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Large granular lymphocytic leukemia (LGLL) is a clonal lymphoproliferative disease with a slow course and considerable difficulties in correct diagnosis and therapy. T-LGLL is the most prevalent subtype of LGLL, accounting for approximately 85%. T-LGLL co-existence with solid malignancies is relatively rare. CD20-positive T-cell neoplasm is a rare disease in clinics. In this study, we report a case of CD20-positive T-LGLL with renal cell carcinoma (RCC) that was eventually diagnosed by splenectomy and nephrectomy. The accumulation of cases will contribute to diagnosing and treating CD20-positive T-LGLL complicated with solid tumors.
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Introduction

LGLL is a rare group of chronic lymphoproliferative diseases that is incompletely understood, and approximately 85% of the reported cases are T-LGLL subtype (1, 2). T-LGLL is typically identified in larger cells than normal lymphocytes, which contain abundant cytoplasm and distinct azurophilic granules. Most T-LGLL cases express characteristic immunophenotypes, CD3+, CD4-, CD8+, CD16+, CD57+, TCRαβ+, CD5dim, and/or CD7dim, and the clonal rearrangement of TCRαβ, indicating a diagnosis of T-cell type LGLL (3–6). However, not all LGL leukemias are created equal (7). Neither morphological characteristics nor immunophenotypes are totally specific. These features may vary, and occasionally clonally expanded lymphocytes with characteristic immunophenotypes may lack LGL morphology on a peripheral blood smear. In particular, STAT3 and STAT5B mutations may be present in leukemic cells, and their presence has been linked to diagnosing LGL diseases. STAT3 mutations are detected in 30%–40% of T-LGL leukemia (8–10). Hence, STAT3 and STAT5B mutations were proposed in the latest WHO classification of LGLL.

Rare variants include TCR γδ+ variants and CD4+ TCR αβ+ cases. Compared to CD8+ T-LGL leukemia, CD4+ T-LGLL demonstrated unique clinical features, including a low incidence of cytopenia, autoimmune phenomena, and increased association with neoplasia (11). Rivero A et al. reported that CD4+ T-LGLL had a higher association with concurrent solid tumors (27%) compared with CD8+ T-LGLL (10%) (12). It has been reported that Tγδ LGLL, compared with Tαβ variant, displays distinctive features with a less indolent form of the disease and shorter overall survival (OS). Moreover, Vδ2 negative patients displayed a higher frequency of symptomatic disease (13, 14).

CD20 is a transmembrane protein expressed uniformly from pre-B cells to mature B cells. Hence, it has long been considered a pan-B cell antigen. Hultin et al. (15) reported low expression of CD20 antigen in human T lymphocyte subsets. However, abnormal CD20 expression in T-cell lymphomas has rarely been reported (16–21). To date, CD20-positive T-LGLL has been reported sporadically (22, 23).

Renal cell carcinoma (RCC) is one of the most lethal malignant tumors worldwide, accounting for approximately 3% of all adult malignancies and over 90% of renal neoplasms. Clear cells are the most commonly diagnosed subtype (70%–75% of all cases) (24).

Concurrent presentation and implications of solid tumors with T-LGLL are rare, and the number of reported cases remains sparse. Here, we present a rare case of CD20-positive T-LGLL with renal clear cell carcinoma that was initially inconclusive but was successfully diagnosed and treated by splenectomy and nephrectomy and a literature review.





Case report

A 60-year-old male had thrombocytopenia, leukopenia for more than five years, and splenomegaly for three years. As he was asymptomatic, the patient neglected to seek medical attention for further diagnosis and treatment. He was admitted to our department in November 2021 for a strong recommendation by a neurologist. He was admitted to the Department of Neurology one month previously because of a cerebral infarction. He had thrombopenia and a giant spleen during hospitalization, and the neurologist repeatedly emphasized and suggested further diagnosis and treatment in the Department of Hematology. The patient had neither superficially swollen lymph nodes nor hepatomegaly. No skin rash was observed. His medical history included type 2 diabetes for one year and cerebral infarction for seven months. Physical examination revealed splenomegaly with line I: +16 cm, line II: +16 cm, and line III: -1 cm. Laboratory test results were as follows: hemoglobin (HB), 134 g/L; platelets (PLT), 64×109/L; white blood cells (WBC) 1.1×109/L, neutrophils 0.71×109/L, lymphocytes 0.22×109/L. No viral or autoimmune disorders were observed. The patient underwent an enhanced abdominal computed tomography (CT) scan because of the giant spleen. Contrast-enhanced CT and magnetic resonance imaging (MRI) revealed a heterogeneously enhanced mass highly suspected to be a malignant disease in the upper pole of the left kidney (Supplementary figure 1). A peripheral blood smear revealed a few lymphocytes, no large granular lymphocytes, or teardrop erythrocytes. Peripheral blood flow cytometry (FCM) revealed a high proportion of NK cells, accounting for 37.79% of the lymphocytes. The proportion of lymphocytes in the bone marrow increased to 45.6%, primarily mature lymphocytes with occasional hair and tails. FCM analysis revealed 20.6% CD2+/cCD3+/CD3+/CD8+/CD4-/CD5dim/CD7part/CD20+/CD56-/CD57dim/TCRαβ+/TCRγδ-/CD19-/CD79a-/CD38-populations (Figure 1 and Supplementary figure 2). T cells predominated in the bone marrow biopsy with Immunochemistry showing CD3+/CD4-/CD8+/CD57-/GranzymeB-/CD20+/CD19-/PAX-5-/CD79a- (Figure 2A). T cell receptor (TCR)Vβ repertoire analysis by flow cytometry displayed 47.13% of cells with Vβ9 clonality (Supplementary table 1). PCR analysis detected clonal TCR β and TCR γ gene rearrangements (Figure 3A, 4A).




Figure 1 | Flow cytometric analysis of bone marrow cells with strong CD45 gating. The analysis subsequently revealed a population with a CD2+CD3+CD4-CD7+CD8+CD19-CD20+CD56- phenotype comprising 20.6% of marrow nucleated cells (dark green).






Figure 2 | Immunohistochemistry analysis. (A) Immunochemistry analysis showing CD20+ /CD3+ /CD8+ /CD57- /GranzymeB- phenotype of the bone marrow cells (magnification, ×200). (B) Immunochemistry analysis on spleen showing CD20 weak+ /CD3+ /CD8+ /CD57- /GranzymeB- cells (magnification, ×200).






Figure 3 | Agarose gel electrophoresis demonstrating results of PCR for antigen receptor rearrangements. The kit adopts Euroclonality/BIOMED-2 test system. (A) Bone marrow: TCR (Lanes 1-8). (B) Spleen: TCR (Lanes 1-8) and Ig genes (Lanes 10-16). Red arrow: TCRGA (Lane A6 and Lane B3) and TCRBC (Lane A5) were detected rearranged bands. Blue arrow: IgDHB (Lane B12) was a polyclonal PCR product and a nonspecific band of Ig.



Cytogenetics revealed a normal karyotype. Negative results were obtained for JAK2 V617F, JAK2 exon12, MPL W515L/K, and CALR. Second-generation sequencing (NGS) did not reveal any mutations in STAT3, STAT5b, or TP53 in this patient. A repeat bone marrow evaluation revealed a similar abnormal immunophenotype and clonality after a review by experienced hematopathologists. The patient underwent positron emission tomography with computed tomography (CT) to further clarify the condition. Splenectomy and radical nephrectomy were performed under general anesthesia on Jan 20, 2022. Postoperative pathology and immunohistochemistry demonstrated as follows: 1. The upper pole of the left kidney tissue was a clear cell RCC (WHO/ISUP grade I. 2. Spleen tissue: CD2+/CD3+/CD4-/CD5+/CD7+/CD8+/CD10-/CD56-/CD57-/TIA-1-/GranzyeB-/EBER-/CD20Weak+/CD19-/CD79a-/PAX-5- Ki-67 5% (Figure 2B). Spleen flow cytometric analysis revealed a T-cell population (73.5% of the total lymphocyte count) with an immunophenotype CD3+CD8+ and a reversed CD4/CD8 cell ratio (Supplementary figure 3). Based on the standardized multiplex PCRs as developed by the European BIOMED-2 collaborative study (25), TCRβ and TCRγ gene rearrangements were detected, whereas the immunoglobulin heavy chain (IgH) gene rearrangement was negative (Figure 3B).

After splenectomy, subsequent hematological follow-up revealed persistent lymphocytosis. During a follow-up visit in March 2022, a peripheral blood smear revealed that lymphocytes with granules accounted for 40% of nucleated cells in peripheral blood. These lymphocytes were rich in light-blue cytoplasm and contained several coarse or fine azurophilic granules (Figure 4B).




Figure 4 | (A) Sequencing of TCR BC gene fragment. (B) Peripheral blood smear showed typical LGL.



Accordingly, T-LGLL was diagnosed according to the 2016 revision of WHO classification of lymphoid neoplasms (6). The patient was ultimately diagnosed with CD20-positive T-LGLL with renal clear cell carcinoma based on the pathological results of renal surgery and positive CD20 expression. His postoperative hematological follow-up revealed persistent lymphocytosis. The latest follow-up CBC test (Mar 31, 2023) revealed a WBC of 8.0×109/L, an ALC of 2.73×109/L, HB 163 g/L, and PLT 225×109/L with LGL comprising 51.2% of lymphocytes. Additionally, it still presented a TCRVb9 clone. However, peripheral blood FCM revealed a high proportion of NK cells, accounting for 58.4% of lymphocytes. The recent immunophenotype of bone marrow (Mar 31, 2023) revealed same phenotype of CD3+/CD4-/CD8+/CD19-/CD20+/CD56-/CD57few/CD79a-/CD94-/TCRαβ+/TCRγδ-. PCR analysis of BM detected clonal TCR β and TCR γ gene rearrangements without immunoglobulin gene rearrangement (Supplementary figure 4). Thus far, the patient has been in good condition without any special discomfort or symptoms of B.





Discussion

The course of T-LGLLs is generally indolent. Approximately one-third of patients display no symptoms at the time of diagnosis, and splenomegaly is observed in 20%–50% of patients (26). In this case, the main presentation was splenomegaly with neutropenia and thrombocytopenia for a long time, and the patient presented with a low lymphocyte count. Consequently, we did not detect LGL morphology in peripheral blood smears before splenectomy. Furthermore, no mutations were found in STAT3 or STAT5b, as per NGS studies. Initially, the diagnosis was ambiguous, and the patient faced a dilemma regarding whether or not to perform a total splenectomy. Additionally, imaging of the patient’s left kidney suggested a renal tumor. However, the pathological nature of this disease is unclear. We performed a total splenectomy and partial left nephrectomy under general anesthesia on Jan 20, 2022. Follow-up revealed persistent lymphocytosis in the patient’s peripheral blood. During one of his follow-up visits in March 2022, a peripheral blood smear revealed that lymphocytes containing granules comprised 40% of nucleated cells in the peripheral blood. These lymphocytes were cytoplasm-rich, light blue, and contained several coarse or fine azurophilic granules.

Our patient also discovered interesting immunophenotypes, with T lymphocytes co-expressing the CD20 antigen. There have been a few reports of CD20+ T-cell malignancies (16–21). Most cases exhibited monoclonal rearrangements of TCR β without IgH genes. However, CD20-positive T-LGLLs have been sporadically reported. A literature review revealed that Sonoko Nakano-Akamatsu et al. and Koji Miyazaki et al. reported cases of CD20-positive T-LGLL (22, 23). Interestingly, both leukemia cell lines demonstrated monoclonal rearrangement of TCR β without IgH gene rearrangement, whereas another case reported monoclonal rearrangement of TCR β and IgH genes in CD20+ LGL leukemia cells (19). However, the mechanism and role of aberrant CD20 expression on malignant T-cells remain unclear. There are several possible hypotheses that may explain CD20 expression in T-LGLL. The first hypothesis is that normal circulating CD20-positive T-cells may undergo neoplastic transformation (27). Second, CD20 may be considered an activation marker (28–30). The third is a clonal proliferation of the small population of bone marrow T-cells expressing CD20 (21). Notably, the possibility of cross-reacting antigens should also be considered.

We ultimately diagnosed T-LGLL with RCC based on cell morphology, immunophenotype, pathological immunohistochemistry, and 8ji9000TCR rearrangement Coincidentally, we discovered many coexisting malignancies in our LGLL patients. Several studies initially reported less than 10% of non-hematologic malignancies in LGLL (31, 32). In 2010, Bareau et al. described solid tumors in 4.4% of LGLL patients (10/229) (31). However, later studies have depicted a significantly higher incidence of solid tumors in LGLL. In 2015, Viny et al. reported the presence of solid cancers in 17.3% LGLL patients (27/156) (33). More recently, in 2021, Dong et al. reported a proportion of 66/319 (20.7%) solid neoplasms in their LGLL cohort and confirmed similar results (34). Overall, the most common primary tumor localizations from the above three mentioned largest LGLL cohorts were: prostate (22 cases), breast (20 cases), lung (10 cases), and skin (10 cases) cancers. Notably, six cases of kidney malignancies co-existence with LGLL were demonstrated in these LGLL cohorts (31, 33, 34). We observed only one case of T-LGL with renal clear-cell carcinoma in the literature. Qiu et al. reported a case of T-LGLL combined with renal cancer and discovered that the co-existence of the two might not be coincidental. Their co-pathogenesis may be associated with immune dysregulation (35). Despite undoubtedly increasing evidence, there are insufficient data on the pathogenic link between LGLL and solid neoplasms. There are various explanations for the association between LGLL and solid neoplasms. One hypothesis is that tumors may be an antigenic trigger and that LGL expansion is a strong antitumor response. Another hypothesis is that the immunosuppressive state induced by LGLL may contribute to the pathogenesis of other malignancies. It is unclear whether solid tumors are more common in patients with LGLL or whether the higher incidence reflects an increased incidence of these cancers in older patients (36–38). Given the fact that LGL is currently involved in the control of neoplastic growth, in our case, we assume that LGL proliferation begins as a result of a reactive process, and this concept is also consistent with the increase of NK cells (58.4%) detected at the latest test (Mar 31, 2023).

Currently, there is no standard protocol for treating T-LGLL due to a lack of randomized prospective trials. Therefore, the choice of initial and subsequent treatment for LGLL is primarily based on experience or retrospective analysis of a limited number of cases. Currently, therapeutic approaches for T-LGLL in clinical practice largely rely on immunosuppressive agents, including methotrexate, cyclophosphamide, cyclosporine A, purine nucleoside analogs, and splenectomy. Considering the indolent course of the disease in most T-LGLL patients, it is recommended that asymptomatic patients have the option of watchful waiting, with laboratory and clinical physical examinations every 3–6 months. Splenectomy may be considered for T-LGLL with symptomatic splenomegaly or significant hemocytopenia caused by splenomegaly. Splenectomy results in LGLL patients are rarely reported and vary in limited reports.

A literature review revealed that the overall response rate of T-LGLL treated with splenectomy was 56% (31/55); however, sustained responses were infrequent (31, 32, 39–43). Five of 13 T-LGLL cases who underwent splenectomy exhibited clinical improvement in the French registry study, while 11 of 19 patients responded at the Cleveland Clinic (43, 44). However, the main complications of splenectomy are thrombosis, infection, and symptom aggravation. Additionally, postoperative analysis revealed that splenectomy did not clear LGL clone, and LGL continued to expand. Consequently, splenectomy must weigh the pros and cons. In our case, splenectomy was chosen as the diagnostic and treatment option for significant splenomegaly. After surgery, the patient was in good condition without any clinical symptoms. Currently, no treatment is available, and the patient is undergoing close follow-up in the outpatient department.

This is the first case report with a final diagnosis of CD20-expressing T-LGLL and renal cancer after splenectomy and nephrectomy. In our clinical routine, variable presentations and phenotypes of T-LGLL are underappreciated. In our case, the morphology was not initially identified, and the immunophenotype suggested T-LGLL; however, it was not entirely specific. Subsequently, the peripheral blood lymphocyte count increased, and splenectomy and nephrectomy revealed typical large granular lymphocytes. The final diagnosis was T-LGLL and renal cancer with CD20 expression, demonstrating the importance of immunophenotyping in assisting with T-LGLL diagnosis. In addition, it demonstrated that resection of the spleen could be used as a diagnostic and treatment method without removing large granular lymphocytes. This case also reminds us that T-LGLL is difficult to diagnose and easily overlooked in clinical practice.

This case demonstrated that T-LGLL presents a diagnostic challenge. When the cell morphology of these diseases is initially inadequate for diagnosis, and the immunophenotype and immunohistochemistry are atypical, the diagnosis and treatment of splenic marginal zone lymphoma can be referred to, and splenectomy may be a more appropriate option.

Here, we describe a rare case of CD20-positive T-LGL leukemia accompanied by renal neoplasia. Our experience with splenectomy as a diagnostic method and treatment strategy provides a reference for choice in this patient group. However, further data are required to elucidate the implications of CD20 expression on the concurrent presentation of these disorders and clarify whether these cases constitute a unique biological and clinical disease entity.
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