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Abstract

AIM: To investigate second-line chemotherapy in gem-
citabine-pretreated patients with advanced or metastat-
ic pancreatic cancer [(frequency, response, outcome,
course of carbohydrate antigen 19-9 (CA 19-9)].

METHODS: This retrospective study included all pa-
tients with advanced or metastatic pancreatic cancer
(adenocarcinoma or carcinoma) treated with second-
line chemotherapy in our center between 2000 and
2008. All patients received first-line chemotherapy with
gemcitabine, and prior surgery or radiotherapy was
permitted. We analyzed each chemotherapy protocol
for second-line treatment, the number of cycles and
the type of combination used. The primary endpoint
was overall survival. Secondary endpoints included pro-
gression-free survival, response rate, grade 3-4 toxicity,
dosage modifications and CA 19-9 course.

RESULTS: A total of eighty patients (38%) underwent
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a second-line therapy among 206 patients who had
initially received first-line treatment with a gemcitabi-
ne-based regimen. Median number of cycles was 4
(range: 1-12) and the median duration of treatment
was 2.6 mo (range: 0.3-7.4). The overall disease con-
trol rate was 40.0%. The median overall survival and
progression-free survival from the start of second-line
therapy were 5.8 (95% CI: 4.1-6.6) and 3.4 mo (95%
CI: 2.4-4.2), respectively. Toxicity was generally accept-
able. Median overall survival of patients with a CA 19-9
level declining by more than 20% was 10.3 mo (95%
CI: 4.5-11.6) vs 5.2 mo (95% CI: 4.0-6.4) for others
(P = 0.008).

CONCLUSION: A large proportion of patients could
benefit from second-line therapy, and CA 19-9 allows
efficient treatment monitoring both in first and second-
line chemotherapy.

© 2012 Baishideng. All rights reserved.
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INTRODUCTION

Pancreatic cancer is the tenth most common cause of
cancer in the United States and the fourth leading cause
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of cancer death, with an estimated 42 000 new cases and
35 000 associated deaths in 2009". In France, over 7200
patients were diagnosed with a pancreatic cancer in 2008,
and almost the same number died from their disease.
At the time of diagnosis, most of patients present with
advanced or metastatic pancreatic cancer, thereby preclud-
ing surgical resection”. Gemcitabine has been considered
as the standard treatment for advanced pancreatic cancer
ever since a randomized trial demonstrated significant
improvement in survival and clinical benefit over 5-FUM.
However, its efficacy remains moderate with median
overall survival (OS) times ranging from 5 to 8 mo, and
one-year survival rates varying between 17% and 25%.
Numerous studies have attempted to increase efficacy
of chemotherapy by combining gemcitabine with other
drugs, but most of the regimens evaluated in phase III tri-
als failed to show any improvement in overall survival”",
Only one randomized trial” (#» = 569 patients) comparing
gemcitabine alone »s gemcitabine combined with erlotinib
showed a modest but significant increase in OS in the
erlotinib arm (6.2 mo #s 5.9 mo, P = 0.025). Actually, the
rate of patients receiving second-line chemotherapy vat-
ied from 16% to 57% in the trials evaluating a gemcitabi-
ne-based combination therapymsj. This difference can
be explained by both the deterioration in performance
status after gemcitabine and the absence of recommend-
ed standard treatment in second-line”. Despite limited
clinical data in this situation, a phase I trial comparing
oxaliplatin/folinic acid/5-FU (OFF) combination »s best
supportive care as second-line treatment in gemcitabine-
pretreated patients with advanced pancreatic cancer show-
ed substantial benefit in the chemotherapy arm, with an
overall survival prolonged by 2.6 mo (P = 0.008)"".

Serum carbohydrate antigen 19-9 (CA 19-9), the si-
alyted Lewis blood group antigen defined by the mono-
clonal antibody 1116 NS 19-9% s the most common
tumor marker in Burope and in the United States for pa-
tients with pancreatic cancer, both as a prognostic factor
and an early marker of response to treatment. To date,
the reliability and prognostic value of CA 19-9 levels to
monitor first-line chemotherapy of advanced pancreatic
cancer patients is well established".

In this context, this study aimed to describe the fre-
quency of gemcitabine-pretreated patients with advanc-
ed or metastatic pancreatic cancer receiving second-line
chemotherapy, their overall survival and progression-free
survival. We also investigated response rates, outcome
and potential correlations between the level and course
of CA 19-9 and survival.

MATERIALS AND METHODS

Patients

This retrospective study included all adult patients with
an advanced or metastatic histologically proven pancrea-
tic cancer (adenocarcinoma or carcinoma) initially treated
with gemcitabine in our center between 2000 and 2008.
All patients received first-line chemotherapy with gem-
citabine at a dose of 1000 mg/ m” once weekly for 7 wk
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followed by 1 wk of rest; thereafter, gemcitabine was
given once weekly for 3 wk followed by 1 wk of rest until
progression of disease. Prior surgery or radiotherapy for
local disease was permitted. All patients’ medical records
were registered within a computerized database [follow-
ing national registry council (CNIL) authorization|. While
there was no standard treatment used in second line,
the treatment decision regarding a second-line therapy
was systematically made by a multidisciplinary oncology
committee according to the performance status, age and
comorbidities.

Methods

We assessed each second-line chemotherapy protocol for
the duration, the number of cycles and the type of drug
combinations. The primary endpoint was OS. Secondary
endpoints included progression-free survival (PES), re-
sponse rates, grade 3-4 toxicity, dosage modifications and
CA 19-9 course. We stratified overall survival and pro-
gression-free survival according to the response to gem-
citabine treatment (duration of treatment = or < 4 mo)
and the performance status (0-1 25 2-3). Response rates
and disease progression were evaluated after 2 mo of
treatment by Response Evaluation Criteria in Solid Tu-
mors™ and clinical examination. Toxicity was assessed
at every visit using the National Cancer Institute Com-
mon Toxicity Criteria v.2.0 (CTC AE v2.0). The CA 19-9
levels were determined from serum samples collected at
baseline (maximum one month before starting treatment)
and at final treatment evaluation. A value of 60 IU/mL
was accepted as the upper limit of normal. A reduction
in CA 19-9 level was considered as relevant when serum
concentrations decreased by more than 20% after the com-
pletion of treatment.

Statistical analysis

In this retrospective study, information relating to identi-
fication, treatment, available biological material, surgery,
response to therapy and outcome were collected for each
patient. The primary objective was to evaluate the effi-
cacy of a variety of second-line regimens in a large series
of advanced pancreatic adenocarcinoma after first-line
treatment with a gemcitabine-based regimen. Categori-
cal variables were reported by contingency tables. Conti-
nuous variables were expressed as medians and ranges.
The objective response rate was presented with a 95%
CI. Survival rates and median values were estimated ac-
cording to the Kaplan-Meier method. Patients alive at
the tie of analysis were censored at their last follow-up
examination. Overall survival duration was measured
from the date of first infusion until death from any
cause. Progression-free survival duration was calculated
from the date of first infusion until the first disease
progression. Survival curves were drawn, and the log
rank test was performed to assess differences between
groups. All reported P values are two-sided. For all sta-
tistical tests, differences were considered as significant at
the 5% level. Statistical analyses were performed using

the STATA 9.0 software.
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Table 1 Baseline patient characteristics in second line therapy

Table 2 Treatment regimens in second line » (%)

Clinical features 80 patients

Sex

Male 38

Female 42
Median age (yr) 61.0
Histological diagnosis 67 (83.8)
OMS

0 31 (38.7%)

1 40 (50.0%)

2 7 (8.8%)

3] 2(2.5%)
Presence of primary tumor 55 (68.8%)
Gemcitabine

Median number of cycle 3.0 (1.0-12.0)

Median duration (mo) 3.3 (0.5-18.9)

Duration = 4 mo 29 (36.2%)
Metastatic disease 77 (96.3%)

Hepatic 70.1%

Peritoneal 29.9%

Nodal 23.4%

Pulmonary 16.9%

Carbohydrate antigen 19-9
Initial median concentration (IU/mL)
Elevated (> 60 IU/mL)

741 (2.0-> 2000)
57 (89.1%)

Data are expressed as median values (range).

RESULTS

Patient characteristics

Baseline characteristics of the study population are de-
tailed in Table 1. Of 206 patients receiving a first-line
gemcitabine-based treatment for advanced or metasta-
tic pancreatic cancer, 80 patients (38%) underwent a
second-line therapy between January 2000 and May 2008.
The median age was 61 years (range 36-81 years), and
38 patients were male (47.5%). The diagnosis of can-
cer was histologically confirmed in 67 patients (83.8%).
Thirty-seven patients had undergone surgery including
a pancreatoduodenectomy (7 = 25) and palliative opera-
tion (# = 12) before first-line chemotherapy. Three other
patients had received external radiation therapy. An endo-
scopic biliary prosthesis had been inserted prior to che-
motherapy in eight patients. All patients received first-
line chemotherapy with gemcitabine, with a median of
3 cycles (range: 1-12) and a median duration of 3.3 mo.
Twenty-nine patients (36.2%) were treated for more than
4 mo. A total of 77 patients (96.3%) had evidence of
metastatic disease, for most of them localized in the liver
(70.1%). Despite the advanced stage of disease, patients
generally showed good performance status before initiat-
ing second-line treatment, the WHO PS was of 0-1in 71
patients (88.7%) and = 2 in nine patients (11.3%).

From the CA 19-9 analyses petformed in 64 patients,
fifty-seven (89.1%) showed an elevated level, and initial
median serum concentration was 741.5 TU/mL (range:
2-2000 TU/mL).

Treatment
The median number of second-line chemotherapy cycles
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Groups of chemotherapy Patients
Cisplatin group 23 (28.8)
LV5FU2-CDDP 23 (28.8)
Irinotecan group 22 (27.5)
FOLFIRI 12 (15.0)
XELIRI 10 (12.5)
Oxaliplatin group 21 (26.2)
GEMOX 13 (16.2)
FOLFOX 8 (10.0)
Other group 14 (17.5)
5-FU alone 3(3.7)
Gemcitabine + erlotinib 4 (5.0)
Gemcitabine + capecitabine 3(3.7)
Capecitabine 1(1.2)
5-FU + CDDP + RT 3(3.7)

LV5FU2-CDDP: Folinic acid 400 mg/m?, 5-FU bolus 400 mg/m?, 5-FU 2400
mg/m? over 46 h and cisplatin 50 mg/m? on day 2, every 2 wk; FOLFIRL:
Irinotecan 180 mg/m?, folinic acid 400 mg/m?, 5-FU bolus 400 mg/m?, 5-FU
2400 mg/m? over 46 h, every 2 wk; XELIRI: Irinotecan 240 mg/m? and
capecitabine po 2000 mg/m? J2-J15 every 3 wk; GEMOX: Gemcitabine 1000
mg/m?J1 and oxaliplatine 100 mg/m? J2, every two weeks; FOLFOX: Ox-
aliplatine 85 mg/m?, folinic acid 400 mg/m?, 5-FU bolus 400 mg/m?, 5-FU
2400 mg/m? over 46 h, every 2 wk; 5-FU alone: 5-FU 250 mg/m? every day
as continuous infusion; Gemcitabine + erlotinib: Gemcitabine 1000 mg/m
2 weekly X 7 for 8 wk then weekly X 3 out of 4 wk plus either erlotinib 100
mg po daily; Gemcitabine + capecitabine: Gemcitabine 1000 mg/m? weekly
X 3 for 4 wk and capecitabine 1600 mg/m? J1-J21; Gapecitabine: 2500 mg/
m? weekly X 2 for 3 wk; 5-FU + CDDP + RT: 60 Gy in 6 wk, 2 Gy/fraction,
concomitant with 5-FU 300 mg/m’ per 24 h as a continuous infusion, day 1-5
every week and cisplatin 20 mg/m” per day, day 1-5 at week 1 and 5.

Table 3 Chemotherapy regimens in second line

Cisplatin Irinotecan Oxaliplatin Other P value

group group group group
Number of 23 22 21 14 NS
patient (28.8%)  (27.5%) (26.3%)  (17.5%)
Median number 5.0 5.0 4.0 2.0 NS
of cycle (1.0-10.0) (1.0-12.0) (1.0-12.0) (1.0-5.0)
Median duration 2.7 32 2.3 2.3 NS
of treatment (mo) (0.5-6.9) (0.3-7.4)  (0.6-7.1) (0.3-7.4)
Disease control 10 9 9 4 NS
rate (43.5%)  (40.9%) (42.9%)  (28.6%)
OS (mo) 6.7 45 45 5.2 NS
(3.29.3) (3.2-64) (2.6-9.6) (3.8-15.8)
PFS (mo) 41 3.0 2.6 24 NS
(1.9-6.7) (2.0-6.1) (1.8-54) (2.1-10.1)

OS: Overall survival; PFS: Progression-free survival; NS: Not significant.

was 4 (range: 1-12) and the median duration of treatment
was 2.6 mo (range: 0.3-7.4).

All treatment regimens are described in Table 2. Dif-
ferent drug combinations were used in second-line. Twen-
ty-three patients (28.8%) received a treatment with cispla-
tin (cisplatin group), 22 patients (27.5%) with irinotecan
(irinotecan group) and 21 patients (26.3%) with oxalipla-
tin (oxaliplatin group). Fourteen patients (17.5%) were
given other treatment, including a single agent for four of
them. The duration of treatment did not significantly dif-
fer between groups (Table 3).
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Figure 1 Survival from the start of second-line therapy. A: Overall survival;
B: Progression-free survival.

Response and survival

There was no complete response. Six patients (7.5%) ach-
ieved a partial response, 26 patients (32.5%) a disease
stabilisation, 44 patients (55.0%) experienced disease pro-
gression and 4 patients could not be assessed. The overall
disease control rate (complete response, plus partial re-
sponse, plus stable disease) was 40.0% (median follow-up
was 6.0 mo).

The median OS from the start of second-line therapy
was 5.8 mo (95% CI: 4.1-6.6 mo). The 1-year and 2-year
OS rates were 13.6% (95% CI: 6.9-22.7 mo) and 6.1%
(95% CI: 2.0-13.5 mo), respectively (Figure 1A). The me-
dian PES from the start of second-line therapy was 3.4
mo (95% CI: 2.4-4.2 mo). The one-year and two-year PF'S
rates were 6.0% (95% CI: 1.8-13.9 mo) and 4.0% (95%
CI: 0.8-11.5 mo), respectively (Figure 1B). There was no
significant difference between the four chemotherapy
groups for overall disease control rates, overall survival
and progression-free survival (P > 0.05) (Table 3).

The median OS was 6.3 mo (95% CI: 4.3-7.2 mo)
in patients with a performance status of 0-1 (71 pa-
tients) »s 1.8 mo (95% CI: 0.3-5.9 mo) in patients with
a PS > 1 (9 patients) (P < 0.001). The one-year OS
rates were 16.0% and 0%, respectively. The median
PES was 3.4 mo (95% CI: 2.6-4.9 mo) in patients with
a performance status of 0-1 s 2.1 mo (95% CI: 0.5-3.0
mo) in patients with a PS > 1 (P = 0.004). The one-year
PES rates were 7.0% and 0%, respectively.

The median OS times were 7.2 mo (95% CI: 4.5-10.5
mo) in patients treated for more than 4 mo with gem-
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citabine as first-line therapy (29 patients) and 4.2 mo
(95% CI: 3.2-5.9 mo) in those treated less than 4 mo (51
patients) (P = 0.0406). The one-year PES rates were 10.0%
and 4.0%, respectively.

Toxicity and dosage modifications

Toxicity was generally acceptable. The incidence of se-
vere adverse events (grade 3-4) is reported on Table 4.
Twenty-seven patients (33.7%) experienced at least one
grade 3-4 toxic event. Neutropenia was the most frequent
haematological toxicity, occurring in 14 patients (17.1%).
There were 5 chemotherapy-related deaths. Two deaths
were attributed to sepsis, and three to a combination of
cancer and treatment-related complications. There was
no difference in the incidence of toxicity and treatment-
related deaths between the four chemotherapy groups
(Table 5).

Forty-one patients (51.3%) had dosage modifications,
including treatment suppression for 7 patients, dose reduc-
tion for 17 patients and cycle delay for 33 patients. Dose
reductions were caused by haematological (9 patients,
53%) or clinical toxicities (8 patients, 47%) (Table 0).
In thirty-one patients (41.3%), the chemotherapy was
discontinued before evaluation because of disease pro-
gression (74.2%), toxicity (9.7%) or death (16.1%). There
was no significant difference between groups for dose
modification and chemotherapy discontinuation before
evaluation.

Carbohydrate antigen 19-9 measurement and survival

Reduction in CA 19-9 levels during treatment was associ-
ated with improved survival. The median OS was signifi-
cantly higher in patients whose level of CA 19-9 declined
by more than 20% when compared to other patients 10.3
mo (95% CI: 4.5-11.6) »s 5.2 mo (95% CI: 4.0-6.4) (P =
0.008) (Figure 2A). In this subgroup of patients, the me-
dian PFS was 6.7 mo (95% CI: 3.3-8.8 mo) »s 3.4 mo (95%
CI: 2.6-4.2 mo) (P = 0.031) (Figure 2B). All patients who
experienced a CA 19-9 reduction > 20% achieved disease
control (3 partial responses and 5 cases of stable disease).

DISCUSSION

If gemcitabine-based chemotherapy is the current stan-
dard of care for first-line treatment of advanced pancre-
atic cancer, there are limited data to support a standard
second-line chemotherapy regirnenm. Indeed, the true
survival benefit from first-line therapy is small, and few
patients can endure a second line as their performance
status deteriorates with disease progression. In our study,
the rate of patients treated with second-line chemo-
therapy was 38.8%, in accordance with most published
data regarding gemcitabine-pretreated pancreatic cancer
(16%-57%). Median overall survival from the start of
second-line setting was 5.8 mo (4.1-6.6 mo), and me-
dian progression-free survival was 3.4 mo (2.4-4.2 mo).
These results are similar to those obtained in first-line
with gemcitabine by Burris ez al”™ or Heinemann ¢ al”.
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Table 4 Toxicity, dosage modifications and chemotherapy

discontinuation 7 (%)

Patients
Clinical toxicity grade 3-4
Nausea 3(3.7)
Vomiting 5(6.2)
Diarrhea 2(24)
Stomatitis 1(1.2)
Fever 6 (7.5)
Infection 6 (7.5)
Haematological toxicity grade 3-4
Anemia 2(24)
Neutropenia 14 (17.1)
Thrombocytopenia 1(1.2)
Dosage modifications 41 (51.3)
Type
Treatment suppression 7 (17.1)
Dose reduction 17 (41.5)
Delay of cycle 33 (80.5)
Discontinuation before evaluation 31 (41.3)
Progressive disease 23 (74.2)

Toxicity 39.7)
Chemotherapy-related deaths 5(16.1)

Table 5 Toxicity for chemotherapy groups 7 (%)

Cisplatin Irinotecan Oxaliplatin Other P

group  group group  group value
Clinical toxicity grade
3-4
Nausea 0 0 3 (14.3) 0 NS
Vomiting 2(9.1) 0 2(95) 1(5.3) NS
Diarrhea 1(45) 1(5.6) 0 0 NS
Fever 0 4(22.3) 148 1(53) NS
Infection 0 3(16.7)  3(14.3) 0 NS
Haematological toxicity
grade 3-4
Anemia 0 1(5.6) 1(4.8) 0 NS
Neutropenia 6(273) 6(33.4) 2(9.5) 0 NS
Thrombocytopenia 1(4.5) 0 0 0 NS

NS: Not significant.

Table 6 Dose reduction 7 (%)

Dose reduction Patients
Neutropenia grade 2 or 3-4 5(6.2)
Thrombocytopenia grade 2 4(5.0)
Hand-foot skin reaction grade 2 5(6.2)
Neuropathy grade 2 2(2.4)
Diarrhea grade 3-4 1(1.2)

Moreover, patients with good performance status (0-1)
and who had benefited from gemcitabine chemotherapy
in first line (duration of treatment = 4 mo) had a sig-
nificantly greater duration of overall survival than those
who had not (6.3 mo »s 1.8 mo, P < 0.001; and 7.2 mo
vs 4.2 mo, P = 0.040, respectively). The rate of grade 3-4
toxicity was determined to be 33.7% (27 patients), but
there were no unexpected side effects. Consequently, our
experience demonstrates that a selected population of
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Figure 2 Overall survival and carbohydrate antigen 19-9 evolution in sec-
ond line. A: Overall surviva; B: Progression-free survival. Ev. Ca 19-9: Course
of carbohydrate antigen 19-9.

patients with good performance status can benefit from
second-line chemotherapy after first-line gemcitabine-
based treatment, with appreciable overall and progres-
sion-free survivals. This retrospective study included a
large population, while most of data published over the
last ten years involved relatively small samples in mono-
therapy (from 13 to 52 Eatients) as well as in bitherapy
(from 12 to 46 patients) ‘I The disease control rate was
40%, as described by many authors for both monothe-
rapy and bitherapy regimens, and median overall and
progression-free survivals were superior to those report-
ed in monotherapy studies, but were not different from
bitherapy™.

In daily practice, second-line therapies are regularly
used in gemcitabine-pretreated patients with pancreatic
carcinomas, but the efficacy and benefit in terms of sut-
vival or quality of life have never been validated. A ran-
domized phase Il trial conducted in second line was pre-
sented by Pelzer ¢ a/”. One hundred and sixty-five gem-
citabine-pretreated patients with pancreatic cancer were
randomly assigned to receive either FF (5-FU 2 g/m?
for 24 h plus folinic acid or leucovorin 200 mg/ m? on
days 1, 8, 15 and 22) or OFF (FF plus oxaliplatin 85
mg/m? on days 8 and 22). Median overall survival and
progression-free survival were significantly improved with
OFF protocol (20 wk »s 13 wk, P = 0.014; and 13 wk s
9 wk, P = 0.012, respectively), with an acceptable tolet-
ance profile. This study illustrated the effectiveness of
this protocol which may become the standard second-line
therapy. Currently, the National Comprehensive Cancer
Center pancreatic cancer guidelines encourage the partici-
pation of patients with satisfactory performance status in
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clinical trials, and recommend the use of oxaliplatin and
fluoropyrimidine if enrolment in trials is not possible™".
Finally, the XELOX regirnen[281 showed comparable ef-
ficacy to FOLFOX (or OFF) regimen, while offering the
advantage of oral fluoropyrimidine treatment. Even so,
more large randomized controlled trials are required in
second line before a new standard of care can be estab-
lished.

Interestingly, the CA 19-9 measurement was cor-
related with OS and PFS in our study. Patients whose
level of CA 19-9 declined by more than 20% had a sig-
nificantly greater duration of survival. The prognostic
value of CA 19-9 level and course is well established for
patients with pancreatic cancer treated with surgery™ ",
radiotherapy and chemoradiotherapy™*”. Some studies
also correlated the level and the course of CA 19-9 with
OS and PIS of pancreatic cancer patients treated with
gemcitabine as first-line chemotherapy™**, These stud-
ies showed improved median OS for patients with a de-
crease of CA 19-9 > 20% after two months of treatment
with gemcitabine. Saad ez @/’ reported an increase in the
median OS for patients with a reduction of CA 19-9 at
any time after treatment. In second-line, only one study
demonstrated that a CA 19-9 value > 400 IU/mL was a
significant independently negative prognostic factor™. To
our knowledge, it was the second report which showed a
correlation between OS and CA 19-9 course”™, and the
first report for PES and CA 19-9 course in second-line
chemotherapy for gemcitabine-pretreated patients with
pancreatic cancer.

In summary, treatment of metastatic pancreatic cancer
remains a major challenge and requires new chemothera-
peutic and targeted agent combination to be compared
to gemcitabine in first-line. It should be noted that a new
therapeutic alternative could merge in first-line for se-
lected patients according to the recent results obtained in
a randomized Phase III study comparing FOLFIRINOX
regimen to gemcitabinew. A significant longer overall
survival, progression-free survival, and higher response
rates were obtained with FOLFIRINOX than with gem-
citabine alone, associated with manageable toxicities.

The present study focused on second-line therapy in
gemcitabine-pretreated patients with advanced pancreatic
cancer. From our experience, second-line chemotherapy
is a valuable treatment option after progression on gem-
citabine-based regimen, because 30% to 40% of patients
could benefit from this therapy, especially those with
good performance status (1-2) and who gained benefit
from first-line therapy. Further randomized clinical trials
are necessary to provide a standard treatment in this situ-
ation. Additionally, measurement of the CA 19-9 level
was confirmed to be an efficient marker for treatment
monitoring in first-line as well as in second-line treat-
ment.

COMMENTS

Background

Most of patients have advanced or metastatic pancreatic cancer at the time of

(49

Tag
Bnishideng®

WJG | www.wjgnet.com

diagnosis, and cannot benefit from surgery. Gemcitabine-based chemotherapy
is the standard treatment in first-line, but there are limited data to support stan-
dard second-line chemotherapy.

Research frontiers

In practice, second-line therapies are regularly used in gemcitabine-pretreated
pancreatic carcinomas, but the efficacy and benefit in terms of survival or qual-
ity of life have never been validated. Most of published studies in second line
involved small samples, in monotherapy as well as in bitherapy.

Innovations and breakthroughs

In our study, the rate of patients treated with second-line chemotherapy was
38.8%, and median overall and progression-free survivals from the start of
second-line were similar to those obtained in first-line with gemcitabine. Carbo-
hydrate antigen 19-9 (CA 19-9) course was correlated with prolonged overall
and progression-free survival.

Applications

Second-line chemotherapy is a valuable treatment option after progression on
gemcitabine-based regimen, because 30% to 40% of patients could benefit
from this therapy. Measurement of the CA 19-9 level was confirmed to be an
efficient marker for treatment monitoring, in first-line as well as in second-line
treatment.

Peer review

The study is very interesting because there is no consensus about second-line
therapy after disease progression while patients are receiving gemcitabine. The
paper is well written. However, the authors should revise several points in the
entire text.
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