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ABSTRACT

Fluoropyrimidine+cisplatin/oxaliplatin+trastuzumab therapy is recommended for the first-line treatment of human epidermal growth 
factor receptor 2 (HER2)-positive metastatic gastric adenocarcinoma. However, there is no comprehensive study on which plati-
num-based treatment should be preferred. This study aimed to compare the treatment response and survival characteristics of patients 
with HER2-positive metastatic gastric or gastroesophageal junction (GEJ) cancer who received fluorouracil, oxaliplatin, and leucovo-
rin (mFOLFOX)+trastuzumab or cisplatin and fluorouracil (CF)+trastuzumab as first-line therapy. It was a multicenter, retrospective 
study of the Turkish Oncology Group, which included 243 patients from 21 oncology centers. There were 113 patients in the mFOLF-
OX+trastuzumab arm and 130  patients in the CF+trastuzumab arm. The median age was 62  years in the mFOLFOX+trastuzumab 
arm and 61 years in the CF+trastuzumab arm (p = 0.495). About 81.4% of patients in the mFOLFOX+trastuzumab arm and 83.1% in the 
CF+trastuzumab arm had gastric tumor localization (p = 0.735). The median progression-free survival (PFS) was significantly higher 
in the mFOLFOX+trastuzumab arm (9.4  months vs. 7.3  months, p = 0.024). The median overall survival (OS) was similar in both 
groups (18.4 months vs. 15.1 months, p = 0.640). Maintenance trastuzumab was continued after chemotherapy in 101 patients. In this 
subgroup, the median OS was 23.3 months and the median PFS was 13.3 months. In conclusion, mFOLFOX+trastuzumab is similar to 
CF+trastuzumab in terms of the median OS, but it is more effective in terms of the median PFS in the first-line treatment of HER2-
positive metastatic gastric and GEJ cancer. The choice of treatment should be made by considering the prominent toxicity findings of 
the chemotherapy regimens.
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MATERIALS AND METHODS

This study was designed and conducted as a multicenter, 
retrospective study of the Turkish Oncology Group. Study 
included 243 patients from 21 oncology centers. The inclusion 
criteria were as follows: (1) having been histopathologically 
diagnosed with HER2-positive gastric or GEJ adenocarcinoma, 
(2) being aged 18 years and over ; (3) having Eastern Cooperative 
Oncology Group Performance Status (ECOG PS) of 0, 1, or 2; 
and (4) not having received treatment in the metastatic phase. 
HER2 was evaluated by immunohistochemistry from primary 
or metastatic tumor tissue, and those evaluated with a score 
of 2 or 3 underwent fluorescent in situ hybridization (FISH). 
Tumor cell clusters with a weak to moderate complete, baso-
lateral, or lateral membranous reactivity, irrespective of the 
percentage of tumor cells stained in the biopsy specimen, and 
weak to moderate complete, basolateral, or lateral membranous 
reactivity in ≥10% of the tumor cells in the operation specimen 
were accepted as a HER2 score of 2. Tumor cell clusters with 
a strong complete, basolateral, or lateral membranous reactiv-
ity, irrespective of the percentage of tumor cells stained in the 
biopsy specimen, and strong complete, basolateral, or lateral 
membranous reactivity in ≥10% of the tumor cells in the oper-
ation specimen were accepted as a HER2 score of 3. The tumor 
was considered HER2-positive if the HER2 gene amplification 
was detected by FISH (HER2/CEP17 ratio ≥2).

Clinicopathological features, radiological findings, treat-
ments, and toxicity findings of the patients were scanned from 
their files. Chemotherapy regimens in combination with trastu-
zumab were CF (cisplatin 80 mg/m2 as intravenous [IV] infu-
sion on day 1, fluorouracil 800 mg/m2 per day as continuous IV 
infusion on days 1-5 repeated every 3  weeks) and mFOLFOX 
(oxaliplatin 85 mg/m2, leucovorin 400 mg/m2 as IV infusion on 
day 1, followed by bolus 5-FU 400 mg/m2 IV infusion on day 1, 
and then 5-FU 2400  mg/m2 as a continuous IV infusion over 
46 h starting on day 1, repeated every 14 days). A maximum of 
6 cycles of CF chemotherapy regimen were given every 21 days. 
A maximum of 12 cycles of mFOLFOX chemotherapy regimen 
were administered every 14  days. Trastuzumab was adminis-
tered at a dose of 8 mg/kg in the initial cycle and then at a dose 
of 6 mg/kg every 3 weeks with the CF regimen, and at a dose of 
6 mg/kg in the initial cycle and then at a dose of 4 mg/kg every 
2 weeks with the mFOLFOX regimen until disease progression 
or unacceptable toxicity occurred. In Turkey, trastuzumab is cov-
ered by reimbursement in combination with CF or FOLFOX 
chemotherapy in HER2 + metastatic gastric and GEJ cancer 
patients. Maintenance trastuzumab approval was obtained from 
the Turkish Drug and Medical Device Institution. RECIST 1.1 
criteria were used to determine the response to the treatment.

OS was defined as the time interval from the time of onset of 
metastatic disease to death due to any reason or last follow-up. 

INTRODUCTION

Although the incidence of gastric cancer has decreased in 
Western Europe and the United States, it still remains a major 
health problem around the world [1-3]. It is the fifth most common 
cancer worldwide and ranks third in cancer-related deaths [4].

Human epidermal growth factor receptor 2 (HER2) belongs 
to the epidermal growth factor receptor family, which plays an 
important role in the activation of signal transduction pathways 
that control epithelial cell growth, differentiation  [5,6], and 
angiogenesis [7]. Overexpression of the HER2  and/or HER2 
gene amplification can be detected in many solid tumors. In 
1998, a significant survival advantage has been achieved with 
the use of trastuzumab, an anti-HER2-targeted agent, in the 
treatment of highly aggressive HER2-positive breast cancer 
[8,9]. The rate of HER2 positivity in gastric adenocarcinoma 
patients varies between 12% and 23% [10-14]. Unlike in breast 
cancer, the importance of HER2 overexpression or amplifica-
tion in gastric cancer prognosis is unclear. While some studies 
[12,15] have claimed that HER2 positivity has no prognostic sig-
nificance in gastric cancer patients, some studies have shown 
that it is related to poor prognosis [10,16].

The NCCN guideline recommendation in the treatment 
of HER2-positive metastatic gastric adenocarcinoma is 
f luoropyrimidine+cisplatin/oxaliplatin+trastuzumab 
therapy. In the NCCN guidelines, the combination of 
fluoropyrimidine+cisplatin+trastuzumab is recommended 
as category 1 [17]. The TOGA phase 3 trial [18] compared 
chemotherapy (capecitabine+cisplatin or fluorouracil+cisplatin) 
versus chemotherapy+trastuzumab in the first-line therapy of 
patient’s metastatic gastric or gastroesophageal junction (GEJ) 
cancer. Significant overall survival (OS) and progression-free 
survival (PFS) were achieved in the chemotherapy+trastuzumab 
arm. With the TOGA trial, the addition of trastuzumab to 
chemotherapy has become the standard treatment approach for 
patients with HER2-positive metastatic gastric or GEJ. In the phase 
2 HERXO trial [19] in 45 patients, trastuzumab+capecitabine and 
oxaliplatin (XELOX) were administered as first-line therapy for 
HER2-positive metastatic gastric or GEJ cancer. In this study, it 
was emphasized that other platinum-based therapies with the 
addition of trastuzumab could be an alternative to cisplatin in the 
first-line treatment of metastatic gastric or GEJ cancer.

In the literature, studies with a very small number of 
patients were found comparing trastuzumab in combination 
with cisplatin or oxaliplatin as first-line therapy in patients 
with metastatic gastric or GEJ cancer. This study aimed to 
compare the real-life data of cisplatin and fluorouracil (CF) 
in combination with trastuzumab and fluorouracil, oxalipla-
tin, and leucovorin (mFOLFOX) in combination with trastu-
zumab in the first-line treatment in patients with metastatic 
gastric or GEJ cancer.
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PFS was defined as the time interval from initiation of the treat-
ment with trastuzumab to progression or death from any cause.

The study was approved by the Ankara City Hospital 
Ethics Committee under decision number E1/2174/2021 in 
compliance with the Helsinki Declaration.

Statistical analysis

Continuous variables were presented as the median (min-
imum-maximum) and categorical variables were presented 
as percentages. Normality of the data was analyzed using the 
Kolmogorov–Smirnov and Shapiro–Wilk tests. The Pearson 
chi-square test was used to compare the categorical vari-
ables of the two groups, and the independent sample t-test or 
Mann–Whitney U-test was used to compare the continuous 
variables of the two groups. The Kaplan–Meier method was 
used for the survival analysis. p < 0.05 was considered statisti-
cally significant. IBM SPSS Statistics for Windows 24.0 (IBM 
Corp., Armonk, NY, USA) was used for the statistical analyses.

RESULTS

A total of 243  patients were included in the study. There 
were 113  patients in the mFOLFOX+trastuzumab arm and 

130 patients in the CF+trastuzumab arm. The median age was 
62  (27-80) years in the mFOLFOX+trastuzumab arm and 
61 (28-83) years in the CF+trastuzumab arm (p = 0.495). Tumor 
localization was gastric in 81.4% and GEJ 18.6% of the patients in 
the mFOLFOX+trastuzumab arm. In the CF+trastuzumab arm, 
83.1% of the patients had gastric localization and 16.9% had GEJ 
localization. There was no difference between the two groups 
in terms of tumor localization (p = 0.735). 100 patients (88.5%) 
in the mFOLFOX+trastuzumab arm and 100 patients (76.9%) 
in the CF+trastuzumab arm had de novo metastases. Number 
of de novo metastatic patients was significantly higher in the 
mFOLFOX+trastuzumab arm (p = 0.018). There was no statis-
tically significant difference between the two groups regarding 
the patients’ gender, ECOG-PS, and comorbidity (Table 1).

The median chemotherapy duration of the patients in 
the mFOLFOX+trastuzumab group was 5  months, and the 
median maintenance trastuzumab duration was 8 months. The 
median chemotherapy duration of the CF+trastuzumab group 
was 4.5  months, and the median maintenance trastuzumab 
duration was 5.8 months. There was no difference between the 
two groups in terms of chemotherapy or trastuzumab treat-
ment duration (p = 0.231 and p = 0.053, respectively) (Table 1).

The treatment response results of a total of 236  patients 
were available. In the mFOLFOX+trastuzumab arm, 10 patients 

TABLE 1. Clinical characteristics of the treatment groups

mFOLFOX+trastuzumab (n=113) CF+Trastuzumab (n=130)
p-value

Median (minimum: maximum) n (%) Median (minimum: maximum) n (%)
Age of diagnosis (years) 62 (27-80) 61 (28-83) 0.495
Duration of chemotherapy (months) 5 (1.2-17.3) 4.5 (1.1-17.15) 0.231
Maintenance trastuzumab

No 62 (54.9) 80 (61.5) 0.293
Yes 51 (45.1) 50 (38.5)

Duration of maintenance trastuzumab (months) 8 (0.3-42.4) 5.8 (0.3-52.6) 0.053
Gender

Female 30 (26.5) 33 (25.4) 0.836
Male 83 (73.5) 97 (74.6)

Comorbidity
No 63 (55.8) 77 (59.2) 0.584
Yes 50 (44.2) 53 (40.8)

ECOG-PS
0-1 103 (91.1) 117 (90) 0.137
2 10 (8.9) 13 (10)

Metastasis
De novo metastasis 100 (88.5) 100 (76.9) 0.018*
Distant recurrence 13 (11.5) 30 (23.1)

Tumor location
Gastroesophageal junction 21 (18.6) 22 (16.9) 0.735
Gastric 92 (81.4) 108 (83.1)

Treatment response
CR 10 (9.2) 10 (7.9) 0.721
PR 62 (56.9) 61 (48) 0.175
SD 16 (14.7) 21 (16.5) 0.696
PD 21 (19.3) 35 (27.6) 0.135
ORR 72 (66.1) 71 (55.9) 0.112

mFOLFOX: Fluorouracil, oxaliplatin, and leucovorin; CF: Cisplatin and fluorouracil; ECOG PS: Eastern Cooperative Oncology Group Performance 
Status; CR: Complete response; PR: Partial response; SD: Stable disease; PD: Progressive disease; ORR: Objective response rate
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(9.2%) had complete response (CR), 62  (56.9%) had partial 
response (PR), 16 (14.7%) had stable disease (SD), and 21 (19.3%) 
had progressive disease (PD). In the CF+trastuzumab arm, 
10 patients (7.9%) had CR, 61 (48%) PR, 21 (16.5%) had SD, and 
35  (27.6%) had PD. The objective response rate (ORR) was 
obtained in 72 patients (66.1%) who received mFOLFOX+tras-
tuzumab, while it was obtained in 71  patients (55.9%) who 
received CF+trastuzumab. There was no difference in the rates 
of CR, PR, SD, PD, and ORR between the two groups (p = 0.721, 
p = 0.175, p = 0.696, p = 0.135, and p = 0.112, respectively) (Table 1).

The median OS was 18.4 (14-22.8) months in the mFOLF-
OX+trastuzumab arm and 15.1  (12.3-18) months in the 
CF+trastuzumab arm (p = 0.640) (Figure 1). The median PFS 
was statistically significantly higher in the mFOLFOX+tras-
tuzumab arm than in the CF+trastuzumab arm (9.4 [8-10.9] 
months vs. 7.3 [6.4-8.2] months) (p = 0.024) (Figure 2).

At the end of the study, 34  (13.9%) patients were still on 
maintenance trastuzumab therapy, and 22  patients (9%) 
stopped receiving treatment voluntarily while on maintenance 
trastuzumab therapy. The reason for discontinuation of the 
trastuzumab treatment was disease progression in 169 patients 
(69.7%), toxicity in 8 patients (3.3%), and death from any cause 
in 10 patients (4.1%). Four of the patients who developed tox-
icity (decrease in left ventricular ejection fraction [LVEF] of 
grade 3 and above) were in the mFOLFOX+trastuzumab arm. 
Four of the patients who developed toxicity (1 patient due to 
trastuzumab anaphylaxis, and 3 patients due to a decrease in 
LVEF of grade 3 and above) were in the CF+trastuzumab arm. 
There were no deaths due to trastuzumab or chemotherapy 
toxicity.

There were 101  patients who continued maintenance 
trastuzumab after chemotherapy+trastuzumab. Patients who 
received maintenance trastuzumab were analyzed as a sub-
group. The median age of these patients was 59 (28-76) years. 
Twenty-three (22.8%) patients were female and 78 (77.2%) were 
male. In patients receiving maintenance trastuzumab, 90.1% of 
the tumors were gastric localized and 9.9% were GEJ localized. 
There was de novo metastasis in 89.1% of the patients. Moreover, 
50.5% of the patients received FOLFOX+trastuzumab and 
49.5% received CF+trastuzumab. Thirteen (12.9%) patients 
developed CR, 70 (69.3%) developed PR, 14 (13.9%) developed 
SD, and 4 (4%) developed PD. The median OS was 23.3 (21.5-
25.1) months (Figure 3A). The median PFS was 13.3 (11.6-14.9) 
months (Figure 3B).

DISCUSSION

This retrospective observational study compared the real-
life data of CF+trastuzumab versus mFOLFOX+trastuzumab as 
first-line therapy in patients with metastatic gastric and GEJ ade-
nocarcinoma. To the best of our knowledge, this is the first study 
with a large number of patients to compare these two chemo-
therapy regimens combined with trastuzumab as first-line ther-
apy in patients with metastatic gastric and GEJ adenocarcinoma. 
In this study, the median OS in the mFOLFOX+trastuzumab 
arm was 18.4  months. Although a 3.3-month OS benefit was 
detected in the mFOLFOX+trastuzumab arm, it did not reach 
statistical significance. However, the median PFS was signifi-
cantly higher in the mFOLFOX+trastuzumab arm when com-
pared to the CF+trastuzumab arm.

In the phase 3 TOGA trial [18] published in 2010, it was 
shown that patients with a higher expression of HER2 ben-
efited more by the addition of trastuzumab. The median OS 
was 13.8  months in the chemotherapy+trastuzumab arm 
and 11.1 months in the chemotherapy arm (p = 0.0046). The 
median PFS was 6.7  months in the trastuzumab arm and 
5.5 months in the chemotherapy arm (p = 0.0002). After this 

FIGURE 2. Kaplan–Meier analysis for PFS of the treatment 
arms (mFOLFOX+trastuzumab vs. CF+trastuzumab). FOLFOX: 
Fluorouracil, oxaliplatin, and leucovorin; CF: Cisplatin and fluo-
rouracil; PFS: Progression-free survival.

FIGURE 1. Kaplan–Meier analysis for OS of the treatment 
arms (mFOLFOX+trastuzumab vs. CF+trastuzumab). FOLFOX: 
Fluorouracil, oxaliplatin, and leucovorin; CF: Cisplatin and fluo-
rouracil; OS: Overall survival.
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study, adding trastuzumab to chemotherapy became the stan-
dard treatment approach for HER2-positive gastric and GEJ 
patients, with a 26% reduction in mortality. In the TOGA trial, 
in the chemotherapy+trastuzumab arm, 5% of patients had 
CR, 42% had PR, 32% had SD, and 12% had PD. In that study, 
in the CF+trastuzumab arm, 7.9% of the patients had CR, 48% 
had PR, 16.5% had SD, and 27.6% had PD. In the study con-
ducted herein, in the CF+trastuzumab arm, median the OS 
and median PFS were numerically higher when compared to 
the same treatment arm in the TOGA study. Moreover, the 
ORR seemed to be better in our study, which may have been 
because capecitabine was used instead of fluorouracil in addi-
tion to cisplatin in the TOGA trial. In the combination with 
trastuzumab+cisplatin, the capecitabine may have been less 
effective than the fluorouracil. Another important study on 
this subject is the phase 2 HERXO trial [19]. Forty-five patients 
with advanced or GEJ cancer received XELOX+trastuzumab 
as first-line therapy. The median OS was 13.8 months and the 
median PFS was 7.1 months in the HERXO trial. The tumor 
response rates were as follows: CR was 8.9%, PR was 37.8%, 
and SD was 31.1%. In the HERXO trial, it was emphasized that 
other platinum-based therapies with the addition of trastu-
zumab could be an alternative to cisplatin in the first-line treat-
ment of metastatic gastric or GEJ cancer. There are also phase 
2 studies investigating the efficacy of XELOX+trastuzumab 
conducted in different centers. In a phase 2 study conducted 
in Korea in 64  patients with chemotherapy-naive, locally 
advanced, unresectable or metastatic gastric or GEJ adeno-
carcinoma [20], the patients received a median of 10  cycles 
of capecitabine, 8 cycles of oxaliplatin, and 10 cycles of tras-
tuzumab. The median OS was 21  months, median PFS was 
9.8 months, and the treatment response rates were as follows: 
CR was 4%, PR was 64%, and SD was 21%. In the phase 2 study 
of Gong et al. [21], XELOX+trastuzumab was administered 
to 51  patients with unresectable, locally advanced or met-
astatic gastric/GEJ adenocarcinoma. The median OS was 
19.5 months, median PFS was 9.2 months, and the treatment 

response rates were as follows: CR was 1.9%, PR was 64.7%, and 
SD was 19.6%. In these 3 above-mentioned phase 2 studies, the 
median OS ranged from 13.8 months to 21 months, and the 
median PFS ranged from 7.1 months to 9.8 months. However, 
these studies had relatively small patient numbers when com-
pared to the number of patients in the FOLFOX+trastuzumab 
arm in the study conducted herein. In addition to metastatic 
patients, unresectable, locally advanced patients were also 
included in these studies. Our study included only patients 
with metastatic disease and the median OS and median PFS 
were better than those in the HERXO study and were similar 
to those in the other two phase 2 studies, which may suggest 
that oxaliplatin and fluorouracil work better than oxaliplatin 
and capecitabine in combination with trastuzumab. Another 
study supporting this hypothesis was conducted by Jimenez-
Fonseca et al. [22], conducted on patients with advanced dis-
tal esophageal, GEJ, and gastric adenocarcinomas, in which 
158 patients (26.5%) received XELOX+trastuzumab, 86 (14.4%) 
received FOLFOX+trastuzumab, and 81  (13.6%) received 
CF+trastuzumab treatment. In the FOLFOX+trastuzumab 
arm, the median PFS was 9.6 months, and the median OS was 
16.5 months; in the CF+trastuzumab arm, the median PFS was 
7.8 months, and the median OS was 13.7 months; and in the 
XELOX+trastuzumab arm, the median PFS was 7.7 months, 
and the median OS was 13.7 months. In this study, median PFS 
and median OS in the FOLFOX+trastuzumab arm were better 
than in the XELOX+trastuzumab arm or the CF+trastuzumab 
arm. In the study herein, FOLFOX+trastuzumab provided 
a numerically high OS benefit and statistically significant 
high PFS benefit. Moreover, although numerically bet-
ter ORR and disease control rates were obtained in the 
FOLFOX+trastuzumab arm in the current study, this did not 
reach statistical significance.

In the study of Gürbüz et al., in which they evaluated 
maintenance herceptin treatment after chemotherapy in 
HER2-positive, unresectable, locally advanced or meta-
static gastric adenocarcinoma patients, 24  patients received 

FIGURE 3. (A) Kaplan–Meier analysis for OS in patients receiving maintenance trastuzumab; (B) Kaplan–Meier analysis for PFS 
in patients receiving maintenance trastuzumab. OS: Overall survival; PFS: Progression-free survival.

A B
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CF+trastuzumab, and 11  patients received mFOLFOX+tras-
tuzumab treatment. All of the patients received a median 
of 13 maintenance cycles of trastuzumab, with or without 
capecitabine, after backbone chemotherapy. The median OS 
was 17.4 months and the median PFS was 12 months. CR was 
detected in 22% of the patients, PR was detected in 68%, and 
SD was detected in 8%. In our study, there were 101 patients 
who continued maintenance trastuzumab after chemother-
apy+trastuzumab. The CR rate of the patients was 12.9%, 
PR rate was 69.3%, and SD rate was 13.9%. The median OS 
was 23.3  months, while the median PFS was 13.3  (11.6-14.9) 
months. In both studies evaluating maintenance trastuzumab 
therapy, OS and PFS seemed to be better in the patients who 
received maintenance trastuzumab therapy than in the overall 
patient group. The better response of a group of patients to 
trastuzumab in the HER2-positive metastatic gastric or GEJ 
cancer group may be explained by the presence of a different 
underlying mechanism that increases the response to trastu-
zumab, other than HER2 positivity. This suggests the differ-
ence in tumor biology.

In this study, the rate of discontinuation of treatment due to 
trastuzumab-related toxicity was 3.3% (8 patients). Treatment 
was discontinued in 2.8% of the patients due to a low LVEF of 
grade 3 and above. In the HERXO trial [19], grade 3 and above 
side effects were observed in 44.4% of patients, asymptomatic 
LVEF decrease of grade 2 was observed in 2 patients (4.4%), 
and clinically proven heart failure developed in 1  patient. In 
another study on patients with metastatic gastric GEJ cancer 
receiving XELOX+trastuzumab, trastuzumab was discon-
tinued in 6  patients because asymptomatic LVEF decreased 
below 50%, but no heart failure was reported [21]. In the 
NSABP-B31 study [23], conducted in breast cancer patients, 
the rate of development of grade 3-4 heart failure was 1.3% in 
the chemotherapy (anthracycline and taxane-based chemo-
therapy)+trastuzumab arm and 4% in the chemotherapy arm. 
Similarly, in the HERA study [24], conducted in breast cancer 
patients, a significant LVEF reduction of 4.1% was observed 
in the arm that received adjuvant trastuzumab for 1 year. It is 
not possible to conduct a one-to-one comparison because the 
cytotoxic chemotherapies regimens and the patient popula-
tion are different in breast cancer and gastric cancer studies, 
but care should be taken in terms of LVEF reduction and heart 
failure in patients treated with trastuzumab.

Although there are studies comparing FOLFOX and DCF 
(docetaxel, cisplatin, and fluorouracil) in terms of the side effect 
profile in metastatic gastric cancer, there is no large-scale study 
comparing FOLFOX+trastuzumab with CF+trastuzumab. In 
a study comparing mDCF and FOLFOX-4 in advanced stage 
gastric adenocarcinoma, hematological side effects (neutro-
penia, neutropenic fever, and thrombocytopenia) were more 
common in the mDCF arm, but neuropathy was seen more 

frequently in the FOLFOX-4 arm [25]. In the REAL2 trial, trip-
let therapy with epirubicin and cisplatin+fluorouracil (ECF) 
or capecitabine (ECX), or triplet therapy with epirubicin and 
oxaliplatin+fluorouracil (EOF) or capecitabine (EOX) treat-
ment were compared [26]. When compared with cisplatin, 
oxaliplatin was associated with significantly less grade 3 and 
higher neutropenia and alopecia but significantly more grade 3 
and higher diarrhea and peripheral neuropathy. The phase 3 
KEYNOTE-811 study will evaluate the efficacy and safety of 
pembrolizumab in combination with trastuzumab and che-
motherapy as first-line therapy in patients with advanced 
HER2-positive gastric or GEJ adenocarcinoma. In a study 
comparing FOLFOX+trastuzumab with CF+trastuzumab, 
grade  3-4 diarrhea was seen in 2.5% of the CF+trastuzumab 
arm and 9.3% in the FOLFOX+trastuzumab arm; grade  3-4 
thrombosis was seen in 8.6% of the CF+trastuzumab arm and 
3.5% in the FOLFOX+trastuzumab arm; and grade  3-4 sto-
matitis was seen in 11% of the CF+trastuzumab arm and 9% 
in the FOLFOX+trastuzumab arm [22]. Considering the side 
effects mentioned in these studies, it can be decided whether 
the treatment to be added to trastuzumab in HER2-positive 
patients is FOLFOX or CF.

In this study, there were 23  patients with ECOG PS 2. 
Patients with poor PS (e.g., ECOG PS >2) are known to gen-
erally tolerate chemotherapy poorly, regardless of age, but 
ECOG PS usually does not adequately reflect the degree of 
functional impairment in patients [27].

Both in the TOGA trial [18] and HERXO trial [19], after 
six cycles of chemotherapy+trastuzumab, chemotherapy was 
stopped and trastuzumab treatment continued until progres-
sion or adverse toxicity occurred. However, it may be possible 
to prolong the duration of chemotherapy in addition to tras-
tuzumab in patients who have not developed chemotherapy 
toxicity and have a high tumor burden.

There were some limitations in this study. First, it was a 
retrospective study. Second, metastatic patients were included 
in the study, but information about the metastasis sites and the 
number of metastases could not be obtained. Third and one 
of the most important limitations was the unavailability of the 
chemotherapy side-effect profiles of the treatments from the 
hospital records. Therefore, no comparison could be made 
between the two groups in terms of the chemotherapy side-ef-
fect profile.

CONCLUSION

In this study, mFOLFOX+trastuzumab was similar to 
CF+trastuzumab in terms of OS and it was more effective in 
terms of PFS in the first-line treatment of HER2-positive met-
astatic gastric and GEJ cancer patients. The choice of treat-
ment should be made by considering the prominent toxicity 
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findings of the chemotherapy regimens. However, there are 
still questions regarding the continuation of chemotherapy 
with trastuzumab in maintenance therapy in patients who do 
not have any signs of chemotherapy toxicity and respond to 
treatment. The fact that the median OS and median PFS were 
better in the patients receiving maintenance trastuzumab sug-
gested underlying HER2 positivity in this patient group, as well 
as different tumor biology, which will increase the response to 
anti-HER2 therapy. Further studies are needed to determine 
the answers to these questions.
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