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Initial experience with neoadjuvant FOLFIRINOX as first line
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Summary

The prevalence of pancreatic ductal adenocarcinoma (PDAC)
is increasing in the western world, being currently on of the
leading causes of mortality. Surgical resection provides best
chances of cure but, unfortunately, less than 20% of the pa-
tients are eligible for curative intent surgery at the time of
diagnosis. Chemotherapeutic agents such as FOLFIRINOX
have been used in patients with metastatic or locally ad-
vanced disease showing survival benefit.

Methods: In this pilot study, we present an early initial ex-
perience with neoadjuvant FOLFIRINOX as first line therapy
for locally advanced and non resectable PDAC highlighting
the toxicity and complete resection rates as well as overall
survival.

Results: Roughly every patient experienced toxicity accord-
ing to ECOG criteria with a median recorded event up to 6,
most of them grade I and grade II. One third of the patients
had downsizing of tumor, however only 43.3% of them ended

Introduction

The prevalence of pancreatic ductal adenocar-
cinoma (PDAC) is increasing in the western world,
being currently one of the leading causes of mor-
tality, with complete resection of the tumor being
the only chance of cure [1]. Unfortunately, this is
only feasible in about 10-20% of the patients at the
time of presentation and the rest of them are treat-
ed with chemotherapy and radiotherapy, with less
than 20% overall survival [2]. Since 2011, a new
combination of chemotherapeutic agents, FOL-

up having resectable disease. A RO resection was achieved in
10 of the patients (70.9%). Median follow up for the entire
study was 14 months. Fourteen patients (46.0%) had stable
disease and 7 (23.3%) had tumor-related death. Approxi-
mately 30% of the patients were in remission by the end of
follow up. Considering the above results patients that had
good response to FOLFIRINOX and underwent RO surgical
treatment had increased their median survival to 30 months
compared to those who did not have oncological tumor resec-
tion (13 months).

Conclusions: FOLFIRINOX is an effective treatment regi-
men that manages to convert unresectable -at diagnosis
PDAC- to resectable with increased survival. However, due
to high toxicity, treatment is only feasible in selected patients
and requires close monitoring.
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FIRINOX (bolus and continuous infusion 5-FU, leu-
covorin, oxaliplatin, irinotecan) was introduced for
patients with metastatic PDAC [3]. The ACCORD tri-
al demonstrated increased median overall survival
with FOLFIRINOX (11.1 months) when compared
to gemcitabine (6.8 months) [3]. These encouraging
results led to a wider application of FOLFIRINOX
in patients with locally advanced PADC [4].

Here, we present an early initial experience
with neoadjuvant FOLFIRINOX as first line therapy
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for locally advanced and non resectable pancreatic
cancer, highlighting the toxicity and complete re-
section rates as well as overall survival.

Methods

After approval from the Institutional Review Board we
performed a retrospective analysis of all patients since
2011 with pancreatic cancer. All patients were diagnosed
as locally advanced pancreatic cancer and underwent
Whipple procedure. Disease-free survival and overall
survival were reported since the date of diagnosis. All
patients underwent a triple-phase contrast-enhanced CT
scan in order to define resectability and tumor size. Biop-
sy-histology was obtained under CT or endosonographic
guidance. Patients with occlusion of superior mesen-
teric or portal vein and invasion of superior mesenteric
artery, hepatic artery or celiac trunk were considered
as locally advanced and included in this study. Patients
with borderline resectable tumors or with metastatic
disease were not included in our analysis.
Demographic information, patient characteristics,
preoperative procedures and regimen are presented
in Table 1. Toxicity was documented according to the
Eastern Cooperative Oncology Group (ECOG) toxicity

Table 1. Demographics and patient characteristics

Characteristics Number (%)
Gender

Male 20 (66.6)

Female 10 (33.4)
Median age, years 62 (47-76)
Weight loss (kg) 12
Race

Caucasian 26 (86.4)

Other 4 (13.3)
ECOG performance status

0 12 (40)

1 18 (60)
Pancreatic tumor location

Head 27 (90)

Uncinate process 3 (10)
Biliary stent

Yes 7 (23.4)

No 23 (76.6)
Jaundice prior to treatment

Yes 7 (23.5)

No 23 (76.5)
T stage (TNM)

T3 9 (30)

T4 21 (70)
N stage (TNM)

NO 8 (26.6)

N1 22 (73.3)
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criteria into O (none) up to 5 (life threatening-death).
FOLFIRINOX regimen consisted of leucovorin 175 mg
intravenous infusion followed by irinotecan at a dose of
180 mg/m? (90 min intravenous infusion) and a bolus
dose 400mg/m? of fluorouracil. The treatment was fol-
lowed by a continuous intravenous infusion of 600mg/m?
per 11.5 hrs infusion (total dose 2400mg/m?) over a 46-
hour period. FOLFIRINOX cycle was administrated every
15 days. Additional dose adjustments, supportive care
as well as therapy modifications were conducted by a

medical oncologist.

Results

Since 2011 a total of 30 patients with locally
advanced pancreatic tumor were qualified from the
multidisciplinary board to receive FOFLIRINOX.
Twenty patients (66.6%) had tumor-related comor-
bidities at the time of diagnosis and 13 (43.3%)
had dose reduction due to the aggressiveness and
toxicity of treatment. Roughly, every patient expe-
rienced toxicity according to ECOG toxicity crite-
ria with a median recorded event up to 6, most of
them grade I and grade II. Two patients had grade
III infection, and another had grade IV pulmonary
toxicity, and all had to stop treatment.

Ten of thirty patients had downsizing of tumor
though 13 of them were able to undergo resection
(43.3%) some including also vascular reconstruc-
tion. One of the patients had local response with
conversion of locally unresectable tumor to border-
line but developed metastatic disease thus surgery
was excluded as option of therapy. Two of the pa-
tients had progressive disease and the rest of them
(14/30) had stable disease. Pancreaticoduodenecto-
my was the operation that all the patients received
due to the localization of the tumor with median
operative time longer than resectable tumors that
did not receive neoadjuvant therapy. Three of 13
patients had vascular resection-reconstruction in
order to obtain macroscopic oncological resection,
all involving the superior mesenteric vein. A RO re-
section was achieved in 10 of the patients (76.9%).
Regarding the postoperative course, 2 of the pa-
tients had grade II respiratory infection and one
of them grade II wound infection (Dindo-Clavien
classification) [5]. No postoperative mortality was
noted (within two weeks).

Median follow up for the entire study was 14
months. Fourteen patients (46.6%) had stable dis-
ease and 7 (23.3%) had tumor-related death. Ap-
proximately 30% (9/30) of the patients were in
remission by the end of follow up. Patients with
progressive disease passed away in 6 months, but
patients with stable or partial remission disease
lived up to 14 months. Considering the above
results patients that had good response to FOL-
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FIRINOX and underwent RO surgical treatment
had increased their median survival to 30 months
compared to those who did not have oncological
tumor resection (13 months).

Discussion

This retrospective study indicates that FOL-
FIRINOX can be considered as a new standard of
care for patients with locally advanced pancreatic
cancer since it is safe in patients with good per-
formance status and potentially rendered locally
advanced tumors into resectable. According to a
meta-analysis, FOLFIRINOX treatment offers RO
resection rates of 64% in borderline and 23% in
locally advanced pancreatic tumors [4]. This treat-
ment combined with other chemotherapeutic
regimens was very well tolerated with mild grade
I and II toxicities and led to a temporary tumor
control, with significant improvement of median
survival.

Patients who received FOLFIRINOX in this
study were fit and healthy, but the toxicities can-
not be overlooked. Most of the patients experi-
enced toxicity effects graded up to II with 6 median
events and two of them had to quit therapy. Thus,
the decision to initiate FOLFIRINOX treatment
requires multidisciplinary consensus, appropri-
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