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Gastric cancer is one of the worst-prognosis cancers. Pa-
tients are usually diagnosed in advanced stages, with 

relatively low chances of cure. The primary goals of sys-
temic therapy for metastatic gastric cancer are to provide 
symptom palliation and prolong survival.[1] Human epider-

mal growth factor receptor-2 (HER2) is a transmembrane 
tyrosine kinase receptor, with 6–30% HER2-positivity rate 
in gastric cancer. Trastuzumab is a monoclonal antibody-
targeting HER2. The standard treatment for HER2-positive 
metastatic gastric cancer is now accepted worldwide, and 

Objectives: To compare the second-line treatments on survival after trastuzumab failure in HER2-positive metastatic 
gastric cancer.
Methods: We retrospectively included 57 patients. Of whom, 32 (56%) received paclitaxel, whereas 25 (44%) received 
5-fluorouracil, leucovorin, and irinotecan (FOLFIRI). We analyzed the patient characteristics, and survival outcomes of 
the second-line treatment.
Results: The median PFS was 3.5 months in the paclitaxel-group and 4.8 months in the FOLFIRI-group (p=0.569). The 
median overall survival (OS) was 6.0 months in paclitaxel-group and 11.0 months in FOLFIRI-group (p=0.410). FOLFIRI 
provided a significant OS advantage over paclitaxel in patients with grade 3 tumors or who did not have an objective 
first-line treatment response.
Conclusion: FOLFIRI may be recommended as a preferred option over paclitaxel in patients with these identified risk 
factors.
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trastuzumab is generally added to chemotherapy as first-
line therapy. Unfortunately, most patients with HER2-posi-
tive metastatic gastric cancer fail the first-line treatment in 
<1 year.[2, 3] Moreover, no substantial evidence has support-
ed the continuation of trastuzumab in the case of progres-
sion.[4, 5] In addition, many agents against HER2 were tried 
in the second-line treatment of HER2-positive metastatic 
gastric cancer but failed.[6, 7] Despite the negative trials, in 
a phase 2 trial, trastuzumab deruxtecan was reported as an 
antibody-drug conjugate composed of an anti-HER2 anti-
body and might be effective in patients with HER2-positive 
metastatic gastric cancer who have previously received at 
least two-line therapies in the advanced stage, including 
trastuzumab.[8]

Regardless of HER2 expression, a survival benefit has been 
demonstrated for irinotecan, 5-fluorouracil [5-FU], and 
leucovorin and irinotecan (FOLFIRI), paclitaxel, or ramuci-
rumab as second-line treatment in metastatic setting.[9-14] 
For economic reasons, most patients in low-income coun-
tries cannot access ramucirumab and trastuzumab derux-
tecan, so in clinical practice, most patients can only receive 
chemotherapy. Therefore, FOLFIRI and paclitaxel are still 
preferred as frequently used agents in the second-line, al-
though these agents vary between clinicians and countries.

At present, optimal second-line therapy is not established 
after the failure of first-line trastuzumab-based chemo-
therapy for HER2-positive subgroup disease. In addition, 
real-life data is missing and is still necessary for investiga-
tion. Moreover, many of these patients may not be suitable 
for second-line treatment due to poor performance status, 
impaired organ functions, advanced age, or comorbidities. 
Therefore, choosing an effective treatment for this sub-
group may be essential. In real-life data, we retrospectively 
researched the second-line chemotherapic agent with bet-
ter survival outcomes after the first-line trastuzumab fail-
ure in HER2-positive gastric cancer.

Methods

Study Design and Patients
Data of patients who were histopathologically diag-
nosed with HER2-positive metastatic gastric cancer be-
tween 2013 and 2020 were retrospectively analyzed in 
study centers, including patients who received first-line 
trastuzumab-based chemotherapy followed by second-
line paclitaxel or FOLFIRI in metastatic gastric cancer. The 
HER2-positive criteria were defined as fluorescence in situ 
hybridization (FISH)+ with either immunohistochemistry 
(IHC2)+ or IHC3+. Patients who did not meet the HER-2 
positivity criteria were HER2-positive and did not receive 
trastuzumab as first-line therapy, who received trastu-

zumab in the second-line, who received other chemo-
therapeutic agents other than FOLFIRI or paclitaxel in the 
second-line, Eastern Cooperative Oncology Group Perfor-
mance Status (ECOG PS) of >2, and were under 18 years 
of age, as well as histological subtypes other than adeno-
carcinoma and signet ring cell carcinoma, were excluded 
from the study (Fig. 1).

Patient Evaluation
Clinic and demographic characteristics of the included 
patients were retrospectively noted. Trastuzumab was 
used in standard doses and schema in the first-line. Che-
motherapeutic agents, paclitaxel (80 mg/m2) was intra-
venously (IV) administered on days 1, 8, and 15, every 
28 days, and FOLFIRI (irinotecan IV at 180 mg/m2, 5 FU IV 
push at 400 mg/m2, leucovorin at 400 mg/m2, and 5-FU 
continuous IV infusion at 2400 mg/m2) were adminis-
tered on days 1 and 15, every 28 days, were used in same 
standard doses in all patients. Disease evaluations were 
assessed with computed tomography as a standard in all 
centers. Treatment response was evaluated by Response 
Evaluation Criteria in Solid Tumors version 1.1 criteria. The 
primary endpoint includes median overall survival (OS), 
which is considered as time from the initiation date of the 
second-line treatment until the death for any reason or 
the last date the patient was known to be alive. The sec-
ondary endpoint includes PFS, which was defined as the 
time from the initiation date of the second-line treatment 
to the date of disease progression or death. The hazard 
ratios (HRs) and corresponding 95% confidence intervals 
(CIs) for survival outcomes based on patient characteris-
tics at baseline as second-line therapy were determined. 
The Local Ethics Committee reviewed and approved this 
study with the decision number: 16/329.

Statistical Analysis
Statistical data were obtained using the Statistical Pack-
age for the Social Sciences version 24.0 (SPSS Inc., Chicago, 
IL, USA). Qualitative variables were described by frequen-

Figure 1. Flowchart of the patient selection.



155EJMI

cies and percentages, continuous and ordinal variables 
by mean, standard deviation, and median and range. The 
Kolmogorov–Smirnov test was applied to determine the 
normal distribution range. The Pearson χ2 test was used 
to compare qualitative variables. The characteristics of 
patients were evaluated with descriptive analysis. Sur-
vival analysis was performed using the Kaplan–Meier sur-
vival curves and the log-rank test. Identified risk factors for 
death risk were determined by univariate Cox regression 
analysis. Forest plot applied HRs and corresponding 95% 
CIs were estimated using univariate Cox proportional-haz-
ards regression models, stratified according to subgroups, 
for the analyses of OS and PFS. HRs of >1.0 indicated an 
increased likelihood of death. Statistical significance was 
set at p<0.05. 

Results
This study included 57 patients with HER2-positive meta-
static gastric cancer who received first-line trastuzumab-
based chemotherapy followed by second-line paclitaxel or 
FOLFIRI. Of whom, 32 (56%) received paclitaxel, whereas 25 
(44%) received FOLFIRI as second-line therapy. The mean 
age of patients for paclitaxel and FOLFIRI was 57.8±12.1 
and 54±11.8 years, respectively. Of the patients, 75% had 
an ECOG PS of 0–1 and 25% had an ECOG PS of 2. The IHC 
was 3+ in 77% of patients and 2+ in 23%, whereas the FISH 
test was positive in all groups. Frequently, cisplatin and 
capecitabine/5-FU or capecitabine and oxaliplatin/5-FU 
and leucovorin and oxaliplatin (FOLFOX) regimens had 
been used with trastuzumab in the first-line therapy. The 
most common metastatic sites were the liver, peritoneum, 
and lungs at the initiation of the second-line therapy. No le-
thal toxicity that led to drug discontinuation was reported 
in either group receiving second-line therapy. Moreover, 
our study reported deaths in 27 patients (84%) in the pacli-
taxel group and 20 (80%) in the FOLFIRI group. All deaths 
were reported to be associated with disease progression. 
No statistical differences were determined at the initiation 
of second-line therapy in baseline characteristics of both 
groups such as previous chemotherapy regimens and 
trastuzumab cycles, first-line therapy response, HER2 IHC 
expression, grade, primer site, the number of metastatic le-
sions and organs, mean age, ECOG PS, comorbidity status, 
and gender. The baseline characteristics of the 57 patients 
are listed in Table 1.

In all groups, the median follow-up time was 5.9 months 
(1.2–41.3). The median PFS was 3.8 months (95% Confi-
dence Intervals [CI]: 2.9–4.7), the 6-month PFS rate was 
30.3%, and the 1-year PFS rate was 10.7%. The median OS 
was 6.9 months (95% CI: 3.7–10.1), the 6-month OS rate was 

58.8%, and the 1-year OS rate was 23.2%. The median PFS 
was 3.5 months (95% CI: 3.1–3.9) in the paclitaxel group 
and 4.8 months (95% CI: 3.7–5.9,) in the FOLFIRI group 
(p=0.569) (Fig. 2). The median OS was 6.0 months (95% CI: 
3.9–8.2) in the paclitaxel group and 11.0 months (95% CI: 
7.6–14.3) in the FOLFIRI group (p=0.410) (Fig. 2). A numeri-
cal difference was found in PFS and OS in favor of FOLFIRI; 
however, it did not reach statistical significance between 
all the groups.

The HRs and 95% CIs of the second-line therapy for the 
PFS and OS analysis were evaluated in prespecified sub-
groups (Figs. 3 and 4). FOLFIRI treatment was determined 
to be associated with improved OS over paclitaxel in pa-
tients with grade 3 tumors or who did not have an ob-
jective response to the first-line treatment. In patients 
with grade 3 tumors, the median OS was 9.0 months in 
the FOLFIRI group and 4.2 months in the paclitaxel group. 
The OS was statistically longer in the FOLFIRI group than 
in the paclitaxel group (Hazard Ratio: 0.42, 95% CI: 0.18–
0.96, p=0.040). In patients who did not have an objective 
response to the first-line treatment, the median OS was 
10.8 months in the FOLFIRI group and 4.4 months in the 
paclitaxel group. Similarly, the OS was statistically longer 
in the FOLFIRI group than in the paclitaxel group (HR: 
0.33, 95% CI: 0.11–0.95, p=0.040). It was detected that 
FOLFIRI treatment was associated with more prolonged 
PFS than paclitaxel in patients who have lung metastasis 
or >4 metastatic lesions. Patients with lung metastases 
have a median PFS of 4.8 months in the FOLFIRI group 
and 2.6 months in the paclitaxel group. The PFS was sta-
tistically longer in the FOLFIRI group than in the paclitax-
el group (HR: 0.28, 95% CI: 0.08–0.99, p=0.047). Patients 
with >4 metastatic lesions have a median PFS which was 6 
months in the FOLFIRI group and 2.8 months in the pacli-
taxel group. In addition, the PFS was statistically longer in 
the FOLFIRI group than in the paclitaxel group (HR: 0.28, 
95% CI: 0.10–0.82, p=0.021).

Identified risk factors for death risk were determined by 
univariate Cox regression analysis (Fig. 4). In the presence 
of Grade 3 alone (HR: 0.42) and did not have a first-line ob-
jective response alone (HR: 0.33), which were defined as 
identified risk factors alone, there was a significant reduc-
tion in the risk of death with FOLFIRI compared to pacli-
taxel. Of the 18 patients with these two risk factors, ten pa-
tients received paclitaxel, and eight received FOLFIRI. The 
median OS was 3.9 months (95% CI: 2.7–5.19) in the pacli-
taxel group and 5.2 months (95% CI: 5.2–5.3) in the FOLFIRI 
group. The median OS of patients with both identified risk 
factors was statistically longer in the FOLFIRI group than in 
the paclitaxel group (p=0.047) (Fig. 5).
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Table 1. The baseline characteristics of all patients (n=57)

  Characteristic FOLFIRI (n=25) Paclitaxel (n=32)

Age, years (mean±SD) 54±11.8 57.8±12.1  p=0.354
Age    
 ≤60  18/25 (72%) 20/32 (62.5%) p=0.450
 >60  7/25 (28%) 12/32 (37.5%) 
Gender   
 Female 8/25 (32%) 8/32 (25%) p=0.559
 Male 17/25 (68%) 24/32 (75%) 
ECOG PS   
 0-1 20/25 (80%) 23/32 (71.9%) p=0.479
 2 5/25 (20%) 9/32 (28.1%) 
Smoking   
 No 11/25 (44%) 22/32 (68.8%) p=0.060
 Yes 14/25 (56%) 10/32 (31.3%) 
High level of CEA*  
 No 10/25 (40%) 11/32 (34.4%) p=0.662
 Yes 15/25 (60%) 21/32 (65.6%) 
High level of CA 19-9*  
 No 15/25 (60%) 17/32 (53.1%) p=0.604
 Yes 10/25 (40%) 15/32 (46.9%) 
At least ≥1 comorbidity  
 No 17/25 (68%) 25/32 (78.1%) p=0.389
 Yes 8/25 (32%) 7/32 (21.9%) 
Previous gastrectomy  
 Yes 4/25 (16%) 13/32 (40.6%) p=0.044
 No 21/25 (84%) 19/32 (59.4%) 
Localization   
 GEJ 14/25 (56%) 10/32 (31.3%) p=0.060
 Gastric 11/25 (44%) 22/32 (68.7%) 
Lauren’s classification  
 Intestinal 16/20 (80%) 21/29 (72.4%) p=0.544
 Diffuse 4/20 (20%) 8/29 (27.6%) 
Histologic classification  
 Adenocarcinoma 23/25 (92%) 25/32 (78.1%) p=0.154
 Signet ring cell carcinoma 2/25 (8%) 7/32 (21.9%) 
Grade   
 Grade 1&2 6/22 (27.3%) 10/26 (38.5%) p=0.413
 Grade 3 16/22 (72.7%) 16/26 (61.5%) 
De novo metastatic  
 No 3/25 (12%) 12/32 (37.5%) p=0.030
 Yes 22/25 (88%) 20/32 (62.5%) 
Liver metastasis  
 No 11/25 (44%) 7/32 (21.9%) p=0.075
 Yes 14/25 (56%) 25/32 (78.1%) 
Lung metastasis  
 No 19/25 (76%) 25/32 (78.1%) p=0.850
 Yes 6/25 (24%) 7/32 (21.9%) 
Peritoneal metastasis  
 No 16/25 (64%) 19/32 (59.4%) p=0.722
 Yes 9/25 (36%) 13/32 (40.6%) 
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Discussion

Our study evaluated the survival difference in paclitaxel 
and FOLFIRI, the commonly used agents in the second-line 
treatment of metastatic gastric cancer, in HER2-positive pa-
tients and compare with subgroup analyses. The present 
study revealed no major difference in the basal characteris-
tics of patients, which means that patients were a homoge-
neous group. Our real-life results revealed that the median 
PFS was 3.5 months with paclitaxel and 4.8 months with 
FOLFIRI, and the median OS was 6.0 months with paclitaxel 

and 11.0 months with FOLFIRI. A numerical difference was 
found in favor of FOLFIRI either the PFS or OS; however, no 
statistically significant differences were observed between 
paclitaxel and irinotecan in all groups. In addition, FOLFIRI 
provided a significant OS advantage over paclitaxel in pa-
tients with grade 3 tumors or did not have an objective 
first-line treatment response.

To the best of our knowledge, this was the first study that 
compared paclitaxel and FOLFIRI in second-line treatment 
in patients with metastatic HER2-positive gastric cancer 
who failed after first-line trastuzumab-based chemother-
apy. At present, data on which agent can be given in the 
second-line after the failure of first-line trastuzumab-based 
chemotherapy is unclear. No strong recommendation was 
determined for continuing trastuzumab beyond progres-
sion or the administration of other anti-HER therapies such 
as pertuzumab, trastuzumab emtansin, or lapatinib.[5, 7, 15-17] 
In addition, real-life data in this area is insufficient and still 
needs investigation.

Gastric cancer is a highly heterogeneous disease. For ex-
ample, in terms of metastasis, it has been shown that the 
T1 stage, which is detected at an earlier stage, may cause 
more frequent visceral metastases, such as lung and liver, 

Figure 2. Kaplan–Meier curves of PFS and OS for paclitaxel and FOLFIRI 
in the second-line treatment of metastatic gastric cancer.

Table 1. CONT.

  Characteristic FOLFIRI (n=25) Paclitaxel (n=32)

Number of metastatic organs 
 1 14/25 (56%) 19/32 (59.4%) p=0.798
 >1 11/25 (44%) 13/32 (40.6%) 
Number of metastatic lesions 
 1-4 16/25 (64%) 21/32 (65.6%) p=0.898
 >4 9/25 (36%) 11/32 (34.4%) 
HER2 expression  
 IHC3+/FISH+ 20/25 (80%) 24/32 (75%) p=0.655
 IHC2+/FISH+ 5/25 (20%) 8/32 (25%) 
First-line treatment with trastuzumab 
 Cisplatin + Capecitabine/5-FU 7/19 (36.8%) 5/29 (17.2%) p=0.125
 CAPOX/FOLFOX 12/19 (63.2%) 24/29 (82.8%) 
First-line treatment objective response 
 Yes 14/25 (56%) 18/32 (56.3%) p=0.985
 No 11/25 (44%) 14/32 (43.7%) 
First-line treatment clinical response 
 Yes 21/25 (84%) 25/32 (78.1%) p=0.577
 No 4/25 (16%) 7/32 (21.9%) 
First-line trastuzumab cut-off 
 >6 cycles 9/25 (36%) 18/32 (56.2%) p=0.129
 ≤6 cycles 16/25 (64%) 14/32 (43.8%) 

* The accepted high level for CEA and CA19-9 was >5 ng/ml and >37 U/ml, respectively; ** Abbreviation: ECOG PS; Eastern Cooperative Oncology Group 
Performance Status, GEJ; Gastroesophageal junction; FOLFIRI, 5-FU and leucovorin and irinotecan; CAPOX, capecitabine and oxaliplatin; FOLFOX, 5-FU and 
leucovorin and oxaliplatin.
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than T2 and higher stage.[18, 19] It is also a molecularly very 
heterogeneous tumor. Intratumoral and inter-patient het-
erogeneity in gastric cancer remains a significant barrier 
to drug improvement for targeted therapies.[20] Besides, 
the heterogeneity of immunostaining for HER2 is greater 
in gastric tumors than breast carcinomas, and the possi-
bility of false-result testing is higher. Due to this intratu-

moral heterogeneity, analyzing HER2 positivity in both IHC 
and FISH tests may lead to more precise outcomes. In our 
study, all patients were verified by FISH.[21] Gastric cancer 
patients who are previously treated with trastuzumab may 
develop resistance to this agent and may decrease HER2 
expression, which has been reported in 16–69% of such 
patients. Thus, the efficacy of anti-HER2 therapies is cur-

Figure 3. Forest plot of HRs for the PFS according to participant characteristics at baseline.

Figure 4. Forest plot of HRs for the OS according to participant characteristics at baseline.
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rently limited in the second-line contrary to breast cancer.
[5, 22, 23] In addition, new researches are still needed to under-
stand how to control these challenges. Therefore, current 
chemotherapeutic agents are currently the most preferred 
treatments in clinical practice.[1, 24] However, in a recent 
study, trastuzumab deruxtecan treatment contributed to 
an OS advantage over standard chemotherapy among 
patients with third-line or later therapy in HER2-positive 
advanced gastric cancer (12.5 months vs. 8.4 months, 
p=0.01).[8] This phase 2 study may recommend the third-
line treatment and beyond in gastric cancer. However, all 
patients in this study had an ECOG PS of 0–1, which may 
indicate a relatively good patient population. The RAIN-
BOW is the largest study for the second-line treatment that 
reported a survival benefit of ramucirumab in combina-
tion with paclitaxel compared with paclitaxel (9.6 months 
vs. 7.6 months).[13] The subgroup analysis of the RAINBOW 
study revealed an increased OS by 4.4 months in the com-
bination of ramucirumab with paclitaxel compared with 
paclitaxel in the second-line treatment of HER2-positive 
gastric cancer (11.4 months vs. 7.0 months). The median 
PFS was 2.7 months with paclitaxel and 4.2 months with 
combination therapy. This study shows that ramucirumab 
and paclitaxel combination could be effective and safe 
in the second-line treatment with patients who received 
trastuzumab as first-line therapy.[25] In addition, a limited 
analysis described the efficacy of ramucirumab for this 

subgroup of patients. Moreover, ramucirumab and trastu-
zumab derutexan are currently unavailable in many low-
income countries.

Chemotherapeutic agents, such as irinotecan, FOLFIRI, 
and paclitaxel, are shown to provide an OS advantage re-
gardless of HER2 status. These regimens are widely used 
in many countries, and evidence of a difference between 
chemotherapeutic agents is unavailable in the effects on 
OS and PFS outcomes.[1, 9, 11] However, these agents’ efficacy, 
subgroup analysis, and comparison in the HER2-positive 
subgroup are unknown. Our study found a median OS of 
11 months with FOLFIRI and 6 months with paclitaxel and 
provided notable survival results and information in this 
subgroup.

Insufficient efficacy in the second-line treatment and poor 
HER2-positive gastric cancer prognosis highlights the need 
for optimal treatment decision-making in the second-line 
treatment. Various accepted factors may influence the 
survival of patients with second-line therapy, which may 
help the clinicians with the decisions. PFS of <6 months for 
the first-line therapy, the response to first-line treatment, 
poor ECOG PS, poorly differentiated tumor, and disease 
extent are important risk factors for survival in the second-
line treatment.[13, 26-29] Our study revealed that, in patients 
who had grade 3 (poorly differentiated) tumors and/or did 
not have an objective first-line treatment response, FOL-
FIRI provided a significant OS advantage over paclitaxel. 
Therefore, it might be primarily recommended with these 
identified risk factors. In addition, FOLFIRI was numerically 
better OS advantage than paclitaxel in PFS <6 months, the 
extent of disease (metastasis lesions and sites), or poor 
ECOG PS; however, no statistical significance was found in 
our study. In our study, although there was no significant 
difference in most factors between the groups in baseline 
characteristics, there was a statistical difference between 
only two groups: previous gastrectomy (p=0.044) and de 
novo metastasis (p=0.030). Although it may be conceiv-
able that exposure to chemotherapy before it has metas-
tasized may cause resistance, the effect of these condi-
tions on survival is unclear in the second-line. In our study, 
no significant impact on survival was observed for these 
two conditions (univariate Cox regression analysis, Figs. 3 
and 4). Therefore, it did not affect the primary outcome of 
our study.

With the known poor prognosis of gastric cancer and limit-
ed treatment options in the second-line treatment, FOLFIRI 
might be recommended rather than paclitaxel in patients 
who had a grade 3 tumor or did not have an objective re-
sponse to the first-line treatment or had both risk factors. 
In addition, our study might contribute significant real-life 

Figure 5. Kaplan–Meier curves of OS for paclitaxel and FOLFIRI in pa-
tients with both identified risk factors, which a grade 3 and did not 
have an objective response to the first-line treatment.
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results for this particular area as there is no strong recom-
mendation for the HER2-positive subgroup in the second-
line treatment. We also know that different treatment op-
tions may be preferred for the second-line options in many 
countries, but many patients cannot access ramucirumab 
or trastuzumab deruxtecan. Therefore, this study may pro-
vide significant contributions for clinicians who choose 
paclitaxel or FOLFIRI treatments, which can be used fre-
quently among existing chemotherapy agents. Study limi-
tations include the retrospective data and relatively small 
sample size. There were no patients using ramucirumab in 
our study. Access to ramucirumab is limited in many coun-
tries that are not economically strong, such as ours. How-
ever, due to this situation, this study provides crucial in-
formation, especially for many patients who cannot reach 
ramucirumab in the second-line. The clinicians in our study 
reported no lethal toxicity that leads to drug discontinua-
tion in either group; thus, we did not include detailed in-
formation regarding adverse events. This study should be 
evaluated in a prospective longitudinal design in a larger 
group of patients.

Conclusion
The present study provided considerable real-life results in 
survival outcomes for FOLFIRI and paclitaxel in the second-
line HER2-positive metastatic gastric cancer treatment. Pa-
clitaxel and FOLFIRI have provided comparable results and 
could be used for the second-line treatment. Moreover, 
FOLFIRI provided a significant OS advantage over paclitax-
el in patients with grade 3 tumors and/or did not have an 
objective first-line treatment response. Therefore, we advo-
cate that FOLFIRI may be recommended as a preferred op-
tion rather than paclitaxel in patients with these identified 
risk factors. This study provides essential contributions, es-
pecially for many patients who cannot reach ramucirumab 
or trastuzumab deruxtecan treatments in the second-line 
of HER2-positive metastatic gastric cancer. Prospective 
new studies are needed to provide more information on 
this subject.
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