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Abstract

Objectives: Gastric cancer is among the leading causes of cancer-related deaths worldwide, and outcomes in the meta-
static setting remain poor. While FOLFIRI and weekly paclitaxel are widely used as second-line options for HER2-nega-
tive disease, head-to-head comparative data are largely absent.

Methods: We retrospectively reviewed the records of 68 patients with metastatic HER2-negative gastric adenocarci-
noma who received either FOLFIRI (n=55) or paclitaxel (n=13) as second-line chemotherapy at a single center between
August 2013 and March 2023. Survival outcomes were estimated using the Kaplan-Meier method, and independent
prognostic factors were identified using Cox regression analysis.

Results: The median PFS numerically favored FOLFIRI over paclitaxel (3.9 vs. 2.8 months; log-rank p=0.052) without
reaching statistical significance; on multivariate Cox analysis, FOLFIRI independently predicted longer PFS (HR, 0.474;
95% Cl, 0.245-0.918; p=0.027). OS was comparable between the two arms (8.5 vs. 5.5 months; log-rank p=0.580). Multi-
variate analysis revealed that intestinal-type Lauren classification (HR, 0.378; p=0.006), elevated CEA (HR, 4.879; p<0.001),
and metachronous metastatic disease (HR, 2.313; p=0.012) emerged as independent prognostic factors for OS.
Conclusion: FOLFIRI was associated with longer PFS than paclitaxel and independently predicted PFS on multivariate
analysis, although overall survival was similar between groups. These hypothesis-generating findings suggest that both
regimens are reasonable second-line options, and prospective randomized trials with adequate power and standard-
ized biomarker profiling are required to define the optimal approach.
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LOBOCAN 2020 data reveal that gastric cancer ranks

fourth in cancer incidence and fifth in cancer-related
mortality worldwide.l"? At the time of diagnosis, nearly half
of all cases are at an advanced or metastatic stage.! The
prognosis for metastatic gastric adenocarcinoma remains
poor, with a five-year overall survival rate of <5%.? This sit-
uation is a key focus in the investigation of effective treat-
ments for this patient group. In patients with metastatic
gastric adenocarcinoma, the median progression-free
survival (PFS) with standard first-line plus platinum-based
combination chemotherapy regimens ranges from 3.1 to
6 months. Recent phase 3 randomized trials have shown
that adding targeted agents or immune checkpoint inhibi-
tors to chemotherapy contributes to survival. However, the
median progression-free survival reported in these studies
ranged from 6.7 to 12.4 months, with most patients pro-
gressing rapidly and requiring second-line treatment.>'%
Phase 3 evidence supports a meaningful overall survival
benefit with second-line chemotherapy compared to the
best supportive care in this population.'" However, there
is no clear international consensus on the preferred regi-
men for second-line treatment.'>"® Clinicians make their
choices at this stage, considering various factors such as
the patient’s general condition, comorbidities, and access
to medication. In this context, FOLFIRI and weekly pacli-
taxel represent the most widely adopted cytotoxic options
in the second-line setting. Although both regimens have
been evaluated in various phase Il trials, prospective ran-
domized data based on direct comparisons are limited to
date."*"*! Against this background, we conducted a retro-
spective single-center study to evaluate and compare the
efficacy of FOLFIRI and paclitaxel in the second-line treat-
ment of metastatic gastric adenocarcinoma.

Methods

Study Design

We retrospectively identified 68 patients with metastatic
HER2-negative gastric adenocarcinoma who received ei-
ther FOLFIRI (5-fluorouracil, leucovorin, irinotecan) or pacl-
itaxel as second-line chemotherapy between August 2013
and March 2023.

Patient Population

This study included patients diagnosed with metastatic
gastric adenocarcinoma who received FOLFIRI or pacli-
taxel as second-line systemic therapy at our institution
between August 2013 and March 2023. Patients with
histopathologically confirmed gastric adenocarcinoma
who received FOLFIRI or paclitaxel as second-line therapy
and had sufficient clinical and laboratory follow-up data

were included. Patients with insufficient medical records,
those receiving a treatment regimen different from either
of these two in the second line, and those with different
secondary primary tumors were excluded. The histo-
pathological and molecular characteristics of the tumor,
including mismatch repair (MMR) status, the presence of
a ring cell component, and a mucinous component, were
retrospectively recorded. MMR status was assessed by im-
munohistochemical staining for MLH1, MSH2, MSH6, and
PMS2. Loss of nuclear expression in any protein defined
dMMR, while intact staining across all four markers de-
fined pMMR. Additionally, serum carcinoembryonic anti-
gen (CEA) and carbohydrate antigen 19-9 (CA 19-9) tumor
marker values were collected before the initiation of sec-
ond-line treatment. These parameters were analyzed only
among patients with available data, and the correspond-
ing subgroup sizes are reported separately in the Results
section of this manuscript.

Data Collection

Clinicopathological data were obtained from institution-
al databases and medical records. The following variables
were collected: patient demographic information (age and
sex), histopathological and molecular features (tumor dif-
ferentiation, diffuse or intestinal type, signet ring cell com-
ponent, mucinous component, MMR), history of gastrecto-
my, tumor location, Eastern Cooperative Oncology Group
(ECOG) performance status, and metastatic sites.

Outcome

The PFS endpoint spanned from second-line therapy com-
mencement to documented progression or death from any
cause, with censoring applied at the last known follow-up
for event-free individuals. OS was computed from the same
index date through death by any etiology, censoring survi-
vors at the data cutoff date.

Ethical Considerations

Ethical conduct of the study was ensured through adher-
ence to institutional review board standards and applica-
ble national regulatory requirements. Ethics committee
approval was obtained from the Institutional Non-Interven-
tional Clinical Research Ethics Committee (details withheld
for peer review). As this was a retrospective chart review,
formal informed consent was not required per the ethics
committee waiver. Patient data were de-identified before
analysis to ensure confidentiality.

Treatment

FOLFIRI (irinotecan 180 mg/m?, leucovorin 400 mg/m? and
5-fluorouracil 400 mg/m? bolus plus 2400 mg/m?” over 46
hours, every two weeks) and weekly paclitaxel (80 mg/m?
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on days 1, 8, and 15 of a 28-day cycle) were administered
until progression, unacceptable toxicity, or patient/phy-
sician decision, with dose modifications per institutional
practice. Regimen selection was at the treating physician’s
discretion, based on performance status, comorbidities,
and prior tolerance. Response and progression were as-
sessed by routine clinical and radiological evaluation
during standard institutional follow-up.

Statistical Analysis

Analyses were performed using IBM SPSS Statistics v27.0 (IBM
Corp., Armonk, NY, USA). Between-group differences in cate-
gorical variables were evaluated using Fisher’s exact test or the
Pearson chi-square test, as appropriate. Standardized mean
differences (SMDs) were additionally calculated to assess the
magnitude of baseline imbalance between the two treatment
groups, as p-values from significance testing are strongly influ-
enced by sample size; an absolute SMD greater than 0.1 was
considered indicative of a meaningful between-group imbal-
ance. Survival distributions were visualized with Kaplan-Meier
plots, and intergroup comparisons were made using the log-
rank test. The prognostic impact of clinical and pathological
variables on PFS and OS was analyzed sequentially through
univariate and multivariate Cox regression. In the multivari-
ate analysis, backward stepwise Cox regression based on the
likelihood-ratio method was used, and hazard ratios (HRs)
with 95% confidence intervals were reported. Variables with
a p-value <0.20 in the univariate analysis were included in
the multivariate model. This liberal inclusion threshold was
preferred, particularly given the limited sample size, to avoid
excluding potential prognostic factors; accordingly, the result-
ing models are interpreted as hypothesis-generating rather
than confirmatory. The PFS model included 68 patients with
65 progression events, and the OS model included 68 patients
with 64 deaths. The proportional hazards assumption was as-
sessed using log-minus-log survival plots and was satisfied, as
the curves remained approximately parallel without crossing
throughout follow-up (Supplementary Fig. S1). As a sensitivi-
ty analysis, the two covariates showing meaningful baseline
imbalance (CA 19-9 level and number of metastatic sites)
were forced into the multivariable PFS model to evaluate the
robustness of the treatment effect. All hypothesis tests were
two-tailed, and a p-value below 0.05 was considered statisti-
cally significant.

Language polishing was carried out with the aid of Paper-
pal (Cactus Communications), limited strictly to grammar
and phrasing improvements. The tool played no part in
shaping the study methodology, analytical approach, or
scientific output. Final editorial decisions rested entirely
with the authors, who assume complete accountability for
the presented work.

Results

Patient Characteristics

The cohort comprised 68 patients with metastatic
HER2-negative gastric adenocarcinoma who received pa-
clitaxel (n=13) or FOLFIRI (n=55) as second-line therapy be-
tween August 2013 and March 2023.The median age of the
entire cohort was 58.5 years (range: 24-80). Most of the co-
hort was male (65.9%), and almost all patients had an ECOG
performance score of 0-1 (95.5%). The primary tumor lo-
cation was the stomach in 75% of patients and the gastro-
esophageal junction in 25% of patients. A total of 36.8% of
patients had undergone previous gastrectomy, with subto-
tal and total gastrectomy rates of 7.4% and 29.4%, respec-
tively. When the histopathological characteristics of the tu-
mors were evaluated, diffuse-type tumors constituted the
predominant group in the entire cohort according to the
Lauren classification (54.4%), while intestinal-type tumors
were detected in 26.5% of the patients. In terms of histo-
logical differentiation, poorly differentiated tumors con-
stituted the largest subgroup (64.7%), followed by moder-
ately differentiated (20.6%), well-differentiated (5.9%), and
undifferentiated tumors (2.9%). Histological differentiation
could not be assessed in 5.9% of patients. The ring cell com-
ponent was present in 52.9% of patients, absent in 39.7%,
and undetectable in 7.4%. The mucinous component was
detected in 39.7% of patients, absent in 52.9%, and unde-
tectable in 7.4%. MSI/MMR status could be assessed in only
22.1% of the patients, and in all these patients, DNA repair
(PMMR/MSI) status was adequately matched. MMR status
could not be assessed in 77.9% of patients.

When laboratory parameters at the start of second-line
treatment were examined, CEA levels were normal in 52.9%
of patients, elevated in 36.8%, and unavailable in 10.3%. CA
19-9 levels were normal in 36.8% of patients, elevated in
52.9%, and unavailable in 10.3%. Regarding the number of
metastatic sites, 1-2 metastatic sites were detected in most
patients (69.1%), while more than 2 metastatic sites were
detected in 30.9% of patients. De novo metastatic disease
was present in 75% of patients, and metachronous meta-
static disease in 25%. The baseline characteristics of all pa-
tients are presented in Table 1.

When the entire cohort was evaluated, the most frequent-
ly administered first-line chemotherapy regimen was
5FU-oxaliplatin-folinic acid (FOLFOX) (54.5%), followed by
cisplatin-5FU (5-fluorouracil) (30.9%) and capecitabine-ox-
aliplatin  (CAPOX) (8.8%). Cisplatin-5FU-pembrolizumab
combinations were administered as first-line treatments
in 1.5% of patients, whereas FOLFIRI was administered in
1.5% of patients. The distribution of first-line regimens ac-
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Table 1. Baseline characteristics of the patients

Table 1. Continue

Age (median, min-max) 58.5 (24-80) n %
n % ECOG
Age 0 19 27.9
<65 50 73.5 1 45 66.2
>65 18 26.5 2 4 59
Sex CEA Level
Female 26 38.2 Normal 36 52.9
Male 42 61.8 High 25 368
BMI Not available 7 10.3
<18.0 10 147 CA19-9 Level
18.0-34.9 56 824 Normal 25 36.8
>35 2 2.9 High 36 52.9
Tumor Location Not available 7 10.3
GEJ 17 25.0 1-2 47 69.1
Gastric 51 75.0 >2 21 30.9
Gastrectomy Metastatic Timing
No 43 63.2 Synchronous 51 75.0
Yes 25 36.8 Metachronous 17 25.0
Gastrectomy Type BMI: Body mass index; dMMR: Deficient Missmatch repair; GEJ: Gastroesophage-
al junction; ECOG: Eastern cooperative oncology group; MMR: Missmatch repair;
Subtotal Gastrectomy 5 74 CEA: Carcinoembryonic antigen; CA 19-9 level: Carbohydrate antigen 19-9.
Total Gastrectomy 20 29.4
Lauren Classification cording to the paclitaxel and FOLFIRI groups is presented
Diffuse Type 37 54.4 inTable 2.
Intestinal Type 18 26.5 Third-line treatment was not administered in 66.2% of the
Not available 13 191 cohort, as these patients either maintained disease con-
. L trol on second-line therapy or had died prior to further
Tumor Differentiation . . .
treatment. Third-line treatment was available to 33.8% of
Well-differentiated 4 29 patients; the most frequently used regimens in this group
Moderately differentiated 14 206 were paclitaxel (20.6%), FOLFOX (7.4%), and FOLFIRI (5.9%).
Poorly differentiated 44 64.7 Fourth-line and subsequent treatments were administered
Undifferentiated 29 to 5.9% of patients. When the entire cohort was evaluat-
Not available 4 59 ed, the most frequent sites of metastatic involvement
Signet ring cell component were the lymph nodes (64.7%), peritoneum (38.2%), liver
o - 307 (33.8%), lungs (14.7%), and bone (13.6%). No brain metas-
tases were observed in any patient. Metastatic site distribu-
ves 36 229 tion did not differ significantly between the paclitaxel and
Not available 5 74 FOLFIRI arms. Liver (p=0.796), lung (p=0.673), peritoneum
Mucinous component (p=0.173), lymph node (p=0.362), bone (p=1.000), and
No 36 52.9 ovarian (p=1.000) involvement were included in the anal-
Yes 27 39.7 ysis. The detailed distribution of metastatic involvement by
Not available 5 74 organ is presented in Table 3.
MS Most baseline characteristics were comparable between
No 15 2.1 groups by chi-square testing (Table 4). However, stan-
i dardized mean differences revealed meaningful imbal-
Not determined 53 77.9

ances (SMD > 0.1) in several covariates, most notably CA
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Table 2. Distribution of chemotherapy regimens by line of therapy according to patient cohorts

All cohorts Paklitaxel (n=13) FOLFIRI (n=55)
n % n % n %
First line therapy
FOLFOX 37 544 8 61.5 29 52.7
CAPOX 6 8.8 2 15.4 4 7.3
Cisplatin-5FU-Pembrolizumab 1 1.5 1 7.7 0 0.0
Cisplatin-5FU 21 30.9 1 7.7 20 36.4
FOLFIRI 1 1.5 1 7.7 0 0.0
DCF 2 2.9 0 0.0 2 3.6
Third line therapy
No therapy (ongoing second-line therapy/death) 45 66.2 9 69.2 36 65.5
Paklitaxel 14 20.6 0 0.0 14 255
FOLFIRI 4 5.9 4 30.8 0 0.0
FOLFOX 7.4 0 0.0 5 9.1
Fourty line therapy
No therapy (ongoing third-line therapy/death) 64 94.1 12 92.3 52 94.5
FOLFOX 2 29 1 7.7 1 1.8
DCF 1 1.5 0 0.0 1 1.8
Paklitaxel 1 1.5 0 0.0 1 1.8

CAPOX: Capecitabine, oxaliplatin; FOLFIRI: Folinic acid, 5-fluorouracil, irinotecan; FOLFOX: Folinic acid, 5-fluorouracil, oxaliplatin; DCF: Docetaxel, cisplatin, 5-fluorouracil;

5-FU: 5-fluorouracil

19-9 level (SMD 0.90) and the number of metastatic sites
(SMD -0.74), as well as age, tumor differentiation, and
ECOG performance status. Consistent with this, the pacli-
taxel group had a significantly higher rate of elevated CA
19-9 (92.3% vs. 43.6%; p=0.006), and the FOLFIRI group
more frequently had =2 metastatic sites (36.4% vs. 7.7%;
p=0.044).

Survival Outcomes

At a median follow-up of 8.1 months (range: 1.3-47.4; last
follow-up, December 2024), 94.1% of patients (n=64) had
experienced the primary endpoint of death. Median PFS
numerically favored FOLFIRI over paclitaxel (3.9 months.
[95% Cl: 3.4-4.4] vs. 2.8 months.[95% Cl: 1.7-3.9]; log-rank
p=0.052), although this did not reach statistical signifi-
cance (Fig. 1).

Although FOLFIRI yielded an approximately 3-month lon-
ger median OS, this difference was not statistically signif-
icant (8.5 months.[95% Cl: 7.0-10.0] vs. 5.5 months.[95%
Cl: 0.0-15.1]; log-rank p=0.580) (Fig. 2). These findings
indicate that although FOLFIRI offers a statistically signifi-
cant advantage in PFS, this gain is not reflected in overall
survival.

Progression-Free Survival (PFS) - Cox Regression
Analysis

Variables with p<0.20 on univariate analysis (BMI, prior gas-
trectomy, CEA level, and second-line treatment) were en-
tered into the multivariate model. On univariate analysis,
the second-line regimen showed a trend toward longer PFS
with FOLFIRI (p=0.057), which reached significance on mul-
tivariate analysis (HR 0.474; 95% Cl 0.245-0.918; p=0.027).
A body mass index <18 was associated with a higher risk of
progression than a body mass index =18 (HR, 0.385; 95%
Cl, 0.185-0.843; p=0.017) (Table 5). In a sensitivity analysis
in which the two imbalanced covariates (CA 19-9 level and
number of metastatic sites) were forced into the multivari-
able model together with the second-line regimen, FOLFI-
Rl remained independently associated with longer PFS (HR
0.533; 95% Cl 0.307-0.927; p=0.026), while neither CA 19-9
(p=0.846) nor the number of metastatic sites (p=0.519) was
significantly associated with PFS. This indicates that the PFS
advantage of FOLFIRI was robust to these baseline imbal-
ances.

Overall Survival (OS) - Cox Regression Analysis

For overall survival, variables showing p<0.20 on univari-
ate analysis, including sex, BMI, Lauren classification, CEA
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Table 3. Distribution and comparison of metastatic involvement
sites in paclitaxel and FOLFIRI groups

Paklitaxel FOLFIRI
All cohorts (n=13) (n=55) o
n % n % n %
Liver
No 45  66.2 69.2 36 655 X?
0.796
Yes 23 33.8 4 30.8 19 345
Lung
No 58 853 12 92.3 46 836 FET
0.673
Yes 10 14.7 1 7.7 9 16.4
Peritoneal
No 42 618 10 76.9 31 56.4 X2
0.173
Yes 26 382 3 23.1 24 436
Lymph node
No 24 353 6 46.2 17 309 X?
0.362
Yes 44 647 7 53.8 38  69.1
Adrenal
No 66 97.1 13 1000 53 964
Yes 2 2.9 0 0.0 2 36
Pleural
No 65 956 12 92.3 53 964
Yes 3 4.4 1 7.7 2 36
Bone
No 58 853 11 846 47 855 FET
1.000
Yes 10 14.7 2 154 8 14.5
Ovarian
No 63 926 12 92.3 51 92.7 FET
1.000
Yes 5 7.4 1 7.7 4 7.3
Cutaneous
No 67 985 13 1000 54 982

Yes 1 1.5 0 0.0 1 1.8
Splenic

No 67 985 13 1000 54 982

Yes 1 1.5 0 0.0 1 1.8
Renal
No 67 98.5 13

1000 54 982

Yes 1 1.5 0 0.0 1 1.8

FET: Fisher's exact test; X2: Chi-square

level, metastatic site count, and metastatic timing, were
carried forward into a multivariate model, which identified
Lauren classification, CEA level, and metastatic timing as in-

dependent prognostic factors. Patients with intestinal-type
tumors had a significantly lower risk of death than those
with diffuse-type tumors (HR 0.378; 95% Cl 0.188-0.760;
p=0.006), whereas elevated CEA levels were associated
with a markedly higher risk of death (HR 4.879; 95% ClI
2.223-10.705; p<0.001). Metachronous metastatic disease
was also linked to a higher risk of death than synchronous
disease (HR 2.313; 95% Cl 1.204-4.445; p=0.012), whereas
second-line treatment did not reach statistical significance
as a predictor of overall survival (Table 6).

Discussion

In this retrospective single-center study of 68 patients with
metastatic gastric adenocarcinoma, FOLFIRI was associat-
ed with a numerically longer median PFS than paclitaxel
(3.9 vs. 2.8 months; log-rank p=0.052), which reached sig-
nificance on multivariate analysis (HR 0.474; p=0.027), with
no significant difference in OS (8.5 vs. 5.5 months; log-rank
p=0.580). Unfortunately, almost all patients with metastatic
gastric cancer experience disease progression after first-line
therapy and require second-line therapy or palliative sup-
portive care. Phase 3 studies have shown that second-line
chemotherapy is superior to supportive care in patients
who have progressed on first-line therapy and have a good
performance status.'"'%'” Many phase 2 and phase 3.01>182¢
studies have tested chemotherapy and targeted therapies in
patients who are candidates for second-line treatment; how-
ever, a standard approach at this stage is still lacking.

The evidence supporting the inclusion of the FOLFIRI reg-
imen in guidelines for second-line treatment of metastat-
ic gastric cancer largely comes from phase 2 studies. One
such trial evaluated the combination of irinotecan with
5-FU/leucovorin in patients with primary refractory or re-
lapsed esophageal and gastric cancer, reporting a median
PFS of 3.7 months and a median OS of 6.4 months.?'In a
phase 2 study testing irinotecan plus 5FU plus leucovorinin
patients with metastatic gastric cancer previously refracto-
ry to cisplatin and taxane therapies, mPFS was 2.5 months
and mOS was 7.6 months." In another phase 2 study,
median progression-free survival (mPFS) was 2.3 months,
and median overall survival (mOS) was 5.1 months with
the FOLFIRI regimen in patients previously treated with
5FU who experienced recurrence.”” A randomized phase 2
study comparing irinotecan monotherapy against a mod-
ified FOLFIRI regimen in patients with metastatic gastric
cancer who had progressed following first-line treatment
found no significant difference in either median PFS (2.2
vs. 3.0 months) or median OS (5.8 vs. 6.7 months), leading
the authors to conclude that the addition of 5-FU/leucovo-
rin did not meaningfully improve clinical outcomes.* The
3.9-month mPFS and 8.5-month mOS results with FOLFIRI
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No. of mPFS (95% CT)
Events/Patients mos
90 Paklitaxel 12/13 2.8(1.7-3.9)
I Paklitaxel FOLFIRI 53/55 3.9(3.4-449
20 _IMFOLFIRT Adjusted HE. for progression (multivariable Cox) 0.47; 93% CI
023-0.92; p=0.027
70
;3 60
§ 50
'E 40
=4
30
20
10
o Log-Rank: 0.052 !

Progression-free swrvival, months

Figure 1. Progression-free survival comparison between FOLFIRI and paclitaxel as second-line

treatment in metastatic gastric cancer.

No. of mOS (95% CT)

100
Events/Patients mos
o0 Paklitaxel 11/13 35(0,0-15.1)
FOLFIRI 53/55 8,5(7,0-10,0y
50 M Paklitaxel ;I:?;;Zraﬁo for death 1,203 93% CIL: 0.62-2.32 two sided
—FOLFIRI
70 No. of mOS (95% CI)
Events/Patients mos
= 60 Paklitaxel 11/13 5.5(0,0-15.1)
5 FOLFIRI 53/55 8.5(7.0-10.00
_E 50 Adjusted HE. for death (univariable Cox) 1,203 93% CI:
g 0.62-2.32 two sided p=0.582
E 40
=t
30
20
10
Log-Rank: 0.580
0

0 3 6 9 12 15 12 21 24 27 30 33 36

Overall smrvival, months

Figure 2. Overall survival comparison between FOLFIRI and paclitaxel as second-line treatment in

metastatic gastric cancer.
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Table 4. Comparison of baseline characteristics between paclitaxel

and FOLFIRI groups

Table 4. Continue

Second Line Therapy

n % n % p SMD

Paklitaxel ~ FOLFIRI P SMD
(n=13) (n=55)
Age ) ) 61 (24-80) 58 (24-76)
(median, min-max)
n % n %
Age
<65 7 538 43 782
0.074 0.53
>65 6 462 12 218
Sex
Female 7 538 19 345
0.198 -0.40
Male 6 462 36 655
Tumor Location
GEJ 3 23.1 14 255
0.859 0.06
Gastric 10 769 41 74.5
Gastrectomy
no 8 615 35 636
0.888 0.04
yes 5 385 20 364
Gastrectomy Type
Subtotal
Gastrectomy Z [ . ==
Total Gastrectomy 3 231 17 309
Lauren Classification
Diffuse Type 6 462 31 564
0.614 0.21
Intestinal Type 2 154 16 29.1
Tumor Differentiation
Well/Moderately
differentiated ! & 7 2
et 0.123 0.62
oorly,
Undifferentiated e fed Hs B
Signet ring cell
component
no 4 308 23 418
0.459 0.23
yes 8 615 28 509
Mucinous component
no 7 538 29 527
0.926 -0.02
yes 5 385 22 400
ECOG
0-1 11 846 53 964
0.105 0.41
2 2 154 2 3.6
BMI index
<18,0 1 77 9 16.4
0.427 0.27
>18,0 12 923 46 836

CEA level
normal 8 615 28 509
0.835 -0.22
high 5 38.5 20 36.4
CA 19-9 level
normal 1 7.7 24 436
0.006 0.90
high 12 923 24 43.6
Number of metastatic
sites
0-1 12 923 35 63.6
0.044 -0.74
>2 1 7.7 20 36.4
Metastatic Timing
Synchronous 9 69.2 42 764
0.593 0.16
Metachronous 4 308 23 418

p values derived from chi-square test unless otherwise stated; SMD: Standard-
ized mean difference (SMD > 0.1 indicates meaningful imbalance). ECOG: Eastern
cooperative oncology group; BMI: Body mass index; CEA: Carcinoembryonic anti-
gen; CA 19-9 level: Carbohydrate antigen 19-9.

in our study are largely consistent with those from these
previous phase 2 studies.

Paclitaxel has been included in the guidelines as a sec-
ond-line treatment for patients with metastatic gastric
cancer, particularly based on data from phase 2 studies.
In one phase 2 study, the mean survival among patients
previously treated with weekly paclitaxel who experienced
disease progression was approximately 5 months.?”? An-
other phase 2 study reported an mPFS of 2.6 months and
an mOS of 7.8 months with paclitaxel."® In a phase 2 study
of patients with metastatic gastric cancer who had disease
progression under previous treatments and received pacl-
itaxel every 3 weeks, mOS was reported to be 8 months.12"
The 2.8-month mPFS and 5.5-month mOS observed in the
paclitaxel cohort of our study were consistent with results
from phase 2 studies reported in the literature.

No prospective trial has yet directly compared weekly pacli-
taxel with FOLFIRI in this setting. The available comparative
evidence is limited to randomized phase Il trials compar-
ing weekly paclitaxel with irinotecan monotherapy, neither
of which demonstrated a statistically meaningful survival
difference.l’*™ In the WJOG 4007 trial, Hironaka et al.'¥
reported comparable median OS between the paclitaxel
and irinotecan arms (9.5 vs. 8.4 months; HR, 1.13; p=0.38),
with a similar pattern observed for median PFS (3.6 vs. 2.3
months; HR, 1.14; p=0.33). In the KCSG ST10-01 trial, Lee et
al.'" likewise found no statistically significant difference in
PFS (3.5 vs. 2.1 months; p=0.234) or OS (8.6 vs. 7.0 months;
p=0.126); however, the non-inferiority of irinotecan relative
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Table 5. Univariate and Multivariate Cox Regression Analyses for Progression-Free Survival

Univariate Multivariate
HR 95% Cl p HR 95% Cl p
Age (=65 vs. <65) 1.226 0.694 - 2.165 0.482
Sex (male vs. female) 1.107 0.667 - 1.835 0.695
BMI (<18.5 vs. >18.5) 0.445 0.219-0.923 0.030 0.385 0.185-0.843 0.017
Tumor Location (Stomach vs. GEJ) 1.195 0.678-2.107 0.538
Gastrectomy (yes vs. no) 0.695 0.418-1.158 0.163
Lauren Classification (diffuse vs. intestinal) 0.927 0.514-1.675 0.803
Tumor Differantiation (poorly/undiff. vs. well/moderately diff.) 1.359 0.780 - 2.365 0.279
Signet ring cell component (yes vs. no) 0.876 0.526 - 1.460 0.612
Musinous component (yes vs. no) 0.760 0.555-1.537 0.924
ECOG (22 vs. <2) 1.187 0.429-3.289 0.741
CEA level (>ULN vs <ULN) 1.436 0.843 -2.447 0.183
CA 19-9 level (>ULN vs <ULN) 1.272 0.749 - 2.159 0.374
Number of Metastatic Sites (=2 vs. 0-1) 1.039 0.617-1.750 0.885
Metastatic Timing (Metachronous vs. Synchronous) 0.971 0.557 - 1.695 0.918
Second Line Therapy (FOLFIRI vs. Paklitaxel) 0.537 0.283-1.019 0.057 0474 0.245-0918 0.027

BMI: Body mass index; CEA: Carcinoembryonic antigen; CA 19-9 level: Carbohydrate antigen 19-9; FOLFIRI: 5-fluorouracil, leucovorin, irinotecan.
to paclitaxel could not be formally established, largely ow-  Retrospective comparisons are also available. In a cohort
ing to early trial termination resulting from lower-than-ex-  of 99 patients, no significant difference was observed

pected patient accrual. between FOLFIRI and paclitaxel monotherapy in PFS (6

Table 6. Univariate and multivariate cox regression analyses for overall survival

Univariate Multivariate
HR 95% CI p HR 95% CI p
Age (=65 vs. <65) 0.873 0.495 - 1.547 0.646
Sex (male vs. female) 1.444 0.855-2.439 0.169
BMI (<18.0 vs.>18.0) 0.583 0.291-1.168 0.128
Tumor Location (Stomach vs. GEJ) 1.250 0.708 - 2.208 0.442
Gastrectomy (yes vs. no) 0.864 0.515-1.450 0.580
Lauren Classification (diffuse vs. intestinal) 0.624 0.339-1.148 0.129 0378 0.1838-0.760  0.006
Tumor Differantiation (poorly/undiff. vs. well/moderately diff.) 1.377 0.781-2.428 0.269
Signet ring cell component (yes vs. no) 0.981 0.581-1.659 0.944
Musinous component (yes vs. no) 0.900 0.535-1.512 0.689
ECOG (22 vs. <2) 1.067 0.385 - 2.957 0.901
CEA level (>ULN vs <ULN) 1.939 1.107 - 3.396 0.020 4879 2.223-10.705 <0.001
CA 19-9 level (>ULN vs <ULN) 1.178 0.688-2.015 0.551
Number of Metastatic Sites (=2 vs. 0-1) 1412 0.833-2.393 0.200
Metastatic Timing (Metachronous vs. Synchronous) 1.741 0.985-3.076 0.057 2313 1.204-4.445 0.012
Second Line Therapy (FOLFIRI vs. Paklitaxel) 1.203 0.623-2.324 0.582

BMI: Body mass index; CEA: Carcinoembryonic antigen; CA 19-9 level: Carbohydrate antigen 19-9; FOLFIRI: 5-fluorouracil, leucovorin, irinotecan.
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months in both arms; p=0.793) or OS (10 vs. 8 months;
p=0.162).281Real-world data from a Turkish cohort showed
that carboplatin-paclitaxel and FOLFIRI yielded equivalent
second-line outcomes in HER2-negative metastatic gastric
cancer, with a median PFS of 3 months in both arms and OS
of 7 versus 8 months, neither of which reached statistical
significance.””’The results obtained in this study, particular-
ly in HER2-negative patients, are comparable; our findings,
consistent with no difference in overall survival, suggest a
possible progression-free survival advantage for FOLFIRI.

While OS was broadly similar between arms, FOLFIRI did
pull ahead in terms of PFS, and this gap may not be entire-
ly due to the regimen itself. The paclitaxel group entered
treatment with a considerably heavier tumor burden, as
suggested by the strikingly higher rate of elevated CA 19-9
in that arm (92.3% vs. 43.6%; p=0.006), which likely worked
against them from the outset.033

Current guidelines endorse FOLFIRI and taxane-based reg-
imens as viable second-line alternatives in settings where
ramucirumab is inaccessible or contraindicated.'*" In our
country, access to ramucirumab, which guidelines rec-
ommend as a second-line treatment for HER2-negative
disease, remains limited due to cost and reimbursement
restrictions. Therefore, a direct comparison of cytotoxic
regimens is highly valuable in daily clinical practice.

In the multivariate analysis, FOLFIRI treatment was an in-
dependent predictor of PFS. Consistent with the literature,
a low body mass index (<18) was associated with a higher
risk of progression, likely reflecting the adverse prognos-
tic impact of malnutrition and poor nutritional reserve in
patients with metastatic gastric cancer.*¥ This should be
regarded as an exploratory finding and interpreted with
caution, as it may reflect chance, residual confounding,
or the small subgroup sizes inherent to our retrospective
single-center design. Consistent with the literature, in-
testinal-type histology was associated with better overall
survival than diffuse-type histology in our cohort. This as-
sociation should nonetheless be interpreted with caution,
given the small sample size and the substantial proportion
of patients with an undetermined Lauren subtype (19.1%).
5IThe strong association between elevated CEA levels and
poor overall survival was not unexpected, given the consis-
tent association between this marker, tumor burden, and
prognosis in gastric cancer.®%In our study, metachronous
metastatic disease was identified as an independent factor
for worse overall survival, consistent with previous studies.
B/ This likely reflects the longer interval between the initial
diagnosis and metastatic relapse, during which resistant
clones can emerge and accumulate, leaving these patients
with a more treatment-refractory disease by the time they

reach the second-line setting.

Our study has several limitations. A retrospective sin-
gle-center design, small paclitaxel cohort, and baseline
group imbalances all work against definitive conclusions;
selection bias and residual confounding are difficult to
rule out in this setting. In addition, the limited number of
events relative to the number of covariates resulted in a
low events-per-variable ratio, particularly within the small
paclitaxel subgroup. The multivariable models should
therefore be regarded as exploratory and potentially sub-
ject to overfitting, and the identified associations require
confirmation in larger prospective cohorts. Toxicity is an-
other area where our data were lacking. Adverse events
were not recorded systematically or consistently across
patient files, making any meaningful comparison of tol-
erability between the two regimens essentially impossi-
ble, which is unfortunate, given how heavily side effect
profiles weigh in real-world second-line treatment deci-
sions. MMR/MSI status was unavailable in nearly four out
of five patients, which meant we could not properly ex-
amine the prognostic role of a marker that is becoming
increasingly important in gastric cancer management.
However, real-world data directly comparing FOLFIRI with
taxane-based regimens in this setting are still surprisingly
scarce, and we hope our findings can at least help shape
the questions that future prospective trials set out to an-
swer. Given the small paclitaxel cohort (n=13), propensi-
ty-score matching was not feasible without prohibitive
loss of statistical power. We therefore quantified baseline
imbalance using standardized mean differences, which
confirmed meaningful differences in several covariates
despite non-significant p-values. These imbalances—par-
ticularly the higher CA 19-9 burden in the paclitaxel arm
and the greater number of metastatic sites in the FOLFIRI
arm—may have influenced the observed outcomes and
cannot be excluded as sources of residual confounding.

Conclusion

In summary, FOLFIRI was associated with longer PFS than
paclitaxel after adjustment, although this did not trans-
late into an overall survival benefit. These findings are hy-
pothesis-generating; both regimens remain reasonable
second-line options in HER2-negative metastatic gastric
cancer, and the optimal choice cannot be determined from
this retrospective analysis. Confirmation in adequately
powered prospective trials with proper molecular stratifi-
cation is required.
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