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Abstract

Background: CD5-positive diffuse large B-cell lymphoma (DLBCL) and intravascular large B-cell lymphoma (IVL) are
recognized as rare subsets of large B-cell lymphoma with poor prognosis. These two categories have similar
clinicopathological features suggesting that they might overlap.

Case presentation: We present a case of a 72-year-old man with submental tumors. Positron emission
tomography/computed tomography (PET/CT) showed tumors in the nasal and paranasal region and multiple
submental and jugular swollen lymph nodes with abnormal uptake of 18F-fluorodeoxyglucose (FDG). Histology of
biopsy from nasal tumors showed diffuse infiltration of large lymphoid cells, which showed positive expressions for
CD20, CD79a, CD5 and negative for CD3 on immunohistochemistry. Thus, a CD5-positive DLBCL was diagnosed.
After administration of 8 cycles of R-THPCOP (rituximab, pirarubicin, cyclophosphamide, vincristine and
prednisolone), complete remission was achieved. Eight months after the first chemotherapy dose, local recurrence
occurred. After salvage chemotherapy, nasal and paranasal tumors and lymph node swelling disappeared on PET/
CT images, although the patient suffered from respiratory disturbance. A random skin biopsy revealed IVL, which
was consistent with intravascular recurrence of CD5-positive DLBCL. Bone marrow smears showed
hemophagocytosis.

Conclusion: We present a rare case of primary CD5-positive DLBCL that relapsed as pure IVL after chemotherapy.
Our case suggests that CD5-positive DLBCL is closely related to IVL.
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Background
Diffuse large B-cell lymphoma (DLBCL) is the most com-
mon subtype of B-cell lymphoma with heterogeneous bio-
logical and clinical features. In a small subset of DLBCL
cases, CD5, a pan-T-cell surface marker, is expressed. CD5
is also expressed in most cases of chronic lymphocytic
leukemia (CLL) and mantle cell lymphoma. CD5-positive
DLBCL is divided into de novo and secondary groups [1].
De novo CD5-positive DLBCL is associated with high-risk
clinical features, performance status > 1, bone marrow

involvement, and central nervous system (CNS) recur-
rence [2–5]. The majority of CD5-positive DLBCL cases
show an activated B-cell subtype phenotype on genetic
profiling [2, 6] and non-germinal center B-cell phenotype
on immunohistochemistry [4, 7]. De novo CD5-positive
DLBCL frequently shows partial intravascular or intrasi-
nusoidal infiltration [5], which is similar to the histological
features of intravascular large B-cell lymphoma (IVL).
Conversely, IVL often shows CD5 expression on immuno-
histochemistry, and the frequency of CD5-positive IVL
cases is high (22–38%) [8–10]; this is particularly true for
the Asian variant of IVL. These findings suggest a close
relationship between CD5-positive DLBCL and IVL. Here
we report a case of primary nasal CD5-positive DLBCL
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that relapsed as pure IVL with hemophagocytic lympho-
histiocytosis after rituximab-based chemotherapy.

Case presentation
A 72-year-old man visited a hospital with submental tu-
mors without B symptoms. He and his family had no
history of hematologic disease. Laboratory tests showed
normal blood cell counts. There were no atypical cells
in the peripheral blood. Serum lactate dehydrogenase
(LDH) levels were within the normal range however,
the soluble interleukin-2 receptor (sIL-2R) levels were
elevated (1095 U/mL). The computed tomography (CT)
scan showed tumorous masses in the nasal cavities
(40 × 26 mm) and the paranasal sinuses, submental
masses (right 23 × 15 mm, left 19 × 11 mm), and en-
larged multiple jugular lymph nodes. Positron emission
tomography/CT (PET/CT) showed abnormal uptake of
18F-Fluorodeoxyglucose (FDG) in each lesion. The
maximum standardized uptake values for the bilateral
ethmoid sinuses and right submental masses were 13.0
and 4.4, respectively (Fig. 1).
The histology of the biopsy from nasal cavity masses

showed diffuse infiltration of large lymphoid cells with
centroblast-like or immunoblast-like features. In immuno-
histochemistry the large lymphoid cells were positive for
CD20, CD79a, CD5, bcl-2, bcl-6, and MUM-1 and nega-
tive for CD3, CD10, cyclinD1, CD56, SOX11, and TIA-1
(Fig. 2). The Ki-67 labeling index was approximately 90%.
Moderate level of c-myc protein was observed in about
60% of tumor cells. Weak to intermediate expression of
cyclin D2 was observed in only 10% of tumor cells. In situ
hybridization investigations for Epstein-Barr virus (EBV)
encoded small RNA did not detect EBV. IGH-BCL2 trans-
location was not detected by polymerase chain reaction.
No break of MYC and BCL6 were detected by fluorescent
in situ hybridization. G-banding investigation showed the
following karyotype: 46, XY, − 6,add(9)(p22), add(12)(p13),

− 19, add(22)(q13), +mar1, and +mar2. G-banding, flow
cytometry analysis, and cytological examinations on bone
marrow smear specimens did not reveal involvement of
lymphoma cells. Thus, a diagnosis of CD5-positive
DLBCL (non-germinal center B-cell like type according to
Hans algorithm) of the nasal cavity was established. After
administration of 8 cycles of R-THPCOP (rituximab, pir-
arubicin, cyclophosphamide, vincristine and prednisolone)
with 3 cycles of intrathecal chemotherapy, consisting of
methotrexate and cytarabine, complete remission was
achieved. Eight months after the first chemotherapy ad-
ministration, local recurrences occurred in the left nasal
cavity, left submental node, bilateral internal jugular
nodes, and epipharynx. The patient was therefore given 4
cycles of the DeVIC regimen (dexamethasone, etoposide,
ifosfamide and carboplatin) as salvage therapy.
Although abnormal 18F-FDG uptake on PET/CT dis-

appeared from the nasal cavities and the paranasal si-
nuses after the second round of therapy, the patient
suffered from respiratory disturbance, fever and general
fatigue without lymph node swelling. Laboratory tests
showed normal white blood cell counts, anemia
(hemoglobin 8.2 g/dL), and thrombocytopenia (51 × 103/
μL). Serum levels of LDH, sIL-2R, and ferritin were ele-
vated (757 U/L, 5770 U/ml, and 1681 μg/L, respectively).
CT images showed splenomegaly, but no tumorous le-
sion anywhere in the body. No apparent recurrence was
observed in imaging studies, but there were elevated
levels of serum markers and respiratory disturbance of
uncertain cause, which clinically suggested intravascular
recurrence of CD5-positive DLBCL. Therefore, a ran-
dom skin biopsy was performed. The random skin bi-
opsy of the left thigh revealed atypical large lymphoid
cells within the lumens of the small blood vessels in the
deep dermis and subcutis. Tumor cells were localized in
intravascular spaces and did not invade the extravascular
stroma. In immunohistochemical analyses, these cells

Fig. 1 a Positron emission tomography/computed tomography showed abnormal uptake of 18F-Fluorodeoxyglucose in bilateral ethmoid sinuses.
b Computed tomography scan showed masses in the nasal cavities and the paranasal sinuses
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showed positive expression for CD79a, PAX5, CD5,
bcl-6, and MUM-1 and negative expression for CD20,
CD3, CD4, CD8, and CD10 (Fig. 3). The positivity
rate of cyclin D2 was less than 1%. Bone marrow
smear specimens showed hemophagocytosis (HPC)
(Fig. 4). According to proposed hemophagocytic lym-
phohistiocytosis diagnostic criteria by Filipovich et al

[11], hemophagocytic lymphohistiocytosis was clinico-
pathologically diagnosed. Lymphoma cells were not
detected in smear and histological specimens from
the bone marrow biopsy, but G-banding of bone mar-
row cells showed complex karyotypes, suggesting a
minimal residue of neoplastic cells in the bone mar-
row. The histological diagnosis was the Asian variant

Fig. 2 a Histology of the tumor in the nasal cavity. The neoplastic cells have large and round nuclei (hematoxylin and eosin staining, original
magnification, × 400). The malignant cells mostly had a immunoblastic or centoblastic appearance and expressed CD20 (b) and CD5 (c) but not
CD3 (d) (× 400)

Fig. 3 a Histology of random skin biopsy showing atypical cells within the lumens of the small blood vessels (hematoxylin and eosin staining, ×
100 × 400). The malignant cells were morphologically similar to the cells of the primary tumor and expressed CD5 (b) and PAX5 (c) but not CD20
(d) (× 400)
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of intravascular lymphoma, which was suspected to be
the purely intravascular recurrence of CD5-positive
DLBCL primarily arising from nasal cavities. The patient
died 3 weeks after the recurrence was diagnosed.

Discussion and conclusions
IVL is a rare subtype of large B-cell lymphoma charac-
terized by the exclusive or predominant proliferation of
neoplastic cells within the vascular lumen [12]. A large
epidemiological study showed that the age-adjusted inci-
dence rate of IVL was 0.095 per 1,000,000 in the United
States [13]. This disease is regarded as a subtype of large
B-cell lymphoma according to the revised World Health
Organization (WHO) classification in 2016. IVL is rap-
idly progressive and is often disseminated to various or-
gans showing intravascular infiltration pattern. IVL can
involve any organ, but it most commonly involves CNS,
skin, lung, liver, kidneys, and adrenal glands [10, 14].
The clinical manifestations of IVL are extremely vari-
able, such as neurological abnormalities, skin rashes,
eruptions, respiratory disturbances, hepatosplenomegaly,
and anemia. Interestingly, clinical manifestations differ
based on geographical region and racial grouping. IVLs
that occur in Western countries more commonly involve
the CNS and skin, while those in Asian countries prefer-
entially show fever, jaundice, hemophagocytic lympho-
histiocytosis, hepatosplenic and bone marrow
involvement, anemia, and thrombocytopenia; such cases
are designated as Asian variants (Table 1) [15]. The inci-
dence of HPC is 61% in Japanese cases of IVL [8],
whereas IVL with HPC is rarely observed in Western
countries (1.5% of all Western IVL cases) [15]. Ferreri et
al. compared the clinical features of IVLs that were diag-
nosed in three different geographical areas—Western
countries, Japan, and other Asian countries—by review-
ing the English literature on IVL. Their study showed

that IVL with HPC, which occurs in any geographical
area, has similar clinical characteristics as the Asian vari-
ant described above. In addition, IVL without HPC,
which occurs even in Japan, shows similar features to
IVL without HPC in Western and other Asian countries.
Therefore, the authors concluded that differences in the
clinical features of IVL seem to be correlated with con-
comitant presence of HPC, rather than the geographical
area where the lymphoma is diagnosed [15]. Despite the
differences in clinical presentation between the two
groups of IVL there are no significant differences in
terms of patient survival [8, 16].
CD5-positive DLBCL is recognized as a subset of

DLBCL. Some cases of CD5-positive DLBCL are not
preceded by any other lymphoproliferative diseases (de
novo CD5-positive DLBCL), though most cases second-
arily arise in CLL (Richter syndrome) [1]. De novo
CD5-positive DLBCL constitutes 5–22% of all DLBCL
cases [1, 2, 5]. Although de novo CD5-positive DLBCL is
not included as a distinct subtype of large B-cell lymph-
oma in the revised WHO classification of 2016, it has
been reported to have unique clinicopathologic features
and very poor outcomes with frequent relapse [2, 4, 5,
7]. Western groups have reported that CD5-positive
DLBCL patients have a significantly worse overall sur-
vival rate than CD5-negative DLBCL patients (5-year
overall survival rates of 35.5 and 64.8%, respectively) [2].
Although in our case cyclin D2 was almost negative in
both the primary and recurrent lesions, a previous study
showed that cyclin D2 was overexpressed more

Fig. 4 Bone marrow smears showed hemophagocytosis (Giemsa
staining, × 400)

Table 1 Comparison of clinical features and laboratory findings
between Western IVL and Asian variant IVL

Incidence

Western IVL Asian variant IVL

Clinical features

Fever Low High

Jaundice Very low Low

Hepatosplenic involovement Low High

Bone marrow involvement Low High

Cutaneous lesion Low Very low

Neurological involvement Lowa Lowa

Laboratory findings

Anemia Highb Highb

Thrombocytopenia Low High

High serum LDH levels Highb Highb

High ALT levels Very low Low

High bilirubin levels Very low Low

IVL Intravascular lymphoma, LDH Lactate dehydrogenase, ALT Alanine
aminotransferase (modified from Ferreri et al. [15])
Very low: Less than 10%, Low: 10–50%, High: more than 50%
aMore common in Western IVL
bMore common in Asian variant IVL
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frequently in de novo CD5-positive DLBCL than in
CD5-negative DLBCL (98 and 28%, respectively) [17]. In
addition, several studies using gene expression profiling
and immunohistochemical stainimg have shown cyclin
D2 (CCND2) to be an independent indicator of an infer-
ior survival in DLBCLs [18, 19], which suggests that the
biological aggressiveness and worse prognosis of
CD5-positive DLBCL may be attributed to overexpres-
sion of cyclin D2. The most common site of extranodal
involvement of de novo CD5-positive DLBCL is the
bone marrow and it frequently presents with intravascu-
lar or intrasinusoidal infiltration patterns [5], which are
similar to the clinicopathologic features of the Asian IVL
variant. Interestingly, the frequency of CD5 expression is
higher in the Asian IVL variant than in the common
type of DLBCL. Thus, CD5-positive DLBCL shares com-
mon clinicopathologic features with IVL, suggesting a
close relationship between these two diseases.
In our case, CD5-positive DLBCL primarily developed

in nasal cavities; first and second chemotherapy might
have aided in eliminating the majority of tumor cells.
Few residual lymphoma cells, especially the cells that
preferentially proliferate while anchoring to the vascular
lumen, might expand and be transferred to vascular wall
floors in the lungs and skin, resulting in IVL. A similar
case with cutaneous CD5-positive DLBCL that disap-
peared spontaneously and relapsed 2 years later as
CD5-positive IVL was described in one Japanese report.
This previous case and our case suggest that IVL might
be a representative manifestation of advanced-stage of
CD5-positive DLBCL. The recurrent tumors in our case
demonstrated only an intravascular component in hist-
ology but did not display any tumorous lesions or lymph
nodal swelling in imaging investigations. There have
been some reported cases of IVL complicated with other
types of lymphoma or CLL, but the number of reported
cases who developed pure IVL following prior B-cell
lymphoma are limited [20–23].
We have reported an interesting case that primarily

arose as CD5-positive DLBCL in the nasal cavities and
relapsed as pure IVL with hemophagocytic lymphohis-
tiocytosis. Our case suggests that de novo CD5-positive
DLBCL is closely related to IVL and that the clinico-
pathological features of these two diseases might overlap
considerably. To explore the pathogenesis of
CD5-positive DLBCL and IVL and to establish a more
effective therapeutic strategy for these diseases, genetic
and epigenetic profiling of CD5-positive DLBCL and
IVL must be examined.
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