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Abstract 
Introduction:  Predictive markers of LV5FU2 maintenance benefit after first-line induction with FOLFIRINOX in patients with metastatic pancre-
atic cancer are necessary to select patients who will not be harmed by this strategy.
Patients and Methods:  We focused on patients who received 12 cycles of FOLFIRINOX (arm A, N = 88) or 8 cycles of FOLFIRINOX followed 
by LV5FU2 maintenance in controlled patients (arm B, N = 91) from the PRODIGE-35 trial. Prognostic factors and predictors of efficiency were 
identified by using Cox regression. Median progression-free survival (PFS), overall survival (OS), and time to deterioration of quality of life (TTD-
QoL) were evaluated.
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Results:  Poor independent prognostic factors were primary tumor in place, age <65 years and the presence of liver metastases for PFS, a 
baseline neutrophil/lymphocyte ratio (NLR) ≥5 and CA19.9 ≥500 UI/L for OS, independent of the treatment arm. Patients with one metastatic 
site had a longer PFS in arm A, whereas patients with ≥2 metastatic sites had a longer PFS in arm B. We also identified predictors of OS and 
TTD-QoL in arm B but these differences were not statistically significant.
Conclusion:  Except for patients with one metastatic site who benefited more from 12 cycles of FOLFIRINOX, a maintenance strategy with 
LV5FU2 should be widely offered to mPC patients whose survival and QoL are preserved after 4 months of FOLFIRINOX. (ClinicalTrials.gov: 
NCT02352337).
Key words: pancreatic neoplasm; metastases; chemotherapy; maintenance.

Implications for practice
In this retrospective analysis of the PRODIGE-35 trial, we showed that LV5FU2 maintenance after 8 cycles of FOLFIRINOX is feasible 
in patients treated first line for a metastatic pancreatic cancer. Importantly for these patients, having more than one metastatic site is 
predictive of LV5FU2 maintenance, while patients with only one metastatic site benefit more from 12 cycles of FOLFIRINOX. Thus, the 
number of metastatic sites can be easily used in routine as a clinical marker to help clinicians choose a maintenance strategy with or 
without LV5FU2 after 8 cycles of FOLFIRINOX.

Introduction
Pancreatic ductal adenocarcinoma has become the second most 
common digestive cancer in France after colorectal cancer (CRC),1 
with 13 346 new cases in 2014.2 Its incidence has been increas-
ing continuously for the last 40 years, as has its mortality, and 
it will become the second highest cause of cancer-related death 
in the US3 and the third in Europe.4 The prognosis is poor, with 
<10% of patients alive at 5 years, and all stages confounded.1,5 
Gemcitabine has long been the only treatment approved for met-
astatic patients,6 improving quality of life (QoL) with a moder-
ate effect on overall survival (OS). Since 2011, compared with 
gemcitabine, FOLFIRINOX has become a standard first-line 
treatment for patients with metastatic pancreatic cancer (mPC) 
with good performance status (PS) (0 or 1), improving patient 
OS, progression-free survival (PFS) and the objective response 
rate (ORR).5 However, it is associated with substantial toxicity,5 
which raises the question of whether a less toxic maintenance 
chemotherapeutic regimen could improve patient QoL. In met-
astatic CRC, a maintenance strategy involving 5-FU after induc-
tion with FOLFOX or FOLFOXIRI has been shown to reduce 
neurotoxicity without deleterious effects on OS.7

The PANOPTIMOX-PRODIGE-35 phase II random-
ized trial8 recently showed that a maintenance strategy with 
LV5FU2 after 8 cycles of FOLFIRINOX did not impact the 
PFS rate at 6 months (42.9% vs. 47.1%) nor the median 
OS (11.2 months vs. 10.1 months) compared to 12 cycles 
of FOLFIRINOX and was associated with a greater median 
survival without deterioration in QoL scores and a later 
occurrence of severe neurotoxicity. If this trial shows that 
maintenance with LV5FU2 is feasible and effective in patients 
with mPC controlled after 4 months of FOLFIRINOX, there 
is still no certainty this strategy is beneficial for all patients. 
Therefore, it is necessary to identify predictive factors of 
the efficacy of such a maintenance strategy to better select 
patients who could truly benefit from it.

The aim of the present study was to identify clinical and 
biological factors that could predict the prognosis and pre-
dict the benefit of a maintenance strategy with LV5FU2 from 
the analysis of patients included in the PANOPTIMOX-
PRODIGE 35 trial.

Materials and methods
Patients and trial design
The inclusion and exclusion criteria of the phase 
II French, multicenter, randomized clinical trial, 

PANOPTIMOX-PRODIGE-35, were previously described.8 
Patients were randomly assigned (1:1:1) to receive 12 cycles 
of FOLFIRINOX chemotherapy or less in the case of pro-
gression in arm A, FOLFIRINOX for 8 cycles then LV5FU2 
for control patients in arm B, and FIRGEM, a sequential 
treatment with FOLFIRI.3, in arm C as previously described.8 
Analyses in the present study focused on patients from arms 
A and B.

Clinical and biological parameters studied
We retrospectively planned an ancillary analysis to evaluate 
the factors that could predict prognosis and those that could 
predict the benefit of a maintenance strategy by LV5FU2 after 
8 cycles of FOLFIRINOX on the basis of prospective clinico-
biological parameters collected during the PANOPTIMOX-
PRODIGE 35 study.8

The evaluated variables were those usually described in 
the literature as prognostic factors in mPC.9-12 The following 
baseline factors were analyzed for PFS, OS, and TTD-QoL: 
treatment arm (for prognosis only), age (< or ≥65 years), sex 
(female vs male), body mass index (BMI) (with classes rang-
ing from <18.5, [18.5-25[, [25-30[, ≥30), Eastern Cooperative 
Oncology Group (ECOG) score (PS 0 or 1), primary tumor 
resection, number of metastatic sites (1 or ≥2 sites), presence 
of liver or peritoneal metastases, neutrophil/lymphocyte ratio 
(NLR) (< or ≥5), platelet count (< or ≥300 G/L), hemoglobin 
level (< or ≥12 g/dL), leucocyte count (< or ≥10 000/mm3), 
alkaline phosphatase (ALP) level (< or ≥300 UI/L), total biliru-
bin (< or ≥1,5 the normal), albumin serum level (< or ≥28 g/L), 
and CA19.9 serum level (< or ≥500 UI/L). The predictive value 
of biological factors at 4 months was also evaluated.

Outcomes
The primary endpoint was the median PFS.13 Living patients 
free of progression were censored at the date of the last  
follow-up visit. The secondary endpoints were median OS and 
median time to definitive deterioration of the global health 
score (TTD-GHS). This TTD-GHS was defined as the time 
between the date of randomization and the date when the score 
was reduced by ≥5 points compared to baseline, without any 
improvement after, death, or date of last news. Patients without 
a reduction of more than 5 points were censored to last news.

Statistical analysis
All analyses were performed in the predefined modified 
intent-to-treat (mITT) population, ie, on randomized patients 
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receiving at least one dose of treatment and considering the 
real treatment intake in arms A and B. Qualitative variables 
are reported as frequencies and percentages, and continuous 
variables are reported as the means (SD) and medians (range). 
PFS, OS, and time to deterioration of QoL (TTD-QoL) were 
estimated using the Kaplan-Meier method and are described 
as the median values and rates at specific times with the cor-
responding 95% confidence intervals (CIs). Factors associated 
with survival and TTD-QoL were tested via univariate and mul-
tivariate analyses using a Cox regression model. HR and 95% 
CI were determined for exploratory purposes. To be included in 
the multivariate model, the P-value of each factor was required 
to be ≤ .10. For each endpoint (PFS, OS, and TTD-GHS), the 
interaction between treatment and these parameters was stud-
ied using the Cox model. If an interaction was found with a 
P-value <0.16, then the 2 arms of treatment were compared 
within each category using a Cox model. All the statistical anal-
yses were performed using SAS software version 9.4.

Results
Population study
Between January 2015 and November 2016, 276 patients 
from 53 French centers were randomly assigned to one of 
the 3 arms of the PANOPTIMOX-PRODIGE-35 trial.8 The 
mITT population was 87 in arm A and 91 in arm B as pre-
viously described.8 One patient randomized to the FIRGEM 
arm received FOLFIRINOX. Therefore, 88 patients were 
treated according to arm A, and 91 were treated according to 
arm B (Supplementary Figure S1).8

The clinicobiological characteristics of the patients were 
well balanced between arm A and arm B (Table 1).

Prognostic factors associated with survival and 
quality of life
In univariate analysis, age <65 years, PS 1 vs. 0, ≥2 meta-
static sites, presence of liver metastases, no primary tumor 
resection, baseline platelet levels ≥300 G/L, baseline ALP 
≥300 UI/L, and CA19.9 ≥500 UI/L were associated with a 
shorter median PFS (Table 2). According to the multivariate 
analysis, age <65 years (P = .013), no primary tumor resec-
tion (P = .02), and the presence of liver metastases (P = .05) 
remained independent factors for poor PFS (Table 2).

According to the univariate analysis, a PS of 1, no primary 
tumor resection, the presence of liver metastases, ≥2 metastatic 
sites, an NLR ≥5, a baseline platelet count ≥300 G/L, a leu-
cocyte count ≥10 000/mm3, an ALP concentration ≥300 UI/L 
and CA19.9 concentration ≥500 UI/L were associated with 
shorter OS (Table 3). According to the multivariate analysis, 
a baseline NLR ≥5 (P = .008) and CA19.9 level ≥500 UI/L 
(P = .03) remained independent factors for poor OS (Table 3).

According to the univariate analysis, an intensive strat-
egy involving 12 cycles of FOLFIRINOX, age <65 years, 
the presence of liver metastases, no primary tumor resection 
and an NLR ≥5 were associated with a shorter TTD-GHS 
(Supplementary Table S1). According to multivariate analy-
sis, all of them, except liver metastases, remained significantly 
associated with a shorter time before deterioration of GHS.

Predictive factors of the benefit of maintenance 
strategy
A significant interaction (P < .16) between the treatment arm 
and the following factors was found for PFS: age, number 

of metastatic sites, baseline NLR, leucocyte count, ALP and 
CA19.9 levels. For all these parameters, the 2 arms of treat-
ment (arm A and B) were compared within each category 
(Supplementary Table S2). Except for the group of patients 
with one metastatic site who had a longer PFS in the 
FOLFIRINOX arm than in the maintenance arm (9.0 months 
vs. 5.6 months; HR = 1.66, 95% CI [1.11; 2.49], P = .01), 
there was no statistically significant difference between the 2 
arms in any of the other groups of patients (Supplementary 
Table S2, Figures 1 and 2). PFS was even longer in the mainte-
nance arm than in the FOLFIRINOX arm in patients with ≥2 
metastatic sites (6.1 months vs. 4.1 months, HR = 0.51, 95% 
CI [0.31; 0.84], P = .009) (Figure 2).

Similarly, significant interactions between the treatment 
arm and the following factors were found for OS: age, 
ECOG PS, BMI, number of metastatic sites, baseline NLR, 
leucocytes, CA 19.9, and hemoglobin at 4 months. We com-
pared the 2 arms of treatment within each category for all 
(Supplementary Table S3). OS was longer in the maintenance 
arm than in the FOLFIRINOX arm in patients aged <65 years 
(P = .048), those with ≥2 metastatic sites (P = .04) and those 
with an NLR ≥5 (P = .05) (Figure 3; Supplementary Table S3).

For TTD-GHS, the interaction effects were significant 
between the treatment arm and sex, ECOG PS, primary 
tumor resection, and leucocyte count at 4 months. The 2 arms 
of treatment were compared within each category for all these 
parameters (Supplementary Table S4). TTD-GHS was longer 
in the maintenance arm than in the FOLFIRINOX arm in 
men (P = .007), patients with an ECOG PS of 0 (P = .011), 
patients who underwent primary tumor resection (P = .02) 
and patients whose leucocyte count was ≥10 000/mm3 at 4 
months (P = .008; Supplementary Figure S2 and Table S4).

Discussion
In the present study, the poor prognostic factors for PFS were 
age <65 years, no primary tumor resection and the presence 
of liver metastases, while the poor prognostic factors for OS 
were a baseline NLR ≥5 and CA19.9 level ≥500 UI/L. These 
parameters, regardless of the treatment received, are known 
to be linked to more aggressive disease, especially the presence 
of liver metastases, a baseline CA19.9 level ≥500 UI/L and 
an NLR ≥5, and poor patient general conditions.5,9,14 Other 
poor prognostic factors have been described in the literature, 
such as serum CRP ≥5 mg/dL and the absolute neutrophil 
count.9,14 Interestingly, in our study, primary tumor resection 
was a good prognostic factor as it was already suggested in 
other digestive malignancies, such as metastatic colorectal 
cancers or advanced biliary tract cancers.15,16

The PANOPTIMOX-PRODIGE-35 trial opened the way 
for a maintenance strategy in patients with controlled mPC.8 
Following these results, LV5FU2 maintenance is now fre-
quently offered to patients who have a controlled disease after 
4 months of FOLFIRINOX treatment in daily practice, and 
in France, it is now recommended as an option in national 
pancreatic cancer guidelines.17-19

In the present ancillary study, we evaluated the predictors 
of survival associated with LV5FU2 maintenance to help 
clinicians better select patients who would benefit from this 
strategy. Hence, apart from those with only one metastatic 
site, all patients seem to benefit from a maintenance strat-
egy. Our data even suggest that a maintenance strategy may 
be more beneficial than 12 cycles of FOLFIRINOX until 

D
ow

nloaded from
 https://academ

ic.oup.com
/oncolo/advance-article/doi/10.1093/oncolo/oyae079/7664445 by guest on 24 M

ay 2024

https://academic.oup.com/oncolo/article-lookup/doi/10.1093/oncolo/oyae079#supplementary-data
https://academic.oup.com/oncolo/article-lookup/doi/10.1093/oncolo/oyae079#supplementary-data
https://academic.oup.com/oncolo/article-lookup/doi/10.1093/oncolo/oyae079#supplementary-data
https://academic.oup.com/oncolo/article-lookup/doi/10.1093/oncolo/oyae079#supplementary-data
https://academic.oup.com/oncolo/article-lookup/doi/10.1093/oncolo/oyae079#supplementary-data
https://academic.oup.com/oncolo/article-lookup/doi/10.1093/oncolo/oyae079#supplementary-data
https://academic.oup.com/oncolo/article-lookup/doi/10.1093/oncolo/oyae079#supplementary-data
https://academic.oup.com/oncolo/article-lookup/doi/10.1093/oncolo/oyae079#supplementary-data
https://academic.oup.com/oncolo/article-lookup/doi/10.1093/oncolo/oyae079#supplementary-data
https://academic.oup.com/oncolo/article-lookup/doi/10.1093/oncolo/oyae079#supplementary-data


4 The Oncologist, 2024, Vol. XX, No. XX

Table 1. Characteristics of patients in the modified intention-to-treat analysis.

Characteristics FOLFIRINOX (N = 88) LV5FU2 maintenance (N = 91) Total (N = 179)

Age—N. (%)

Median (years) 64.4 64.2 64.3

<65 y.o. 45 (51.1) 50 (54.9) 95 (53.1)

> 65 y.o. 43 (48.9) 41 (45.1) 84 (46.9)

Sex—N. (%)

Male 54 (61.4) 58 (63.7) 112 (62.6)

Female 34 (38.6) 33 (36.3) 67 (37.4)

BMI—N. (%)

<18.5 5 (5.7) 6 (6.6) 11 (6.1)

[18.5-25[ 47 (53.4) 53 (58.2) 100 (55.9)

[25-30[ 29 (33) 26 (28.6) 55 (30.7)

≥30 7 (7.9) 6 (6.6) 13 (7.3)

ECOG PS—N. (%)

0 36 (40.9) 44 (48.4) 80 (44.7)

1 52 (59.1) 47 (51.6) 99 (55.3)

Primary tumor resection—N. (%)

Yes 15 (17.1) 10 (11.0) 25 (14.0)

No 73 (82.9) 81 (89.0) 154 (86.0)

Number of metastatic sites—N. (%)

1 47 (53.4) 58 (63.7) 105 (58.7)

≥ 2 41 (46.6) 33 (36.3) 74 (41.3)

Liver metastases—N. (%)

Yes 72 (81.8) 70 (76.9) 142 (79.3)

No 16 (18.2) 21 (23.1) 37 (20.7)

Peritoneal metastases—N. (%)

Yes 20 (22.7) 17 (18.7) 37 (20.7)

No 68 (77.3) 74 (81.3) 142 (79.3)

Hemoglobin at baseline—N. (%)

Median (g/dL) 13.1 13.1 13.1

<12 25 (28.4) 18 (19.8) 43 (24.0)

≥12 63 (71.6) 73 (80.2) 136 (76.0)

Platelet at baseline—N. (%)

Median (G/L) 244 267 261

<300 61 (69.3) 62 (68.1) 123 (68.7)

≥300 27 (30.7) 29 (31.9) 56 (31.3)

Leucocytes at baseline—N. (%)

Median (/mm3) 7827 8420 8120

<10 000 68 (77.3) 64 (70.3) 132 (73.7)

≥10 000 20 (22.7) 27 (29.7) 47 (26.3)

Neutrophil/lymphocytes ratio—N. (%)

<5 72 (81.8) 73 (80.2) 145 (81.0)

≥5 16 (18.2) 18 (19.8) 34 (19.0)

ALP at baseline—N. (%) N = 86 N = 90 N = 176

<300 UI/L 64 (72.2) 77 (84.6) 141 (78.8)

≥300 UI/L 22 (25) 13 (14.3) 35 (19.6)

Total bilirubin at baseline—N. (%)

<1.5 ULN 86 (97.7) 86 (94.5) 172 (96.1)

≥1.5 ULN 2 (2.3) 5 (5.5) 7 (3.9)

Albumin at baseline—N. (%) N = 82 N = 78 N = 160

<28 g/L 6 (6.8) 2 (2.2) 8 (4.5)

≥28 g/L 76 (86.4) 76 (83.5) 152 (84.9)

CA19.9 at baseline—N. (%) N = 69 N = 74 N = 143

<500 UI/L 35 (39.8) 35 (38.5) 70 (39.1)

≥500 UI/L 34 (38.6) 39 (42.9) 73 (40.8)

Abbreviations: ALP, alkaline phosphatase; BMI, body mass index; ECOG PS, Eastern Cooperative Oncology Group Performance Status; N, number; ULN, 
upper limit normal.
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Table 2. Univariate and multivariate analyses of prognostic factors associated with progression-free survival.

Univariate analysis Multivariate analysis

No. of 
patients

No. of 
Events

HR [95% CI] P-value HR [95% CI] P-value

Parameters

Strategy arm FOLFIRINOX vs. maintenance 179 170 1.05 [0.78; 1.42] .75

Sex Female vs. Male 179 170 1.06 [0.78; 1.45] .71

Age (years) < 65 vs. ≥65 179 170 1.29 [0.95;1.75] .010 1.59 [1.10; 2.28] .013

ECOG PS 1 vs. 0 179 170 1.30 [0.96; 1.77] .09 1.19 [0.82; 1.71] .35

BMI <18.5 vs. [18.5; 25[
[25; 30[vs. [18.5; 25[
≥ 30 vs. [18.5; 25[

179 170 1.04 [0.54; 2.00]
0.81 [0.58; 1.14]
0.75 [0.40; 1.41]

.90

.23

.37

Liver metastases Yes vs. No 179 170 2.08 [1.41; 3.08] <.001 1.56 [1.00; 2.45] .05

Peritoneal carcinosis Yes vs. No 179 170 1.04 [0.72; 1.51] .83

Primary tumor resection No vs. Yes 179 170 2.22 [1.38; 3.55] .001 1.92 [1.10; 3.35] .02

Number of metastatic sites ≥2 vs. 1 179 170 1.31 [0.96; 1.77] .09 1.08 [0.75; 1.57] .66

NLR ≥5 vs. <5 179 170 1.10 [0.75; 1.60] .64

Platelets ≥300 vs. <300 179 170 1.37 [0.99; 1.90] .05 1.24 [0.85; 1.81] .27

Hemoglobin (g/dL) <12 vs. ≥12 179 170 1.25 [0.88; 1.77] .21

Leucocytes (/mm3) ≥10 000 vs. <10 000 179 170 1.20 [0.85; 1.69] .29

Albumin (g/L) <28 vs. ≥28 160 152 1.71 [0.84; 3.51] .14*

ALP (UI/L) ≥300 vs. <300 176 170 1.40 [0.95; 2.05] .09 1.00 [0.60; 1.66] .99

Total bilirubin (Nl) ≥1.5 vs. <1.5 179 170 1.89 [0.88; 4.06] .10*

CA 19.9 (UI/L) ≥500 vs. <500 143 134 1.55 [1.10; 2.19] .01 1.34 [0.93; 1.93] .11

*No multivariate analysis because of the low number of patients.
Abbreviations: ALP, alkaline phosphatase; BMI, body mass index; CI, confidence interval; ECOG, Eastern Cooperative Oncology Group Performance 
Status; HR, hazard ratio; N, number; Nl, normal; NLR, neutrophil/lymphocyte ratio.

Table 3. Univariate and multivariate analyses of prognostic factors associated with overall survival.

Univariate analysis Multivariate analysis

No. of 
patients

No. of 
events

HR [95% CI] P-value HR [95% CI] P-value

Parameters

Treatment arm FOLFIRINOX vs. maintenance 179 158 1.14 [0.83; 1.56] .41

Sex Female vs. male 179 158 1.12 [0.81; 1.54] .51

Age (years) <65 vs. ≥65 179 158 1.14 [0.83; 1.56] .42

ECOG PS 1 vs. 0 179 158 1.58 [1.14; 2.18] .005 1.35 [0.91; 2.00] .14

BMI <18.5 vs. [18.5; 25[
[25; 30[vs. [18.5; 25[
≥ 30 vs. [18.5; 25[

179 158 1.08 [0.56; 2.09]
0.97 [0.69; 1.38]
1.13 [0.60; 2.12]

.81

.88

.71

Liver metastases Yes vs. No 179 158 2.22 [1.45; 3.40] <.001 1.54 [0.95; 2.49] .08

Peritoneal carcinosis Yes vs. No 179 158 1.14 [0.78; 1.68] .51

Primary tumor resection No vs. yes 179 158 2.44 [1.45; 4.11] <.001 1.65 [0.90; 3.02] .11

Number of metastatic sites ≥ 2 vs. 1 179 158 1.39 [1.01; 1.91] .04 0.90 [0.60; 1.36] .61

NLR ≥5 vs. <5 179 158 1.71 [1.15; 2.54] .008 2.18 [1.23; 3.86] .008

Platelets (G/L) ≥300 vs. <300 179 158 1.42 [1.02; 1.98] .04 1.43 [0.94; 2.18] .09

Hemoglobin (g/dL) <12 vs. ≥12 179 158 1.25 [0.87; 1.79] .22

Leucocytes (/mm3) ≥10 000 vs. <10 000 179 158 1.65 [1.16; 2.35] .005 1.06 [0.61; 1.84] .83

Albumin (g/L) <28 vs. ≥28 160 140 1.97 [0.96; 4.04] .065*

ALP (UI/L) ≥300 vs. <300 176 155 1.74 [1.18; 2.57] .005 0.72 [0.41; 1.26] .25

Total bilirubin (Nl) ≥1.5 vs. <1.5 179 158 1.63 [0.76; 3.48] .21

CA 19.9 (UI/L) ≥500 vs. <500 143 124 1.75 [1.22; 2.51] .0025 1.53 [1.04; 2.23] .03

*No multivariate analysis because of the poor number of patients.
Abbreviations: ALP, alkaline phosphatase; BMI, body mass index; CI, confidence interval; ECOG, Eastern Cooperative Oncology Group Performance 
Status; HR, hazard ratio; N, number; Nl, normal; NLR, neutrophil/lymphocyte ratio.
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progression in patients with ≥2 metastatic sites, as their PFS 
and OS were significantly longer in the maintenance arm. The 
number of metastatic sites is a marker of tumor burden and 
aggressiveness. This would mean that a maintenance strat-
egy would be more adaptable to patients with more aggres-
sive disease, whereas those with a low tumor burden and 
a more limited disease would be better controlled with 12 
cycles of FOLFIRINOX. This result is somewhat surprising 
as we could believe that an intensive strategy is not necessary 
for patients with a less severe disease. However, one possi-
ble explanation is that an intensive strategy would lead to a 
greater and more durable tumor response in patients with a 
limited disease and good performance status, allowing lon-
ger PFS and OS. Conversely, a more extensive disease, gener-
ally associated with poorer general conditions, malnutrition, 
and more frailty, can lead to more toxicity, less response and 
impaired quality of life. This result is all the more import-
ant, as maintenance with LV5FU2 was found in our study 
to be a factor associated with a better preservation of QoL, 
with a longer time without GHS deterioration observed in 
this treatment arm. Therefore, our results suggest that the 
number of metastatic sites may help clinicians choose the 
best strategy: patients with only one metastatic site should 
be treated with 12 cycles of FOLFIRINOX, whereas those 
with at least 2 metastatic sites should receive a maintenance 
strategy. The number of metastatic sites is an easy parameter 
to collect by clinicians, which makes this parameter applica-
ble in daily practice.

Similarly, our results also suggest that patients with other 
clinicobiological factors related to poor prognosis, reflecting 

a more aggressive tumor disease, may benefit more from 
maintenance. Indeed, patients with a baseline NLR ≥5 had 
a significantly longer OS and tended to have a longer PFS 
with a maintenance strategy than FOLFIRINOX patients did 
until progression, similar to patients with a baseline leucocyte 
count ≥10 000/mm3 who tended to have both longer PFS and 
longer OS with maintenance therapy.

The maintenance strategy was developed to improve or, at 
least, to preserve patients’ QoL as long as possible. In the 
present study, maintenance strategy was an independent fac-
tor significantly associated with a longer TTD-GHS, while no 
deleterious effects were observed on QoL in any subgroup of 
patients. In contrast, the maintenance strategy was even asso-
ciated with an increased TTD-GHS in male patients, those 
with an ECOG PS of 0, those with baseline leucocyte count 
≥10 000/mm3 and patients who underwent primary tumor 
resection. Such a result is rare enough in the oncology litera-
ture, especially in gastrointestinal cancers, that it deserves to 
be highlighted and it completely validates maintenance treat-
ment of mPC.

Recently, the POLO trial demonstrated the benefit of 
maintenance therapy with olaparib in patients with germline 
BRCA-mutated mPC who did not progress during first-line 
platinum-based chemotherapy.20,21 PFS was longer in patients 
treated with olaparib than in those treated with placebo. If 
OS did not differ between the 2 treatment groups, a sub-
group of patients treated with olaparib were considered 
long responders and long survivors. If this PARP inhibitor 
may be an alternative to LV5FU2 as a maintenance treat-
ment after induction with FOLFIRINOX, it is reserved for 

Figure 1. Forest plots of predictive factors of the benefit of maintenance therapy associated with progression-free survival. CI, confidence interval; HR, 
hazard ratio; NLR, neutrophil/lymphocytes ratio, PFS, progression-free survival.
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a very selected population, as germline BRCA mutations 
are present in <5% of all patients with mPC. Moreover, no 
data on predictive factors of the benefit of olaparib mainte-
nance therapy have been published to date that would help 
clinicians choose maintenance treatment in this small sub-
group of patients. Finally, FOLFIRI maintenance is still often 
used, but a retrospective French analysis of practice showed 
that the de-escalation of FOLFIRINOX with 5-FU was as 
effective as FOLFIRI de-escalation, suggesting that LV5FU2 
maintenance is likely the most interesting and acceptable 
maintenance strategy.17

Our study has several limitations. Our results should be 
interpreted with caution owing to the retrospective nature 
of the study, although the data were collected prospectively 
as part of a randomized trial. Furthermore, this analysis of 
prognostic and predictive factors was not initially planned. 
Another limitation is the small number of patients analyzed, 
which resulted in a lack of power that prevented us from 
identifying other potential prognostic and predictive factors 
associated with the benefit of maintenance strategy.

Conclusion
Based on the data of the PANOPTIMOX-PRODIGE-35 trial, 
the number of metastatic sites is a predictor of the benefit of 
a maintenance strategy with LV5FU2 in first-line treatment 
of mPC patients. Other clinicobiological parameters, linked 
to a more aggressive tumor disease, also seem to be associ-
ated with a greater survival benefit with maintenance ther-
apy compared with the continuation of FOLFIRINOX until 
progression. These factors are easily evaluated routinely and 
could help clinicians better select patients likely to benefit the 
most from a maintenance strategy. However, their predictive 
value needs to be confirmed prospectively in a randomized 
phase III trial with a larger number of patients.
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