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Introduction

Pancreatic adenocarcinoma is a highly lethal cancer, being 
responsible for about 266,000 deaths per year worldwide. 
It represents the eighth cancer-related death in men and 
the ninth in women (1,2). Surgery is the only potentially 
curative treatment. However, due to the delayed diagnosis 

of pancreatic cancer, surgery is feasible in only 15% to 
20% of patients and, even after resection, the prognosis is 
very poor.

Systemic chemotherapy offers benefit for advanced 
pancreatic cancer, improving symptoms and overall survival 
(OS) when compared to best supportive of care (BSC) (3). 
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respectively. There were no deaths due to the treatment.
Conclusions: In this study, gemcitabine was a reasonable second-line treatment option for patients with 
advanced pancreatic adenocarcinoma and good ECOG performance status. Phase III trials are urgently 
needed comparing gemcitabine versus best supportive of care (BSC) can evaluate the real benefit of this 
chemotherapy after progression on FOLFIRINOX.
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Until recently, first-line therapy was gemcitabine-based 
chemotherapy, with a median OS of 5 to 6 months (3). 
Based on the phase III PRODIGE 4 trial, which compared 
FOLFIRINOX (a combination of 5-fluorouracil, oxaliplatin 
and irinotecan) to gemcitabine as first-line therapy in 342 
patients with metastatic disease, FOLFIRINOX showed 
higher progression-free survival (PFS) and OS. Therefore, 
FOLFIRINOX became the standard first-line therapy in 
patients with good performance status (4).

Although recent advances have improved outcomes 
in the first-line therapy of metastatic pancreatic cancer, 
all patients will eventually develop disease progression. 
Treatment options in subsequent lines are limited and there 
is no standard of care in this setting. Despite the lack of 
clinical trials reporting the benefit after first-line therapy, 
gemcitabine-based chemotherapy has been routinely used 
as second-line therapy in most centers for patients who fail 
FOLFIRINOX. Based on the growing need to understand 
the real benefit of gemcitabine as second-line therapy in 
patients previously treated with FOLFIRINOX, we aim at 
showing our retrospective experience with gemcitabine as 
second-line therapy after progression on FOLFIRINOX. 

Methods

Patients

Patients diagnosed with advanced pancreatic adenocarcinoma 
treated with gemcitabine as second-line therapy after 
progression on first-line FOLFIRINOX at São José 
Hospital (Beneficência Portuguesa de São Paulo, Brazil) 
from January 2011 to July 2014 were eligible for analysis. 
Patients who received at least one cycle of gemcitabine 
were included. Medical records were retrospectively 
reviewed after approval by the hospital Research and Ethics 
Committee.

Eligibility criteria for this retrospective review 
included histologic diagnosis of metastatic pancreatic 
adenocarcinoma, progression of disease on FOLFIRINOX 
as first-line therapy and use of at least once cycle of 
gemcitabine as second line therapy. Data collection was 
concluded in September 2014. Gemcitabine-related side 
effects were not evaluated in this study.

Treatment

Gemcitabine was administered intravenously (IV) at a dose 
of 1,000 mg/m2 on days 1, 8 and 15 every 4 weeks until 

disease progression. Imaging evaluation was performed with 
computed tomography (CT), magnetic resonance imaging 
(MRI) or positron emission tomography scan (CT/PET 
scan), at the discretion of the attending physician. Imaging 
tests were analyzed by radiologists at our institution 
according to response evaluation criteria in solid tumors. 

Statistical analysis

Demographic and clinical characteristics were summarized 
by medians and frequencies, as appropriate. The primary 
end-point was PFS, defined as the time interval between 
gemcitabine beginning and time of disease progression 
based on imaging studies or death, whichever occurred first. 
OS was defined as the time interval between gemcitabine 
beginning and time of death or last follow-up. PFS and 
OS were estimated by Kaplan-Meier method. SPSS for 
Windows version 22.0 was used for data analysis (SPSS Inc., 
Chicago, IL, USA).

Results

Patients’ characteristics 

Thirty-five patients were initially eligible for this study. 
Twenty out of those 35 patients received at least one 
complete cycle of gemcitabine and qualified for the study. 
Patients’ characteristics are listed in Table 1. Median age 
was 57 years (range, 43-74 years), and 55% were older than 
60 years. Most patients were male (80%), had metastatic 
disease (60%), and ECOG performance status of 0 or 1 
(65%). All patients were treated with FOLFIRINOX as 
first-line therapy. Only three patients had received prior 
gemcitabine as adjuvant therapy after surgery. 

Treatment

Median time on gemcitabine as second-line therapy was 
8 weeks, ranging from 1 to 8 cycles. Posology and dose 
reductions due to toxicity occurred at each oncologist’s 
discretion. Most patients (90%) received a dose of  
1,000 mg/m2, and 2 patients (10%) received 800 mg/m2 on  
days 1, 8 and 15 every 4 weeks. All patients (100%) discontinued 
treatment due to either disease progression or death. 

Efficacy

Median PFS and OS were 2.0 months (95% CI, 1.2-2.8) 
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and 5.7 months (95% CI, 3.9-7.4), respectively (Figures 1,2). 
No treatment-related deaths were reported.

Discussion 

Until recently, gemcitabine-based chemotherapy was 
the standard approach as first-line therapy in advanced 
pancreatic cancer. This was based on a phase III trial that 
enrolled 126 patients and randomly assigned them to 
gemcitabine (1.000 mg/m2 IV weekly for 7 weeks followed 
by one week off, then weekly for 3 weeks every 4 weeks) 
or to 5-FU (600 mg/m2 weekly). Gemcitabine showed a 
clinical benefit of 23.8%, as assessed by improvement in 
pain (measured by consumption of analgesics and pain 
intensity), Karnofsky performance status and weight, 
compared to only 4.8% in the 5-FU/leucovorin group 
(P=0.0022). Gemcitabine also showed a slight increase in 
OS (5.65 vs. 4.41 months, P=0.0025) (3). 

There are currently two more aggressive regimens which 
could be considered for first line therapy in patients with 
advanced pancreatic carcinoma and good performance status 
based on pivotal phase III trials: FOLFIRINOX (4) and 
nab-paclitaxel/gemcitabine (5). As nab-paclitaxel is yet not 
approved in Brazil, FOLFIRINOX is our first line regimen 
for patients with good performance status. However, 
patients usually progress through development of resistance 
due to the presence of sub-populations of resistant cells 
or stromal changes related to inflammation in the cellular 
microenvironment (6). Therefore, there is a pressing need 
for more treatment options beyond first-line therapy. 

As far as second line treatment for pancreatic cancer is 
concerned, OFF (oxaliplatin, 5-FU, leucovorin) is the only 

Table 1 Patient characteristics

Patient characteristics N (N=20) %

Age (years)

Median 57

Range 43-74

Sex

Female 4 20

Male 16 80

Performance status

ECOG 0 4 20

ECOG 1 9 45

ECOG 2 7 35

Received adjuvant gemcitabine 

Yes 3 15

No 17 85

Received surgery for localized disease

Yes 6 30

No 14 70

At the beginning of folfirinox

Locally advanced disease 8 40

Metastatic disease 12 60

Time in months that was treated with folfirinox, including 

rechallenge

Median 24

Variation 1-36
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Figure 1 PFS in patients with advanced pancreatic cancer treated 
with gemcitabine as second-line therapy after progression on 
FOLFIRINOX. PFS, progression-free survival.

Figure 2 OS in patients with advanced pancreatic cancer treated 
with gemcitabine as second-line therapy after progression on 
FOLFIRINOX. OS, overall survival.
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regimen evaluated in a randomized trial against placebo in 
the second-line setting after progression on gemcitabine. 
The German CONKO trial, which closed prematurely 
due to low recruitment, randomized 46 patients to receive 
OFF or BSC, yielding better OS in the chemotherapy 
group (4.8 vs. 2.3 months; HR 0.45; 95% CI, 0.24-0.83; 
P=0.008). However, the first-line therapy in the CONKO 
trial consisted of gemcitabine, which was the only standard 
regimen at that time (7). 

On the other hand, the Canadian multicentre trial 
PANCREOX did not demonstrate improved outcomes 
for the addition of oxaliplatin to 5-FU in second-line 
setting after gemcitabine failure. The study enrolled 108 
patients who were previously treated with gemcitabine, 
and randomized them to receive either mFOLFOX6  
(5-FU and oxaliplatin) or infusional 5-FU plus leucovorin. 
The combination of 5-FU and oxaliplatin did not show a 
significantly increase in PFS (3.1 vs. 2.9 months, respectively; 
HR 1.00; 95% CI, 0.66-1.53; P=0.99), and surprisingly 
resulted in decreased OS (6.1 vs. 9.9 months; HR 1.78; 95% 
CI, 1.08-2.93; P=0.02) and worse toxicity profile (8).

Recently, a systematic analysis evaluating the role of 
second-line therapy in advanced pancreatic cancer after 
progression on gemcitabine was reported. A total of 1,503 
patients were included. Among patients treated with 
second-line chemotherapy (n=1,269), OS was 6 months 
compared to 2.8 months (P=0.013) in patients who received 
BSC (n=234). The gemcitabine and platinum-based therapy 
provided PFS and OS of 4 and 6 months compared with 
1.6 and 5.3 months for other regimens, (P=0.059 and 0.10, 
respectively). The combination of 5-FU and platinum 
agents obtained a PFS of 2.9 months and an OS of 5.7 months 
(P=0.60 and 0.22, respectively) (9).

Given the proven benefits of gemcitabine as first-line 
therapy associated with the absence of a standard second-line 
regimen for patients who are refractory to FOLFIRINOX, 
gemcitabine has been consistently used in many services as 
second-line therapy, despite the lack of clinical trials proving 
the real benefit of gemcitabine in this setting. We report our 
experience with gemcitabine in patients who were previously 
treated with FOLFIRINOX and showed a median PFS 
of 2 months with a median OS of 5.7 months. Our results 
compare favorably with the OS data of gemcitabine in the 
first-line setting, suggesting that patients who progress on 
FOLFIRINOX may also benefit from second-line treatment.

Whether gemcitabine is the most effective second-line 
treatment for patients who progress on FOLFIRINOX 
remains uncertain. In the first-line setting, the combination 

of gemcitabine and nab-paclitaxel seems superior when 
compared to single-agent gemcitabine according to the 
MPACT trial. This study randomly assigned 861 patients 
with advanced pancreatic cancer to receive gemcitabine 
alone versus gemcitabine plus nanoparticle albumin-bound 
paclitaxel as first-line therapy. It showed a significantly 
increase in OS favoring the combination (5). This data 
suggests that combined therapy based on gemcitabine plus 
either a platinum agent or a taxane should be evaluated as 
second-line therapy in randomized trials.

Our study has important limitations. Its retrospective 
nature and the small number of patients are the major 
ones. Moreover, adverse events data could not be evaluated. 
Despite these limitations, our study is the first, to our 
knowledge, to report the use of gemcitabine as second-line 
therapy for patients previously treated with FOLFIRINOX 
as first line therapy. Besides, the reduced number of patients 
confirms that only few patients with advanced pancreatic 
cancer have clinical conditions and performance status to 
qualify for second-line treatment instead of BSC. Despite 
these limitations, our study is the first, to our knowledge, 
to report the use of gemcitabine as second-line therapy for 
patients previously treated with FOLFIRINOX, the current 
standard first-line treatment in patients with metastatic 
pancreatic cancer and good performance status.

Conclusions

Our small retrospective study suggests that gemcitabine 
is a reasonable treatment option as second-line therapy 
in patients with advanced pancreatic cancer who progress 
on FOLFIRINOX. Nonetheless, only a phase III clinical 
trials comparing gemcitabine versus BSC can evaluate 
the real benefit of this chemotherapy after progression on 
FOLFIRINOX.
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