
Summary
Purpose: In ovarian cancer permanent remission may be 
provided with optimal cytoreductive surgery and adjuvant 
chemotherapy. However survival is short in patients with 
residual macroscopic disease after surgery or recurrent 
ovarian cancer. Applicable maintenance therapies with low 
toxicity are required to prolong progression-free survival 
(PFS) for patients with no curative treatment options. In 
this study, we investigated the effect of maintenance metro-
nomic oral cyclophosphamide and etoposide (CE) in ovari-
an cancer patients with post operative residual or recurrent 
disease.

Methods: Forty five patients that received metronomic oral 
CE (cyclophosphamide 50 mg/daily and etoposide 50 mg for 
1-5 days, every 21 days) as maintenance therapy for residu-
al disease due to incomplete surgical resection or recurrent 
advanced-stage ovarian cancer were evaluated. The time 
between the beginning of oral CE and disease progression 

was also evaluated.

Results: The mean patient age was 58 years, the vast 
majority had serous adenocarcinoma (78%) and received 
a mean of 2 (range 1-4) lines of various intravenous regi-
mens for postoperative residual or recurrent disease. Mean 
duration of oral CE was 11.3 months (range 2.9-29). Medi-
an PFS was 10.3 months (range 7.9-12.8). Only 5 patients 
discontinued treatment due to intolerance and grade 3-4 
toxicity was recorded in 3 patients (7%).

Conclusion: Maintenance metronomic oral CE treat-
ment was found effective, minimally toxic and sustaina-
ble in patients with macroscopic residual or recurrent ad-
vanced-stage ovarian cancer. However, randomized and 
placebo-controlled well designed studies are required.
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Introduction 

Ovarian cancer is the most lethal malignancy 
among all gynecologic cancers, because it usually 
does not show symptoms until it reaches advanced 
stages. Complete clinical remission of about 75% 
may be obtained with cytoreductive surgery and 6 
courses platin-based chemotherapy [1]. However, 
relapse develops in the majority of these patients 
who may die within 5 years. According to the re-

port of International Gynecology and Obstetrics 
Federation (FIGO), 5-year survival rate is 46.7% 
for stage IIIa, 41.5% for stage IIIb, 32.5% for stage 
IIIc and 18.6% for stage IV disease [2]. Permanent 
remission may be achieved in only 1-15% of stage 
III or IV patients [3]. Most of the patients with 
macroscopic residual disease or recurrence are 
incurable. The aim of treatment in these patients 
is the management of related symptoms, avoid 
treatment-related toxicity, improve quality of life 
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and prolong survival. Therefore, maintenance 
therapy is a wise and reasonable way to delay 
progression in ovarian cancer patients. The main 
purpose of maintenance therapy is to prolong 
stable disease status using less toxic anticancer 
drugs, thereby delaying or preventing symptoms 
that may arise from recurrent disease. A satisfac-
tory clinical benefit could not be shown in main-
tenance treatments done with the use of highly 
toxic drugs and an applicable treatment regimen 
could not be obtained due to toxicity and techni-
cal difficulties. No significant clinical benefit was 
demonstrated in studies done with the use of pa-
clitaxel, topotecan, platins, and doxorubicin [4-10]. 
In maintenance therapy, not only anticancer effi-
cacy but also the patient quality of life should be 
considered. Therefore, selecting oral agents may 
be more rational in maintenance therapy. Metro-
nomic oral cyclophosphamide and etoposide (CE) 
is a good treatment option. According to NCCN 
Practice Guidelines of Oncology, oral etoposide is 
recommended in platin-resistant recurrent ovari-
an cancer [11]. In previous studies, an overall re-
sponse rate of 16-26.8%,  median response dura-
tion 4.3-8.7 months and approximately 11 months 
overall survival (OS) time were obtained with oral 
etoposide therapy in recurrent ovarian cancer [12-
14]. Cyclophosphamide is an effective alkylating 
agent used for a very long time both for solid or-
gan cancers and hematologic malignancies. Pre-
vious studies showed that the use of oral cyclo-
phosphamide was effective and feasible in ovarian 
cancer patients treated with a multi-agent therapy 
regimen [15,16]. This treatment was also shown 
to be effective and feasible in a study done with 
metronomic oral cyclophosphamide and etopo-
side for breast cancer treated with multi-agent 
treatment regimen [17]. Herein, we evaluated the 
results of maintenance metronomic oral CE in 
advanced-stage ovarian cancer patients who had 
macroscopic residual disease due to incomplete 
primary surgical resection and in patients with 
recurrent ovarian cancer who had received multi-
ple lines of chemotherapeutic regimens.

Methods

Patients with advanced stage-epithelial ovarian 
cancer who had residual or recurrent disease and re-
ceived maintenance metronomic treatment between 
September 2009 and June 2013 were included in this 
retrospective study. The groups of patients who had 
received maintenance therapy were composed of (1): 
patients with advanced-stage epithelial ovarian cancer, 
those that had undergone incomplete surgical resec-

tion and had macroscopic residual disease, those that 
had responded well to first line paclitaxel/platin treat-
ment, those that had not undergone second look oper-
ation; and (2): patients with advanced-stage epithelial 
ovarian cancer whose primary surgical cytoreduction 
was optimal, those with cancer recurrence after first-
line paclitaxel/platin treatment (patients with plati-
num-sensitive recurrence after optimal debulking had 
received one or more lines of salvage i.v. chemother-
apy prior to CE oral treatment). Among these patients, 
those who had complete or near-complete response 
to chemotherapy, and were administered oral CE for 
maintenance therapy were included in the study. These 
patients received oral cyclophosphamide 50 mg/daily 
and oral etoposide 50 mg/daily for 1-5 days every 21 
days. Patients who had severe comorbidities were ex-
cluded from the study. 

The primary endpoint of this study was PFS. The 
duration of PFS was defined as the time from oral CE 
treatment initiation to objective tumor progression. 
Drug compliance, side effects and tumor progression 
were assessed at each visit. Elevated CA125 level with 
positive imaging studies were characterized as tumor 
progression. OS rate was not calculated as the patients 
received several therapies after progression. 

Statistics 

Statistical analyses were performed using the 
SPSS software (SPSS 11.0 for Windows, SPSS Inc, Chi-
cago, Ill, USA). Factors that could affect PFS of ovarian 
cancer patients were investigated. PFS was analysed 
using Kaplan-Meier method with log rank test. A 5% 
type-I error level was used to infer statistical signifi-
cance which was set at p<0.05.

 

Results 

A total of 45 patients with advanced-stage 
ovarian cancer who received oral CE as mainte-
nance therapy were evaluated. The characteristics 
of the patients are shown in Table 1. The mean age 
of the patients was 58 years (range 38-80). ECOG 
performance status was 1-2, the incidence of co-
morbidities was 16% and 78% of the patients had 
serous adenocarcinoma. While surgery could not 
be performed or incompletely performed in 2 pa-
tients, the remainder relapsed > 6 months (range 
of time to relapse: 6-61 months; median time 
from last chemotherapy to relapse 16 months); 
re-operation was not possible. Information con-
cerning oral CE therapy is shown in Table 2. The 
patients who were administered oral CE usually 
had achieved complete or near-complete (82%) or 
partial (18%) responses to previous therapies and 
had received a mean of 2 (range 1-4) lines of vari-
ous parenteral chemotherapy regimens. The mean 
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duration of oral CE use was 11.3 months (range 
2.9-29). While the cause for discontinuation of 
oral CE was usually disease progression (74%), 5 
patients discontinued due to intolerance. 

The therapeutic results are shown in Table 
3. Tolerance to oral CE according to these results 
was good and grade 3-4 toxicity was seen in only 
3 (7%) patients. Disease progression was recorded 
in 35 patients during a 24-month follow up, while 

10 patients still continued treatment. 
Median PFS was 10.3 months (range 7.9-12.8) 

(Figure 1). When factors affecting PFS were an-
alysed, no statistically significant difference was 
found between patients in terms of comorbidi-
ty, surgery (whether surgery was optimal or re-
sulted in residual disease), response to previous 
therapies, or chemotherapy lines received before 
oral CE (Table 4). However, PFS was better (but 
statistically not significant) in patients without 
comorbidities vs those with comorbidities (11.9 
vs 9.9 months, p=0.37), in patients whose initial 
surgery was optimal vs those with incomplete or 
being inoperable (13.9 vs 8.1 months, p=0.37), in 
patients who received ≤ 2 lines of i.v. chemother-
apy before oral CE vs those with > 2 lines of i.v. 
chemotherapy (11.7 vs 8.9 months, p=0.57), and 
in patients in whom complete or near-complete 
response was obtained before oral CE  (10.9 vs 4.6 
months, p=0.09). 

Table 1. Demographic characteristics

Characteristics N %

Age, years

Mean 58

Min - Max 38-80

Histologic subtype

Serous 35 77.8

Endometroid 7 15.6

Clear cell 1   2.2

Choriocarcinoma 1   2.2

Unidentified 1   2.2

Co morbidity 

Yes 7 15.5

No 38 84.4

ECOG PS

1 35 77.8

2 10 22.2

Operation performed

Yes 33 73.3

No, or incomplete 12 26.7

ECOG PS: Eastern Cooperative Oncology Group Performance 
Status

Table 2. Data about oral cyclophosphamide and etopo-
side treatment

N %

Number of chemotherapy lines  
received before oral CE

Median 2

Min-Max 1-4

Response to the regimen before oral CE

Complete, near-complete response 37 82.2

Partial response 8 17.8

 Duration of oral CE use (months)

Mean 11.3

Min - Max 2.9-29

Reason for oral CE discontinuation 

Progression 29 74.4

Intolerance, toxicity 5 12.8

Patient’s desire  5 12.8

CE: cyclophosphamide/etoposide

Table 3. Treatment results

Results N %

Hematologic toxicity

Grade 1-2 12 26.7

Grade 3-4 3 6.7

Current status

Dead 21 46.7

Alive with progression 14 31.1

Alive, no progression 10 22.2

Median time  
to progression (months)

10.3 (range 7.9-12.8)

Table 4. Factors affecting progression-free survival

Median PFS 
(months)

p value

Comorbidity 

No 11.9 0.64

Yes 9.9

Initial operation

Optimal surgery 13.9 0.37

No or incomplete surgery 8.1

Number of chemotherapy 
lines received before oral CE

≤2 11.7 0.57

>2 8.9

Response to pre-oral CE 
regimen

Complete, near-complete 
response

10.9 0.09

Partial response 4.6

PFS: progression free survival, CE: cyclophosphamide/etoposide
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Discussion 

Our study included patients who had macro-
scopic residual disease due to incomplete surgical 
resection or recurrent advanced-stage ovarian can-
cer and had received multiple treatments. These 
patients were incurable and received palliative 
chemotherapy. Maintenance metronomic oral CE 
palliative treatment was shown to prolong PFS in 
this group of patients. Moreover, the metronomic 
oral CE treatment was well tolerated without severe 
toxicity, and compliance problems were not experi-
enced by the patients.

Maintaining the adjuvant therapy for 6-12 
cycles with the same or other parenteral cytotox-
ic drug has not been accepted for the treatment 
of stage III or IV ovarian cancer patients who had 
achieved maximum cytoreduction [4-9]. Median 
PFS may reach 18-30 months even if no mainte-
nance therapies are given to these patients, and can 
result even to cure. On the other hand, median PFS 
is much shorter in recurrent and advanced-stage 
ovarian cancer or in patients with macroscopic re-
sidual disease due to incomplete surgical resection 
(mean 8 months/range 4-17, in platin-sensitive 
groups, and mean 5.4 months/range 1-28 in pla-
tin-resistant groups) and permanent remission rate 
is quite low [18-21]. 

The main purpose of offering therapy to these 
patients is to prolong PFS. Therefore, maintenance 
therapy may be more rational in patients who have 
macroscopic residual disease due to incomplete 
surgical resection or recurrent disease. In our study, 
maintenance therapy was not given as adjuvant 
chemotherapy in ovarian cancer with maximal cy-

toreduction, but was given to patients with no pros-
pects for curative treatment, who had macroscopic 
residual disease, incomplete surgical resection or 
who relapsed after the first adjuvant therapy. 

Although the difference in the expected PFS re-
mained low, maintenance therapies with targeted 
agents are more favorable in recurrent ovarian can-
cer due to acceptable toxicity.  However, there are no 
randomized trials comparing targeted agents with 
cytotoxic chemotherapy; usually, targeted thera-
pies are compared with placebo. In these studies, 
like bevacizumab vs placebo [22] and abagovomab 
vs placebo [23] survival was better (approximately 
14 months) with maintenance therapies given after 
the first remission or after adjuvant therapy [22-25]. 
Yet, the expected PFS is low in recurrent ovarian 
cancer, when maintenance targeting therapies are 
given after palliative therapies (less than 9 months) 
[26].  In addition, this approach is not easily feasible 
as the cost of the targeted agents is very high, and 
maintenance is difficult due to fatigue and asthenia 
accompanying intravenous chemotherapeutic reg-
imens.

On the contrary, metronomic oral CE mainte-
nance therapy is a feasible treatment option due to 
its low cost, less toxicity and oral administration 
route. In our study, median PFS was prolonged by 
10.3 months in recurrent ovarian cancer patients 
who had macroscopic residual disease or received 
multiple therapies. Therefore, metronomic oral CE 
maintenance therapy may be considered for pa-
tients that are chemosensitive and bear high risk 
of recurrence, and those with residual and recur-
rent disease. Nevertheless, we cannot ascertain this 
finding due to the several study limitations among 
which is its retrospective nature, precluding thus 
randomization and a placebo patient control group 
along with standardized patient selection. Only 
patients who had macroscopic residual disease or 
received multiple therapies were included in the 
study. The small number of the patients is also one 
of the study limitations. Therefore, randomized, 
placebo-controlled, prospective studies are required 
in order to verify the effectiveness of maintenance 
metronomic oral CE treatment in patients with re-
current or macroscopic residual disease and with 
no chance of curative treatment.

In conclusion, maintenance palliative metro-
nomic oral CE treatment was shown to prolong PFS 
in patients with recurrent ovarian cancer or macro-
scopic residual disease due to incomplete surgical 
resection and with no chance of curative treatment 
options. Well designated randomized trials that will 
also include quality of life assessment are required 
to enlighten this issue. 

Figure 1. Progression-free survival.
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