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A B S T R A C T

Introduction: Despite the large number of drugs active in AGC, no combination can be con-

sidered as the gold standard treatment. Modest increase have been obtained in overall sur-

vival with the most widely employed regimens such as CF or ECF, often obtained at expense

of increased toxicity. So there is a strong need to develop new active drugs to improve the

clinical outcome. Taxotere showed to be effective in preclinical studies and some phase II

trials confirmed its clinical efficacy. Recently, the addition of TXT to CDDP + FU (TCF regi-

men), obtained, in a large randomised phase III trial, better survival than CF alone. However

the toxicity of this combination was relevant and mainly due to the association with CDDP.

Considering these data the GOIM started a phase II study aiming to evaluate efficacy and

safety of a three drugs combination, employing EPI instead of CDDP.

Materials and methods: Forty-one histologically proven untreated gastric cancer patients,

with advanced measurable disease, age between 18 and 75 years, performance status

P 70 (Kfsky scale) and available to sign written informed consent, were enrolled. They

received the following treatment: Epirubicin at 60 mg/m2 on day 1, Taxotere at 50 mg/m2

on day 1, Folinic Acid at 100 mg/m2 on days 1–2, Fluorouracil bolus at 400 mg/m2 on days

1–2 and Fluorouracil 22 h continuous infusion on days 1–2 every three weeks.

Results: Amongst the 38 evaluable patients we observed 5 CR (13%), 9 PR (24%), 9 SD (24%)

and 15 PD (39%) for an ORR of 37% (95% CI: 22–52) and a tumor growth control rate of 61%.

The median time to progression was 4 months and the median survival was 9 months.

The treatment was well tolerated. The main grade III–IV haematologic toxicities were leu-

copenia 7%, neutropenia 5% and anemia 5% while non-haematologics were diarrhoea 2%,

alopecia 2% and cardiac 2%.

Conclusion: The three drugs combination of Taxotere, Epirubicin and Fluorouracil is active

and well tolerated first-line treatment in advanced gastric cancer patients.

� 2008 Elsevier Ltd. All rights reserved.
er Ltd. All rights reserved.
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1. Introduction

Despite a decline in its incidence, gastric cancer remains one of

the leading causes of cancer death worldwide.1 More than 80%

of the patients still die either because they have an advanced

tumour at the time of diagnosis or because of incurable recur-

rences after resection. In advanced disease, chemotherapy is

the most effective treatment in order to improve median sur-

vival and quality of life. Several randomised trials demon-

strated the superior efficacy of fluorouracil (FU)-based

regimens when compared to the best supportive care,2–5 but

despite the large number of drugs employed in association,

no chemotherapy combination is accepted as the gold stan-

dard. Between the two drug regimens the combination of cis-

platin (CDDP) plus FU (CF regimen) is considered a reference,

mainly in United States of America (USA), on the basis of the

results of a randomised trial that compared CF versus FU plus

adriamycin (ADM) and mitomycin-c (MMC) (FAM regimen) or

FU alone.6 In Europe, a randomised phase III trial employing

epirubicin (EPI), CDDP and FU (ECF regimen) showed superior

response rate and significantly prolonged survival compared

with the historical reference combination of FU plus ADM

and methotrexate (MTX) (FAMTX regimen).7 The same results

were reproduced in another randomised phase III trial compar-

ing ECF to MMC plus CDDP and FU (MCF regimen).8 So ECF is

considered one of the reference regimens in the treatment of

advanced gastric cancer (AGC) and is widely employed.

The results of a recent meta-analysis demonstrated a sur-

vival advantage of about 2 months with the three-drug com-

bination of FU/anthracyclines and cisplatin compared with

regimens, containing either FU and cisplatin without antha-

cyclines or FU and anthacyclines without cisplatin.9

Since the increase in terms of survival is modest and

achieved at the expense of increased toxicity, a particularatten-

tion to chemotherapy-related side-effects has to be considered.

So there is a strong need to develop new active regimens to

improve the outcome for AGC patients and to reduce the tox-

icity. Taxotere (TXT), a semisynthetic taxoid developed in

eighties, showed to be effective in human gastric cell lines10

and active against a broad spectrum of human solid tu-

mours11,12; besides, preclinical data demonstrated the syner-

gism of TXT with FU, anthacyclines and cisplatin.13,14 In

advanced gastric cancer, several phase II trials employing

TXT at dosage ranging from 60 mg/m2 to 100 mg/m2 every

three weeks reported an interesting response rate of about

20% in AGC both as first15–18 and second-line therapy 19–21 with

acceptable toxicity profile. Subsequently, two studies explored

the activity of the combination of TXT plus CDDP (TC regimen)

without or with FU (TCF regimen) and reported a response rate

of about 50% with median overall survival of 9.0 and 9.3

months.22,23 A randomised phase II trial comparing head-to-

head, the two regimens demonstrated the superiority of the

three-drug combination in terms of response rate (43% versus

26%).24 In the large phase III randomised trial named V325

comparing TCF and CF, the triple-drug combination obtained

better results in terms of time to progression (5.6 versus 3.7

months) and overall survival (9.2 versus 8.6 months).25 How-

ever, the toxicity of TCF regimen seemed to be relevant and

to be mainly due to the association with CDDP.
Considering these data, the GOIM started a multicentre

phase II study aiming to evaluate the activity and safety of a

combination of taxotere and fluorouracil with the addition

of EPI instead of CDDP.

2. Patients and methods

2.1. Patients selection

The following eligible criteria were required: hystologically

proven metastatic or locally inoperable gastric cancer, at least

one measurable lesion, age between 18 and 75 years, perfor-

mance status P70 (K.fsy scale), life expectancy P3 months,

adequate bone marrow reserve (neutrophils P 2.000/mm3,

platelets P 100.000 mm)3 and haemoglobin level P 10 g/dl),

renal (creatinine 6 1.2 mg/dl) and hepatic function (biliru-

bin < 2.0 upper normal limit, thransaminase 6 2.5 upper nor-

mal level in the absence of liver metastases or 65 if liver

involvement was present) and no cardiovascular impair-

ments. No prior chemotherapy was permitted. Patients had

to be available to sign written informed consent; fertile wo-

men had to use an adequate contraceptive method. Exclusion

criteria were the absence of measurable disease, previous

chemotherapy, congestive heart failure, angina pectoris even

if medically controlled, myocardial infarction, neurological or

psychiatric disorders, past history of cancer (except ade-

quately treated in situ cervical cancer and basal cell carci-

noma), the presence of brain metastases and history of

allergy. The presence of bone metastase as single site of dis-

ease was not permitted.

2.2. Study design and treatment regimen

This was a multicentre prospective phase II study conducted

in six Italian centres.

The study protocol was approved by the Ethics Committee

of each participating site.

The enrolled patients received the following treatment:

Epirubicin at 60 mg/m2 in 100 ml saline solution on day 1.

Taxotere at 50 mg/m2 in 500 ml saline solution on day 1.

Folinic acid at 100 mg/m2 in 500 ml saline solution on days

1–2.

Fluorouracil at 400 mg/2 bolus on days 1–2.

Fluorouracil at 600 mg/m2 continuos infusion on days 1–2.

Cycles were repeated every three weeks.

Prophylactic medication with dexhametasone 20 mg plus

an anti-HT3 receptor inhibitor was administered before the

infusion of chemotherapy.

Due to the expected haematologic toxicity, granulocyte-

colony stimulating factor from day 6 to 10 was planned.

2.3. Efficacy parameters

The primary end-point of the study was the evaluation of the

activity of the combination through the determination of the

objective response (complete plus partial) rate according to

Recist criteria.



Table 1 – Main characteristics of patients

Enrolled 41

Sex M/F: 26/15

Age median 63

Range 44–73

PS median 80

Range 70–100

Site of disease

T 17 (41%)

Liver 22 (54%)

Lymphonodes 13 (32%)

Other 24 (59%)

Histology

Adenocarcinoma G2 7 (17%)

G3 23 (56%)

Gx 2 (5%)

Signet ring 6 (15%)

Carcinoma 3 (7%)

Single site 16 (39%)

Multiple site 25 (61%)

Table 2 – Response

Enrolled 41

Evaluable 38*

CR 5 (13%)

PR 9 (24%)

SD 9 (24%)

PRO 15 (39%)

ORR 14/38 (37%)

TGCR 23/38 (61%)

* One refused to continue after the 1st cycle not for toxicity; one

excluded for haematologic toxicity; one excluded for IMA.
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The secondary end-points were time to progression (TTP),

overall survival (OS) and safety of the combination.

2.4. Dose-adjustment

All adverse events were graded using NCI-CTC score (version 2).

In case of insufficient haematologic function at recycle,

treatment was delayed for up to two weeks, until resolution

and the drug dose was reduced at 40 mg/m2 for epirubicin

and 50 mg/m2 for taxotere.

If there was no recovery, the treatment was discontinued.

In case of grade 3 non-haematologic toxicity, treatment

was delayed for up to two weeks until resolution and the dose

was reduced at 40 mg/m2 for epirubicin and 50 mg/m2 for

taxotere.

If there was no recovery, the treatment was discontinued.

In case of grade 4 non-haematologic toxicity, treatment

was permanently discontinued.

2.5. Study visits and procedures

Consenting patients were initially screened during the 15

days before starting treatment. During this period the follow-

ing were recorded: complete medical history, physical exam-

ination with vital signs, weight, body surface and

performance status, laboratory tests including blood cell

count, serum creatinine level, hepatic function and marker

(CEA and Ca19-9) values, concomitant medications. A com-

plete cardiac evaluation (ECG and bi-dimensionally echocar-

diography) was performed during this period. Appropriate

measurement of the tumour size by CT scan or MRI was rea-

lised at least 28 days before registration.

Before each cycle, a physical examination and a complete

haematologic evaluation were conducted, and the toxicities

occurring between the cycles were recorded.

Every three cycles, response to treatment was evaluated

according to the same criteria as for the baseline evaluation.

At least three cycles were required to consider patients

evaluable for activity whilst at least one cycle has to be per-

formed for the evaluation of safety.

2.6. Statistical analysis

The statistical analysis was performed according to Simon’s

optimal two stage design.

At least three responses had to be observed amongst the

first 14 enrolled patients to continue the enrollment up to

36 patients.

Time to progression was calculated from the start of treat-

ment to the time of progression of disease, while overall sur-

vival was determined from the start of treatment to death.

Response rate was described with the confidence interval

(CI) of 95%. All tests were a two-side formulation with an error

of 5%.

3. Results

Forty-one patients were enrolled. Their main characteristics

are listed in Table 1.
There were 26 males and 15 females; the median age was

63 yrs (range 44–73); the median performance status was 80

(range 70–100). With regard to hystology, there were 23 poorly

differentiated and seven moderately differentiated adenocar-

cinomas, six signet ring cells and five undefined carcinoma.

The main sites of disease were liver 22 (54%), primary tumour

17 (41%) and lymph-nodes 13 (32%); multiple sites were 25

(61%) while 16 (39%) patients had only one site of disease.

Thirty-eight patients were evaluable for activity. Three pa-

tients were not evaluable: one because refused to continue

not for toxicity, one was excluded for haematologic toxicity

(neutropenia G4) and one for the appearance of an acute myo-

cardial ischaemia.

Amongst the 38 evaluable patients, five CR (13%) (95% CI:

0–24%) and nine PR (24%) (95% CI: 10–38%) were observed for

an ORR of 14/38 (37%) (95% CI: 22–52%). Additionally, nine

SD (24%) and 15 PRO were observed for a tumour growth con-

trol rate (TGCR) of 23/38 (61%) (Table 2).

The median time to progression was 4 months (Fig. 1)

while the median overall survival was 9 months (Fig. 2).

The treatment was well-tolerated (Table 3). The main

grade III–IV haematologic toxicities were leucopenia 7%, neu-

tropenia 5% and anaemia 5%, while non-haematologics were

diarrhoea 2%, alopecia 48% and cardiac 2%. Mild nausea/vom-



Fig. 2 – Overall survival.

Fig. 1 – Time to progression.

Table 3 – % main toxicity

Toxicity Grade

I–II (%) III–IV (%)

Nausea/vomiting 61 –

Diarrhoea 44 2

Mucositis 36 –

Aneamia 41 5

Leukopenia 29 7

Neutropenia 15 5

Thrombocytopenia 10 –

Alopecia 36 48

Fever 10 –

Cardiac – 2

NB: Use of GCS-F from day 6 to 10.
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iting, mucositis and diarrhoea were observed in 61%, 36% and

44%, respectively.

4. Discussion

Gastric cancer is considered a chemo-responsive tumour.

Many regimens have been employed in the treatment of ad-

vanced disease but none of them can be considered as stan-

dard. In the past years, different combinations, such as FAM
or FAMTX, were considered as reference but in well con-

ducted phase III trials their activity in terms of response rate

was less than 30% with no impact on overall survival.6,26

Regimens containing cisplatin such as ECF or CF obtained,

also in a recent experience,27,28 higher percentage of re-

sponses and are now widely employed in USA and Europe.

The recent introduction of taxotere in the clinical practice in-

creased the armamentarium of medical oncologists and

phase II and III trials employing taxotere-based regimens ob-

tained about 50% of responses. In a randomised phase II trial

comparing TCF versus TF versus ECF, TCF obtained better re-

sponse rate than the others (36.6% versus 18.5% versus 25%,

respectively) and a slightly better survival than ECF (10.4 ver-

sus 8.3 months).29 So also TCF is considered one of the stan-

dard treatments in advanced disease. Hovewer this

combination is characterised by a substantial toxicity mainly

haematologic, due to the combination of TXT and CDDP, and

is considered a treatment requiring a selection of patients’

population to treat. 30,31

In our study, we explored the activity and safety of a taxo-

tere-based three-drug combination with the substitution of

CDDP instead of epirubicin. The observed response rate of

37% is interesting especially if we consider the unfavourable

characteristics of the enrolled patients with respect to the

histologic pattern of poorly differentiated or signet ring cell

carcinomas, two kinds traditionally considered poorly

responsive to treatment, involving more than 70% of patients,

the presence of primary tumour in about 40% and multiple

sites of disease in about 60% of population.

Another interesting aspect is the high percentage of com-

plete responses, one of the best reported in the literature. If

this high rate of complete response will be confirmed in fu-

ture phase III trials, this combination could be considered as

a good option in the adjuvant setting.

The median TTP of 4 months was similar to that reported

in a phase II trial that employed epirubicin and taxotere with-

out fluorouracil32 with an OS slightly inferior (9 versus 12

months); however, in our study the response rate was better

(37% versus 19.4%) and similar to the 34% reported in another

trial employing the same combination of TXT + EPI + FU,33 so

emphasising the role of FU in the treatment of AGC.

At the time when our study was designed, few data were

reported about second-line treatments in advanced disease.

Only recently, it has been stated that metastatic disease can

be treated with a large choice of regimens and that patients

with good performance status can be treated with the effec-

tive second-line treatment.34 Our previous experience with

the combination of irinotecan (CPT-11) plus MMC as salvage

therapy in advanced gastric cancer confirms this consider-

ation.35 So future trials should be conducted, planning effec-

tive second-line options.

With regard to the toxicity profile, the combination was

well-tolerated. No toxic death was observed and only two pa-

tients were not evaluable due to toxicity: one cardiac event

and one severe neutropenia. Globally, grade III–IV haemato-

logic toxicities were observed in less than 10% of patients’

population and limited to neutropenia (5%) and anaemia

(5%). These side-effect rates are inferior to those reported in

a similar experience employing TXT plus EPI plus FU The

low rate of neutropenia was certainly due to the prophylactic
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use of colony-stimulating factors. Also grade III–IV non-

haematologic toxicities were low and limited to diarrhoea

(2%), hair-loss (48%) and cardiac event (2%).

In conclusion, the triple-drug combination of taxotere, epi-

rubicin and fluorouracil is active and well-tolerated first-line

combination in AGC patients. However, more studies need

to better clarify its role in the treatment of this carcinoma.
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