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Abstract

We present four cases of intravascular large B-cell lymphoma (IVLBCL), a rare malignancy with poor outcomes. The exclusive
presence of lymphoma cells in blood vessels leads to a heterogenous presentation and poor diagnostic yield with traditional

initial diagnostic tools. Timely diagnosis and treatment can lead to improved outcomes.
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Abstract

We present four cases of intravascular large B-cell lymphoma (IVLBCL), a rare malignancy with poor
outcomes. The exclusive presence of lymphoma cells in blood vessels leads to a heterogenous presentation
and poor diagnostic yield with traditional initial diagnostic tools. Timely diagnosis and treatment can lead
to improved outcomes.



Key Clinical Message

Intravascular B-cell lymphoma (IVLBCL) has a heterogenous presentation due to the exclusive presence of
lymphoma cells in blood vessels and lack of lymphomatous aggregates. High clinical suspicion can lead to
early recognition and improved outcomes.
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Introduction

IVLBCL is a rare form of extranodal diffuse large B-cell lymphoma with an incidence rate of 0.095 per
1,000,000'. Increased recognition of this entity has led to an increase in the number of reported cases over
time. Three different subtypes of IVLBCL are identified: classical variant (more common in Western coun-
tries), hemophagocytic syndrome-associated (more common in Asian countries), and a cutaneous variant?.
Herein, the natural history of IVLBCL is described for four patients, each with a unique presentation of the
disease. A brief review of the available literature on this topic is additionally provided.

Case description
Case 1

A 69-year-old female was admitted with a 6-month history of episodic fevers, 50-1b weight loss, anemia, and
cognitive decline. Prior to admission, she had undergone extensive workup for cognitive decline, including
MRI brain, EEG, and CSF analysis for viral, bacterial, fungal, and tuberculous infections; no cause of her
symptoms could be identified. Her fevers had been evaluated with a comprehensive rheumatological workup,
which was inconclusive. Imaging of the chest, abdomen, and pelvis did not show any occult malignancies.
Peripheral blood flow cytometry and bone marrow biopsy was unremarkable. Pertinent labs on presentation
include WBC 10.3 x 10?/L, hemoglobin 9.6g/dL, platelets 157 x 10%/L, total bilirubin 0.6mg/dL, ferritin
1432 ng/mL, LDH 404 IU/L, ESR 53 mm/hr, INR 1.5. Given her non-focal symptoms and lack of a definitive
infectious or malignant etiology, intravascular lymphoma was suspected. Random deep skin biopsies were
taken and showed several dilated blood vessels with sparse collections of large atypical lymphoid cells with
irregular nuclei, prominent nucleoli, and moderately abundant cytoplasm. Cells were positive for CD20 and
MUM1, and negative for CD10, BCL-2, and BCL-6. The patient urgently received one cycle of dose-reduced
R-EPOCH (dose level -1) with GCSF support, which resulted in significant cognitive improvement over the
next few weeks. The treatment course was complicated by neutropenic fever, recurrent hospital admissions,
and functional decline. It was recommended that therapy be switched to mini-R-CHOP, but the patient’s
poor ECOG status allowed single-agent rituximab therapy only. Follow-up PET/CT showed no evidence
of disease. The decision was made to stop therapy as single-agent rituximab was considered insufficient for
maintaining remission. The patient was placed on observation for the recurrence of signs and symptoms.
She was disease-free at the time of the last contact with the system.

Case 2

A 78-year-old female with CKD stage IV and active warfarin use for VT'E was admitted with six weeks
of progressive generalized weakness, lethargy, and a few months of functional decline. Pertinent labs on
admission include: WBC 3.8 x 10/L, hemoglobin 8.3g/dL, platelets 55 x 10°/L, total bilirubin 0.7mg/dL,
ESR 120mm/hr, INR 3.2, creatinine 5.5mg/dL, eGFR 9mL/min/1.73m?. Workup was initiated for kidney
injury. Several days into admission, her labs worsened to WBC 1.4 x 10? /L, hemoglobin 5.5g/dL, platelets 31
x 10%/L, ferritin 1316ng/mL, LDH 2289 IU/L, INR 3.4. Peripheral blood smear showed normal morphology
of all cell lines. A bone marrow biopsy was planned; however, her overall condition deteriorated rapidly, and
she went into shock and respiratory failure. She subsequently had a PEA arrest requiring brief CPR. After
ROSC, she was found to be in DIC that was refractory to blood products. Supportive measures such as
continuous hemodialysis and pressors were initiated but were ultimately unsuccessful and were followed by
her passing. An autopsy showed extensive vascular involvement of all histological sections (bone marrow,
liver, kidney, large bowel, pancreas) by large atypical malignant lymphoid cells. Cells were positive for CD20,



BCL-2, scattered positive for CD5 and CD10, and negative for BCL-6 and MUMI1. The cause of death was
multiorgan failure secondary to systemic hemorrhage from coagulopathy due to intravascular lymphoma.

Case 3

A T70-year-old female was found to have incidental enlargement of the thyroid gland on a routine outpatient
visit. Thyroid ultrasound showed multiple heterogeneous nodules in the right and left lobes and isthmus.
No neck adenopathy was seen. Thyroid function tests were normal (TSH 0.73 mIU/L, free T4 1.25 ng//dL),
and the patient was asymptomatic. Fine needle aspiration of the two largest thyroid nodules was done, and
pathology showed scattered highly atypical epithelioid cells suspicious for carcinoma. The patient underwent
total elective thyroidectomy for a definitive diagnosis. Pathology showed large pleomorphic B-cells in small
vascular channels in both thyroid lobes. Cells were positive for CD10, CD5, BCL-6, and partially positive for
MUMI. BCL-2 was negative. No primary thyroid malignancy was found. Staging PET/CT and MRI brain
were negative for systemic involvement. CSF analysis was deferred given the lack of clinical and radiological
evidence of CNS involvement. The patient continues to be monitored off chemotherapy with serial imaging
and remains disease-free.

Case 4

A 63-year-old male on tacrolimus and mycophenolate mofetil (MMF) for prior renal transplant was admit-
ted for a several-week history of episodic fevers. His prior workup, including cultures and serologies for
viral infections, was negative. Pertinent labs at admission: WBC 2.1 x 10°/L, Hb 10.2 gm/dL, platelets
60 x 10°/L, total bilirubin 0.9 mg/dL, LDH 554 IU/L, ESR 11 mm/hr. Peripheral blood smear showed
moderate anisocytosis and normal WBC and platelet morphology. Bone marrow biopsy showed trilineage
hematopoiesis with occasional large atypical lymphoid cells in small vessels. Cells were positive for CD20,
CD79s, and CD5, and mostly negative for BCL-2, BCL-6, and CD10. Cytogenetic studies showed abnormal
clones with structural rearrangements of chromosomes 3, 5, 9, 10, and 14 along with loss of 6q. Follow-up
random skin biopsies showed rare, atypical intravascular B cells positive for CD20. EBER was negative. CT
neck, chest, abdomen, and pelvis were negative for lymphadenopathy. CSF was negative for malignant cells.
He received six cycles of R-CHOP with intrathecal methotrexate with the recovery of counts. MMF was dis-
continued at the time of diagnosis. Follow-up PET/CT did not show any evidence of disease. Post-treatment
bone marrow biopsy was negative for any morphological or immunophenotypic evidence of lymphoma. The
patient continues to be in remission on follow-up.

Discussion

In the Western world, IVLBCL is a disease of the elderly, with the median age of diagnosis being 70 years!:2.

It is classically poorly understood and appreciated as an aggressive malignancy with dismal outcomes. In
historical cohorts, most cases were diagnosed postmortem, although we are increasingly learning more about
this elusive disease. IVLBCL is characterized by the exclusive growth of malignant cells in medium-sized
blood vessels. Figure 1 is a composite of photographs of our patients’ biopsy specimens, which shows the
presence of lymphoma cells within the vasculature of affected organs (skin, liver, thyroid, and bone marrow).
As described in our patients, distinct lymphomatous masses are usually not seen®. Symptoms are caused by
occlusion of blood vessels, and thus extravascular infiltration of tissues does not occur. IVLBCL commonly
presents with fever, weight loss, and deterioration of functional status, which confounds early diagnosis due to
the generality of these symptoms. Involvement of specific organ vasculature such as the G.I. tract, endocrine
organs, or lungs can produce focal symptoms®°. The heterogeneity of its presentation further complicates
the clinicians’ ability to reach this diagnosis. Traditional diagnostic methods such as PET/CT scans can
be inconclusive given the exclusive presence of lymphoma cells inside the vessels. However, focal organ
involvement, including bone marrow in cases with heavy infiltration of blood vessels, may be visualized®. In
patients with neurological signs and symptoms, MRI brain can show non-specific changes in white matter®5.
As detailed with our patient cohort, bone marrow biopsy, random skin biopsies, or biopsies of specific organs

in cases with focal symptoms compose the basis of effective diagnosis”.

IVLBCL has a complex pathophysiology that is not well understood. Malignant cells are invariably positive



for CD20; however, T-cells markers such as CD5 can be positive as well. Most cells exhibit a non-germinal
center phenotype (BCL-2 and MUMI1 positive, CD10 and BCL-6 negative)*®. Loss of ICAM-1 and integrin
Bl expression has been described as a reason for the lack of tumor invasion into surrounding tissues’.
Cytogenetics is complex, and implicit genetic mutations have not been identified. An interesting finding
in two of our cases was the active use of immunosuppression at diagnosis. In case 2, our patient was on
adalimumab for inverse psoriasis, while the patient in case 4 was on tacrolimus/MMF for renal transplant.
Withdrawal of immunosuppression was used as an adjunct to chemo-immunotherapy in case 4, which resulted
in complete remission of the disease. This raises the question as to whether IVLBCL shares a common
underlying mechanism with post-transplant lymphoproliferative disorder (PTLD). It remains unclear if any
other comorbidities play a significant role in IVLBCL development or prognosis. Patient comorbidities are
listed in detail in table 1.

Despite increasing awareness, IVLBCL remains a rare disorder, and prospective studies regarding treatment
regimens and outcomes are lacking. Two out of our four patients had good outcomes with anthracycline-based
therapy. In case 1, our patient achieved remission with only one dose of dose-reduced R-EPOCH despite
being diagnosed six months from symptoms onset. This case suggests a potentially more indolent cohort
that may benefit from aggressive chemo-immunotherapy despite a delayed diagnosis. Outcomes of cases 1
and 4 are similar to reports in the literature, suggesting a median overall survival of 105 months and 5-year
survival of 53% with the use of anthracycline-based regimens in IVLBCLS. The addition of rituximab has
been associated with improved rates of complete remission and progression-free survival®®. These outcomes
are similar to those seen in DLBCL NOS!. Case 1 contrasts with case 2, where the patient presented with a
similar duration of symptoms but rapidly developed malignancy-related complications and died. The time
course of this case coincides with the historical portrayal of IVLBCL as an aggressive and fatal disease.
The disease is thought to have been too far advanced in this case to allow timely receipt of cancer-directed
therapy. Case 3 demonstrated focal end-organ involvement with IVLBCL and with remission achieved upon
resection. This patient continued to be in remission despite not receiving any systemic therapy. Maintenance
of remission in this case with simple resection of the involved organ may represent a novel approach to
managing patients with single organ involvement with IVLBCL. This approach is, however, not an option
for more commonly observed bone marrow involving variants. Stem cell transplant after initial induction
remains a treatment option, although cannot be offered to many patients due to advanced age at diagnosis
and poor ECOG status*. Despite the vast variations in presentation and natural histology of the disease
even noted within our case series, the observed potential for improved outcomes hinges on timely diagnosis
and early initiation of systemic therapies when indicated.

Conclusion

Intravascular B-cell lymphoma has traditionally been associated with an aggressive course and poor out-
comes. Recent efforts to increase awareness and improved insight into the disease have led to increased
identification of this disorder. However, it remains an elusive diagnosis due to heterogeneity in presentation.
The development of IVLBCL in two of our patients on active immunosuppression could point towards an
underlying disease mechanism similar to that seen in the development of post-transplant lymphoproliferative
disorder. Traditional preliminary diagnostic modalities such as imaging are usually inconclusive, given the
paucity of lymphomatous aggregates. A bone marrow biopsy, random skin biopsies, or a focal organ biopsy
in appropriate cases is required for diagnosis. Nevertheless, a timely diagnosis requires a high clinical suspi-
cion. Early initiation of aggressive anthracycline-based therapy with rituximab is associated with improved
outcomes. Novel treatment approaches such as end-organ resection, if the disease is limited to a single organ
such as thyroid or kidney, can potentially induce remission without the need for systemic therapy.
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Figure 1: Case 1, Small vessels in the subcutis of thigh skin feature atypical hyperchromatic lymphoid cells
in the lumen (Panel A, hematoxylin and eosin stain, original magnification x400) which are CD20 positive
(Panel B, original magnification x400); Case 2, Liver sinusoids filled and expanded by large atypical B-cells
(Panel C, hematoxylin and eosin stain, original magnification x400); Case 3, Small vessels in the thyroid
are filled with large pleomorphic B-cells (Panel D, hematoxylin and eosin stain, original magnification x400)
which are CD20 positive (Panel E, original magnification x200); Case 4, CD20 stain in the bone marrow
biopsy highlighting occasional atypical B-cells in the vessels (Panel F original magnification x400)
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