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Clinicopathologic Study of Castleman’s Disease in Korea

Castleman’s disease represents an atypical lymphoproliferative disorder, infre-
quently associated with various immunologic abnormalities or subsequent de-
velopment of malignancy such as Kaposi sarcoma, malignant lymphoma and
plasmacytoma. Its dinicopathologic features depend on various etiologic factors
such as Kaposi sarcoma herpesvirus (KSHV), oversecretion of IL-6, adhesion
molecule and follicular dendritic cell dysplasia, etc. To investigate the relation-
ship of Castleman’s disease (CD) and the above factors, we reviewed 22 cases
of CD. Four cases of KSHV positive CD were detected, all multicentric, plasma
cell type, and these cases displayed prominent vascular proliferation, charac-
teristic ‘Kaposi-like lesion’. IL-6 and CD54 positive mononuclear cells were scat-
tered in interfollicular areas of KSHV positive cases. Follicular dendritic cell
hyperplasia, vascular proliferation, expression of IL-6 and CD54 did not show
any significant difference between solitary vs multicentric type, and plasma cell
type vs hyaline vascular type. Our study suggests that KSHV positive CD reveals
unique pathologic features, and the probable relationship of KSHV and IL-6

Ji Eun Kim, Chong Jai Kim, In Ae Park,

Woo Ho Kim, Jeong Wook Seo, Ja Jun Jang,
Chul Woo Kim, Seong Hoe Park, Hyun Soon Lee,
Je G. Chi, Yong Il Kim, Eui Keun Ham

Department of Pathology, Seoul National University
College of Medicine, Secul, Korea

Received : 13 March 2000
Accepted: 19 May 2000

Address for correspondence

Chul Woo Kim, M.D.

Department of Pathology, Seoul National University
College of medicine, 28 Yongon-dong, Chongno-
gu, Seoul 110-744, Korea

Tel : +82.2-740-8267, Fax : +82.2-765-5600

and CD54 is discussed.

INTRODUCTION

Castleman’s disease (CD) is a rare nonneoplastic lym-
phoproliferative disordet of unknown etiology (1). Its mot-
phologic tecognition is based on a composite of various
histologic features, but generally it is classified to two
subtypes, hyaline-vascular type (HV) and plasma cell type
(PC). Howevet, clinical significance is determined by
another classification that is solitaty and multicentric. Clin-
ically, solitary Castleman’s disease (SCD) occuts in young
people and the course is usually self-limited (1). Howevet,
multicentric Castleman’s disease (MCD) faces the tisk of
developing malignant disease, most frequently Kaposi
sarcoma, non-Hodgkin’s lymphoma and Hodgkin’s lym-
phomas (2), and occurs in elderly people. In addition,
MCD tends to be accompanied by vatious immunologic
abnormalities and systemic constitutional symptoms, sug-
gestive of viral etiology (1). There is a strong evidence
for the close association of Kaposi satcoma and MCD in
human immunodeficiency virus (HIV) infected individuals
(3), and presence of novel B-lymphotropic gammaher-
pesvirus, Kaposi sarcoma hetpesvirus (KSHV) in MCD
(4). Other factors such as follicular dendtitic cell dysplasia
(5), abnormal adjustability to cytokines like IL-6 (6), or
oversectetion of adhesion molecules (7) have been discussed
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as etiologic factots of CD. And it has been also considered
that lots of unknown factors may be cortelated. The aim
of study is to find which of the above factors are related
to CD’s pathologic features.

MATERIALS AND METHODS

Twenty-two cases of CD diagnosed from 1989 to 1998
in Seoul National University Hospital with available pat-
affin tissue wete included in this study. Hospital records
wete referred for patients’ history. Immunostaining was
done according to the standard labeled streptavidin
method using LSAB kit (Dako, Carpintetia, CA, U.S.A.)
on pataffin-embedded sections. Antibodies used and their
dilution rates ate listed on Table 1. Immunostaining for
IL-6 (monoclonal anti-human IL-6) was restticted to
MCD cases. Using polymerase chain reaction (PCR) to
amplify the KS33025 sequence of KSHV as previously
described (8), we evaluated 100 ng of DNA extracted
from affected lymph node sections of CD patients. South-
etn hybtidization of the PCR amplification products with
a “P end labeled probe internal to the KS330; se-
quence was petformed to cotroborate out results. AIDS
associated KS tissue sections without MCD were tested
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Table 1. Primary antibodies employed
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Antibody Source Dilution Main reactivity

CD21 Dako, Glostrup, Denmark 1:20 follicular dendritic cells
CD34 Immunotech, Westbrook, ME, U.S.A. 1:50 vascular endothelial cells
S-100 Dako 1:400 interdigitating reticulum cells
CD54 Pharmingen, San Diego, CA, U.SA. 1:100 activated lymphocytes

IL-6 Genzyme, USA 1:15 activated lymphocytes

as positive controls for KSHV sequence PCR amplifi-
cation. An EBV-immmortalized B cell line (B95-8) was
used as negative controls. EBV detection was petformed
by in situ hybridization on paraffin-embedded sections
with a probe specific for EBV-encoded RNA transctipt
(EBER-1 and EBER-2) labeled with fluorescein isothio-
cyanate (FITC). The detection system was applied accord-
ing to the manufacturer’s recommendations (Dakopatts,
Glostrup, Denmark).

The above data were analyzed using Mann-Whitney
U test.

RESULTS
Clinical profiles

Patient profiles are summatized in Table 2. The total
number of cases was 22, and patients’ ages ranged from

Table 2. Clinical profiles of 22 Castleman’s disease patients

17 to 64 yr (median age: 36 yr, and 28 in SCD, 43
in MCD), and they wete slightly younger in SCD cases.
In SCD, eight cases were HV types, and only two were
PC types. But in MCD, the propottion was tevetsed with
3 HV and 9 PC types. Constitutional symptoms like
fever, weight loss and hematologic or immunologic ab-
normalities wete accompanied in 9 cases (3 cases of SCD
and 6 cases of MCD). One case (case No. 22) was asso-
clated with POEMS (polyneutopathy, organomegaly, en-
docrinopathy, M protein and skin changes), and had
already been reported (9, 10). Two cases (case No. 12,
17) wete associated with renal amyloidosis and had been
reported also (11). One case (case No. 8) was linked with
juvenile theumatoid arthritis. There were no cases with
HIV positivity or subsequent development of malignan-
cy. Treatment was surgical excision and one patient (case
No. 16) underwent immunosupptessive therapy. All pa-
tents were alive during the follow-up petiod, and recut-
rence was observed in one pateint (case No. 7).

Patient Sex/Age (yr) Clinical type Histologic type Site Clinical manifestation

1 F/51 SCD PC mediastinum, abdomen abdominal pain, anemia

2 M/26 SCD PC mediastinum routine radiographs

3 M/22 SCD HY inguinal DM, wt. loss, pph. neuropathy

4 F/41 SCD HY mediastinum routine radiographs

5 F/23 SCD HY intrapulmonary routine radiographs

6 FA7 SCD HY retroperitoneum routine radiographs

7 F/29 SCD Hv pulmonary routine radiographs

8 F/19 SCD HY axilla arthralgia, anemia, hepatosplenomegaly
9 M/35 SCD HY retroperitoneum indigestion

10 M/17 SCD HY abdomen routine radiographs

1 F/38 MCD HY mediastinum routine radiographs

12 F/46 MCD PC mediastinum, abdomen anemia, renal amyloidosis

13 F/43 MCD PC axilla, neck fever, ascites

14 M/61 MCD PC neck fever, wt. loss

15 F/36 MCD HV abdomen, neck general weakness, ascites, wt. loss
16 F/64 MCD PC neck, axilla fever, pancytopenia

17 M/45 MCD PC mediastinum, abdomen renal amyloidosis, lymphadenopathy
18 M/59 MCD PC neck, axilla multiple lymphadenopathy

19 F/19 MCD HY retroperitoneum multiple lymphadenopathy

20 M/31 MCD PC neck wt. loss

21 M/23 MCD PC neck, mediastinum fever, wt. loss

22 F/44 MCD PC neck, mediastinum POEMS syndrome

SCD, solitary Castleman’s disease; MCD, multicentric Castleman’s disease; HV, hyaline-vascular type; PC, plasma cell type; pph. neuro-
pathy, peripheral neuropathy; wt. loss, weight loss; POEMS, polyneuropathy, organomegaly, endocrinopathy, M protein and skin changes
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Table 3. Detection of KSHV and EBV and Immunostaining of CD21, S100, IL-6, CD54 & CD34

Case No. CD21 S-100 CD34 IL-6 CD54 KSHV EBV
1 0 0 0 ND +/- N N
2 3 1 1 ND - N N
3 0 1 1 ND - N N
4 2 1 0 ND +/- N N
5 0 1 0 ND - N N
6 0 0 1 ND +/- N N
7 0 2 2 ND - N N
8 1 3 0 ND +/= N N
9 0 1 1 ND +/- N N

10 3 1 1 ND - N N

11 3 0 1 + +/- N N

12 0 0 1 + +/- N N

13 0 2 2 +/- - N N

14 0 2 2 - + P N

15 0 0 0 - +/- N N

16 1 3 2 + + P P

17 0 0 1 - +/- N N

18 2 0 0 - +/- N N

19 1 0 0 + - N N

20 2 0 0 - +/- N N

21 2 2 2 ND +/- P N

22 2 1 2 ND + P N

ND, not done; -, no positive cells; +/-, few cells positive; +, a few cells positive; N, negative; P, positive

Detection of KSHV and EBV

Four cases out of 22 were KSHV positive, one of them
(case No. 16) was also EBV positive (Table 3, Fig. 1).
All KSHV positive cases were MCD (p<0.05), PC type
($<0.05), and showed characteristic florid interfollicular
vascular proliferation (p<0.05), forming ‘Kaposi-like
lesions’ (Fig. 2). Development of true vascular neoplasm
was not found.

Immunostaining

Follicular dendritic cell hypetplasia demonstrated by
CD21 immunostaining was graded as follows: grade 0
with few positive cells, grade 1 with positive cells occu-
pying less than 50% of germinal center area, grade 2
with 50 to 75% of germinal center area, and grade 3
with diffuse pattern (Table 3, Fig. 3). S-100 positive
interdigitating reticulum cell proliferation was graded in
the same manner. The degree of FDC or interdigitating
reticulum cell proliferation in the two groups classified
either by SCD and MCD, and HV and PC was nearly
the same (Table 4). Dysplastic FDCs wete not found. CD
34 was exclusively positive in endothelial cells, and
vascular proliferation matked by CD34 immunostaining
was estimated according to three gradings: 0 (sparse), 1
(focal), 2 (matked). There wete no differences between
SCD and MCD ot between HV and PC type (p>0.05,
Table 4). However, all KSHV positive cases revealed

M P N 1 2 3 4

Fig. 1. Electrophoresis of polymerase chain reaction products
from patients with Castleman’s disease (A) and Southem hybrid-
ization (B). Lane M, 100-bp molecular weight ladder; lane P,
positive control; lane N, negative control; lane 1, case No. 14;
lane 2, case No. 16; lane 3, case No. 21; lane 4, case No. 22

grade 2 lesions. CD54 (Intetcellular cell adhesion mol-
ecule-1, ICAM-1) expression was not found in germinal
centet, and occasional CD54 positive mononuclear cells
were scattered in interfollicular areas of MCD, especially
KSHV positive cases ($<0.05, Fig. 4, Table 4). IL-6 im-
munostaining showed the same pattern as the results of
CD>4 (Fig. 4), and those cells were thought to be the
same ones as CD>4 positive cells.
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Fig. 2. Kaposi sarcoma herpesvirus positive multicentric Cas- Fig. 3. Positive immunoreactivity to CD21 is restricted to ger-
tleman’s disease. Florid vascular proliferation with plasma cell minal centers (X 200).

infiltration is characteristic (H&E, x40).

Table 4. Comparison of various parameters between each group of CD

Group A Group B Group C

Features

KSHV (+) KSHV (-) SCD MCD Hv PC
No. of cases 4 18 10 12 11 11
Mean age (yr) 50 33 28 43 27 4
Male : Female 2:2 7:1 4.6 5:7 3:8 6:5
SCD : MCD 0:4 10:8 8:3 2:9
HY: PC 0.4 1:4 8:2 3:9
CD21 NS NS NS
S100 NS NS NS
CD34 high (p<0.05) low NS NS
CD54 high (p<0.05) low NS NS

CD, Castleman’s disease; SCD, solitary Castleman’s disease; MCD, multicentric Castleman’s disease; HV, hyaline vascular type; PC,
plasma cell type; NS, not significant

DISCUSSION classified into proliferative phase, accumulative phase, or

butned-out phase, mimicking hyaline vascular type (1).

CD is a relatively rare non-neoplastic lymphoid dis- In our present study, clinical and histological features
order of unknown etiology. In Kotea, Kim et al. reported accotding to CD classification wete agteeable overall to
seven cases of collective study from 1981 to 1992 (12), ptevious reports, and some disagreements could be ex-
and sporadic case repotts were done (9-11). CD repre- plained by time sequence. To explain the vatious man-
sents various clinical and motphological features, whose ifestation of CD, several biologic agents, cytokines or
differences are also associated with vatious etiologic fac- histologic markets were investigated. IL-6 was reported
tors. The identification of MCD is based on a combina- to be increased in serum of PC- type CD patients, and
tion of clinicopathologic criteria: 1) multiple petipheral in bone marrow and lymph nodes of these patients, IL-6
lymphadenopathy or multiorgan involvement; 2) an idio- induces plasma cell infiltration and increses serum gam-
pathic nature; 3) histologically plasma cell type (1). How- maglobulin, so it was suggested that the variety of clin-

evet, according to the chronological stage of CD, MCD icopathologic features in CD would depend on the ca-
of HV or mixed type is also present because MCD is pacity of activated B cells to produce IL-6 (6). Although
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Fig. 4. Immunostaining for IL-6 (A) and CD54 (B). A few pos-
itive cells are scattered in interfollicular areas (arrow) {x200).

limited to a few restricted cases, we confirmed that IL-6
was not exptessed in FDC, plasma cells or germinal
center cells but in only a few interfollicular mononuclear
cells. The above finding suggest that IL-6 may not sig-
nificantly affect CD’s pathologic features ot development
of disease, but the limitation of immunostaining sensi-
tivity of the paraffin embedded tissue must be taken into
account. The same explanation is also applied to CD54.
Ruco et al. observed ICAM-1 and ELAM-1 exptession in
hypetplastic or dysplastic FDC and some germinal center
cells in ctyostat sections of lymph nodes from patients
with CD (7). Ishiyama et al. observed IL-6 mRNA ex-
pression in intetfollicular cells but not in plasma cells via
in situ hybridization in MCD lymph nodes, and they
revealed spontaneous IL-6 production in culture supet-
natants of petipheral blood monocyte in the same
patients, who showed immune dystegulation (13). Both
CD54 and IL-6 positive cells in our study may be inter-
follicular plasmacytoid monocytes as Ishiyama has men-
tioned, suggesting that IL-6 is expressed in intetfollicular
monocytes of MCD patients and induces plasma cell
proliferation and consequently clinical manifestations.
The monocytes already infected by KSHV should be able
to induce IL-6 secretion, ot under some immune dysfunc-
tion status KSHV could be infected secondarily.

Follicular dendritic cell dysplasia is observed in some
cases of HV CD and can progress to FDC tumor in some
repotts (5). We did not note dysplastic FDC or FDC
tumot in our 22 cases. However, we must considet the
extreme rarity of FDC tumor in interpreting the rela-
tionship of FDC dysplasia and CD. The degree of FDC
proliferation is not significantly different between SCD
and MCD or between HV and PC, thetefore it is likely
to be a non-type specific process.

KSHV positive MCD is telatively common in Westetn
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countties (4). The most distinctive characteristics asso-
clated with KSHYV are plasma cell and vascular prolifet-
ation. The former may be connected with subsequent
development of B-cell lymphoma and plasma cell dys-
ctasia, and the latter with vascular tumors like Kaposi
sarcoma. Viral IL-6 may be transcribed in KSHV infected
bone marrow dendritic cells (mactophages) of multiple
myeloma or monoclonal gammopathy, perpetuating the
growth of plasma cells. Thus, KSHV could play an
oncogenic role in these disorders (14). The assumptive
mechanism of developing vascular neoplasm in MCD is
two. 1) activated lymphocytes ot dysplastic FDCs could
produce an angiogenetic factor (7, 15), 2) KSHV is con-
cutrently associated with MCD and Kaposi satcoma. In
our present study, the percentage of KSHV positivity is
relatively low (18% in CD, 33% in MCD) compated
with Westetn countties, so its causitive role in MCD may
be explained partly. Howevet, the above figure is sig-
nificant considering the extreme low positivity of HIV
and Kaposi sarcoma in Korea. It is difficult to define
clinicopathologic featutres of KSHV positive MCD due to
a lack of cases. However, these cases showed peculiar
histologic featutes, that is flotid vascular proliferation and
scatteted IL-6 and CD54 positive mononuclear cells in
intetfollicular areas. However, follicular dendritic cell hy-
petplasia or FDC dysplasia is not significantly relevent
to negative cases. It is possible that an intimate func-
tional relationship exists between the dysregulated im-
mune system and the vascular proliferation mediated by
IL-6 or other angiogenetic factors such as CD54 ex-
pressed in activated monocytes (15). KSHV may be inci-
dentally infected in immunologically detetiorated MCD
patients, rathet than considered as an etiologic agent.
KSHV positive MCD cases are expected to show unique
features discriminative of KSHV negative cases. Another
hetpesvirus, EBV should play a role in some cases of
MCD (16). In the present study, only one EBV positive
case was found and the positive cells were activated
immunoblast-like lymphoid cells, which did not resemble
plasma cells or intetfollicular monocytes, and no specific
pathologic findings different from other KSHV positive
MCD were present. One possibility is that EBV is not
coinfected with KSHV in a single cell population but
concomitantly infected in different cell populations due
to immune dysfunction, so it may not play an impottant
role in pathogenesis.

In conclusion, MCD did not show significant difference
from SCD in respect of FDC and vascular proliferation.
KSHV was detected in four out of 22 cases (18%), and
EBV was detected in only one. The KSHV positive cases
were all multicentric, plasma cell type, and histologically
characterized by florid vascular proliferation, scattered
IL-6 and CD54 positive mononuclear cells in inferfol-
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licu

lar area.
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