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Abstract
BACKGROUND
Gastric cancer with lymphoid stroma (GCLS) is a rare type of gastric cancer characterized by abundant lymphocytic infiltration of the stroma. It is an Epstein-Barr virus-associated gastric cancer with a better prognosis than typical gastric cancer but with similar symptoms. GCLS diagnosis is based on pathological, histological and immunohistochemical examination and there are no standardized guidelines for treatment.

CASE SUMMARY
This case report describes a 72-year-old man with a 6-mo history of abdominal pain. Endoscopy revealed ulcerative lesions in the stomach and gastric cancer was suspected. A preoperative endoscopic biopsy indicated undifferentiated carcinoma and postoperative pathological, histological and immunohistochemical analyses of the resected specimen confirmed a final diagnosis of GCLS.

CONCLUSION
The patient showed high programmed cell death-ligand 1 expression and recovered well after immunotherapy.
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[bookmark: OLE_LINK4466][bookmark: OLE_LINK4467]Core Tip: Gastric cancer with lymphoid stroma (GCLS) is a rare type of gastric cancer characterized by abundant lymphocytic infiltration of the stroma. It is an Epstein-Barr virus-associated gastric cancer with a better prognosis than typical gastric cancer but with similar symptoms. GCLS diagnosis is based on pathological, histological and immunohistochemical examination and there are no standardized guidelines for treatment. We report here on a recent case of GCLS in our hospital. The patient recovered well after immunotherapy.

INTRODUCTION
Gastric cancer with lymphoid stroma (GCLS) is a rare type of gastric carcinoma which belongs to the group of Epstein-Barr virus (EBV)-associated gastric cancers and accounts for about 1%-7% of gastric carcinomas[1]. Clinical manifestations are non-specific and diagnosis relies on pathological histological examination. Surgical treatment is indicated and programmed cell death-ligand 1 (PD-L1) inhibitors may have greater efficacy with GCLS than for gastric adenocarcinoma. Indeed, there are certain differences in disease characteristics compared with common gastric adenocarcinoma and the prognosis may be better than non-GCLS[2]. Due to the rarity of GCLS, there is no broad consensus as to treatment protocols. The current study sought to give new insights into this rare disease via a literature review and a GCLS case report.

CASE PRESENTATION
Chief complaints
A 72-year-old male patient presented in October 2020 with a 6-mo history of intermittent abdominal pain.

History of present illness
Six months before admission, the patient developed intermittent abdominal pain. He had no abdominal distention, nausea, vomiting or blood in the stool. He was admitted to a local hospital and treated for symptoms. Due to persistence of his symptoms, the patient was referred to our hospital for further assessment.

History of past illness
Past medical history included hypertension for more than 10 years and coronary atherosclerotic heart disease for more than 5 years. The conditions have been stabilized by oral drug treatment.

Personal and family history
There was no family history of malignancy or other relevant disorders.

Physical examination
After physical examination, cardiopulmonary examination showed no obvious abnormality. There was mild tenderness in the abdominal left upper quadrant with no further positive signs.

Laboratory examinations
Routine blood examination, coagulation function, urinalysis results, stool analysis, liver chemistry tests, urea, creatinine, uric acid and electrocardiogram results were all within normal limits.

Imaging examinations
[bookmark: OLE_LINK1]A computer tomography (CT) scan showed local thickening of the gastric body wall. A 3 cm × 3 cm ulcer with irregular borders, mucosal sclerosis and hemorrhagic tendency was revealed on the lesser curvature of the gastric body by gastroscopy (Figure 1). Pathological biopsy showed undifferentiated carcinoma.

Pathological findings
Based on these findings and taking into account the patient's age and general condition, a laparoscopic radical gastrectomy was performed. Inspection of the gastrectomy specimen revealed a tumor measuring 4 cm × 4 cm × 1 cm with a large ulcer on the lesser curvature of the gastric body. Nests of neoplastic cells within a dense lymphoid stromal infiltration could be seen during pathological examination (Figure 2). The tumor had invaded the muscularis propria of the gastric wall to the subserosal layer and vascular tumor thrombus and nerve infiltration were present. The surgical margins were free of cancer and 7 of the 31 dissected lymph nodes had developed metastases. Immunohistochemical analysis showed that the tumor cells were positive for EGFR, P53 and vimentin, with a Ki-67 index of 90%, but negative for HER-2, HP and E-cadherin. In situ hybridization revealed the presence of the Epstein-Barr encoding region. Additional immunohistochemical analysis showed a tumor proportion score for PD-L1 of 90% and a combined positive score of 100. CD8 was present on 20% of the lymphocytes and the tumor tissue was microsatellite stable.

FINAL DIAGNOSIS
EBV-associated GCLS was diagnosed at stage IIIB (T3N3M0), according to the NCCN guidelines (2020).

TREATMENT
The patient received 4 cycles of XELOX postoperative adjuvant chemotherapy (oxaliplatin 85 mg/m2 volume of distribution (VD) on day 1+ capecitabine 1250 mg/m2 VD on day 1 to 14). Thereafter, retroperitoneal lymph node and adrenal metastases were found resulting in a treatment efficacy evaluation of continuing disease progression. Treatment was adjusted and 4 cycles of immunotherapy (Sintilimab 200 mg on day 1) given, taking into account the patient’s advanced age, hypertension and diabetes. Re-examination revealed a significant reduction in the size of the metastases and efficacy was re-evaluated to partial response.

OUTCOME AND FOLLOW-UP
The patient did not undergo further treatment due to liver and kidney insufficiency and systemic rash. Regular review showed that the patient's condition was stable. At the time of writing (December 2021), efficacy is assessed as stable disease (Figure 3).

DISCUSSION
GCLS, or lymphoepithelioma gastric cancer, has clinicopathological features[3] which include a well-defined tumor margin, a density of lymphocytic infiltration that exceeds the number of tumor cells, blurred cytoplasmic borders and a poor syncytial growth pattern. Glandular structures form in the absence of connective tissue formation[4]. GCLS has been reported in several organs, such as the colon, lungs, thymus, esophagus, uterine cervix and vagina[5].
[bookmark: OLE_LINK2]There have been many studies related to GCLS but we believe that the present case contributes novel insights into diagnosis and treatment. The patient was EBV-positive and further immunohistochemical analysis revealed the PD-L1 and microsatellite-stable (MSS) characteristics of the tumor. Immunotherapeutic strategies for EBV-associated GCLS are also discussed.
Gastric cancer can be divided into two subsets with characteristics of EBV-positivity and high microsatellite instability (MSI). Both have been associated with abundant lymphocytic infiltration in the tumor stroma, a characteristic finding of GCLS. More than 80% of cases of GCLS are related to EBV infection whereas only a small subset is associated with high levels of MSI[6]. The tumor cells of the present case were EBV positive but MSS.
GCLS has clinical symptoms which resemble those of typical gastric cancer, including weight loss, loss of appetite and abdominal pain[7]. However, unlike typical gastric cancer, tumors of GCLS are usually located in the proximal stomach. GCLS usually presents as an ulcerative tumor with a thickened gastric wall and can be easily confused with a submucosal tumor[8] making a definitive diagnosis based on preoperative endoscopic biopsy difficult. CT scans tend to show focal mucosal thickening, marked gastric wall thickening with contrast enhancement or mass[9] making the condition difficult to differentiate from other types of gastric cancer[10]. However, histological characterization of anatomical specimens after radical surgery or endoscopic submucosal dissection can facilitate accurate diagnosis. The current patient presented with histologically dense stromal lymphocytic infiltration, consistent with the pathological features of GCLS.
[bookmark: OLE_LINK3]Due to the rarity of GCLS, there are no specific NCCN guidelines for its treatment. Previous studies have usually reported surgical treatment with endoscopic gastric mucosal dissection being feasible in the early stages and subtotal gastrectomy being required for advanced GCLS with lymph node metastasis. Postoperative chemotherapy may also be used but its efficacy remains unclear[11]. Programmed cell death (PD)-1/PD-L1 immunotherapy has been widely approved for treatment of lung cancer, liver cancer and other malignant tumors[12] but there are few reports on GCLS. PD-1/PD-L1 are known to be highly expressed in GCLS, often at higher rates than in gastric adenocarcinoma[13]. The TCGA study identified some characteristics to suggest that EBV tumors are potential candidates for immunotherapy with PD-1/PD-L1 pathway inhibitors. Genomic amplification of chromosomal region, 9p24.1 (encoding PD-1 ligands PD-L1 and PD-L2), occurs and interferon (IFN)-γ released by T cells on infiltration of the tumor induces PD-L1 expression[14]. Inflammatory factors in the tumor microenvironment of soft tissue sarcoma have been shown to up-regulate PD-L1 expression and IFN-γ is the most important stimulator[15]. In addition, EBV positivity may also constitute a reliable biomarker for the efficacy of GCLS immunotherapy[16]. The ability of the Epstein-Barr EBV to promote immune escape by enhancement of PD-L1 expression of in tumor cells has recently been demonstrated[17]. We speculate that the following reasons may explain why this patient responded well to immunosuppressive therapy. Inflammatory factors, dominated by IFN-γ, were released by a large number of infiltrating CD8+ T cells in the GCLS microenvironment and induced high levels of PD-L1 expression[18] and EBV also enhanced PD-L1 expression. Thus, the unique tumor microenvironment conferred the sensitivity to immunotherapy. Therefore, immunotherapy for GCLS mainly works through inducible or inflammatory immune mechanisms.

CONCLUSION
In conclusion, the current case of EBV-associated GCLS confirmed high PD-L1 expression in the GCLS tumor microenvironment and the association between that and EBV infection. This rare type of gastric cancer often has a better response to immunotherapy and more hopeful prognosis than other forms of gastric cancer. The degree of lymphatic infiltration was important in informing clinical decisions in the present case. It is also vital for clinicians to be alert to the occurrence of immune-related adverse reactions and aware of appropriate treatments.
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Figure Legends
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Figure 1 Computer tomography image and gastroscopic picture of initial diagnosis. A: Computer tomography scan showed local thickening of the gastric body wall; B: Endoscopic image revealed a 3 cm × 3 cm ulcer with irregular borders, mucosal sclerosis and hemorrhagic tendency was revealed on the lesser curvature of the gastric body by gastroscopy.
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Figure 2 Gross specimen and pathological picture. A: Inspection of the gastrectomy specimen revealed a tumor measuring 4 cm × 4 cm × 1 cm; B: Hematoxylin-eosin staining of biopsy specimens indicated lymphoepithelioma-like gastric carcinoma (× 200 magnification).
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Figure 3 Computer tomography images before and after treatment. A: Computer tomography before immunotherapy showed metastases to retroperitoneal lymph node and adrenal gland; B: Re-examination after immunotherapy revealed a significant reduction in the size of the metastases.
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