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Abstract

AIM: To evaluate the efficacy and safety of the FOL-
FIRI regimen in patients with metastatic pancreatic
adenocarcinoma (PAC) after the failure of gemcitabine
and platinum salts.

METHODS: All consecutive patients with histologically
confirmed, metastatic PAC and World Health Organiza-
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tion performance status (PS) < 2 received FOLFIRI-1
[irinotecan 180 mg/m’ on day 1 and leucovorin 400
mg/m’ followed by 5-fluorouracil (5-FU) 400 mg/m’
bolus, then 5-FU 2400 mg/m’ as a 46-h infusion, bi-
weekly] or FOLFIRI-3 (irinotecan 100 mg/m’ on day 1
and leucovorin 400 mg/m’, then 5-FU 2400 mg/m’ as
a 46-h infusion and irinotecan 100 mg/m’ repeated on
day 3, biweekly) after failure of gemcitabine and plat-
inum-based chemotherapies as a systematic policy in
two institutions between January 2005 and May 2010.
Tumor response, time to progression (TTP), overall
survival rate (OS) and grade 3-4 toxicities were retro-
spectively studied. Subgroup analyses were performed
to search for prognostic factors.

RESULTS: Sixty-three patients (52.4% male, median
age 59 years) were analyzed. Among them, 42.9%
were PS 0, 38.1% were PS 1 and 19.0% were PS 2.
Fifty one patients (81.0%) had liver metastases. Before
the FOLFIRI regimen, patients had received 1 line (7 =
19), 2 lines (n = 39) or 3 lines (n = 5) of chemothera-
py. Median TTP obtained with the line before FOLFIRI
was 3.9 mo (95% CI: 3.4-5.3 mo). A total of 480 cycles
was completed (median: 6 cycles, range: 1-51 cycles).
The main reason for discontinuing FOLFIRI was tumor
progression (90.3%). Tumor control was achieved in
25 patients (39.7%) (partial response: n = 5, stable
disease: n = 20) with FOLFIRI. Median TTP was 3.0
mo (95% CI: 2.1-3.9 mo) and median OS was 6.6 mo
(95% CI: 5.3-8.1 mo). Dose adaptation was required
in 36 patients (57.1%). Fifteen patients (23.8%) had
grade 3-4 toxicities, mainly hematological (7 = 11) or
digestive (7 = 4). Febrile neutropenia occurred in 3 pa-
tients. There was no toxic death. PS 2 was significantly
associated with poor TTP [hazard ratio (HR): 16.036, P
< 0.0001] and OS (HR: 4.003, £ = 0.004).

CONCLUSION: The FOLFIRI regimen had an accept-

able toxicity and an interesting efficacy in our study,
limited to patients in good condition (PS 0-1).
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INTRODUCTION

Pancreatic adenocarcinoma (PAC) accounts for 2%-3%
of all cancers but is the fourth leading cause of cancer
death in Western countries!. More than 80% of patients
present with unresectable disease and most of those
with operable tumors who undergo resection have local
relapse or metastases”, The overall prognosis of meta-
static PAC remains poor, with a 5-year survival rate of
less than 5%".

Gemcitabine became the reference regimen as first-
line chemotherapy in patients with metastatic PAC after
a randomized trial showed significant improvement in
median overall survival (OS) compared with 5-fluo-
rouracil (5-FU) (5.6 mo 25 4.4 mo, P = 0.002)". Over
the past decade, multiple phase II and Il studies have
attempted to improve these results using various combi-
nations of gemcitabine with other agents but no signifi-
cant benefit on survival has been found compared with
gemcitabine alone, except for erlotinib which resulted
in a modest but significant improvement in OS (6.2 mo
25 5.9 mo, P = 0.038)™". A phase IIl trial comparing the
FOLFIRINOX regimen (folinic acid/5-FU, irinotecan
and oxaliplatin combination) to gemcitabine as first-line
treatment for metastatic PAC showed that this combi-
nation was superior to gemcitabine (OS: 11.1 mo »s 6.8
mo, P < 0.001)".

In clinical practice, about half of metastatic PAC
patients with disease progression under gemcitabine
treatment remain in acceptable clinical condition and
thus may receive subsequent line(s) of chemotherapy.
A retrospective series of 117 patients evaluated the
feasibility and benefits of second- and third-line che-
motherapies in patients with metastatic PAC after the
failure of gemcitabine!™. Fifty three (45%) received two
lines and 24 (21%) received three or more lines. Median
time to progression (T'TP) and OS from the beginning
of the second line were 2.3 mo and 4.7 mo, respectively.
The FFCD 0301 phase III trial was the first randomized
study to evaluate a chemotherapy strategy with a second
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line of treatment in the treatment plan. It compared the
combination of folinic acid/5-FU and cisplatin followed
by gemcitabine or the reverse sequence in metastatic
PACY. The second line of therapy was administered at
disease progression to 68% of patients who received fo-
linic acid/5-FU and cisplatin as a first line treatment and
to 55% in the gemcitabine arm (non-significant). Median
progression-free survival (PFS) and OS in the two arms
were not significantly different. Although there is no
standard regimen in this setting, two randomized studies
have indicated that the combination of folinic acid/5-
FU and oxaliplatin appeared to be superior to both best
supportive care (4.9 mo »s 2.3 mo, P = 0.008) and folinic
acid/5-FU alone (6.0 mo 25 3.0 mo, P = 0.014) as a sec-
ond line of treatment"”. Other regimens have been test-
ed in non-randomized phase Il studies, but the samples
were small and information on World Health Organiza-
tion (WHO) performance status (PS) and disease stage
were often 1acking[1 .

Preclinical studies have shown that the camptothecin
analog irinotecan has significant activity in both cultured
pancreatic tumor cells and in xenograft models">",
Irinotecan monotherapy in previously untreated PAC
patients yielded response rates (RR) of 9%-27%"*"",
In vitro studies have suggested that there is a synergistic
effect between irinotecan and 5-FU"". A multicenter
phase II study with folinic acid/5-FU and irinotecan
day 1/day 3 combination (FOLFIRI-3 regimen) showed
promising activity in chemotherapy-naive patients with
locally advanced or metastatic PAC, with a median PFS
and OS of 5.6 mo and 12.1 mo, respectively, and a man-
ageable toxicity proﬁle[zo]. A randomized phase I study
has compared modified FOLFIRI-3 and a modified
FOLFOX schema (folinic acid/5-FU and oxaliplatin
combination) as second-line chemotherapy in that set-
tingm. The efficacy was similar, with 6-mo OS rate of
27% and 30%, respectively. An Italian group reported
a retrospective series of 40 patients with gemcitabine-
resistant locally advanced or metastatic PAC treated with
a standard FOLFIRI (FOLFIRI-1, folinic acid/5-FU
and irinotecan day 1 combination) regimen'. Median
TTP was 3.7 mo and median OS was 6 mo.

Because no data exist on the efficacy of the FOL-
FIRI regimen after the failure of both gemcitabine
and platinum salts, we performed a retrospective study
to evaluate the efficacy and safety of this regimen in
patients with advanced PAC in that setting, As locally
advanced PAC may have a more favorable natural his-
tory than metastatic PAC, we decided to exclude locally
advanced PAC patients from the study to have a homo-
geneous population.

MATERIALS AND METHODS

Patients

All patients with histologically confirmed, metastatic
PAC, after failure (progression or major toxicity) of
gemcitabine and platinum-based chemotherapies, re-
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ceived an irinotecan-based regimen as a systematic policy
after discussion during a weekly multidisciplinary meet-
ing in our institutions (Saint Antoine Hospital, Paris
and Beaujon Hospital, Clichy), if they met the follow-
ing criteria: previous treatment with gemcitabine and
platinum salt (combined or given in consecutive lines);
WHO PS < 2; at least one bidimensionally measurable
lesion according the Response Evaluation Criteria in
Solid Tumors (RECIST); absence of severe uncontrolled
cardiovascular, metabolic, infectious or renal disease;
serum bilirubin level < 1.5 times the upper limit of nor-
mal; polynuclear neutrophil count > 1500/ rnrn3; platelet
count > 100 000/mm”.

Chemotherapy regimen

The FOLFIRI-1 regimen consisted of irinotecan 180
rng/rn2 administered as a 90-min infusion on day 1, to-
gether with leucovorin 400 mg/ m’ for 2 h followed by
an 5-FU 400 rng/rn2 bolus, then a 46-h infusion of 5-FU
2400 mg/ m”. The FOLFIRI-3 regimen consisted of iri-
notecan 100 mg/ m” administered as a 60-min infusion
on day 1, together with leucovorin 400 mg/m” for 2 h,
then a 46-h infusion (without bolus administration) of
5-FU 2400 mg/m” and irinotecan 100 mg/m’ repeated
on day 3 at the end of 5-FU infusion. Only FOLFIRI-3
(intensified) regimen has been evaluated in phase II stud-
ies in PAC™™". However, the FOLFIRI-1 regimen is ex-
tensively used in clinical practice for treatment of other
gastrointestinal cancers and seems to be less toxic. Thus,
the choice between the FOLFIRI-1 or FOLFIRI-3 regi-
men was left up to the discretion of the investigator.
The chemotherapy cycles were repeated every two weeks
if the clinical and biochemical assessment was compat-
ible (as mentioned above).

Patients who developed a cholinergic syndrome
received preventive treatment with atropine (0.25 mg
subcutaneously) during all subsequent cycles. Late-onset
diarrhea was treated using high-dose loperamide. When
severe neutropenia occurred and/or did not recover to
grade < 1 on day 14, a granulocyte-colony stimulating
factor was given.

The irinotecan and the 5-FU dosages were reduced
by 20% when any grade 3-4 toxicity occurred; other dose
adjustments were decided on an individual basis. Treat-
ment was stopped when the tumor progressed or severe
toxicity occurred, or at the patient’s request. Further
treatments are discussed on an individual basis.

Assessment of therapeutic efficacy

Treatment efficacy was assessed on a clinical evalua-
tion, carbohydrate antigen (CA) 19-9 serum levels and
thoraco-abdominal computed tomography (CT). As-
sessment of treatment efficacy was performed every 2
mo (four cycles) or eatlier in patients with clinically sus-
pected progression. Tumor response was assessed using
CT according to RECIST?. A complete response (CR)
was defined as complete disappearance of all assessable
disease, partial response (PR) as a decrease of > 30% in
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the sum of the largest diameters of target lesions, stable
disease (SD) as a decrease of < 30% or an increase of <
20% in measurable lesions, and progressive disease (PD)
as an increase of > 20% in measurable lesions or the ap-
pearance of new malignant lesions. Patients who were
not assessable by CT but who presented clinical and/or
biochemical (CA 19-9 serum level elevation) evidence of
disease progression or who died from a cancer-related
cause were also considered as PD. The sum of CR, PR
and SD was reported as the tumor control rate (TCR).
The sum of CR and PR was reported as overall RR
(ORR). OS was defined as the time from the first day of
the FOLFIRI regimen to the date of death (all causes)
or last follow-up. TTP was defined as the time from the
first day of the FOLFIRI regimen to the date of disease
progression. Patients without progression were censored
at the last follow-up.

Safety

Toxicity was assessed before each cycle with the National
Cancer Institute Common Toxicity Criteria (version 3.0).
A complete physical examination was performed and a
full blood count and serum bilitubin, aminotransferases,
alkaline phosphatase and creatinine assays were obtained
before each treatment cycle.

Data collection

The following patient data were collected and analyzed
retrospectively: age; gender; primary tumor location;
stage at the time of diagnosis; previous surgery and/or
radiotherapy; previous lines of chemotherapy; TTP with
the previous line; reasons for stopping previous line;
presence or absence of liver metastases at the beginning
of FOLFIRI regimen; PS at the beginning of FOLFIRI
regimen; type of FOLFIRI regimen (FOLFIRI-1 or
FOLFIRI-3); number of cycles administered; best tumor
response; grade 3-4 toxicities; dose adaptation; TTP and
OS from the beginning of FOLFIRI regimen; reasons
for stopping FOLFIRI regimen; further treatments.

Statistical analysis

All analyses were performed using Stata software (ver-
sion 11.0; StataCorp). All statistical tests were two sided
with an alpha type one error of 5%. TTP and OS were
estimated using the Kaplan-Meier method and described
using median or rate of TTP/OS at a specific time point
with 95% CI. Log-rank tests were used to compare sut-
vival cutves.

Univariate and multivariate Cox proportional haz-
ard model analyses were performed with the following
variables: stage at diagnosis; previous treatment by radio-
therapy; number of previous chemotherapy lines; pres-
ence or absence of liver metastases; PS at the beginning
of FOLFIRI regimen.

For exploratory purposes, subgroup analyses were
performed according to the following variables: primary
tumor location; stage at the diagnosis; previous treat-
ment by surgery or radiotherapy; number of previous
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Characteristics Data
Age (yr)

Median 59 (range: 24-81)
Sex (%)

Male 33 (52.4)
Performans status (%)

PSO 27 (42.9)

PS1 24 (38.1)

PS2 12 (19.0)
Liver metastases (%)

Present 51 (81.0)
Number of previous lines before FOLFIRI (%)

1 19 (30.2)

2 39 (61.9)

=3 5(7.9)

chemotherapy lines; presence or absence of liver metas-
tases; PS at the beginning of FOLFIRI regimen; type of
FOLFIRI regimen (FOLFIRI-1 or FOLFIRI-3).

RESULTS

Patients

Between January 2005 and May 2010, 63 patients with
metastatic PAC fulfilled the criteria for this study. Their
characteristics ate shown in Table 1. Median age was 59
years (range: 24-81 years). Thirty three patients (52.4%)
were male. The primary tumor was located in the head
of the pancreas in 32/50 patients (64.0%). Twenty three
patients (36.5%) had undergone prior surgery and 16 pa-
tients (25.4%) had received chemoradiotherapy. Twenty-
seven patients (42.9%) were WHO PS 0, 24 patients
(38.1%) were PS 1 and 12 patients (19.0%) were PS 2 at
the beginning of the FOLFIRI regimen. Fifty one pa-
tients (81.0%) had liver metastases.

Before receiving the FOLFIRI regimen, patients had
received one line (gemcitabine-oxaliplatin: » = 19, 30.2%),
two lines (gemcitabine then FOLFOX regimen: » = 39,
61.9%) or three lines (7 = 5, 7.9%) of chemotherapy. The
previous line had been stopped for tumor progression in
55 patients (87.3%) and due to toxicity (oxaliplatin-related
neuropathy) in the remaining 8 patients (12.7%).

Study treatment and drug delivery

Fifty five patients (87.3%) received the FOLFIRI-1 regi-
men and 8 patients (12.7%) received the FOLFIRI-3
regimen. A total of 480 cycles was completed (median: 6
cycles per patient, range: 1-51 cycles per patient).

The reasons for discontinuing the FOLFIRI regimen
was progression in 56/62 patients (90.3%), toxicity in
one patient (febrile neutropenia: #» = 1, 1.6%), a tumor
control = 6 mo or at the patient’s request in 4 patients
(6.5%), surgery in one patient (1.6%) who had a major
response. Sixteen patients (25.4%) who remained in good
condition at the time of FOLFIRI withdrawal received a
subsequent line following the multidisciplinary proposal.
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Figure 1 Time to progression (A) and overall survival (B) from the begin-
ning of FOLFIRI for the 63 patients. TTP: Time to progression; OS: Overall
survival.

Tumor response and survival

Median TTP obtained with the last line of chemother-
apy before FOLFIRI was 3.9 mo (95% CI: 3.4-5.3 mo).
Tumor control was obtained with the FOLFIRI regimen
in 25 patients (39.7%) (CR: » = 0; PR: #» = 5, 7.9%; SD:
n =20, 31.8%). ORR was 7.9% (5/63). Median TTP was
3.0 mo (95% CI: 2.1-3.9 mo) and median OS was 6.6 mo
(95% CI: 5.3-8.1 mo) (Figure 1A and B).

Subgroup analysis

WHO PS was the only variable that was significantly
associated with TTP and OS (Tables 2 and 3). Median
TTP was 4.2 mo (95% CI: 3.2-7.0 mo) in PS 0 patients,
3.0 mo (95% CI: 1.8-4.1 mo) in PS 1 patients and 0.7
mo (95% CI: 0.5-1.5 mo) in PS 2 patients (Figure 2A).
Median OS after the beginning of FOLFIRI was 8.2 mo
(95% CI: 6.7-11.0 mo) in PS 0 patients, 5.4 mo (95% CI:
3.0-16.1 mo) in PS 1 patients and 2.5 mo (95% CI: 0.7-3.1
mo) in PS 2 patients (Figure 2B). PS 2 was significantly
associated with a poor TTP [hazard ratio (HR) = 16.036,
P < 0.0001] and OS (HR = 4.003, P = 0.004) in univari-
ate analysis and in multivariate analysis also. No signifi-
cant association was found between other variables and
survival, except for the number of previous lines with
TTP in multivariate analysis (Tables 2 and 3).

Dose adaptation and safety
Dose adaptation was required in 36 patients (57.1%).

September 7, 2012 | Volume 18 | Issue 33 |



Neuzillet C et a/. FOLFIRI regimen in chemoresistant PAC

Progression Univariate analysis Multivariate analysis
Yes/no (57/1) HR 95% CI P value HR 95% CI P value
Primary tumor location' 0.687
Body or tail 18/0 1
Head 28/1 0.883 (0.483-1.615)
Stage at the diagnosis 0.666 0.652
Resectable 22/0 1 1
Locally advanced 15/1 1.235 (0.631-2.418) 1.394 (0.662-2.939)
Metastatic 20/0 0.905 (0.490-1.674) 1.299 (0.626-2.695)
Previous surgery 0.659
No 37/1 1
Yes 20/0 0.882 (0.506-1.539)
Previous radiotherapy 0.411 0.168
No 44/0 1 1
Yes 13/1 1.305 (0.692-2.459) 1.770 (0.786-3.987)
Number of previous chemotherapy lines 0.284 0.026
1 16/0 1 1
2 36/1 0.649 (0.350-1.204) 0.170 0.385 (0.193-0.770)
3 5/0 1.128 (0.411-3.096) 0.814 0.554 (0.177-1.735)
Liver metastases 0.531 0.564
No 9/0 1 1
Yes 48/1 0.793 (0.383-1.640) 1.298 (0.535-3.151)
WHO performans status <0.0001 <0.0001
0 24/0 1 1
1 22/1 1.325 (0.731-2.399) 1.431 (0.745-2.748)
2 11/0 16.036 (5.926-43.394) 29.255 (9.278-92.248)
Type of FOLFIRI regimen 0.124
FOLFIRI-1 50/0 1
FOLFIRI-3 7/1 0.503 (0.210-1.207)
HR: Hazard ratio; WHO: World Health Organization. "Data available in 47 out of 58 cases.
A 1.00 PSSO B 1.00 — pso
————— PS 1 - PS1
g o0 PS 2 S 075 PS 2
Z z
- w
Q 0.50 3 0.50
a " Logrank test: # = 0.0017
F &)
0.25 0.25
Logrank test: £ < 0.0001 \—L
0.00 ) ) 0.00 ) ) ) )
18 24 t/mo 6 12 18 24 t/mo
n at risk n at risk
PS0 24 9 1 0 0 PS0 27 19 5 4 0
PS1 23 4 1 1 1 PS1 24 10 2 1 1
PS2 11 0 0 0 0 PS2 12 1 1 0

Figure 2 Subgroup analysis according to the World Health Organization performance status. A: Time to progression (TTP) according to World Health Organi-
zation (WHO) performance status (PS); B: Overall survival (OS) according to WHO PS.

The initial dose was reduced in 20 patients (31.7%) (19
patients who received the FOLFIRI-1 regimen and one
patient who received the FOLFIRI-3 regimen) for the
following reasons: cholestasis (# = 11), PS 2 (» = 8) or
age > 75 years (# = 2), pre-existent diarrhea (#» = 2) or
mucositis (# = 1), and an episode of grades 3-4 hema-
tological toxicity during previous chemotherapy (7 =
1). A subsequent reduction was proposed in 19 patients
(30.2%) (18 patients who received the FOLFIRI-1 regi-
men and one patient who received the FOLFIRI-3 regi-
men). Fifteen (23.8%) of these patients had grade 3-4
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toxicities, mainly hematological (» = 11, 17.5%) and/or
digestive with diarthea and/or mucositis (# = 4, 6.3%).
Febrile neutropenia occurred in 3 patients (4.8%). There
were no related deaths.

DISCUSSION

We have evaluated the efficacy and safety of the FOL-
FIRI regimen after the failure of both gemcitabine and
platinum salts in 63 patients with metastatic PAC treated
in two centers. Tumor control was obtained in 39.7% of
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Death Univariate analysis Multivariate analysis
Yes/no (49/14) HR 95% CI P value HR 95% CI P value
Primary tumor location' 0.306
Body or tail 16/2 1
Head 25/7 0.717 (0.380-1.355)
Stage at the diagnosis 0.754 0.644
Resectable 20/4 1 1
Locally advanced 13/6 1.012 (0.497-2.058) 0.790 (0.346-1.806)
Metastatic 16/4 1.271 (0.643-2.515) 1.205 (0.577-2.514)
Previous surgery 0.203
No 31/9 1
Yes 18/5 0.676 (0.370-1.236)
Previous radiotherapy 0.916 0.935
No 38/9 1 1
Yes 11/5 0.964 (0.491-1.894) 0.965 (0.412-2.260)
Number of previous chemotherapy lines 0.102 0.171
1 14/5 1 1
2 30/9 1.234 (0.649-2.346) 1.197 (0.564-2.538)
3 5/0 3.188 (1.090-9.326) 2.945 (0.930-9.324)
Liver metastases 0.599 0.957
No 9/3 1 1
Yes 40/11 1.217 (0.586-2.528) 0.978 (0.444-2.159)
WHO performance status 0.004 0.004
0 22/5 1 1
1 18/6 1.360 (0.719-2.573) 1.284 (0.650-2.535)
2 9/3 4.003 (1.770-9.056) 4.702 (1.883-11.741)
Type of FOLFIRI regimen 0.856
FOLFIRI-1 42/13 1
FOLFIRI-3 7/1 1.083 (0.458-2.562)

HR: Hazard ratio; WHO: World Health Organization. 'Data available in 50 out of 63 cases.

patients. The median TTP was 3.0 mo and the median
OS after the beginning of FOLFIRI was 6.6 mo. Toxic-
ity was frequent with the FOLFIRI regimen (grade 3-4
toxicities in 23.8% of patients, mainly hematological
and digestive) but manageable as only one patient had
to stop treatment. In the subgroup analysis, the WHO
PS was the only variable that was significantly associ-
ated with TTP (HR = 16.036, P < 0.0001) and OS (HR
= 4.003, P = 0.004). Patients with WHO PS 2 may not
benefit from this regimen.

Irinotecan-based chemotherapies have previously
been tested in advanced PAC. Irinotecan was tested
as a single agent in the first line setting in three phase
II trials with interesting results, showing an ORR of
9%-27% and a median OS of 5.2-7.3 mo" """, However,
two phase Il trials that tested irinotecan combined with
gemcitabine as first-line chemotherapy did not show a
significant benefit in TTP (2.8-3.5 mo) and OS (6.4-6.6
mo), despite a higher response rate than with standard
gemcitabine (ORR: 15%-16%)*"*. A randomized phase
II study confirmed that the antitumoral activity of the
combination of gemcitabine and irinotecan is similar to
a regimen of fixed dose gemcitabine, gemcitabine/cispl-
atin or gemcitabine/ docetaxel®. Thus, the gemcitabine/
irinotecan combination does not seem to be synergistic.
In contrast, the efficacy of the combination of irino-
tecan and 5-FU has been shown to be interesting with
acceptable toxicity (Table 4)**"*. This is supported by
in vitro and in vivo data showing synergy between these
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two drugs""”. These regimens have not yet been tested
in a phase III trial compared with gemcitabine. Recently,
a phase Il trial comparing the FOLFIRINOX regimen
(folinic acid/5-FU, itinotecan and oxaliplatin combina-
tion) to gemcitabine as first-line treatment for metastatic
PAC showed a significant improvement in survival with
the FOLFIRINOX regimen with a median PFS and OS
of 6.8 mo and 11.1 mo, respectively”. Toxicity was sig-
nificant (grade 3-4 in 54% the patients) but manageable,
and no toxic death occurred. Patients included in this
study were in good condition (WHO PS 0-1). In addi-
tion, an absence of cholestasis was required for inclu-
sion which probably explains the unusually high rate of
body/tail tumor localization.

Irinotecan as a single agent has been shown to be
a well-tolerated but marginally effective regimen in
gemcitabine-pretreated patients. ORR was less than
10% and median OS did not exceed 4-6.6 mo™"", The
results with irinotecan-based combination regimens in
gemcitabine-resistant advanced PAC were conflicting
(Table 477, Data on irinotecan and 5-FU combination
regimens in this setting are scarce. A randomized phase
I study evaluated modified FOLFIRI-3 »s modified
FOLFOX (folinic acid/5-FU and oxaliplatin combina-
tion) in patients with gemcitabine-resistant advanced
PAC. Efficacy was comparable with both regimens with a
6-mo OS rate of 27% (95% CI: 13%-46%) and 30% (95%
CI: 15%-49%), respectively”. An Ttalian group reported
a retrospective series of 40 patients with gemcitabine-
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Regimen Number of patients TCR/ORR (%/%) TTP or PFS (mo) OS (mo)
Phase I-1I studies'
Irinotecan/ gemcitabine/5-FU™" 30 43/7 3.4 8.3
G-FLIP (Irinotecan/ gemcitabine/5-FU/ cisplatin)™! 31 68/26 6.1 8.1
FOLFIRI-3 (Irinotecan/5-FU)™ 40 65/38 5.6 12.1
Irinotecan/S1% 16 75/ 44 49 11.3
Phase 1I studies®
Irinotecan/raltitrexed™ 19 53/16 4.0 6.5
IROX (Irinotecan/ oxaliplatin)™’ 30 33/10 41 5.9
IROX (Irinotecan/ oxaliplatin)™" 14 50/21 14 41
G-FLIP (Irinotecan/ gemcitabine/5-FU/ cisplatin)™! 34 44/24 3.9 10.3
Irinotecan/ docetaxel™ 14 21/0 1.2 44
MDI (Irinotecan/mitomycin/docetaxel)™ 15 20/0 17 6.1

"Phases I-1I studies of irinotecan and 5-fluorouracil (5-FU)-based regimens as first line chemotherapy; *Phase 1I studies of irinotecan-based regimens as sec-

ond line chemotherapy. TCR: Tumor control rate; ORR: Overall response rate; TTP: Time to progression; PFS: Progression free survival; OS: Overall survival.

resistant locally advanced ot metastatic PAC treated with
the standard FOLFIRI-1 regimen. As in our series,
most patients were PS 0-1 (82.5%); 17.5% of patients
had locally advanced PAC, while all patients in our series
were metastatic. The efficacy was quite similar to our
series: TCR: 50%, ORR: 15%, median TTP: 3.7 mo and
median OS: 6 mo. In contrast, toxicity was higher, with
27% and 32% of grades 3-4 hematological and diges-
tive toxicities respectively. Toxicity was more frequent in
PS 2 patients (71%) than in PS 0-1 patients (45%). The
difference in the incidence of severe toxicity between
the two series was not due to a difference in the propor-
tion of PS 2 patients (17.5% »s 19%). One explanation
might be that the initial dose was frequently adapted in
our seties (31.7%), patticularly in PS 2 patients (8/12,
66.7%). In contrast, there was no tumor control at 6 mo
in a study using a combination of irinotecan and fluoro-
pyrimidine (mostly capecitabine) in 34 patients, most of
whom where PS 0-1, and only 6% of patients were alive
1 year after the beginning of this chemotherapy regi-
men". Most patients (97%) had been pretreated with
capecitabine. This suggests that the different dose inten-
sity and administration schedule for fluoropyrimidine, as
in the XELIRI regimen, and the synergy of capecitabine
and irinotecan could not overcome possible acquired re-
sistance to this drug,

Our current study is the largest retrospective series
on chemotherapy with a combination of irinotecan and
5-FU in metastatic PAC after the failure of gemcitabine
and platinum salts. It was a bi-center study with a ho-
mogenous population (metastatic, not locally advanced,
PAC) and selection bias was reduced by the systematic
treatment policy in both centers. However, patients were
heterogeneous regarding the number of previous lines
of chemotherapy or the type of FOLFIRI regimen. We
could not compare the efficacy of the two FOLFIRI
regimens due to the unequal distribution of patients be-
tween the two groups, with only 8 patients receiving the
FOLFIRI-3 regimen. Moreover, this study included se-
lected patients treated in high volume centers with teams
that were experienced in the management of pancreatic
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tumors and their complications. Endoscopic procedures
for the treatment of jaundice, a classic exclusion critetia
for irinotecan (40%-60% of PAC), were easily accessible.
Another possible bias was the high rate of previous sut-
gery (32.9%). The natural history of operated patients
might be more favorable than that of patients with unre-
sectable PAC at diagnosis. The toxicity of the FOLIFIRI
regimen was manageable, although dose adaptation was
required in more than half of patients (57.1%). Only pa-
tients who are PS 0-1 seem to benefit from this regimen.
In conclusion, the FOLFIRI regimen is a valuable
option in patients with metastatic PAC after failure of
gemcitabine and platinum salts but should be considered
for patients in good condition (WHO PS 0-1). Further
studies are needed to determine whether FOLFIRI is a
valuable option as first line therapy in advanced PAC.
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Background

Pancreatic adenocarcinoma (PAC) is the fourth leading cause of cancer death
in the Western countries. The overall prognosis of metastatic PAC remains poor
with a 5-year survival rate of less than 5%. Gemcitabine is the reference first-
line regimen for metastatic PAC treatment. About half of patients with metastatic
PAC whose disease progresses under gemcitabine are eligible for subsequent
line(s) of chemotherapy and there is no standard regimen in that setting.
Preclinical and clinical studies have suggested that the combination of 5-fluo-
rouracil (5-FU) and irinotecan (FOLFIRI regimen) may be beneficial in PAC.
The research aimed to evaluate the efficacy and safety of FOLFIRI regimen in
patients with metastatic PAC after the failure of gemcitabine and platinum salts.
Research frontiers

Tumor response rate, toxicity of irinotecan-based regimen, time to progression
and overall survival were determined for the FOLFIRI regimen.

Innovations and breakthroughs

This is a homogeneous study of consecutive metastatic PAC patients treated by
two experienced teams in the management of patients with pancreatic cancer.
The present paper suggests that whereas the combination of gemcitabine and
irinotecan was not effective enough, that of 5-FU and irinotecan appears to be
beneficial regarding both efficacy and tolerability. In addition, the study series
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provides original data about the appropriate target population for the irinotecan-

based regimen, particularly taking into account the PS status.

Applications

Recently, the FOLFIRINOX schema, combining 5-FU, irinotecan and oxaliplatin,

was shown to be superior to gemcitabine in a first-line setting, with an overall

survival of 11.1 mo (95% CI: 9-13.1 mo) vs 6.8 mo (95% CI: 5.5-7.6 mo, hazard

ratio = 0.57) (P < 0.0001), respectively, in selected patients (performance status

0-1, absence of cholestasis). However, due to the hematological toxicity of this

combination, many patients are not eligible for first-line therapy. The sequence

FOLFOX then FOLFIRI (or the reverse) may be an alternative and should be

considered as being better tolerated.

Terminology

For treatment purposes, pancreatic tumors are generally classified as resect-

able, locally advanced, or metastatic. A locally advanced pancreatic cancer is

a tumor involving the arterial axis (celiac trunk, mesenteric artery) and thus is

not resectable despite no detectable metastases. This form of cancer should

be distinguished from metastatic tumors as the prognosis is different (slightly

better, and some patients can have surgical treatment in case of a good tumor

response after chemotherapy) and separate analyses are needed. Thus, locally

advanced PAC patients were excluded from the study.

Peer review

This is an interesting study in which authors evaluate the efficacy and safety of

this regimen in patients with metastatic PAC after the failure of gemcitabine and

platinum salts. The results are convincing and suggest that FOLFIRI regimen

had an acceptable toxicity and an interesting efficacy in our study, limited to

patients in good condition.
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