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Abstract

Objective B-cell lymphoma-associated hemophagocytic
syndrome (B-LAHS) has been increasingly reported in Asia
and is regarded as a variant of intravascular lymphomato-
sis (IVL). Recently CD5was reported to be expressed in
some cases of diffuse large cell lymphomaand IVL. We
therefore examined the expression of CD5on lymphoma
cells in B-LAHS and compared the clinical and laboratory
data between CD5+ and CD5" B-LAHS.
Methods The expression of CD5on lymphomacells was
examined using flow cytometry and immunohistochemical
analysis of paraffin sections. The clinical records were re-
viewed to characterize clinical features.
Patients Twelve patients with B-LAHS;ten men and
two women, age ranging from 41 to 82 years (median, 63.5
years) were included in this study.
Results B-LAHSis characterized by fever and
hepatosplenomegaly without lymphadenopathy at the ini-
tial presentation. Histological examination showed
hemophagocytosis and infiltration of lymphomacells in the
bone marrow, and in some cases intravascular prolifera-
tion of lymphoid cells characteristic of IVL. All patients
showed increased levels of lactate dehydrogenase, C-reac-
tive protein, ferritin and soluble interleukin-2 receptor. In
eight of the twelve patients, lymphomacells were positive
for CD5.But no differences were observed in the clinical or
laboratory findings between CD5+ B-LAHSand CD5" B-
LAHS.

Conclusion No clinical differences were observed be-
tween CD5+ B-LAHSand CD5" B-LAHS. Further studies
are required to elucidate the differences in pathogenesis
between these two subgroups of B-LAHS.
(Internal Medicine 40: 878-882, 2001)

Introduction

Recently, B -cell lymphoma-associated hemophagocytic syn-
drome (LAHS) has been increasingly reported in Asian coun-
tries, especially in Japan (1, 2). A survey of 142 Japanese LAHS
cases recently conducted by Takahashi et al (3) demonstrated
that half (68 cases) were B-LAHS. Wepreviously reported the
clinical, immunological and cytogenetic features of seven cases
of B-LAHS(2). These seven cases were characterized by fe-
ver, hepatosplenomegaly without lymphadenopathy at initial
presentation, bone marrow involvement of lymphomacells with
hemophagocytosis, CD5expression on lymphomacells and
abnormalities of chromosomes 8p2 1 and 19ql 3. Histologically,
lymph nodes were diffusely invaded with large atypical lym-
phoid cells, compatible with a diagnosis of diffuse large cell
lymphoma (DLCL) (4). In addition, intravascular proliferation
of lymphoid cells characteristic of intravascular lymphomato-
sis (IVL) was reported (1).
CD5is expressed in most cases of chronic lymphocytic leu-
kemia (CLL) and mantle cell lymphoma (MCL) (5, 6). How-
ever, de novo CD5+diffuse large B-cell lymphoma was recently
reported as a distinct subgroup of DLCL,which is derived from
a subset ofBl-cells (7, 8).
In the present study, we examined the expression of CD5of
lymphomacells using flow cytometry and immunohistochemi-
cal analysis of paraffin sections, and compared the clinical and
laboratory data between CD5+ and CD5~ B-LAHS.
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Materials and Methods

Patien ts
Twelve patients with B-LAHSwere included in this study.
Theclinical records werereviewedto characterize clinical fea-
tures.

Morph ology
The bone marrow smears were stained with Wright-Giemsa.
The bone marrow, lymph node and splenectomized samples
were subjected to histological examination.

Immunophenotyping
The surface immunophenotypingof lymphomacells was
performed by flow cytometry using a broad panel of mono-
clonal antibodies as described previously (9). Mononuclear cells
were separated from heparinized bone marrowor lymphnode
samples using Ficoll-Hypaque centrifugation. Cells were
stained with the following antibodies against B-cell-associated
markers: fluorescein isothiocyanate (FITC)-conjugated anti-
CD5 (UCHT2; Pharmingen, San Diego), CD10 (J5; Coulter,
Hialeah), and CD20 (B9E9; Immunotech, Marseilles, France)
and anti-immunoglobulin. After incubation with these antibod-
ies, cells within the 'blast window' were analyzed using an
EPICS profile flow cytometer (Coulter). Seven of the twelve
patients (cases 2, 3, 4, 6, 7, 8 and 10) had low percentages of
lymphoid cells in bone marrow. We therefore considered a
marker to be positive when more than 30%of the cells ana-
lyzed were positive, after subtracting negative controls stained
with matched mouse isotypic-irrelevant monoclonal antibod-
ies. For formalin-fixed, paraffin-embedded tissue sections, an-
tigen retrieval by heating was performed before staining with
anti-CD5 monoclonal antibody (M7 1 94, Dako, Glostrup). Cata-
lyzed signal amplification (CSA) system (Dako) was used for
qualitative identification of antigens by light microscopy.

Statis tical analysis
Student's Mest was used to comparethe clinical and labora-
tory data between CD5+and CD5~B-LAHS. p<0.05 was con-
sidered statistically significant.

Results

Clinical features
The clinical features of the twelve patients are summarized
in Table 1. The patients consisted of ten men and two women;
age ranging from 41 to 82 years, with a median of 63.5 years.
At the time of initial presentation, all of the patients had fever
and eleven of the twelve patients had splenomegaly. Nine pa-
tients also had hepatomegaly. Only two of the twelve patients
had lymphadenopathy and three of them had lung lesions. None
of the patients had skin lesions nor neurological symptoms.
Hepatomegaly was observed in five of the eight patients with
CD5+B-cell lymphoma, while all four CD5~lymphomapa-
tients had hepatomegaly, but this difference was not signifi-
cant (Table 1). Nodifferences were observed in age, sex or
other clinical features between CD5+and CD5~B-cell lym-
phoma.

Laboratory findings
The laboratory findings at initial presentation are summa-
rized in Table 2. Eleven of the twelve patients showed anemia,
four showed leukocytopenia, and ten patients showed thromb-
ocytopenia. All of the patients showed hemophagocytosis with
various percentages of lymphomacell infiltration in the bone
marrow (BM) (0 to 47.7%). An increased level of alanine ami-
notransferase (ALT) was observed in six patients, total biliru-
bin in one, and D-dimer in four patients. Other findings of in-
terest were increased levels of lactate dehydrogenase (LDH),
C-reactive protein (CRP), ferritin, and soluble interleukin-2
receptor (SIL-2R) in all patients examined. CD5 expression in
lymphomacells was examined by flow cytometry or immuno-
histochemical analyses; eight patients were positive and four
were negative. In CD5+B-cell lymphoma, higher levels of LDH
(2,071 IU/Z) and lower levels of ferritin (1,132 ng/ml) were
observed as compared with CD5~B-cell lymphoma, but these
differences were not significant. No significant differences were
observed in other laboratory parameters (Table 3).

Morph ology
The Wright-Giemsa-stained bone marrowsmears in all pa-
tients showed normocellularity with mature benign-looking

Table 1. Patient Characteristics
C D 5 + (n = 8 ) C D 5 " (n = 4 ) T o ta l (n = 1 2 )

A g e  (y e a rs ) (m e d ia n ) 62 . 5  ( 4 1 - 7 3) 67 . 5  (5 4 - 8 2 ) 6 3 .5  ( 4 1 -8 2 )

S e x  ( ma l e ) 7 3 10

F e v er 8 4 12

H e p a to m e g a ly 5 4 9

S p le n o m e g a ly 7 4 l l

L y m p h a d e n o p a th y 1 1 2

L u n g  i n v o l v e m e n t 2 1 3

S k in  l e si on 0 0 0

N e u ro lo g ic a l sig n s 0 0 0
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Table 2. Laboratory Data and Clinical Outcome

Case 蝣

1     2      3 4      5     6      7       8 1 0 l l 1 2

H b  ( g / d l ) 1 4 . 3     9 . 9     1 0 . 3 9 . 8     9 . 2          7 . 1      l l . 6 1 0 . 1     1 0 . 9 9 . 8 1 0 . 2

W B C  ( x l O 9 / / ) 1 0 . 2    6 . 2     8 . 6 7 . 7    4 . 2     3 . 6      4 . 8 2 . 2     2 . 8 3 . 8 9

P it ( x l O 9/ /) 3 5     1 0 9     1 2 4 4 4      2 0    7 6      3 4       4 8 2 3     1 4 1 4 1 4 1

L C i n B M ( 2 8     0 . 8     0 . 8 6 . 8     2 1    < 0 . 5     6 . 8 4 7 . 7     1 . 6 1 2 . 6 9 . 8

L D H  ( I V / I ) 1, 1 4 3    8 7 3    1, 4 9 7 5 , 0 8 5    5 0 3   6 4 0    1  , 2 4 6    1  , 4 0 1 1, 4 2 4   2 , 1 7 5 1, 9 3 6 2 , 6 8 4

A L T  ( I U / / ) 1 0 8     1 7      1 0 1 8 3     4 7    2 8     2 9      9 3 3 6     1 3 5 1 9 8 7

T .  B i l i r u b i n  ( m g / d l ) 1 5 . 9     0 . 7     0 . 5 1. 1         0 .5     0 .7      1 .2 0 . 6     0 . 5 0 . 9 1. 1

C r e a t in in e  (m g / d l) 0 . 6     0 . 9 0 .8          0 .5     0 .7      0 .9 1. 1    1. 3 0 . 8 1. 4

C R P  ( m g / d l ) 1 7 . 9    2 0 . 3     9 . 6 6 . 6     6 . 6    7 . 9     1 8 . 4     l l . 5 5 . 4     2 . 4 9 1 4 . 3

D - d im e r  ( u g / m l) 0 . 5     n . d . n .d .     n .d .  < 0 .2    < 0 .2      7 .3 n . d .     < 1 2 . 7 6 2 . 1

F e r ri tin  ( n g /m l) 9 8 1   1, 1 6 4    3 2 2 8 9 1   3 ,9 6 8  1 ,5 4 8    9 7 1    1 ,8 9 5 3 3 7     4 5 0 n . d . 3 , 1 2 8

S I L - 2 R  ( U / m l ) 1 9 , 3 0 0   9 , 3 6 0   5 , 1 2 0 1 6 , 2 6 5   4 9 , 5 3 3  5 , 4 8 0   1 0 , 3 8 0    1 0 , 1 0 0 8 ,4 0 0   1 ,8 0 9 n .d . n .d .

C D 5  e x p r e s s i o n  i n  L C D O S    D O S    n e g D O S    n e g    n e g     p o s      n e g D O S      D O S D O S D O S

B io p s y , a u to p s y n . d .   D ,  L  ( S p )   n . d . D , L , I V L   n . d .   n . d .   D , L ( L N )  D , L ( L N ) n . d .     n . d . n . d . n .d .

I n iti a l th e r a p y C H O P   C H O P   C H O P C H O P   C H O P  P S L    C H O P    C H O P C P M /P S L   P S L V  E P A C H O P

S u r v iv a l ( m o n th s ) l l     3 6 1 6          1 1    3 2 +     3 4 + 2 4 l l l l

LC: lymphomacells, pos: positive, neg: negative, n.d.: not done, D, L: difuse, large cell type, Sp: spleen, IVL: intravascular lymphomatosis, LN: lymph node,
CHOP:cyclophosphamide, doxorubicin, vincristine, prednisolone, PSL: prednisolone, CPM:cyclophosphamide, VEPA:vincristine, cyclophosphamide, pred-
nisolone, doxorubicin.

Table 3. Laboratory Findings
C D 5 + (n = 8 ) C D 5 " (n = 4 ) p va l ue

Hb  (g / dl ) 1 0 .3  ( 7 .1 -1 4 .3 ) 10  (9 - ll . 6) 0. 8 3

W B C  ( x l O 9 / / ) 5 .5  ( 2. 2 -1 0. 2) 6 .3 (4 .2 - 8 .6 ) 0 .6 2

P late le ts (x lO 9//) 5 8 . 5 ( 3 4 - 14 1 ) 6 7  (2 0 - 1 2 4 ) 0. 7 5

L y m p h o m a  c e l l s  i n  B M  ( % ) 1 4 .3  ( 0 .8 -4 7 .7 ) 5 .6  (0 - 21 ) 0. 3 5

L D H  ( I U / / ) 2 , 0 7 1 ( 8 7 3 - 5 ,0 8 5 ) 1 , 0 1 0 ( 5 0 3 -1 , 4 9 7 ) 0 .1 7

A L T ( I U / /) 7 7  ( 17 - 1 8 3 ) 4 5  ( 1 0 - 9 3 ) 0 .3 6

T.  B il ir u bi n (m g/ dl ) 3 .3  ( 0. 5 -1 5. 9) 0. 8 (0 .5 -1 .2 ) 0. 3 5

C re a tin in e  (m g /d l) 1. 0 (0 .6 -1. 4) 0. 9 ( 0. 5- 1) 0 .5 6

C R P  ( m g / d l ) 1 1. 8  (2 .4 - 2 0 .3 ) 8.9 (6. 6- 1 1. 5) 0 .4 4

Fe rr it in  ( ng /m l) 1 , 13 2  ( 3 3 7- 3 , 1 2 8) 1,9 3 3  (3 2 2 - 3 ,9 6 8 ) 0 .3 0

S I L - 2 R  ( U / m l ) 1 0 ,9 1 9  ( 1 , 80 9 - 1 9 , 3 00 ) 1 7 , 5 5 8 ( 5 , 1 20 - 4 9 , 5 33 ) 0 .5 9

BM:bone marrow.

histiocytes phagocyting erythroblasts, granulocytes and plate-
lets, suggesting a diagnosis of hemophagocytic syndrome
(HPS). In addition, BMwas infiltrated with various percent-
ages of atypical large-sized lymphoid cells with fine chroma-
tin, sometimesnuclear irregularity, and a moderate amountof
basophilic cytoplasm, frequently with several vacuoles. Au-
topsy was performed in one patient (case 4), and tumor cells
were found to have infiltrated the spleen, sinusoid and portal
areas of the liver, the lumina of the small vessels in the lungs
and kidneys. These findings indicated a diagnosis of IVL.

Immunophenotypic and genotypic analyses
The diagnosis of B-cell lymphomawas madebased on the
expression of B-cell antigen (CD20 and surface immunoglo-
bulin) determined by flow cytometric analysis of lymphoma
cells in all except one patient (case 10), who was diagnosed by
the rearrangement of immunoglobulin heavy chain (IgH) gene.
With regard to other B-cell antigens, all eleven patients exam-
ined were negative for CD10, while eight of the twelve pa-
tients (case 1, 2, 4, 7, 9, 10, ll and 12) were positive forCD5,
which was detected by flow cytometry and immunohistochemi-
cal analysis (Fig. 1).
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Figure 1. Immunohistochemical staining of lymphoma cells in
bone marrow (case 10). Large lymphomacells were positive for
CD5 (x400).

Clinical course
The prognosis of B-LAHSwas poor, with a median sur-
vival of 1 1 months in our series. All except four patients (cases
6, 9, 10 and 1 1) received the CHOP(cyclophosphamide, doxo-
rubicin, vincristine, prednisolone) regimen as the initial therapy.
Four patients (cases 3, 4, 7 and 8) underwent peripheral blood
stem cell transplantation (PBSCT)after induction therapy with
CHOP,and one of these patients continued into complete re-
mission. No significant differences were observed in the mean
survival period between CD5+ and CD5~ B-LAHS (13.5 ver-
sus 20.5 months, p=0.40).

Discussion

B-LAHSis extremely rare in Western countries, but has re-
cently been increasingly reported in Asian countries (1-4). It
is characterized by fever and hepatosplenomegaly without lym-
phadenopathy at initial presentation. Histological examination
in somecases showedthe invasion of tumorcells in the ves-
sels, suggesting a diagnosis of IVL (1). Murase et al (1) sug-
gested that B-LAHSmight fall within the framework of IVL
and proposed the name Asian variant of IVL (AIVL) for this
peculiar disease because the majority of cases have been re-
ported in Asia.
In most of the reported Japanese cases, the diagnosis of B-
cell lymphomawas made immunohistochemically using bone
marrow samples. Wepreviously examined the immunophe-
notype of lymphomacells using flow cytometry, and demon-
strated that they were positive for CD5in four of the seven
patients examined (2). The expression of CD5can be studied
on formalin-fixed paraffin-embedded samples using antigen
retrieval by heating. In the present study, eight of the twelve
patients examined were shownto express CD5.CD5is ex-
pressed in most cases of chronic lymphocytic leukemia (CLL)
and mantle cell lymphoma(MCL) and in some cases of DLCL
(5-8). Taniguchi et al (7) recently demonstrated that de novo

CD5+diffuse large cell B-cell lymphoma is derived from a sub-
set of B-l cells, distinct from other CD5+ B-cell lymphomas
such as the CLLs and MCLs, and showed the involvement of
various extranodal sites with lymphadenopathy. Therefore, we
compared CD5+ B-LAHS with CD5~ B-LAHS. Although a
higher level of LDHand lower level of ferritin were observed
in CD5+ B-LAHS as compared with CD5~ B-LAHS, no sig-
nificant differences were observed in patients' age, sex, clini-
cal or laboratory features.
Kanda et al (10) and Khalidi et al (1 1) reported that three of
four and five of ten patients with IVL were positive for CD5,
respectively, suggesting that IVL is heterogenous based on the
expression of CD5. In fact, IVL was reported to be present
simultaneously with DLCLinvolving either nodal or extranodal
extravascular sites (12-14). Estalilla et al (15) reported that
IVL could be divided into three groups immunophenotypically;
CD20+CD5+, CD20+CD5 CD10+, and CD20+CD5 CD10-.

However, no differences were observed in the histological find-
ings between CD5+ IVL and CD5" IVL. Recently Murase et al
(16) reported that CD5 is not a marker to identify a distinct
subtype of IVL. These observations were compatible with those
of the present study demonstrating no differences between CD5+
B-LAHS and CD5" B-LAHS.

The prognosis of B-LAHSis poor, with a median survival
of ll months in our series. This was in accordance with the
report of a Japanese survey with a median survival of 242 days
(3). Although the treatment outcome for patients with de novo
CD5+DLCLwas very poor with frequent relapse as compared
with CD5" DLCL(8), our data indicated no differences in the
mean survival between CD5+and CD5~B-LAHS.In our se-
ries, one of four patients who underwent PBSCTcontinued
into complete remission. Moreaggressive treatment modali-
ties might be required to improve the survival in this disease.
In conclusion, we found no differences in the clinical or
laboratory features between CD5+ and CD5~ B-LAHS although
the number of patients examined was small. Further studies
are required to elucidate the differences in the clinicopatho-
logical features between these two subgroups of B-LAHS.

References

1) Murase T, Nakamura S, Tashiro K, et al. Malignant histiocytosis-like B-
cell lymphoma, a distinct pathologic variant of intravascular lymphoma-
tosis: A report of five cases and review of the literature. Br J Haematol

99: 656-664, 1997.

2) Shimazaki C, Inaba T, Shimura K, et al. B-cell lymphoma associated with
haemophagocytic syndrome: A clinical, immunological and cytogenetic
study. Br J Haematol 104: 672-679, 1999.

3) Takahashi N, Chubachi A, Miura I, Nakamura S, Miura AB. Lymphoma-
associated hemophagocytic syndrome in Japan. Rinsho Ketsueki (Jap J
Clin Hematol) 40: 542-549, 1999 (Abstract in English).

4) Shimazaki C, Inaba T, Nakagawa M. B-cell lymphoma-associated he-
mophagocytic syndrome. Leuk Lymphoma38: 121-130, 2000.

5) Burns BF, Warnke RA, Doggett RS, Rouse RV. Expression of a T-cell
antigen (Leu-1) by B-cell lymphoma. Am J Pathol 113: 165-171, 1983.

6) Dighiero G, Travade P, Chevret S, Fenaux P, Chastang C, Binet JL, and
French Cooperative Group on CLL. B-cell chronic lymphocytic leuke-
mia: Present status and future directions. Blood 78: 1901-1914, 1991.

7) Taniguchi M, Oka K, HiasaA, et al. De novo CD5+ diffuse large B-cell

Internal Medicine Vol. 40, No. 9 (September 2001) 881



Shimazaki et al

lymphoma express VHgenes with somatic mutation. Blood 91: 1145-
1151, 1998.

8) Yamaguchi M, Ohno T, Oka K, et al. De novo CD5-positive diffuse large
B-cell lymphoma: Clinical characteristics and therapeutic outcome. Br J

Haematol 105: 1133-1139, 1999.

9) Inaba T, Shimazaki C, Sumikuma T, et al. Flow cytometric analysis of
Thy-1 expression in CD34-positive acute leukeima. Int J Hematol 66:

315-323, 1997.

10) Kanda M, Suzumiya J, Ohshima K, Tamura K, Kikuchi M. Intravascular
large cell lymphoma: Clinicopathological, immunohistochemical, and
molecular genetic studies. Leuk Lymphoma34: 569-580, 1999.

1 1) Khalidi HS, Brynes RK, Browne P, Koo CH, Battifora H, Medeiros LJ.
Intravascular large B-cell lymphoma: The CD5 antigen is expressed by a

subset of cases. Mod Pathol ll: 983-988, 1998.

12) Ansell J, Bhawan J, Cohen S, Sullivan J, Sherman D. Histiocytic lym-
phomaand malignant angioendotheliomatosis: One disease or two? Can-

cer50: 1506-1512, 1982.

1 3) Ferry JA, Harris NL, Picher LJ, et al. Intravascular lymphomatosis (ma-
lignant angioendotheliomatosis). A B-cell neoplasm expressing surface

homing receptors. Mod Pathol 1: 444-452, 1988.
14) Kayano H, Katayama I. Primary hepatic lymphoma presenting as intra-

vascular lymphomatosis. Arch Pathol Lab Med 114: 580-584, 1990.
15) Estalilla OC, Koo CH, Brynes RK, Medeiros LJ. Intravascular large B-

cell lymphoma. Am J Clin Pathol 112: 248-255, 1999.
16) Murase T, Nakamura S, Kawauchi K, et al. An Asian variant of intravas-

cular large B-cell lymphoma: Clinical, pathological and cytogenetic ap-
proaches to diffuse large B-cell lymphoma associated with haemopha-

gocytic syndrome. Br J Haematol 111: 826-834, 2000.

882 Internal Medicine Vol. 40, No. 9 (September 2001)


