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Abstract

BACKGROUND

Human epidermal growth factor receptor-2 (HER-2) plays a vital role in tumor
cell proliferation and metastasis. However, the prognosis of HER2-positive gastric
cancer is poor. Inetetamab, a novel anti-HER?2 targeting drug independently
developed in China, exhibits more potent antibody-dependent cell-mediated
cytotoxicity than trastuzumab, which is administered as the first-line treatment
for HER2-positive gastric cancer in combination with chemotherapy. In this case,
the efficacy and safety of inetetamab combined with tegafur was investigated as a
second-line treatment for HER2-positive gastric cancer.

CASE SUMMARY

A 52-year-old male patient with HER2-positive gastric cancer presented with
abdominal distension, poor appetite, and fatigue two years after receiving six
cycles of oxaliplatin combined with tegafur as first-line treatment after surgery,
followed by tegafur monotherapy for six months. The patient was diagnosed with
postoperative recurrence of gastric adenocarcinoma. He received 17 cycles of a
combination of inetetamab, an innovative domestically developed anti-HER2
monoclonal antibody, and tegafur chemotherapy as the second-line treatment
(inetetamab 200 mg on day 1, every 3 wk combined with tegafur twice daily on
days 1-14, every 3 wk). Evaluation of the efficacy of the second-line treatment
revealed that the patient achieved a stable condition and progression-free survival
of 17 months. He tolerated the treatment well without exhibiting any grade 3-4
adverse events.

CONCLUSION
Inetetamab combined with chemotherapy for the treatment of metastatic HER2-
positive gastric cancer demonstrates significant survival benefits and acceptable
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Core Tip: In this paper, we present a case involving a patient with human epidermal growth factor receptor-2 (HER2)-
positive gastric cancer who was received oxaliplatin combined with tegafur as the first-line treatment post surgery. The
patient was diagnosed with postoperative recurrence of gastric adenocarcinoma. He received inetetamab, an innovative
domestically developed anti-HER2 monoclonal antibody, combined with tegafur chemotherapy as the second-line treatment.
Evaluation of the efficacy of the second-line treatment revealed that the patient achieved a stable condition. This is
significant because We provided a practical reference case for HER2-positive gastric cancer patients who was received
inetetamab that is an innovative domestically developed anti-HER2 monoclonal antibody, which may help to provide
survival benefits to some extent.

Citation: Zhou JH, Yi QJ, Li MY, Xu Y, Dong Q, Wang CY, Liu HY. Inetetamab combined with tegafur as second-line treatment for
human epidermal growth factor receptor-2-positive gastric cancer: A case report. World J Clin Cases 2024; 12(4): 820-827

URL: https://www.wjgnet.com/2307-8960/full/v12/i4/820.htm

DOI: https://dx.doi.org/10.12998/wjcc.v12.i4.820

INTRODUCTION

Gastric cancer is a malignant tumor that poses a significant threat to human life and health. In 2020, gastric cancer ranked
as the fifth most common cancer, accounting for 5.6% of all new cancer cases globally[1]. However, the 5-year survival
rate for advanced gastric cancer is low, standing at 33%[1,2]. Approximately 50% of all global deaths from gastric cancer
occur in China[3]. Human epidermal growth factor receptor-2 (HER-2) is a crucial member of the epidermal growth factor
receptor (ERbB) family and plays a vital role in tumor cell proliferation and metastasis. HER2-positive gastric cancer is a
distinct subtype. A previous study has revealed that the proportion of HER2-positive cases among gastric cancer patients
in China is 8.8%[4]. The prognosis for HER2-positive gastric cancer is poor, with a 5-year survival rate of less than 20%
[1]. Given the poor prognosis of HER2-positive gastric cancer and increased understanding about the HER2 gene,
numerous molecular drugs targeting HER2-positive cancer have been developed. The ToGA study[5] demonstrated that
the overall survival of HER2-positive gastric cancer patients improved by 2.7 months following the administration of
trastuzumab combined with chemotherapy; thus, this combination was established as the first-line treatment for HER2-
positive gastric cancer. However, the survival benefits of trastuzumab in HER2-positive gastric cancer patients are less
than those observed in breast cancer patients. Inetetamab, which is a novel anti-HER2-targeting drug that was
independently developed in China, exhibits more potent antibody-dependent cell-mediated cytotoxicity (ADCC) than
trastuzumab.

In this study, we report a case of postoperative recurrence and progression of HER2-positive gastric cancer treated
with inetetamab combined with chemotherapy as a second-line treatment, resulting in more than 17 months of survival.
This case will provide valuable insights into the use of inetetamab in the treatment of advanced HER2-positive gastric
cancer.

CASE PRESENTATION

Chief complaints

In May 2021, a 52-year-old man who had previously been diagnosed with HER2-positive gastric cancer presented himself
to the Second Affiliated Hospital of Shandong First Medical University with symptoms of abdominal distension, poor
appetite, and fatigue.

History of present illness

The patient experienced recurrence and metastasis more than two years after undergoing a laparoscopy-assisted D2
radical gastrectomy for gastric cancer in May 2019. Postoperative pathological analysis revealed infiltrating gastric
adenocarcinoma, some of which exhibited signet-ring cell morphology.

History of past illness

In May 2019, the patient was admitted to the Second Affiliated Hospital of Shandong First Medical University with
paroxysmal dull pain in the upper abdomen. A painless gastroscopy was performed, and the pathological findings of the
biopsy were consistent with poorly differentiated adenocarcinoma and signet-ring cell carcinoma. The concentration of
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cancer antigen (CA) 199 was 151.84 U/mL, while carcinoembryonic antigen and CA724 were within the normal range.
Contrast-enhanced abdominal computed tomography (CT) revealed abnormal enhancement was observed on the greater
curvature of the gastric body and antrum, with enlarged lymph nodes around it (Figure 1). In late May 2019, the patient
underwent laparoscopy-assisted radical gastrectomy. The postoperative pathological report indicated a low-to-
moderately differentiated invasive adenocarcinoma involving the entire stomach, with some parts displaying signet-ring
cell morphology. The tumor measured 9 cm x 4.5 cm x 1.2 cm. It had penetrated the entire abdominal wall, broken
through the mesothelial cell layer, and showed extensive vascular and nerve invasions. The upper incisal margin was not
involved, but the lower incisal margin was affected. Cancer metastasis was observed in 8 out of 8 Lymph nodes at the
greater curvature of the stomach with three cancerous nodules, 16 out of 18 Lymph nodes at the lesser curvature of the
stomach as well as in the omentum and mesenteric nodules, and 2 out of 2 Lymph nodes of group 12. Immunohisto-
chemical analysis revealed HER2 positivity (3+), PDL1 negativity (-), MSH2 positivity (+), MSH6 positivity (+), PMS2
positivity (+), and weak MLH1 positivity (+). Gastric cancer-related gene detection revealed ERBB2-IGR fusion, ERBB2
gene amplification (tissue abundance of 7.8 times), and missense mutations in exon 3 of RHOA p.L69Q (tissue abundance
of 11.5%) and exon 5 of TP53p.R175H (tissue abundance of 14.9%). After surgery for newly diagnosed gastric adenocar-
cinoma (pT4aN3M1, stage IV, positive margin), metastases occurred in the omentum and mesentery. For economic
reasons, the patient declined anti-HER2 therapy. Instead, he underwent six cycles of postoperative adjuvant chemo-
therapy with oxaliplatin plus tegafur from July 2019 to November 2019, followed by tegafur monotherapy from
December 2019 to May 2020. Afterward, the patient refused further treatment and was observed without medication until
May 2021, which is when he showed stable disease (SD) during evaluation.

Personal and family history
The patient had an Eastern Cooperative Oncology Group Performance Status (ECOG PS) score of 1. He had no history of
underlying diseases or family history of cancer. His cardiopulmonary examination results were normal.

Laboratory examinations
The concentration of the tumor marker CA199 was 135.25 U/mL (normal range: 0-35). A hemoglobin level of 83 g/L and
serum protein level of 30.2 g/L, which indicated moderate anemia and hypoproteinemia, respectively, was also observed.

Imaging examinations
Contrast-enhanced abdominal CT revealed significant local thickening and enhancement of the ileum wall, along with
abdominal and pelvic effusion and multiple enlarged lymph nodes surrounding the ileum (Figure 2).

FINAL DIAGNOSIS

Based on the disease progression, the patient was diagnosed with postoperative recurrence of gastric adenocarcinoma.

TREATMENT

Second-line treatment

Second-line treatment was initiated at the end of May 2021. The treatment regimen consisted of 200 mg of inetetamab on
day 1 and 40 mg of tegafur twice daily from day 1 to day 14, with a treatment cycle that repeated every three weeks. The
patient underwent a total of 17 cycles of second-line treatment until September 2022.

OUTCOME AND FOLLOW-UP

The efficacy of second-line treatment was evaluated using contrast-enhanced CT scans conducted at cycles 2, 4, 8, 10, and
12 (Figures 3 and 4). The results of this evaluation indicated SD, and after two cycles of treatment, the expression of the
tumor marker CA199 was significantly decreased (Figure 5).

Third-line treatment

In October 2022, the patient underwent re-examination, and contrast-enhanced abdominal CT revealed thickening of the
urinary bladder wall and a significantly higher CA199 concentration than before (Figure 5). A cystoscopic biopsy was
performed, and the postoperative pathology indicated the presence of poorly differentiated malignant tumors in the
urinary bladder, some of which showed signet-like features. The results of immunohistochemical analysis showed
uroplakin3 (-), villin (+), CDX-2 (-), GATA3 (-), P63 (individual+), PSA (-), TTF-1 (-), CK20 (focal +), and CK7 (+). The
immunophenotypes of the tumor cells were MSH2 (+), MSH6 (+), PMS2 (+), MLH1 (+), and PDL1 (-). These results did
not support a diagnosis of adenocarcinoma of lung, prostate, and intestinal origin, or squamous cell carcinoma. However,
the possibility of metastatic or dedifferentiated primary cancer could not be ruled out. Following second-line treatment,
the patient achieved a progression-free survival (PFS) of 17 months. As the patient’s condition worsened and disease
progressed further, third-line treatment with disitamab vedotin was initiated at the end of October 2022.
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Figure 1 Contrast-enhanced computed tomography images of the whole abdomen, obtained on May 27, 2019. The computed tomography
images revealed abnormal enhancement was observed on the greater curvature of the gastric body and antrum, with enlarged lymph nodes around it (arrows).

DOI: 10.12998/wjcc.v12.i4.820 Copyright ©The Author(s) 2024.

Figure 2 Contrast-enhanced computed tomography images of the whole abdomen, obtained on May 27, 2021. The computed tomography

images revealed significant local thickening and enhancement of the ileum wall, along with abdominal and pelvic effusion and multiple enlarged lymph nodes
surrounding the ileum (arrows).

Adverse reactions and safety

During the treatment, the patient’s blood cell count, liver and kidney function, color Doppler echocardiography, and
inflammatory index were regularly monitored. The patient did not report any symptoms of nausea or vomiting, and bone
marrow suppression did not occur, as indicated by the absence of any decrease in leukocyte, neutrophil, or platelet levels.
Additionally, no significant abnormalities were observed in liver and kidney function. Color Doppler echocardiography
did not reveal any signs of cardiac toxicity. Treatment discontinuation or dose adjustment was not necessary during the
course of the treatment.

DISCUSSION

Various studies[6-10] have demonstrated that the HER2 gene is overexpressed in multiple tumor types, including breast,
lung, ovarian, prostate, and colorectal cancers. Around 20% of the patients with gastric cancer exhibit HER2 overex-
pression; these HER2-positive patients tend to have poor prognoses and are at higher risk of recurrence[5,11]. HER2 has
emerged as a crucial biomarker and therapeutic target in gastric cancer treatment, leading to increased clinical interest in
this gene. The results of the ToGA study revealed that the combination of the anti-HER2 drug, trastuzumab, with
chemotherapy could extend the survival of patients with advanced gastric cancer. Subsequent investigations have also
yielded satisfactory results[12-14]. Consequently, trastuzumab combined with chemotherapy has become the standard
first-line treatment for advanced HER2-positive gastric cancer. Nevertheless, challenges such asthe high cost and
development of drug resistance continue to be obstacles in clinical application.

Inetetamab is a groundbreaking anti-HER2 monoclonal antibody drug that was independently developed in China.
According to Wang et al[15], both inetetamab and trastuzumab possess two identical Fab segments, each containing 214
amino acids, indicating that their binding activity and affinity for HER2 antigens are the same. However, the Fc segment
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Figure 3 Contrast-enhanced computed tomography images of the whole abdomen after two and four cycles of treatment. The results of this
evaluation indicated stable disease (arrows).

of inetetamab has been modified with amino acids and subjected to optimized manufacturing, resulting in the
improvement of its ADCC effect by 11.1% compared to trastuzumab, along with reduced risk of immunogenicity. The
HOPES study[16,17] has further confirmed the safety and efficacy of inetetamab, demonstrating that its effectiveness is
comparable to trastuzumab in treating advanced HER2-positive breast cancer. Subgroup analysis in this study showed
that HER2-positive metastatic patients treated with inetetamab combined with chemotherapy achieved a median PFS of
9.2 months, while first-line chemotherapy for recurrence and metastasis resulted in a median PFS of 11.1 months.
Importantly, the combination of inetetamab with chemotherapy did not lead to a significant increase in toxicity. Various
case reports, such as those by Gui et al[18], Zhang et al[19], Li et al[20], and Cai et al[21], have also documented the consid-
erable efficacy and good safety of inetetamab therapy for advanced HER2-positive breast cancer. Additionally, Deng et al
[22] revealed the inhibitory effects of inetetamab combined with chemotherapy in the treatment of advanced gastric and
breast cancers, thereby providing a promising therapeutic option for these two types of tumors.

The patient in this case exhibited HER2 (3+) in the immunohistochemical assay after undergoing R1 resection for stage
IV gastric adenocarcinoma. The disease progressed after first-line treatment, and the patient exhibited anemia and
hypoproteinemia and had an ECOG PS score of 1; therefore, intensive treatment was deemed to be intolerable and
avoided. Considering these factors, the second-line treatment of choice was the combination of inetetamab, which is a
domestic innovative anti-HER2 monoclonal antibody, combined with tegafur. Remarkably, after receiving 17 cycles of
treatment, the patient achieved a PFS of 17 months, which significantly surpassed clinical expectations. Furthermore, the
treatment was well-tolerated, safe, and led to improved quality of life. The patient’s condition remained stable
throughout the treatment. In this case, the second-line treatment proved to be highly effective, with substantial survival
benefits. Thus, the clinical efficacy of the ADCC-optimized monoclonal antibody inetetamab combined with
chemotherapy for advanced HER2-positive gastric cancer shows great promise and merits further exploration.

CONCLUSION

The treatment of metastatic HER2-positive gastric cancer with inetetamab combined with chemotherapy demonstrates
significant survival benefits and acceptable safety. As precision therapy for gastric cancer continues to evolve, researchers
have focused on the molecular characteristics and immune microenvironment of this type of cancer. Inmunotherapy is
emerging as a new area of interest. KEYNOTE-811[23] demonstrated that the objective response rate of the immuno-
therapy group increased by 22% compared to that of the control group, indicating that this approach could become an

Buisnidenge VVICC | https:/ /www.wjgnet.com 824 February 6,2024 | Volume12 | Issue4 |



Zhou JH et al. HER2-positive gastric cancer

2022.1.4 2022.3.10 2022.5.9

DOI: 10.12998/wjcc.v12.i4.820 Copyright ©The Author(s) 2024.

Figure 4 Contrast-enhanced computed tomography images of the whole abdomen after eight, ten, and twelve cycles of treatment. The
results of this evaluation indicated stable disease (arrows).
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Figure 5 Variation in cancer antigen 199 levels during second-line treatment.
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effective treatment option for advanced HER2-positive gastric cancer. With further clinical research, it is anticipated that
optimal treatments for HER2-positive gastric cancer will be identified and developed.
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