in 71.4% of patients
treated with DTX (p = 0.0137). Grade 3-4 neutropenia
occurred in 59.0% and 85.7% of patients, respectively (p
= 0.0270). Bone marrow suppression was more severe in
patients treated with DTX than in patients treated with
CPT-11. 

Discussion

Recurrent epithelial ovarian carcinoma is usually incur-
able. It has been shown that, upon relapse, the probabili-
ty of a response to re-treatment with platinum-based
chemotherapy depends on the platinum-free interval [9].
Retrospective studies of platinum-based second-line ther-
apies have led to the identification of two subgroups of
patients with recurrent ovarian cancer: those with plat-
inum-refractory disease and those with platinum-sensitive
disease [9, 11].

There has been no report that combination chemother-
apy provides an advantage over single-agent chemothera-
py in patients with platimun-refractory disease [22, 23].
In the present study, only 10.3% of platinum-refractory
cases responded to second-line combination-chemothera-
py. Generally, single-agent chemotherapies have been
used in such patients in an effort to minimize toxicity and
preserve a patient’s quality of life. Several randomized
trials have compared outcomes of single agents in this
patient population. In general, these studies showed no
statistical difference, and no clear benefit of any one
agent has been established [24-27]. 

There have been several reports that platinum-based
combination chemotherapy, in comparison to single-

Table 1. — Patient characteristics per study group.

Group A (n = 29) Group B (n = 31) p value*

Age (years) 29-72 44-76
(mean: 55.9) (mean: 58.8)

Tumor site 
Ovary 27 28 .6958
Fallopian tube 2 1 .5115
Peritoneum – 2 .1000

Histotype
Serous 18 24 .1936
Clear cell 8 4 .1528
Mixed 2 2 .9450
Other 1 1 .9617

No. of
chemotherapy courses 1-7 1-8 

(mean: 3.0) (mean: 4.3)
* All p values were calculated by chi-square test for population.

Table 3. — Chemotherapy-related adverse events (grade 3-4
toxicity).

Group A Group B

Toxicity No. of Incidence No. of Incidence p value*
patients (%) patients (%)

Leukopenia 14 48.3 16 51.6 .7961
Neutropenia 19 65.5 22 71.0 .6502
Thrombocytopenia 1 3.4 2 6.5 .5898
Nausea/vomiting 1 3.4 – – .2250
Diarrhea 1 3.4 – – .2250
* All p values were calculated by chi-square test for population.

Table 2. — Responses to treatment per study group.

Group A (n = 29) Group B (n = 31)
No. (%) No. (%)

Complete response 0 5
Partial response 3 (10.3) 8 (41.9)

Stable disease 3 5
Progressive disease 23 (79.3) 13 (41.9)

} }
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agent therapy, prolongs overall survival and progression-
free survival in platinum-sensitive patients [13, 19-21,
28]. In addition, there have been several reports compar-
ing combination chemotherapies among platinum-sensi-
tive patients. In the International Collaborative Ovarian
Neoplasm 4 (ICON 4) and Arbeitsgemeinschaft
Gynäkologische Onkologie (AGO) Ovarian Cancer -2.2
randomized trial, more than 800 platinum-sensitive
patients with recurrent ovarian carcinoma were randomly
assigned to paclitaxel plus platinum or conventional plat-
inum-based chemotherapy. The paclitaxel plus platinum
combination improved overall survival and progression-
free survival among patients with relapsed platinum-sen-
sitive ovarian cancer [20]. Phisterer et al. studied 356
platinum-sensitive patients with recurrent ovarian carci-
noma who were randomly assigned to gemcitabine plus
carboplatin or carboplatin treatment. They reported that
gemcitabine plus carboplatin improved the progression-
free survival of these patients [13]. So, for platinum-sen-
sitive patients with recurrent disease, platinum with tax-
anes is recommended as first-line combination
chemotherapy. Moreover, in the S-P’s Caelyx in
Platinum-Sensitive Ovarian Cancer study conducted by
the Gynecologic Cancer Intergroup, over 900 platinum-
sensitive patients with recurrent ovarian carcinoma were
randomly assigned to treatment with liposomal doxoru-
bicin plus carboplatin or paclitaxel plus carboplatin. The
liposomal doxorubicin plus carboplatin combination
chemotherapy proved favorable in terms of progression-
free survival and quality of life [29].

However, when platinum-sensitive patients receive the
first-line combination chemotherapy for treatment of
recurrent diseases but a second response is observed,
there has not been any debate regarding the next
chemotherapy option. It is thought that monochemother-
apy is appropriate for such patients, as in platinum-refrac-
tory patients. It is noteworthy, however, that 41.9% of our
platinum-sensitive patients (Group B) responded to sec-
ond-line combination chemotherapy. These patients show
a high sensitivity to chemotherapy in general, so they
respond to the subsequent combination chemotherapy.

Generally, patients who have already received the pacli-
taxel-platinum combination as primary treatment are at
risk of severe cumulative neurotoxicity if this combina-
tion is used for relapse [30]. Phisterer et al. treated plat-
inum-sensitive patients with carboplatin or gemcitabine
plus carboplatin. Grade 3-4 hematologic toxicities were
significantly more frequent in the combination arm; neu-
tropenia was the predominant toxicity, but the toxicity
profile was considered acceptable [13]. Martin et al. treat-
ed platinum-sensitive patients with carboplatin or pacli-
taxel plus carboplatin and found no significant between-
group difference in grade 3-4 hematologic toxicities, but
mucositis, myalgia/arthralgia, and peripheral neuropathy
were more frequent in the combination arm [28]. In the
present study, neutropenia was the major hematologic
toxicity associated with both treatments. Hematologic
toxicity was more severe with the DTX regimen than with
the CPT-11 regimen, but there were no differences in

complications between Group A and Group B. The regi-
men used in the present study was also found to be safe
and well tolerated, and adverse events were mild to mod-
erate in the majority of patients. 

In conclusion, it is likely that the second-line combina-
tion chemotherapy for TC-refractory ovarian cancer dif-
fers in effectiveness between platinum-sensitive and plat-
inum-refractory patients, depending on whether cancer
was previously sensitive to chemotherapy. If there is a
history of response to chemotherapy, multi-agent
chemotherapy is worth considering even after TC failure.
When there is no history of previous success in
chemotherapy, the efficacy of multi-agent chemotherapy
as second-line chemotherapy is expected to be low, sug-
gesting the use of monochemotherapy. 
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