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Abstract 

The ECF (Epirubcin/Cisplatin/5-fluorouracil) first therapy in metastatic gastric is the optimal therapeutic option 
but its complexity limits its utility in many communities. We investigated a more convenient modification of the 
standard approach, "5 days CIV 5-fluorouracil 1000mg/m2". A total of 115 patients with advanced and metastatic 
adenocarcinoma of the stomach and gastroesophageal cancer were reviewed retrospectively to compare the 
efficacy of modified ECF N=41 with the reference protocols FAM N=32 and ELF N=42. The overall response 
rate was 36.5% with ECF, 16.6% with ELF, and 15.6% with FAM, with significant differences p=0.001. No one 
achieved a complete tumor regression. However, 4 patients with locally advanced stomach were able to have 
total gastrectomy in ECF arm only with p=0.000. Hematologic toxicities were more common in ECF p= 0.01. 
On the other hand, there was no significant difference in progression free survival or overall survival between the 
three regimens. Modified ECF showed significant overall response than FAM and FLF. However survival benefit 
is very small. So we recommend using this regimen as neoadjuvant treatment. 
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1. Introduction 

Gastric cancer is the fourth most commonly diagnosed cancer and is the second leading cause of cancer death 
worldwide (Van Cutsem, 2004). Patients with gastric cancer usually present with advanced disease, even after 
curative resection for patients presenting with early stages, approximately 60% of these patients eventually 
relapse locally or with distant metastases (Van Cutsem, 2004). Numerous advances have occurred in the 
management of gastric cancer, including improvements in diagnosis, histological classification, molecular 
biology, and treatment, revealed that the role of palliative chemotherapy is therefore of utmost importance 
(Varadhachary et al., 2005; Crew et al., 2004; Lin et al., 2004). Various chemotherapy combinations have been 
sought to improve the response rates. Former commonly used regimens include 5-FU, doxorubicin, and 
mitomycin (FAM); 5- FU, doxorubicin, and high-dose methotrexate (FAMTX); and etoposide, leucovorin, 5-FU 
(ELF), showed modest effect as regard response rate and survival (Shah et al., 2004), on the other hand 
epirubicin, cisplatin, and 5-FU (ECF) with protracted infusion of 5-FU resulted in a significant survival benefit 
when compared with 5-FU and cisplatin in advanced gastric cancer (Cunningham et al., 2006; Cunningham et al., 
2008). Moreover several studies reported response rates of over 50% with ECF, with apparently moderate 
toxicity and satisfactory symptom control (Ross et al., 2002; Hejna et al., 2006). And when it compared with 
FAMTX, it showed a higher response rate (45% vs 21%) and longer survival duration (8.9 months vs 5.7 
months), with less myelosuppression, less mucositis, and better quality of life (Webb et al., 1997, Sumpter et al., 
2005; Lee et al., 2008; Allum et al., 2011; Chan et al., 2011). However, the protracted infusion of 5-FU is 
expensive, in addition it needs special infusion pump and a well educated patient, consequently, several studied 
tried to make it convenient either by using 5FU with high dose leucovorin on day 1and 8 in a cycle repeated 
every 21 days (Karapetis et al., 2010) or to use it biweekly (Felici et al., 2006) with significant benefits. So we 
tried to investigate a more convenient modification in this regimen by using 5 days continuous infusion of 5FU 
1000 mg/m2/day. 

So the study was planned to compare the efficacy and tolerability and survival of modified ECF with other 
regimens (FAM and ELF) which were used in our institute retrospectively.  
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2. Method 

2.1 Study Design 

The study was performed after obtaining approval from the local Institutional Review Board committee and in 
accordance with the Declaration of Helsinki, the Good Clinical Practices, and local ethical and legal 
requirements. The study was performed retrospectively on patients with locally advanced and metastatic 
adenocarcinoma of esophagogastric junction (OGJ), or stomach treated at South Egypt Cancer Institute, Assiut 
University, Egypt.  

2.2 Study Population 

The study included 115 Patients who had inoperable esophagogastric junction (OGJ) or stomach with proven 
histology adenocarcinoma. The primary tumor was classified as inoperable on the basis of findings at computed 
tomography (CT) scan All patients included were required to have adequate bone marrow function (platelet 
count > 100 x 109/L and WBC count > 3 x 109/L), creatinine clearance greater than 40 ml/min, bilirubin level 
less than 30 mmol/L, life expectancy of at least 3 months with no concurrent uncontrolled medical illness and 
normal left ventricular ejection fraction. Pregnant women were excluded. 

2.3 Methods 

The patients were divided into 3 arms, ECF, FAM and ELF arm 

ECF arm; 5-FU was given as a continuous intravenous (IV) infusion at a dose of 1000 mg/m2/d for 5 days. 
Epirubicin (50 mg/m2 IV) and cisplatin (60 mg/m2) IV infusion with standard hydration [8] the regimen was 
given on an inpatient basis every 3 weeks to a maximum of eight cycles.  

FAM regimen; (Hejna et al., 2006) Patients received Mitomycin C (10 mg/m2 ) IV bolus on day 1, 5-FU (500 
mg/m2) was given by IV bolus on day 1, 8, 22 and 29, doxorubicin (30 mg/m2) IV. For 15 minute on day 1 and 
22, Cycles were repeated every 43 days.  

ELF regimen; (Moehler et al., 2005) was administered as: leucovorin (300 mg/m2) I.V. in 10 minutes, followed 
immediately by etoposide (120 mg/m2) I.V. in 50 minutes and 5-FU (500 mg/m2) I.V. in 10 minutes, on days 1, 2 
and 3, to be repeated on day 22. 
The assessment of responses was classified according scored according to RECIST v1.0 criteria 
recommendations (Therasse et al., 2000). CT scan and was repeated after 12 and 24 weeks. Only measurable 
lesions were considered assessable for response evaluation. The toxicity was graded according to NCI-CTC 
version 2 (Trotti et al., 2000). 

2.4 Statistical Analyses  

The primary endpoint of this study was the overall response rate (ORR); i.e. the percentage of responders 
(complete response [CR] + partial response [PR]) to treatment. Secondary endpoints included the evaluation of 
PFS, OS, and the safety profile. The statistical software used in this study was SPSS16. The χ2 test and Fisher’s 
exact test were used to compare the types of response and toxicities in the three treatment groups. Progression 
free survival and over all survival, were all measured by using the method of Kaplan and Meier (Kaplan et al., 
1958). Overall survival was defined as the time interval between the date of randomization and the date of death. 
Progression-free survival was defined as the time interval between the date of randomization and the date of 
disease progression or death, whichever occurred first.  

P value <0.05 were considered significant; all P values are two-sided. Toxicity was evaluated in all of the 
patients receiving at least one dose of chemotherapy whether they were eligible or not, and was graded according 
to NCI-CTC version 2.  

3. Results 

3.1 Patients  

Between July 2005 and June 2010 the patient's files were reviewed retrospectively , 115 patients were included, 
60 patients were males and 55 were females ,the age of the patients ranged from 25-70 year old, the median age 
were 53 year old, 18 patients had locally advanced disease, while 97 patients had metastatic disease, all patients 
had been divided into 3 arms, arm 1 included 41 patients received ECF and arm 2 included 32 patients received 
FAM, arm 3 included 42 patients received ELF, Patients characteristics are listed in (Table 1). 
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Table 1. Patients characteristic in the 3 arms 
FAM(N=32) ELF(N=42) ECF(N=41) 

Characteristic 
% N % N % N 

 

87.5 

12.5 

 

28 

4 

 

22 

78 

 

9 

33 

 

56 

44 

 

23 

18 

Sex 

Male 

Female 

 

53 

26-67 

 

60 

25-65 

 

55 

40-70 

Age "years" 

Median 

Range 

 

18 

82 

 

6 

26 

 

12 

88 

 

5 

37 

 

17 

83 

 

7 

34 

Disease extension 

Locally advanced 

Metastatic 

N=number 

 

3.2 Treatment 

The median number of cycles was four (range, one to 8) in the modified ECF arm with total 214 cycles whereas, 
in FAM arm median number was two (range, one to six) with total 190 cycles. On the hand, median number of 
cycles was three in ELF (rang one to six) with total 198 cycles, Treatment delay and dose reduction occurred in 
25% and 37 % respectively in patients received ECF arm and 23% and 35% in FAM arm 12% and 33% in ELF 
arm, respectively with no significant difference between 3 regimens.  

3.3 Efficacy 

The overall response rate was 36 % (95% CI: 26.96-42.42) in the modified ECF arm, 16% (95% CI: 6.99-23) 
ELF arm and 15% (95% CI: 5.88-21.91) in the FAM arm (p=0.0002) (Table 2). Subsequently, symptomatic 
improvement in the form disappearance of dysphagia and gain of weight occurred in 25% in ECF which was 
significantly higher than ELF (9 %) and FAM (7%) p=0.001. 4 patients out 7 of with locally advanced gastric 
cancer in ECF arm were successfully able to undergo total gasterctomy, while, no one in the other arms achieved 
operability after 3 cycles. On the other hand, there was no statistical difference between 3 groups in patients who 
had stable disease p=0.98. 

 

Table 2. Response rate 
FAM ELF ECF  

% N % N % N 

0 0 0 0 0 0 Complete remission 

15.6 5 16.6 7 36.5 15 Partial remission 

25 8 26.2 11 24.5 10 Stable Disease 

50 16 40.5 17 27 11 Progression of Disease 

12.4 4 16.7 7 12 5 Not assable 

N= number 

 

16 patients missed the follow up, five in ECF arm, seven in ELF arm and four in FAM arm, and 4 patients 
underwent total gastrectomy in ECF arm, so 95 patients were included in the survival data and follow-up 
evaluation. The median follow-up duration of surviving patients was 16 months. The median progression free 
survival was 3.2 months for modified ECF 5days, 2 months for FAM and 2.8 months for ELF with p=0.11 
(Figure 1) while, the median overall survival time was 7 months with modified ECF, 6 months with FAM 6.8 
months for ELF (p=0.42) (Figure 2). 
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No of patients Censored Events Median PFS 

115 20(17.4%) 95 (82.6%) 3.2 m for ECF, 2.8m for ELF, 2 for FAM 

Figure 1. Progression free survival for modified ECF, ELF and FAM 

 

 

No of patients Censored Events Median OS 

115 20(17.4%) 95(82.6%) 7mfor ECF, 6m for ELF, 6.8 for FAM 

Figure 2. Overall survival for modified ECF, ELF and FAM 
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3.4 Gastrectomy after Chemotherapy 

Four patients who presented with locally advanced in modified ECF arm were able to have total gastrectectomy 
after 3 cycles of chemotherapy, R0 resection was feasible in all 4 patients. Survival rates at one and two year 
after surgery were 100% and 75%, respectively. Two patients were disease-free at 28 and 30 months after surgery. 
2 patients had recurrence after a median follow up of 12 months and 16 months following surgery. 

3.5 Safety 

Toxicities of the 3 regimens are listed in (Table 3). The ECF regimen resulted in significant mucositis and grade 
IV neutropenia P= 0.01, 11 patients in ECF arm required hospital admission; 6 of them due to grade IV oral 
mucosites and the other 5 patients admitted due to febrile neutropenia, whereas in FAM arm only 4 patients 
required admission; 1 due to grade IV oral mucosities and 3 due to febrile neutropenia, on the other hand in ELF 
arm, all side effects were managed in out patients clinic. There were three toxic deaths (one in modified ECF in 
4th cycle and two in FAM in 2nd and 4th cycle respectively), all due to neutropenic sepsis. Totally ECF regimen 
had significant side effect p=0.04 compared with FAM and ELF.  

 

Table 3. Worst toxicity associated with 3 regimens 
FAM ELF ECF Toxicity 

% N % N % N 

12.5 4 4 2 24 10 Neutropenia(GI-II) 

25 8 7 3 39 16 Neutropenia(GIII-IV) 

25 8 7 3 34 14 Thrombocytopenia(GIII-IV) 

18 6 21 9 17 7 Infection 

62 20 14 6 48 20 Nausea/vomiting(GII-III) 

25 8 28 12 31 17 Mucositis(GIII-IV) 

12.5 4 25 8 17 7 Diarrhea(GII-III) 

G=Grade 

 

4. Discussion  

Combination regimens with 5-FU and cisplatin showed promising activity in Phase II trials and are frequently 
used throughout Europe. Epirubicin was included in this combination because of anticipated enhanced 
cytotoxicity (Sumpter et al., 2005; Lee et al., 2008; Allum et al., 2011; Chan et al., 2011). Consequently the 
combination Epirubicin, cisplatin and 5-FU (ECF) in a randomized Phase III study showed superior response 
rates and significantly prolonged survival when compared with the historic reference regimen 5-FU, doxorubicin 
and methotrexate (FAMTX) (Webb et al., 1997; Sumpter et al., 2005; Lee et al., 2008; Allum et al., 2011; Chan 
et al., 2011). Therefore, the ECF regimen has represented a step ahead in the treatment of advanced gastric 
cancer. Despite higher response rates and lower toxicity, a potential drawback of the ECF regimen may be the 
poor patient acceptability of the indwelling catheter and presence of the external infusion pump (Ozkan et al., 
2005). As an alternative, some European investigators have adopted the use of weekly or biweekly 24 to 48-hour 
infusions of 5-FU to ease the administration of treatment (Felici et al., 2006) or used 5-FU with high dose 
sodium folinate (Karapetis et al., 2010). 

To reduce the catheter line-associated morbidity for non educated patients and to make it more convenient for 
our patients, we modified this regimen and administered 5-FU as a continuous infusion with dose of 1000mg/m2 
for 5 days.  

In our study, we selected the patients with clearly measurable disease (eg, hepatic metastasis or lymph nodes) to 
be assessed for objective remissions. 
Based on that, we found that the overall response observed in 36%, ECF which is clearly more superior to ELF 
16%, and FAM (15 %). Which lead to symptomatic improvement in 25% in ECF and it was significantly higher 
than ELF (9%) and FAM (7%). 

Also this achievement of considerable overall response successfully changed 4 patients with locally advanced 
gastric cancer to operable tumors after 3 cycles of ECF regimen. 
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But this significant overall response was associated with significant hematological toxicity p= 0.01 so we 
modified our regimen to be used with colony stimulating factor from second cycle if the patient experienced 
hematological toxicity of grade III. Furthermore, this significant improvement in the response didn't convert to 
improvement in overall survival p=0.42. 

On the other hand, when we compared the efficacy of our modified ECF regimen with other regimens which 
used ECF with adjustment of the dose of 5FU, we found that the overall response of 36% with our modified ECF 
regimen was superior to modified ECF regimen used by (Ozkan et al., 2005) as they used short infusion of 5FU 
for 5 days but with dose 300mg/m2 for 5days. on the contrary, our regimen was inferior to (Karapetis et al., 
2010) who used with 5-FU (1750 mg/m2) and sodium folinate (500mg/m2) administered as a 24-hour infusion on 
day 1 and day 8. 

In conclusion, ECF with continuous Infusion 5-FU for 5 days appears to be tolerated and demonstrated activity 
in advanced and metastatic cancer stomach. And it is possible to administer it through a peripheral venous line; 
this makes this regimen safer and more acceptable to patients. However, it didn’t improve the overall survival so 
we suggest it could be used as neo-adjuvant regimen and further study to assess its efficacy as neo-adjuvant 
regimen for locally advanced cancer stomach is recommended. 
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