

[image: The Durable Effect of Pyrotinib Plus Trastuzumab and Chemotherapy in HER2-Positive Gastric Cancer With Brain Metastases: A Case Report and Literature Review]
The Durable Effect of Pyrotinib Plus Trastuzumab and Chemotherapy in HER2-Positive Gastric Cancer With Brain Metastases: A Case Report and Literature Review





CASE REPORT

published: 08 July 2022

doi: 10.3389/fonc.2022.940263

[image: image2]


The Durable Effect of Pyrotinib Plus Trastuzumab and Chemotherapy in HER2-Positive Gastric Cancer With Brain Metastases: A Case Report and Literature Review


Xinwei Wang 1†, Yun Zeng 1†, Junling Zhang 2, Mengli Huang 2 and Bijian Yin 1*


1 Department of Medical Oncology, Jiangsu Cancer Hospital, Jiangsu Institute of Cancer Research, The Affiliated Cancer Hospital of Nanjing Medical University, Nanjing, China, 2 Medical Department, 3D Medicines Inc., Shanghai, China




Edited by: 

Lorenzo Antonuzzo, Università degli Studi di Firenze, Italy

Reviewed by: 

Jianzhu Zhao, ShengJing Hospital of China Medical University, China

Mahmoud Kassem, Mercy Health West Hospital, United States

*Correspondence: 

Bijian Yin
 yinbijian@sina.com
















†These authors share first authorship


Specialty section: 
 This article was submitted to Gastrointestinal Cancers: Gastric and Esophageal Cancers, a section of the journal Frontiers in Oncology


Received: 10 May 2022

Accepted: 30 May 2022

Published: 08 July 2022

Citation:
Wang X, Zeng Y, Zhang J, Huang M and Yin B (2022) The Durable Effect of Pyrotinib Plus Trastuzumab and Chemotherapy in HER2-Positive Gastric Cancer With Brain Metastases: A Case Report and Literature Review. Front. Oncol. 12:940263. doi: 10.3389/fonc.2022.940263



Gastric cancer (GC) is a disease with macromolecular phenotypic heterogeneity and poor prognosis, especially for metastatic GC (mGC). Chemotherapy is the first choice for second-line treatment. However, the benefits of second-line chemotherapy are limited, so there is an urgent need for new treatment regimens to improve patient outcomes. A 65-year-old man with mGC was HER-2 positive. Standard trastuzumab, combined with chemotherapy, was given in the first-line therapy and progression-free survival (PFS) was 8 months. Second-line treatment with pyrotinib in combination with trastuzumab and chemotherapy yielded a PFS of 20 months, in sharp contrast to a median survival of 2.9-6.2 months for a majority of advanced GC patients. This case provides a meaningful reference for the second-line treatment of mGC patients with HER-2 positive. This case also provides valuable information on the response to pyrotinib plus trastuzumab of patients with brain metastases and a better understanding of dual target combination therapy applications in the future.
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Introduction

Gastric cancer (GC) is the fifth most common cancer in the world, with nearly 1.09 million new cases in 2020. In addition, GC is the fourth leading cause of cancer death, with nearly 770,000 deaths worldwide in 2020 (1). China has a high incidence of GC, accounting for 43.9% of the global incidence and 48.6% of the global mortality (2). Different from other countries, about 79.6% of Chinese patients with GC were locally advanced and metastatic GC (mGC), and the 5-year overall survival (OS) rate was only 9.4% in patients with mGC (3, 4).

The human epidermal growth factor receptor 2 (HER2) is overexpressed or amplified in 6%-36% of GC and is an important target for mGC treatment strategies (5). The ToGA study was the first to demonstrate that trastuzumab combined with chemotherapy significantly prolonged median OS (mOS) in patients with advanced HER2-positive GC (16.0 vs. 11.8 months, HR, 0.65, 95%Cl 0.51-0.83, P=0.036) (6). Similar results have been found based on real-world data from China (7). However, there are few treatment options for mGC after first-line treatment failure. In randomized trials, selected second-line chemotherapy significantly improved OS compared to the best supportive treatment, but the mOS was less than 6 months (8–10). Although ramucirumab plus paclitaxel provided a significantly longer OS than the placebo plus paclitaxel (mOS: 8.71 months vs 7.92 months (HR, 0.963, 95%Cl 0.771-1.203, P=0.7426) (11), ramucirumab is unfunded for GC in China.

Pyrotinib is a second-generation, irreversible, well-absorbed dual human epidermal growth factor receptor 1 and 2 inhibitor (12). The phase 1 study preliminarily demonstrated the safety and antitumor activity of pyrotinib as monotherapy and in combination with capecitabine (13). In HER2-positive locally relapsed or metastatic breast cancer following prior trastuzumab and taxanes, pyrotinib plus capecitabine provided significantly longer progression-free survival (PFS) than placebo plus capecitabine (median PFS: 11.1 months vs 4.1 months, HR, 0.18, 95%Cl 0.13-0.26, P<0.001). Pyrotinib also extended PFS, even in patients with brain metastases at baseline (median PFS: 6.9 months vs 4.2 months, HR, 0.32, 95%Cl 0.13-0.77, P=0.011) (14). Herein, we report a case of HER2-positive mGC with a long-survival benefit from second-line pyrotinib plus trastuzumab and chemotherapy after first-line treatment failed.



Case Presentation

A 65-year-old man presented with epigastric discomfort without obvious abdominal pain, diarrhea, or black stools. The patient with EGOC PS 0 had no other past medical history and family history. Endoscopic examination in another hospital showed that the anterior pyloric area of gastric antrum was occupied with low adhesion carcinoma. Abdominal computerized tomography (CT) showed thickening of the gastric wall in the antrum and low density of the liver and hilar lymph nodes (left lobe of liver, 4.21×4.18 cm; right lobe of liver, 4.16×3.36 cm; hilar lymph node, 1.48×1.43 cm). Routine biopsy showed a poorly differentiated adenocarcinoma (TxNxM1, stage IV, Figure 1A). Immunohistochemistry studies revealed HER2 positive (3+, Figure 1B). In addition, laboratory examinations revealed elevations in the levels of carbohydrate antigen 19-9 (CA19-9; 17463 U/ml), carbohydrate antigen 724 (CA724; 415.5 U/ml) and carcinoembryonic antigen (CEA; 50.41 ng/ml). He underwent 6 cycles of combination therapy composed of trastuzumab plus oxaliplatin and paclitaxel. Liver metastatic lesions (left lobe of liver, 2.66×2.12 cm; right lobe of liver, 2.59×1.56 cm) and hilar lymph node (1.24×0.97 cm) were shrunk, so that the efficacy was assessed as partial response (PR) according to iRECIST criteria (Figure 2A), followed by maintenance therapy with trastuzumab. After 4 cycles, although no abnormalities were observed in CEA, CA19-9, or CA724, CT showed spleen metastasis (1.34×1.23 cm) and brain metastasis (2.06×1.60 cm), with the efficacy defined as progressive disease (PD) (Figure 2A).




Figure 1 | Hematoxylin-Eosin staining (A) and immunohistochemical staining of HER2 expression (B).






Figure 2 | Computed tomography during treatment (A), blood tumor antigen changes (B), and timeline of the clinical course in this patient (C).



In second-line therapy, the patient received trastuzumab plus pyrotinib and S-1 for 10 cycles, with the efficacy defined as PR. However, CA724 (27.6 U/ml) was significantly elevated (Figure 2B). S-1 was suspended due to an allergy to S-1. However, considering the clinical benefits, only trastuzumab plus pyrotinib continued to be used. After 4 cycles, an abdominal CT scan identified a slight enlargement of liver metastases (left lobe of liver mass from 2.4×1.18 cm to 2.62×1.52 cm). The efficacy was evaluated as stable disease (SD) (Figure 2A). The patient started to receive trastuzumab plus pyrotinib and capecitabine since April 27, 2021. At a recent re-examination, CT showed an increased left lobe of liver mass (3.23×1.71 cm) with effect assessed as PD (Figure 2A). Eventually second-line treatment of PFS of up to 20 months was given (Figure 2C).



Discussion

As far as we know, this is the first report of HER2 positive mGC response to pyrotinib plus trastuzumab and chemotherapy with a long survival time. Our case emphasizes the importance of dual target combination therapy for patients with advanced second-line GC.

GC is a disease with high molecular and phenotypic heterogeneity, among which HER2 positive GC is one of the special molecular subtypes. Based on the TOGA study, patients with HER2 overexpressing GC should be treated with trastuzumab in addition to first-line chemotherapy, followed by trastuzumab monotherapy as maintenance. In our case, the patient achieved PR after 6 cycles of first-line trastuzumab plus chemotherapy, followed by trastuzumab maintenance and first-line PFS for 8 months.

In second-line therapy, chemotherapy monotherapy (paclitaxel/docetaxel/irinotecan) is the preferred treatment for HER2-positive GC patients in China. However, the benefits of second-line chemotherapy are limited. In clinical trials, the mOS for patients receiving second-line chemotherapy was about 6 months (9, 10). Previous clinical trials of second-line targeted treatment for mGC failed (Table 1). In this case, after communication with the patient and his family, pyrotinib plus trastuzumab and chemotherapy were given, the efficacy was evaluated as PR and the final second-line PFS was more than 20 months, significantly higher than 2.9-6.2 months with chemotherapy (19). The treatment of HER2-positive GC still needs to be optimized continuously, including exploration of the combination of different treatment options, cross-line therapy, and maintenance therapy.


Table 1 | The previous clinical trials of second-line treatment for mGC.



In summary, this case is reported in only one person, but shows that pyrotinib plus trastuzumab and chemotherapy are effective and tolerated in HER2-positive mGC with brain metastases. Therefore, for patients with HER2-positive mGC with brain metastases, the treatment strategy of dual-target combination therapy deserves further study in large-scale clinical trials to improve the prognosis of these patients.
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