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Abstract

Background: Patients with relapsing ovarian cancer have a particu-
larly poor prognosis, it is thus important for oncology consultants to
anticipate the patient’s adverse prognosis and to select an optimum
treatment plan. We report here our retrospective review of the treat-
ment outcomes of the post-relapse survival (PRS) for ovarian cancer
and the different prognostic factors for relapsing patients.

Methods: Totally 242 patients with ovarian cancer were admitted
to our institution. All underwent surgery, and all achieved complete
remission of their primary disease. Of the 242 patients, 48 were sub-
sequently diagnosed with a recurrence. We retrospectively reviewed
their initial FIGO staging, the histology of their tumors, the treatment-
free interval (TFI), the number of recurrent lesions, the treatment for
the recurrence (whether treatment included surgery, radiotherapy or
chemotherapy), and the number of chemotherapy regimens applied
for treatment of the recurrence.

Results: The median age of the 48 relapse patients was 59 years
(range 34 - 83); the median follow-up period was 40 months (range
4 - 103). The multivariate Cox proportional hazards model demon-
strated that having a mucinous histology (P = 0.029), having a TFI
of less than 6 months (P = 0.0002), having a solitary recurrent le-
sion (P=0.011), and no chemotherapy (P = 0.007) were independent
risk factors associated with PRS. The number of recurrent lesions,
multimodal treatment for recurrence, the number of chemotherapy
regimens used for treatment, and use of bevacizumab were not inde-
pendent factors for PRS.

Conclusions: In regards to recurrent ovarian cancer, after achieving
complete surgical remission of the primary disease, having a muci-
nous adenocarcinoma histology and/or a TFI of less than 6 months
worsened the prognosis for the patient. Having a solitary recurrent
lesion was a better prognostic factor regardless of whether or not they
received surgical treatment. Chemotherapy could improve PRS, if the
performance status (PS) of the patient allows her to receive chemo-

Manuscript submitted April 4, 2018, accepted April 20, 2018

aDepartment of Obstetrics and Gynecology, Kaizuka City Hospital, Kaizuka,
Osaka, Japan

bCorresponding Author: Ai Miyoshi, Department of Obstetrics and Gynecol-
ogy, Kaizuka City Hospital, 3-10-20 Hori Kaizuka, Osaka 597-0015, Japan.
Email: aimiyoshi20090808@yahoo.co.jp

doi: https://doi.org/10.14740/jcgo488w

therapy, and if she is desirous of the attempt to extend her life.
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Introduction

Patients with ovarian cancer who have had a complete remis-
sion after their initial treatment still have a particularly poor
prognosis [1]; it is thus important for us as oncology consult-
ants to anticipate the patient’s adverse prognosis and to select
an optimized treatment plan. It is just as important for the pa-
tient and her family to have a clear picture of this prognosis
with which to consider their way of life going forward.

To give physicians the best current information to share
with their patients, we report here our retrospective review of
the treatment outcomes in our institution of the post-relapse
survival (PRS) for ovarian cancer and the different prognostic
factors for relapsing patients.

Patients and Methods

Between January of 2008 and December of 2016, 242 patients
with ovarian cancer were admitted to our institution at the De-
partment of Obstetrics and Gynecology of Kaizuka City Hos-
pital in Osaka, Japan. All underwent surgery and all achieved
complete remission of their primary disease. Of these 242 pa-
tients, 48 were subsequently diagnosed with a recurrence of
their ovarian cancer; they became the subjects of our study of
relapse outcomes.

In all cases, as their primary therapy, patients with ovar-
ian cancer underwent a total abdominal hysterectomy, bilateral
salpingo-oophorectomy, partial omentectomy and pelvic and
para-aortic lymph node dissection. Cytological assessment of
the peritoneal fluid was performed. Adjuvant postoperative
chemotherapy with platinum-based drugs was administered to
all patients with a tumor of grade 2 or higher, and/or a stage of
Ic or higher.

Following the completion of primary treatment, all 242
cases were confirmed, with a thoracic/abdominal CT scan, to
have achieved complete remission of their ovarian cancer. Pa-
tients were subsequently followed, at intervals of 3 - 6 months,
with abdominal ultra-sonograms, serum CA125 analyses and
thoracic/abdominal CT scans. The recurrence of disease was
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diagnosed and confirmed with emergence of a measurable le-
sion on CT scan, as previously described [2, 3].

The treatment for recurrent disease was basically with
chemotherapy, the regimen of which depended on whether
chemoresistance was encountered, and as judged by the treat-
ment-free interval (TFI) [4]. The regimen used after progres-
sion following the first chemotherapy regimen was decided by
individual doctors, based on any adverse effects and on the
performance status (PS) of the patient. If there were no con-
traindications, a combination therapy with bevacizumab and
maintenance was considered, regardless of former bevacizum-
ab usage [5-7]. If the recurrent disease was resectable, a com-
plete surgical resection was also attempted [8]. Radiotherapy
for recurrent disease was applied only for the palliation of dis-
ease symptoms.

From medical records, we retrospectively reviewed the
initial FIGO staging, the histology of the tumors, the interval
between the end of the initial treatment and the recurrence,
the number of recurrent lesions, the treatment for recurrence
(whether that included operation or radiotherapy, or only
chemotherapy) and the number of chemotherapy regimens ap-
plied for treatment of the recurrence. We obtained the patient’s
status for recurrent disease and survival, as of December 31,
2016, from which we calculated PRS.

Statistical analysis

MedCale (MedCalc Software, Ostend, Belgium) was used for
statistical analysis. PRS curves were constructed using the
Kaplan-Meier method and were evaluated for statistical sig-
nificance by the log-rank test. For comparison among multiple
groups, a Bonferroni correction was applied for the interpre-
tation of significance. Multivariate Cox proportional hazards
model (step-wise method) was calculated to select the inde-
pendent risk factors for survival probabilities. Statistical re-
sults were recognized as significant when the P-value was less
than 0.05.

Ethical issues

This investigation was a retrospective observational study. All
patients had given their comprehensive consent for the investi-
gational use of their clinical data.

Results

Medical records from 48 patients with a relevant relapse of
their ovarian cancer were available for this study. Their median
age was 59 years (range 34 - 83) and the median follow-up
period was 40 months (range 4 - 103).

Initial FIGO stage

Eleven patients (23%) were FIGO stage I, two (4%) were stage
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I1, 32 (67%) were stage 111, and three (6%) were stage IV.

Histology

Microscopic pathology examination revealed that 29 (60%) of
the 48 cases were serous adenocarcinoma, nine (19%) were
clear cell adenocarcinoma, three (6%) were mucinous adeno-
carcinoma, two (4%) were endometrioid adenocarcinoma and
five (11%) were of individual other types (carcinosarcoma,
granulosa cell tumor, leiomyosarcoma, mixed carcinoma and
undifferentiated carcinoma, respectively).

The interval between the end of initial treatment and the
beginning of treatment for recurrence

Of 48 cases, the median of the interval between the end of
initial treatment and the beginning of treatment for recurrence,
namely, the TFI, was 9.2 months (range 0.1 - 60.4). Eighteen
(38%) of the recurrent cases had a TFI of less than 6 months
(range 0.1 - 5.2). These 18 had all received chemotherapy and,
because of the shortened period to recurrence, were considered
to have had a platinum-resistant recurrence. The remaining 30
(62%) cases had a TFI of more than the 6 month cut-off (range
6.6 - 60.6), thus were assumed to have had a recurrence of a
more platinum-sensitive tumor.

The number of recurrence sites

Nine (19%) cases had a single recurrence site, 39 (81%) cases
had multiple sites of recurrence.

The treatment for recurrence

Six (13%) cases had salvage surgical reduction performed, 42
(87%) cases received only chemotherapy. All six salvage sur-
geries succeeded in complete cytoreduction.

The chemotherapy for recurrent disease

Chemotherapy was conducted for 42 (89%) of the 48 recurrent
cases. Twenty-two (46%) cases received one regimen of chem-
otherapy, 10 (21%) cases got two regimens, seven (15%) re-
ceived three regimens, and three (6%) received four regimens.
The remaining six (12%) cases turned down chemotherapy
and instead were given best supportive care (BSC).

Survival analysis

Of the 48 cases analyzed, the post-relapse median survival was
32.3 months (Fig. 1). The log-rank test for the Kaplan-Meier
method showed that the initial FIGO staging was not related
to PRS (P = 0.824, data not shown); however, the histology of
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Figure 1. Case post-relapse survival. The median of post-relapse sur-
vival (PRS) was 32.3 months.

the tumor was (P < 0.001) (Fig. 2). Using the Bonferroni cor-
rection, we found significant differences between cases with
serous adenocarcinoma and those with mucinous adenocarci-
noma (P <0.05) (Fig. 2).Those patients who were diagnosed as
having a relapsing TFI of less than 6 months had a significantly
worse PRS than patients with a TFI of more than 6 months
(P < 0.001) (Fig. 3). Patients with multiple recurrent lesions
also had a worse PRS than patients with a solitary lesion (P
= 0.029) (Fig. 4). Patients who received only chemotherapy
for recurrence treatment had a significantly worse prognosis
than patients who received multimodality therapy, includ-
ing surgery (P = 0.005). Patients treated with chemotherapy
showed significantly better prognosis than patients without
chemotherapy (P < 0.001) (Fig. 5). However, no trend was
recognized between the number of chemotherapy regimens
delivered and PRS (data not shown). Combining bevacizumab
immunotherapy with chemotherapy did not improve PRS over
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Figure 2. Relationship between histology and post-relapse survival.
Tumor histology was significantly associated with PRS (P < 0.001).
With the Bonferroni correction, there were significant differences in
PRS recognized between serous adenocarcinoma and mucinous ad-
enocarcinoma (P < 0.05).
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Figure 3. Post-relapse survival: comparison between treatment-free
interval (TFI) of less or more than 6 months. Patients with a TFI of less
than 6 months had a significantly worse prognosis than those with a TFI
of more than 6 months (P < 0.001).

chemotherapy alone (P = 0.951) (Fig. 6).

The multivariate Cox proportional hazards model dem-
onstrated that mucinous histology (P = 0.029), TFI within 6
months (P = 0.0002), solitary recurrent lesion (P =0.011), and
no chemotherapy (P = 0.007) were independent risk factors
associated with PRS (Table 1). The following were not inde-
pendent factors for PRS: the number of recurrent lesions, mul-
timodal treatment for recurrence, the number of chemotherapy
regimens used, and use of bevacizumab.

Among 18 patients who relapsed within 6 months after
initial therapy, 16 died within 46 months of the diagnosis of
recurrence and two patients were still alive at last check, 10
and 88 months, respectively, after recurrence.

Discussion
Analysis of the data using the multivariate Cox proportional
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Figure 4. Post-relapse survival is related to the number of recurrent le-
sions. Patients with multiple recurrent lesions had a significantly worse
prognosis than those with a solitary lesion (P = 0.029).
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Figure 5. Post-relapse survival: comparison between the use and non-
use of chemotherapy. Patients treated with chemotherapy showed sig-
nificantly better prognosis than patients not treated with chemotherapy
(P < 0.001). No trend was recognized between the number of chemo-
therapy regimens used and PRS.

hazards model demonstrated that having a TFI of less than 6
months (P = 0.0002) and a mucinous ovarian adenocarcinoma
(P = 0.029) were significantly associated with unfavorable
PRS (Table 1). This means that the primary ovarian tumor’s
initial sensitivity to chemotherapy, in particular to platinum-
based chemotherapy, is a primary prognostic factor for the
treatment of recurrent ovarian cancer.

For primary ovarian cancer treatment, we routinely ad-
ministered paclitaxel and carboplatin to patients as an adju-
vant postoperative chemotherapy, thus cases with recurrence
within 6 months after initial therapy were considered to have
had platinum-resistance recurrence [4]. The platinum-resistant
ovarian cancers included tumors which were refractory to the
primary platinum-based chemotherapy and had progression
within 6 months.

Gore et al reported that the progression-free interval, i.e.,
the period between the end of the initial treatment and the diag-
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Figure 6. Post-relapse survival: comparison between chemotherapy
with or without bevacizumab. Combining chemotherapy with bevaci-
zumab does not improve PRS over chemotherapy-alone (P = 0.951).
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Table 1. Post-Relapse Survival: Multivariate Analysis With Cox
Proportional Hazards Regression

Hazard ratio 95% CI
Mucinous histology 15.091
TFI within 6 months 4.806
Solitary recurrent lesion 0.126
No chemotherapy 9.092

Covariant P-value
1.314-173.2  0.029
2.093 - 11.035 0.0002
0.025-0.631 0.011

1.850 - 44.67  0.007

TFI: treatment-free interval.

nosis of a relapse, was a significant prognostic factor for both
recurrence response to treatment and PRS; in their study only
17% of patients who relapsed before 18 months responded to
treatments, as compared to 53% who responded when relaps-
ing after 18 months [9].

Patients may be distinguished as platinum-refractory (pro-
gression occurs under the initial platinum-based therapy), plat-
inum-resistant (a relapse occurs within 6 months), or as plati-
num-sensitive (relapsed after 6 months) [10]. Ideally, patients
with platinum-resistance should receive non-platinum therapy
for recurrence [10]. Paclitaxel, topotecan, pegylated liposomal
doxorubicin (PLD), and gemcitabine, which have all demon-
strated some activity in platinum-resistant patient populations,
are reasonable treatment options [11-15]. Although there are
reports that combination therapy with non-platinum agents
demonstrates an improvement for progression-free survival
(PFS) compared with single agent chemotherapy [12, 14, 16],
a monotherapy should be considered first, given that no ad-
vantage appears to accrue from the use of non-platinum-con-
taining combination chemotherapy in patients with platinum-
resistant disease [17, 18].

In the present investigation, all 48 cases of ovarian can-
cer achieved complete remission after the initial surgery and
chemotherapy. That suggests that the TFI in this study was
equivalent to the disease-free interval used in many other
studies. We indicate that, in regards to cases with complete
remission and then delayed recurrence, i.e., platinum-sensitive
ovarian cancers, the length of the delay more directly affects
survival probability after the recurrence than in cases directly
refractory to the initial platinum treatments.

For the platinum-sensitive recurrence of ovarian cancer,
the OCEANS study indicated that platinum-based chemo-
therapy with bevacizumab, followed by bevacizumab main-
tenance, significantly improved PFS after recurrence [5]. Pu-
jade-Lauraine et al, in the AURELIA Phase III trial, found that
bevacizumab combined with chemotherapy also statistically
improved PFS for platinum-resistant recurrent ovarian cancer
[6]. However, the OCEANS and AURELIA studies have yet
to prove that bevacizumab use contributes to the elongation of
overall survival [6, 19]. In our institution, we add bevacizumab
to non-platinum single-agent chemotherapy (weekly paclitax-
el, topotecan, PLD, or gemcitabine) for any platinum-resistant
recurrent patients who match the eligibility criteria of the AU-
RELIA trial. For cases of platinum-sensitive recurrence, we
use platinum-based chemotherapy (paclitaxel/carboplatin or
gemcitabine/carboplatin) accompanied with bevacizumab, in
accordance with the OCEANS study. In this study we com-
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bined the platinum-sensitive with the platinum-resistant cases;
however, the platinum-refractory cases were excluded because
they never achieved complete remission of the primary disease.
In addition, bevacizumab was not administered throughout the
PRS term in all cases. Under the conditions of the present re-
port, the log-rank test for the Kaplan-Meier procedure showed
that adding bevacizumab was not responsible for determining
PRS (P =0.952) (Fig. 6). For treatment of recurrence of ovar-
ian cancer after a complete remission, we have not found any
advantage to bevacizumab use, which is in agreement with the
results of the OCEANS and AURELIA studies.

Not surprisingly, we found that the histology of the tumor
was significantly associated with PRS. With the Bonferroni
correction, there were significant differences in PRS recog-
nized between serous adenocarcinoma and mucinous adeno-
carcinoma (P < 0.05). There have been several recent reports
showing that ovarian serous adenocarcinomas have a worse
prognosis and greater likelihood of recurrence. The higher-
grade serous ovarian carcinomas are characterized by frequent
p353 mutations, which are related to why they are more aggres-
sive than other histological subtypes [20, 21]. On the other
hand, clear cell and mucinous adenocarcinomas are known to
be more likely to incur chemoresistance, and that their survival
rates are significantly poorer than that of serous adenocarcino-
ma, known as a much more chemo-sensitive cancer [22]. It is
also well known that mucinous adenocarcinomas of the ovary
show poorer response/reactivity to chemotherapy and a poorer
prognosis than tumors of other histology [23-26].

In addition to tumor aggressiveness, which is known to
be defined by tumor type and genetic profile, we think that
chemo-sensitivity varies greatly among the histological sub-
types of ovarian cancer; and that this greatly affects PRS. Pa-
tients treated with chemotherapy showed significantly better
prognosis than patients not treated with chemotherapy (P <
0.001) (Fig. 6). Six patients with recurrence did not receive
chemotherapy. Three (50%) of the six patients wanted to re-
ceive only best supportive care, the other three (50%) couldn’t
receive chemotherapy because of their poor PS (> 2) at the
time the recurrence was detected. Low PS at diagnosis meant
that these patients were almost automatically included in the
no-chemotherapy group, perhaps skewing these results. Our
present results indicate that use of chemotherapy after recur-
rence should independently give survival advantages; howev-
er, further consideration of the usefulness of chemotherapy for
recurrent ovarian cancer, including randomized studies, will be
necessary to prove this point.

We have found that the finding of a solitary recurrent le-
sion was significantly associated with improved PRS. We
found the presence of a solitary recurrent lesion in nine pa-
tients, six (67%) of whom received salvage surgical reduction
and three (33%) who received only chemotherapy. We offered
salvage surgical reduction to patients who had recurrent le-
sions that we expected to be able to remove completely. Cases
of solitary recurrent lesion were more likely to receive surgical
treatment, but not all received it. The multivariate Cox pro-
portional hazards model demonstrated that use of multimodal-
ity treatment for recurrence didn’t significantly associate with
PRS. We conclude that a solitary recurrent lesion is a good
prognostic factor.
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However, due to the small number of cases analyzed, there
is limitation to adapt the statistical results directly to general
population.

Conclusions

In ovarian cancer patients, post-relapse median survival is still
a dismal 32.3 months. Having the histology of mucinous ad-
enocarcinoma and a TFI less than 6 months worsens the prog-
nosis for recurrent ovarian cancer patients. The solitary recur-
rent lesion is a good prognostic factor regardless of whether
they received surgical treatment or not. Chemotherapy could
improve PRS, if the PS of the patient allows her to receive
chemotherapy and she desires to.
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