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Background: Human epidermal growth factor receptor 2 (HER2)-positive gastric cancer
(GC) is a unique subtype of this disease. Few studies focus on the feasibility of trastuzumab as
maintenance or palliative therapy for patients with HER2-positive advanced GC.

Patients and methods: We retrospectively analyzed the data of 11 patients, evaluated the
efficacy and safety of trastuzumab, and attempted to investigate the prognostic factors for tras-
tuzumab treatment. Among the 11 patients, one achieved partial response (PR), six achieved
stable disease (SD), and four were evaluated as progressive disease (PD).

Results: The overall response rate (ORR) was 9.10%, and the disease control rate (DCR) was
63.64%. The median overall survival (OS) was 6.10 months, and the median progression-free
survival (PFS) was 6.10 months. A significant association was found between trastuzumab treat-
ment cycles and efficacy (P=0.027), cycles and PFS (P=0.001), and cycles and OS (P=0.005).
Among the five patients who accepted more than five cycles of trastuzumab, the median OS
and median PFS achieved 23.83 months and 14.67 months, respectively. Moreover, we have
found the correlation between tumor marker changes and efficacy (P=0.002) and HER2 status
and PFS (P=0.027). No association was found between HER2 status and OS (P=0.597).
Conclusion: The most common adverse events were left ventricular ejection fraction (LVEF)
reduction, fatigue, and anorexia. LVEF reduction was found in seven of 11 patients, but the
absolute decline in the LVEF was within 10% from the baseline. The results of this study sug-
gest that trastuzumab is a feasible option as maintenance or palliative therapy for patients with
HER2-positive metastatic GC.
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Introduction

The incidence of gastric cancer (GC) has been declining in the past few decades
worldwide; however, GC is still the fifth most frequently diagnosed cancer and the
third leading cause of cancer-related death.'? It remains the most common type of
cancer in East Asian countries, especially in China.

GC is associated with a poor prognosis. In countries with screening programs, such
as South Korea and Japan, GC is more likely to be detected at an early stage, resulting in
more favorable 5-year survival rates of 55.6%—66.0%?> and 50.0%,* respectively. Surgery,
radiation, and chemotherapy are the main regimens for loco-regional diseases. In other
parts of the world, most of the patients are diagnosed at an advanced stage, and poor
survival rates are reported. The 5-year survival rate is not more than 30% for all stages
and less than 5% for stage IV patients.’ The median overall survival (OS) of traditional
chemotherapy with cytotoxic drugs is only 11 months for patients with advanced GC.°
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In recent years, more and more evidence showed that
inflammation plays a pivotal role in carcinogenesis and
tumor metastasis.”® Many laboratory parameters can serve
as systemic inflammation indicators and have been investi-
gated as prognostic biomarkers in various kinds of cancers,
including neutrophil-to-lymphocyte ratio (NLR) and
platelet-to-lymphocyte ratio (PLR).? Also, studies show that
elevated NLR and PLR could be investigated as independent
prognostic factors in several solid tumors, such as colorectal
cancer,'®!" non-small-cell lung cancer,'*"® and pancreatic
cancer,'*! and are associated with poor outcomes. More-
over, several studies have reported the association between
NLR, PLR, and prognosis in GC; however, the results are
controversial.'®!” To date, the role of NLR and PLR in human
epidermal growth factor receptor 2 (HER2)-positive meta-
static GC is not well studied and remains unclear.

HER?2 is a proto-oncogene encoded by ERBB2 on chro-
mosome 17. It is a member of the epidermal growth factor
receptor (EGFR) family, and other members include HER1
(ERBB1), HER3 (ERBB3), and HER4 (ERBB4). HER2
can form heterodimers with any of the other three receptors,
transmit extracellular signals into cells, activate cell signaling
pathways through mitogen-activated protein kinase, phos-
phoinositide 3-kinase, phospholipase C, protein kinase C,
and so on, and ultimately activate transcription.'®

Expression of HER2 has been found in many tissues,
including breast, kidney, gastrointestinal tract, and heart."
Recent studies indicate that HER2 is a key driver of tumor
genesis, associated with tumor cell proliferation, adhesion,
differentiation, migration, and apoptosis.?*?! In addition,
HER?2 is involved in the development of several types
of cancers and associated with poor outcomes, including
advanced gastric and gastroesophageal junction (GEJ)
cancers.”? HER2 overexpression or amplification is observed
in approximately 9.8%—27% of the patients with GC,?*?** a
higher prevalence in intestinal type and GEJ tumors than in
diffuse-type and gastric tumors.?

Trastuzumab (Herceptin; Hoffman-La Roche Ltd.,
Basel, Switzerland), the first monoclonal antibody targeting
HER2, combined with chemotherapy, has been considered
as first-line treatment recommendation for patients with
HER2-positive GC based on the results of the ToGA trial.
ToGA trial is a randomized, prospective, multicenter, phase
IIT trial that investigates a significant improvement of the
OS addition with trastuzumab compared with chemotherapy
alone (13.8 months vs 11 months, P=0.046).¢ This improve-
ment was particularly significant in patients with an HER2
score of immunohistochemistry (IHC) 3+ or IHC2+ and
fluorescence in situ hybridization (FISH) positive. Also, it is

noteworthy that trastuzumab did not increase the incidence
of adverse events (AEs), which shows good tolerance and
a safe profile.6

To our knowledge, few studies focus on the trastuzumab
as maintenance or palliative therapy for unresectable or
metastatic HER2-positive GC patients. In this study, we
retrospectively analyzed the information of 11 advanced GC
patients with HER2 overexpression or amplification, evalu-
ated the efficacy and safety of trastuzumab as maintenance
or palliative therapy, and also attempted to investigate the
prognostic factors for trastuzumab treatment and the out-
comes of these patients.

Patients and methods

This study was conducted to evaluate the efficacy and safety
of trastuzumab in unresectable or metastatic patients with
HER2-positive GC as maintenance or palliative therapy.
From April 1, 2013, to November 30, 2017, 11 patients from
the Affiliated Cancer Hospital of Zhengzhou University
were enrolled in this study. The cutoff follow-up date was
December 15, 2017. The inclusion criteria were as follows:
1) Patients diagnosed with stage IV GC certified by histologic
pathology or IHC. 2) Not less than 18 years of age. 3) HER2
overexpression or amplification, defined as IHC3+ or IHC2+
and FISH positive according to the HER2 scoring criteria
for GC by Hofmann et al,® confirmed by our experienced
pathologists at Department of Pathology. 4) Adequate cardiac
function: left ventricular ejection fraction (LVEF) =55%
before treatment. 5) Patients who received at least one cycle
of trastuzumab alone or combined with cytokine-induced
killer (CIK) cells but without chemotherapy. 6) Patients with
complete clinical data and follow-up information. 7) Stag-
ing was conducted according to the Japanese classification,
along with the American Joint Committee on Cancer (AJCC)
and the Union for International Cancer Control (UICC). The
exclusion criteria were as follows: the presence of other
active malignancies, severe cardiac problems (eg, chronic
heart failure, uncontrolled coronary artery disease), uncon-
trolled hypertension (systolic blood pressure >180 mmHg
or diastolic >100 mmHg), high risk of arrhythmias, and
significant valvular disease.

The study was approved by the ethics committee of
The Affiliated Cancer Hospital of Zhengzhou University.
All patients volunteered to this study and provided written
informed consent to receive the therapy.

Efficacy and safety assessment
The follow-up time was defined as the time from diagnosis
to death or the cutoff date. The therapeutic effect was
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evaluated every two cycles of trastuzumab or whenever
the patients developed obvious symptoms that indicated
disease progression. The evaluation was conducted accord-
ing to the Response Evaluation Criteria in Solid Tumors
(RECISTI.1): complete response (CR), partial response
(PR), stable disease (SD), and progressive disease (PD).
The overall response rate (ORR) was calculated as follows:
(CR+PR)/total number of casesx100%. The disease control
rate (DCR) was calculated as follows: (CR+PR+SD)/total
number of casesx100%. The OS time was defined as the
time from the initiation of trastuzumab therapy as mainte-
nance or palliative therapy until death or the last follow-up.
The progression-free survival (PFS) time was defined as the
time from the initiation of trastuzumab treatment until disease
progression or death. AEs were evaluated according to the
National Cancer Institute’s Common Terminology Criteria
for Adverse Events, Version 4.0 (CTC4.0).

Statistical analyses

The association between efficacy, PFS, OS, and variables was
evaluated by non-parametric tests. Pearson or Spearman test
was used to assess the association depending on the type of
variables. Kaplan—Meier method was conducted to analyze
the primary end points. Data analysis was performed using
SPSS, Version 24.0 (IBM Corporation, Armonk, NY, USA).
All statistical analyses were two-sided, and P-value <0.05
was considered statistically significant.

Results

Clinical characteristics of the patients

A total of 11 patients, including eight males and three
females, were recruited for investigation in this study. Median
age was 66 years (range 36—77 years). Patients’ clinical and
pathologic characteristics are shown in Table 1. All patients
were diagnosed with HER2+ stage IV GC. Seven (63.64%)
patients had IHC3+ HER?2 overexpression, and four (36.36%)
patients had IHC2+ HER2 amplification and FISH positive.
The Eastern Cooperative Oncology Group (ECOG) perfor-
mance status (PS) scores were 1-3. Seven patients had more
than three metastatic sites, and anemia was found in five
patients once diagnosed. The most common sites of relapse
were lymph node (8, 72.73%), liver (6, 54.55%), and lungs
(5, 45.45%). Four (36.36%) patients accepted trastuzumab
alone as palliative therapy, five (45.45%) patients applied
trastuzumab alone and two (18.18%) patients used trastu-
zumab combined with CIK cells as maintenance therapy
followed by the chemotherapy plus trastuzumab. Before the
treatment of trastuzumab, 10 patients had received surgery,
chemotherapy, radiotherapy, Apatinib, and autologous CIK

cell therapy. One patient was treated with trastuzumab alone
as palliative therapy once diagnosed because of poor PS
and severe chronic obstructive pulmonary disease (Case 4).
The median treatment cycles of trastuzumab were 4 (range
1-24). Trastuzumab was administered at a dose of 8 mg/kg
or 6 mg/kg on day 1 of the first cycle and then a loading
dose of 6 mg/kg or 4 mg/kg every 3 weeks, or at a dose of
4 mg/kg every 2 weeks until disease progression, unaccept-
able toxicity, or withdrawal of consent.

Efficacy evaluation

Among the 11 patients, one (9.10%) achieved PR and the
median PFS exceeded 22.73 months (Figures 1 and 2). Six
patients (54.55%) achieved SD and four patients (36.36%)
were evaluated as PD (Table 1). The ORR was 9.10% (1/11),
and the DCR was 63.64% (7/11). The median OS was
6.10 months, and median PFS was 6.10 months (Figure 3).
Noteworthy, among the five patients who accepted more
than five cycles of trastuzumab, the median OS and median
PFS achieved 23.83 months and 14.67 months, respectively
(Table 1).

Correlation study

The results of correlation study indicated that there was a
definite association between trastuzumab treatment cycles
and efficacy (P=0.027), cycles and PFS (P=0.001), and
cycles and OS (P=0.005). Tumor marker changes had asso-
ciation with efficacy (P=0.002). In addition, the correlation
was found between HER?2 status and PFS (P=0.027) but not
between HER2 status and OS (P=0.597). No correlation was
found between NLR, PLR, and prognosis. No association
was found between other agents and efficacy, PFS, and OS
by bivariate analyses (Table 2).

AEs’ observation

The AEs associated with trastuzumab are listed in Table 3.
Briefly, most of the AEs were asymptomatic or mild (grade 1)
or could easily be controlled by symptomatic interventions
(grade 2). Only two grade 3 AEs occurred in LVEF reduction
and fatigue. No grade 4 AEs occurred. The most common
side effects were LVEF reduction (7/11, 63.64%), fatigue
(4/11, 36.36%), and anorexia (4/11, 36.36%).

During a median follow-up period of 20.13 months
(range 6.00-35.97 months), we found abnormal drop of
LVEF in seven of 11 patients (63.64%), increase in LVEF
in two of 11 patients (18.18%), and no available data in two
of 11 patients (18.18%) because of terminal stage of tumor
(Figure 4). Trastuzumab-induced cardiotoxicity (TIC), which
was defined as an absolute decline in LVEF of at least 10%
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Table | Demographics and outcomes of the || patients

Patient Age Gender ECOG BMI Pathology HER2 Metastatic sites Smoke Alcohol HB level before
status status intake treatment (g/L)
| 68 Male | 25.86 Adenocarcinoma [IHC3+ Liver, lung, and Yes Yes 128
lymph node
2 75 Female | 16.80 Papillary tubular ~ IHC2+ and Lung, omentum, No No 130
adenocarcinoma  FISH positive  lymph node, and
peritoneum
3 47 Female | 25.7 Ulcerative IHC3+ Omentum, No No 126
adenocarcinoma lymph node, and
peritoneum
4 77 Male 3 245  Adenocarcinoma [HC3+ Liver No No 100
5 64 Male 3 22.5 Adenocarcinoma IHC2+ and Liver, lung, and bone  Yes Yes 151
FISH positive
6 50 Male | 24.1  Adenocarcinoma FISH positive Liver and lymph node No Yes 126
7 76 Male | 17.3  Adenocarcinoma FISH positive Liver and lung Yes Yes 77
8 76 Male | 20.3 Adenocarcinoma IHC3+ Bone, lymph node, No No 103
and adrenal gland
9 50 Male | 25.1 Mucinous IHC3+ Lymph node and liver  Yes Yes 109
adenocarcinoma
10 66 Female | 24.6  Adenocarcinoma IHC3+ Lymph node, lung, No No 101
omentum, and
adrenal gland
11 36 Male | 18.3 Adenocarcinoma IHC3+ Bone, abdominal No No 140

cavity, and lymph
node

Note: *“Tumor marker: CA199, CA724, and CEA.

Abbreviations: BMI|, body mass index; CIK, cytokine-induced killer; ECOG, Eastern Cooperative Oncology Group; FISH, fluorescence in situ hybridization; HB, hemoglobin;
HER2, human epidermal growth factor receptor 2; IHC, immunohistochemistry; NLR, neutrophil-to-lymphocyte ratio; OS, overall survival; PFS, progression-free survival; PD,
progressive disease; PD |, programmed cell death protein-1; PLR, platelet-to-lymphocyte ratio; Q2W, every 2 weeks; SD, stable disease.

from the baseline to a value less than 55%, was not observed
in this study. The median baseline LVEF of the 11 patients
was 69% (range 60%—71%). LVEF was measured every
three or four cycles of trastuzumab treatment, and the median
number of LVEF assessments was 4 (range 1-7). Among the
seven patients, one patient terminated trastuzumab treatment
because of heart discomfort, and LVEF reduction in the other

patients was reversible, could recover spontaneously at the
interval of treatment, and did not affect the continuation of
therapy.

Discussion
GC is a common malignant tumor of the digestive tract
worldwide, especially in China. Most of the patients are

HER2 IHC staining original
maghnification (200x)

Figure | HER2 status of the PR patient.

HER2 IHC staining original
magnification (400x)

Abbreviations: HER2, human epidermal growth factor receptor 2; IHC, immunohistochemistry; PR, partial response.
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NLR PLR Tumor Weight Treatment before Dose Cycles Efficacy PFS oS

before before marker loss after trastuzumab (mglkg) (months) (months)

treatment treatment changes® treatment

2.29 156.65 Increase No Chemotherapy and CIK 8 21 SD 14.93 28.83

6

0.71 48.48 Increase Yes Chemotherapy+trastuzumab 6 Il SD 3.80 17.03
Chemotherapy 4

1.82 109.95 Decrease  No Chemotherapy+trastuzumab 6 4 SD 4.93 4.93+

2.86 154.54 Decrease  Yes No 8 24 PR 22.73 29.53

6

4.15 146.20 Increase Yes Chemotherapy and 8 | PD 0.47 0.47
apatinib+anti-PD | antibody

2.20 159.33 Increase Yes Chemotherapy+trastuzumab 8 5 PD 553 30.10

3.70 307.79 Decrease  Yes Surgery, chemotherapy, and 4 3 SD 337 3.37+
Apatinib Q2w

3.60 125.00 Decrease  Yes Surgery and chemotherapy 6 7 SD 14.67 21.07

2.89 180.41 Decrease  No Surgery and chemotherapy, 6 4 SD 6.10 6.10+
and radiotherapy

231 156.85 Increase No Pertuzumab-+trastuzumab+ 6 2 PD 3.83 3.83
chemotherapy,
trastuzumab+chemotharapy

16.92 124.24 Increase Loss Chemotherapy, apatinib, 6 I PD 3.83 3.83

chemotherapy+trastuzumab

diagnosed at advanced stage. HER2-positive GC is a
unique subtype of this disease, and different strategies
and regimens need to be explored for the treatment. The
HER?2 oncogene is located on chromosome 17q12 and

can form active heterodimers with any of the other three
receptors.'® Phosphorylation of tyrosine residues within
the cytoplasmic domain through HER2 and its receptor
dimerization can result in activating of various signaling

Nl L LTl T " [T

Before treatment 3 cycles later 8 cycles later 12 cycles later 23 cycles later
(3/10/2015) (5/30/2015) (9/17/2015) (3/2/12016) (11/11/2016)

Figure 2 The CT images of the PR patient during trastuzumab treatment.

Note: We choose two major lesions in liver S6 and S7/8 segment as target shown by red arrow.

Abbreviations: CT, computed tomography; PR, partial response.
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Figure 3 The Kaplan—Meier curves of OS (A) and PFS (B) for all || patients.

Abbreviations: Cum, Cumulative; OS, overall survival; PFS, progression-free survival.

pathways involved in cellular proliferation, transcription,
motility, and apoptosis.?’

Evidence showed that HER2-positive breast cancer
accounted for 20%-25% of cases and indicated poor
outcomes.?® In GC, many studies have evaluated the relation-
ship between HER2 status and prognosis; however, the results
remain controversial. Some studies suggested that frequently
HER?2 positivity in advanced GC could be involved in
tumor progression and poor outcomes.??? Further analyses
found that poorer prognosis in HER2-positive patients was
significantly correlated with age and histopathologic type,*

Table 2 Association between efficacy, PFS, OS and variables

whereas some studies failed to establish the prognostic value
of HER?2 positivity and prognosis® or exhibited contradic-
tory evidence that median OS was longer in HER2-positive
patients than in HER2-negative patients.”>?> Generally
speaking, HER2 overexpression or amplification is predictive
of response to HER2-targeted therapy.>?

Trastuzumab, a humanized IgG1 antibody targeting the
extracellular domain of HER2 receptor through binding to
its Fab segment, thus inhibits PI3K/Akt activation and down-
stream signaling pathways,* attributes to angiogenesis,* and
possesses antibody-dependent cell-mediated cytotoxicity

Variables Efficacy PFS os
R P-value R P-value R P-value

Age 0.510 0.109 0.428 0.189 0.322 0.335
Gender —0.039 0910 0.291 0.385 0.162 0.635
ECOG 0.134 0.695 —-0.299 0.372 0.072 0.834
BMI 0.120 0.726 0.320 0.337 0.241 0.476
Smoke 0.179 0.599 —0.180 0.597 —0.359 0.278
Alcohol —0.069 0.840 —-0.116 0.735 —0.058 0.866
HER2 status 0.214 0.527 0.659 0.027 0.180 0.597
Metastatic sites —-0.222 0511 —0.404 0.218 —-0.344 0.301
Preliminary HB level —0.389 0.237 -0.316 0.344 —0.054 0.874
NLR before treatment —0.299 0.372 —0.171 0.615 —-0.322 0.334
PLR before treatment —0.060 0.861 —0.048 0.889 —0.196 0.563
Tumor marker changes —-0.828 0.002 —-0.174 0.610 —-0.116 0.735
Weight loss —0.463 0.152 —0.388 0.238 —0.129 0.705
Cycles 0.660 0.027 0.859 0.001 0.780 0.005

Abbreviations: BMI, body mass index; ECOG, Eastern Cooperative Oncology Group; HB, hemoglobin; HER2, human epidermal growth factor receptor 2; NLR, neutrophil-
to-lymphocyte ratio; OS, overall survival; PFS, progression-free survival; PLR, platelet-to-lymphocyte ratio.
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Table 3 Association between efficacy, PFS, OS, and variables

Toxicities Grade I, Grade 2, Grade 3, Total,
n (%) n (%) n (%) n (%)
LVEF reduction 4(36.36) 2(18.18) 1(9.09) 7 (63.64)
Fatigue 2(18.18) 1 (9.09) 1 (9.09) 4 (36.36)
Anorexia 2(18.18) 2(18.18) - 4 (36.36)
Nausea 1 (9.09) 1 (9.09) - 2 (18.18)
Bloating 1 (9.09) 1 (9.09) - 2 (18.18)
Insomnia 1 (9.09) 1 (9.09) - 2 (18.18)
Anemia 1 (9.09) 1 (9.09) - 2 (18.18)
Chest pain-cardiac 1 (9.09) - I (9.09)
Chest tightness 1 (9.09) - - 1 (9.09)
Palpitation 1 (9.09) - - 1 (9.09)
Platelet count decreased | (9.09) - - 1 (9.09)
Abdominal pain 1 (9.09) - - I (9.09)
Constipation 1 (9.09) - - I (9.09)

Abbreviations: LVEF, left ventricular ejection fraction; OS, overall survival; PFS,
progression-free survival.

(ADCC) through its Fc segment and natural killer (NK)
cells.** Trastuzumab monotherapy is used as maintenance
therapy for patients with breast cancer based on the HERA
trial, which concluded that 1 year of trastuzumab mainte-
nance therapy should be considered as the standard treat-
ment and could significantly improve OS and disease-free
survival (DFS) for patients with HER2-positive advanced
breast cancer.*

But in HER2-positive advanced GC, only sporadic cases
and small case series appeared. A retrospective analysis,
which included seven patients with HER2-positive advanced
GC who received trastuzumab as maintenance therapy,

showed that the median PFS was 14.6 months and the
median OS was 16.4 months.?” The German HerMES obser-
vational study evaluated the efficacy, safety, and feasibility
of trastuzumab in untreated patients with HER2-positive
metastatic GC as maintenance therapy, and the median PFS
was 6.9 months.?

In the ToGA trial, trastuzumab combined with chemo-
therapy could significantly improve OS in patients with
HER2-positive advanced gastric or gastroesophageal cancer
compared with chemotherapy alone. In addition, continuing
trastuzumab therapy until disease progression might extend
OS, which supported the fact that maintenance therapy with
trastuzumab was a feasible regimen.®

In terms of efficacy prediction, the ToGA trial also
indicated that HER2 status could be used to select potential
people benefiting from the treatment of trastuzumab. Study
has shown that in real world, HER2-positive GC patients
can indeed benefit from trastuzumab therapy and that HER2
gene amplification level can be used to predict the sensitivity
of trastuzumab.*

CIK cells are a heterogeneous type of effector CDS§
T cells with T cell receptor (TCR) specificities, possessing
non-major histocompatibility complex (MHC)-restricted
cytolytic and potent broader spectrum antitumor activities.*
In various solid tumors including GC, CIK cells have
provided encouraging results in improving ORR, OS, and
quality of life when combined with standard therapeutic
procedures.*! The benefits of the treatment with trastuzumab

80
70
60
== Case 1
= 50 === Case 2
o~
< == Case 3
h 40 == Case 4
> == Case 5
= 5 Case 6
Case 7
20
10
0
0 10 20 30 40 50 60 70 80
Time (weeks)
Figure 4 LVEF levels of the seven patients during trastuzumab treatment.
Abbreviation: LVEF, left ventricular ejection fraction.
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combined with CIK cells in advanced HER2-positive GC
remain unclear.

Recently, study has shown that high NLR and PLR
were significantly associated with poor prognosis in early-
stage and local advanced GC.!” Meta-analysis showed that
elevated PLR could be a prognostic indicator for poor OS
in GC patients, especially in Caucasians and at advanced
stage, but not for poor DFS.*> An elevated neutrophil count
promotes tumor growth and metastasis by remodeling the
extracellular matrix, releasing reactive oxygen species, and
suppressing lymphocyte activity.* In addition, the presence
of tumor cells affects platelets and causes cancer-induced
thrombosis. As a result of this activation, platelets release a
number of growth factors that support tumor growth, angio-
genesis, and metastasis.*

Previous evidence suggested that platelets played multiple
roles in inflammatory process including facilitated neutro-
phil adhesion to endothelium through releasing chemokines
and cytokines and promoted tumor progression through
facilitation of neoangiogenesis and production of adhesion
molecules.* In contrast, lymphocytes are known as inhibiting
tumor cell proliferation and metastasis,*® mediating ADCC
effects.*” Therefore, there is a biological rationale for using
NLR and PLR to predict clinical outcomes in GC.

In this study, four patients accepted trastuzumab alone
as palliative therapy, five patients applied trastuzumab
alone, and two patients used trastuzumab combined with
CIK cells as maintenance therapy. Among the 11 patients,
one achieved PR, six achieved SD, and four were evaluated
as PD. The ORR was 9.10%, and the DCR was 63.64%.
The median OS was 6.10 months, and the median PFS was
6.10 months. A significant association was found between
trastuzumab treatment cycles and efficacy (P=0.027), cycles
and PFS (P=0.001), and cycles and OS (P=0.005). Among the
5 patients who accepted more than five cycles of trastuzumab,
the median OS and median PFS achieved 23.83 months and
14.67 months, respectively. Moreover, we have found the
association between tumor marker changes and efficacy
(P=0.002), HER2 status, and PFS (P=0.027). But no corre-
lation was found between HER2 status and OS (P=0.597),
among NLR, PLR, and outcomes due to case number limit.
The results of this study showed that trastuzumab alone or
combined with CIK cell therapy is a feasible option as main-
tenance of palliative therapy for patients with HER2-positive
GC, especially for older and poor PS cases. With the increase
in treatment cycle, efficacy will be better, and the PFS and OS
may be longer. HER2 status may have impact on PFS.

In addition, side effects of trastuzumab treatment were
mild and manageable. The most common AEs were LVEF

reduction, fatigue, and anorexia. Only two grade 3 AEs
occurred in LVEF reduction and fatigue, respectively. LVEF
reduction was found in seven of 11 patients, but the absolute
decline in the LVEF was within 10% from the baseline.

Cardiotoxicity is one of the well-known toxicities
caused by trastuzumab. In cardiac tissues, HER2 works as
a co-receptor, which promotes cardiomyocyte proliferation,
contractile function, and survival.*® Block of HER2 will
finally lead to cardiomyocyte death through a change in the
anti-apoptotic/proapoptotic protein ratio.*” Another possible
mechanism for trastuzumab-associated cardiotoxicity is
represented by mitochondrial dysfunction and disruption of
cellular energetic.”® Cardiotoxicity induced by trastuzumab
was thought to be generally reversible, not dose-dependent, or
functionally related to the contractile elements of the heart.>!
For HER2-positive GC patients, the rate of all cardiac AEs,
grade 3 or 4 cardiac AEs, and a significant drop in LVEF to
an absolute value of <50% were 6%, 1%, and 5%, respec-
tively, in the ToGA trial.®

Cardiac risk scores have been developed to predict the
risk of cardiotoxicity associated with trastuzumab in HER2-
positive breast cancer patients, including age, obesity, hyper-
tension, diabetes mellitus, renal dysfunction, pre-existing
cardiovascular disease, anthracycline-based chemotherapy,
and chest radiation therapy.’>** These results have not been
confirmed in either this study or other previous studies in GC.
Our results verified that the LVEF reduction in trastuzumab
was reversible, could recover spontaneously, and does not
affect the following therapy.

Conclusion

This study retrospectively evaluated the efficacy and safety of
trastuzumab as maintenance or palliative therapy in HER2-
positive metastatic GC patients. The study of gene molecular
type shows that GC is actually a highly heterogeneous disease
and different from what we thought before. Trastuzumab
combined with other target drugs is a new way to enhance the
efficacy or reverse the resistance of HER2 treatment.**¢ With
the approval of anti-programmed cell death protein-1 (PD1)
inhibitors in advanced GC, a new era of immunotherapy is
arriving.”” Promising results are expected by combining PD1
blockade with anti-HER2 agents. In the future, the treat-
ment options for advanced HER2-positive GC will be more
diverse, precise, and individual.
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