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Introduction

Epithelial ovarian cancer (EOC) is the most lethal
gynecologic malignancy, accounting for 8,000 new diag-
noses and 4,000 deaths annually in Japan [1]. Early diag-
nosis of EOC is extremely difficult because most patients
with early-stage disease are asymptomatic, so that as
many as 80% of patients present with advanced disease.
The patients are usually treated with cytoreductive
surgery, followed by platinum and paclitaxel chemother-
apy. Initial response rate for these treatments exceeds
70% [2]. Despite initial responses, the majority experi-
ence relapse, with a median disease-free interval of 18 to
24 months. The recurrent cases are classified into three
categories: platinum-sensitive (relapse � 6 months from
initial platinum therapy), platinum-resistant (relapse
within 6 months from initial platinum therapy), and plat-
inum-refractory (stable disease or progressive disease
during initial platinum therapy). Based on the National
Comprehensive Cancer Network (NCCN) guideline, plat-
inum-based combination therapy should be considered
for platinum-sensitive recurrences; however, for plat-
inum-resistant/refractory cases, non-platinum monother-
apy is recommended [3]. 

After second-line chemotherapy, most patients have a
progressive course. The length of response in the second-
line approach using a platinum-based regimen is reported
to be shorter than that in primary chemotherapy [4]. After

second relapse, third-line chemotherapy is usually per-
formed; however, a standard regimen has not been deter-
mined yet. It remains unclear whether third-line chemother-
apy can prolong the survival or have clinical benefit. Many
reports showed the effect of salvage chemotherapy;
however, most of the reports focused on the efficacy of
particular drug regimens and only a few reports demon-
strated the efficacy of third-line chemotherapy [5-7]. 

Thus, in this study we aimed to evaluate the effects of
third-line chemotherapy and its prognostic factors. 

Materials and Methods

Patients

We retrospectively reviewed the medical records of women
with recurrent ovarian cancer who received third-line
chemotherapy. Forty patients who started to receive third-line
chemotherapy between February 1998 and October 2008 were
included in this study. All patients underwent initial surgery and
primary chemotherapy consisting of a platinum/taxane regimen,
and received second-line chemotherapy after the first relapse.
Patients who underwent surgery at relapse were not included.
All patients were followed up at the Department of Obstetrics
and Gynecology, Keio University Hospital, Tokyo. Treatment
decisions for third-line chemotherapy were usually made by the
attending clinician. Data were collected on age, International
Federation of Obstetricians and Gynaecologists (FIGO) staging,
histologic type, the extent and outcome of surgery, prior
chemotherapeutic treatments and disease responses, recurrent
sites, intervals between primary, secondary and tertiary treat-
ments and overall survival after receiving the third-line drug. 
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Definition of chemotherapy sensitivity of primary chemo-
therapy

“Refractory,” “resistant,” and “sensitive” in the first recurrence
were defined as follows: Refractory: progression, partial remis-
sion, or stable disease on primary chemotherapy; Resistant: com-
plete remission and relapse < 6 months after stopping primary
chemotherapy; Sensitive: complete remission and relapse � 6
months after stopping primary chemotherapy. 

The treatment-free interval (TFI) before third-line chemother-
apy was defined as the interval between the end of second-line
chemotherapy to the start of third-line chemotherapy. 

Evaluation of response of third-line chemotherapy

Response was based on two-dimensional measurements of the
lesions based on computed tomography (CT) or magnetic reso-
nance imaging (MRI). A complete response (CR) was defined as
no evidence of disease on imaging studies, with normalization of
the serum CA125 level. Partial response (PR) was defined as a >
50% decrease in tumor size. Progressive disease (PD) was
defined as a > 25% increase in tumor size or the appearance of a
new lesion. Stable disease (SD) was defined as neither sufficient
shrinkage to qualify for PR nor sufficient increase to qualify for
PD. The CA125 response criteria were not used; however, the
patients were not considered as having partial response or no
change if there was an increase of CA125. Overall survival (OS)
was defined as the interval from the first day of administration of
third-line drug to the day of death. 

Statistical analysis

The relationship between response rate or non-PD rate and
age, histology, regimen, and TFI were analyzed by Fisher’s
exact test. Patients were categorized by age (young vs old), his-
tology (serous vs non-serous), regimen (monotherapy vs com-
bination therapy), and TFI (< 3 months vs � 3 months). Factors
influencing overall survival were analyzed by Cox’s propor-
tional hazard test and the Kaplan-Meier test. After investigation
of the multicollinearity of these factors, multivariate Cox’s pro-
portional hazard test was applied. A value of p < 0.05 was con-
sidered statistically significant. Statistical calculations were
performed using SPSS Statistics software version 17.0 for
Windows (SPSS, Chicago, IL).

Results

Patients

Median age at the time of third-line chemotherapy was
57 years (range: 34-78). Clinical stage and histology
were as follows: clinical stage (I, 3; II, 5: III, 23; IV, 9);
histology (serous, 24; clear cell, 7; endometrioid, 5;
mucinous, 1; undifferentiated, 3). In the first recurrence,
23 patients were platinum-sensitive and 17 patients were
platinum-resistant. Twenty-one patients received the plat-
inum/taxane regimen, nine patients received
cisplatin+irinotecan, four patients received cisplatin+dox-
orubicin+cyclophosphamide, two patients received
irinotecan, and one patient each received liposomal dox-
orubicin, paclitaxel, docetaxel, or carboplatin as second-
line chemotherapy.

Clinical backgrounds of second relapse patients are
shown in Table 1. Second recurrent sites were as follows:

30 patients had a solitary site (abdominal cavity, 9; lymph
node, 8; pelvic cavity, 7; liver, 3; pleura, 2; lung, 1) and
ten patients had multiple sites. TFI from the last day of
second-line chemotherapy to the day of the start of third-
line chemotherapy was 0-3 months in 18 cases, 3-6
months in two cases, and � 6 months in 20 cases. Per-
formance status (PS) was 0-1 in 36 cases and 2 in four
cases at third-line chemotherapy. Nineteen patients
received single agent chemotherapy (taxane, 9; irinotecan,
4; liposomal doxorubicin, 3; other, 3) and 21 patients
received combination chemotherapy (platinum/taxane, 15;
cisplatin+irinotecan, 3; cisplatin+doxorubicin+cyclophos-
phamide, 2; other, 1) as third-line chemotherapy. The
median number of treatments with third-line chemotherapy
was four cycles (range, 1-15).

Relationships between clinical factors and the response
rate or non-PD rate of third-line chemotherapy

Relationships between clinical factors and the response
rate or non-PD rate of third-line chemotherapy are shown
in Table 2. In total, response rate and non-PD rate in all
cases were 23% and 63%, respectively. In all cases, age,
regimen, histology, and chemosensitivity of first-line
chemotherapy were not related with response rate or non-
PD rate in third-line chemotherapy. The cases for which
TFI � 3 months had a higher non-PD rate than the cases
with TFI < 3 months (86% vs 33%, p = 0.002). In plat-
inum-sensitive cases, the response rate and non-PD rate
were 30% and 70%, respectively. TFI was significantly

Table 1. — Patient characteristics of third-line chemotherapy.

Clinical factor n

Sensitivity of primary chemotherapya

Sensitive 23
Refractory/Resistant 17

TFIb

0-3m 18
3-6m 2
6m- 20

Recurrent site
Solitary 30
Abdominal cavity 9
Lymph node 8
Pelvic cavity 7
Liver 3
Pleura 2
Lung 1
Multiple 10

Therapeutic regimen
Mono 19

Taxane 9
Irinotecan 4
Liposomal doxorubicin 3
Other 3

Combination 21
Platinum/taxane 15
Cisplatin+irinotecan 3
Cisplatin+doxorubicin+cyclophosphamide 2
Other 1

aChemosensitivity: Sensitivity to primary chemotherapy.
bTFI: Treatment-free interval after stopping second-line chemotherapy
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related with non-PD rate (88% vs 17%, p = 0.007);
however, age, regimen, and histology were not related with
non-PD rate. In resistant cases, the response rate and non-
PD rate were 12% and 53%, respectively. TFI and regimen
tended to be related with non-PD rate (80% vs 45%; 70%
vs 29%); however, these differences were not statistically
significant. Age and histology were not related.

Relationship between clinical factors and overall
survival

The median overall survival for all cases was 498 days
(29-3335 days). Twenty-four patients died, 13 were alive
with disease, and three were alive with no evidence of
disease at the last day of February 2009. The median OS
was significantly longer in non-PD cases than in PD
cases (1110 days vs 164 days, p < 0.001) (Figure 1). The
OS was significantly related to TFI, but not to histology,
chemosensitivity of first-line chemotherapy, chemother-
apy regimen, or age. The OS was longer in cases for
which TFI � 3 months than in TFI < 3 months (1195 days
vs 235 days, p = 0.004) (Figure 2). TFI was an independ-
ent significant prognostic factor by univariate (HR 3.28,
p = 0.006) and multivariate (HR 3.21, p = 0.018) propor-
tional hazard tests (Table 3). 

Discussion

Despite a high clinical complete remission rate, ovarian
cancer patients still have high recurrence rate and require
second-line chemotherapy. The Gynecologic Oncology
Group has divided the disease into categories of sensitive
and resistant disease at six months of TFI [8]. The defi-
nition of sensitivity to treatment is initially described for

Figure 1. — Relationship between chemotherapy response and overall survival. The median OS was significantly longer in non-
PD cases than that in PD cases (1110 days vs 164 days, p < 0.001). (Dotted line indicates non-PD cases and solid line indicates
PD cases).
Figure 2. — Relationship between treatment-free interval from second-line chemotherapy and overall survival. The OS was longer
in TFI � 3 months than in TFI < 3 months (1195 days vs 235 days, p = 0.004). (Dotted line indicates TFI � 3 months and solid
line indicates TFI < 3 months).

Table 2. — The effect of third-line chemotherapy.

Clinical factor CR+PR CR+PR+SD
(9 cases) (25 cases)

All cases (40 cases)
Sensitivity Sensitivea 30% (7/23) 70% (16/23)

Refractory/Resistantb 12% (2/17) 53% (9/17)
Age Median > 11% (2/18) 72% (13/18)

Median � 32% (7/22) 55% (12/22)
Regimen Monoc 11% (2/19) 53% (10/19)

Combd 33% (7/21) 71% (15/21)
TFIe 0-3m 11% (2/18) 33% (6/18)

3m- 32% (7/22) 86% (19/22)
Histology Serous 21% (5/24) 58% (14/24)

Non-serous 25% (4/16) 69% (11/16)
Sensitive (23 cases) (7 cases) (16 cases)
Age Median > 11% (1/9) 78% (7/9)

Median � 43% (6/14) 64% (9/14)
Regimen Mono 8% (1/12) 67% (8/12)

Comb 55% (6/11) 73% (8/11)
TFIe 0-3m 0% (0/6) 17% (1/6)++

3m- 41% (7/17) 88% (10/15)++

Histology Serous 27% (4/15) 67% (10/15)
Non-serous 38% (3/8) 75% (6/8)

Refractory/Resistant (17 cases) (2 cases) (9 cases)
Age Median > 11% (1/9) 67% (6/9)

Median � 13% (1/8) 38% (3/8)
Regimen Mono 14% (1/7) 29% (2/7)

Comb 10% (1/10) 70% (7/10)
TFIe 0-3m 17% (2/12) 45% (5/12)

3m- 0% (0/5) 80% (4/5)
Histology Serous 11% (1/9) 44% (4/9)

Non-serous 13% (1/8) 63% (5/8)
aSensitive: Complete remission and relapse � 6 months after stopping primary
chemotherapy. bRefractory/Resistant: Progression, partial remission, or no change on
primary chemotherapy/complete remission and relapse < 6 months after stopping
primary chemotherapy. cMono: Single agent chemotherapy, dComb: Combination
chemotherapy. eTFI: Treatment-free interval after second-line chemotherapy. +p =
0.002.  ++p = 0.007,

Fig. 1 Fig. 2
p < 0.001

p = 0.004

Time (days) Time (days)
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platinum drugs, but this criterion is generally applied to
other chemotherapeutic regimens, such as paclitaxel, as
well [9]. Based on the NCCN guideline, platinum-based
combination therapy should be considered for platinum-
sensitive recurrences; however, for platinum-
resistant/refractory cases, non-platinum monotherapy is
recommended [3]. For sensitive cases, the aim of second-
line chemotherapy is to prolong survival, while for resist-
ant cases the aim is mainly palliation. However, the
length of response in the second-line approach using the
platinum-based regimen is generally reported to be
shorter than that in primary chemotherapy [4], while the
role of third-line chemotherapy remains unclear. 

Tangjitgamol et al. evaluated the efficacy of third-line
chemotherapy and reported that response rate and non-
PD rate were 16% and 47%, and median OS after third-
line treatment was 15.8 months [6]. Bodnar et al. evalu-
ated the effect of topotecan as third-line chemotherapy
and reported that response rate and non-PD rate were
15% and 45% [10]. In addition, Spannuth et al. per-
formed a prospective phase II study of topotecan for sec-
ondary platinum-resistant recurrent ovarian cancer as
third-line chemotherapy and showed that response rate
and non-PD rates were 14% and 55% [11]. As we
reported in this study that response rate and non-PD rate
were 23% and 63%, and median OS duration after third-
line chemotherapy was 498 days, the data described
above were concordant with our study. 

Villa et al. reported a high response rate (48%) of third-
line chemotherapy; however, that report included as
patients only those with recurrent ovarian cancer that was
platinum-sensitive [5]. Nishio et al. also showed a high
response rate (41%) of third-line chemotherapy [7]. Our
response rate of 23% was much lower than that reported
by Nishio et al. This might be due to the differences in
patient population or chemotherapy regimen. For
example, in Nishio’s report 69% were platinum-sensitive
cases, while in our report 58% were sensitive cases. In
addition, in the present study, the median OS was signif-
icantly longer in non-PD cases than that in PD cases.
However, the two reports above demonstrated that there
was no significant difference in OS between third-line
responders and non-responders [6, 7]. Two reasons are
proposed, as follows: 1) The clinical factors, including
patient population and therapeutic regimen, differ among
these retrospective studies; 2) Previous reports evaluated

the relationship between chemotherapy response
(CR+PR) and OS, while our study evaluated the relation-
ship between non-PD and OS. We believe that stable
disease is a clinical benefit in the third-line setting. In our
study, the response group (CR+PR) consisted of only
nine cases and there was no significant relationship
between response rate and OS (p = 0.197). Further study
will be required to clarify these observations.

The NCCN guideline recommends that platinum-based
combination therapy should be considered for platinum-
sensitive recurrences and, non-platinum monotherapy for
platinum-resistant/refractory cases [3]. However, there is
no definitive guideline for the third-line setting. In the
present study, TFI from second-line chemotherapy can be
used to predict the effect of third-line chemotherapy. We
classified TFI into the two categories of less and more
than three months, because the second relapse usually
occurs in a shorter interval than the first recurrence, as
mentioned, and only two patients were in the category of
TFI 3-6 months. The OS was longer in patients with TFI
� 3 months than in TFI < 3 months, and the TFI was an
independent significant prognostic factor by univariate
and multivariate proportional hazard tests. Nishio et al.
reported that primary disease-free interval (DFI) was a
useful predictor of the survival benefit of third-line
chemotherapy; however, secondary DFI was not related
with OS [7]. This discrepancy remains unclear. Further
study will be needed.

Conclusion

The non-PD rate of third-line chemotherapy was
related to OS. TFI from second-line chemotherapy may
predict the survival benefit of third-line chemotherapy. In
the third-line setting, we must consider TFI and clinical
benefit before administration.
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