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Abstract

AIM: To compare the efficacy and safety of paclitaxel
combined with fluorouracil plus cisplatin (PCF), and
oxaliplatin combined with fluorouracil plus leucovorin
(FOLFOX-4) regimens for advanced gastric cancer (AGC).

METHODS: Ninety-four patients with AGC were ran-
domly assigned to receive paclitaxel (50 mg/m? iv) on
days 1, 8 and 15, cisplatin (20 mg/m’ iv) and fluorouracil
(750 mg/m’ iv) on days 1-5, or oxaliplatin (85 mg/m’
iv) and leucovorin (200 mg/m’iv) on day 1, followed
by bolus fluorouracil (400 mg/m? iv) and fluorouracil
(600 mg/m”* iv) on days 1 and 2. The primary end point
was the 1-year survival time.

RESULTS: The overall response rate (ORR) of the pa-
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tients was 48.0% and 45.5% to PCF and FOLFOX-4,
respectively. The disease control rate (DCR) of PCF
and FOLFOX-4 was 82.0% and 81.8%, respectively.
The median survival times (MSTs) of the patients were
10.8 and 9.9 mo, respectively, after treatment with PCF
and FOLFOX-4. The 1-year survival rate of the patients
was 36.0% and 34.1%, respectively, after treatment
with PCF and FOLFOX-4. No significant difference was
observed in ORR, DCR, MST or 1-year survival rate
between the two groups. The most common adverse
events were anemia, nausea and vomiting, and grade
3/4 alopecia in PCF treatment group, and anemia, grade
1/2 neurotoxic effect and grade 3/4 neutropenia in
FOLFOX-4 treatment group.

CONCLUSION: Patients with AGC have a similar re-
sponse rate to PCF and FOLFOX-4 regimens with a
similar survival rate. The PCF and FOLFOX-4 regimens
are efficacious and tolerable as a promising therapy for
AGC.

© 2011 Baishideng. All rights reserved.
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INTRODUCTION

Gastric cancer is the second leading cause of cancer-relat-
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ed death worldwide, with the highest incidence in Eastern
Asian and European countries'". The incidence of gastric
cancer in Jiangsu Province of China is particularly high,
and the death rate is much higher than the national aver-
agem. Unfortunately, most patients with advanced gastric
cancer (AGC) have a miserable outcome. Even after cu-
rative gastrectomy, 60% of AGC patients develop local
recurrences or distant metastasis”

Although the efficacy of palliative chemotherapy is
now widely acceptedl()’sj, no chemotherapeutic regimen
has been established as the consensus standard treatment
for AGC. Among various chemotherapy regimens, pacli-
taxel combined with fluorouracil plus cisplatin (PCF) and
oxaliplatin combined with fluorouracil plus leucovorin
(FOLFOX-4) regimens are the two commonly used mo-
dalities.

It has been demonstrated that paclitaxel, an anticancer
agent which binds to microtubules and induces hypersta-
bilization leading to cell cycle arrest and apoptosis[g’m, has
a promising efficacy against gastric cancer. The response
rate of gastric cancer patients to it is about 20%-25%,
and the median response time of gastric cancer patients
is about 7 mo after treatment with paclitaxelm’m. It was
reported that the response rate of patients with gastric
cancer to PCF regimen is 33%""*"7.

Oxaliplatin, a third-generation diaminocyclohexane
platinum compound that has a wide range of antitumor
activities, appears to have a better safety profile than cis-
platin in terms of nausea, vomiting, nephrotoxicity, and
ototoxicity"™"”. The response rate of AGC patients to
FOLFOX-4 regimen is 38%-43% and FOLFOX-4 regi-
men shows a manageable toxicity profile as the first-line
treatment modality for AGC™"*,

As is commonly known, there is only one best regimen
at one time. No study is available comparing the efficacy
and safety of PCF and FOLFOX-4 regimens. Therefore,
we designed the present study to observe the therapeutic
indexes of the two regimens for AGC.

MATERIALS AND METHODS

Patients

The inclusion criteria for AGC patients were (1) patho-
logically proved locally advanced (non-resectable) or
metastatic gastric cancer; (2) age between 20 and 75 years;
(3) measurable or assessable lesions by imaging stud-
ies according to the RECIST guidelines™; (4) no prior
chemotherapy except for postoperative adjuvant chemo-
therapy for more than 12 mo before entry into the study;
(5) Eastern Cooperative Oncology Group (ECOG) pet-
formance status 0-2; (6) adequate bone marrow functions
(hemoglobin level = 90 g/L, white blood cell count of
4-10 X 10°/L, neutrophil count = 2 X 10°/L, and platelet
count = 100 x 10°/ L), hepatic function (total bilitubin
< 1.5 X the institutional upper limit of normal value,
aspartate aminotransferase/alanine aminotransferase <
2.5 X the institutional upper limit of normal value, and
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alkaline phosphatase < 2.5 X the institutional upper limit
of normal value), renal function (serum creatinine level <
1.5 mg/dL and creatinine clearance = 50 ml./min); and
(7) estimated life expectancy of at least 3 mo and no other
malignancies.

The exclusion criteria for patients included (1) pre-
existing peripheral toxicity = grade 2 of the National
Cancer Institute Common Toxicity Criteria (NCI-CTC,
Version 3.0); (2) pregnant, and breastfeeding women or
women of child-bearing potential without adequate con-
traception; (3) concurrent or prior malighancy; (4) central
nervous system metastases; (5) active infection; (6) other
uncontrolled underlying medical conditions that would
impair the ability of the patients to receive the planned
treatment; (7) inadequate calorie and fluid intake; and (8)
concurrent treatment that interfered with the study evalu-
ation.

The study, approved by the ethics committees of all
participating medical institutions, was conducted accord-
ing to the principles of the Declaration of Helsinki and
Good Clinical Practice Guidelines. All patients gave their
written informed consent before enrollment.

Treatment methods

The patients were divided into PCF group and FOLF-
OX-4 group. Patients in the PCF group received pacli-
taxel (50 mg/ m’ iv) for 3 h on days 1, 8 and 15, cisplatin
(20 mg/m” iv) for 2 h on days 1-5, fluorouracil (750 mg/m”
iv) for 24 h for 5 d. The treatment was repeated every 28 d
for 6 cycles. Patients in the FOLFOX-4 group received
oxaliplatin (85 mg/m” iv) and leucovorin (200 mg/m” iv)
for 2 h on day 1, bolus fluorouracil (400 mg/ m’ iv) and
fluorouracil (600 mg/ m’ iv) for 22 h on days 1 and 2. The
treatment was repeated every 14 d for 12 cycles.

The dose was modified based on the hematologic
parameters and the degree of non-hematologic toxici-
ties. Physical examination, chest X-ray, complete blood
test and biochemical tests were performed before each
chemotherapy cycle. The toxicity was graded based on the
NCI-CTC (Version 3.0).

Dose modification
The dose was modified for the PCF group as follows: (1)
If the hepatotoxicity was grade 2, the dose of paclitaxel
for the following treatment was reduced to 40 mg/m”on
days 1, 8 and 15. If the hepatotoxicity was grade 3/4, the
study was discontinued; (2) If the bone marrow suppres-
sion was grade 4, the dose of paclitaxel for the following
treatment was reduced to 40 mg/ m” on days 1, 8 and 15.
If the bone matrow suppression was grade 4, the study
was discontinued; (3) If the mucositis was grade 3/4, fluo-
rouracil was administered from the next cycle for 3 d; and
(4) If the creatinine clearance rate was 30-50 mL/min due
to the nephrotoxicity, the dose of cisplatin was reduced
by 50%. If the creatinine clearance rate was lower than
30 mL/min, the study was discontinued.

The dose was modified for the FOLFOX-4 group as
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follows: (1) If the neurotoxic effect was grade 1/2, the
dose of oxaliplatin was reduced by 25%. If the neuro-
toxic effect was grade 3/4 or persistent, the oxaliplatin
was omitted from the regimen until the neurotoxic effect
was resolved to grade 1 or better; (2) If the mucositis was
grade 3/4, fluorouracil was administered from the next
cycle for 3 d; and (3) If grade 3/4 diarrhea, stomatitis or
dermatitis occurred, the dose of fluorouracil was reduced

by 25%.

Evaluation

The parameters of 12-lead electrocardiogram, computed
tomography (CT) scan, and levels of tumor markers
(CA19-9, CA72-4, CA24-2 and carcinoembryonic antigen)
were obtained from the patients within 7 d after enroll-
ment. Hematology tests, biochemistry tests, and assess-
ment of symptoms and signs were carried out for the pa-
tients within 3 d before enrollment and every week during
the study period. CT scans were carried out and levels of
tumor markers were measured before each cycle. Accord-
ing to the RECIST guidelinesm, responses concluded
complete response (CR), partial response (PR), stable dis-
ease (SD), and progressive disease (PD). To confirm the
PR or CR, the levels of tumor markers were measured no
less than 4 wk after the objective response was obtained.
Responses were assessed by the independent review com-
mittee. The overall response rate (ORR) was defined as
the sum of CR and PR rates. The disease control rate
(DCR) was defined as the sum of CR, PR and SD rates.
Toxic effects were evaluated according to the NCI-CTC
(Version 3.0). The overall survival time (OST) was defined
as the period from the date of treatment to the death of
patients. The median survival time (MST) was defined as
the half of OST.

Statistical analysis

Statistical analysis was performed with the SPSS software
(Vetsion 17.0, SPSS). Chi-square test was used to compare
the categorical data. KaplanMeier method was used to
calculate the OST. Logrank test was used to compare the
OST. P < 0.05 was considered statistically significant.

RESULTS

Characteristics of patients

From January 2003 to December 2007, 94 patients were
enrolled in this study. The baseline clinical characteristics
of the patients were compared between the two groups
(Table 1). No significant difference was observed in any
clinical characteristics between the two groups.

Objective response

All the patients were evaluated for their response to PCF

and FOLFOX-4 regimens and no patient was excluded

from the efficacy analysis because of severe side effects.
Of the patients in PCF group, 1 achieved a CR and 23

a PR, 17 had SD, and 9 PD, with an ORR of 48%. The re-
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Characteristics Patients (%) P
PCF FOLFOX-4
(n = 50) (n = 44)

Gender
Female 18 13 0.520
Male 32 31

Age (y7)
Median 59 58 0.876
Range 20-74 20-75

Histologic type
Adenocarcinoma 34 36 0.158
Adenosquamous carcinoma 3 1
Signet ring cell carcinoma 5 3
Mucinous carcinoma 7 3
Neuroendocrine carcinoma 1 1

No. of metastatic lesion
0-1 24 21 1
=2 26 23

Stage
b 22 17 0.677
Y% 28 27

Prior adjuvant chemotherapy
No 38 31 0.642
Yes 12 13

PCEF: Paclitaxel combined with fluorouracil plus cisplatin; FOLFOX-4:
Oxaliplatin combined with fluorouracil plus leucovorin.

sponse rate of patients who received prior chemotherapy
to PCF was 52.6% (20/38) and 33.3% (4/12), respectively,
with a DCR of 82.0%.

Of the patients in FOLFOX-4 group, 1 achieved a
CR and 19 a PR, and 16 had SD and 8 PD, with an ORR
of 45.5%. The response rate of patients who received
ptior chemotherapy to FOLFOX-4 was 54.8% (17/31)
and 23.1% (3/13), respectively, with a DCR of 81.8%. No
significance was observed in ORR and DCR between the
two groups.

Survival analysis

The MST and the 1-year survival rate of patients in the
PCF group was 10.8 mo (95% CI: 8.9-12.7 mo) and
36.0%, respectively.

The MST and the 1-year survival rate of patients in
the FOLFOX-4 group was 9.9 mo (95% CI: 8.3-11.4 mo)
and 34.1%, respectively.

No significant difference was found in MST and sur-
vival rate between the two groups (Figure 1).

Profile of safety and adverse events

No patient was excluded from the efficacy analysis be-
cause of severe side effects. Grade 3/4 neutropenia oc-
curred in 8% and 10% of patients in the PCF and FOLF-
OX-4 groups, respectively. Anemia occurred in 60% and
57% of patients in the PCF and FOLFOX-4 groups,
respectively. Nausea and vomiting occurred in 12.0% and
9% of patients in the PCF and FOLFOX-4 groups, re-
spectively.
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Lo - FOLFOX-4 or IV stage. Considering the smaller sample size and the
‘ — PCF modified doses in the present study, further study is war-
0.8 1 ranted to confirm the results.
It was reported that the toxic rate of FOLFOX-4
S 06 regimen for grade 3/4 neutropenia, and nausea and vom-
N iting is 7.6%-34% and 4%-18.1%, respectively'”, which
is consistent with our results. In the present study, the
02 L neurotoxic rate of FOLFOX-4 regimen for diarrhea and
oral mucosa ulcer was low, which might be due to the low
0.0 \ \ \ \ \ \ PS score. The reported neurotoxic rate of PCF regimen
o 5 10 15 20 25 30 for grade 3/4 neutropenia is 22%-86%'"*", which is also

£/mo consistent with our results. Alopecia occutrred more fre-

quently in PCF group than in FOLFOX-4 group, and vice

Figure 1 Overall survival curves for patients in PCF and FOLFOX-4 .
9 P versa. Overall, these regimens may not only prolong the

groups. PCF: Paclitaxel combined with fluorouracil plus cisplatin; FOLFOX-4: ; ] : ) -
Oxaliplatin combined with fluorouracil plus leucovorin. survival time but also for improve the life quahty of gas-

tric cancer patients.

In summary, both PCF and FOLFOX-4 regimens can
be used in treatment of AGC. Further study is warranted
to confirm the results of this study.

Grade 3/4 alopecia occurred in 10.0% and 0% of
patients in the PCF group and FOLFOX-4 group, respec-
tively (P < 0.05). Grade 1/2 neurotoxic effect was ob-
served in 6% and 17% of patients in the PCF group and
FOLFOX-4 group, respectively (P < 0.05). COMMENTS

Diarrhea, hepatic or renal toxicities and oral mucosa Background
ulcer were relatively infrequent and slight. Gastric cancer is the second most common cause of cancer-related death

globally. Its incidence is the highest in Eastern Asian and European countries.

Unfortunately, most gastric cancer patients are at the advanced stage when
DISCUSSION they are diagnosed. The outcome of patients with advanced gastric cancer
In China, gastric cancer patients are usually diagnosed at a (AGC) is poor. Chemotherapy is often used for AGC and its efficacy is now

celati dvanced st ith metastasis to othet oreans widely accepted. However, no standard combination of chemical drugs has
clattive advanced stage wi etastasis to other organs™.

been established. Among the different combinations, paclitaxel combined with
Although a number of treatment modalities for gastric fluorouracil plus cisplatin (PCF) and oxaliplatin combined with fluorouracil plus
cancer such as surgical resection combined with chemo- leucovorin (FOLFOX-4) regimens are the two commonly used modalities. There
therapy are available® no current regimen can be con- is only one best regimen at one time. No study comparing the efficacy and

safety of PCF and FOLFOX-4 regimens is available at present. Therefore, we
designed the present phase-2 study to observe the therapeutic indexes of the
two regimens for AGC.

Research frontiers

) 3 - No current regimen can be considered as a standard therapy for AGC. PCF
AGC. The efficacies of the two regimens against AGC are and FOLFOX-4 regimens are the commonly used first-line therapy for AGC.

similar with different adverse events. The overall survival rate (ORR) of AGC patients is 34%-52% after PCF therapy.
Taxane is one of the three milestones of anti-cancer The survival time of most AGC patients after PCF therapy with taxane, or 5-FU
drugs used in the 1990s. Tt was reported that the ORR of plus cisplatin does not exceed 12 mo. It was reported that the response rate of
o . . AGC patients to FOLXOF-4 regimen is 36%-58%. Both PCF and FOLFOX-4
AGC patients to PCF is 34%-52%""". The survival time pa GIMER 8 =070

i regimens can be used in treatment of AGC.
of most AGC patients does not exceed 12 mo after PCF Innovations and breakthroughs

o . L1121 14]
therapy with taxane or 5-FU plus c1sPlat1n. -Kim ¢/ a No study comparing the efficacy and safety of PCF and FOLFOX-4 regimens.
reported that the MST of AGC patients is 13.2 mo. The Therefore, we designed the present phase 11 study to observe the therapeutic

sidered a standatd therapy for AGC, thus new therapeutic
strategies are required to achieve a better clinical efficacy
with an acceptable toxicity profile. PCF and FOLFOX-4
regimens are commonly used as the first-line therapy for

results of this study are consistent with the reported find- indexes of the two regimens for AGC. The results of this study show that the
ings[”’m. Overall, the efﬁcacy of PCF against AGC is two regimeps are benefit not only for survival but also for quality of life patients
stable after resection of colorectal cancer.

Applications
PCF regimen can be used for those who need to do fine jobs, and FOLFOX-4
regimen can be used for those who care more about their appearance. The cur-

Oxalipaltin has been used in treatment of advanced
colorectal carcinoma. It has been shown that the response

rate of patients with advanced colorectal carcinoma to ox- rent study may help patients to take more consideration about various demands
aliplatin in combination with fluorouracil is 36%-58%"""!. i daily life

Vita et al? revealed that the ORR of patients with ad- Peer review

vanced colorectal carcinoma to oxaliplatin is 38% with a The present study provides important data about PCF and FOLFOX-4 regimens

TTP of 7.1 mo and an OST of 11.2 mo. The results of for gastric cancer and the article is well written.

the current study indicate that a biweekly FOLFOX-4

regimen can significantly improve the symptoms of AGC REFERENCES
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