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Intravascular large B-cell lymphoma (IVLBCL) presents with a wide range of clinical symptoms, making clinical diagnosis challenging. It is often misdiagnosed or overlooked, leading to delays in treatment for affected patients. We present a case of a patient exhibiting clinical symptoms such as chest tightness, dyspnea, fever, and edema, who was later diagnosed with secondary hemophagocytic syndrome (HPS). Laboratory tests indicated persistent hypoalbuminemia, significantly elevated lactate dehydrogenase levels, thrombocytopenia, and splenomegaly, with no evidence of lymphadenopathy. During the treatment for HPS, the patient developed a rash on both lower limbs and abdomen and was ultimately diagnosed as IVLBCL after a skin biopsy. Following four cycles of zanubrutinib in combination with the R-CHOP regimen (rituximab, cyclophosphamide, doxorubicin, vincristine, and prednisone), the patient achieved complete resolution of both dermatological manifestations and systemic symptoms. Laboratory parameters, including complete blood count, serum albumin levels, and lactate dehydrogenase, were normalized. Additionally, ultrasonography demonstrated a marked reduction in splenic size. However, the patient exhibited suboptimal adherence to the prescribed treatment plan and did not complete the intended number of cycles. During a subsequent telephone follow-up, the patient was confirmed to be alive; however, the status of the disease could not be evaluated. As of the latest follow-up, the patient has survived for 2 years.
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Introduction

It is estimated that 85% to 90% of intravascular large B-cell lymphoma (IVLBCL) cases are of B-cell origin, while NK/T-cell lymphomas are comparatively rare. Immunological marker analysis and T-cell receptor (TCR) gene rearrangement studies can aid in differential diagnosis (1). IVLBCL was first reported by Pfleger and Tappeiner in 1959. It is a rare subtype of non-Hodgkin lymphoma (NHL) of B-cell origin, characterized by the selective proliferation of tumor cells within the vascular lumen, particularly in the capillaries (2). The reported median age ranged from 60 to 70 years,with no statistically significant difference observed between genders (3).

IVLBCL may precede, occur secondarily to, or coexist concurrently with NHL, including large B-cell lymphoma, lymphocytic lymphoma, and follicular lymphoma (3). According to clinical manifestations and patterns of organ infiltration, IVLBCL is classified into three distinct entities: classical entity, hemophagocytic syndrome (HPS)-associated entity or Asian entity, and the cutaneous entity (4). Classical entity accounted for more than 75% of the cases, with approximately 40% of these presenting skin lesions. An HPS-associated entity, also referred to as an Asian entity, is more prevalent in Asian countries and is associated with the poorest prognosis. This entity is typically characterized by fever, pancytopenia, hepatosplenomegaly, and bone marrow infiltration (5). The skin entity accounts for approximately 20% of the cases and is typically confined to the skin, with no evidence of organ infiltration upon general examination (6).

Most patients with IVLBCL do not exhibit abnormal findings in the early bone marrow examination. Since IVLBCL typically lacks extravascular tumor masses, imaging studies often fail to reveal specific manifestations. Consequently, early diagnosis is extremely challenging, and misdiagnosis is a common occurrence. The case we present involves an HPS-related condition accompanied by skin lesions during disease progression and was ultimately confirmed as IVLBCL through skin biopsy.





Case report

The patient was a 59-year-old man who presented with a chief complaint of intermittent chest tightness, dyspnea, fever, and edema lasting for 4 days. He was admitted to another department of our hospital in August 2023. Physical examination revealed stable vital signs, evidence of anemia, and absence of palpable lymphadenopathy. No hepatosplenomegaly was observed, and severe symmetrical pitting edema was noted in both lower extremities. The patient had no history of chronic illnesses and no family history of genetic disorders. Laboratory examinations demonstrated pancytopenia and hypoproteinemia, accompanied by elevated levels of lactate dehydrogenase (LDH), β2-microglobulin, blood creatinine, and erythrocyte sedimentation rate (Table 1). Furthermore, tumor markers, thyroid function tests, pituitary hormone assays, autoimmune disease examination, Epstein–Barr virus testing, and blood gas analysis all yielded negative results. Echocardiography revealed thickening of the interventricular septum and left ventricular wall, the presence of pericardial effusion, left ventricular diastolic dysfunction, and moderately elevated pulmonary artery pressure. Chest computed tomography (CT) demonstrated mild interstitial changes bilaterally, and the findings were consistent with chronic bronchitis. Abdominal ultrasound revealed splenomegaly (spleen index: 32 cm²), with the spleen not palpable below the costal margin. Bone marrow morphology revealed no evidence of neoplastic proliferation and exhibited prominent phagocytic activity (Figure 1). During the period, the patient presented with intermittent fever, and HPS was considered in the differential diagnosis. However, no specific tests for HPS were conducted. Following empirical anti-infective therapy and supportive care, the patient was discharged. One week after discharge, the patient was readmitted to our department due to progressive abdominal distension. Laboratory findings revealed reduced natural killer (NK) cell activity at 2.5% (reference range >4%) and elevated soluble CD25 (sCD25) levels at 4,089 U/mL (reference range 223–710 U/mL). Additional laboratory results showed the following abnormalities: WBC 2.3 × 109/L, HGB 74 g/L, PLT 81 × 109/L, LDH 813 U/L, ALB 24.5 g/L, and creatinine 93.2 μmol/L. Bone marrow biopsy demonstrated the absence of blast proliferation, megakaryocytic hypoplasia, and no evidence of dysplastic hematopoiesis. Flow cytometry did not detect any abnormal immunophenotypic cell populations. Serum interleukin-10 (IL-10) level was 2.3 pg/mL. CT imaging demonstrated interstitial changes in both lungs, splenomegaly, and no evidence of enlarged lymph nodes. Sequencing results for genes associated with familial hemophagocytic syndrome and related immunodeficiencies were negative. Chromosomal analysis showed a normal karyotype. Due to financial constraints, the patient declined to undergo the PET/CT examination. He was diagnosed with secondary HPS of undetermined etiology and was discharged following treatment with DEP (doxorubicin hydrochloride liposome, etoposide, methylprednisolone). Five days after discharge, the patient was readmitted due to bilateral lower extremity edema accompanied by fever. Laboratory tests revealed WBC 1.22 × 109/L, HGB 62 g/L, PLT 56 × 109/L, CREA 78.2 µmol/L, LDH 646 U/L, and ALB 24.2 g/L. Bone marrow morphology and biopsy findings were consistent with those from the initial admission, with no evidence of tumor cells identified. Serum IL-10 level was elevated at 270 pg/mL. The patient received the second and third cycles of DEP chemotherapy.


Table 1 | Pertinent laboratory findings on hospitalization.
	Component
	Value
	Reference range
	Unit



	White blood cell (WBC)
	2.6
	3.5-9.5
	109/L


	Hemoglobin (HGB)
	97
	130-175
	g/L


	Platelet count (PLT)
	75
	125-350
	109/L


	Blood creatinine (CREA)
	102.8
	57-97
	μmol/L


	Albumin (ALB)
	25.3
	40.0-55.0
	g/L


	Lactate dehydrogenase (LDH)
	888
	125-250
	U/L


	Ferritin
	1029.00
	30-400
	ng/mL


	β2-microglobulinemia
	6124
	609-2366
	ng/ml


	Erythrocyte sedimentation rate (ESR)
	50
	<20
	mm/h
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Figure 1 | Bone marrow HPS.

The patient was readmitted to the hospital in December 2023. Physical examination revealed anemia and scattered patchy rashes on both lower limbs and the abdomen (Figure 2). No palpable enlargement of superficial lymph nodes or hepatosplenomegaly was noted, although pitting edema was present in both lower limbs. Laboratory findings included the following: WBC 0.67 × 109/L, HGB 82 g/L, PLT 87 × 109/L, CREA 70.8 μmol/L, ALB 23.1 g/L, and LDH 755 U/L. A skin biopsy revealed epidermal hyperkeratosis and the presence of atypical large lymphoid cells within the dermal capillaries of the right thigh skin. These cells exhibited morphological features consistent with centroblasts and immunoblasts, with occasional extravasation beyond the vascular boundaries and a high Ki-67 proliferation index. Immunohistochemical analysis demonstrated that the atypical cells were positive for CD20, Pax-5, Bcl-2 (90%+), Bcl-6 (90%+), MUM-1 (50%+), c-MYC (20%), CD10, CD34, vimentin, and CD163 (focal +), while being negative for CD3, CD5, CD43, pancytokeratin, Desmin, CD117, MPO, CD68, CD99, CD56, CD30, CD4, CD7, CD123, TdT, and p53 (wild-type expression). The Ki-67 labeling index was approximately 90%, indicating a highly proliferative activity within the lesion (Figure 3). Fluorescence in situ hybridization (FISH) studies for BCL-2/BCL-6/MYC rearrangements were all negative. Zanubrutinib combined with the R-CHOP regimen for a total of four cycles of chemotherapy resulted in complete resolution of the patient’s rash and normalization of laboratory parameters (Figure 4). Repeat CT scans demonstrated the disappearance of bilateral interstitial lung changes, reduced splenomegaly, and resolution of pulmonary hypertension. However, the patient exhibited poor treatment adherence and did not undergo regular follow-up or continued therapy thereafter. During a subsequent telephone follow-up, the patient was confirmed to be alive; however, the disease status could not be assessed.

[image: Skin on the leg shows extensive reddish-purple patches characteristic of bruising or rash. Another section displays similar markings with a small bandage applied, indicating an area of treatment or injury.]
Figure 2 | Pertinent cutaneous lesion.

[image: Histological slide showing three panels of breast tissue stained with hematoxylin and eosin. Each panel displays variations in cellular structure and density, highlighting different tissue morphologies and potential abnormalities.]
Figure 3 | Histopathological characteristics of cutaneous CD20+ lymphoma include Pax-5+, Bcl-2 (90%+), Bcl-6 (90%+), MUM-1 (50%+), c-MYC (20%), CD10+, CD5−, and Ki-67 (90%).

[image: Graph data with three panels labeled A, B, and C, highlighting blood and laboratory results over time. Panel A shows blood routine data for PLT, WBC, and HGB from August 2023 to July 2024 with variations. Panel B displays laboratory examination data for ALB, CREA, and LDH across the same period with specific events labeled DEP and ZR-CHOP. Panel C illustrates IL-10 levels peaking around September 2023 and declining by July 2024.]
Figure 4 | (A) Recovery of blood routine. (B) Recovery of laboratory examinations. (C) Change of IL-10.





Discussion

IVLBCL is a rare form of extranodal large B-cell lymphoma characterized by the selective proliferation of lymphoma cells within the lumina of capillaries and small blood vessels. The exact pathogenic mechanism remains unclear; however, evidence suggests that IVLBCL is associated with interactions between tumor cells and endothelial cells, as well as alterations in adhesion molecules and chemokines involved in tumor cell motility (7, 8). Studies have shown that IVLBCL cells often lack certain key molecules essential for lymphocyte infiltration, such as the surface proteins CD29 (β-integrin) and CD54 (ICAM-1). Additionally, these cells do not express matrix metalloproteinases 2 and 9, which are crucial for parenchymal invasion (7, 9). Multiple chromosomal translocations have been implicated in the pathogenesis of IVLBCL, including those involving the B-cell lymphoma 2 (BCL2) and B-cell lymphoma 6 (BCL6) genes. Overexpression of these genes has been linked to the inhibition of apoptosis and the subsequent development of lymphoma (10, 11). The high frequency of PD-L1 and PD-L2 gene rearrangements in IVLBCL suggests that immune escape may play a role in disease pathogenesis and indicates a potential therapeutic benefit of immune checkpoint inhibitors in IVLBCL (12). Frequent mutations in NF-κB pathway genes have been observed in IVLBCL patients, particularly in PIM1, MYD88 (L265P), CD79B, TMEM30A, and IRF4. Additionally, alterations in several driver genes, including IRF4 translocation, NOTCH2, CCND3, and GNA13, have been identified (13). These genetic aberrations may contribute to the underlying pathogenesis of IVLBCL and offer potential targets for therapeutic intervention. IVLBCL typically shows positive expression of CD79a (100%), CD20 (96%), MUM1/IRF4 (95%), CD5 (38%), CD10 (12%), and MYC in lymphoma cells. Its characteristic feature is that lymphoma cells selectively proliferate within the lumens of capillaries and small blood vessels. This is distinct from other types of lymphoma.

In the Asian entity of IVLBCL, HPS is frequently associated and can manifest with a range of clinical symptoms and laboratory abnormalities. However, the most commonly observed features include fever, pancytopenia, hepatosplenomegaly, and elevated ferritin levels (14). We report a case of a patient presenting with recurrent chest tightness, dyspnea, fever, and peripheral edema. Laboratory examinations revealed pancytopenia, splenomegaly, refractory hypoproteinemia, transient renal dysfunction, and significantly elevated LDH levels. Phagocytosis was identified in both bone marrow aspiration and biopsy, while no lymphomatous cells were detected. A diagnosis of HPS was made, and the patient was treated with the DEP regimen; however, there was no notable improvement in either clinical symptoms or laboratory parameters. During the course of treatment, the patient developed a rash on the thighs and abdomen, prompting a skin biopsy that confirmed the diagnosis of IVLBCL. Subsequently, the patient was treated with zanubrutinib combined with the R-CHOP regimen, leading to complete resolution of symptoms and normalization of laboratory findings. The patient has remained in remission for 2 years post-treatment. The patient we reported had HPS and skin simultaneously. Imaging findings revealed interstitial lung changes and a hypoechoic lesion measuring approximately 0.8 cm × 0.6 cm in the middle of the right lobe of the thyroid gland, as well as at the posterior peritoneum, which resolved after treatment. This suggests possible lymphomatous involvement of these organs. The patient experienced transient renal insufficiency; however, renal function normalized prior to the initiation of treatment for IVLBCL, making it uncertain whether the kidneys were truly involved. Therefore, this case exhibited clinical features consistent with IVLBCL-associated HPS, along with skin and multi-organ involvement, indicating a presentation involving multiple overlapping manifestations.

IVLBCL can affect any organ system, with the central nervous system (CNS) being the most commonly involved organ (60%), followed by bone marrow and spleen (11%), skin (8%), and lungs (7%). It may also involve the kidneys, adrenal glands, reproductive organs, thyroid gland, gallbladder, and other organs (15). CT scans of the lungs in affected patients may reveal ground-glass opacities or interstitial lesions, reduced pulmonary diffusion capacity, and the presence of pulmonary hypertension (16). In the case we reported, pulmonary hypertension was observed, although pulmonary function tests were not performed. Following treatment, the pulmonary artery pressure normalized. When the CNS is involved, the most common manifestations are those related to ischemia and infarction. Brain imaging findings are typically non-specific. Cerebrospinal fluid (CSF) analysis often reveals elevated protein levels, although lymphomatous infiltration is rare (17). The cranial imaging examination revealed no obvious abnormalities, and there were no clinical manifestations suggestive of central nervous system infiltration. Therefore, CNS involvement was not considered in this case. A marked elevation of IL-10 has been recognized as a potential indicator of IVLBCL (18). In the patient we described, IL-10 levels were not significantly elevated during the early phase of the disease but increased notably during disease progression (Figure 4). A higher success rate of skin biopsy has been associated with elevated IL-10 levels (19). Whether IL-10 levels consistently rise significantly in all IVLBCL cases as the disease progresses remains to be determined and requires further clinical data for validation. Additionally, the diagnostic yield of skin biopsy under conditions of low IL-10 levels is still unclear. Given the patient’s unwillingness to undergo a skin biopsy in the absence of a rash, this diagnostic procedure was not performed during the early stage of the disease.

The 2023 European Hematology Association Congress presented findings from a prospective single-arm phase II clinical trial confirming the therapeutic efficacy and safety profile of zanubrutinib combined with R-CHOP as a first-line treatment for IVLBCL. All 13 enrolled patients received the ZR-CHOP regimen and completed eight cycles of treatment, achieving 12 complete remissions and one partial remission. At the mid-term evaluation, which included 19 patients, 18 achieved complete remission and one achieved partial remission. With a median follow-up of 439 days, only one patient died due to bacteremia during the follow-up period, and there was no disease recurrence. Neither median progression-free survival nor overall survival was reached, suggesting promising long-term outcomes. Notably, in this study, one patient completed only the first four cycles of treatment and achieved a favorable initial response, but did not complete the remaining four cycles due to poor adherence. Despite this, the patient still achieved a prolonged survival time.





Conclusion

Through this case, when physicians encounter patients presenting with idiopathic HPS, intractable hypoproteinemia, elevated LDH, pancytopenia, multi-organ dysfunction, and increased IL-10 levels, IVLBCL should be considered as a differential diagnosis. Performing random skin biopsies, even in the absence of cutaneous manifestations, may facilitate early diagnosis within the patient’s acceptable limits. This case report serves as a reminder to clinicians to maintain a high index of suspicion for IVLBCL, aiming to promote timely diagnosis and treatment.
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OEBPS/Images/table1.jpg
Component

White blood cell (WBC) 2.6 3.5-9.5 109/L
Hemoglobin (HGB) 97 130-175 g/L
Platelet count (PLT) 75 125-350 109/L
Blood creatinine (CREA) 102.8 57-97 pwmol/L
Albumin (ALB) 25.3 40.0-55.0 g/L
Lactate dehydrogenase (LDH) 888 125-250 U/L
Ferritin 1029.00 | 30-400 ng/mL
B2-microglobulinemia 6124 609-2366 ng/ml
Erythrocyte sedimentation rate (ESR) 50 <20 mm/h






