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Abstract

Background Chemotherapy for metastatic pancreatic adenocarcinoma (PDAC) primarily relies on FOLFIRINOX
(LV5FU- irinotecan — Oxaliplatine) and Gemcitabine — Nab-Paclitaxel in the first-line setting. However, second-

lines remain less well-defined and there is limited data regarding third-line treatments. The objective of our study
was to determine the proportion of patients advancing to third line chemotherapy, to outline the various third-line
chemotherapy regimens used in routine practice and to evaluate their respective efficacy.

Methods A retrospective single-center cohort from 2010-2022 compiled baseline characteristics, treatment out-
comes and survival of PDAC patients who received at least one chemotherapy line in a French tertiary-center. Overall
survivals (OS) were analyzed using a Cox multivariable model.

Results In total, 676 patients were included, with a median follow-up time of 69.4 months, (Interquartile Range (IQR)
=72.1). Of these, 251 patients (37%) that proceeded to 3% fine chemotherapy. The median PFS in 3 line was 2.03
months, [CI95%: 1.83, 2.36]. The median 3™ line overall survival was 5.5 months, [CI95%: 4.8, 6.3]. In multivariable
analysis erlotinib-based chemotherapy was found to be deleterious (HR=2.38, [Cl95%: 1.30, 4.34], p=0.005) com-
pared to fluoropyrimidine-based chemotherapy in terms of 3' line overall survival while gemcitabine monotherapy
showed a tendency towards negative outcomes. First and 2" line chemotherapies sequence didn't influence 3" line
outcome.

Conclusion In our cohort, one-third of treated patients proceeded to 3" line chemotherapy resulting in a 5.5
months median 3" line OS, consistent with treatments at advanced stage. Our results argue against the use of erlo-
tinib and gemcitabine monotherapy.
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Introduction

Pancreatic cancer (PDAC) is the fouth leading cause of
cancer mortality in men and women in Europe [1] and
the seventh worldwide [2]. The incidence is increasing
over the last decades in the USA [3], Europe [4] and in
France [5] thus marking it a major public health concern.
Identified risk factors include age [3], smoking, obesity,
genetics, diabetes, diet and inactivity [6]. Early onset
pancreatic cancer are defined by cases arising before 50
years and is associated with a poor prognosis [7]. Low
survival rates, not exceeding 10% at 5 years, underscore
the importance of research dedicated to chemotherapy
improvement.

To date, systemic treatments primarily rely on chemo-
therapeutics and targeted therapies or immune-oncology
drugs are used to a lesser extent. The first-line chemo-
therapy regimen had long relied on gemcitabine treat-
ment. However, in 2000s, the combination of gemcitabine
and erlotinib [8] or gemcitabine and capecitabine [9]
demonstrated a modest but statistically significant overall
survival (OS) increase. Subsequently, two main phase III
trials established the current standard-of care regimens.
On the first hand, FOLFIRINOX (LV5FU- Irinotecan
— Oxaliplatine) [10] showed a survival increase but also
had associated increased toxicity. Further adaptations
of the protocol improved its tolerance without alter-
ing its efficacy [11, 12]. On the other hand, gemcitabine
and albumin-bound paclitaxel (Nab-paclitaxel) proved
more beneficial over gemcitabine alone [13]. Although
no study directly compared the two treatments, FOL-
FIRINOX outperformed gemcitabine/Nab-paclitaxel in
some meta-analysis or retrospective data [14, 15] while
other studies indicated similar efficacy for both regimens
but favored gemcitabine-Nab-paclitaxel due to its better
tolerance [16, 17]. Gemcitabine combinations with oxali-
platin, capecitabine or other drugs also demonstrated
potential advantages over gemcitabine monotherapy
in retrospective studies [18, 19]. Recently, NALIRIFOX
(Nal-Iri  (liposomal irinotecan)-LV5FU- oxaliplatin)
showed superiority over gemcitabine/nab-paclitaxel and
may be considered as a first-line option pending its reim-
bursment [20]. Furthermore, there is no direct compari-
son of NALIRIFOX and FOLFIRINOX and the median
OS were similar in their respective trials.

In the second-line chemotherapy, switching from one
first-line regimen to another is viable due to their non-
overlapping toxicity profiles as assessed in retrospective
studies [21]. An estimated 20 to 50% of patients might
benefit from this strategy [15]. Moreover, the Nal-Iri—
5FU regimen, specifically developed in this setting [22],
showed an OS benefit over 5-FU alone for patients who
had previously undergone gemcitabine-based chemo-
therapy. Currently, no regimen has demonstrated
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superiority in the second-line and data are lacking for a
definitive third-line therapy [23].

We conducted a retrospective cohort study that
included all consecutive patients treated for a metastatic
PDAC from 2010 to 2022 in our tertiary-center hospital.
The aim of our study was to determine the proportion of
patients advancing to third-line chemotherapy, to outline
the different 3 line chemotherapy regimens used in eve-
ryday practice and to evaluate their respective efficacy.

Patients and methods

This study details a retrospective cohort conducted in a
French tertiary-center hospital. The eligibility criteria
included: patients with histologically-proven PDAC, age
of over 18, and those who received at least one chemo-
therapy regimen, treated in our institution between 2010
and 2022. Study data were collected and managed using
REDCap electronic data capture tools hosted at Gustave
Roussy.

The primary objectives were to assess the proportion
of patients undergoing 3™ line chemotherapy and to
compare the efficacy of various 3™ line chemotherapy
regimens based on 3™ line overall survival. The second-
ary objectives included determining the progression-free
survival of 3™ line chemotherapy and identifying the
optimal sequence between first and second-line chemo-
therapies to advance to 3™ line regarding overall survival
from 1% line chemotherapy initiation.

Chemotherapy regimens were categorized into a
5-class categorical variable. Gemcitabine monother-
apy was singled out as a separate regimen due to its
proven inferiority compared to other regimens in the
litterature. Fluoropyrimidine-based regimens covered
FOLFOX (LV5FU - oxaliplatin), FOLFIRI (LV5FU -
irinotecan), FOLFIRINOX, modified FOLFIRINOX,
XELOX (capecitabine - oxaliplatin)/ XELIRI (capecit-
abine — irinotecan), capecitabine and LV5FU (5 Fluoro-
Uracile). Gemcitabine combination regimens included
gemcitabine — paclitaxel, gemcitabine — Nab-paclitaxel,
gemcitabine—oxaliplatine, and alternating gemcitabine
and 5FU treatments. Erlotinib-based chemotherapies
comprised erlotinib alone, erlotinib-gemcitabine, erlo-
tinib-capecitabine. The “Other chemotherapies” group
encompassed PARP inhibitors, bidirectional chemo-
therapy, gemcitabine-capecitabine, LV5FU—-carboplatine,
docetaxel, weekly paclitaxel, clinical trial drugs and other
less common treatments labeled as “various chemother-
apy” group. The term “Various chemotherapy” group
referred to regimens administered fewer than 4 times in
the cohort and is detailed in Table S1. When one of the
described drugs was given as a control in a clinical trial, it
was re-categorized to its corresponding category.



Gueiderikh et al. BMC Cancer (2024) 24:272

For 1** and 2™ line chemotherapy sequence evaluation
in the multivariable analysis, 1°* and 2" line chemother-
apy sequences were arranged as: (i) L1= fluoropyrimi-
dine based regimen and L2= gemcitabine combination
regimen; (ii) L1= gemcitabine combination and L2=
fluoropyrimidine based regimen, (iii) L1= gemcitabine
monotherapy and L2=fluoropyrimidine based regimen;
(iv) Other combination of chemotherapies. For detailed
1*t and 2™ line chemotherapy sequence evaluation, two
other sequences were added: (v) L1= fluoropyrimidine
based regimen and L2= Gemcitabine monotherapy and
(vi): L1= fluoropyrimidine based regimen and L2= fluo-
ropyrimidine based regimen.

Several chemotherapy sequences were compared head-
to-head with time from 2nd line chemotherapy initiation
to the time to 3" line initiation or to death analyzed in a
competing risk survival model taking death as a compet-
ing event.

Statistics
The median follow-up and associated IQR were esti-
mated using the reversed Kaplan-Meier method.

OS and PFS in 3rd line were calculated from the start of
3rd line therapy initiation and estimated with the Kaplan-
Meier method. Patients without an event at the date of
last follow-up were censored at this date. The 95% bilat-
eral confidence intervals of OS and PFS were calculated
using Greenwood formula. To identify factors that might

A * Age>18years
* Patients treated for a PDAC

)
818 patients in the cohort ‘

v

683 patients received

15t line:
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influence overall survival in the 3rd line, we used a multi-
variable Cox regression model.

A Fine-Gray model assessed the impact of the second
line therapy on the probability of proceeding to 3rd line.
The time to 3rd line therapy was calculated from the start
of 2nd line therapy. Patients alive at the date of last fol-
low-up without having received a 3rd line therapy were
censored. Death before initiating a 3rd line therapy was
treated as a competing risk.

No imputation of missing data was undertaken. Analy-
sis was restricted to subjects with complete data on the
variable involved in the analysis and the number of miss-
ing subjects is indicated for each table.

All tests were two-sided. A p-value < 0.05 indicated
statistically significant.

The R software was used for all statistical analyses.

Results

Out of the 818 consecutive PDAC patients included in
the database, 683 presented a good enough general sta-
tus to benefit from at least one chemotherapy line and 7
patients were excluded due to missing data. In total, 676
patients were included in the study (Fig. 1). The median
follow-up time for the whole population was 69.5 months
(IQR= 72.1). Among them, 251 patients (37%) received
at least 3 systemic treatments lines. The median follow-
up from 3™ line therapy initiation onwards was 25.1
months (IQR=37.7). The median PFS in 3" line was

B Third Line PFS

1.004

PFS probability

0.004

at least 1 chemotherapy line

l——»
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7 patients
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[
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|
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Fig 1 A Flowchart of the study, B Third line Progression free survival, C Third line Overall Survival
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2.03 months ([CI95%: 1.83, 2.36]) and median 3™ line
chemotherapy overall survival was 5.5 months ([CI95%:
4.8, 6.3]) (Fig. 1B and C). Main characteristics of the
whole population of patients who proceeded to 3™ line
chemotherapy are depicted in Table 1. Fifty-two percent
of patients were male. There were few patients aged 70
years or over (34 patients (14%)) or aged under 50 years
(43 patients (17%)) (Table 1). One hundred and sixty-one
patients (96%) had a 0-1 performance status at diagno-
sis (Table 1). One hundred fifty-five patients (62%) were
metastatic at diagnosis, including 115 patients (46%)
presenting liver metastases. Forty-eight patients (28%)
reported a regular alcohol intake and 68 (39%) were
smokers. Fifty-five patients (40%) presented a venous
thrombosis during disease evolution (Table 1). Molecu-
lar characteristics of tumors, when tested, are presented
in Supplementary Table S2. Detailed characteristics of
the disease at diagnosis are presented in Supplementary

Table 1 Population description

Patients (%)
(Total=251 patients)

Gender
-Man 130 (52%)
-Woman 121 (48%)
Age

- a) under 50 43 (17%)

-b)50t0 70 174 (69%)

-¢) 70 or more 34 (14%)
Performance status at diagnosis

-0-1 161 (96%)

-2 and more 6 (4%)

- Missing 84
Disease stage at diagnosis

- Non Metastatic 96 (38%)

- Metastatic 155 (62%)
Liver metastasis

-No 136 (54%)

-Yes 115 (46%)
Regular alcohol intake

-No 122 (72%)
- Yes 48 (28%)
- Missing 81
Smoking status

-No 106 (61%)

-Yes 68 (39%)

- Missing 77
Associated thrombosis

-No 83 (60%)

-Yes 55 (40%)

- Missing 113
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Table S3. Sixty-three patients benefited from former local
treatments, including 25 patients undergoing a surgery,
30 - radiotherapy and 7 - interventional radiology for
metastasis.

To fulfill the description of patients that proceeded to
3rd line chemotherapy, we described the chemothera-
pies they received. The chemotherapy regimens admin-
istered in 3" line were very diverse, with more than 20
different regimens identified (Supplementary Table S4).
Chemotherapy type distribution was different among
chemotherapy lines. First line chemotherapy was mainly
fluoropyrimidine — based (71%) and 2™ line chemo-
therapy was mainly gemcitabine (28%) or gemcitabine
combination (21%) based. Third-line chemotherapy was
distributed as follows: 80 patients (32%) received fluo-
ropyrimidine-based chemotherapy, 26 patients (10%)
received gemcitabine combination chemotherapy, 28
patients (11%) received gemcitabine monotherapy, 15
(6%) received erlotinib and 102 patients (41%) received
other chemotherapy regimens (among which 49 (20%)
received a drug tested in a clinical trial) (Fig. 2A and Sup-
plementary Table S4).

The pattern of prescription evolution over time is pre-
sented in Fig. 2A. After 2016, erlotinib-based regimen
and gemcitabine monotherapy prescription declined
in 3" line, contrary to fluoropyrimidine- based chemo-
therapy or 5FU-platin and weekly paclitaxel regimens
(Table 2).

Among patients that proceeded to 3™ line chemother-
apy, cause for 1°* and 2™ line chemotherapy arrest was
mainly progression, but some patients arrested for tox-
icity or other reasons (including intensification, tempo-
rally loss from follow-up, intent of a curative treatment
or therapeutic pause). Overall response rate (ORR) to 1%
line chemotherapy was 73% with partial response in 34%
of patients and stability in 37% of patients and ORR in 2
line was 53% with mainly stability (45% of patients) (Sup-
plementary Table S5).

Focusing on the efficacy of various 3™ line chemo-
therapy regimens based on focusing on 3™ line chemo-
therapy survival, Kaplan Meier survival curves seem to
suggest that patients receiving erlotinib-based chemo-
therapy had a worse prognosis than others receiving 3
line treatments (Fig. 2B). Then, using a multivariable Cox
survival model adjusted for age at diagnosis, year of diag-
nosis, reason for 1% and 2" line chemotherapy arrest,
presence of liver metastases and the sequence of drugs
received in 1* and 2" line, we confirmed that receiving
erlotinib-based chemotherapy (HR=2.38, [CI95%: 1.30,
4.34], p=0.005) led to a worse outcome than receiving
a fluoropyrimidine based chemotherapy in 3 line. The
presence of liver metastases (HR= 1.58, [CI95% : 1.18,
2.12], p=0.002) were also associated with a poor 3 line
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A Before 2016  After 2016 Total
(N=113) (N=138) (N=251) p value
Chemotherapy Type <0.01
(1)
- 1) Fluoropyrimidine-based 28 (25%) 52 (38%) 80 (32%)
- 2) Gemcitabine combinations 11 (109%) 15 (119) 26 (10%)
- 3) Gemcitabine 16 (149%) 12 (9%) 28 (11%)
- 4) Erlotinib - based 13 (12%) 2 (19%) 15 (690)
- 5) Other: 45 (40%) 57 (41%) 102 (41%)
*Including: 5FU-Platin or weekly Paclitaxel: 3(3%) 25(189%) 28 (119%)
1. Fisher's Exact Test for Count Data with simulated p-value (based on 2000 replicates)
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Fig 2 A Chemotherapy type evolution over years, B Survival probability of different chemotherapy groups and associated median survival using

a Kaplan Meier analysis

overall survival whereas 1*' line chemotherapy arrest for
toxicity (HR=0.27, [CI95%: 0.08, 0.90], p=0.033) or other
cause (HR=0,58, [CI95%: 0.54, 0.99], p=0.045) was asso-
ciated with a better 3™ line overall survival. Receiving
gemcitabine chemotherapy regimen tended to be delete-
rious without reaching statistical significance (Table 2).
Sequence of chemotherapies received in 1* and 2™ line
did not influence 3™ line overall survival.

As cause for 1*! line chemotherapy arrest influences
3 line chemotherapy outcomes, we aimed at describing
patients who ended first-line treatment without progres-
sion. 8 patients (3%) stopped 1% line chemotherapy for
toxicity and 24 (10%) stopped for other reason, including

intensification, intent of a curative treatment, loss from
follow-up or therapeutic pause (Supplementary Table
S5). We found that those patients mainly received a FOL-
FIRINOX chemotherapy in 1*' line and benefited from
a reintroduction of an adapted fluoropydimidine-based
chemotherapy (containing only one or 2 molecules) in 2"
and in 3™ line (Supplementary Table S6). On the contrary
in the global population only 32% of patients received a
fluoropyrimidine-based regimen in 2™ line (Supplemen-
tary Table S4). Time to 3" line initiation or to death or to
loss from follow-up was 10.4 months in this population
([CI95%: 8.95-NA]) when it was 8.9 months in the global
population ([CI95%: 7.2-10.2]).
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Table 2 Factors influencing 3rd line overall survival (multivariable

Cox model)
Characteristic HR? Cl95%? p-value
3"Jine chemotherapy type

1) Fluoropyrimidine-based —_ —

2) Gemcitabine combinations 0.74 045,121 0.2

3) Gemcitabine 163 098,269 0058

4) Erlotinib - based 238 130,434 0.005

5) Other 120 085,168 03
1%tand 2" line chemotherapy sequence

L1=Gem and L2=FU-based — —

L1=FU-based and L2=Gem combinations 1.19 0.61,232 06

L1=Gem combinations and L2 =FU-based 0.96 045,203 >09

Other sequence 1.06 059,191 0.8
Age at diagnosis

a) under 50 — —

b) 50t0 70 094 064,139 08

¢) 70 or more 1.00 0.59,1.70 >09
Year of treatment

Before 2016 - —

After 2016 1.04 077,141 0.8
Reason for 1st line chemotherapy arrest

Progression — —

Other 0.58 034,099 0.045

Toxicity 0.27 0.08,090 0.033
Reason for 2nd line chemotherapy arrest

Progression —_ —

Other 0.77 0.27,2.21 0.6

Toxicity 082 044,153 05
Hepatic metastases at diagnosis

No — —

Yes 1.58 1.18,2.12  0.002

? HR Hazard Ratio, CI Confidence Interval, n=248; 3 patients excluded for missing
data on cause of 1st and 2nd line chemotherapies arrest

We then investigated more deeply whether 1 and 2™
line chemotherapies sequences impacted on the prob-
ability to proceed to 3™ line and on the delay to 3™ line
initiation (Fig. S1 A). At the beginning of 2"! and 3™
line, patients presented similar repartitions of 1%t and 2"¢
line chemotherapy sequences (Fig. S1 B). The probabil-
ity of proceeding to 3™ line treatment for patients who
received a fluoropyrimidine based chemotherapy in first
and in second line was similar to patients who received
a fluoropyrimidine based chemotherapy in first line and
a gemcitabine combination chemotherapy in second line
(Fig. S1 C left panel).

Eventually, focusing on fluoropyrimidine-based and
gemcitabine combination regimen, we studied whether
initiating treatment with one or the other of the regimen
influenced the probability to proceeded to 3™ line after
2" line initiation in our dataset. Comparison of both
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sequences head-to-head did not reveal neither difference
regarding the probability to proceed to 3™ line (Fig. S1 C
right panel).

Discussion
This work represents the largest study published up-to-
date evaluating the role of third line chemotherapy treat-
ment in metastatic PDAC. With the improvement of
first and second treatment lines more patients present
a good performance status at second line progression
and the best chemotherapy choice in 3™ line is a daily
concern. In this retrospective cohort study, we report a
median 3 line survival was 5.5 months with many types
of chemotherapy regimen received, due to lack of treat-
ments recommendation. Chemotherapy regimen based
on erlotinib in 3 line and liver metastases at diagnosis
were associated with a poor outcome. Importantly, those
results were obtained after adjustment for year of diagno-
sis, as we showed that in our institution erlotinib-based
treatment were less prescribed over time. Gemcitabine
monotherapy also tended to unfavorable outcome in 3
line. On the other hand, we could not find any difference
in 1 and 2™ line chemotherapy sequence regarding the
two main prescribed regimen: fluoropyrimidine-based
or gemcitabine combination regimens, neither regarding
OS, nor the proportion of patients proceeding to 3™ line.

Our study confirms the pejorative value of liver metas-
tases in pancreatic cancer, as only 46% of 3™ line pro-
ceeding patients presented liver metastases at diagnosis
and it remained a factor of poor outcome in 3™ line. On
the contrary, 1% line arrest without progression was asso-
ciated with a good outcome. Duration of 1** and 2nd line
was similar in those patients and in the global popula-
tion, meaning that it was not a population in which 3
line was given earlier, which would have accounted for
a better outcome. This group represents mainly patients
who arrested first line FOLFIRINOX for toxicity, need for
a therapeutic pause or intent of intensification, and who
benefited from an adapted fluoropyrimidine regimen in
second line. To understand whether this chemotherapy
choice was responsible for the good outcome of those
patients, we performed a competitive survival analysis
in the global population of patients beginning 2" line
and we obtained similar probability of proceeding to 3
line with the use of this chemotherapy sequence com-
pared to the mainly used fluoropyrimidine — gemcitabine
combination sequence. Thus, good responders to fluoro-
pyrimidine treatment in 1% line mainly benefit from its
reintroduction in 2" and 3" line but this strategy can’t be
recommended in the global population.

Accordingly with previous articles, our multivari-
able models were adjusted for age [15], year of diagnosis,
liver metastases [13, 22, 15] , reason for 1°t and 2™ line
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chemotherapy arrest and the sequence of drugs received
in 1% and 2™ line. Other stratification factors were used
in literature: performance status [10, 13, 22, 24], primary
tumor localization (head vs body or tail) [10], albumin
[22], time since receiving most recent anticancer ther-
apy [22], tumor stage at diagnosis [22], baseline CA19-9
[15, 22, 24] number of metastatic sites [15], peritoneal
carcinomatosis [15], CRP>5mg/dL [24]. Also, diabetes
has been described to be associated with a worse out-
come of chemotherapy treatment in pancreatic cancer
[25]. We decided not include Performance status, dia-
betes and CA19.9 at diagnosis in our analysis due to an
excess of missing data. Adding gender, localization in
pancreas head or neck, visualization on CT scan, number
of metastatic sites or metastatic stage at diagnosis did not
change the results of our multivariable model. Mutations
profiling could not be included in multivariable analyses
due to excess of missing data (only half of the patients
benefited from a molecular profiling). Diabetes was still
less frequent in patients proceeding to 3¢ line chemo-
therapy in accordance with former studies [25].

Interestingly, even if young onset pancreatic cancer is
described to have poorer prognosis [7], we didn’t find it
in our cohort regarding 3™ line issue. Moreover, elderly
patients have usually worse outcome over chemotherapy
treatment [26] or present more toxicities [27] and are
often excluded from phase III trials (ie. in Conroy et. al
[10] age over 76 years was an exclusion criterion). We still
did not find an influence of age on the issue of 3™ line
chemotherapy. Comorbidities could not be evaluated as
not-oncologic medical history was not assessed in our
cohort.

The vast diversity of chemotherapies prescribed in our
cohort reflects the lack of current consensus regarding
PDAC chemotherapy, and especially the lack of stand-
ard treatments in 3" line. We had to perform a grouping
of several classes for the analysis in a way that reflected
practice evolution over time and which preserved suffi-
cient effectives. Capecitabine — gemcitabine regimen was
prescribed in only three patients in 3 line and appears
in the group “other” Only two patients benefited from
Nal-IRI-5FU in our cohort and this regimen is part of
the “Various chemotherapy” group (Table S11). PARP
inhibitors were not prescribed in 3™ line. All contents of
the chemotherapies that remained classified as “Various
chemotherapy” besides the 22 other initial chemother-
apy categories can be found in Supplementary Table 1.
“Other chemotherapy type” included many clinical trial
drugs, whose modest outcome probably reflect the dif-
ficulties of pancreatic cancer drug development already
noted by other authors [23].Taking into account those
limitation, we didn’t find any difference between 1% line
fluroropyrimidine based chemotherapy then 2" line
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gemcitabine combination chemotherapy and the reverse
sequence in terms of delay up to proceeding to 3™ line.

Chemotherapy re-challenge (the use of the exactly
same chemotherapy type in 1* and 2™ line) was present
in only 21/684 patients and was thus neglected (consid-
ered as a new chemotherapy line) but all the patients that
were recorded receiving a new chemotherapy line were
considered as progressing or changing treatment strategy
after the previous line. Supplementary Table S6 shows
rather a change in prescription from FOLFIRINOX in 1%
line to adapted regimen in 3rd line (containing only one
or 2 molecules). This prescription is performed in our
center when 1% line FOLFIRINOX lead to a response and
when progression is not observed immediately.

We acknowledge several limitations of our study. First,
data were monocentric and collected in a tertiary-referral
center, whose practice may differ from a general hospi-
tal. The retrospective design is also a manifest constraint,
despite the need for real world data in this situation.
Efficacy of Folfirinox and Gemcitabine-Nab paclitaxel
in 1st/2nd line were analyzed retrospectively, but this
important question deserves a randomized trial to be
assessed without bias. Also, no multiplicity correction
was performed in the analysis, and some of the outlined
differences could be false-positive results. Those mono-
centric retrospective data deserve external validation in
additional studies. Then, the amount of missing data for
some criteria (due to its retrospective design) impeded us
to analyze their impact in the multivariable analysis and
the grouping of different chemotherapy regimen to get
large enough effectives may have conditioned the results.
Also, the combination of locally advanced and metastatic
at diagnosis patients meant that 1st line chemotherapy
may be neoadjuvant for the first ones. However, this fact
was taken into account in the adjustment factors of the
multivariable model.

In conclusion, a quite large proportion of patients
that receive 1% line chemotherapy proceeded to 3™ line
chemotherapy (37%) in our tertiary-referral center. Fluo-
ropyrimidine-based, gemcitabine and paclitaxel-based
or other regimen as 5FU-carbolatin or weekly paclitaxel
regimen perform equally in 3™ line, whereas erlotinib-
based chemotherapy was associated with a poor survival.
In regard of our results, it seems appropriate to continue
to disfavor erlotinib-based treatments in 3" line chemo-
therapy, as it was done in our center over years. Gemcit-
abine monotherapy also tended to be deleterious, as it
was already shown for first line treatment. 1% and 2" line
chemotherapies did not influence the issue of 3™ line but
in good responders to 1* line FOLFIRINOX or those who
changed chemotherapy line for toxicity, reintroduction of
a fluoropyrimidine based regimen in 2™ and 3™ line is a
good option.
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PDAC Pancreatic Adenocarcinoma

0S Overall Survival

PFS Progression Free Survival

LV5FU 5 Fluoro-Uracile

FOLFIRINOX  LV5FU- Irinotecan Oxaliplatine

FOLFOX LV5FU oxaliplatin

FOLFIRI LV5FU irinotecan

NALIRIFOX Nal-Iri (liposomal irinotecan)-LV5FU- oxaliplatin
XELOX Capecitabine oxaliplatin

XELIRI Capecitabine irinotecan
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