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Abstract
Objective: The purpose of this study was to assess clinical characteristics
and survival of patients with advanced pancreatic cancer who were treated
with gemcitabine, cisplatin, and 21‐h infusional 5‐fluorouracil (5‐FU).
Methods: This study was a prospective, observational study at a medical
center in Western Iran. The clinical and survival data from 25 patients
treated with gemcitabine, cisplatin, and 21‐h infusional 5‐FU at our center
were prospectively assessed. Patients received chemotherapy consisting of
cycles of continuous infusion of 5‐FU (650mg/m²) for 21 h on Days 1, 2, 3,
and 4. Gemcitabine was administered at a dose of 1 g/m² on Days 1 and 8,
and cisplatin was administered at a dose of 60mg/m² on Day 1, with
granulocyte colony‐stimulating factor (G‐CSF) support. Each cycle was
repeated every 21 days for 5−6 cycles.
Results: A total of 25 patients with an age range of 39−73 years were
studied. One out of the two patients with stage Ⅱ cancer survived for more
than 43 months. Four out of the 14 patients with stageⅢ cancer survived for
more than 15 months. Seventeen patients died, and eight subjects were
alive at the end of the study. The mean and median of overall survival (OS)
rates for the 25 patients were 20 and 12 months, respectively. The median
progression‐free survival (PFS) was 6 months.
Conclusion: It seems that the triple therapy with gemcitabine, cisplatin, and
infusional 5‐FU afforded significant PFS and OS benefits in patients with
advanced pancreatic cancer.
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INTRODUCTION

Pancreatic cancer most commonly originates in the
ductal cells that line the pancreatic ducts, and this type
is called pancreatic ductal adenocarcinoma. The
number of new cases and deaths from pancreatic
cancer per 100,000 persons has been reported to be

about 12.6 and 10.9 persons per year, respectively.
The American Cancer Society estimated that in the
United States, approximately 56,000 new cases of
pancreatic cancer would be diagnosed and about
45,000 deaths would occur by 2019 [1]. Pancreatic
cancer is the fourth leading cause of death following
lung, prostate, and colorectal cancers in men, and
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following lung, breast, and colorectal cancers in women
in the United States [2]. According to the data from a
Surveillance, Epidemiology, and End Results (SEER)‐
based study [3], the 5‐year survival rate of patients with
pancreatic cancer from 2008 to 2014 was about 8.5%.
The 5‐year survival of patients in localized, regional,
and the fourth stages is 34%, 12%, and 3%, respec-
tively. Most pancreatic cancers are not usually diag-
nosed at an early stage. About 80% of pancreatic
cancer cases are diagnosed at the advanced stages,
and less than 20% of the cases may be localized to the
pancreas. Even in patients diagnosed at an early stage,
therapies such as surgery and chemotherapy may not
be effective, because tumor cells circulating in the
blood, separated from the primary tumor, can result in
micro‐metastasis and, consequently, recurrence of the
cancer [4]. In localized cases approved by radiology,
surgery should be considered for the patient; however,
surgical complications should also be regarded. There
is a better survival prospect for those with surgical
resection, and the possibility of surgical resection in
equipped clinics is approximately 15% [5]. Chemotherapy
is used for patients with pancreatic cancer in the regional
and advanced stages after surgery. Several chemo-
therapy drugs have been approved by the US Food and
Drug Administration (FDA), including gemcitabine, fluo-
rouracil, oxaliplatin and irinotecan, and paclitaxel and
cisplatin. Different therapeutic regimens have also been
used. Targeted therapy drugs in pancreatic cancer have
not yet been able to provide significant survival benefits in
patients. Targeted therapy drugs impose high costs on
the treatment system, and the use of these drugs is not
possible for all population groups due to their high cost.
Therefore, it is important to examine the combined effect
of different chemotherapy drugs in these patients. This
study aimed to assess the clinical characteristics and
survival of patients with advanced pancreatic cancer who
were treated with gemcitabine, cisplatin, and 21‐h infu-
sional 5‐fluorouracil (5‐FU) at our center.

METHODS

Patients filled out an informed consent form to receive
treatment with the medicine from the oncologist.

Patients with pancreatic adenocarcinoma had been
included in the study from September 2007 to
August 2018.

Inclusion criteria included: (1) Histologically or cyto-
logically proven to be pancreatic carcinoma in the primary
tumor. (2) Cytologically proven to be Class Ⅳ or Class Ⅴ
that was radio‐logically diagnosed to be compatible with
invasive ductal carcinoma. (3) Presence of distant
metastasis or recurrent pancreatic cancer in chest com-
puted tomography (CT) and enhanced abdominal/pelvic
C. (4) No evidence of symptomatic central nervous sys-
tem metastases by brain CT. (5) Eastern Cooperative

Oncology Group (ECOG) performance status being 0
or 1. (6) No previous chemotherapy or radiotherapy
for pancreatic cancer. (7) No grade 2 or higher peripheral
sensory neuropathy, or grade 2 or higher motor neurop-
athy. (8) Hemoglobin ≥ 9.0 g/dL, without blood trans-
fusion within 7 days of registration. (9) Total bilirubin≤
1.5mg/dL. (10) Aspartate transaminase≤ 100U/L.
(11) Alanine transaminase ≤ 100U/L. (12) Serum
creatinine ≤ 1.2mg/dL for men, ≤1.0mg/dL for women.
(13) Creatinine clearance≥ 50mL/min.

Exclusion criteria included: (1) Infectious disease
requiring systemic treatment (excluding viral hepatitis).
(2) Pyrexia of 38°C or higher. (3) Women who were
pregnant, within 28 days of postpartum, and those
who were lactating; men with a pregnant partner.
(4) Those who are receiving treatment consisting of con-
tinuous systemic corticosteroids or immunosuppressants.
(5) Interstitial pneumonia, pulmonary fibrosis, or severe
emphysema on chest CT. (6) Severe comorbidities (such
as heart failure, renal failure, hepatic failure, paralytic
ileus, poorly controlled diabetes, or poorly controlled
hypertension). (7) History of unstable angina pectoris with
new onset or exacerbation within 3 weeks or myocardial
infarction within 6 months before registration.

The diagnostic methods were used for cancer
staging, including blind biopsy (CT scan‐guided
sampling), endosonography, and laparotomy. The
staging was completed through laparotomy, and in
addition to the pathology, an assessment was also
conducted on cases in the localized stage where
surgery was possible.

Statistical analysis

The results were expressed as mean ± standard devi-
ation for continuous variables and frequency or per-
centage for categorical variables. Survival probabilities
were calculated using the Kaplan–Meier method. Using
the Kaplan–Meier curve, the survival curves of the
patients were analyzed according to their disease
stage, from the time of diagnosis to death, and were
compared among subgroups using the log‐rank test. A
multiple Cox model was used to verify the net effect of
each variable separately on survival time after diag-
nosis of the disease. Given the descriptive focus of the
study, no statistical design or sample size calculation
was carried out. Statistical analysis was performed by
SPSS (V.17) and STATA (V.14). A p‐value of less than
0.05 was considered statistically significant.

RESULTS

The mean age of patients was 56.24 ± 9.86 years
(Table 1). In this study, 15 patients were diagnosed by
endosonography, and two patients were diagnosed via
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blind biopsy (CT scan‐guided sampling). Surgical
staging was used for seven patients. Seven patients
were candidates for surgery, of whom four patients
were found to have non‐operable pancreatic cancer
and three patients were diagnosed with operable
pancreatic cancer. Seventeen patients died, and
eight cases were alive. Eleven out of the 17 patients
who died were men, and six subjects were women.
Three out of seven patients who were diagnosed
with operable pancreatic cancer had a longer sur-
vival than those who were found with non‐operable
pancreatic cancer (p = 0.032). Nine out of 17 pa-
tients who died were in stage Ⅲ, and seven patients
had a history of metastasis and were in stage Ⅳ.
Two out of eight patients who were alive were in
the distant metastasis stage (stage Ⅳ). The mean
and median of overall survival (OS) rates for the
25 patients were 20 and 12 months, respectively
(Figure 1). The median OS rates for patients in stage
Ⅲ and Ⅳ were 9 and 12 months, respectively
(Figure 2), which was not statistically significant
using the log‐rank test (p = 0.446). The most com-
mon non‐hematologic toxicity of treatment was
fatigue and alopecia (Table 2). Grades 1–2 stoma-
titis was observed in patients who received the
regimen. Totally, 23% of the patients were found to
have hematologic toxicity, including neutropenia

and decreased platelet count, and most of the
cases had grade 1 or 2 neutropenia. Five percent of
the patients reported fever and neutropenia, and
they needed hospitalization and broad‐spectrum
antibiotics. One patient died from a treatment‐
related cause (febrile neutropenia). The result of
Cox regression is shown in Table 3. Only the age
variable was significant in the model, indicating that
as age increases, the rate to death increases
(Table 3).

DISCUSSION

Pancreatic cancer has a very high mortality, and
despite recent advances in cancer treatment, the
outcome of the treatment is frustrating [6]. Chemo-
therapy is one of the therapeutic methods used in
both adjuvant treatment and advanced stages.
Various chemotherapy regimens have recently been
shown to increase the survival of patients, including
FOLFIRINOX combination therapy, a combination
of paclitaxel (Taxol) and gemcitabine, or Nab‐
paclitaxel and gemcitabine. In a clinical trial study on
342 patients with metastatic pancreatic cancer,
Conroy et al. compared the effect of FOLFIRINOX
combination therapy with that of gemcitabine alone
[7]. They reported that the studied combination
therapy leads to an increase in the survival of
patients. The OS rate and the average progression‐
free survival (PFS) of patients were 11 and
6.4 months, respectively, and 5.4% of patients in
this group had febrile neutropenia. Accordingly, the
authors considered the therapeutic regimen as a
standard treatment for advanced stages of pancre-
atic cancer. Nab‐paclitaxel is one of the drugs used
in the treatment of pancreatic cancer, combined with
other drugs. It was studied in combination with
gemcitabine in a multicenter research trial on 861
patients with metastatic pancreatic cancer and
compared with gemcitabine alone. The combination
of paclitaxel (Taxol) and gemcitabine (Gemzar) was
associated with more toxicity than Gemzar alone;
however, the OS and relapse‐free survival were 8.5
and 5.5 months, respectively [8]. Grade 3 neutro-
penia was observed in 38%, fatigue in 17%, neu-
ropathy in 17%, fever and neutropenia in 3% of the
patients, and peripheral neuropathy leading to a
reduction in the dose occurred in some patients.
Febrile neutropenia occurred in 3% of the patients.
In another research, the effect of Gemzar alone was
compared with the combination of Gemzar and
Erlotinib, and the median survival was obtained as
6.2 months [9]. In the present study, the combination
therapy with gemcitabine, cisplatin, and 5‐FU
infused in 24 h showed a mean and median sur-
vival of 20 and 13 months, respectively, for the

TABLE 1 Demographic characteristics of patients with
pancreatic cancer.

Variable

Age Year

Minimum 35

Maximum 70

Mean ± SD 56.24 ± 9.86

Gender n (%)

Male 15 (60%)

Female 10 (40%)

Stage of disease n (%)

IIB 2 (8%)

III 14 (56%)

IV 9 (36%)

IIB

III

IV

History of diabetes

Yes 2 (8%)

No 23 (92%)
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F IGURE 1 Kaplan–Meier estimate of overall survival for the patients.

F IGURE 2 Kaplan–Meier estimate of overall survival for patients with different stages.

TABLE 2 The effect of predictor variables on hazard ratios from disease diagnosis to death using the Cox regression model.

Variable Hazard ratio Std. Err. Za pb > |Z| 95% confidence intervalc

Age 1.101972 0.0439115 2.44 0.015 1.019182–1.191487

Gender 0.8637574 0.5306021 −0.24 0.812 0.2591211–2.87926

Mellitus diabetes 1.526296 1.722447 0.37 0.708 0.1671264–13.93902

Stage 0.427345 0.1886904 −1.93 0.054 0.1798615–1.015358

aZ stands for test statistic.
bp stands for p value.
cStands for 95% confidence interval of hazard ratio.
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patients, which is acceptable compared with other
treatment regimens. Taking all these considerations
into account, the studied combination chemotherapy
regimen can be used without any concerns as an
alternative combination therapy, until a large multi-
center research trial is done, where other regimens
are not applicable due to the cost or complications.

CONCLUSION

Combination chemotherapy with fluorouracil, gemcita-
bine, and cisplatin can increase the survival of patients
with advanced pancreatic cancer; however, to signifi-
cantly increase patient survival, multicenter research
trials with new‐generation targeted drugs in addition to
chemotherapy are needed.
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TABLE 3 The medication toxicity in patients.

Adverse event
Grade 1
and 2 (%)

Grade 3
and 4 (%) Total (%)

Fatigue 12 (48%) 1 (4%) 13 (52%)

Stomatitis 6 (24%) 0 6 (24%)

Influenza‐like illness 1 (4%) 0 1 (4%)

Vomiting 3 (12%) 0 3 (12%)

Febrile neutropenia 4 (16%) 0 4 (16%)

Leukopenia 9 (36%) 3 (12%) 12 (48%)

Thrombocytopenia 6 (24%) 1 (4%) 7 (28%)
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