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Purpose This study aimed to evaluate the survivals of patients with metastatic or recurrent gastric cancer (MRGC) over a period of
16 years and to investigate the recent changes in chemotherapy patterns.

Materials and Methods A total of 5,384 patients who received chemotherapy for MRGC between 2000 and 2015 were analyzed.
The analysis focused on a comparison of the first-line chemotherapy between four periods: 2000-2003 (period 1), 2004-2007 (per-
iod 2), 2008-2011 (period 3), and 2012-2015 (period 4).

Results There were 880 patients (16%) in period 1, 1,573 (29%) in period 2, 1,435 (27%) in period 3, and 1,496 (28%) in period 4.
Cytotoxic doublet-based therapy was the most commonly used (78%) first-line chemotherapy, and the combination of trastuzumab
and doublet chemotherapy was provided to 288 patients. The overall survival (OS) rates at 12 and 24 months were steadily improved
as follows: 39.2% and 14.6% in period 1, 43.5% and 17.6% in period 2, 50.3% and 20.6% in period 3, and 51.7% and 24.1% in period
4, respectively (p < 0.001). Among the patients who received the doublet-based chemotherapy, the median OS of those who received
trastuzumab was 18.0 months (95% confidence interval [Cl], 15.5 to 20.6), while that of those who received other doublet therapies
was 11.2 months (95% Cl, 10.8 to 11.6).

Conclusion The OS was improved over time with advancements in chemotherapy, particularly the introduction of the anti-HER2-
targeted agent, which contributed to the increase in the number of long-term survivors and established the superiority of OS for the

treatment of MRGC.
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Introduction

Gastric cancer is one of the most common causes of cancer-
related mortality worldwide [1]. In Korea, gastric cancer is the
second leading malignancy in terms of incidence rate and the
fourth leading cause of cancer-related deaths [2]. At present,
systemic therapy is considered as the primary treatment in
patients with advanced unresectable or non-curatively resect-
ed gastric cancer [1,3]. Nonetheless, the median survival of
patients with metastatic or recurrent gastric cancer (MRGC)
is approximately 1 year in clinical practice.

Over recent years, with advancements in the pathophysi-
ological understanding, other tumors, such as lung, or colo-
rectal cancers, have increased the biomarker-driven treatment
options leading to individual treatment plans and improve-
ments in the 5-year overall survival (OS) rate from less than
5% to 25%-40% in patients with advanced or metastatic dis-

ease [4,5].

Until the 2000s, most clinical trials for patients with MRGC
were focused on the introduction of new cytotoxic agents
or novel combinations of agents or on the modification of
existing regimens [6-8]. However, since the 2010s, the trend of
clinical trials was changed to actively explore the biomarker-
driven targeted agents or novel agents in combination with
cytotoxic chemotherapy [9-13]. The most representative exa-
mple of this is trastuzumab, an anti-human epidermal grow-
th factor receptor 2 (HER2)-targeted agent, which is now a
standard agent used in patients with HER2-positive gastric
cancer [9]. Similarly, ramucirumab, a monoclonal anti-vascu-
lar endothelial growth factor receptor 2 antibody, demonstrat-
ed prolonged survival in advanced gastric cancer patients in a
second-line setting [14,15].

Recently, real-world analysis is increasingly being used
because data from these analyses can be utilized for compara-
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ble validations of clinical trials [16]. Furthermore, the clinical
trial data may not be representative of the general population
and may underestimate clinically essential subgroups in real
practice.

Previously, we reported an increase in the survival rates
of patients with MRGC over a period of 12 years due to
advances in chemotherapy and supportive care [17]. This
study aimed to update the survival outcomes of the patients
using a prospectively collected registry and to investigate the
causes for the change in survival over a period of 16 years.

Materials and Methods

1. Patients and data collection

All patients who were treated for advanced gastric cancer
between January 2000 and December 2015 at the Asan Medi-
cal Center (Seoul, Korea) were retrospectively screened. A
total of 5,931 patients who received first-line palliative chem-
otherapy for MRGC were identified. Patients who were > 19
years of age with histologically confirmed adenocarcinoma
of the stomach and who had received at least one cycle of
chemotherapy were included in the study. Those who had
a history of other malignancies, an unknown start date of
first-line chemotherapy at other hospitals, or microscopic
residual tumors after prior R1 resection were excluded. Of
the 5,931 patients screened, 5,384 fulfilled the inclusion crite-
ria. The records of the patients, stored in a prospectively col-
lected registry, were reviewed for information regarding the
demographic data, tumor characteristics, type of treatment,
treatment responses, and survival. The last update for each
patient was obtained in October 2018 until the date of death
or the end of the follow-up period. The analysis focused on
four intervals: 2000-2003 (period 1), 2004-2007 (period 2),
2008-2011 (period 3), and 2012-2015 (period 4).

Chemotherapy was categorized according to the regimen

type as follows:
(1) single (fluoropyrimidine [F], taxane [T] or irinotecan [I]);
(2) doublet (F/platinum [P], T/P, F/I, F/T, T/1, anthracycline
[A]/P, or A/F); (3) doublet/ Tmab (F/P with trastuzumab);
(4) doublet/novel (F/P with novel agents in clinical trials);
(5) triplet (F/P/T); (6) single/Rmab (T with ramucirumab);
(7) immunotherapy (immune checkpoint inhibitors).

The patients were grouped according to our prognostic
model for MRGC [18]. This model used a scoring system
consisting of eight prognostic factors: Eastern Cooperative
Oncology Group (ECOG) performance status (PS) of = 2 or
bone metastasis (2 points each); absence of gastrectomy, peri-
toneal metastasis, or lung metastasis; alkaline phosphatase
level > 120 TU/L; albumin level < 3.3 g/dL; and total bili-
rubin level > 1.2 mg/dL (1 point each). The patients were

divided into good (0-1 point), moderate (2-3), and poor (= 4)
risk groups based on the scores.

2. Statistical analysis

Differences in patient and tumor characteristics between
the four periods were analyzed using the chi-square test
or ANOVA test. OS was measured from the date of start-
ing the first-line chemotherapy until death from any cause.
Progression-free survival (PFS) was measured from the date
of starting the first-line chemotherapy until tumor progres-
sion or death from any cause. The survival rates were esti-
mated using the Kaplan-Meier method and compared using
the log-rank test. Prognostic factors were analyzed using
Cox proportional hazard regression models. A two-sided
p-value <0.05 was considered significant, and 95% confidence
intervals (CIs) were calculated. Using a conservative Bonfer-
roni correction for multiple comparisons, type I errors were
adjusted. All statistical analyses were performed using
the SPSS ver. 25.0 software package (IBM SPSS Statistics,
Armonk, NY).

Results

1. Baseline characteristics over a 16-year period

Between 2000 and 2015, 5,384 patients received palliative
chemotherapy as first-line treatment for MRGC: 880 (16%) in
period 1, 1,573 (29%) in period 2, 1,435 (27%) in period 3, and
1,496 (28%) in period 4. The median age of the patients was
56 years (range, 19 to 91 years), and about 36% of the patients
presented with recurrent gastric cancer over the 16 years. The
clinical characteristics of the patients are shown in Table 1.
Slight but significant changes in the following characteristics
were observed between period 1 and the other three periods:
> 65 years age; poor ECOG PS (2/3); two or more metastases;
peritoneal, lung, or bone metastasis; and poor-risk group in
the prognostic model over time (p for trend < 0.001).

2. Treatment characteristics over the four periods

In the first-line chemotherapy, cytotoxic doublet-based
treatment was most commonly used (74%) followed by a
single-agent (14%). The results of the analysis of the chem-
otherapy data during the four periods are summarized
in Table 2. About 11% of the patients (n=581) were treated
using new agents, and the use of the trastuzumab-combined
doublet therapy was increased up to 15% during period 4
when compared to the other three periods (4%). Second-line
chemotherapy was administered to 55% of the patients, and
52% of them received the third-line chemotherapy. The pro-
portion of patients who received the second- and third-line
treatments was significantly increased over periods 2, 3, and
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Table 1. Patient characteristics at first-line chemotherapy according to the treatment periods

Clinical characteristic Total 2000-2003 2004-2007 2008-2011 2012-2015 p for
(n=5,384,100%) (n=880,16.3%) (n=1,573,29.2%) (n=1,435,26.7%) (n=1,496, 27.8%) trend

Male sex 3,521 (65.4) 582 (66.1) 1,023 (65.0) 952 (66.3) 964 (64.4) 0.688
Age (yr)

Median (range) 56 (19-91) 54 (19-78) 57 (20-87) 57 (20-91) 57 (19-91) <0.001

>65 1,415 (26.3) 132 (15.0) 426 (27.1) 419 (29.2) 438 (29.3) <0.001
ECOG PS

0/1 4,773 (88.8) 835 (94.9) 1,387 (88.2) 1,245 (87.1) 1,306 (87.7) <0.001

2/3 600 (11.2) 45 (5.1) 186 (11.8) 185 (12.9) 184 (12.3)
Gastrectomy, done 2,387 (44.3) 409 (46.5) 735 (46.7) 620 (43.2%) 623 (41.6) 0.015
Histology

WD/MD 1,433 (26.6) 206 (23.4) 405 (25.7) 395 (27.5) 427 (28.5) <0.001

PD/SRC/Undiff 3,363 (62.5) 568 (64.5) 890 (56.6) 885 (61.7) 1,020 (68.2)

Unclassified 588 (10.9) 106 (12.0) 278 (17.7) 155 (10.8) 49 (3.3)
Status

Recurrent 1,941 (36.1) 303 (34.4) 599 (38.1) 510 (35.5) 529 (35.4) 0.233

Initially advanced 3,443 (63.9) 577 (65.6) 974 (61.9) 925 (64.5) 967 (64.6)
Metastatic sites, 2 or more 1,935 (36.2) 233 (26.5) 509 (32.4) 560 (39.5) 633 (42.8) <0.001
Peritoneal, metastasis 2,534 (47.2) 377 (42.8) 688 (43.7) 750 (52.7) 719 (48.4) <0.001
Liver, metastasis 1,338 (25.0) 224 (25.5) 426 (27.1) 355 (24.9) 333 (22.5) 0.033
Lung, metastasis 269 (5.0) 33 (3.8) 82 (5.2) 68 (4.8) 86 (5.8) 0.156
Bone, metastasis 396 (7.4) 49 (5.6) 112 (7.1) 106 (7.5) 129 (8.7) 0.041
ALP > 120 IU/L 1,159 (21.8) 261 (29.8) 297 (19.1) 286 (20.3) 315 (21.1) <0.001
Albumin < 3.3 g/dL 1,462 (27.4) 216 (24.6) 465 (29.9) 368 (26.2) 413 (27.7) 0.025
Total bilirubin > 1.2 mg/dL 368 (6.9) 59 (6.8) 114 (7.4) 100 (7.1) 95 (6.4) 0.722
Prognostic score

0-1 (good) 2,313 (43.0) 379 (43.1) 695 (44.2) 604 (42.2) 635 (42.4) <0.001

2-3 (moderate) 2,287 (42.5) 430 (48.9) 642 (40.8) 597 (41.7) 618 (41.3)

4 or more (poor) 779 (14.5) 71 (8.1) 236 (15.0) 229 (16.0) 243 (16.2)

Value are presented as number (%) unless otherwise indicated. ALP, alkaline phosphatase; ECOG PS, Eastern Cooperative Oncology
Group Performance Status; MD, moderately differentiated; PD, poorly differentiated; SRC, signet ring cell; Undiff, undifferentiated; WD,

well-differentiated.

4 when compared to period 1 (p < 0.001). In period 4, the
ramucirumab-combination chemotherapy and immunother-
apy were introduced, and given to about 4% to 5% patients in
the second-line and third-line treatment, respectively.

3. Response rate according to the first-line treatment

Of the 2,525 patients (47%) with measurable disease, about
42% achieved a partial response and 3% (n=66) achieved a
complete response, making the overall response rate (ORR)
as 44.4% (95% CI, 41.5 to 47.3) (Table 3). According to the
first-line treatment, the ORR was higher in patients who
received trastuzumab-combined doublet therapy (68%) and
triple therapy (59%) compared to those who received other
treatments.
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4. Survival outcome over the four periods

Overall, 94% of the patients (n=5,060) died, with a median
OS of 11.0 months (95% CI, 10.7 to 11.4). The median follow-
up time for the living patients was 74.5 months (interquar-
tile range, 48.0 to 133.4 months). The median OS (95% CI)
and long-term survivals steadily improved over the study
period: 9.6 months (9.0-10.2) in period 1, 10.3 months (9.7-
10.8) in period 2, 11.9 months (11.2-12.6) in period 3, and 12.2
months (11.5-12.9) in period 4 (log-rank, p < 0.001) (Fig. 1A).
In contrast to the steady increase in OS curves from periods
1 to 4, the PFS curves were similar in periods 1 (5.6 months,
5.2-6.0), 2 (5.3 months, 5.0-5.7), and 3 (5.8 months, 5.5-6.2),
with a significant increase in period 4 (7.0 months, 6.5-7.4; p <
0.001) (Fig. 1B). In terms of the survival rate, the OS (95% CI)
at 12 and 24 months demonstrated a steady rise as follows:
39.2% (33.8-44.6) and 14.6% (8.2-21.0), respectively, in period
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Table 2. Treatment characteristics according to the treatment periods

Total 2000-2003 2004-2007 2008-2011 2012-2015 p for
(n=5,384) (n=880,16.3%) (n=1,573,29.2%) (n=1,435,26.7%) (n=1,496, 27.8%) trend

Clinical characteristic

First-line chemotherapy
Single”
Doublet?
Doublet/Tmab®
Doublet/Novel?
Triplet®
Others

Second-line chemotherapy
Received
Single”
Doublet?
Single /Rmab”
Others

Third-line chemotherapy
Received
Single”
Doublet”
Immunotherapy?
Others

772 (14.3)
3,429 (63.7)
288 (5.3)
287 (5.3)
343 (6.4)
265 (4.9)

2,945 (54.7)
1,267 (43.0)
1,333 (63.8)
39 (1.3)
306 (10.4)

1,527 (51.9)

350 (22.9)

1,033 (67.6)
19(1.2)
125 (8.2)

94 (10.7)
622 (70.7)

79 (9.0)
85(9.7)

409 (46.4)
115 (28.1)
261 (50.6)

33(8.1)

167 (40.8)
48 (28.7)
107 (64.1)

12 (7.2)

859 (54.5)
408 (47.5)
435 (37.2)

16 (1.9)

432 (50.3)
64 (14.8)
361 (83.6)

7 (1.6)

148 (10.3)
946 (65.9)
53 (3.7)
147 (10.2)
86 (6.0)
55 (3.8)

833 (58.1)
401 (48.1)
310 (38.7)

122 (14.6)

459 (55.1)
88 (19.2)
327 (71.2)

44 (9.6)

844 (56.5)
343 (40.6)
327 (45.3)
39 (4.6)
135 (16.0)

469 (55.6)

150 (32.0)

238 (50.7)
19 (4.1)
62 (13.2)

<0.001

<0.001
<0.001

<0.001
<0.001

Values are presented as number (%). Single: fluoropyrimidine (F), taxane (T), or irinotecan (I), YDoublet: F/platinum (P), T/P, F/L F/T,
T/1, anthracycline (A)/P, A/F, “Doublet/ Tmab: F/P with trastuzumab, YDoublet/Novel: F/P with novel agents in clinical trials, ®Triplet:

F/P/T, *Single/Rmab: T with ramucirumab, ®Immunotherapy: immune checkpoint inhibitors.

Table 3. Response rate in patients with measurable disease according to the first-line treatment

Chemotherapy Total Doublet” Doublet/Tmab? Doublet/Novel? Triplet?
(n=2,525) (n=1,426) (n=217) (n=214) (n=189)
CR/PR 1,113 (44.4) 74 (20.7) 627 (44.0) 147 (67.7) 115 (53.7) 112 (59.3)
SD 655 (25.9) 97 (27.2) 382 (26.8) 39 (18.0) 64 (29.9) 36 (19.0)
PD 391 (15.5) 106 (29.7) 217 (15.2) 11 (5.1) 14 (6.5) 10 (5.3)
NE 366 (14.5) 80 (22.4) 200 (14.0) 20 (9.2) 21 (9.8) 31 (16.4)

Values are presented as number (%). CR, complete response; NE, not evaluable; PD, progressive disease; PR, partial response; SD, stable
disease. ¥Single: fluoropyrimidine (F), taxane (T), or irinotecan (I), YDoublet: F/ platinum (P), T/P, F/L F/T, T/L, anthracycline (A)/P, A/F,
9Doublet/Tmab: F/P with trastuzumab, YDoublet/Novel: F/P with novel agents in clinical trials, “Triplet: F/P/T.

1; 43.5% (39.8-47.2) and 17.6% (13.1-22.1), respectively, in
period 2; 50.3% (46.6-54.0) and 20.6% (15.9-25.3), respectively,
in period 3; and 51.7% (48.0-55.4) and 24.1% (19.5-28.7), res-
pectively, in period 4 (p < 0.001) (S1 Fig.).

5. Survival outcome according to the first-line treatment
According to the first-line treatment, the median OS was
8.7 months in patients who received the single-agent therapy,
11.0 months in those who received the doublet therapy, 11.7
months in those who received doublet therapy with novel
agents, 18.0 months in those who received doublet therapy

with trastuzumab, 14.7 months in patients who received tri-
plet therapy, and 10.0 months in the others group (p < 0.001)
(Fig. 2A). The median PFS associated with the treatments
were as follows: 4.2 months in single-agent, 5.7 months in
doublet, 6.7 months in doublet with novel agents, 9.3 months
in doublet with trastuzumab, 8.0 months in triplet, and 4.5
months in the others group (p < 0.001) (Fig. 2B). Similar to the
results of the treatment response, OS and PFS were longer in
patients treated with trastuzumab-combined doublet thera-
py and triple therapy compared to those of doublet therapy.
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Fig. 2. Overall survival (A) and progression-free survival (B) curves according to the first-line chemotherapy.

6. Comparison of survival outcomes according to the risk
group

To rule out the possible unbalanced distribution of patients
in each treatment, the survival outcomes were Compared
according to the prognostic risk model (Fig. 3, S2 Table).
Regardless of the prognostic groups, the patients treated
with trastuzumab-combined doublet therapy had better OS
and PFS compared to those in the other treatment groups,
including those in the poor-risk groups.

Discussion

This study analyzed the trend in the changes in pallia-
tive chemotherapy and treatment outcomes of patients with
MRGC using real-world data from a single institution over
a period of 16 years. Although the median OS of the peri-
od 4 was slightly improved compared to the period 3 (12.2
months vs. 11.9 months), it is notable that the long-term sur-
vival was steadily improved over the time: the OS rate at 12
and 24 months was improved from 39% to 52% and 15% to
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24%, respectively.

1. Survival of trastuzumab plus doublet chemotherapy in
real practice

The combination of trastuzumab and doublet chemothera-
py was introduced in the ToGA trial since period 2 [9]. Its ad-
ministration was gradually increased from June 2013 (period
4) when it was reimbursed and eventually expanded to 15%
of the patients. In the present study, the antitumor efficacy
of the trastuzumab plus doublet chemotherapy was remark-
ably improved when compared to the doublet chemotherapy
without trastuzumab (with or without novel agents). Even
after the categorization of the patients according to the prog-
nostic scores, the OS in patients who received a combination
of trastuzumab was significantly better than those in patients
who received other doublet therapies (p < 0.001).

Notably, the ORR (67% vs. 47%), PFS (9.3 months vs.
6.7 months), and OS (18.0 months vs. 13.8 months) values
obtained in the current study were higher than those report-
ed in the ToGA trial [9]. This may be because the patients
in this registry received a combination of trastuzumab and
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Fig. 3. Overall survival (A, C, E) and progression-free survival (B, D, F) curves of the first-line regimens according to the risk group: (A, B)
good (score 0-1), (C, D) moderate (score 2-3), and (E, F) poor (score 4 or more).

doublet therapy when immunohistochemistry (IHC) HER2
3+, or 2+ and fluorescence in situ hybridization (FISH)-posi-
tive in contrast to the eligibility of ToGA trial, where the
median OS also increased from 13.8 to 16.0 months in the
subgroup analysis of the patients with THC HER2 3+, or 2+
and FISH-positive tumors only [9].

When the patients treated with the trastuzumab plus dou-
blet chemotherapy were excluded, the median OS of the

patients in periods 3 and 4 were similar at 11.6 (95% CI, 10.9
to 12.3) and 11.4 months (95% CI, 10.7 to 12.1), respectively.
Furthermore, the survival rates at 24 months were similar at
19.2% and 21.4%, respectively. As increasing up to 15% of
the combination of trastuzumab plus doublet chemotherapy
in the period 4, long-term survivors may be increased. This
could imply that the addition of trastuzumab might have
been critical for OS improvement over the past 16 years.
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2. Single-agent therapy for first-line chemotherapy in real
practice

The fluoropyrimidine/platinum doublet-based chemo-
therapy has been considered as a standard first-line treat-
ment; therefore, it was provided to most of the patients (74%)
in this study. However, some patients who received different
chemotherapies as first-line therapy presented with distinct
clinical features (S3 Table). The patients who were treated
by single-agent chemotherapy can be broadly classified into
fluoropyrimidine and taxane groups (S4 Table). Fluoropy-
rimidine single chemotherapy was provided to patients who
were > 70 years old (52%) or had poor PS (ECOG 2/3; 20%).
Therefore, these patients received less subsequent chemo-
therapy (second-line; 35%) resulting in a poor prognosis.

3. Single-agent therapy for recurrent disease

Among the 421 patients who received a single-agent for
recurrent disease, the number of patients who received fluo-
ropyrimidine (n=203, 48%) and taxane (n=218, 52%) were
evenly distributed. Of the 323 patients with available infor-
mation about the recurrence and prior surgery dates, those
who received taxane had a median recurrence-free survival
(RFS) of 13.0 months, whereas those who received fluoropy-
rimidine had a median RFS of 22.4 months. These findings
indicate that the patients who received a single taxane agent
had recurrence during or soon after the adjuvant chemo-
therapy with fluoropyrimidine +/- platinum; fluoropyrimi-
dine was given to older patients or to those with poor PS
because it would be difficult for them to endure the combi-
nation chemotherapy regardless of metastasis or recurrence.
In the single taxane group, the tumors are considered resist-
ant to prior chemotherapy with fluoropyrimidine +/- plati-
num. The median PFS in the single-agent taxane group was
inferior to those in single-agent fluoropyrimidine group (3.9
months vs. 4.6 months; hazard ratio [HR], 1.28; 95% CI, 1.07
to 1.53) and in the salvage chemotherapy group in a phase
III trial [19]. Furthermore, the OS of the taxane single-agent
group was also inferior to that of the fluoropyrimidine sin-
gle-agent group (8.7 months vs. 10.6 months; HR, 1.43; 95%
CI, 1.18 to 1.75), despite similar proportions in the prognos-
tic group and the fact that more patients receive subsequent
chemotherapy (S5 Fig.).

4. Triplet chemotherapy as first-line treatment

When triplet chemotherapy is given as a neoadjuvant set-
ting in patients with locally advanced but resectable gas-
tric cancer, the triplet could provide survival improvement
by increasing the downstaging and RO resection rate in the
absence of distant metastases, such as the results of FLOT4 or
PRODIGY study [20,21]. In contrast, it has not been proven
whether the triplet is better than the doublet in the metastatic
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setting. In locally advanced unresectable or minimally meta-
static gastric cancer, a phase II AIO-FLOTS3 trial reported that
preoperative fluorouracil, leucovorin, oxaliplatin, and doc-
etaxel (FLOT) showed a median survival of 31 months, and
further phase III study is ongoing [22]. In our registry, about
30% of the patients had an initially unresectable but locally
advanced disease, and a considerable number of patients
(n=90) could undergo curative-intent surgery after triplet
chemotherapy and had a median survival of 33.2 months
(95% CI, 21.7 to 44.8). Therefore, the triplet chemotherapy
can be considered, particularly when the PS of the patients
is excellent and sequential curative-intent surgery may be
possible.

5. Additional reasons for improvements in survival out-
comes

There are several other explanations for improvements in
treatment outcomes over the years. The proportion of pati-
ents who received sequential second- or third-line chemo-
therapy increased. Two phase III trials demonstrated the
benefits of second-line or additional chemotherapies for
the improvement of the survival outcome in patients with
advanced gastric cancer [19,23]. Therefore, second-line sys-
temic therapy is established as a standard treatment if the
patient’s PS and major organ functions are preserved [3].
Among the targeted therapies, trastuzumab, ramucirumab,
and, recently, the immune checkpoint inhibitor nivolumab
have been shown to be effective against advanced gastric
cancer [14,15,24]. However, it is difficult to analyze the effi-
cacy and survival outcome of the ramucirumab-combination
chemotherapy or immunotherapy in this study population
because they were introduced in period 4. Therefore, the cur-
rent analysis focused on the efficacy and impact of trastu-
zumab on the treatment outcomes.

In summary, this analysis presents the trends in clinical
chemotherapy patterns and treatment outcomes in patients
with MGRC over the past 16 years using real-world data. The
OS was improved over time with advancements in chemo-
therapy, particularly the introduction of the anti-HER2-tar-
geted agent, which contributed to the increase in the number
of long-term survivors and established the superiority of OS
for the treatment of MRGC.
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