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ABSTRACT 

Background and Objectives: The objective of this study was to assess the antitumor activity and toxicity profile of gem-
citabine combined with epirubicin in patients with recurrent platinum refractory ovarian epithelial cancer. Patients 
and Methods: Patients with recurrent platinum refractory ovarian cancer and with adequate hematologic, renal and 
hepatic function and an Eastern Cooperative Oncology Group (ECOG) performance status of 0 - 2 were enrolled. The 
regimen was Gemcitabine 1000 mg/m2 (day 1, 8) and Epirubicin 60 mg/m2 (day 1), the cycle was repeated at interval of 
21 days. Results: Twenty eight patients were recruited and received 156 cycles of gemcitabine-epirubicin combination 
chemotherapy (median 6 cycles). Overall response rate was 42.9% (95% CI equal 24.5 to 62.7) and tumor control rate 
was 75% (95% CI equal 55.1 to 89.3). No complete responses were observed. Median progression-free and median 
overall survival times were 7 and 15 months, respectively. The most common grade 3/4 hematological toxicities were 
neutropenia (57.1%), anemia (10.7%), and thrombocytopenia (7.1%), while the most common grade 3/4 non-hemato-
logical toxicities were mucositis (14.3%) and vomiting (3.6%). No treatment related deaths were observed. Conclusion: 
Gemcitabine combined with epirubicin regimen appeared to offer an acceptable clinical profile in patients with recur-
rent platinum-refractory epithelial ovarian cancer. 
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1. Introduction 

Ovarian cancer accounts for about 3% of all cancers 
among women and also the leading cause of gynecologic 
cancer-related deaths. It ranks second among gyneco-
logic cancers, following cancer of the uterine corpus. An 
estimated 21,880 new cases of ovarian cancer and 13,850 
women are expected to die from ovarian cancer in The 
US in 2010 [1].  

Treatment for advanced disease involves cytoreductive 
surgery followed by systemic treatment with paclitaxel 
and platinum. Overall tumor response rates associated 
with paclitaxel and platinum are relatively high and 
range from approximately 70% to 80%. However, 50% 
to 75% of responders will relapse within approximately 
18 months after completing first-line therapy and require 
further systemic therapy [2,3].  

Predictors for recurrence include late stage, residual 

disease, advanced age, histologic grade, poor perform-
ance status, clear cell or mucinous histology, and subop-
timal normalization of CA125 levels following first-line 
therapy [4,5].  

Only a small proportion of recurrent ovarian cancer 
patients may benefit from surgical treatment of recur-
rence [6], since in most cases ovarian cancer patients 
recur with diffuse carcinomatosis or multiple nodule ab-
dominal disease [7], and require medical treatment. The 
choice of the drug or drug combinations to be used at 
recurrence is conditioned by the duration of platinum- 
free interval (PFI). Patients recurring within 6 months 
from completion of primary chemotherapy are consid-
ered platinum resistant and are usually treated with sal-
vage non platinum chemotherapy, while cases with a PFI 
> 6 months are considered platinum sensitive and exhibit 
rates of response to platinum-based rechallenge, ranging 
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from 27% to 59% according to the duration of PFI [8- 
10].  

Platinum-resistant patients present a very poor prog-
nosis with short-lasting response and survival. Several 
single chemotherapeutic agents have been used in this 
setting and have demonstrated modest activity such as 
topotecan [11,12], gemcitabine [13,14], liposomal doxo- 
rubicin [15], vinorelbine [16], oral etoposide [17,18], and 
ifosfamide [19]. Epirubicin, a Doxirubocin analogue, is 
active agent in first and second-line treatment of epithe-
lial ovarian cancer [20]. 

In this subset of patients the response rate reported for 
different treatments is quite similar, varying from 14% to 
34% and, at present, no drug may be considered the 
treatment of choice. The principal end-point of salvage 
treatment in this subset of patients is represented by the 
palliation of symptoms and the maintenance of accept-
able quality of life [21]. All present new drugs or com-
binations, potentially active and with an acceptable tox-
icity profile, are continuously evaluated in this subset of 
patients in order to convert a higher response rate in a 
longer survival [22].  

Many reasons could account for combination of gem-
citabine and anthracyclines including proven activity in 
ovarian cancer [20,23-25], synergistic anti-proliferative 
effect in vitro and in vivo trials, absence of any cross- 
resistance as their mechanism of action are different, in 
addition, absence of any overlapping toxicity profiles [25, 
26]. 

We conducted this prospective pilot, single institution 
study to evaluate the efficacy and toxicity of the combi-
nation of Gemcitabine and Epirubicin in treatment pa-
tients aged greater than 18 years and less than 75 years, 
with recurrent platinum-refractory epithelial ovarian can- 
cer.  

2. Materials and Methods 

2.1. Patient Selection  

Eligible patients were required to have histologically 
confirmed, recurrent epithelial ovarian cancer that was 
resistant and/or refractory to platinum based chemother-
apy (progression during platinum therapy or in the fol-
lowing 6 months). Prior chemotherapy was allowed in 
conjunction with primary surgery 6 months prior to study 
entry. All patients were required to have measurable re-
current lesions, age less than 75 years and greater than 18 
years, World Health Organization performance status of 
0 to 2, adequate cardiac function (EF > 60%), adequate 
bone marrow reserve, adequate renal and hepatic func-
tions. 

Exclusion criteria included the following: the presence 

of symptomatic brain metastases; a history of ventricular 
arrhythmia, congestive heart failure, or documented 
myocardial infarction and uncontrolled severe infection 
which would limit full compliance with the study or 
would expose the patient to extreme risk. 

2.2. Investigations  

The following parameters were assessed at baseline: 
CA125 level, WHO performance status, weight, pelvic 
examination, abdomino-pelvic computed tomography (CT) 
scan, chest x-ray, ECG, echocardiography, isotopic bone 
scan (if indicated), blood counts (hemoglobin, granulo-
cytes, and platelets) and blood chemistry (renal and liver 
function tests). CA125 level, performance status, weight, 
pelvic and abdominal examination were performed be-
fore each cycle together with an assessment of toxicity 
according to the National Cancer Institute-Common 
Toxicity Criteria (NCI-CTCAE ver. 3.0). Scans were 
planned every 3 cycles or when progressive disease was 
suspected on clinical examination. Blood counts were 
performed weekly.  

2.3. Treatment 

Gemcitabine was given by intravenous infusion at 1000 
mg/m2 over 1/2 hour (Day 1 and 8), and Epirubicin was 
given by single intravenous infusion at 60 mg/m2 (Day 1). 
Treatment was repeated every 3 weeks and continued for 
6 cycles unless there was evidence of disease progression 
or unacceptable toxicity. Patients showing objective re-
sponse after 6 cycles continued to a maximum of 9 cy-
cles. Patients were pre-medicated with 8 mg ondansetron, 
2 ml (8 mg) of dexamethasone, 50 mg of diphenhy-
dramine, and 50 mg of ranitidine given intravenously. 
The protocol provided for a decrease in Gemcitabine and 
Epirubicin dose in patients experiencing grade 4 hema-
tological toxicity or grade 3 non-hematological toxicities. 
G-CSF support was allowed in case of prolonged leuco-
penia (>7 days) or febrile neutropenia in the prior cycle.  

2.4. Treatment Response and Patient Evaluation 

Tumor response assessments were performed after 3 and 
6 cycles. Response to treatment was assessed using 
WHO guidelines [27]. Evaluation was done using com-
puted tomography (CT) owing to its convenient diagno-
sis of target lesion progress and identification of emerg-
ing new lesions. Assessment of CA125 level was repeated 
1 month after the patient stopped therapy and then every 
3 months together with assessments of blood counts, 
chemistry, weight, performance status, toxicity, and pel-
vic examination. An increase in CA125 levels not associ-
ated with radiologic or clinical evidence of tumor pro-
gression was not used as the sole indicator of progressive 
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disease. Follow-up visits were scheduled every 3 months 
in the first 2 years after cessation of treatment and every 
6 months thereafter. 

Toxicity Evaluation: Toxicities were graded according 
to the National Cancer Institute-Common Toxicity Crite-
ria (NCI-CTCAE ver. 3.0). Treatment period was defined 
as the period from the initiation of therapy to 3 weeks 
after the last day of administration of Gemcitabine and 
Epirubicin.  

2.5. Statistical Analysis 

The SPSS 10 statistics program was used for statistical 
analysis. The primary endpoints of this study were tumor 
response, overall survival time and time to disease pro-
gression. The secondary end point was to assess the 
safety and toxicity profile of this regimen. Overall sur-
vival was measured from the first day of study treatment 
until death or last follow-up. Patient’s characteristics 
were summarized by descriptive statistics (median, range 
and frequency).The percentage of patients experiencing 
clinical response (PR) was reported along with the cor-
responding exact 95% confidence intervals (CI). [28] 
Kaplan-Meier curves [29] (with 95% CI) were plotted for 
OS. 

3. Results 

3.1. Patients Characteristics 

A total of 28 consecutive platinum-resistant or refractory 
recurrent ovarian carcinoma patients were treated at 
Clinical Oncology Department, Faculty of Medicine, 
Tanta University, Egypt and enrolled in this phase II trial 
from January 2007 to December 2010. 

Baseline characteristics of patients with recurrent 
platinum resistant ovarian epithelial cancer are listed in 
Table 1. The median age of study participants was 57 
years (range, 42 - 71 years, and SD ± 7.11). All patients 
had previously received platinum-based chemotherapy 
treatment. All patients had relapse or progression to pre-
vious treatment within 6 months. Sixteen patients (57.1%) 
presented with WHO performance status of 2. At initial 
diagnosis, all patients had Stage III-IV disease (67.9% 
and 32.1% respectively), according to The FIGO staging 
system. Histology was, serous cystadencarcinoma in 11 
patients, mucinous cystadencarcinoma in 8, endometroid 
adenocarcinoma in 5 and undifferentiated carcinoma in 4 
patients. 

3.2. Treatment  

In total, 156 cycles of Gemcitabine and Epirubicin were 
administered (median, 6 cycles; range, 3 - 9 cycles). All 
cycles were given at the initial planned doses, and no  

Table 1. Baseline characteristics of patients with recurrent 
platinum resistant ovarian epithelial cancer. 

 
No. (28) % 

Age in years 
Range 42 - 71 
Mean 56.2 
Median 57 
Std. Deviation ± 7.11 

  

CA 125 level 
Range 20.0 - 4459.0 IU/ml) 
Mean 963.5 IU/ml 
Median 240 IU/ml 

  

Performance status 
I 
II 

 
12 
16 

 
42.9
57.1

Pathological type 
Serous cystadencarcinoma 
Mucinous cystadencarcinoma 
Endometroid Adenocarcinoma 
Undifferentiated ca 

 
11 
8 
5 
4 

 
39.3
28.6
17.8
14.3

Tumor grade 
Grade II 
Grade III 
Unknown 

 
9 

16 
3 

 
32.1
57.1
10.7

Initial Tumor Stage 
Stage III 
Stage IV 

 
19 
9 

 
67.9
32.1

Site of recurrence 
Peritoneum 
Liver 
Pelvic &/or para-aortic LNs 
Lung 
Mixed 

 
15 
4 
2 
2 
5 

 
53.6
14.3
7.1 
7.1 

17.8

LNs: lymph nodes. 

treatment delays because of toxicity were reported.  

3.2.1. Response to Treatment  
The overall response rate was 42.9% (with 95% CI equal 
24.5 - 62.7), and 12 patients showed partial responses. 
No complete responses were observed. Stable disease 
was recorded in 9 patients (32.1%, with 95% CI equal 
15.8 - 52.3), and progressive disease was recorded in 7 
patients (25% with 95% CI equal 10.7 - 44.9) (Table 2). 
Patients failed on the studied regimen, (7 patients) re-
ceived best supportive care and further treatment was at 
the physician’s discretion. 

3.2.2. Survival  
The median follow up was 12 months (range 4 - 22  
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Table 2. Best overall tumor response by WHO response cri-
teria (primary endpoint). 

Response No % 95% Confidence Interval

CR 0 0.0 0.00 

PR 12 42.9 24.5 - 62.7 

SD 9 32.1 15.8 - 52.3 

Progressive disease 7 25 10.7 - 44.9 

Overall tumor 
response (PR + SD) 21 75 55.1 - 89.3 

 
months). Nine patients were censored at the time of 
analysis. The median time to progression was 7 months 
(95% confidence interval, 6.1 - 7.9; SE: 0.46). The me-
dian overall survival was 15 months (95% confidence 
interval, 11.1 - 18.9; SE: 2.01) (Table 3), and the 1-year 
overall survival rate was 57.1% (Figure 1). 

3.2.3. Toxicity 
Toxicity assessment of the 28 patients who received 
treatment is detailed in Table 4. Grade 3 - 4 neutropenia 
and anemia were reported in 57.1% and 10.7% of pa-
tients, respectively. The most frequent Grade 3 - 4 non-  

Table 3. Overall survival and progression-free survival of all 
patients (n = 28). 

Secondary end points  
95% confidence 

Interval 
Standard 

Error 

Overall survival (months) 
Range  
Median  
Mean 

 
4 - 24 

15  
13.9 

 
 

11.1 - 18.9  
11.9 - 15.9 

 
 

2.01  
1.03 

Time to DP (months) 
Range  
Median  
Mean 

 
3 - 10 

7  
6.78 

 
 

6.1 - 7.9  
6.1 - 7.5 

 
 

0.46  
0.36 

DP: disease progression. 

 

Figure 1. Overall survival of all patients. 

Table 4. Treatment-related adverse events. 

Any grade Grade 3 - 4 
Type of toxicity 

No % No % 

Hematological 
Neutropenia 
Anemia 
Thrombocytopenia 

 
22 
17 
15 

 
78.6 
60.7 
53.6 

 
16 
3 
2 

 
57.1 
10.7 
7.1 

Alopecia 23 82.1 0 0.0 

Mucositis 20 71.4 4 14.3 

Nausea and/or vomiting 21 75 1 3.6 

Tranaminases 9 32.1 0 0.0 

Constipation 6 21.4 0 0.0 

Diarrhea 6 21.4 0 0.0 

Infection 2 7.1 0 0.0 

 
hematologic toxicities observed were mucositis (14.3%), 
and vomiting (3.6%). No patients discontinued therapy 
because of toxicity. There were no treatment-related dea- 
ths during the study. 

4. Discussion 

In this study, gemcitabine combined with epirubicin in 
patients with recurrent platinum refractory ovarian epi- 
thelial cancer appeared to have good clinical efficacy and 
an acceptable safety profile. It was associated with a 
42.9% overall response rate and a median overall sur-
vival of 15 months. 

Platinum with concurrent taxane-based chemotherapy 
is the non-surgical standard of care for locally advanced 
ovarian epithelial cancer patients, and is also considered 
the standard adjuvant therapy for high-risk post-operative 
patients [30-32]. Although the initial response rate to 
chemotherapy was high, some patients experience re-
lapse quickly and were not good candidates for re-treat- 
ment with these agents. Therefore, identification of ac-
tive agents in patients with platinum refractory disease is 
important. Ideally, second-line agents should lack cross 
resistance to previous agents. Because of the palliative 
nature of second-line treatment, these agents should also 
have a favorable toxicity profile [33].  

There have been several trials to improve survival of 
patients with platinum-refractory ovarian epithelial can-
cer. Lund et al. [34], and Shapiro et al. [35] reported the 
results of gemcitabine and found that response rate was 
15% to 28% in patients with documented progressive 
disease or recurrence. Vermoken et al., [20] showed that 
epirubicin (E), a doxirubicin analogue is active in first 
and second-line treatment of ovarian epithelial cancer. 

Many reasons could account for combination of gem-
citabine and anthracyclines including proven activity in 
ovarian cancer [20,23-25], synergistic anti-proliferative 
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effect in vitro and in vivo trials, absence of any cross- 
resistance as their mechanism of action are different, in 
addition, absence of any overlapping toxicity profiles [25, 
26]. 

Chow et al., [36] reported an overall response rate for 
gemcitabine combined with epirubicin (1000 mg/m2 and 
60 mg/m2 respectively) in 13 recurrent, platinum-resis- 
tant ovarian epithelial cancer patients of 23%. In a dif-
ferent phase I-II trial on platinum-resistant ovarian epi- 
thelial cancer patients, Goff et al., [37] reported a median 
overall survival of 12 months, and an overall response 
rate of 24% (11/49), with the most frequent side-effect 
being hematological, and Quality of life evaluation indi-
cated a good tolerance of this regimen. 

Based on the previous results, this phase II trial was 
conducted to evaluate the efficacy and toxicity of gem-
citabine combined with epirubicin as a 2nd line chemo-
therapy in patients with recurrent platinum resistant and/ 
or refractory ovarian epithelial cancer. 

The primary end points of this study were to assess the 
efficacy of this regimen: Overall response rates, time to 
disease progression (TTP), and overall survival (OS). 
The overall response was 75%. These results compare 
favorably with those reported by Murgia et al. [38] and 
Chu et al. [39] who used the same regimen in treatment 
of patients with platinum-resistant ovarian cancer. Mur-
gia et al. [38] who treated 48 patients reported that the 
overall tumor response rate was 76.7% (CR 2.1%, PR 
41.7% and SD 33.3%), while Chu et al. [39] who treated 
60 patients with the same regimen plus ifosfamide re-
ported that the overall tumor response rate was 76.7% 
(PR 36.7% and SD 38.3%). On the other hand, our re-
sults are lower than those reported by Galligioni et al. 
[40] in a phase II Italian study which included 27 patients 
with platinum-resistant ovarian cancer, the overall tumor 
response rate was 81.4% (CR 3.7%, PR 44.4% and SD 
33.3%). This could be explained by the fact that all pa-
tients in our study had recurrent platinum resistant and/or 
refractory disease (PFI < 6 months), while in Galligioni 
et al. [40] study 6 patients out of 27 had PFI ≥ 6 < 12 
months. Our results are higher than those reported by 
Goff et al. [37] They reported that the overall response 
rate was 24%. This could be explained by the fact that, 
the chemotherapy in this study was given as a first line 
salvage treatment while in Goff et al. study [37], the me-
dian number of previous chemotherapy regimens for the 
all patients was 2 (range 1 - 5). Also in Goff et al. study 

[37], they used a different dose schedule in (gemcitabine 
700 mg/m2 on days 1 & 8, and doxorubicin 20 mg/m2 on 
days 1 and 8).  

In the present study the median time to disease pro-
gression and the median overall survival time were 7 and 

15 months respectively. While, Galligioni et al. [40] had 
reported a median time to disease progression of 8 mon- 
ths, Murgia et al. [38] reported a median progression-free 
and overall survival of 7 and 23.5 months, respectively, 
and, Chu et al. [39] reported a median time to disease 
progression and a median overall survival time of 7 and 
20 months respectively. 

The secondary end point was to assess the safety and 
toxicity profile of this regimen. Most of the adverse 
events observed in this study were predictable and man-
ageable. The incidence of grade 3/4 neutropenia was 
57.1%, and only 3 of 28 patients (10.7%) had developed 
febrile neutropenia. Adverse events required dose reduc-
tion in only 10 of 156 cycles (6.4%). The usage of G- 
CSF occurred in 35 of 156 cycles (22.4%). The other 
Grade 3 - 4 hematologic toxicities were anemia (10.7%), 
and thrombocytopenia (7.1%). The most frequent Grade 
3 - 4 non-hematologic toxicities observed were mucositis 
(14.3%), and vomiting (3.6%). No patients discontinued 
therapy because of toxicity. There were no treatment- 
related deaths during this study. These results are nearly 
consistant with those reported by Murgia et al. [38] who 
reported that long-term adverse effects associated with 
G/E treatment include beside alopecia in all pts, major 
grade 3 - 4 toxicities consisted of, anemia 4%, neutro-
penia 56%, thrombocytopenia 6%, vomiting 4%, diar-
rhoea 2%, hepatotoxicity 8%, and mucositis 6%. While 
Galligioni et al. [40] reported that Grade 3 - 4 toxicities 
consisted of neutropenia (58%), thrombocytopenia (3%), 
anemia (10%), hepatotoxicity (13%), and mucositis (7%). 
On the other hand, Chu et al. [39] reported that Grade 3 - 
4 toxicities consisted of neutropenia (31%), while, diges-
tive reactions were only of grade 1 - 2, and accounted for 
42%.  

In conclusion, the current results suggest that, the 
regimen of gemcitabine combined with epirubicin ap-
peared to be an active and safe chemotherapy regimen 
for patients with recurrent platinum-refractory epithelial 
ovarian cancer. Further prospective investigation of this 
regimen to optimize doses and scheduling is necessary. 
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