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Summary

Purpose: Ovarian cancer may have a high percentage 
of residual disease after chemotherapy. It is questionable 
whether second or more lines of chemotherapy are needed in 
patients with slow-growing residual disease. In the present 
trial we compared the median survival of patients with re-
sidual or recurrent disease who received 1-2 lines of chemo-
therapy with those who received 3-9 lines.

Methods: Two hundred and five patients with advanced 
stage IIIA, B, C and IV ovarian cancer were divided into two 
groups based on the number of chemotherapy lines they re-
ceived. All patients had prior first-line chemotherapy; the 
criteria for recruitment in the study were: a) residual or re-

current disease and b) failure to respond to first-line therapy. 
Group A included patients who received 1 or 2 lines of che-
motherapy and group B, 3-9 lines.

Results: The median survival of group A was 76 months 
and of group B 53 months (p<0.001). Complete response 
(CR) was observed in 80 out of the 193 (41.45%) evaluable 
patients, partial response (PR) in 37 (19.17%), stable dis-
ease (SD) in 54 (27.98%) and progressive disease (PD) in 22 
(11.40%) patients.

Conclusion: In ovarian cancer patients with advanced 
disease, multiple chemotherapy lines (3-9) offer no advan-
tage over 1 or 2 lines, with respect to overall survival.
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Introduction

In ovarian cancer patients advanced-stage disease 
is diagnosed in approximately 60-70% of the cases [1,2]. 
Initial cytoreductive surgery and first-line systemic che-
motherapy may produce an overall response rate in 70-
80% of the cases [3,4]. First-line chemotherapy involves 
cisplatin or carboplatin in combination with paclitaxel, 
while certain other cytotoxic drugs have been suggested 
as second-line agents [3,5,6]. These include liposomal 
doxorubicin, topotecan, docetaxel, gemcitabine and et-
oposide [6]. Stage III or IV patients who achieve long-
lasting complete pathological or clinical remission com-
prise only 10-15% of the cases [7]. Chemotherapy for re-
sidual or recurrent disease could be considered as pallia-
tive, since the great majority of patients in this phase are 
incurable. For these patients, the goals of treatment aim 

to control the disease-related symptoms and the toxicity 
of therapy, to improve or maintain a good quality of life 
and to prolong survival. There are data concerning cyto-
toxic combinations, the number of cycles and treatment 
duration [8-12], second-line chemotherapy or salvage 
treatment, but such data leave the following question 
unanswered [13-18]: what does one do after second-line 
chemotherapy while the patient has SD?

There may be a rationale behind continuing the 
treatment of advanced ovarian cancer with maintenance 
therapy with one or more combined cytotoxic schedules 
until disease progression. The main reasons are to ame-
liorate symptom palliation and to maintain SD by using 
less active anticancer agents [6]. Disease resistance to 
chemotherapy and the negative impact on the patient’s 
quality of life would be factors against continuing che-
motherapy.
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combined with paclitaxel 175 mg/m2 repeated every 3 weeks for 6-
8 cycles. Patients who had no tumor reduction or had SD underwent 
second-line chemotherapy. Patients who went into CR remained 
without treatment until recurrence; of the patients with PR, half of 
them had second-line chemotherapy and the other half remained 
without treatment until disease progression. Patient evaluation be-
gan after disease recurrence or after the failure of first-line chemo-
therapy. Second-line chemotherapy included 3 main schedules. 
The chemotherapy combination in disease recurrence was based on 
cisplatin or carboplatin, taxanes, liposomal anthracycline and topo-
tecan. The second agents given in the combination with one of the 
above drugs were gemcitabine, vinorelbine, cyclophosphamide or 
ifosfamide and irinotecan. The schedule mainly included 2 drugs, 
and only rarely 3. The combinations used are shown in Table 1. The 
doses were as follows: cisplatin 80 mg/m2, carboplatin 6 AUC, pa-
clitaxel 175 mg/m2, liposomal anthracycline 30 mg/m2, irinote-
can 135 mg/m2, gemcitabine 1000 mg/m2, topotecan 1.75 mg/m2 
(weekly), vinorelbine 25 mg/m2 and oxaliplatin 135 mg/m2. Group 
A with 96 patients received 1 or 2 lines of chemotherapy (3-6 cycles 
per schedule) and group B with 97 patients, 3-9 lines.

Definition of response

Imaging-based evaluation was used for the assessment of re-
sponse. CR was considered to be the disappearance of all measur-
able/evaluable disease confirmed at 6-8 weeks at the earliest, and PR 
a 30% decrease of the tumor burden also at 6-8 weeks at the earliest, 
after completion of 4-6 courses of treatment. In SD neither PR nor 
PD criteria were met, and in PD a 20% or more increase of tumor 
burden and no CR, PR, or SD were documented before increased 
disease. Response data were based on the Response Evaluation 
Criteria in Solid Tumors (RECIST) [19]. A two-step deterioration 
in performance status, a >10% loss of weight at pretreatment or in-
creasing symptoms did not by themselves constitute PD, however, 
the appearance of these complaints was followed by a new evalua-
tion of the extent of disease. Only PR and CR maintained for at least 
4 weeks were included and all were confirmed by an independent 
panel of radiologists.

Trial design/criteria

This was a four-center trial. The primary end-points were to 
determine the response rate and survival as well as to statistically 

The present study from 4 different hospitals in-
cluded mainly stage III but also stage IV ovarian cancer 
patients with disease recurrence or SD after first-line 
treatment. On the basis of the number of chemothera-
py lines administered, the patients were divided into 2 
groups: group A received 1 or 2 lines of chemotherapy 
and group B 3 or more lines. The selection of cytotoxic 
schedules was determined by each of the 4 hospitals, but 
in each case, based on published data. The objectives of 
the study were to determine and compare overall sur-
vival and response rate between the 2 groups.

Methods

Inclusion criteria

Patient eligibility was based on histological confirmation of 
the diagnosis, and stage determination (stage III, IV), regardless of 
age. Patients had to have bidimensionally measurable or evaluable 
disease, World Health Organization (WHO) performance status of 
0-2 and life expectancy of at least 3 months. Also, patients were re-
quired to have adequate bone marrow reserves (granulocyte count ≥ 
1500/dl, platelet count ≥ 120,000/dl), normal renal (serum creatinine 
< 1.2 mg/dl) and liver function tests (total serum bilirubin < 3 mg/dl, 
provided that serum transaminases and serum proteins were normal), 
normal cardiac function with no history of clinically unstable angina 
pectoris or myocardial infarction or congestive heart failure within 
the previous 6 months, and no central nervous system involvement.

Exclusion criteria

Patients with active infection, malnutrition or a second pri-
mary tumor (except for non-melanoma skin epithelioma or in situ 
cervix carcinoma) were excluded.

All patients had been previously subjected to primary surgery 
and first-line chemotherapy. Patients who received second or more 
lines of chemotherapy were a) with residual disease and b) with dis-
ease recurrence after CR from first-line chemotherapy.

Evaluation of patients

Patient evaluation included complete medical history and 
physical examination, full blood count, including leukocyte and 
platelet counts, a standard biochemical profile (and creatinine clear-
ance when necessary), electrocardiogram, chest x-ray and computed 
tomography (CT) scans of the chest and upper and lower abdomen. 
Additional imaging studies were performed upon clinical indica-
tion. During the chemotherapy administration period, the patients 
had a full blood count performed one day before treatment and one 
week after.

Chemotherapy

Chemotherapy was the main treatment in all of the patients. 
Taking apart the primary operation, this therapeutic intervention 
was re-used for cytoreduction in only 20% of the cases with recur-
rence. All patients had front-line chemotherapy with carboplatin 6 
AUC, combined with paclitaxel 175 mg/m2 every 3 weeks in 75% 
of the cases, while the remaining 25% received cisplatin 80 mg/m2, 

Table 1. Cytotoxic agents administered as combination or as 
monotherapy after disease recurrence

Combination therapies
carboplatin - paclitaxel ± liposomal anthracycline
carboplatin - liposomal anthracycline
carboplatin - cyclophosphamide or ifosfamide
liposomal anthracycline - irinotecan
liposomal anthracycline - gemcitabine
topotecan - paclitaxel
topotecan - gemcitabine
carboplatin - vinorelbine
oxaliplatin - irinotecan

Monotherapy
carboplatin
paclitaxel
topotecan
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Compliance with treatment

The total number of courses in the 193 patients 
was 2266. The number of chemotherapy lines of treat-
ment and the number of patients are shown in Table 3.

The median time interval between each line of 
treatment varied from 1-36 months. Patients who re-
mained without treatment for 1-3 years still had residual 
disease in the abdominal cavity but remained symptom-
less and had a high quality of life.

Response to treatment and survival

CR was observed in 80 (41.45%) out of the 
193 evaluable patients, PR in 37 (19.17%), SD in 54 
(27.98%) and PD in 22 (11.40%) patients. TTP ranged 
from 1-36 months (median 12). There was a difference 
in the number of treatment lines among the 4 participat-
ing hospitals (Table 1); 96 patients received 1-2 treatment 
lines and 97 patients 3-9 lines.

The median survival of group A was 76 months 
(range 2.5 -179) and of group B it was 53 months (range 
3-180; p<0.001; Table 4). The Kaplan-Meier estimate 
of survival is shown in Figure 1.

compare the survival between group A patients who received up to 
2 lines of chemotherapy and group B who received 3-9 lines. The 
time to tumor progression (TTP) was calculated as the treatment-
free intervals.

Statistical analysis

Time-to-event analyses were performed and survival distri-
bution was estimated by the Kaplan-Meier curve and the log-rank 
test for the comparison between the two groups. All reported p-val-
ues were two-sided. A p-value of < 0.05 was considered significant. 
The primary endpoints were to determine overall survival time, re-
sponse rate and TTP.

Results

Patient characteristics

Two hundred and five patients with advanced 
stage IIIA, B, C and IV ovarian cancer were recruited 
between 1997-2008 193 of them (94.15%) were eval-
uable. The patient characteristics are shown in Table 
2. All patients had histologically confirmed epithelial 
ovarian cancer. Their WHO performance status was 0-
2. Metastatic disease was present in the abdominal cav-
ity with ascites and/or omental or peritoneal implants 
in all patients, and in very few (2%) there were liver or 
lung-pleura deposits. Forty-four (22.80%) patients were 
alive at the end of the study. Analyzed were 193 evalu-
able patients. Twelve (5.85%) of the 205 patients were 
lost to follow-up.

Table 2. Patient characteristics

Characteristics N (%)

Patients enrolled 205 (100)
Patients evaluated 193 (94.14)
Age, years

Median 61
Range 34-82

Performance status
0 30 (15.54)
1 114 (59.07)
2 49 (25.39)

Disease stage
IIIA 72 (37.31)
IIIB 63 (32.64)
IIIC 46 (23.83)
IV 12 (6.22)

Histology
Cystadenocarcinoma 179 (92.75)
Endometrioid 14 (7.25)

Lines of chemotherapy
1-2 96 (49.74)
3-9 97 (50.26)

Table 3. Lines of chemotherapy administered

 Patients, N Lines, N  Cycles, N

Group A  
(1-2 lines)
 31 1  98
 65 2  484

Total group A 96   582

Group B  
(3-9 lines)
 42 3  502
 33 4  523
 10 5  163
 7 6  184
 3 7  161
 1 8  82
 1 9  69

Total group B 97   1684

Total patients 193  Total cycles 2266

Table 4. Patient overall survival

Group Patients, Overall survival 95% CI Log-rank,
 N (months, median)  p

A (1-2) lines 96 76 43.2-108.8
B (3-9) lines 97 53 44.9-61.1 <0.001

95% CI: 95% confidence interval
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after recurrent stage III or IV disease do not have a ma-
jor positive effect on survival. It is also shown that af-
ter disease recurrence or with residual disease ovarian 
cancer patients have a long-term survival as indicated 
by the median survival in this study. Is this due to the ap-
plication of multiple lines of chemotherapy? The find-
ing that the survival of patients with 3-9 lines of treat-
ment was not statistically longer than that of the pa-
tients with 1-2 lines of treatment suggests that the long-
term survival is due rather to the slow-growing disease 
which permits long-term survival with SD status. This 
is shown by the 64% of our patients whose disease, even 
after multiple treatment lines, remained in a stable con-
dition. Cytoreductive surgery usually has no place in the 
treatment of abdomino-pelvic recurrent ovarian cancer 
with the exception of the necessary surgical correction 
of intestinal or urinary obstruction [21]. Careful selec-
tion of a treatment strategy is needed when repetition 
of chemotherapy is considered. New agents with low 
toxicity could be a choice. There are data for second-
line treatment choices [17,22-25], however, for third, 
fourth or more lines of treatment no convincing data 
over their effectiveness exist. More randomized stud-
ies comparing whether to treat or not after certain che-
motherapy schedules may be beneficial. A randomized 
study used two different schedules of chemotherapy in 
patients with disease recurrence after CR to first-line 
chemotherapy with a cisplatin-based regimen and after 
a progression-free interval of more than 12 months [26]. 
Further treatment (second- or third-line) is presented in 
non-responding patients in a crossover treatment (group 
A paclitaxel, group B cisplatin-doxorubicin-cyclophos-
phamide). It was reported that 17% and 30% of the pa-
tients, respectively, achieved CR and 28% and 25%, re-
spectively had a partial response. The median survival 
time was 25.8 and 34.7 months, respectively [26]. This 
study, like ours, indicated long survival benefit of pa-
tients after disease recurrence.

Our study indicates that after second-line chemo-
therapy the majority of patients with SD experienced 
no additional amelioration by any further chemothera-
py. Thus, maintenance treatment (third, fourth or more 
lines) is not of any value.
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