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A Phase II Study of Leucovorin, 5-FU and Docetaxel
Combination Chemotherapy in Patients with Inoperable or
Postoperative Relapsed Gastric Cancer
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Department of Internal Medicine, Chung-Ang University College of Medicine, Seoul, Korea

Purpose: To estimate the effect and toxicity of bimonthly
low-dose leucovorin (LV) and fluorouracil (5-FU) bolus
plus continuous infusion(LV5F U2) with docetaxel combi-
nation chemotheraphy in patients with inoperable or
postoperative relapsed gastric cancer.

Materials and Methods: Total 27 patients are enrolled in
this study. LV 20 mg/m? (bolus), 5FU 400 mg/m? (bolus),
5-FU 600 mg/m? (24-hour continuous infusion) on day 1,
2, 15, and 16, docetaxel 60 mg/m? (1-hour infusion) on
day 15 every 4 weeks.

Results: Total of 141 cycles were administered and
response rate were 36.8% with 2 complete response
(10.5%) and 5 partial response (26.3%) in 19 evaluable
patients. The median response duration is 8.1 months

INTRODUCTION

Gastric cancer is an important malignant tumor with the first
incidence and the second cause of mortality in Korea. The
incidence was decreased in West. Nonetheless, it still shows a
high incidence in Japan and Korea (1). In gastric cancer, the
only therapeutic mode that allows complete cure is to detect
early and perform radical resection. At the time of diagnosis,
radical resection could be performed only in approximately 1/3
patients, and it recurs in 50~80 % patients after surgery (2).
For inoperable or recurrent gastric patients, palliative chemothe-
rapy rather than best supportive care prolongs survival period,
however the standardized palliative chemotherapy has not been
established (3).

5-Flurouracil (5-FU) is an antagonist of pyrimidine that the
major component of nucleic acid. It was developed in the
1950s, and is a useful drug for gastric cancer and colon cancer.
But, the optimal administration method is controversial. The
action mechanism, side effects, resistance mechanism of 5-FU
administered as bolus or continuous infusion is different from
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(95% CI, 4.0 ~12.1). The median progression-free surviv-
al time is 6.7 months (95% CI, 5.0 ~8.5) and the median
overall survival time is 11.9 months (95% ClI, 4.8 ~19.1).
The grade 3-4 toxcity of neutropenia (24.8%) and anemia
(11.3%), neutropenic fever (2.8%) is observed. The grade
1 toxcity of injection site reaction is observed all patients
and the grade 1-2 toxcity of alopecia is observed 60%.

Conclusions: LV5FU2 with docetaxel combination che-
motheraphy is effective and tolerable in patients with in-
operable or postoperative relapsed gastric cancer. (Can-
cer Res Treat. 2008;40:11-15)
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each other. Administered as bolus, the main mechanism of
action is to suppress RNA synthesis, and neutropenia, muco-
sitis, and diarrhea are major side effects. As continuous infusion,
the main mechanism of action is to suppress thymidilate syn-
thase, and stomatitis and dermatitis are its major side effects
(4). Leucovorin (LV) is biochemical modulator that amplifies
the action of 5-FU. The optimal administration mode is
controversial, and in comparison with high dose combination
therapies, the response rate of low dose combination therapies
is not inferior (5).

The synergic effect of SFU bolus and continuous infusion has
been proven in vitro. LV5SFU2 (Gramont regimen) that bolus
and continuous infusion 5-FU together with LV at 2 weeks
interval, is more effectiveness and less side effects in com-
parison with only bolus injection in metastatic colon cancer. It
has been widely used in Europe, and its synergic effect in
combination with platinum, irinotecan, and other drugs was
shown. It becomes the basis of FOLFOX4 (oxaliplatin, 5-FU,
LV) that has been widely used for colon cancer (6,7).

We modified a high dose of LV contained in conventional
LV5FU2 to a low dose, and administered to inoperable or
recurrent gastric adenocarcinoma patients. In administered pa-
tients, symptoms were improved and acceptable side effects
were shown, nonetheless, none of patients showed response in
the evaluation of therapeutic effectiveness.

Docetaxel showed approximately 17~24% response rate as
monotherapy and 37~46% as combination therapy, and the
synergic effect with cisplatin, etc. has been reported nume-
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Fig. 1. Infusion schedule of bimon-
thly low-dose LV and 5-FU bolus
plus continuous infusion with doce-
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rously (8-11). It is excellent effectiveness in gastric cancer. It
has been widely used in the gastric cancer and side effects is
also different with SFU. We conducted this study to evaluate
the effectiveness as well as side effects of the combination
chemotherapy of LV5FU and docetaxel for the first time.

MATERIALS AND METHODS

1) The study subjects

The subject patients were inoperable or recurrent gastric
adenocarcinoma patients diagnosed histologically at the Choong
Ang University Hospital and the Choong Ang University Yong
San Hospital. Their age was between 18 years and 80 years,
Kamofsky scale was higher than 70 points, and in the test
performed within one week before the initiation of therapy,
leukocyte was higher than 3,000/mm’, neutrophil was higher
than 1,500/mm’, and platelet was higher than 100,000/mm’.
The subjects were all patients regardless of the presence or
absence of measurable lesion. Consent for this study was
obtained from all patients prior to the therapy. Patients with
other medical disorders that could not be controlled by
appropriate drugs were excluded.

2) Administration method

The therapeutic mode used in our study was the bolus
injection of 20 mg/m”> LV and 400 mg/m” 5-FU followed by
continuous infusion of 600 mg/m2 5-FU mixed with 1,000 mL
for 24 hours on the day 1, 2, 15, and 16, and on the day 15,
60 mg/m” docetaxel mixed with 300 mL 5 % dextrose was
injected for 1 hour continuously immediately prior to the
administration of LV and 5-FU. It was repeated at 4 weeks
interval (Fig. 1). To prevent anaphylaxis, 30 minutes prior to
the administration of docetaxel, 50 mg ranitidine, 2 mg
clemastine, and 20 mg dexamethasone were injected. The treat-
ment was continued unless the patient refused, or non-
acceptable toxicity was developed. Based on the Common
Terminology Criteria for Adverse Events v3.0 (CTCAE) of the
National Cancer Institute (NCI), if 3~4 degrees hematological
side effects were developed more than 2 times, the dose of
docetaxel was reduced to 75%.

On the day 8 of drug administration and on the day 7 after
the administration of docetaxel, blood test was performed, and
if neutrophils were less than 1,000/mm3, 400 1 g GM-CSF was
administered and for lower than 500/mm’, 150 g G-CSF was
administered.

3) Determination of therapeutic effectiveness and eval-
uation of side effects

Prior to each cycle of chemotherapy and prior to the admini-

Day16

Day17 Day28 taxel.

Table 1. Patients characteristics

LV5SFU2D (n=27)

Age (median)
Sex (Male : Female)
Karnofsky scale

100~90 17

80~70 10
Pretreatment status 14 :13

(Metastatic : Recurrent)
Major Metastatic or Recurrent site*

Liver

Peritonium

Lymph node

Colon 3

39~78 (60)
26 1

*Some patients had more than one site of metastatic or recurrent
site.

stration of docetaxel, comprehensive physical examination,
chest X-ray, complete blood count, and general chemistry test
were performed. For the evaluation of response, only on
patients with measurable lesions, abdominal computed tomo-
graphy was performed at every 2 cycles.

In regard to therapeutic response, according to the evaluation
criteria of the Response Evaluation Criteria In Solid Tumors
(RECIST), it was divided to four types, complete response
(CR), partial response (PR), stable disease (SD), and progre-
ssive disease (PD), and side effects was analyzed based on the
CTCAE v3.0 of NCI (12).

4) Statistical analysis

The primary end point of this study was the measurement
of the response rate to the combination therapy of docetaxel/
5-FU/leucovorin in inoperable or recurrent gastric adenocar-
cinoma patients, and the secondary end point was the mea-
surement of the overall survival and the progression-free sur-
vival. It was an one-sided study, and it was assumed that by
treating with the combination therapy, 35 % response rate
would be shown, and considering the response rate of conven-
tional therapy as 15%, at the @ value 0.05 and power=0.8,
minimum 24 patients are required, and considering 10 %
drop-out rate, the number of minimal recruited patients was 26
cases.

The overall survival was the period from the day of the
initiation of chemotherapy to the day of death, the progression-
free survival was the period from the day of the initiation of
therapy to the day of the detection of progression or the day
of death, and the response duration was the period from the



Kwang-Sun Lee, et al : LV5FU2 and Docetaxel in Gastric Cancer 13

110 1
100 -
90
80
70 +
60
50
40
30 A
20
10 A

O T T
00 25 50

PFS (%)

T T T T T 1
75 10.0 125 150 17.5 20.0
Months

Fig. 2. Kaplan-Meier plot of progression-free survival of
LVSFU2D patients. The median progression-free survival was 6.7
months.

Table 2. Objective response to treatment of LVSFU2D patients
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Fig. 3. Kaplan-Meier plot of overall survival of LVSFU2D patients.
The median overall survival was 11.9 months.

Table 3. Toxicities

Response Number (n=19, (%)) LV5FU2D
Objective response 7 (36.8) Cycles delayed due to toxicity 9
Complete response 2 (10.5) )

Partial response 5 (263) Hematolqglc (% of cycle, n=141)
Stable disease 10 (52.6%) Anemia
Progressive disease 2 (10.5%) Grade 1~2 30.5
Grade 3~4 11.3
Neutropenia
Grade 1~2 19.1
day of the detection of response to the day of the detection Grade 3~4 24.8
of progression or the day of death. Each median value was Neutropenic fever 2.8
calculated by the application of Kaplan-Meier method, and as Thrombocytopenia
a statistics program, the SPSS 12.0 was used. Grade 1~2 92

RESULTS

1) Characteristic of patients

The subject patients from November 2004 to March 2007
were total 27 cases, and their pretreatment characteristic is
shown in Table 1. The age of patients was from 39~78 years,
the median value was 60 years. Among 27 patients, 26 patients
(96.3%) were the male, cases recurred after radical resection
were 13 patients (48.1%), and inoperable cases at the time of
diagnosis were 14 patients (51.9%). As the site of metastasis
or recurrence, the liver and the peritoneum were most prevalent,
followed by the order of lymph nodes and the colon.

2) The effectiveness of therapy

In all total 27 patients, more than 1 time chemotherapy was
administered, and total 141 times (average 5.2 times, maxi-
muml5 times) was administered. Lesions were measurable in
19 patients, complete response was 2 patients (10.5%), partial
response was 5 patients (26.3%), and the response rate was
36.8% (Table 2). The median follow up duration was 7.5
months (95 % confidence level: 2.9~ 12.0 months), the median
response duration was 8.1 months (95 % confidence level, 4.0
~12.1 months), the median progression-free survival was 6.7

Non-hematologic
Injection site reaction

(% of patients, n=27)

Grade 1 100
Allopecia
Grade 1~2 60

months (95 % confidence level: 5.0~8.5 months) (Fig. 2), and
the median overall survival was 11.9 months (95 % confidence
level: 4.8~19.1 months) (Fig. 3).

3) Side effects

Among total 27 patients, docetaxel was reduced to 75 % in
4 patients due to neutropenia. The dose intensity of docetaxel
was 88.2 %, and leucovorin as well as 5-FU were reduced in
none of patients. Among total 141 times chemotherapy, cases
whose treatment was delayed for more than one week due to
side effects were developed 9 times, and as the causatives,
neutropenia was 5 times, stomatitis was 3 times, and general
weakness was 1 time. As 3~4 degrees hematologic toxicity,
anemia was 16 times (11.3 %), neutropenia was 35 times
(24.8%), and neutropenic fever was 4 times (2.8%). As non-
hematologic toxicity, 1 degree phlebitis was developed in the
injection site in all patients, and 1~2 degrees alopecia was
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developed in 60% (Table 3).
DISCUSSION

In inoperable or recurrent gastric cancer patients, palliative
chemotherapy has been proven to improve survival by recent
meta-analysis, nonetheless, the types of standard therapy are
controversial (3). In comparison with monotherapy, although
short, approximately one month of significant prolongation of
survival was shown in combination chemotherapies, and
considering the short survival period of advanced gastric
cancer, it may be regarded to be significant. Among them, the
3 drug combination regimen, containing 5-FU, cisplatin, and
anthracyclin was shown to be most effective. The representative
regimen is the combination of epirubicin, cisplatin, and 5-FU
(ECF), and the European Society for Medical Oncology
(ESMO) also recommends the ECF regimen. It is controversial
whether it is the standard chemotherapy for gastric cancer (13).
Most clinical studies engaging 3 drugs regimen were performed
on young patients without cardiac diseases or renal diseases,
and it has not been elucidated whether it could be the standard
therapy for the elderly or patients with associated diseases, and
the consequent increase of side effects should be considered
(14).

In advanced gastric cancer patients, the drug that has been
studied most as a chemotherapeutic agent is 5-FU. However,
attempts to maximize 5-FU therapy have been focused on colon
cancer in basic sciences as well as clinical studies, and the
representatives are the variation of the injection methods and
biochemical modulation. Recently, in colon cancer, in com-
parison with bolus injection, infusion has been shown to be
better regarding survival (15). The major action mechanism of
the infusion and bolus injection of 5-FU is different from each
other, and in cases applied the both modes in combination, the
improvement of progression-free survival was observed and
thus the superiority of the combination method has been
proven. In gastric cancer, studies on it are not sufficient (16).

As biochemical modulation, in colon cancer, low doses of
LV also showed effectiveness comparable to high doses and
less side effects. It was not proven in gastric cancer (17).
Docetaxel showed a superior response rate as monotherapy as
well as combination therapy in advanced gastric cancer, and
in a recent phase III clinical study, when it was added to 5-FU
and cispplatin, statistically significant improvement of survival
was observed. It is a chemotherapeutic agent approved by the
FDA for advanced gastric cancer. However, the shortcoming is
significant increase of toxicity due to docetaxel, and parti-
cularly, the neutropenia and neutropenic fever. Thus in the
phase III studies conducted already, the use of granulocyte
colony-stimulating factor (G-CSF) was recommended (18).
Until now, in advanced gastric cancer, the appropriate admini-
stration mode of docetaxel is controversial because of its side
effects. In our study, considering such side effects, instead of
75 mg/m’ at 3 weeks interval that has been used in other
clinical studies, the dose was decreased and 60 mg/m’ was
administered at 4 weeks interval. 3~4 degrees neutropenia was
developed in 24.8% cases, netropenic fever was developed
2.8%, and relatively acceptable side effects were observed. In

addition, the response rate was 36.8 %, and in comparison with
37~46% of other studies of the docetaxel combination therapy,
a similar effectiveness was shown (8-11,18).

Recently, to enhance the compliance of patients, interests
have been paid on the possibility of the replacement of 5-FU
with capecitabine, TS-1 and other oral fluoropyrimidine. In
addition, in several clinical studies on colon cancer, the
replacement of 5-FU with capecitabine has been reported to be
not inferior, and thus it is anticipated that by the use of oral
fluoropyrimidine, hospitalization or the necessity of the central
venous catheter would be decreased (19,20). In future, studies
on the possibility of the replacement of the LV5FU2 regimen
based on intravenous injection used in our study with oral
fluoropyrimidine are required.

CONCLUSION

The combination chemotherapy that docetaxel was added to
the LV5FU2 regimen, engaging a low dose LV at 2 weeks
interval and the bolus IV of 5-FU followed by continuous IV
was effective on inoperable or recurrent gastric cancer patients
and also side effects were acceptable. In future, it is required
to investigate the possibility of replacement of the LV5FU2
regimen with oral fluoropyrimidine.
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