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Background

Hepatoid adenocarcinoma of the stomach (HAS) is a rare type of gastric cancer, but the role of perioperative chemotherapy is still poorly understood. The aim of this retrospective study was to investigate the associations between perioperative chemotherapy and prognosis of HAS.



Method

We retrospectively analyzed patients with locally advanced HAS who received radical surgery in Peking University Cancer Hospital between November 2009 and October 2020. Patients were divided into neoadjuvant chemotherapy-first (NAC-first) group and surgery-first group. The relationships between perioperative chemotherapy and prognosis of HAS were analyzed using univariate, multivariate survival analyses and propensity score matching analysis (PSM).



Results

A total of 100 patients were included for analysis, including 29 in the NAC-first group and 71 in the surgery-first group. The Her-2 amplification in HAS patients was 22.89% (19/83). For NAC-first group, 4 patients were diagnosed as tumor recession grade 1 (TRG1), 4 patients as TRG 2, and 19 patients as TRG 3. No significant difference in prognosis between the surgery-first group and the NAC-first group (P=0.108) was found using PSM analysis. In the surgery-first group, we found that the survival rate was better in group of ≥6 cycles of adjuvant chemotherapy than that of <6 cycles (P=0.013).



Conclusion

NAC based on platinum and fluorouracil may not improve the Overall survival (OS) and Disease-free survival time (DFS) of patients with locally advanced HAS. Patients who received ≥6 cycles of adjuvant chemotherapy had better survival. Therefore, the combination treatment of radical gastrectomy and sufficient adjuvant chemotherapy is recommended for patients with locally advanced HAS.
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Introduction

Hepatoid adenocarcinoma is characterized as histologically resembling hepatocellular carcinoma (HCC) with enteroblastic differentiation (1, 2). Hepatoid adenocarcinoma has been found in many extrahepatic organs, such as the stomach, ovary, gallbladder, colon, bladder, renal pelvis, lung, duodenum and pancreas, among which the stomach is the most prevalent (3–8). During the development of the human embryo, both the stomach and liver are primitive foregut derivatives and originate from the endoderm. Some gastric cancer cells may differentiate into early embryonic hepatocytes and then form hepatoid carcinoma of the stomach (HAS) (9, 10). Bourreille et al. reported the first case in 1970, a unique entity of gastric malignant tumor producing alpha-fetoprotein (AFP) with liver metastasis (11). Kodama et al. found that gastric cancer with AFP production had a well-differentiated papillary or tubular type and medullary type, and the latter was considered as hepatocellular carcinoma (12). In 1985, Ishikura et al. eventually expressly provided the term “hepatoid carcinoma of the stomach” (HAS) (13).

HAS is a rare subtype of gastric cancer (GC) that was previously reported to account for 0.38-1.6% of GC (5, 14). HAS mostly occurs in elderly male individuals without specific clinical manifestations and imaging features (15–17). HAS is mainly located in the gastric antrum and is prone to vascular invasion and early metastasis, specifically to the lymph nodes, liver and lung (15, 18, 19). According to current research, the treatment strategy for HAS is similar to gastric adenocarcinoma (15, 18). Radical surgery and adjuvant therapy are the standard treatments for resectable HAS (15, 20, 21). However, early disease recurrence and poor patient prognosis were still observed despite radical surgery with free margins (22, 23). Drugs for gastric cancer have been used as adjuvant chemotherapy (AC) or neoadjuvant chemotherapy (NAC) for a limited number of patients with HAS (5, 23, 24), and there are no definitive specific chemotherapy regimens that are beneficial for patients with HAS. In summary, there is no unanimous conclusion on the most appropriate therapeutic strategy for HAS (16).

Theoretically, NAC can resolve micrometastatic lesions (25) and alleviate disease development, thus reducing the overall mortality rate of patients with cancer. NAC provides a valuable opportunity to evaluate the effectiveness of chemotherapy, which is one of the standard treatments for advanced gastric cancer (26). However, the true effect of NAC for gastric cancer is unknown (27). The results of some studies have suggested that NAC may lead to short-term postoperative complications, which delay the implementation of AC after surgery. If the NAC protocol is ineffective against GC, there is a risk of cancer progression during the period of NAC treatment (28). However, due to the scarcity of the literature, there is minimal information available on the role of perioperative chemotherapy for HAS. Accordingly, we conducted a single-center retrospective study to elucidate the effects of NAC and AC in patients with HAS and the prognostic factors related to HAS.



Materials and Methods


Enrollment of Patients

We consecutively enrolled patients with HAS who underwent curative total or partial gastrectomy with D2 lymph nodes (LNs) dissection between November 2009 and October 2020. We selected patients who were pathologically diagnosed with HAS after radical gastrectomy and with clinical stage T3/T4 or N+ disease. The exclusion criteria were as follows: (1) perioperative death, (2) R0 resection was not performed, (3) preoperative or postoperative radiotherapy, (4) clinical stage IVb, and (5) pathological stage I patients without high risk factors, which included age below 40 years old, poor differentiation and lymphovascular invasion. Patients who received preoperative chemotherapy were defined as neoadjuvant chemotherapy-first (NAC-first) group, and patients who did not receive preoperative treatment were defined as surgery-first group. Clinicopathological features were retrospectively collected and all patients were followed up. We used abdominal and pelvic computed tomography (CT) to assess the clinical stage using the American Joint Committee on Cancer/Union for International Cancer Control 8th classification system. Enlarged LNs over 8 mm at their largest axis or with internal necrosis were classified as cN+. This retrospective study was performed according to the tenets of the Declaration of Helsinki and was approved by the Institutional Review Board of Peking University Cancer Hospital.

A total of 125 HAS patients were eligible for the study. Twenty-five patients were excluded, of whom 13 patients were diagnosed with distant metastases, 2 patients had postoperative residual lesions, 4 patients accepted perioperative radiotherapy, one patient died perioperatively and 5 patients were diagnosed with pathological stage I without high risk factors or other types of tumor differentiation. Eventually, 29 patients were included in the NAC-first group and 71 patients were included in the surgery-first group, for a total of 100 patients (Figure 1).




Figure 1 | Schematic of the study design. The chart showed the selection of patients and study methods.





Pathological Diagnosis and Treatment Evaluation

Pathological diagnosis was based on morphological features and immunohistochemistry, including hepatoid and/or adenocarcinoma components, by two independent pathologists (Supplementary Figure 1). Clinical responses to NAC were assessed based on CT scans according to the Response Assessment Criteria for Solid Tumors version 1.1 (29). The assessment of target lesions was divided into the following four categories: complete remission (CR), partial remission (PR), stable disease (SD), and progressive disease (PD). According to the NCCN guidelines for gastric cancer (2018), the pathological response was graded according to the 3-point tumor regression grading (TRG) system (30). The tumors were divided into the following four grades: grade 0 (no visible cancer cells), grade 1 (single cells or small groups of cancer cells), grade 2 (residual cancer outgrown by fibrosis) and grade 3 (significant fibrosis outgrown by cancer or no fibrosis with extensive residual cancer). We also evaluated the toxicities related to NAC by the WHO standard criteria.



Follow-Up

The patients underwent follow-up gastroscopy, abdominal and pelvic computed tomography, chest radiography and tumor biomarkers at our hospital or local hospital 3 months after the operation and every 3 or 6 months thereafter. Overall survival time (OS) was defined as the length of time from the date of first NAC treatment or radical gastrectomy to the date of the last follow-up or the date of death from any cause. Disease-free survival time (DFS) was defined as the length of time from the date of first NAC treatment or radical gastrectomy to the date of disease recurrence, metastasis or death from any cause or the date of last follow-up. The mean follow-up time was 30.5 months, ranging from 2.4 to 102.6 months.



Statistical Analysis

To compare the clinicopathological features of the NAC-first and surgery-first groups, SPSS 23.0 was used for statistical analysis. Independent sample t-tests were used for continuous variables. The chi-square test or Mann-Whitney U test was used for categorical variables. Propensity score matching analysis (PSM) was used to reduce the impact of possible confounding factors. The 1:1 PSM method (match tolerance 0.2) was conducted to compare the NAC-first and surgery-first groups. To estimate the long-term OS and DFS outcomes, the Kaplan–Meier method and a log-rank test were used. To evaluate the independent predictors of OS and DFS, variables with P<0.10 in univariate survival analyses or with clinical significance were entered into the multiple regression analysis using the Cox proportional hazards model. P<0.05 was considered statistically significant. GraphPad Prism 5 was used to draw the Kaplan-Meier survival curve.




Results


Clinicopathologic Features of Included Patients and PSM

We found that there were differences in sex, tumor location, clinical T, N, TNM stage, lymphovascular invasion, nerve invasion, PDL-1 and SALL4 expression between the NAC-first group and the surgery-first group (P<0.1). The positive expression rate of Her-2 (staining by immunohistochemistry 3+ or with positive fluorescence in situ hybridization) in HAS patients was 22.89% (19/83). In the surgery-first group, 23% (14/61) of the patients were Her-2 positive. In the NAC-first group, 22.7% (5/22) of the patients were Her-2 positive. In addition, 91.7% (88/96) of the patients had AFP-positive cells as determined by immunohistochemistry. The number of patients with stage cIII/IVa disease in the NAC-first group was substantially higher than that in the surgery-first group (100% versus 78.9%, P=0.01). However, lymphovascular invasion were more prevalent in the surgery-first group than in the NAC-first group (67.6% vs 44.8%, P=0.03) (Table 1). Nerve invasion levels were also similar (63.4% vs 41.4%, P=0.04) (Table 1). To reduce confounding bias, 1:1 PSM was performed, and 56 patients were ultimately included. Most clinicopathological features were not significantly different between the two groups after 1:1 PSM (Table 1).


Table 1 | Baseline demographics of the study population before and after propensity score matching.





Regimens, Cycles, Adverse Effects and Clinical Response to NAC

In our study, 29 patients underwent NAC. Of these, 19 patients received S-1+oxaliplatin (SOX), 6 patients received oxaliplatin + capecitabine (XELOX), one received SOX+ paclitaxel + trastuzumab, one received XELOX+ trastuzumab, one received docetaxel+ cisplatin+ fluorouracil (DCF) and one received oxaliplatin+ calcium folinate+ fluorouracil (mFOLFOX). The median course of NAC was 3 cycles (1-5 cycles).

In the SOX regimen, one patient developed grade 1 gastrointestinal discomfort, and the main clinical manifestation was nausea and vomiting. One patient developed grade 1 gastrointestinal discomfort and neurotoxicity. Fourteen patients did not exhibit side effects during NAC. In the XELOX regimen, one patient experienced grade 3 gastrointestinal discomfort and grade 2 thrombocytopenia. One patient developed grade 1 neutropenia and leukopenia, grade 2 thrombocytopenia and slight numbness in the extremities. In the SOX+ paclitaxel + trastuzumab, DCF and mFOLFOX regimens, no toxicities were observed during NAC.

In the NAC-first group, a total of 6 patients achieved partial remission (PR), 20 patients achieved stable disease (SD), 1 patient had progressive disease (PD) and none achieved complete remission (CR). In the SOX regimen, pathological responses of TRG 1, 2 and 3 were observed in 2, 2 and 13 patients, respectively. In the XELOX regimen, TRG 1, 2 and 3 were observed in 0, 0, and 6 patients, respectively. Pathological responses of other chemotherapy regimens were shown in Table 2.


Table 2 | Evaluation of radiological response, TRG, and main toxicity occurring of NAC.





No Significant Prognostic Difference Was Associated With NAC in HAS

The OS time of the surgery-first group was better than that of the NAC-first group (Figure 2A, P=0.02). In particular, the 1- and 3-year survival rates of the NAC-first group were 92.7% and 68.2%, respectively. The 1- and 3-year survival rates of the surgery-first group were 97% and 83.4%, respectively. And univariate survival analysis was demonstrated in Supplementary Material. Multivariate Cox regression analysis indicated that clinical T4 (P=0.015), proximal gastrectomy (P=0.021), lymphovascular invasion (P=0.030) and CA199 (P=0.007) were independent risk factors for poor OS outcomes in HAS patients (Table 3). However, no significant difference in OS times was found between the NAC-first group and the surgery-first group after PSM analysis, although the surgery-first group had a tendency toward better OS rates than the NAC-first group (Figure 2B, P=0.105).




Figure 2 | The relationships between NAC and the prognosis of HAS. Kaplan–Meier survival plots for NAC-first and surgery-first groups for 100 patients (A) and for after 1:1 PSM of 56 patients (B). P values were calculated by the log-rank test.




Table 3 | Multivariate analysis of overall survival (OS) and disease-free survival time (DFS) before propensity score matching analysis.



To explore the relationship between NAC and the recurrence of HAS, we also conducted a univariate survival analysis of the DFS rates. The most common site of metastases was the liver. In the NAC-first group, 5 patients had postoperative liver metastasis with a median time of 5 months (1-58 months), 1 patient had lung metastasis at 1 month after surgery, and 2 patients metastasized to other sites. In the surgery-first group, postoperative liver metastasis occurred in 6 patients, with a median time of 7.5 months (4-26 months). In addition, 2 patients had lung metastasis at an average time of 10.5 months after surgery, 1 patient had ovarian metastasis at 18 months after gastrectomy, and 2 patients had metastases to other sites. The DFS time of the surgery-first group was substantially longer than that of the NAC-first group (Figure 2A, P=0.022). Specifically, the 1- and 3-year DFS rates of the NAC-first group were 80.4% and 71.5%, respectively. The 1- and 3-year DFS rates of the surgery-first group were 97% and 83.8%, respectively. Multivariate Cox regression analysis also revealed that clinical T4 (P=0.023) and lymphovascular invasion (P=0.046) was significant predictor of DFS outcomes (Table 3). However, a difference in the DFS rates between the NAC-first group and the surgery-first group was not found after PSM analysis (Figure 2B, P=0.108).

We also analyzed the relationship between the number of adjuvant chemotherapy cycles and the prognosis of HAS patients. Among the 61 patients who underwent surgery first, we found that the OS of the ≥6 cycles group were better than that of the <6 cycles group (Figure 3, P=0.023) and the DFS also had similar results (Figure 3, P=0.013).




Figure 3 | The associations between adjuvant chemotherapy circles and prognosis of HAS. Kaplan–Meier survival plots for adjuvant chemotherapy cycles ≥6 and<6 for 61 patients. P values were calculated by the log-rank test.





Prognostic Factors of HAS

As the clinical TNM stage was included in the survival analysis before and after PSM, there was confounding bias present. To reduce the confounding bias resulting from disease stage, we divided 100 patients into two groups, 29 patients in the NAC-first group and 71 patients in the surgery-first group. Their pathological TNM stages (pTNM, ypTNM) were used for univariate and multivariate survival analyses. In the NAC-first group, the results showed that the radiological response (P<0.01), the type of surgery (P = 0.032), and EGFR status (P=0.005) were related to the OS rate in the NAC-first group. Radiological response (P<0.01), number of LNs dissected (P = 0.039) and EGFR status (P=0.032) were related to the DFS rate (Supplementary Table 1). Multivariate Cox regression analysis showed that EGFR status was an independent risk factor for poor OS (P=0.006) and DFS outcomes (P=0.036) (Supplementary Table 2). In the surgery-first group, univariate survival analysis showed that age (p=0.03), lymphovascular invasion (P=0.045), CEA (P=0.044), and CA199 (P=0.003) were associated with the OS rate. Age (P=0.028), lymphovascular invasion (P=0.039), cycles of perioperative chemotherapy (P=0.029) and CA199 (P=0.001) were associated with the DFS rate (Supplementary Table 3). Multivariate Cox regression analysis showed that age (P=0.049) and CA199 (P=0.001) were independent risk factors for the DFS outcome (Supplementary Table 4).




Discussion

Our research revealed that neoadjuvant chemotherapy (mainly platinum + fluorouracil) was not associated with increased survival of HAS patients undergoing radical surgery. However, our result was inconsistent with that of a previous study reported by Zeng et al, who declared that the DFS and disease-specific survival rates of patients in the NAC-first group were significantly higher than those in the surgery-first group (15). The conflicting results may be attributable to the different proportions of preoperative distant metastases. No patient was diagnosed with preoperative distant metastasis in our study, however, the proportion reached 70.5% in the Zeng et al. study (15). According to the result of our study, radical surgery was recommended for HAS patients without distant metastasis. However, the benefits of NAC with different regimens are still worthy of further research.

In our study, AC and lymphovascular invasion were two of the independent risk factors for DFS outcomes, which is similar to the conclusion of Zeng et al. (15). In a study by Qu, it was revealed that the survival time was not associated with sex, the disease location, or the serum AFP level (cutoff value: 40 ng/L), which is in agreement with our results (4). Similar to other studies of HAS, the results of Yang et al. indicated that pTNM is an independent risk factor for HAS (5, 24). In our study, the clinical or pathological stage was not an independent risk factor for prognosis. The statistical results might have been affected by the small sizes of the subgroups for pTNM stage, especially in the NAC-first group. The relatively short follow-up time may be another explanation. To understand the relationship between clinicopathological characteristics and the prognosis of HAS, it is still necessary to conduct multicenter studies with more samples to further study the treatment of HAS.

Our study demonstrated that AC was one of the independent factors for the prognosis of patients with HAS, similar to the findings of other studies (23, 31). However, few researchers have explored the optimal number of cycles of adjuvant chemotherapy that benefits patients with gastric cancer (32). As far as we know, the current research on HAS is blank. Due to the toxicity and side effects of neoadjuvant/adjuvant chemotherapy, it is necessary to determine the appropriate number of chemotherapy cycles to minimize side effects and maintain oncological efficacy, especially for patients with severe side effects. In our study, we found that patients who received ≥ 6 cycles of adjuvant chemotherapy had a better survival outcome than patients who received < 6 cycles, which is consistent with a multicenter retrospective study of gastric cancer (32). Accordingly, adjuvant chemotherapy is still advised, and more than 6 cycles of chemotherapy are preferable.

The incidence of Her-2 amplification in gastric cancer ranges from 6.0% to 29.5%; the variation may result from different testing methods and objective criteria (33). In our study, we found that the Her-2-positive expression rate of HAS was 22.89%, which is consistent with the results of previous studies that revealed a positivity rate of 25% (31). The negative prognostic value of Her-2 amplification for breast cancer is clear, however, opinions on its prognostic relationship with gastric cancer are still contradictory. In the ToGA study, researchers found that the OS and DFS of patients treated with trastuzumab combined with chemotherapy were better than those of patients treated with chemotherapy alone. Similarly, some researchers have suggested that trastuzumab combined with chemotherapy could improve OS outcomes (34). In our study, we also found that the two patients treated with chemotherapy and trastuzumab had the most satisfactory pathological response rate. Therefore, Her-2 inhibitors such as trastuzumab could be considered for NAC and the systematic treatment of HAS.

As the largest retrospective study on HAS treated with radical surgery, our study still had several limitations. Although 100 patients represent the largest sample size studied to date, this number was still small for statistical analysis. Furthermore, the chemotherapy regimens were various, especially for NAC, which may affect the results of NAC on HAS. Therefore, the conclusions drawn in our research should be adopted with caution.



Conclusions

NAC based on platinum and fluorouracil may not improve the OS and DFS of patients with HAS treated with radical surgery. Patients who received more than 6 cycles of postoperative adjuvant chemotherapy had improved outcomes compared with the patient outcomes in other treatment groups. Therefore, the combination treatment of radical gastrectomy and sufficient adjuvant chemotherapy is recommended for patients with locally advanced HAS.



Data Availability Statement

The original contributions presented in the study are included in the article/Supplementary Material. Further inquiries can be directed to the corresponding author.



Ethics Statement

The studies involving human participants were reviewed and approved by Institutional Review Board of Peking University Cancer Hospital. The patients/participants provided their written informed consent to participate in this study. Written informed consent was obtained from the individual(s) for the publication of any potentially identifiable images or data included in this article.



Author Contributions

KZ, methodology, data curation, investigation, formal analysis, writing - original draft, and writing - review and editing. AW, conceptualization, methodology, writing - review and editing, and funding acquisition. JW, conceptualization, data curation, investigation, and writing - review and editing. ZL, resources, data curation, and investigation. KJ, XJ, TF, ZJ, XW, and JZ, resources and investigation. ZB, conceptualization, resources, project administration, supervision, and writing - review and editing. All authors contributed to the article and approved the submitted version.



Funding

This work was supported by the Peking University Clinical Scientist Program (BMU2019LCKXJ011), National Science Foundation for Young Scientists of China (No. 81802735), Beijing Youth Talent Plan (No. QML20191101), Science Foundation of Peking University Cancer Hospital (No. 2020-11) and Beijing Municipal Administration of Hospitals Clinical Medicine Development of Special Funding Support (XMLX202119).



Supplementary Material

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fonc.2021.789104/full#supplementary-material



References

1. Søreide, JA, Greve, OJ, Gudlaugsson, E, and Størset, S. Hepatoid Adenocarcinoma of the Stomach–Proper Identification and Treatment Remain a Challenge. Scand J Gastroenterol (2016) 51(6):646–53. doi: 10.3109/00365521.2015.1124286

2. Fujii, H, Ichikawa, K, Takagaki, T, Nakanishi, Y, Ikegami, M, Hirose, S, et al. Genetic Evolution of Alpha Fetoprotein Producing Gastric Cancer. J Clin Pathol (2003) 56(12):942–9. doi: 10.1136/jcp.56.12.942

3. Chen, J, Rocken, C, Treiber, G, Jentsch-Ulrich, K, Malfertheiner, P, and Ebert, MP. Clinical Implications of Alpha-Fetoprotein Expression in Gastric Adenocarcinoma. Dig Dis (2003) 21(4):357–62. doi: 10.1159/000075360

4. Qu, BG, Bi, WM, Qu, BT, Qu, T, Han, XH, Wang, H, et al. PRISMA-Compliant Article: Clinical Characteristics and Factors Influencing Prognosis of Patients With Hepatoid Adenocarcinoma of the Stomach in China. Med (Baltimore) (2016) 95(15):e3399. doi: 10.1097/MD.0000000000003399

5. Yang, J, Wang, R, Zhang, W, Zhuang, W, Wang, M, and Tang, C. Clinicopathological and Prognostic Characteristics of Hepatoid Adenocarcinoma of the Stomach. Gastroenterol Res Pract (2014) 2014:140587. doi: 10.1155/2014/140587

6. Liu, Q, Bannan, M, Melamed, J, Witkin, GB, and Nonaka, D. Two Cases of Hepatoid Adenocarcinoma of the Intestine in Association With Inflammatory Bowel Disease. Histopathology (2007) 51(1):123–5. doi: 10.1111/j.1365-2559.2007.02715.x

7. Gakiopoulou, H, Givalos, N, Liapis, G, Agrogiannis, G, Patsouris, E, and Delladetsima, I. Hepatoid Adenocarcinoma of the Gallbladder. Dig Dis Sci (2007) 52(12):3358–62. doi: 10.1007/s10620-007-9807-3

8. Ogbonna, OH, Sakruti, S, Sulieman, M, Ali, A, Shokrani, B, and Oneal, P. Hepatoid Adenocarcinoma of the Duodenum: An Unusual Location. Case Rep Oncol (2016) 9(1):182–7. doi: 10.1159/000444746

9. Akiyama, S, Tamura, G, Endoh, Y, Fukushima, N, Ichihara, Y, Aizawa, K, et al. Histogenesis of Hepatoid Adenocarcinoma of the Stomach: Molecular Evidence of Identical Origin With Coexistent Tubular Adenocarcinoma. Int J Cancer (2003) 106(4):510–5. doi: 10.1002/ijc.11246

10. Lin, CY, Yeh, HC, Hsu, CM, Lin, WR, and Chiu, CT. Clinicopathologial Features of Gastric Hepatoid Adenocarcinoma. BioMed J (2015) 38(1):65–9. doi: 10.4103/2319-4170.126860

11. Bourreille, J, Metayer, P, Sauger, F, Matray, F, and Fondimare, A. Existence of Alpha Feto Protein During Gastric-Origin Secondary Cancer of the Liver. Presse Med (1970) 78(28):1277–8.

12. Kodama, T, Kameya, T, Hirota, T, Shimosato, Y, Ohkura, H, Mukojima, T, et al. Production of Alpha-Fetoprotein, Normal Serum Proteins, and Human Chorionic Gonadotropin in Stomach Cancer: Histologic and Immunohistochemical Analyses of 35 Cases. Cancer (1981) 48(7):1647–55. doi: 10.1002/1097-0142(19811001)48:7<1647::aid-cncr2820480729>3.0.co;2-v

13. Ishikura, H, Fukasawa, Y, Ogasawara, K, Natori, T, Tsukada, Y, and Aizawa, M. An AFP-Producing Gastric Carcinoma With Features of Hepatic Differentiation. A Case Report. Cancer (1985) 56(4):840–8. doi: 10.1002/1097-0142(19850815)56:4<840::aid-cncr2820560423>3.0.co;2-e

14. Inoue, M, Sano, T, Kuchiba, A, Taniguchi, H, Fukagawa, T, and Katai, H. Long-Term Results of Gastrectomy for Alpha-Fetoprotein-Producing Gastric Cancer. Br J Surg (2010) 97(7):1056–61. doi: 10.1002/bjs.7081

15. Zeng, XY, Yin, YP, Xiao, H, Zhang, P, He, J, Liu, WZ, et al. Clinicopathological Characteristics and Prognosis of Hepatoid Adenocarcinoma of the Stomach: Evaluation of a Pooled Case Series. Curr Med Sci (2018) 38(6):1054–61. doi: 10.1007/s11596-018-1983-1

16. Wang, Y, Sun, L, Li, Z, Gao, J, Ge, S, Zhang, C, et al. Hepatoid Adenocarcinoma of the Stomach: A Unique Subgroup With Distinct Clinicopathological and Molecular Features. Gastric Cancer (2019) 22(6):1183–92. doi: 10.1007/s10120-019-00965-5

17. Liu, X, Cheng, Y, Sheng, W, Lu, H, Xu, X, Xu, Y, et al. Analysis of Clinicopathologic Features and Prognostic Factors in Hepatoid Adenocarcinoma of the Stomach. Am J Surg Pathol (2010) 34(10):1465–71. doi: 10.1097/PAS.0b013e3181f0a873

18. Liu, X, Sheng, W, and Wang, Y. An Analysis of Clinicopathological Features and Prognosis by Comparing Hepatoid Adenocarcinoma of the Stomach With AFP-Producing Gastric Cancer. J Surg Oncol (2012) 106(3):299–303. doi: 10.1002/jso.23073

19. Wang, XL. Hepatoid Adenocarcinoma of the Stomach. Zhonghua Zhong Liu Za Zhi [Chinese J Oncology] (1988) 10(6):455–7.

20. National Health Commission Of The People's Republic Of China. Chinese Guidelines for Diagnosis and Treatment of Gastric Cancer 2018 (English Version). Chin J Cancer Res (2019) 31(5):707–37. doi: 10.21147/j.issn.1000-9604.2019.05.01

21. Wang, W, Zheng, C, Fang, C, Li, P, Xie, J, Lin, J, et al. Time Trends of Clinicopathologic Features and Surgical Treatment for Gastric Cancer: Results From 2 High-Volume Institutions in Southern China. Surgery (2015) 158(6):1590–7. doi: 10.1016/j.surg.2015.04.038

22. Su, JS, Chen, YT, Wang, RC, Wu, CY, Lee, SW, and Lee, TY. Clinicopathological Characteristics in the Differential Diagnosis of Hepatoid Adenocarcinoma: A Literature Review. World J Gastroenterol (2013) 19(3):321–7. doi: 10.3748/wjg.v19.i3.321

23. Zhang, JF, Shi, SS, Shao, YF, and Zhang, HZ. Clinicopathological and Prognostic Features of Hepatoid Adenocarcinoma of the Stomach. Chin Med J (Engl) (2011) 124(10):1470–6.

24. Baek, SK, Han, SW, Oh, DY, Im, SA, Kim, TY, and Bang, YJ. Clinicopathologic Characteristics and Treatment Outcomes of Hepatoid Adenocarcinoma of the Stomach, a Rare But Unique Subtype of Gastric Cancer. BMC Gastroenterol (2011) 11:56. doi: 10.1186/1471-230x-11-56

25. Reddavid, R, Sofia, S, Chiaro, P, Colli, F, Trapani, R, Esposito, L, et al. Neoadjuvant Chemotherapy for Gastric Cancer. Is it a Must or a Fake? World J Gastroenterol (2018) 24(2):274–89. doi: 10.3748/wjg.v24.i2.274

26. Hashemzadeh, S, Pourzand, A, Somi, MH, Zarrintan, S, Javad-Rashid, R, and Esfahani, A. The Effects of Neoadjuvant Chemotherapy on Resectability of Locally-Advanced Gastric Adenocarcinoma: A Clinical Trial. Int J Surg (2014) 12(10):1061–9. doi: 10.1016/j.ijsu.2014.08.349

27. Li, W, Qin, J, Sun, YH, and Liu, TS. Neoadjuvant Chemotherapy for Advanced Gastric Cancer: A Meta-Analysis. World J Gastroenterol (2010) 16(44):5621–8. doi: 10.3748/wjg.v16.i44.5621

28. Coccolini, F, Nardi, M, Montori, G, Ceresoli, M, Celotti, A, Cascinu, S, et al. Neoadjuvant Chemotherapy in Advanced Gastric and Esophago-Gastric Cancer. Meta-Analysis of Randomized Trials. Int J Surg (2018) 51:120–7. doi: 10.1016/j.ijsu.2018.01.008

29. Watanabe, H, Okada, M, Kaji, Y, Satouchi, M, Sato, Y, Yamabe, Y, et al. [New Response Evaluation Criteria in Solid Tumours-Revised RECIST Guideline (Version 1.1)]. Gan To Kagaku Ryoho (2009) 36(13):2495501.

30. Ryan, R, Gibbons, D, Hyland, JM, Treanor, D, White, A, Mulcahy, HE, et al. Pathological Response Following Long-Course Neoadjuvant Chemoradiotherapy for Locally Advanced Rectal Cancer. Histopathology (2005) 47(2):141–6. doi: 10.1111/j.1365-2559.2005.02176.x

31. Xia, R, Zhou, Y, Wang, Y, Yuan, J, and Ma, X. Hepatoid Adenocarcinoma of the Stomach: Current Perspectives and New Developments. Front Oncol (2021) 11:633916. doi: 10.3389/fonc.2021.633916

32. Jeong, SH, Yoo, MW, Son, YG, Oh, SJ, Kim, JH, Kim, HI, et al. Appropriate Number of Adjuvant Chemotherapy Cycles for Patients With Stage 2 or 3 Gastric Cancer After Curative Gastrectomy: A Multicenter Cohort Study. Ann Surg Oncol (2021) 28(8):4458–70. doi: 10.1245/s10434-020-09504-4

33. Boku, N. HER2-Positive Gastric Cancer. Gastric Cancer (2014) 17(1):1–12. doi: 10.1007/s10120-013-0252-z

34. Hofmann, M, Stoss, O, Shi, D, Büttner, R, van de Vijver, M, Kim, W, et al. Assessment of a HER2 Scoring System for Gastric Cancer: Results From a Validation Study. Histopathology (2008) 52(7):797–805. doi: 10.1111/j.1365-2559.2008.03028.x




Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.


Publisher’s Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2022 Zhou, Wang, Wei, Ji, Li, Ji, Fu, Jia, Wu, Zhang and Bu. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Images/fonc-11-789104-g003.jpg
Overall survival

isease free survival

pe0023
— s
i
00
°© 6 12 18 28 30 36 T 2
ey aad





OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        The Value of Perioperative Chemotherapy for Patients With Hepatoid Adenocarcinoma of the Stomach Undergoing Radical Gastrectomy

      

        		

          Background

        



        		

          Method

        



        		

          Results

        



        		

          Conclusion

        



        		

          Introduction

        



        		

          Materials and Methods

        

          		

            Enrollment of Patients

          



          		

            Pathological Diagnosis and Treatment Evaluation

          



          		

            Follow-Up

          



          		

            Statistical Analysis

          



        



        



        		

          Results

        

          		

            Clinicopathologic Features of Included Patients and PSM

          



          		

            Regimens, Cycles, Adverse Effects and Clinical Response to NAC

          



          		

            No Significant Prognostic Difference Was Associated With NAC in HAS

          



          		

            Prognostic Factors of HAS

          



        



        



        		

          Discussion

        



        		

          Conclusions

        



        		

          Data Availability Statement

        



        		

          Ethics Statement

        



        		

          Author Contributions

        



        		

          Funding

        



        		

          Supplementary Material

        



        		

          References

        



      



      



    



  



OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/table2.jpg
NAC regimen SOX XELOX SOX+ Paclitaxel + Trastuzumab XELOX+ Trastuzumab DCF Mfolfox

(n=19) (n=6) (n=1) (n=1) (n=1) (n=1)
Radiological CR 00 0(0) 0(0) 0(0) 0() 0(0)
response PR 3(15.8) 2(33.3) 1(100) 0(0) 0(0) 0(0)
SD 14 (73.7) 3(50.0) 0(0) 1(100) 1(100) 1(100)
PD 0(0) 1(16.7) 0(0) 0(0) 0(0) 0(0)
Unknown 2(10.5) 0(0) 0(0) 0(0) 0(0) 0(0)
TRG 0 0(0) 0(0) 0(0) 0(0) 00) 0(0)
1 2(10.5) 0(0) 1 (100) 1 (100) 00) 0(0)
2 2(10.5) 0(0) 0(0) 0(0) 1 (100) 1 (100)
3 13 (68.5) 6 (100) 0(0) 0(0) 0(0) 0(0)
Unknown 2(10.5) 0(0) 0(0) 0(0) 00) 0(0)
Adverse event® Gastrointestinal 2(10.5) 1(16.7) 0(0) 0(0) 0(0) 0(0)
discomfort
Myelosuppression 0(0) 1(16.6) 0(0) 0(0) 0(0) 0(0)
No 14(737)  1(16.6) 1(100) 0(0) 1 (100) 1 (100)
Unknown 3(15.8) 3(50.0) 0() 1(100) 0(0) 0(0)

“The main toxicity occurring of NAC were recorded, and the secondary side effects were not taken into account.
NAC, neoadjuvant chemotherapy; CR, complete remission; PR, partial remission; SD, stable disease; PD, progressive disease; TRG, tumor regression grade; XELOX, oxaliplatin +
capecitabine; SOX, S-1+oxaliplatin; DCF, Docetaxel+ cisplatin+ fluorouracil.
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Clinicopathological features 0s DFS

P value HR 95%Cl P value HR 95%Cl

Age(year) 0.091 0.104
Location of tumor GEJ vs non-GEJ 0.164
Clinical T stage T1/2/3 vs T4 0.015 8.945 1.542-51.872 0.023 3.630 1.190-11.077
Clinical N stage N-vs N+ 0.437 0.641
Clinical TNM stage lla 0.943 0.411

llb 0.624 0913

[l 0.533 0.958

IVa 0.763 0.441
NAC No vs Yes 0.115 0.265
AC No vs Yes 0.417 0.405
Surgery type Proximal gastrectomy 0.021 0.140

Distal gastrectomy 0.006 0.027 0.002-0.352 0.078

Total 0.034 0.068 0.006-0.813 0.051

gastrectomy
Number of lymph node dissection 0.349 0.478
Degree of differentiation High/middle differentiation vs Low/undifferentiation 0.547 0.969
Lymphovascular invasion -VS + 0.030 11.239 1.258-100.394 0.046 3.547 1.023-12.295
Never invasion - Vs + 0.452 0.969
CEA(ng/ml) 0-5vs >5 0.081 3.075 0.875-10.866 0.760
CA199(U/mi) 0-37 vs>37 0.007 9.046 1.830-44.716 0.075

KPS, Kamofsky Performance Status; GEJ, Gastroesophageal junction; AC, Adjuvant chemotherapy; NAC, Neoadjuvant chemotherapy.
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37 (88.1) 1(84.6) 0.74 1(84.6) 11 (84.6) 1.00
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59 (86.8) 25 (92.6) 0.43 25 (89.3) 24 (92.3) 0.71
9(13.2) 2(7.4) 3(10.7) 2(7.7)
25 (48.1) 8 (40) 0.54 7(38.9) 8 (40) 0.95
27 (51.9) 12 (60) 1(61.1) 12 (60)

KPS, Karnofsky Performance Status; GEJ, Gastroesophageal junction; AC, Adjuvant chemotherapy; PSM, Propensity score matching analysis; MMR, Mismatch repair.





