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ABSTRACT

Intravascular large B-cell Lymphoma (IVLBCL) is a rare subtype of extra nodal non-Hodgkin's
lymphoma, which is challenging to diagnose and has a poor prognosis. Here we describe
three non-White Hispanic patients newly diagnosed with IVLBCL within 14-month period. All
of them presented with persistent fever of unknown origin and symptomatic severe anemia
as the initial manifestations. Two out of three cases were successfully diagnosed in a timely
manner by fat pad biopsy and have remained disease free up to 34 months after chemother-
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apy. The third case was diagnosed by bone marrow biopsy and deceased one week later after
choosing home hospice care. To date, this is the largest published case series of IVLBCL in

non-White Hispanics.

1. Introduction

Intravascular large B-cell lymphoma (IVLBCL) is
aggressive, characterized by selective growth of lym-
phoma cells within the lumen of small to intermedi-
ate-sized blood vessels [1]. In many instances, the
diagnosis has been made postmortem. Delayed diag-
nosis is mainly due to its highly variable and non-
specific clinical presentation. Currently, IVLBCL is
classified into two variants: classic form (Western
type) and hemophagocytic syndrome-associated
form (Eastern/Asian type). In this case series, we
present three non-White Hispanic patients in North
America with Eastern/Asian variant IVLBCL.

2. Presentation

Case 1) A 78-year-old male presented to Emergency
Department (ED) with progressive generalized weak-
ness for a few months and flu-like symptoms with
fever for one week. His medical history included
diabetes mellitus type 2, benign prostatic hyperplasia,
and hypothyroidism. The patient had no prior perso-
nal or family history of autoimmune disease, bleeding
disorders, or malignancy. Of note, two weeks prior,
he was hospitalized for hemoglobin (Hgb) of 6.5 g/L
and near syncopal episode. At that time, anemia
work-up was negative with unremarkable upper eso-
phagogastroduodenoscopy and colonoscopy. He was
discharged after blood transfusion.

Case 2) A 64-year-old female presented to ED
with subjective fever, shortness of breath, and pro-
gressive fatigue for one month. Her medical history
was significant for hypertension, myocardial infarct
status post stent placement more than ten years ago,
chronic kidney disease stage III, chronic gastritis
without hemorrhagic stigmata, and anemia on iron
supplement for the past 3 months. Family history was
remarkable for two sisters with gastric cancer in
their 60s.

Case 3) An 86-year-old female was sent to ED
from primary care office due to severe anemia and
hyponatremia. In addition, the patient complained of
subjective fever, progressive fatigue and diffuse body
pain for two months. Her medical history was sig-
nificant for hypertension and controlled diabetes
mellitus. Of note, she was hospitalized 3 weeks prior
at a different facility for sepsis secondary to
Pseudomonas pneumonia. Her recent colonoscopy
was unremarkable. Her father and three siblings had
nonspecified lymphoma at unknown ages.

All three cases were non-White Hispanic. They did
not endorse nausea/vomiting, chest pain, hematoche-
zia, melena, or hematuria. They also denied recent
travel, sick contact, prior history of smoking, heavy
drinking, or illicit drugs.

Vital signs of these three patients showed febrile
with maximal temperature (T,,) at 101-102°F, hypo-
tensive, sinus tachycardia with heart rate of 100-120
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beats per minute, hyperventilating with respiratory
rate of mid-20s per minute otherwise adequate
saturation at room air. Physical examination (PE)
was insignificant with no lymphadenopathy or rash.

3. Work-up and hospital course

3.1. Lab studies

Pertinent laboratory findings are summarized in
Table 1. Infection work-up was negative for influenza
A/B, Cytomegalovirus (CMV), human immunodefi-
ciency virus (HIV), hepatitis A/B/C, blood and urine
cultures. Tuberculosis (TB) and fungal studies were
not done at the time due to low suspicion.
Polymerase chain reaction was positive for Epstein
Barr virus (EBV) only in Case 3 at 976 copies/mL
(<200 copies/mL). Autoimmune work-up was nega-
tive for antinuclear antibody with elevated erythro-
cyte sedimentation rate and C-reactive protein. For
anemia work-up, ferritin was elevated in Case 1 and
Case 2 and was not ordered in Case 3. Folate and
vitamin B12 were unremarkable. LDH was elevated in
all three cases but indirect bilirubin was mildly ele-
vated only in Case 2. Peripheral smear showed nor-
mocytic normochromic anemia without blast.

In Case 1, immunoglobulin A (IGA) was ele-
vated to 586 mg/dL (81-463 mg/dL). Serum pro-
tein electrophoresis (SPEP) showed positive
M spike 0.3 g/dL. Urine protein electrophoresis
(UPEP) showed elevated 24-hour total protein up
to 788 mg. Serum and urine immunofixation con-
firmed presence of a faint monoclonal free
lambda light chain. In Case 2, immunoglobulin
M (IGM) was elevated to 331 mg/dL; while IGA
and immunoglobulin G (IGG) were within the
normal range. Serum immunofixation showed
a faint monoclonal free lambda light chain. In
Case 3, Immunoglobulins screening was not
ordered. SPEP indicated acute phase reaction
with decreased total protein to 4.7 g/dL (6.1--
8.1 g/dL). UPEP, serum, and urine immunofixa-
tion were not ordered. Fluorescent in situ
hybridization (FISH) was negative for BCR-ABL1
fusion.

3.1.1. Imaging

Imaging studies including chest X-ray, abdominal
ultrasound and Computed Tomography (CT) scan
of head-neck-chest-abdomen-pelvis were negative
except splenomegaly in Case 1 and Case 3 without
lymphadenopathy. Skeletal survey was done with no
focal lytic lesions in Case 1 and Case 2.

Table 1. Clinical and imaging findings of the 3 patients. Lactic Acid Dehydrogenase, LDH. Aspartate Aminotransferase,
AST. Alanine aminotransferase, ALT. Erythrocyte sedimentation rate, ESR. C-reactive protein, CRP. Real-time Epstein-Barr
virus Polymerase chain reaction, EBV PCR. Partial thromboplastin time, PTT. Prothrombin time, PT. Not Done, ND.

Profile of Patient

Patient #1
Years of age 78
Gender Male
Ethnicity Non-White Hispanic
Laboratory findings

White blood cells (x10°/L) 3.9
Hemoglobin (g/L) 7.9
Mean corpuscular volume 85.2
Platelet ((x10°/L) 77
Corrected retic count (0-1.5%) 23
LDH (84-246 U/L) 900
Alkaline phosphatase (45-117 units/L) 83
AST (15-37 units/L) 39
ALT (12-78 units/L) 23
Total bilirubin (0.2-1 mg/dL) 0.7
Direct bilirubin (0-0.2 mg/dL) N/A
Albumin (3.4-5.0 g/dL) 2
Creatinine (mg/dL) 0.98
ESR (0-20 mm/hour) 100
CRP (0-0.3 mg/dL) N/A
Ferritin (26-388 ng/mL) 822
EBV PCR -
PTT (23.4-35.7 seconds) 43
PT (12-14.2 seconds) 17
Procalcitonin (0-0.5 ng/mL) 0.2
Lactate (0.56-1.39 mmol) 1.19
Beta-2-microglobulin (<2.51 mg/L) 7.6
Monoclonal gammopathy serum/urine +

Imaging findings

Hepatomegaly -
Splenomegaly +
Lymphadenopathy -
Pathology

Bone marrow biopsy -
Fat pad biopsy +

#2 #3
64 86
Female Female

Non-White Hispanic Non-White Hispanic

5.5 15.8
6.1 55
822 84
98 64
1.8 1.0
1054 1871
44 87
38 51
10 15
2.6 0.7
0.36 N/A
33 1.8
2.46 0.35
52 105
1.82 19.8
3172 ND
- +
29.1 30
18.2 14.3
0.65 0.66
14 137
9.28 ND
+ ND
- +
- +
+ ND
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3.2. Pathology

In Case 1, bone marrow biopsy (BMBx) and aspi-
rate morphology evaluated by in-house pathologist
showed no evidence of malignancy. Outside flow
cytometry and core immunohistochemical (IHC)
studies did not find evidence of malignancy
(Figure 1(1C)). However, fat pad biopsy of lower
abdominal wall (FPB) showed microvasculature
distended by highly atypical lymphoid-appearing
cells. In Case 2, BMBx evaluated by in-house
pathologist was described suboptimal. H&E stains
were unremarkable. No aspirate was available for
flow cytometry analysis. Meanwhile, random FPB
evaluated by in-house pathologist showed dysplastic
intravascular cellular proliferation without amyloid.
Outside pathologist interpretation of FBP showed
adipose tissue with capillaries filled with atypical
medium to large lymphoid cells. The IHC staining
of FPB in both cases were positive for CD5, CD20,
PAX-5, MUM-1, BCL-2, BCL-6 with Ki-67 70-80%
and negative for CD10, CD43, BCL-1 (Figure 1(1-
2A and 1-2B)), confirming diagnosis of IVLBCL.
In Case 3, BMBx morphology was described by in-
house pathologist as injury-like pattern and atypical
appearing cells of uncertain origin. The bone mar-
row core and aspirate evaluated by reference
laboratory pathologist showed reactive hypercellu-
lar bone marrow with large B cell lymphoma cells
in the sinusoids (Figure 1(3C)). IHC was positive
for CD5, CD20, CD43, PAX5, MUM-1, BLCL-2,
BLC-6, Ki-67 80% and negative CD10, BCL-1; con-
firming IVLBCL.

3.3. Treatment course

Case 1) The patient was treated with R-CHOP
(Rituximab, Cytoxan 750 mg/m2, Adriamycin 50 mg/
m2, Oncovin 2 mg, and Prednisolone 125 mg) every
3 weeks for total of 6 cycles with cure intent. Three
months after completion of chemotherapy, Positron
Emission Tomography (PET) scan showed no fluoro-
deoxyglucose (FDG) avid sites suspicious for lym-
phoma. He was then given intrathecal methotrexate
(IT-MTX) at 10 mg/m2 weekly x 4 for central nervous
system (CNS) prophylaxis. The patient has been in
surveillance and doing well 34 months after diagnosis
without evidence of relapse.

Case 2) Subsequent Magnetic Resonance (MR)
imaging of the brain did not show enhancing lesions
concerning for metastatic disease or leptomeningeal
involvement. Lumbar puncture was negative for CNS
involvement. Therefore, she received R-CHOP (the
doses and frequency were similar to former case) and
concurrent IT-MTX at 12 mg/m? for 6 cycles. Follow-
up PET scan two days after completion of chemother-
apy was negative. The patient has been doing well
without evidence of relapse 28 months after diagnosis.

Case 3) The patient chose palliative care with home
hospice. She was deceased 3 days after discharge.

4. Discussion

In 2008, the World Health Organization (WHO)
classified IVLBCL as a specific type of non-Hodgkin
lymphoma. Recently in 2019, WHO suggested to
classify IVLBCL variants according to their clinical

Figure 1. Fat pad and bone marrow infiltration patterns of three patients with IVLBCL. In Case 1, (1A) Histopathology of fat pad
biopsy (H&E, x100) showed IVLBCL mainly in lumens of small vessels; (1B) Aggregated abnormal lymphocytes were positively
stained by CD20 marker (x400); (1 C) Histopathology of bone marrow biopsy showed trilineage hematopoiesis without
lymphoma involvement (H&E, x100). In Case 2, (2A) Histopathology of fat pad biopsy (H&E, x100) showed IVLBCL in lumens
of small vessels; (2B) Aggregated abnormal lymphocytes were positively stained by CD20 marker (x400). In Case 3, (3 C)
Histopathology of bone marrow biopsy showed the presence of IVLBCL with sinusoidal pattern (x400). Hematoxylin and eosin

stain, H&E. Intravascular large B-cell lymphoma, IVLBCL.
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features: classic form (Western type) and hemopha-
gocytic syndrome-associated form (Asian/Eastern
type) [2].

The clinical presentation of IVLBCL is widely vari-
able, depending on geographical origin. It is recog-
nized that patients in Western countries manifest
with neurological symptoms and varied skin involve-
ment from purpura to telangiectasias, plaques, and
Meanwhile, in Eastern countries, the
patients present more commonly as hemophagocytic
syndrome with symptoms of cytokine release syn-
drome, such as: anemia and circulatory insufficiency
leading to fatigue, fever, abdominal fullness, and
respiratory disturbance. Moreover, other common
findings included splenomegaly and/or hepatomegaly
with no associated lymphadenopathy [3,4].
Interestingly, all of our three non-White Hispanic
patients in North America had clinical manifestations
similar to those in Eastern countries. To our knowl-
edge, these presentations are exceedingly rare and
limited in a few case reports [5,6].

The median age at diagnosis for IVLBCL is sixth
and seventh decades with no difference between gen-
der [7]. Its incidence is rare, less than 1 in 1 million
general population. However, the true incidence is
suspected to be higher since the diagnosis was mainly
made at autopsy in the past. In the first and largest
epidemiologic study of IVLBCL conducted in the
USA, the incidence rate of IVLBCL was highest
amongst  Asian/Pacific  Islanders  (0.165  per
1,000,000), followed by American Indian/Alaska
natives (0.121), White (0.09), and Blacks (0.06) [8].
Meanwhile, the incidence rate of IVBCL in Hispanic
population remained infrequent and unknown. This
case series contributes to the understanding of this
rare type of lymphoma in non-White Hispanics, in
which all of our three patients were diagnosed within
14 months.

Often, diagnosis was delayed or missed due to
nonspecific symptoms. Fever of unknown origin
(FUO) is the most common systemic symptom in
IVLBCL [9]. In general, FUO is a common and
challenging clinical condition. Over 200 causes of
FUO have been described in the literature. The suspi-
cion for IVLBCL was often low due to its nonspecific
symptoms. Similarly, our three patients initially pre-
sented with persistent fever without lymphadenopa-
thy. Each of them underwent extensive work-up for
infection, autoimmune, and malignancy etiologies
before leading to the definitive diagnosis.
Interestingly, the common laboratory tests altered in
our three cases were severe anemia, thrombocytope-
nia, hypoalbuminemia, elevated ferritin, ESR, CRP,
and serum LDH without sign of hemolysis.
Moreover, beta-2 microglobulin was also elevated in
the setting of slight monoclonal gammopathy (MG),
which gave suspicion for possibility of an underlying

vasculitis.

lymphoma. As such, the association of MG with
B-cell non-Hodgkin’s lymphomas is well known and
is not only a highlight of plasma cell disorders. These
findings are also common clinical characteristics of
IVLBCL in the large study conducted by Murase
et al., 2007 [10]. While the presence of MG in diffuse
large B-cell lymphoma (DLBCL) predicted an inferior
overall survival and progression-free survival [11],
prognostic role of MG in IVLBCL is not yet known.
In our series, two patients presented with MG and
were treated with good outcome. The third patient
was not screened for MG as her initial bone marrow
evaluation already established the diagnosis of
lymphoma.

Radiological imaging plays a little role in diag-
nosis of IVLBCL with absence of lymphadenopathy
as in our cases [12,13]. Imaging of the abdomen
frequently showed splenomegaly, which was also
found in two of our three patients. Meanwhile,
whole body FDG PET scan may demonstrate
hypermetabolic activity in vertebral bodies or dif-
fuse hypermetabolic bilateral pulmonary FDG
uptake in cases of lung involvement without corre-
sponding CT abnormality [14,15]. Unfortunately,
PET scan prior to treatment was not performed in
our patients due to the limited availability at our
community institution.

While BMBx is a standard procedure for diag-
nosis of hematological diseases and work-up for
FUO; its role seems to be limited in detecting
IVLBCL. In the largest series conducted by
Matsue et al. [12], among the forty-two studied
patients, twenty-nine (69%) patients were diag-
nosed via random skin biopsy (RSB) and only
eight (19%) patients were diagnosed by BMBx
alone. Meanwhile, the use of RSB in healthy-
appearing skin still remains controversial [16].
While abdominal FPB has been used to diagnose
amyloidosis as a less invasive approach; it was also
useful in diagnosis of IVLBCL [17]. In addition,
although punch biopsy is easily performed, if not
deep enough, it may not contain sufficient
amounts of hypodermal adipose tissue for diagno-
sis [18]. This finding was consistent with our case
series. Only one patient was diagnosed by BMBx
alone while the other two were diagnosed by FPB.
Often, the neoplastic cells expressed B cell markers
(such as CD20, CD79a, PAX5); and in some cases,
T cell marker CD5 was present. In DLBCL, CD5
positive B-cells only present in up to 5-10%
patients and is associated with poorer overall sur-
vival when treated with R-CHOP regimens as
compared to CD5 negative cases [19].
Interestingly, CD5 was positive in our three
patients and two of them who received R-CHOP
remain disease free up to the time of this
submission.



566 e S. NGUYEN AND Z. PAKBAZ

5. Summary and conclusion

IVLBCL is an aggressive disease with highly variable
clinical manifestations. Timely diagnosis is vital for
efficacious treatment. Our case series discussed the
atypical presentation of IVLBCL in three non-White
Hispanic patients. To date, this case series is the
largest existing report of IVLBCL in non-White
Hispanic patients. In addition, it emphasizes that
the absence of lymphadenopathy and a negative
BMBx do not rule out lymphoma. As such, IVLBCL
should be considered in patients with FUO with
negative standard approach, elevated inflammatory
markers, elevated LDH in the absence of hemolysis
and presence of monoclonal gammopathy. Lastly, it
also suggests that FPB could be a useful complimen-
tary tool for diagnosis of IVLBCL. FPB may be con-
sidered as a quick and easy additional diagnostic
method for oncologists practicing at the community
and rural areas, during the long wait for final bone
marrow results which may often be nondiagnostic in
IVLBCL. Further investigation is needed for better
epidemiology, classification, and prognosis of
IVLBC lymphoma in non-White Hispanic
population.
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