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Abstract

Purpose: This non randomized prospective study was designated to investigate single agent docetaxel versus oral etoposide in improving response rate, tolerability, toxicity and cost benefit in platinum resistant advanced ovarian cancer.
Patients and methods: Thirty patients with platinum resistant advanced ovarian cancer were enrolled in this study during the period from March 2008 till February 2009. All patients in the study had previously received first line chemotherapy containing platinum and paclitaxel. Patients were to receive either single agent oral etoposide 50 mg/m2/d for 21 days, every 28 days or docetaxel100 mg/m-2 administered every 3 weeks. Fifteen patients were included in each arm, with age ranged from 31 to 63 years, grades I to IV histology, and performance status 0-2. 
Results: The median number of cycles received by patients in group 1 (oral etoposide) was 8 cycles, while the median number of cycles received by the patients in group 2 (docetaxel) was 4 cycles. The response rate for patients in group1 was 20%, and for group 2 was 26.66%. Median time to progression was 4.75 months and 5.43 months for group 1 and 2 respectively (p 0.6504, 95%CI; -1.619 to 2.553). Median overall survival for the 2 groups was 11 and 12.8 months respectively (p 0.7751). Toxicity for group 1 was mainly hematologic toxicity with 20% grade 3-4 neutropenia, and 13.33% had grade 3-4 anemia, while for group 2 patients had 26.66% grade 3-4 neutropenia, 20% grade 3-4 anemia.
Conclusion: Single agent Docetaxel and oral etoposide have demonstrated effectiveness as a treatment for platinum-resistant ovarian cancer patients, with a low incidence of severe hypersensitivity reactions and toxicity and response rate comparable to other single agent or combination chemotherapy regimens. 
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Introduction

      Ovarian cancer is the eighth most common cancer among women in the United States, it accounts for about 3% of all female cancers. It ranks fifth in cancer deaths among women, accounting for more deaths than any other cancer of the female reproductive system (1) 

      Platinum-based chemotherapy has been the cornerstone of therapy for advanced ovarian carcinomas since the early 1980s (2, 3). Subsequently, platinum-based combination therapies have been shown to achieve higher clinical response rates and longer progression-free intervals than alkylating agents alone, or nonplatinum regimens, though the evidence for overall survival benefit with such regimens in advanced ovarian cancer is less compelling (4, 5). 

      Patients with platinum-resistant ovarian cancer are defined as those who did not respond to initial therapy, or those with disease that recurred after a short disease free interval (<six-month). The most commonly used indicator of resistance is the time period between the end of primary chemotherapy and relapse: the longer this length of time, the better the chances of responding to salvage chemotherapy. Patients with recurrent disease after retreatment with platinum-based therapy are often drug resistant, and may also be more difficult to treat due to cumulative hematologic and nonhematologic toxicity, as well as declining performance status due to persistent disease (6).
      Recurrent ovarian cancer has poor prognosis with a median survival of 14 months (7). However, chemotherapy with various agents has shown to induce tumor regression with no proven superiority of any agent or single agent and combination over the others in terms of prolonging survival (8). Unfortunately, patients with platinum refractory disease appear to derive less benefit from salvage chemotherapy when compared to patients with platinum sensitive disease (9, 10, 11).

      Oral etoposide has been studied in numerous clinical trials for the treatment of recurrent ovarian cancer. In different studies there has been a varied response rate depending on the extent of prior therapy with overall response rate about 20.4% (12).

      Docetaxel has been examined in several clinical trials for management of platinum-resistant ovarian cancer, with an objective response rate of approximately 20% to 35% (13). 

      Generally, in recurrent ovarian cancer about 25%, 33%, and 60% respond to salvage treatment when their time between last chemotherapy and relapse is 6-12 months, 12-24 months, and greater than 24 months respectively (14). 

      Because these patients are not curable, the goal of this non randomized multicenter study is to investigate single agent docetaxel versus oral etoposide in improving response rate, tolerability, toxicity and cost benefit in platinum resistant ovarian cancer.

Patients and methods:

      Thirty patients with platinum resistant advanced ovarian cancer presented to Kasr ElAini Center of Clinical Oncology and Health Insurance were enrolled in this study during the period from March 2008 till February 2009. Patients were to receive either single agent oral etoposide capsules or docetaxel. Fifteen patients were included in each arm. 

      Eligibility requirements for patients entering this study included patients with progressive disease during or within 6 months of being treated with platinum-based chemotherapy and having more than or equal to one lesion that was measurable by computed tomography, magnetic resonance imaging, or ultrasound. Other inclusion criteria included age ≥ 18 years; life expectancy of >6 months; performance status of ≤2; adequate bone marrow function (absolute neutrophil count > 1.5 × 109 cells/L, platelets > 100 × 109/L); normal liver function (total bilirubin ≤ 2 and aspartate and alanine aminotransferase < 3× the upper limit of normal); and normal renal function (creatinine/blood, urea, nitrogen < 3× the upper limit of normal).

Treatment:

Group 1; oral vepesid capsules as 50 mg/m2/d for 21 days, every 28 days till progression or toxicity

Group 2; docetaxel 100 mg/m-2 administered every 3 weeks as a 1-h intravenous infusion till progression or toxicity.

Assessment of response:

      Lesions were assessed by computed tomographic or magnetic resonance imaging scan, ultrasound, x-ray, or physical examination and CA 125. Evaluation was performed before each course of treatment for lesions evaluated by physical examination and every three cycles for lesions evaluated by CA125, computed tomographic or magnetic resonance imaging scan. 
      Responses were determined according to standard World Health Organization (WHO) criteria (15), complete response was defined as the complete disappearance of all known measurable disease for at least 4 weeks, partial response was defined as more than 50% reduction in measurable disease for at least 4 weeks and with no new lesions or progression of evaluable disease, disease progression is reported by increase in the level of CA125, or by ≥50% increase of measurable disease or the appearance of any new lesions as reported by CT or MRI and stable disease is any condition not meeting the above criteria.

     Time to response was measured from the start of treatment (second line) to initial response, and the duration of response was measured from the time of documented response to the first sign of disease progression. The time to progression was measured from the time of first administration of therapy to documented progressive disease. Survival was measured from the time of first administration of therapy (second line) to death. Follow-up data were obtained every 3 months from the date of withdrawal to assess response duration and time to progression for patients who had not progressed before withdrawal and to assess survival for all patients.
      Blood samples were taken before each cycle of therapy for complete blood counts and biochemistry. Hematologic and non-hematologic toxicities were assessed by the common toxicity criteria. 
Statistical Analysis
      Objective response was compared between treatment groups using GraphPad Prism 5, and the estimated percentage difference in response rates between treatments was calculated. Time- to-event variables (time to progression and overall survival) were compared between treatments using the t tests, for patients who received docetaxel relative to those who received oral etoposide. 
Results

      In the present study the patient’s age ranged from 31 to 63 years. Patient’s characteristics are presented in table (1). There were no major differences in the patient’s characteristics as regards the two groups.
      All patients in the study had previously received first line chemotherapy containing platinum and paclitaxel. The number of cycles received by patients in group 1 (oral etoposide) ranged from 2 to 12 cycles with a median of 8 cycles, and dose reduction by 25% was done in 3 patients in the last 3 cycles due to bone marrow suppression. While the number of cycles received by the patients in group 2 (docetaxel) ranged from 2 to 8 cycles with a median of 4 cycles, and dose reduction by 25% was done in 4 patients in 3 cycles due to reported neutropenia. 

        The response rate for patients in group1 was three patients with partial response, 7 patients with stationary disease, and 5 patients showed disease progression after the first assessment done with response rate of 20%. For patients in group 2, one patient showed complete response, 3 patients had partial response, 8 patients had stationary disease and 3 patients had disease progression after the first assessment with response rate of 26.66%. Table (2) shows the response rate of the two patient groups.
        For patients in group 1 the Median time to progression was 4.75 months, (mean 5.27 months) with a range of 2 to 13 months, while for patients in group 2 the median time to progression was 5.43 months, (mean 5.73 months) with a range of 2 to 12 months (p value = 0.6504, 95%CI; -1.619 to 2.553). The overall survival for the 2 groups is shown in figure (1), with a median overall survival of 11months for group 1 and 12.8 months for group 2 (p value = 0.7751, 95% CI -4.766 to 3.600).
        Toxicity was evaluated for both groups, in group 1; three patients had grade 3 neutropenia for whom dose reduction was done, gasterointestinal toxicity including nausea, vomiting or mucositis was reported in 4 patients with grade 1 to 2. For group 2 four patients had grade 3 neutropenia with dose reduction, gasterointestinal toxicity of grade 1 and 2 was reported in 3 patients, and peripheral edema was reported in 1 patient after 5 cycles for whom treatment was stopped, Table (3) . 

Discussion 
      Patients with platinum-resistant ovarian cancer that did not respond to initial therapy, or with disease that recurred after a short (<six-month) treatment-free interval, pose a particular challenge. Trials of second-line chemotherapy in ovarian cancer have been phase II non comparative studies with objective response rates in patients with measurable disease ranged from 10% to 35%. While the duration of these responses has generally been short (<8 months), some patients may continue to respond or maintain stable disease for a more extended interval. In this palliative setting, the development of stable disease is also considered to be a positive, but limited outcome is achieved in an additional 35% to 50% of patients. In the absence of dose-limiting toxicity or clinical evidence of progressive disease, it is reasonable to continue therapy in such patients, depending on their overall quality of life and performance status (6).
       Oral etoposide has been studied in numerous clinical trials for the treatment of recurrent ovarian cancer with varied response rate. On the basis of data from more than 270 patients in 9 different studies, the overall response rate was 20.4%. However, in the largest study performed by the Gynecologic Oncology Group (GOG), in which 82 previously treated patients received oral etoposide, 41 platinum-resistant patients had an overall response rate of 26.8%, including a 7.3% clinical complete remission rate. Toxicity was acceptable, with myelosuppression being the dose-limiting toxicity. This GOG study confirms the activity of oral etoposide as second-line therapy both for platinum-resistant and platinum-sensitive ovarian cancer patients (12). 

      In our study patients who received oral etoposide had an overall response rate of 20%, in the form of partial response. The median time to progression was 4.75 months with a range of 2 to 13 months, and the median overall survival was 11months.  This almost goes with the results of Rose et al., in which 41 platinum-resistant patients received oral etoposide with a 26.8% response rate (7.3% complete response [CR] and 19.5% partial response [PR] rate), median response duration was 4.3 months, median progression-free interval (PFI) was 5.7 months, and median survival time was 10.8 months (16).
      The efficacy of docetaxel at a dose of 100 mg/m2 in ovarian cancer has been described in European and American phase II trials with response rates of 26%-40% demonstrated in each trial (17-20). A phase II study was conducted to evaluate the efficacy and toxicity of docetaxel in Japanese patients with advanced ovarian cancer. Ninety patients with advanced ovarian cancer entered the study and sixty were assessable for response. The overall response rate was 28% in the assessable patients. The 36 platinum-refractory patients had a response rate of 25% compared with 33% in the platinum-sensitive patients. The median survival was 53.3 weeks, the median time to response was 43 days (range 21-122 days), and the median duration of response was 163 days (13). 
      This is comparable to our results for the patients who received docetaxel, the objective response rate was 26.66% in the form of one patient with complete response, and 3 patients with partial response. The median time to progression was 5.43 months with a range of 2 to 12 months and the median overall survival was 12.8 months.

      In our study the reported toxicity for patients who received etoposide was mainly hematologic toxicity with 20% of the patients had grade 3-4 neutropenia, and 13.33% had grade 3-4 anemia. Gasterointestinal toxicity including nausea, vomiting or mucositis of grade 1-2 was reported in 26.66% of the patients. The GOG study done on 97 patients reported toxicity was also mainly hematologic toxicity with grade 3-4 neutropenia in 45.4%, thrombocytopenia in 9%, and anemia in 13.4% of the patients(16). 
      For patients who received docetaxel, the toxicity was 26.66% grade 3-4 neutropenia, 20% grade 3-4 anemia, and 6.66% grade 1-2 thrombocytopenia. Gasterointestinal toxicity of grade 1-2 was reported in 20% of patients. Peripheral neuritis and edema of grade 1-2 were reported in 33.33% and 6.66% of the patients respectively. In comparison to the results of Katsumata et al, 2003, 86% of the patients experienced grade 3- 4 neutropenia, and 16% developed grade 3 - 4 anemia. Nausea/vomiting were reported in 48%, but it was not severe. Sensory neuropathy was reported in 31% patients and edema was seen in 16% patients. One patient developed a mild pleural effusion (non-malignant) with peripheral edema (5). The difference in toxicity between our study and the other study was most probably due to the decreased number of patients in our study in comparison to those in the other study (62 patients).
      In comparison of the two treatment groups there was no statistically significant difference as regards patient’s characteristics and previous chemotherapy given. The difference in the median number of cycles received by patients in group 1 (8 cycles) in comparison to those received by patients in group 2 (4 cycles) was due to more compliance and tolerability of etoposide as being an oral medication and less reported toxicity though it was not statistically significant.

        As regards the response rate for both groups patients in group1 had a response rate of 20%, while those in group 2 had a response rate of 26.66% however there was no statistically significant difference between them.
      Patients receiving oral etoposide costed 787.5 L.E/m2 (146 $) per cycle. They took a median of 8 cycles making 6300L.E (1167 $) per patient. This is in contrast with those receiving docetaxel costing 4700 L.E/ m2 (871 $) per cycle in a median cycle of 4, this makes a median cost of 18 800 L.E (3482 $) per patient. The median overall survival was 11 months for the oral etoposide group versus 12.8 months for the docetaxel group which was statistically insignificant. The time of disease progression was as well insignificant (4.75 months for the etoposide group versus 5.43 months for the docetaxol group)       

Conclusion:

      In view of the chronic nature of recurrent ovarian cancer, the achievement of stable disease with maintenance of performance status is an acceptable goal for many patients. Single agent Docetaxel and oral etoposide have demonstrated effectiveness as a treatment for platinum-resistant ovarian cancer patients, with a low incidence of severe hypersensitivity reactions and toxicity and response rate comparable to other single agent or combination chemotherapy regimens. Treatment decisions should be based on patient preference, toxicity profile, ease of administration, and availability. 
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Table 1 Patient’s characteristics of both treatment arms

	Characteristic
	Oral Etoposide (group 1)

Patient no.    
	Docetaxel (group 2)

Patient no.    

	Age 

Mean 

Range 
	40.47

31- 62
	41.64

32- 63

	Histology grade

I
II
III
IV
unknown 
	1

5

7

0

2
	0

7

6

1

1

	ECOG performance status

0

1

2
	1

8

6
	2

9

4

	Platinum sensitivity at baseline

Refractory 

Early relapse
	9

6
	8

7

	Tumor size

< 5 cms

5-10 cms

>10 cms
	5

7

3
	4

9

2


Table 2 The response rate of both treatment groups

	Response 
	Oral Etoposide group

Patient no.        %
	Docetaxel group

Patient no.   % 
	P value

	Complete response
	0                            0%
	1                6.66%
	0.25

	Partial response
	3                          20%
	3                   20%
	>0.9

	Stationary disease
	7                     46.66%
	8              53.33%
	0.65

	Disease progression
	5                     33.33%
	3                   20%
	0.35


Table 3 Hematologic and Non-hematologic toxicity of both groups

	Toxicity 
	Oral Etoposide (group 1)

Patient no.    %
	Docetaxel (group 2)

Patient no.   %
	P value

	Neutropenia 

Grade 1-2

Grade 3-4
	4             26.66%

3            20 %
	4           26.66%

4           26.66%
	>0.9

0.65

	Anemia

Grade 1-2

Grade 3-4
	5            33.33%

2            13.33%
	4            26.66%

3            20%
	0.65

0.55

	Thrombocytopenia

Grade 1-2

Grade 3-4
	0

0
	1            6.66%

0
	-

-

	Nausea/vomiting

Grade 1-2

Grade 3-4
	4            26.66%

0
	3             20%

0
	0.65

-

	Mucositis

Grade 1-2

Grade 3-4
	4            26.66%

0
	3             20%

0
	0.65

-

	Diarrhea

Grade 1-2

Grade 3-4
	2             13.33%

0
	1             6.66%

0
	0.45

-

	Neuritis

Grade 1-2

Grade 3-4
	0

0
	5             33.33%

0
	-

-

	Edema 

Grade 1-2

Grade 3-4
	0

0
	1            6.66%

0
	-

-
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Figure 1 Overall survival of the 2 treatment groups

