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Abstract

Purpose The purpose of the present study was to evaluate

the activity and the tolerability of the FOLFIRI regimen,

administered as second-line chemotherapy in patients with

locally advanced or metastatic pancreatic cancer after the

failure of a gemcitabine-based regimen.

Methods Patients with locally advanced/metastatic dis-

ease who received a first-line chemotherapy (one line only)

with gemcitabine ± platinoid (cisplatin, oxaliplatin) and

who had measurable disease conform with the RECIST

criteria were eligible for the study.

FOLFIRI consists of irinotecan 180 mg/m2 iv on day 1,

leucovorin (l-form) 200 mg/m2 iv on day 1 and 2, 5-FU

400 mg/m2 iv bolus on days 1 and 2, and 5-FU 600 mg/m2

iv by ci for 22 h on days 1 and 2, repeated every 2 weeks.

The primary end point was the response rate.

Results Among the 50 enrolled patients, 4 partial

responses (PR) (8 %) and 14 stable diseases were observed,

for a disease control rate of 18/50 (36 %). Forty-one

patients (82 %) have been pretreated with cisplatin/oxali-

platin?gemcitabine as first-line chemotherapy. The median

progression-free and overall survivals were 3.2 and

5 months, respectively. The 6-month survival rate was

32 %. Grade 3–4 neutropenia and diarrhea occurred in 10

(20 %) and 6 (12 %) patients, respectively.

Conclusion The FOLFIRI regimen showed a modest

clinical activity in this quite heavily pretreated patients’
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population with locally advanced or metastatic pancreatic

cancer with a manageable toxicity profile.

Keywords Pancreatic cancer � FOLFIRI �
Chemotherapy � Second-line � Irinotecan

Introduction

Palliative chemotherapy represents the only treatment

option for the vast majority of pancreatic cancer patients,

due to the low resectability rate of this deadly disease [1].

Until very recently, gemcitabine monotherapy or its

combination with capecitabine or platinoids was considered

as standard first-line option, albeit no gemcitabine-based

doublet was identified as clearly superior to gemcitabine

alone in randomized trials [2–5].

More recently, a new combination based on oxaliplatin,

irinotecan, and fluorouracil (FOLFIRINOX) has shown

superior results compared to gemcitabine alone and despite

its greater toxicity profile is now considered a new first-line

standard of treatment, at least in selected patients [6, 7].

After first-line chemotherapy failure, there is no standard

second-line therapy of benefit, even if a considerable

amount of patients has a good performance status and a

relatively low tumor burden [8]. We report here our expe-

rience with the FOLFIRI regimen, a potentially non-cross

resistant option, as second-line therapy after the failure of a

gemcitabine ± a platinum compound-based treatment.

Patients and methods

Patients

Patients with pathologically confirmed, locally advanced,

metastatic pancreatic cancer who received a first-line

chemotherapy (one line only) with gemcitabine ± plati-

noid (cisplatin, oxaliplatin) and who had measurable dis-

ease conform with the RECIST criteria were eligible for

the study.

Other eligibility criteria included: P.S. ECOG 0–1,

age C18 years and\75 years, at least 4 weeks since com-

pletion of any radiation therapy (measurable tumor mass had

to be outside the radiation field), and adequate organ func-

tion, as indicated by a WBC count C3,000/lL, hemoglobin

level C9 g/dL, platelet count C100,000/lL, alkaline phos-

phatase level B5 times the upper limit of normal (ULN), total

bilirubin level B2 times ULN, serum transaminase level B5

times ULN, and creatinine level B1.5 mg/dL. Approval of

the protocol by each local Independent Bioethical Commit-

tee was mandatory, and a written informed consent was

required by every enrolled patient.

Treatment

FOLFIRI consists of irinotecan 180 mg/m2 iv on day 1,

leucovorin (l-form) 200 mg/m2 iv on days 1 and 2, 5-FU

400 mg/m2 iv bolus on days 1 and 2, 5-FU 600 mg/m2 iv

by ci for 22 h on days 1 and 2 (=one cycle) repeated every

2 weeks.

The use of antiemetic prophylaxis was decided locally.

Patients who developed a severe cholinergic syndrome

received preventive treatment with atropine (0.25 mg

subcutaneously) during all subsequent cycles.

Patients who developed late-onset diarrhea received

high-dose loperamide following specific guidelines.

For any patient with severe toxicity, therapy had to be

delayed until complete normalization, and the dose of 5-FU

and irinotecan had to be reduced to 80 % of the previous

dose for all further administrations.

Palliative and supportive care for the other disease-

related symptoms and for toxicity associated with treat-

ment was offered to all subjects.

Treatment consisted of 4 combination-chemotherapy

cycles, and in case of stable or responsive disease, other 4

cycles were administered. Further cycles were adminis-

tered at investigators’ discretion for up to 6 months.

Study evaluations

Evaluations before treatment consisted of a complete med-

ical history and physical examination, assessment of per-

formance status, laboratory exams, including hematologic

and biochemical tests (within 7 days of study drug start),

computed tomography or magnetic resonance imaging of the

abdomen or other body areas with disease involvement, and

chest X-ray (within 28 days of study drug start).

During treatment, complete physical examination,

including performance status and weight, vital sign, and

laboratory tests were recorded at each cycle. Radiological

assessment for tumor measurement (RECIST 1.1) [9] was

done every 4 cycles in the chemotherapy phase until disease

progression.

Response criteria and toxicity

The RECIST response criteria were used [9]. A complete

response was defined as the disappearance of all measur-

able and evaluable disease for at least 4 weeks. A partial

response (PR) was at least a 30 % decrease in the sum of

the longest diameter (LD) of target lesions, taking as ref-

erence the baseline sum LD. Progressive disease was

defined as at least a 20 % increase in the sum of the LD of

target lesions, taking as reference the smallest sum LD

recorded since the treatment started or the appearance of

one or more new lesions. Stable disease (SD) was neither a
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sufficient shrinkage to qualify for PR nor a sufficient

increase to qualify for PD, taking as reference the smallest

sum LD since the treatment started. Survival duration was

measured from the initiation of therapy to death or to the

last follow-up assessment. Toxicity was graded using the

National Cancer Institute Common Toxicity Criteria ver-

sion 4.0 [23].

Statistical analyses

According to Simon’s design (RR not of clinical interest

B10 %, clinically relevant C20 %) [10], 18 consecutive

patients were initially treated.

In case of no or one only response achieved, the study

should be closed.

In case of[1 response, the accrual should be continued

to a total of 42 patients (a 5 %, b 90 %).

Progression-free survival (PFS) was calculated from the

start of treatment to the 1st day of progression or drug

discontinuation.

Overall survival OS was measured from the 1st day of

treatment to the date of death or last follow-up.

OS and PFS were calculated using the Kaplan-Meyer

method [11].

Results

Between January 2010 and August 2011, 50 patients were

included into the study. After the 42 planned patients as for

the Simon’s design, 8 additional patients were allowed to

enter the study because they were all screened and regis-

tered within 10 days from the last (42 nd) patients and

before the formal closure notification to all the participat-

ing centres. There were 24 male and 26 female patients

(female/male ratio, 1:08). Median age was 63 years (range,

47–80). Baseline performance status, according to ECOG,

was 0 for 29 patients and 1 for 21 patients.

Level of disease accounted for locally advanced cases in

13 patients (26 %) and metastatic disease in 37 (74 %).

Thirty-two out of 37 (86 %) patients with metastatic dis-

ease had liver metastases. Primary tumor site was pancre-

atic head in 34 patients (68 %), body in 13 patients (26 %),

and tail in the remaining 3 patients (6 %).

First-line chemotherapy previously administered was

GEMOX in 32 patients, CDDP/GEM in 9 patients, GEM

alone in 8 patients, and GEM/CAPE in 1 patient.

Chemotherapy regimen was administered for a median

of 4 cycles (range, 1–16). Overall response and survival are

depicted in Table 1. All the four partial responders had

metastatic disease and three out four were responsive to

prior GEMOX treatment. Six-month survival was 32 %.

Forty-nine patients were available for toxicity assessment.

Toxicity was manageable with a total of 21 patients

experiencing at least one episode of grade 3 side effects

and 6 patients a grade 4 episode, respectively. One case of

febrile neutropenia occurred; no toxic death was reported.

The main toxicities are outlined on Table 2.

Discussion

A limited amount of drugs has shown clinical activity and

measurable benefits for patients with advanced pancreatic

cancer after the failure of a gemcitabine-based first-line

chemotherapy [12]. In this setting, irinotecan monotherapy

was studied by Yi et al. [13]. Among 33 eligible patients,

3PR and 13 SD were achieved for a DCR of 48 % with

manageable toxicity.

Gebbia et al. [14] performed a retrospective analysis in

40 patients with refractory disease recording 6 PR and 14

SD (DCR 50 %) with grade 3–4 diarrhea and mucositis

Table 1 Overall response rate and survival data

N = 50 % 95 % Confidence

interval

Partial response 4 8 0.5–15.5

Stable disease 14 28

Disease control rate (PR?SD) 18 36 22.7–49.3

Progressive disease 26 52

Not evaluable* 6 12

PFS (months) median, 3.27;

range, 1–11

OS (months) median, 5.0;

range, 1–17

* Six patients did not complete 4 cycles of treatment due to early

progression (5 patients) and consent withdrawal before starting che-

motherapy (1 patient). All six are considered as PD in the ITT

analysis)

Table 2 Toxicity (G3/G4 grade)

N = 49* %

Hematologic TOXICITY

Neutropenia 10 (3)^ 20

Thrombocytopenia 1 2

NON-Hematologic TOXICITY

Asthenia 3 (1)^ 6

Alopecia 3 6

Mucositis 2 (1)^ 4

Hepatic 5 (2)^ 10

Nausea/vomiting 3 6

Diarrhea 6 (2)^ 12

* One patient never started chemotherapy

^ Grade 4
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experienced by 15 and 10 % of patients, respectively.

A modified FOLFIRI regimen (FOLFIRI.3) was studied by

Yoo et al. [15] in a randomized phase II study versus a

modified Folfox regimen. Among the 31 patients treated

with the FOLFIRI.3 regimen, a DCR of 23 % and a

6-month survival of 27 % were achieved. Similar encour-

aging results were reported, in first-line treatment, with a

little more intensive version of FOLFIRI.3 by Taieb et al.

[16]. On the contrary, Cereda et al. [17] reported sub-

stantially negative results with the FOLFIRI or XELIRI

regimens in 34 gemcitabine-resistant patients, with 4 SD

only and a median survival of 4 months. Finally, a large

retrospective French study was recently presented,

involving 70 patients previously treated with gemcitabine-

and platinum-based chemotherapies, 60 received FOLF-

IRII, and 10 FOLFIRI.3. A DCR of 44 % was obtained

with mild toxicity. one-year survival was 17 % [18].

Our results, obtained in a multicenter community setting,

seem to further support the role of the combination of iri-

notecan and fluorouracil as a second-line option for previ-

ously treated pancreatic cancer. Toxicity was manageable

with no toxic death reported. Our results seem in line with

other similar experience with irinotecan and fluorouracil-

based regimens as summarized in Table 3. Even if we have

not reached our planned goal of a response rate of at least

10 %, it should be outlined that 41 out of 50 patients (82 %)

in our study were pretreated with a gemcitabine?platinoids

regimen and only a minority received gemcitabine alone, as

allowed in our entry criteria. The lack of cross-resistance

between gemcitabine/platinoids combinations and FOLF-

IRI further outlines its potential role as preferred second-

line treatment in this patient population.

In our study, one out of three patients benefitted from

the FOLFIRI treatment with mild toxicity. However, for

patients pretreated with gemcitabine only, combinations of

oxaliplatin and fluoropyrimidine still represent an equally

reasonable option [19, 20].

Two potential limitations of our study are represented

by the inclusion of locally advanced disease along with

metastatic patients. Nowadays, separate trials for these two

distinct populations are preferred. A second point of

weakness is the lack of a quality of life assessment, in

order to better define the palliative effect of the FOLFIRI

regimen.

It is clear that little progress has been achieved so far in

the second-line treatment of pancreatic cancer. Neverthe-

less, novel agents with innovative mechanism of action are

just around the corner like nab-paclitaxel [21] and newer

target therapies as mek inhibitors [22].

These drugs will probably help us in transforming

advanced pancreatic cancer into a chronic disease, which

remains at the moment one of the more important chal-

lenge for modern oncology.T
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