
Introduction

As one of the most commonly encountered gynecologi-

cal malignant tumors, ovarian epithelial cancer (OEC) is

also a major cause of death in women. The greatest extent

of tumor cytoreduction plus platinum-based combination

chemotherapy is a standard therapy for OEC and its re-

sponse rate (RR) reaches up to 70-80%. However ulti-

mately 70% of patients have recurrence and metastasis

[1-3]. The efficacy of second-line therapy for recurrent

OEC is somewhat limited. Most patients die from tumor

platinum-resistance [4]. The therapeutic protocol of re-

current OEC is determined by the value of disease-free in-

terval (DFI) after initial therapy. According to the 2013

Guideline of National Comprehensive Cancer Network

(NCCN), recurrent OEC has two categories. The cases of

DFI > six months are counted as chemotherapy-sensitive

while those < six months as chemotherapy-resistant. Plat-

inum-resistant OEC has two categories of intractability

and resistance. Intractability refers to tumor progression

or persistence during chemotherapy or having residual le-

sions despite responding to initial chemotherapy; resist-

ance denotes achieving complete remission (CR) during

initial chemotherapy and yet recurrence within six months

of chemotherapeutic withdrawal [5, 6]. The recurrent plat-

inum-sensitive patients can select surgery plus chemother-

apy or continue platinum-based systemic chemotherapy

and targeted therapy with a CR rate of around 25%, an ob-

jective RR of 60% and an overall survival (OS) of 15-29

months [7, 8]. At present, chemotherapy or combined tar-

geted therapy is mostly selected for second-line therapy of

recurrent platinum-resistant OEC. Even if the overall re-

sponse rate can reach 45%, OS remains at around 11-15

months and shows no marked improvement [9, 10]. How

to improve prognosis has become a modern focal point of

attention. The current paper was intended to retrospec-

tively analyze the clinicopathological profiles of platinum-

resistant OEC patients treated at the present hospital

during the period of January 2003 to January 2012. In con-

junction with literature reviews, the second-line therapies

and efficacies for platinum-resistant recurrent OEC were

discussed. 

Materials and Methods

Clinical data
From January 2003 to January 2012, a total of 65 platinum-re-

sistant epithelial OEC patients underwent complete operations of

Stages III-IV at Zhejiang Provincial Tumor Hospital. They then

received a chemotherapeutic protocol of TP (paclitaxel+carbo-

platin) for six to eight courses. 

The operative approach was complete surgical cytoreduction,

including hysterectomy, bilateral adnexectomy, and greater omen-

tum and pelvic lymph node dissections. TP chemotherapeutic pro-

tocol: paclitaxel 175 mg per square meter, iv drip within three

hours, carboplatin AUC =5 or cisplatin 70 mg per square meter,

repeated every three to four weeks. In event of degree 2 or above

myelosuppression, the cycles of chemotherapy were extended

until bone marrow parameter restoration. If degree 3/4 myelo-

suppression occurred, the dose of each chemotherapeutic agent
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decreased by 20%. Preoperative neoadjuvant chemotherapy was

administrated for two to three courses. At days 7-10 after

chemotherapy, operation was performed once general conditions

allowed and bone marrow was restored. Postoperative chemother-

apy was prescribed at days 7-14 postoperation. 

The major second-line therapy was combined chemotherapy

for these and the successive protocols were GP (gemc-

itabine+cisplatin) and TP, etc. Topotecan was a predominant sin-

gle chemotherapeutic agent. After resection, single-site tumor

received chemotherapy after a second cytoreduction. No radio-

therapy was necessary. Prior to second-line therapy, physical ex-

amination, complete blood cell count and differentiation, hepatic

and renal functions, CA125, Eastern Cooperative Oncology

Group (ECOG) status assessment, and CT imaging examinations

of chest, abdomen, and pelvic cavity were performed. During

the course of therapy, the non-evaluable lesions underwent a re-

examination of CA125 before and after each course. For evalu-

able lesions, imaging studies (including CT) were conducted for

every two to three chemotherapeutic courses or after tumor pro-

gression in order to evaluate the efficacies and ascertain the sta-

tus of tumor progression. The criteria of efficacy evaluation

followed the conventions of RECIST, i.e. RR=CR+PR and dis-

ease control rate =CR+PR+stable disease (SD) [11].

Outpatient re-examinations and dedicated staff telephone fol-

low-ups were performed. The endpoint was mortality or last fol-

low-up time of July 2, 2013. One case was lost with a follow-up

rate of 98.5%. 

Progression-free interval (PFI): time from final course of initial

chemotherapy to start of second-line therapy, PFS: time from start

of second-line therapy to tumor progression, and OS: time from

diagnosed recurrence-related death to final follow-up. 

Results 

Clinicopathological profiles after initial therapy (Table 1)
There were 65 cases of recurrent platinum-resistant OEC.

One patient was lost to follow-up. The median follow-up

period was 33 (3-195) months. Their average age was 55.2

years. Fifty-eight (89.2%) were staged IIII-IV. There were

47 cases of serous adenocarcinoma (72.3%) and 36 cases

received neoadjuvant chemotherapy for an average of two

courses. Postoperative pathology demonstrated a regres-

sion of tumor cells in nine cases. The outcomes were satis-

factory cytoreduction after initial surgery (n=59, 90.7%),

chemotherapeutic refusal (n=14, 21.5%), and chemothera-

peutic drug resistance (n=51, 78.5%). 

Post-recurrence status and therapies (Table 2)
The average ECOG score was 1. There were 37 cases of

measurable lesions, including lymphatic metastasis (n=7)

and post-recurrence non-therapy (n=4) (one case refusing

chemotherapy while another three were platinum-resistant

to chemotherapy). A total of 61 cases received an average of

four courses of second-line chemotherapy for 263 courses.

The average PFI was 3.5 (2-8) months. Five of them under-

went secondary cytoreductive surgery (SCR) and then re-

ceived chemotherapy. In decreasing frequency, the

Table 2. — Post-recurrence status and therapies.
ECOG performance status No. of patients %

ECOG performance status 0 7

1 56

2 2

Recurrent sites Only lymph nodes 7

No lymph nodes 23

Both 7

Only CA125 21

Secondary therapy Surgery+chemo 5

Chemo 56

Radiation 0

Refused 4

Table 3. — Response in the second-line therapy – 61 cases.
Refractory % Resistant % Total %

Clinical response

CR 0 5 10 5 8.2

PR 2 15.4 14 28 16 26.2

SD 3 23.1 15 30 18 29.5

PD 8 61.5 14 28 22 36.1

Not evaluable 1 3 4 6.1

Response rate 2 15.4 19 38 21 34.4

Disease control rate 5 38.5 29 58 34 55.7

Table 1. — Clinicopathological profiles after initial ther-
apy.
Characteristics No. of patients %

Age in years, median (rang) 55.2 26-70

FIGO Stage

I 4 6.2

II 3 4.6

III 45 69.2

IV 13 20

Histological type

Serous 47 72.3

Mucinous 1 1.5

Endometrioid 12 18.5

Clear cell 4 6.2

Undifferentiated 1 1.5

Grade (grades 1-2 = 2; grades 2-3 = 3)

1 0

2 12 18.5

3 49 75.3

Unspecified 4 6.2

Neurochemotherapy

Yes 36 55.4

No 29 44.6

Residual disease after prime cytoreductive surgery

No gross residual 27 41.5

< 1cm 32 49.2

> 1cm 6 9.3

Refractory or resistant

Refractory 14 21.5

Resistant 51 78.5
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successive chemotherapeutic protocols were GP (n=29), TP

(n=19), topotecan alone or platinum-combined (n=9), oral

VP16 (n=1), PLD-DOX (n=1), CAP (n=1), and FOLFOX

(n=1). 

Post-recurrence therapeutic efficacies (Table 3)
There were five cases of CR. All were drug resistant and

had an average DFI of 4.8 months on initial therapy. SCR was

performed in four cases. One case of elevated CA125 alone

received GP protocol; there were 16 cases of PR. Among

them, there were chemotherapeutic refusal (n=2) and drug re-

sistance (n=14) with an ORR of 34.4%; 18 cases of SD and

22 cases of progressive disease (PD), with an average PFS/OS

of 15.44 months.

Discussion

Second-line protocols and efficacies
Seventy percent of OEC patients are already staged at III-

IV at initial diagnosis. Along with the greatest extent of

tumor cytoreduction, the first-line combined therapy of pa-

clitaxel and platinum is offered [1]. Ultimately 70% of them

have recurrence and metastasis and the options and efficacies

of second-line therapies for recurrent OEC are related with

platinum-PFI. For those recurrent patients with PFI > six

months, the second-line chemotherapeutic protocols are

well-defined and platinum-based single agent or combined

chemotherapy is maintained [4]. The overall RR is up to 47-

65% and prognosis is better. The average survival period is

over two years [12, 13]. Although many options of second-

line chemotherapeutic protocol are available for the patients

with PFI < six months, the efficacies have remained quite

limited. The response rate of single platinum is merely 10%

[14]. The traditional non-platinum chemotherapeutic agents

include docetaxel, topotecan, paclitaxel, gemcitabine, and

etoposide, etc. For second-line therapies for platinum-resis-

tant OEC, RR is around 20%. The average expected survival

period is less than 12 months [9, 10]. Currently the popular

single agents have been distearoyl- phosphtidylcholine pe-

gylated liposomal doxorubicin (PLD-DOX) and albumin-

bound paclitaxel. Their efficacies are superior to those

traditional single agents and OS reached up to 13.8 months

[15-19]. Despite a large selection of single agents, the most

popular choice of single second-line drug for recurrent plat-

inum-resistant OEC remains topotecan according to the lit-

erature reports [20-21]. Within the present study, the

regimens included single-agent chemotherapy (n=9, 14.8%),

topotecan (n=7), oral etoposide (n=1), and PLD-DOX (n=1).

For single-agent chemotherapy, PR (n=1), CR (n=0), SD

(n=2), PD, n=6, RR=11%, average OS=15.33, and the effi-

cacies were consistent with the literature reports. Within the

present study, 52 patients (75.8%) chose combination

chemotherapy. The protocols were GP (n=28) and TP (n=19).

For combined chemotherapy, the outcomes were CR (n=5)

and PR (n=16) with a RR of 34.4%, and an average OS of

15.46 months. The efficacies showed no marked differences

with single-agent chemotherapy. Currently many Stage II

clinical trials explored various chemotherapeutic combina-

tions and dose-intense regimens to boost the efficacies of

platinum-resistant OEC. In a stage II clinical trial combining

docetaxel and irinotecan for platinum-resistant OEC, the

overall response rate was merely 6.3%, and hence it was ter-

minated because of poor efficacies [22]. Recently a stage II

trial was performed to analyze the efficacy of second-gener-

ation PLD-DOX plus carboplatin in the treatment of plat-

inum-resistant OEC, overall RR 23.1%, OS 8.76 months,

and its efficacies were not superior to single-agent PLD-

DOX [23]. In 2001, Katsumata et al. first reported that plat-

inum-resistant OEC patients received a weekly TP regimen.

Its RR was up to 55% [24]. In 2013, Burg et al. reported that

a weekly induction chemotherapy of TP was offered for six

weeks. Then it continued for six courses over three weeks.

Both RR and average PFS increased markedly, but OS

showed no improvement [25]. Other combination protocols

included PLD plus gemcitabine (or topotecan and trabecte-

din) and paclitaxel plus gemcitabine, etc. The efficacy was

not superior to weekly TP regimen [21-23]. 

Within the present study, the efficacies were evaluated

for 61 platinum-resistant recurrent patients. The overall RR

was 34.4% and OS 15.4 months. As compared with the lit-

erature, here a longer OS was probably related with a

higher percentage of satisfactory tumor cytoreduction.

Within the present study, three patients refused therapy and

their average OS was eight months. It is obviously shorter

than that of those on active chemotherapy. Due to a small

sample size, it was impossible to conduct statistical analy-

sis to determine whether or not chemotherapy might boost

the patients’ survival rate. Never intended to replace current

chemotherapeutics, targeted drugs are used for boosting

and acting synergistically with the treatment of platinum-

resistant OEC. In comparison with chemotherapy alone,

such a combined regimen could improve OS of primary or

sensitive OEC [26-28]; it however failed to improve the

prognosis of platinum-resistant OEC [29]. 

Timing of post-recurrence therapy
Recurrent platinum-resistant OEC is rarely cured. For

this subgroup of patients, the therapeutic principles are con-

trolling symptoms, enhancing quality-of-life, alleviating

toxic/adverse responses, and prolonging PFS and OS as

much as possible; the timing of therapy initiation is also a

major concern for clinical oncologists. Within the present

study, the average post-recurrence TFI was around 4.3

months, and 45% patients deferred chemotherapy until six

months later. In 2010, a randomized clinical trial was con-

ducted to compare the efficacies of early versus delayed

therapies for recurrent OEC (among which, platinum-re-

sistant patients 20%, platinum-sensitive patients 80%). The

results showed that the average survival period and overall

survival rate had no obvious differences between two pa-
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tient groups. For recurrent OEC, delaying chemotherapy

until an onset of symptoms or if there was clinical or im-

aging evidence of tumor recurrence, was deemed safe [30].

In 2013, a phase II clinical trial was conducted to explore

the efficacies and safety of weekly TP induction therapy

for recurrent platinum-resistant OEC, in which, there were

43 cases of platinum-resistant OEC [25]. After recurrence,

for platinum-therapy free interval (TFI) < six months, PFS

and OS were four and ten months, respectively. However,

the same regimen was delayed until an onset of clinical

symptoms or a rapid tumor progression in 18 recurrent pa-

tients. The average TFI was 9 months and PFS and OS were

nine and 15 months respectively [25]. Extending platinum-

TFI is more important for platinum-resistant OEC. 

Selection of surgical therapies after recurrence
The efficacies of SCR have remained ill-defined for re-

current OEC. It was reported in literature that those

chemotherapy-sensitive ascite-free patients with a longer

DFI could achieve a complete cytoreduction after preoper-

ative evaluations and interdisciplinary teamwork [31]. SCR

might be considered for recurrent OEC patients sensitive to

chemotherapy [32-34]. Previous literature reports have sup-

ported a second operation for platinum-resistant recurrent

OEC, considering the fact that these patients lacked effec-

tive chemotherapeutic regimens after re-operation. Within

the present study, five recurrent patients underwent surgery.

During initial operation, there was no gross residue (n=2)

and residual foci were less than one cm (n=3). After a sec-

ond operation, there was no gross residue. The postoperative

outcomes were TP protocol (n=3), GP protocol (n=1), and

modulating with herbal medicine (n=1). Four cases under-

went SCR plus chemotherapy and achieved CR with an av-

erage OS of 49.4 months. Despite a small sample size, their

survival period was markedly extended. In 2009, Berder et
al. reported a total of 246 patients with recurrent OEC un-

dergoing SCR plus hyperthermic intraperitoneal chemother-

apy (HIPEC) and their average OS was 49 months. The

platinum-sensitive and resistant patients showed no marked

difference [35]. Likewise, Deaco et al. reached the similar

conclusion in 2012. The combination of SCR and HIPEC

for recurrent OEC achieved an average survival period of

23.4 months among platinum-resistant patients. Its effica-

cies were obviously higher than those of any other protocol

in literature reports. Within the first recurrent two years,

there was marked difference in OS between platinum-sen-

sitive and resistant patients [36]. These two reports provided

evidence that SCR could offer the similar outcomes for both

platinum-resistant and sensitive patients and extend greatly

the survival period of platinum-resistant ones. In theory, the

sensitive tumor cells of platinum-resistant OEC patients

have been killed or suppressed by chemotherapeutic agents;

the remaining part is platinum-resistant. Currently many

clinical trials have focused greatly on second, third, and

even fourth-line chemotherapies and targeted therapy for

platinum-resistant OEC. As a result, a large quantity of med-

ical resources have been expended. While the survival qual-

ity of patients is greatly lowered, OS shows no marked

improvement despite some increases of clinical response

and control rates. Further clinical trials are urgently needed

to assess whether or not it is possible to apply surgical ap-

proaches to tackle the therapeutic problems of  platinum-

resistant ovaries. 

Conclusion

With a poor prognosis, recurrent platinum-resistant OEC

has an OS of around one year. The therapeutic principles

are controlling symptoms, enhancing quality-of-life, and

reducing toxic/adverse responses. Combinational

chemotherapy may be selected. While selecting one sec-

ond-line chemotherapy, PFI should be extended as much

as possible. SCR may improve the prognosis of recurrent

platinum-resistant OEC. Further studies are warranted to

examine the practicality and efficacy of SCR. 
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