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Abstract 

Introduction: The concept of maintenance therapy is one of the highly relevant approaches 

in the management of advanced ovarian cancer. The fundamental goal of maintenance ther-

apy is to improve survival outcomes. We attempted to reinforce maintenance chemotherapy 

by adding oral etoposide following taxane administration. Cases: We retrospectively evaluat-

ed 14 patients with advanced ovarian cancer who had achieved clinically defined complete 

response to a primary platinum/taxane chemotherapy regimen and who were administered 

oral etoposide (50 mg/day × 21 days per cycle monthly for 3–5 cycles) following paclitaxel or 

docetaxel administration as maintenance chemotherapy. With regard to oral etoposide tox-

icity, grade 2 oral mucositis and grade 3 anemia were observed in 1 patient each. Three to 

five cycles of etoposide were administered to all patients, though daily dosage was reduced 

to 25 mg in 2 patients due to toxicity. The median progression-free survival was 43.5 months, 

the median overall survival was 86 months, and 5-year overall survival was 77.1%. Conclu-

sion: The results from this ovarian cancer treatment evaluation suggest that oral etoposide 

may be administered safely following paclitaxel or docetaxel as maintenance chemotherapy. 

We expect this regimen to contribute to the improvement in the survival outcomes of pa-

tients with advanced ovarian cancer. © 2016 The Author(s) 

 Published by S. Karger AG, Basel 
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Introduction 

Advanced ovarian cancer is considered one of the most lethal gynecological cancers. The 
majority of patients with this form of cancer ultimately develop tumor recurrence and suc-
cumb to the disease despite achieving clinical remission after completion of initial treatment 
[1]. The concept of maintenance therapy is one of the highly relevant approaches in the 
management of advanced ovarian cancer. The fundamental goal of maintenance therapy is to 
improve survival outcomes, including progression-free survival (PFS), symptom-free surviv-
al, and overall survival (OS) [2]. 

Recently, the antiangiogenic agents bevacizumab and pazopanib were shown to signifi-
cantly improve the time to subsequent disease progression when utilized as maintenance 
therapy in phase 3 studies for advanced ovarian cancer [3–5]. However, an improvement in 
OS was not observed in these studies, and because of the expense of molecular targeting 
agents, the cost-effectiveness of such therapies has become subject to scrutiny [6–8]. 

On the other hand, the taxane paclitaxel is the only agent that has been shown to im-
prove PFS among several cytotoxic agents investigated. Administration of 12 monthly cycles 
of paclitaxel compared with 3 cycles revealed remarkable improvement of PFS, although 
adverse events, such as peripheral neuropathy, negatively impacted the results. The authors 
recommended that oncologists should discuss with appropriate patients with advanced 
ovarian cancer the results of the trial and the possible implications for their subsequent 
management to prolong the time to disease progression [9, 10]. 

Docetaxel, another taxane, has been confirmed to have equal efficacy and reduced neu-
rotoxicity compared with paclitaxel when used with carboplatin as initial chemotherapy for 
ovaria cancer [11]. We recently published the results of a feasibility study focusing on doce-
taxel as an alternative maintenance chemotherapy agent used to reduce the risk of neurotox-
icity associated with paclitaxel; however, the impact on survival outcomes was unclear [12]. 

Etoposide is a DNA topoisomerase II inhibitor, and oral etoposide has demonstrated 
substantial activity as second-line therapy for patients with platinum-resistant as well as 
paclitaxel-resistant advanced ovarian cancer [13–16]. Etoposide may be a potential candi-
date as a single agent used for maintenance therapy because it does not exhibit cross-
resistance to platinum or paclitaxel. However, to the best of our knowledge, there are no 
reliable reports of its use in a maintenance setting. The possibility that prolonged delivery of 
etoposide may confer a substantial risk of developing secondary leukemia is a matter of con-
cern [14, 17, 18]. Hence, oral etoposide should be administered only for a relatively short 
time within the presumable safety limits. 

To improve the survival of patients with advanced ovarian cancer, we attempted to rein-
force maintenance chemotherapy by adding oral etoposide following taxane administration. 
This is a report of these patients. 

Cases 

From January 2008, we initiated maintenance chemotherapy with paclitaxel or doce-
taxel followed by sequential oral etoposide administration in patients with International 
Federation of Gynecology and Obstetrics (FIGO) stage III or IV ovarian, peritoneal, or tubal 
cancer. Eligibility criteria included (1) histologically confirmed epithelial ovarian, peritoneal, 
or tubal cancer; (2) macroscopic dissemination to more than a single site beyond the pelvis 
at initial surgery, and (3) no clinical evidence of disease after completion of initial treatment. 
Patients with a history of hypersensitivity to both paclitaxel and docetaxel were excluded. 
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We discussed this maintenance regimen including the cost and possible adverse events with 
our patients who met the eligibility criteria. After obtaining written informed consent from 
the patients who wished to implicate the regimen, they were administered the maintenance 
regimen as follows. 

Following completion of the initial treatment, we administered paclitaxel (160–175 
mg/m2) or docetaxel (70 mg/m2) monthly for a maximum of 13 cycles. The actual number of 
cycles of taxane administration was entrusted to the discretion of the physicians; however, 
we aimed for at least 6 cycles. Docetaxel was administered to those who had already used 
this drug during initial treatment or who had symptoms of paclitaxel-induced peripheral 
neuropathy. Conversion from paclitaxel to docetaxel because of adverse events, including 
peripheral neuropathy, was allowed during maintenance therapy. Oral etoposide admin-
istration was planned as 50 mg/day × 21 days per cycle every 28 days for 3–5 cycles. 

Between January 2008 and December 2011, 34 patients with FIGO stage III or IV ovari-
an, peritoneal, or tubal cancer were treated at our institute. Of these, 5 patients (14%) had 
not achieved clinical complete response or relapsed during initial chemotherapy. Ten pa-
tients (28%) had limited dissemination (i.e., only a single site or no dissemination beyond 
the pelvis at initial surgery). One patient had hypersensitivity to both paclitaxel and doce-
taxel in primary chemotherapy. Thus, 18 patients, all of whom agreed to receive the mainte-
nance regimen, met the eligibility criteria and started maintenance taxane chemotherapy. Of 
these, 2 patients discontinued the scheduled taxane regimen because of disease progression 
and another 2 patients abandoned it due to adverse events (angina pectoris and interstitial 
pneumonitis). As a consequence, 14 patients (9 with ovarian cancer, 4 with peritoneal can-
cer, and 1 with tubal cancer) were administered oral etoposide sequentially following 
monthly taxane as maintenance chemotherapy. 

The clinical characteristics of the patients are summarized in table 1. The median pa-
tient age was 66.5 years. Twelve patients had FIGO stage III disease, and 2 had FIGO stage IV 
disease. Histological tumor types included high-grade serous adenocarcinoma in 12 patients 
and clear cell carcinoma in 2 patients. Lymph node metastasis was observed in 9 patients. 
Ten patients underwent primary debulking surgery, and 4 patients underwent interval 
debulking surgery following neoadjuvant chemotherapy. In 5 patients, including 2 subjected 
to interval debulking surgery, tumors were resected optimally (i.e., macroscopic complete 
resection). All patients received chemotherapy with carboplatin plus either paclitaxel or 
docetaxel as first-line regimen, although the number of cycles varied. All patients, including 7 
suboptimal patients and 2 stage IV patients, achieved complete clinical response following 
initial treatment. 

Regarding maintenance taxane, 4 patients received paclitaxel, 2 were switched to doce-
taxel due to neurotoxicity, and 8 received docetaxel. A median of 10 monthly taxane cycles 
(range: 6–13 cycles) were administered. For oral etoposide, 3–5 cycles (mostly 4 cycles) of 
etoposide were administered to all patients, although the daily dosage was reduced to 25 mg 
in 2 patients due to toxicity. 

Toxicities during our maintenance regimen were assessed according to the National 
Cancer Institute Common Terminology Criteria for Adverse Events (version 4) [19]. As 
shown in table 2, 10 (71.4%) out of 14 patients experienced peripheral neuropathy during 
first-line or maintenance taxane administration. Although the majority of patients developed 
neuropathy while on the primary chemotherapy regimen, their symptoms were maintained 
during maintenance therapy, and all of them were able to continue taxane therapy. Grade 4 
neutropenia was also observed frequently; however, no severe infectious events due to neu-
tropenia were observed. 
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With regard to oral etoposide, oral mucositis was the most frequent adverse event ob-
served, although the symptoms were mostly mild and well tolerable. The dose of etoposide 
was reduced to 25 mg/day in only 1 patient because of grade 2 mucositis and diarrhea. In 
another patient, the dose was reduced on account of grade 2 nausea. Hematological toxicity 
was also generally mild, although grade 3 anemia was observed in 1 patient. No patient ex-
perienced secondary malignancy. 

PFS was defined as the duration from the date of initial therapy (surgery or neoadjuvant 
chemotherapy) to the date of the first indication of disease progression or death, whichever 
occurred first. Data for patients who were alive without disease progression were censored 
as of the date of their last assessment. OS was calculated from the date of initial therapy to 
the date of death from any cause; data for patients still alive were censored at the date the 
patient was last known to be alive. The Kaplan-Meier method was applied to estimate PFS 
and OS curves. As of the most recent assessment, the median follow-up period for censored 
patients was 61 months (range: 50–99 months) from the initiation of treatment; 10 patients 
(71.4%) exhibited disease progression, and 5 (35.7%) died from their disease. The median 
PFS was 43.5 months (range: 24–92 months); the median OS for this patient population was 
86 months (range: 43–99 months), and the 5-year OS rate was 77.1%. Fig. 1 and fig. 2 dis-
play the PFS and OS of the study cohort. The 5-year OS rate for all 34 patients with advanced 
ovarian cancer in our institute treated during the same periods was 58.5%. 

Discussion 

Despite the small number of cases, we mainly focused on two clinical observations. The 
first one was toxicity; oral etoposide could be administered safely following paclitaxel or 
docetaxel as maintenance chemotherapy. The observed etoposide toxicity was generally 
mild, although grade 2 oral mucositis and grade 3 anemia were observed in 1 patient each. 
Severe neutropenia due to etoposide was not observed in any patients. Rose et al. [14] re-
ported that grade 3–4 neutropenia was the most frequent adverse effect of oral etoposide 
(observed in 45% of their cohort), when administered as a second-line therapy. The cause of 
milder hematotoxicities in our cohort is unclear; however, the patients’ general condition, 
prior taxane maintenance therapy, or cycles of etoposide administration may have caused a 
difference in the hematotoxicities. Secondary leukemia is the most severe adverse event of 
etoposide [14, 17, 18]. Le Deley et al. [18] reported that the risk of developing secondary 
leukemia increases with the cumulative dose of etoposide, with a particularly high risk in 
patients receiving more than 6.0 g/m2. Rose et al. [14] also reported that 1 patient (0.53%) 
developed leukemia following 10 cycles of oral etoposide chemotherapy. We did not refer to 
another phase 1 study, because oral topotecan was administered sequentially with etopo-
side in the study [20]. Here, we limited the number of cycles of etoposide administration to 
≤5 in order to avoid the risk of developing secondary leukemia. The maximal cumulative 
dose of oral etoposide in this study was 4.0 g/m2. The risk of developing secondary malig-
nancy should be carefully evaluated in further studies, although we did not experience such 
an event in our cohort. 

The second clinical observation was survival outcomes. The observed median PFS was 
43.5 months and 5-year OS was 77.1%, with a median follow-up period of 61 months from 
treatment initiation. These survival outcomes are significantly better than the data from 
other studies targeting similar patient populations. Complete resection of all macroscopic 
disease processes by primary debulking surgery has been shown to be the single most im-
portant independent prognostic factor in advanced ovarian cancer [21–23]. The complete 
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resection rate by primary debulking surgery in our cohort was 21%, and there is no signifi-
cant difference compared with the result (19%) of the large-scale study targeting similar 
patient populations, in which the median OS was 29–30 months [24]. In general, patients 
with stage III disease have a 5-year survival of approximately 15–20%, whereas patients 
with stage IV disease have a 5-year survival of <5% [25]. In more recent meta-analysis data, 
the 5-year OS rate for advanced ovarian cancer patients (including patients with stage II 
disease of 9%) was 39.0% [23]. They indicated that approximately 22% of the patients with 
advanced ovarian cancer were refractory or relapsed within 6 months after completion of 
chemotherapy (platinum-resistant). In our cohort, 7 out of 34 patients with stage III or IV 
disease (20.6%) were considered to be platinum-resistant. Ten patients with only limited or 
no dissemination were also excluded from the candidates for our maintenance therapy. In-
cluding them, the 5-year OS rate for all 34 patients with advanced ovarian cancer in our co-
hort (including 6 with stage IV disease) was 58.5%. We believe that the improvement of 
survival outcome in the maintenance therapy group mostly contributed to the overall favor-
able results. We could not identify which amongst taxane and oral etoposide was more bene-
ficial for this favorable survival outcome. At least, however, our results were not inferior 
when compared with the results of the other maintenance paclitaxel study with similar sam-
ple size, in which observed median PFS was 24 months [26]. As mentioned previously, the 
taxane paclitaxel is the only agent that has been shown to improve PFS among several cyto-
toxic agents investigated. However, another ‘maintenance paclitaxel’ study failed to confirm 
a favorable impact associated with prolonged paclitaxel administration in a similar clinical 
setting [27], and the role of ‘maintenance paclitaxel therapy’ is still controversial. It should 
be noted that the Gynecologic Oncology Group (GOG) has recently completed accrual on a 
phase III trial (GOG212), which aimed at evaluating the outcomes after ‘maintenance 
paclitaxel therapy’ [2]. Pending the results of that study, we should refrain from making any 
definite statement on the efficacy of maintenance chemotherapy, including the regimen de-
scribed here. 

This study was performed as a retrospective study with a small number of patients at a 
single institute, and we cannot make definite conclusions. Nevertheless, this is the first re-
port of oral etoposide administration in a maintenance setting for advanced ovarian cancer, 
and we would like to announce these encouraging results for patients who have been suffer-
ing from this lethal gynecological cancer. We expect this regimen to contribute to the im-
provement in the survival outcomes of patients with advanced ovarian cancer. However, it is 
difficult to precisely distinguish whether these results were only because of coincidence or 
bias or have some degree of truth. It should also be remembered that these maintenance 
chemotherapy regimens remain experimental therapies for clinical studies until their role in 
the management of advanced ovarian cancer is better established. 
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Table 1. Clinical characteristics 

  
  
Characteristic  

  
  
Age, years median: 66.5 

(range: 48–74) 

Disease site 

Ovary 09 (64.3) 

Peritoneum 04 (28.6) 

Tube 01 (7.1) 

Stage/debulking status 

III, not macroscopic 05 (35.7)* 

III, ≤1 cm 05 (35.7)* 

III, >1 cm 02 (14.3) 

IV 02 (14.3) 

Histological type 

Serous, high grade 12 (85.7) 

Clear cell 02 (14.3) 

Lymph node metastasis 

Positive 09 (64.3) 

Negative 05 (35.7) 

Neoadjuvant chemotherapy 

Yes 04 (28.6) 

No 10 (71.4) 

Maintenance taxane 

Taxane cycles median: 10 

(range: 6–13) 

Paclitaxel 04 (28.6) 

Paclitaxel to docetaxel 02 (14.3) 

Docetaxel 08 (57.1) 

Etoposide cycles  

3 cycles 03 (21.4) 

4 cycles 09 (64.3)** 

5 cycles 02 (14.3) 

  
  
Values are expressed as n (%) unless indicated 

otherwise. * Including 2 patients with interval 

debulking surgery. ** Including 2 patients in whom 

the daily dosage was reduced to 25 mg. 
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Table 2. Main adverse events of maintenance chemotherapy (n = 14) 

  
  
 Grade* 

   1 2 3 4 

     
     
Paclitaxel or docetaxel 

Neutropenia 0 1 (7.1) 3 (21.4) 10 (71.4) 

Anemia 6 (42.9) 8 (57.1) 0 00 

Thrombocytopenia 6 (42.9) 0 0 00 

Peripheral neuropathy 3 (21.4) 7 (50.0) 0  00 

Oral etoposide 

Neutropenia 2 (14.2) 5 (35.7) 2 (14.2) 00 

Anemia 6 (42.9) 4 (28.6) 1 (7.1) 00 

Oral mucositis 5 (35.7) 1 (7.1) 0 00 

Nausea 0 1 (7.1) 0 00 

Diarrhea 0 1 (7.1) 0 00 

     
     
Values are expressed as n (%). * Graded using the National Cancer 

Institute Common Terminology Criteria for Adverse Events (version 

4). 

 
 
 

 

 

 

Fig. 1. PFS from treatment initiation. 
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Fig. 2. OS with a median follow-up period of 61 months (range: 50–99 months) from treatment initiation 

for censored patients. 
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