
Chapter 13
Castleman Disease

Angela Dispenzieri

13.1 Introduction

Castleman’s disease (CD) was first described in 1954 and further defined in 1956 
by Dr. Castleman (1) (Figure 13.1). He reported on patients possessing localized 
mediastinal lymph node enlargement that was characterized by redundancy of 
lymphoid follicles with germinal-center involution as well as marked capillary 
proliferation with endothelial hyperplasia in both follicular and interfollicular 
regions. Prior cases had been reported, but were anecdotal in nature (2, 3). In 1962, 
Lattes and Pachter evaluated 12 cases and suggested that these lymph nodes were 
hamartomatous in nature (4). Lee described refractory anemia associated with CD 
that responded to surgical resection 5, and by 1967, Tung and McCormack 
described 5 new cases and reviewed the 62 cases described to that point in the 
literature (6), highlighting the potential for associated hypochromic anemia, hyper-
gammaglobulinemia, and bone marrow plasmacytosis.

In 1969, in a review of his own 13 patients plus a review of the 92 cases reported 
in the literature, Flendrig described three types of: benign giant lymphoma”: the 
plasma cell variant,the hyalinized variant, and the “intermediate variant” (7, 8). 
Flendrig noted that those patients with what is now called the plasma cell variant 
were more likely to have B-symptoms as well as anemia and hypergammaglob-
ulinemia. He postulated that the plasma cell variant transitions into the hyaline 
vascular variant, defining what we now call the “mixed” variant, but which he 
called an intermediate variant (9). In 1972, Keller et al expanded upon Flendrig’s 
work after performing a clinicopathologic analysis of 81 cases of angiofollicular 
lymph node hyperplasia (8). He coined the expressions plasma cell type (PCV) and 
hyaline vascular type (HVV), which have superseded Flendrig’s: type I” and “type 
II” nomenclature. Gaba and associates reported the first case of multicentric 
Castleman disease in 1978 (10). By the mid-1980s, investigators began describing 
several of the salient differences between HVV and PCV and their respective 
associations with unicentric (unifocal or localized) and multicentric (multifocal or 
generalized) presentations (11, 12) (Table 13.1).

Also during this time frame, there were increasing numbers of cases of CD that 
were associated with peripheral neuropathy (10, 13–17), highlighting the overlap 
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between CD and POEMS syndrome (peripheral neuropathy, organomegaly, 
endocrinopathy, monoclonal protein, skin changes).

Other terminology used historically to describe the entity known as Castleman 
disease or angiofollicular lymph node hyperplasia included angiofollicular and 
plasmacytic polyadenopathy, benign giant lymphoma, giant lymph node hyperplasia, 

Table 13.1 Classification of Castleman disease

Unicentric Multicentric

Age Fourth decade Sixth decade
Symptoms Incidental or compressive; occ 

systemic symptoms
Fever, sweats, weight loss, 

malaise, autoimmune 
manifestations; might be 
associated with peripheral 
neuropathy and POEMS 
syndrome

Organomegaly Rare Yes
Distribution of lymphaden-

opathy
Central (mediastinal, abdomi-

nal) most common
Peripheral plus central

Laboratory abnormalities Occasional. Anemia, hyper-
gammaglobulinemia, 
increased ESR, CRP

Common. Anemia, throm-
bocytopenia, hypergam-
maglobulinemia, increased 
ESR, CRP, abnormal LFTs, 
low albumin, renal dys-
function

Pathology HV, occ mixed or PC PC, mixed, and occ HV
HIV association No Some
HHV-8 association No Yes (23, 83, 197, 203)
Therapy Surgery; occ radiation if inop-

erable
Assorted systemic therapies 

with variable success (see 
text)

Clinical course Benign Usually aggressive

occ, occasional; POEMS, peripheral neuropathy, organomegaly, endocrinopathy, monoclonal 
protein, and skin changes; HV, hyaline vascular variant; PC, plasma cell variant; CRP, C-reactive 
protein, ESR, erythrocyte sedimentation rate; LFTs, liver function tests.
Source: Data compiled from Refs. 12, 19, 21, 24, 28–30, and 85.
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follicular lymphoreticuloma, giant hemolymph node, idiopathic plasmacytic 
lymphadenopathy with polyclonal hypergammaglobulinemia, lymph nodal 
hamartoma, lymphoid hamartoma or choristoma, multicentric angiofollicular 
hyperplasia, and tumorlike proliferation of lymphoid tissue (18, 19).

13.2 Epidemiology

As many men as women are affected. The age distribution is bimodal, with unifocal 
patients being in their fourth decade versus patients with multicentric disease being 
in their sisxth decade (11, 20, 21). CD occurs not uncommonly in the pediatric 
population, and there is a suggestion that the pediatric population might have a 
better prognosis than that of the adult population (22). There are little data of the 
actual incidence or prevalence of this disorder, but it is considered to be a rare 
lymphoproliferative disease. With the AIDS epidemic, the incidence has increased 
(23); but even in this population, it is a rare condition, with CD lymph nodes 
accounting for fewer than 2% of lymph node biopsies in HIV+ patients (24). Nearly 
all HIV+ CD patients are infected with human herpes virus-8 [HHV-8; also known 
as Kaposi’s sarcoma virus (KSV]) (23).

13.3 Pathogenesis/Pathology

The underlying pathogenesis of CD is not understood. Early on, it was thought that 
the HVV tumors were possibly hamartomas (4). An extraordinary case of identical 
twins who developed CD in the same location 2 years apart from each other (25) 
supported this notion. However, most authors including Castleman have speculated 
that CD is a chronic nonspecific inflammatory process in reaction to an unknown 
stimulus (1, 8). The differential phenotype (HVV vs. PCV) would then be explained 
by either a continuum of disease, a differential host-dependent immune response, 
or reactions to two different but closely related stimuli. Further speculation has 
revolved around which cell type (stromal cells, endothelial cells, lymphocytes, or 
plasma cells) drives the process. A number of viral pathogens, like Epstein-Barr 
virus (EBV), cytomegalovirus (CMV), and HHV-8, have been studied looking for 
a pathogenic link.

13.3.1 Pathology of Hyaline Vascular Variant

On gross pathology these lesions tend to be large, single, rounded, encapsulated 
masses—more commonly to be found in central than peripheral lymph node 
regions. Adjacent lymph nodes might be enlarged and involved with the identical 
process (8, 11). Most masses are between 5 and 10 cm, although lesions as large as 
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25 cm have been described (Figure 13.2). On microscopic examination (Table 
13.2), HVV is characterized by the presence of large follicles separated by vascular 
lymphoid tissue containing lymphocytes (1) (Figure 13.3). There is regressive 
transformation of the germinal centers, often producing multiple small, burned-out 
geminal centers within one follicular area. Within and between the follicles there 
are increased numbers of small vessels with sclerosis and loss of sinuses, which is 
pathonomic for HVV. The endothelial cells of the capillaries are often plump and 
mitotic figures might be seen (6, 8). Among the vessels, there is a variable mixture 
of cells, usually dominated by lymphocytes, but polyclonal plasma cells and eosi-
nophils might also be seen. There is, however, a large variation in the proportions 
of these components. Large areas of some lesions might be sclerosed, and within 
such areas, calcification might be present (8). In most cases, there are remnants of 
lymph node architecture within an affected lymph node. Adjacent lymph nodes 

Table 13.2 Histology of Castleman disease variants

Hyaline Vascular Variant (HVV) Plasma cell variant (PCV)

Follicular size Small Normal to large
Capillaries Increased in number (hyalinized) No increase
Interfollicular zone Plasma cells, eosinophils, lymphoblasts Sheets of plasma cells

Source: Modified from Ref. 87.

Figure 13.2 CT of a unicentric hyaline vascular variant of Castleman disease displacing the right 
psoas muscle
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might be involved, with a spectrum of findings from normal nodal architecture to 
identical histology to the initial site to somewhere in between (8).

13.3.2 Pathology of Plasma Cell Variant

The gross specimen is that of multiple discrete lymph nodes, comprising the clinically 
observed “mass.” This is distinct from the single rounded mass that is typically seen 
with HVV (8, 11). Microscopically (Table 13.2), PCV is distinguished by the pres-
ence of sheets of plasma cells (PCs) in the interfollicular zone (Figure 13.4) (8). 
This marked plasmacytosis might be comprised of immunoblastic proliferation 
along with prominent high endothelial venules, or of mature plasma cells without 
increased vascularity. Russell bodies are commonly present (8, 26) and binucleated 
plasma cells might be seen, but mitoses of PCs are rare (26). Some eosinophils and 
mast cells might also be present (26). There is germinal-center hyperplasia also 
characterized by sharp borders within the mantle zones and by “polarization” with 
the light area directed toward the capsular or trabecular sinus (27). Within the folli-
cles, there are mitotic figures, nuclear fragments, histiocytes, and cells resembling 
lymphoblasts.

Figure 13.3 Hyaline vacular variant histology. (A) Hyaline vascular variant low-power view with 
reactive follicles and an interfollicular infiltrate of small lymphoid cells and fibrosis as well as 
increased vascularization of the interfollicular space. (B) High-power view showing the B-cell 
follicle with typical expanded mantle zone showing “onion skin”’ pattern and depleted, hyalinized 
germinal center with increased vascularity. (Courtesy of Dr. Ahmet Dogan)
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13.3.3 Mixed Variant of Castleman Disease

Lymph nodes have characteristics of both HVV and PCV. Focal accumulations of 
plasma cells next to extensive areas without plasma cells are found in the interfol-
licular tissue (9). Characteristic lymphoid follicles with normal reaction centers and 
pseudo-Hassall’s corpuscles are found in small areas.

13.3.4 Histologic Differential Diagnosis of CD

The differential diagnoses for CD are broad. Initially, HVV cases were most 
commonly confused with thymomas because the intrafollicular capillaries with 
thick hyalinized walls take on a concentric arrangement—the so called “onion 
skin appearance”—that can be confused for Hassall corpuscle of the thymus (1). 
More often, HVV might be confused with other conditions in which there is 
regressive transformation of germinal centers (GCs), like angioimmunoblastic 
lymphadenopathy, other atypical lymphoproliferative disorders, and advanced 
phase of HIV-related lymphadenopathy (27–29). In these cases there is a variable 

Figure 13.4 Plasma cell variant histology. (A) Low-power view with small reactive follicles and 
an interfollicular infiltrate of plasma cells; lack of vascular proliferation. (B) High-power view 
showing the plasma cell component. Lower left corner contains a small part of a reactive follicle. 
(Courtesy of Dr. Ahmet Dogan)
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degree of condensation of the germinal center. This condensation is due to the 
progressive disappearance of the lymphoid component of the GC, crowding and 
sclerosis of the vessels, and increased prominence of the follicular dendritic 
reticular cell (FDRC) component. The increase in the FDRC can occur, either by 
concentration or by proliferation.

The PCV “is an overabused diagnosis for a lymph node pattern of germinal center 
hyperplasia (with or without some regressive transformation) and marked plasmacy-
tosis” (27). This pattern, which might be associated with either immunoblastic 
proliferation and prominent high endothelial venules or with all mature plasma cells 
with no increase of the vascularity, might be seen in several other conditions, like 
autoimmune diseases, primary or acquired immunodeficiencies, or in association 
with malignancies (27–29). Increased follicular size, mitotic rate, and numbers of 
intrafollicular tingible body macrophages per follicle can be used to distinguish 
nonspecific reactive lymph nodes from CD (30).

13.3.5 Histology of Other Tissues

About 75% of patients with multicentric disease have hepatosplenomegaly. Splenic 
findings might include altered germinal centers, white pulp or marginal zone fibrosis, 
and prominent plasmacytosis (11, 31). Splenic findings parallel those found in the 
lymph nodes.

Liver biopsy results are quite varied. Findings might be nonspecific. Peliosis 
hepatitis, the presence of blood filled cysts in the liver parenchyma secondary to 
dilated hepatic sinusoids, has been seen (11, 32–34). Micronodular cirrhosis associ-
ated with large fibrotic masses resembling hyaline vascular germinal centers of the 
lymph node has also been described.

13.3.6 Stromal Cells in CD

The stromal background of CD, especially in HVV, is quite striking. How much 
stroma is present can be variable, and Krishnan et al. have proposed subdividing 
HVV into a lymphoid variant, in which the lymphoid follicles largely predominate, 
and a stromal-rich variant, in which the follicles are almost overrun by the prolifer-
ation of vessels and/or stromal cells (27). By immunohistochemistry, these whorled 
centers contain some factor VIII-positive cells suggesting endothelial origin (35). 
By electron microscopy (EM), the whorled follicle centers are comprised mainly of 
dendritic reticulum cells (36). Moreover, these FDRCs might be polyploid and have 
prominent nucleoli, which connotes dysplasia (37). These cells might also aber-
rantly express adhesion molecules (38). These dysplastic changes are more com-
mon in HVV (27, 37, 38) but mightalso be seen in PCV (37). In the majority of 
PCV cases, the network these FDRCs form is similar to that seen in normal or reactive 
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germinal centers. However, two aberrant phenotypes are commonly seen in HVV: 
an expanded, disrupted follicular dendritic cell network or multiple tight collec-
tions of follicular dendritic cells (39). There are data that suggest that the FDRCs 
are the primary source of interleukin (IL)-6 in CD (40, 41), which drives the lym-
phocyte infiltrate seen in PCV (41). Finally, there are four reports of clonal karyo-
typic abnormalities derived from the stromal elements: (1) 46,XX, t(1;16) 
(p11;p11), del(7)(q21q22), del(8)(q12q22) (42); (2) 46,XX, add(1)(q21), 
der(6)t(6;12) (q23;q15), add(7)(p22), -9, inv(9)(p11q13), del(12)(q15),+mar (43); 
(3) t(1;22)qter;q13 44; and 4) t(7;8)(q37.3;q12) (44).

These observations about the FDRCs are compelling for two reasons. The first 
is that there is an apparent increased incidence of dendritic sarcoma in patients with 
CD (45) and other non-KSV vascular neoplasms (46, 47). The second is the asso-
ciation of HHV-8 (aka KSV), CD, Kaposi’s sarcoma, and lymphoma in AIDS 
patients.

13.3.7 The Lymphoplasmacytic Compartment

In addition to FDRCs, there are lymphocytes, plasma cells, and eosinophils within 
CD lymph nodes. The spectrum of distribution can be broad. Frizzera has divided 
PCV into proliferative and accumulative patterns based on the number and size of 
germinal centers, their composition, and the extent of immature lymphoid cells 
(11). Menke et al have speculated that PCV is a immune disorder characterized by 
proliferation of an immunophenotypically abnormal population of mantle zone 
lymphocytes (aberrantly lacking Ki-B3 and/or Ki-B5) (37). These lymphocytes 
might be of CD5+ B-lymphocyte origin (37, 48)—an autoantibody producing 
subset—which is sustained by local factors such as IL-6 produced by FDRCs (41). 
In addition, CD45 RA+ lymphocytes are absent in the mantle zone in CD lymph 
nodes (37). The T-cell infiltrate are predominantly CD4 cells with a paucity of CD8 
cells in PCs (12, 49). T-Cell gene rearrangement studies have been performed by a 
handful of investigators. The vast majority show no T-cell clones (44, 48, 50, 51).

13.3.8 Is Castleman Disease a Clonal Disorder?

There is contradictory information about whether the interfollicular plasma cells 
are clonal (Table 13.3) (12, 17, 26, 35, 37, 48–64). The majority of studies are 
based on immunohistochemical investigations, but some authors have also looked 
for clonality using molecular techniques. Despite the contradictions, there are a few 
unifying points. Typically, the PCV cases were more commonly monotypic than the 
HVV cases. The lymphocytes found in the follicles or the interfollicular regions are 
not clonal. Plasma cells in the interfollicular zones might sometimes be monotypic—
most commonly lambda light-chain restricted—but the majority are not. If plasmablasts 
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Table 13.3 Defining clonality in Castleman disease

Ref. Localization Subtype Immunohistochemical Notes

HIV-negative patients
17 1 M 1 PCV Monotypic
52 1 U 1 PCV Monotypic
53 NS 1 Mixed Monotypic
54 1 M 1 PCV Monotypic No clonal IGH 

rearrangement
55 1 U; 1 M 2 PCV 1 polytypic; 1 

monotypic
35 9 U 9 PCV 2 monotypic
12 16 M 3 HVV; 13 PCV 1 PCV monotypica

48 4 U 1 M 5 PCV Monotypic × 2; 
polytypic × 2; Equiv 
monotypic ×1

First 3 patients had 
clonal IgH gene 
rearrangement

26 15 U 3 M 18 PCV 7 monotypic
56 2 M 2 PCV 1 monotypic; 1 

polytypic
1 IgH rearrangement; 

1 w/o clonal IGH 
rearrangement; 
TCR germline

37 Not stated 9 HVV 21 PCV 1 monotypic 4 
monotypic

IgH rearrangements 
in 4/9 IgH 
rearrangements 
in 3/21

57 5 M 5 PCV 2 monotypic All other 
polytypic

The 2 monotypic 
cases were only 
2 with detectable 
plasmablasts

51 2 U 3 M 
15 U

2 PCV 3 PCV 15 
HVV

1 M was monotypic 1 with IgH gene 
rearrangement

58 4 U 16 M 4 HVV 3 HVV 9 
PCV 4 Mixed

Not done 4 w/o clonal IgH rear-
rangement 2 IgH 
rearrangement 
(both NHL) 15 w/
o clonal IgH rear-
rangement 2 IgH 
rearrangement (1 
HD & 1 POEMS)

59 Not stated 4 HVV; 1 mixed; 
1 PCV

All polytypic

60 1 M 1 PCV All polytypic
61 1 U 1 PCV All polytypic Adjacent monotypic 

plasmacytoma
62 5 M 5 PC variant All polytypic
63 9 M 9 PCV All polytypic
50 4 U 4 M 3 HVV; 1 PCV 4 

PCV
All polytypic 3/4 multicentric with 

IgH gene 
rearrangement

49 1 U 1 mixed Polytypic No clonal IgH 
rearrangement; 
TCR germline

(continued)



302 A. Dispenzieri

are present in the mantle zone and/or interfollicular regions, these are the cells most 
likely to express monotypic light chains and/or have clonal immunoglobulin gene 
rearrangement (57, 64). Plasmablasts are more likely to be present in HHV-8+ cases. 
It should be noted, however, that not infrequently is there discordance in determin-
ing clonality between the immunostains and molecular techniques [polymerase 
chain reaction (PCR) or Southern blot analyses].

Even in the context of HIV/AIDS, the issue of clonality is contradictory (57, 58). 
In one study, of eight MCD PC/HIV+ patients studied, all had lambda-restricted 
plasmablasts, but only two of the three tested by molecular techniques could be 
confirmed as being clonal (57). However, in another study in which only molecular 
techniques were used, only 3 of 14 had minor clones identified (58).

Several possible explanations have been postulated. It is possible that a virus (e.g., 
HHV-8) might infect IgM-positive naïve B-cells and drive them to differentiate into 
plasmablasts without undergoing the germinal-center reaction (65). Alternatively, 
HHV-8 or another similar virus, could naturally target both kappa and lambda light-
chain-expressing B-cells without bias, but with only lambda cells expanding prefer-
entially due an intrinsic proliferative response to the viral infection (65).

13.3.9 Cytokines

Overproduction of circulating cytokines is implicated in the pathogenesis and 
symptomotology of CD and its sister syndrome, peripheral neuropathy, organome-
galy, endocrinopathy, monoclonal protein, skin changes (POEMS) syndrome (66). 
Serum levels of IL-6 in CD patients are significantly higher than those found in 
patients with Hodgkin’s disease, diffuse large cell lymphoma, or multiple myeloma. 
The causative association is based on several observations. The first is that 

64 25 M 25 PCVb Polytypic Only the HHV-8+ 
cases had mantle 
zone plasmab-
lasts; these cells 
were monotypic 
lambda in 4 of 6.

HIV-positive patients
58 30 M 1 HVV; 6 PCV; 7 

Mixed
Not done 14 w/o clonal IgH 

rearrangement
57 8 M 8 PCV 8 monotypic (plasmab-

lasts)
2 of 3 had clonal IgH 

rearrangements

M, multricentric; U, unicentric; HVV, hyaline vascular variant; PCV, plasma cell variant.
aPrior LN biopsy 4 years earlier had been polytypic.
bThree HIV-positive.

Table 13.3 (continued)

Ref. Localization Subtype Immunohistochemical Notes
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removal of the lymph node masses causes an abrupt drop in IL-6 levels and resolu-
tion of symptoms (67). The second is that treatment with IL-6 receptor antibody 
also relieves the symptoms and signs of the disorder (68). The third is that overex-
pression of IL-6 in mice produces a phenotype similar to the MCD phenotype (69). 
High IL-6 levels might contribute to the plasma cell infiltration of lymph nodes, poly-
clonal hypergammaglobulinemia, increased level of acute-phase proteins, and con-
stitutional symptoms.

Vascular endothelial growth factor (VEGF) is also elevated in CD patients, but 
less so than in patients with POEMS syndrome (66). Increased VEGF expression has 
been observed in the interfollicular area of CD lymph nodes and in the supernatant 
of cultured PCV lymph nodes (70). In one study, five of eight cases of CD, germinal 
centers containing small vessels expressed VEGF by in situ hybridization (71). 
VEGF, which induces endothelial proliferation and endothelial permeability, could 
account for the hypervascular skin lesions, the peripheral edema and anasarca.

13.3.10 The Role of Viruses, Especially HHV-8 and HIV

From the initial recognition of CD, it was postulated that a virus might be a 
 driving factor for the disorder. Although there had been initial reports linking 
EBV to CD (50), this has not been substantiated (56, 72, 73). CMV does not play 
a role in CD (50). However, HHV-8 and HIV appear to play a significant role in 
a subset of patients.

In 1985, Lachant et al. reported on two homosexual males with the acquired 
immunodeficiency syndrome (AIDS) who developed multicentric CD followed by 
Kaposi’s sarcoma (KS) (74). More cases followed. In 1995, Soulier reported on the 
incidence of HHV-8 in 31 multicentric Castleman disease (MCD) patients based on 
the three following observations: lymphoma and KS were malignancies that had 
been described in 10–20% of patients with MCD prior to the AIDS epidemic; simi-
lar clinical and pathologic features of MCD had been reported in HIV+ patients with 
lymph node hyperplasia; and among HIV+ patients, 75% of MCD patients also had 
KS during the course of their disease (23). All 14 of the HIV+ patients tested had 
HHV-8 DNA sequences in their CD lymph nodes, whereas, 7 of 17 HIV-negative 
MCD patients had HHV-8 DNA sequences present.

Other investigators have confirmed that nearly all HIV+ CD cases contain HHV-
8+ and that nearly half of HIV− MCD are HHV-8+ (64, 72, 73, 75, 76) (Table 13.4). 
This is in stark contrast to the roughly 7% HHV-8+ rate in non-HIV, non-CD, reac-
tive lymph nodes (73). HHV-8 sequences have also been found in the peripheral 
blood mononuclear cells (PBMC) of some CD patients, more commonly the 
HIV+ group (23, 77). HHV-8 has also been found in the bone marrow of HIV+/
HHV8+ CD patients (78). HHV-8 can be found in intranodal B-lymphocytes, in 
endothelial cells, and in subcapsular spindle cell proliferations. In one study, the 
highest copy number was in subcapsular spindle cells (75); in contrast, viral IL-6 
(vIL-6) is not expressed in KS spindle cells (72). The HHV-8 gene expression 



304 A. Dispenzieri

patterns are different in HHV8-associated CD as compared to the two known 
HHV-8-associated malignancies, KS and primary effusion lymphoma (PEL). In 
CD, both latent and lytic proteins are expressed; in KS and PEL, predominantly 
latent genes are expressed (79). One of these lytic phase proteins is vIL-6. vIL-6 
expression occurs in the lymphoid cells of 25–100% of HHV8+ CD patients and 
is associated with an inferior survival (72, 80).

13.3.11 HIV+ Castleman Disease

There are differences between HIV+ CD and HIV− CD. The former is almost always 
associated with HHV-8 (81), whereas only a minority of HIV− CD case are. In the 
HIV+ cases, there is a much higher risk of evolution to lymphoma (57) and the 
MCD course is more fulminant. Morphologically, there are differences as well. 
HIV+ patients more typically have plasmablasts (CD20+, CD30−) in the mantle zone 

Table 13.4 HHV-8 infectivity and Castleman disease

Ref. N HIV HHV-8+ Comments

Soulier et al. 
1995 (23)

14 M/PCV + 14

Gessain et al. 
1996 (77)

6 M + 5/6 All 5 had cutaneous 
KS

Suda et al. 2001 (76) 3 M + 3/3
O’Leary et al. 

2000 (75)
1 U 2 M + 3/3

Menke et al. 2002 
(80)

PCV Clinically no 9/15

O’Leary et al. 2000 
(75)

9 U 4 M – 1/9 3/4

Suda et al. 2001 (76) 79 M – 0/79
Soulier et al. 

1995 (23)
17 M/PCV – 7

Chadburn et al. 1997 
(73)

6 U 5 M – 0/6 3/5

Luppi et al. 1996 
(204)

7 U (HVV) 5 M 
(PCV)

– 0/12

Gessain et al. 1996 
(77)

3 U 4 M – – 0/3 1/4

Parravinci et al. 
1997 (72)

3 U HVV 7 M 
PCV 6 U 
PCV

– 0/3 6/7 0/6 4 patients devel-
oped KS and 2 
patients NHL

Belec et al. 1999 (83) 9 M – 7/9 All had POEMS
Tohuda et al.

2001 (205)
7 M 3 POEMS — 3/7 0/3

U, unicentric; M, multicentric; HVV, hyaline vascular variant; PCV, plasma cell variant.



13 Castleman Disease 305

(57). These plasmablasts (or immunoblasts) express IgM with lambda immu-
noglobulin light-chain restriction by immunohistochemistry. These cells also 
express HHV-8 latent nuclear antigen and are highly proliferative. This type of 
plasmablast is not commonly observed in HIV− CD, but when present, it is more 
likely to be present in the context of HHV-8 infection.

The very remarkable feature of these monotypic plasmablasts—and even some 
of the resultant plasmablastic lymphomas—is that they are usually shown to be 
polyclonal by molecular techniques (65). Moreover, they are typically germline 
consistent with being naïve B-cells, despite their mature phenotype (by morphology 
and by high expression of cytoplasmic Ig and CD27, which is a marker for memory 
B-cells) (65).

Castleman disease is has long been thought to be related to overproduction of 
IL-6 and, to some extent, to hyperresponsiveness to IL-6 (41, 82). The viral homo-
logue of IL-6 exhibits many of the biological activities of human IL-6, but the 
relative importance of vIL-6 and human IL-6 has not yet been clarified. It appears, 
however, that the sites of expression of these two types of IL-6 are distinct. Human 
IL-6 expression can be localized to the germinal centers arising form the follicular 
dendritic cells, which are located outside the sinuses, but in close contact with 
blood vessels and plasma cells (41, 81), whereas vIL-6 is localized to the mantle 
zone and interfollicular regions emanating from lymphoid-derived cells (72, 80, 
81). In HIV+ MCD, clinical symptoms correlate with high levels of plasma human 
IL-6 and IL-10 accompanied by a 1.7-log increment of HHV-8 copy numbers in 
peripheral blood mononuclear cells (81).

13.3.12 HIV− CD

There is some suggestion that HIV− MCD patients who are HHV-8+ have a different 
disease both clinically (72, 73) and morphologically (64), as compared to their 
HHV8− counterparts. In one series, the three HHV-8+ patients had a significantly 
worse clinical course than did the eight HHV-8− patients; however, six of the eight 
HHV-8− patients had unicentric disease (73), which is known to be associated 
with a better outcome. In another study of HIV− CD patients, seven out of eight 
HHV-8− patients had localized and limited disease, whereas all six HHV-8+ 
patients had multicentric PCV with other features of immune dysfunction (72). In 
yet another study, HHV-8 DNA sequences were present in the tissues of about 
88% of HIV−, POEMS associated CD, but fewer than 10% of POEMS patients 
without CD (23, 83).

In addition, HHV+ CD might have morphologic characteristics that differentiate 
it from HHV− CD. After studying the lymph node architecture of HHV-8+ (n = 6) 
and HHV-8− (n = 19) patients with PCV, Amin et al. concluded that HHV-8+ PCV 
is morphologically distinct because there is an accumulation of infected lym-
phocytes in the mantle zone, which leads to progressive blurring and dissolution of 
the germinal center and altered regulation of the surrounding stroma (64). Other 
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HHV8+ cells found in the mantle zone were immunoblasts/plasmablasts, the 
majority of which expressed lambda light chain. A caveat to this study is that 3 of 
the 6 HHV-8+ patients were also infected with HIV-1.

13.4 Clinical Presentation

Regardless of the classification system used—unicentric versus multicentric, hyaline 
vascular versus plasma cell variant, or with peripheral neuropathy versus without—
there is considerable overlap of signs and symptoms among populations of CD 
patients. Part of this blurring of boundaries is a function of the spectrum of disease 
itself; another part is related to limitations of staging, both past and present. The 
earliest studies were confounded by the limitations of imaging; therefore, the 
majority of first reported cases were mediastinal masses (8) detected either because 
of compressive symptomatology or a mass detected on routine chest radiography. 
This same limitation of technology also delayed the realization that CD could be 
multicentric. The actual incidence of (and clinical features associated with) unicentric 
versus multicentric disease is also confounded by the extent of imaging performed 
and by the lack of consistency in defining multicentric disease. Given the fact that 
CD changes can be seen in the spleen (10, 31), should the presence of splenomeg-
aly upstage a patient to multicentric disease? In addition, there are reports in which 
distant lymph nodes contain only “reactive” tissues rather than CD (11, 26, 84) and 
other reports in which simultaneous but distant lymph nodes have discordant histology 
(one with HVV and another with PCs) (10, 12).

With these caveats in mind, there are generalizations that can be made about 
groups of CD patients, as shown in Table 13.1. The median age of presentation is in 
the fourth decade for the unicentric and the sixth decade for the multicentric presenta-
tions. There does not appear to be any sex predilection. The most common symptoms 
are malaise/weakness, fever, weight loss, night sweats, and anorexia (12, 19, 21, 24, 
28–30, 85). Although the earliest reports suggested that unicentric and HVV 
accounted for close to 80% of cases, a more modern estimate would be approximately 
60%. Most masses occur in typical lymph node regions, but gastric, pulmonary (8), 
muscle (8), and pancreatic lesions (86) have all been described. By imaging, lesions 
are often vascular appearing (87), might be heavily calcified (Figure 13.4), especially 
those found in the pelvis (88), and could be flurodeoxyglucose positron emission 
tomography (FDG PET) avid (89).

13.4.1 Unicentric Disease

Nearly 90% of patients with unicentric disease have the HV form. These 
patients often present with either compressive symptoms or a large incidental 



13 Castleman Disease 307

mass; however, nearly 40% of patients with HVV will have associated systemic 
symptoms that promptly resolve after surgical extirpation of the solitary mass. 
Unicentric disease occurs most commonly in the mediastinum, cervical regions, 
and abdominal/pelvic cavity, but nasopharyngeal, orbital, dural, and oral occur-
rences have been described. Laboratory tests might be completely normal, but 
anemia, hypergammaglobulinemia, and elevated sedimentation rate and liver 
function tests might be present, again all of which promptly resolves after suc-
cessful surgical removal of the mass.

13.4.2 Multicentric Disease

In the case of multicentric disease, the overlap with PCV is about 90%. Approximately 
80% of patients with the PCV or the mixed variant have associated protean symp-
toms. The most common symptoms include fatigue, fevers, night sweats, and weight 
loss. Hepatomegaly and/or splenomegaly occurs in 75% of patients. Laboratory 
abnormalities are common, including anemia, low ferritin levels, elevations of the 
sedimentation rate, antinuclear antibodies, fibrinogen, C-reactive protein, and liver 
transaminases, and an abnormal urinalysis.

13.4.3 Paraneoplastic Symtpoms and Syndromes

There are a number of paraneoplastic symptoms/syndromes also associated with 
CD, more commonly with the multicentric form (Table 13.5) (19, 28, 46, 49, 55, 
90–116). These include pleural effusions, pericardial effusions, ascites, ana-
sarca, autoimmune hemolytic anemia, immune thrombocytopenic purpura, a 
multitude of renal disorders, including secondary (AA) amyloidosis or mem-
branoproliferative glomerulonephritis (105, 117, 118), pulmonary abnormalities 
ranging from infiltrates to restrictive lung disease to lymphoid interstitial pneu-
monitis (111) to bronchiolitis obliterans (112–114), and skin abnormalities rang-
ing from rash to hyperpigmentation to paraneoplastic pemphigus (99, 100) to 
Bechet’s disease (101) to Kaposi’s sarcoma. In one series over the course of the 
disease, 40% of patients developed central nervous system (CNS) signs, includ-
ing seizures and aphasia (28). This finding should be tempered by the fact that 
a number of cases from the 1980s might have been AIDS-associated CD, which 
is known to have a particularly dismal prognosis (24). Neuropathy occurs in 
nearly 10% of patients, again more commonly than those with multicentric dis-
ease, but it is also possible in patients with unicentric disease. When present, 
other features of POEMS syndrome (also known as Crow-Fukase and Takatsuki 
disease) should be sought, including a monoclonal protein and osteosclerotic 
bone lesions (29, 30) (Figure 13.5).
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Table 13.5 Paraneoplastic or autoimmune associations with Castleman disease

Hematologic Renal

Anemia of chronic disease Membranoproliferative glomerulonephritis 
(GN) (93

Pure red cell aplasia (90) Mesangial proliferative GN (118), 
mMembranous GN (102, 103)

Autoimmune hemolytic anemia (91) Interstitial nephritis (104)
Autoimmune thrombocytopenia (92) Fibrillary glomerulonephritis (105)
Acquired hemophilia (93) Secondary (AA) amyloidosis 

(55, 106–109)
Osteosclerotic myeloma (POEMS syndrome) 

(19, 94) Neurologic

Thrombotic thrombocytopenic purpura (95) Demyelinating polyneuropathy (POEMS 
syndrome) (19, 94)

Oncologic Myasthenia gravis (110)
Non-Hodgkin’s lymphoma (96) Pulmonary
Hodgkin disease (96) Bronchiolitis obliterans (112–114
Follicular dendritric cell sarcoma 97) Lymphoid interstitial pneumonia (111)
Kaposi’s sarcoma98 Pulmonary fibrosis (113)
Mesenchymal spindle-cell neoplasm (46) Rheumatologic
Dermatologic Systemic lupus erythematosus (115)
Pemphigus (99, 100) Positive autoantibodies (antinuclear 

antibodies, antiphospholipid antibodies, 
Coombs antibodies)

Bechet’s disease (101) Endocrine
Growth failure, delayed puberty (49)
Adrenal insufficiency (116)

Incr or decr

Polyclonal
IL-6

Common

B-symptoms

HIV/HHV-8

Increased
Neuropathy

VEGF
Monoclonal
Rare

None

Dominant sxDominant sx
PlateletsPlatelets
Anemia Anemia 
ClonalityClonality
CytokineCytokine

Viral assoc.Viral assoc.

Figure 13.5 Relationship amongn Castleman disease, osteosclerotic myeloma, and POEMS syndrome
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13.4.4 CD and POEMS Syndrome

POEMS syndrome is a rare paraneoplastic syndrome most often associated with 
osteosclerotic myeloma (OSM). The hallmark features of the OSM variant of 
POEMS are peripheral neuropathy (PN), monoclonal lambda plasmaproliferative 
disorder, sclerotic bone lesions, as well as the other features shown in Table 13.6, 
not all of which are required to make a diagnosis. In some cases, the lymph nodes 
of these patients have Castleman-like (15) or full-fledged CD histology (16, 94, 
119). In a series of 30 patients with POEMS syndrome, 19 of 32 biopsied lymph 
nodes showed angiofollicular hyperplasia typical of CD (16).

Authors have noted that MCD with PN has a different quality to it when com-
pared to MCD without and have even proposed that the presence or absence of PN 
should be part of the MCD classification system (29, 30). When CD is associated 
with PN, edema and impaired peripheral circulation are the most common systemic 

Table 13.6 Spectrum of multicentric Castleman disease, osteosclerotic myeloma, and POEMS

MCD
POEMS-MCD 
variant

POEMS-OSM 
variant OSM

Fever/sweats Defining +++ + −
Generalized 

lymphadenopathy
Defining +++ ++ −

Peripheral neuropathy − Defining Defining −
Monoclonal PCD − + Defining Defining
Sclerotic bone lesions − + Defining Defining
Skin changesa ++ ++ Defining −
Papilledema − Defining Defining −
Edema/ascites/effusions + Defining Defining −
Endocrinopathyb − Defining Defining −
Interleukin-6 elevation +++ +++ + +
VEGF elevation + + +++ +
Weight loss +++ +++ +++ −
Fatigue +++ +++ +++ ++
Polyclonal hypergammaglobulenima +++ +++ − −
Organomegaly ++ ++ ++ −
Platelets L or H L or H H or N −
Anemia +++ +++ − ++
Autoimmune diseasesc ++ ++ − −
Restrictive lung disease + + ++ −
Renal disease + + − ++
Thrombosis - + + −

MCD, multicentric Castleman’s disease; OSM, osteosclerotic myeloma; VEGF, vascular endothe-
lial growth factor; L, low; H, high; N, normal; −: rare or absent; +, occasional; ++, common; +++, 
very common.
aCD-associated skin changes include nonspecific rash, autoimmune pemphigus, and telangectasia; 
POEMS-associated skin changes include hyperpigmentation, skin thickening, hypertrichosis, 
cherry angiomata, white nails, clubbing, flushing, and peripheral cyanosis.
†bEndocrinopathy should appear to coincide with ongoing illness.cSee Table 13.5.
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abnormalities seen (12, 13, 17, 120–124). In one series, 11 of 12 cases of CD with 
PN had a monoclonal lambda protein in their serum and/or urine (30). PCV and the 
mixed HVV/PCV are more like to have associated neuropathy (13, 17, 37, 121–123), 
but PN has been also seen with HVV (10, 37, 125).

The PN in OSM-POEMS usually has a significant motor component and is one 
of the dominating features of the syndrome; whereas the PN in CD patients tends 
to be more subtle and more often sensory. In its most severe form, it is a mixture of 
demyelination and axonal degeneration, with normal myelin spacing on electron 
microscopy (121, 123). There might be evidence of abnormal capillary prolifera-
tion, similar to that seen in the affected lymph nodes (123).

Table 13.6 presents the spectrum of lymphoproliferative disorder to plasmapro-
liferative disorder in the context of POEMS. Whereas OSM-POEMS patients have 
a monoclonal plasma cell disorder, CD is characterized by a brisk polyclonal hyper-
gammaglobulinemia, which, on occasion, also contains a monoclonal protein. Both 
entities have a proinflammatory cytokine profile, but in the OSM variant of 
POEMS, VEGF is the most consistently elevated cytokine; in contrast, in CD, IL-6 
is the dominant aberrantly overexpressed cytokine. Although renal failure is rare in 
OSM-POEMS, it is more common when patients have associated CD.

13.4.5 Diagnosis, Classification, and Prognosis

The diagnosis of CD is a pathologic one that can be clouded by discrepant pathology 
at different sites. It is therefore imperative that more than one biopsy be performed 
if the clinical level of suspicion is high because of the potential lack of lymph node 
concordance at distant sites.

Once the diagnosis is made, in addition to a thorough review of systems (B-
symptoms, endocrinopathy, peripheral neuropathy) and physical examination 
(papilledema, skin changes), additional testing is required. Patients should have a 
complete blood count, erythrocyte sedimentation rate, C-reactive protein, liver 
function tests, serum creatinine, serum protein electrophoresis with immunofixation, 
IL-6, VEGF, serology for HHV-8 and HIV, urinalysis, and computed tomography 
(CT) of the chest abdomen and pelvis. If there are any pulmonary symptoms, the 
threshold for performing pulmonary function tests should be low. If there is associated 
neuropathy, imaging of the bones should be done looking for sclerotic bone lesions. 
If elements of POEMS syndrome are present, then more extensive endocrine testing 
should also be performed.

The course of CD can be quite variable. Typically, those with localized disease are 
cured by surgical resection. The multicentric form is more difficult to manage and 
median survival has been reported to be as short as 26 months (12). Frizzera et al. 
divided patients’ courses into two categories—episodic and persistent (28). Those 
patients with more extensive disease (systemic symptoms, lymphadenopathy, hepat-
osplenomegaly, and effusions) were more likely to have the episodic pattern of evolu-
tion. These authors also found that male gender, episodic evolution, and predominantly 
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proliferative morphology in involved lymph nodes were associated with worse sur-
vival in univariate analysis (28). Weisenberger et al. divided the course for MCD 
patients into five categories: (1) cure; (2) stable and persistent; (3) relapse and remis-
sion; (4) rapidly fatal disease; and (5) evolution to malignant lymphoma (12).

Our group has looked at a prognostic modeling system for survival using the 
clinical information of 114 patients with CD. We found that after adjusting for age, 
the multivariable model included organomegaly, respiratory symptoms, and an 
abnormal platelet count. Depending on whether patients had 0 or 1+ adverse fac-
tors, their 10-year survival rates were 80% [95% confidence interval (CI): 65–98%] 
and 41% (95% CI: 28–59%) (126).

13.4.6 HIV Clinical

Castleman disease in the HIV population distinguishes itself from CD in an HIV-
negative population with the following features: (1) more likely to be multicentric; 
(2) systemic symptoms more common and more intense; (3) adenopathy more 
likely to be peripheral; (4) pulmonary symptoms more prevalent; (5) leukopenia 
and thrombocytopenia more common; (6) a much higher incidence of HHV-8 coin-
fectivity and clinical KS; (7) histologic type most commonly the mixed HV/PC 
variant; (8) a 15-fold risk of developing malignant lymphoma; and (9) prognosis 
dismal, with a median survival of 12–22 months (24, 127, 128).

In one series, the duration of known HIV seropositivity before CD diagnosis was 
less than 2 years in six cases, between 2 and 5 years in eight cases, and more than 
5 years in six patients (24). The mean CD4 count was 156 × 106/L. Fifteen of 20 
patients had KS: 6 with KS predating the MCD; 6 with concurrent diagnoses; and 
3 who went on to develop KS 6–14 months later. This high incidence of KS is mir-
rored in another smaller series of 11 patients (128). Splenic histology mirrored 
lymph node histology when evaluated. Bone marrow involvement was observed in 
12 of the 15 patients who were tested (24).

The symptoms of MCD might wax and wane for unclear reasons. Often this 
variability appears to correlate with high HHV8 viral load in peripheral blood 
mononuclear cells, high level of serum C reactive protein, and high plasma human 
IL-6 and IL-10 levels (81). The most common symptoms are fevers, sweats, fatigue, 
fluctuating lymphadenopathy, and hepatosplenomegaly, but patients might also 
develop pulmonary symptoms (dyspnea and cough) and infiltrates (129). Pulmonary 
symptoms manifest in approximate 20% of patients (129).

13.4.7 CD in Pediatric Population

Castleman disease is believed to have a more benign course in the pediatric popula-
tion than in the adult population. Approximately 85% of cases are unicentric (22, 28). 
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Within the pediatric population, the disease is more common in teenagers, with 72% 
of cases between ages 10 and 17 years. General symptoms of fever, failure to thrive, 
weight loss, and fatigue are the presenting complaints in 45% of cases (22).

The distribution of tumor localization is about one-third each in the thorax, the 
abdomen, and in the periphery (22). Laboratory abnormalities, including anemia, 
hypergammaglobulinemia, and elevated erythrocyte sedimentation rate, are seen in 
23% of the HV cases, in all of the PC cases, and in 82% of the mixed types. Two 
of the patients with multicentric disease had glomerulonephritis. In a very large 
review of 83 pediatric cases, patients with localized disease were treated with sur-
gery in all but 4 cases. Two of these patients received radiation and the other two 
had spontaneous regressions. No relapses were documented in the localized 
patients. Patients with multicentric disease received various therapies, with half of 
them achieving a complete response (22).

13.4.8 CD and Lymphoma and Other Secondary Malignancies

Secondary malignancies are not uncommon in CD. This is especially true in the 
HIV+ population, who are estimated to have a frequency of lymphoma of 15-fold 
of an HIV+ population without CD (127). However, even in the HIV-negative popu-
lation, as many as one-third of MCD patients develop malignancies, most notably 
lymphoma (~15%) (28, 30, 64, 96, 130) and Kaposi sarcoma (28). Both unicentric 
and multicentric patients appear to be a risk.

13.4.8.1 HIV− Lymphoma

Larroche et al. reviewed the association between CD lymphoma in the HIV− popu-
lation by describing 23 cases of non-Hodgkin’s lymphoma (NHL) and 27 cases of 
Hodgkin’s disease (HD) (96). They found that NHL is more often associated with 
multicentric CD, its diagnosis being concurrent with CD diagnosis or occurring 
within 2 years. In contrast, HD occurs more commonly in localized CD of the 
plasma cell type (96), but it also occurs in multicentric disease (64). The spectrum 
of NHL seen includes diffuse mixed cell lymphoma (12), pleomorphic large-cell 
lymphoma (12), and peripheral T-cell lymphoma (64). Other secondary B-cell 
neoplasms have included.: g-heavy-chain disease (131), multiple myeloma (MM) 
(132), and small B-lymphocytic lymphoma (133).

13.4.8.2 HIV+ Lymphoma

Within a prospective cohort study on 60 HIV+ patients with MCD and a median 
follow-up period of 20 months, 14 patients developed HHV-8-associated NHL: 3 
with “classic” EBV+ PEL) 5 with EBV− visceral large-cell NHL with a PEL-like 
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phenotype, and 6 with plasmablastic lymphoma/leukemia (127). All of the 
plasmablastic cells that were phenotyped expressed IgM lambda on their surface. 
The estimated 2-year probability of developing NHL after a diagnosis of multicentric 
Castleman disease (MC) was 24.3%. At the time of NHL diagnosis, the median 
CD4 count was 248 × 106/L. Those patients with the leukemic phase had a dis-
mal outcome and died within 1 week. The overall median survival from NHL in 
these patients was 1 month (127).

13.4.8.3 Follicular Dendritic Cell Tumor

Follicular dendritic cell (FDC) sarcoma is an extremely rare neoplasm. However, 
there have been a number of cases reported in patients with CD (97, 134–138). 
There are even reports of possible progression from CD to FDC malignancies 
(97, 134). It appears to occur more frequently in patients with HVV.

13.4.8.4 Kaposi Sarcoma

As mentioned, the association between KS and CD became evident during the 
AIDS epidemic of the 1980s (12, 24, 28, 139–142). Several of these first cases did 
not have their HIV status specified (12, 28, 139–141). Over ensuing decades there 
have been reports of the association in patients who are clearly defined as being 
HIV− 143. The association has also been in solid-organ transplant recipients (144). 
Finally, there are sporadic case reports of MCD associated with other carcinomas 
(145, 146), sarcomas (147) and thymic malignancies. (148).

13.5 Treatment

Treatment options must be considered separately for three different disease presen-
tations: (1) unicentric disease; (2) multicentric disease in patients not infected with 
HIV; and (3) multicentric disease in HIV-positive patients. Further consideration 
should be made as to whether patients have coexisting POEMS syndrome.

13.5.1 Treatment of Unicentric Disease

The treatment decision for unicentric disease, regardless of whether it is hyaline 
vascular, plasma cell variant, or mixed type, is straightforward: surgical removal 
whenever possible (20, 21, 28, 85, 149). If not possible, irradiation should be con-
sidered (Table 13.7) (8, 14, 20, 21, 49, 150–156). For large tumors, embolization of 
solitary masses prior to surgical removal (157) or neoadjuvant therapy has also 
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been applied. Although there is a low rate of recurrence, these patients appear to 
have a higher risk of developing HD and NHL. Long-term follow-up should be 
recommended. A number of patients have seemingly done well with observation 
alone, but one must be vigilant about subtle development and progression of associ-
ated paraneoplastic entities like bronchiolitis obliterans.

If there are associated paraneoplastic or autoimmune conditions associated with 
CD, these generally resolve within months of the surgery—most notably laboratory 
abnormalities like anemia, hypergammaglobulinaemia, and high sedimentation 
rate, C-reactive protein (CRP), and liver function tests. If present, associated pem-
phigus often (99, 112), but not always (158), improves within the year. NonAA-related 

Table 13.7 Role of irradiation in the treatment of Castleman disease

Study Histology Response F/U (months) Status

Unicentric Disease
Fitzpatrick et al. 1968 (150) — PR 24+ AWD
Fitzpatrick et al. (1968) — CR 72+ NED
Keller et al. 1973 (8) HVV Stable disease × 4 

patients
— —

Ernsom et al. 1973 (151) — PR 60+ AWD
Nordstrom et al. 1978 (152) PCV CR 12+ NED
Weisenburger et al. 1979 (14) PCV CR 10+ NED
Stokes et al. 1985 (154) PCV Stable 60+ AWD
Massey et al. 1991 (49) Mixed CR 26+ NED
Bowne et al. 1999 (20) HVV PR 24+ AWD

HVV CR 17 DNED
HVV CR 12+ NED

Chronowski et al. 2001 (21) HVV CR 8 DNED
HVV CR 35+ NED
HVV Progression 5 DOD
HVV CR 23 NED
HVV CR 175 NED

Neuhof et al. 2006 (162) HVV PR 3 AWD
Mixed Stable disease 12 AWD

Multicentric Disease
Gaba et al. 1978 (10) HVV Mass stable; other 

symptoms 
improved

24+ AWD

Nordstrom et al. 1978 (152) PCV CR 18+ NED
Marti et al. 1983 (153) Mixed CR* 20+ NED
Sethi et al. 1990 (155) HVV CRa 22+ NED
Veldhuis et al. 1996 (156) PCV CR 24+ NED
Bowne et al. 1999 (20) HVV CRb — AWD

HV, hyaline vascular variant; PC, plasma cell variant; CR, complete remission; PR, partial remis-
sion; AWD, alive with disease; NED, no evidence of disease.
aLocal irradiation to dominant mass resulted in shrinkage of distant lymphadenopathy.
bTreated with resection followed by irradiation.
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renal disease has also been reported to resolve within 12 months of surgical removal 
(159). Symptoms from associated AA amyloid typically improves over the ensuing 
years after removal of unicentric disease (160, 161). Reports of lack of recovery of 
bronchiolitis obliterans after definitive surgery (112, 113) are difficult to interpret 
because it is unclear whether earlier intervention (i.e., at a lymphoid interstitial 
pneumonitis stage or before fibrosis) could reverse pulmonary changes.

Of the 21 patients with unicentric disease treated with irradiation (Table 13.7), 
10 had a complete response, 4 had a partial response, 6 had no clinical response, 
and one had progressive disease (8, 14, 20, 21, 49, 150–155, 162). Even in those 
patients whose mass does not clearly shrink, the tumors histology changes in that 
lymphocytes are depleted and nuclear atypicality and hyperchromatism are seen in 
the plump endothelial cells of the proliferating capillaries (8). Gulati et al. reported 
on the use of adjuvant radiation therapy in a patient with isolated leptomeningeal 
disease (163).

13.5.2 Treatment of Multicentric CD in HIV− Patients

For HIV-negative multicentric CD, the best choice of therapy is uncertain because 
available treatment data are limited to small retrospective series (12, 21, 28, 85, 
140) and single case reports. Interpretation of each of these reports is confounded 
by the absence of uniform response criteria. If B-symptoms abate without shrinkage 
of lymph node groups, is that a response? If some, but not all, of the autoimmune 

Figure 13.6 Treatment algorithm for patients with Castleman disease
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manifestations abate, is that a response? Is it a meaningful response if it lasts only 
2 months? These are just some of the limitations of the available data. With these 
caveats in mind, therapy to date has been corticosteroid and alkylator based. Small 
numbers of patients have been treated with alternative therapies like interferon-alpha 
(IFN-a), thalidomide, rituximab, bortezomib, and anti-IL-6 receptor antibodies 
(Table 13.8). High-dose chemotherapy with hematopoietic stem cell transplantation 
has also been used with good effect in a limited number of cases. Exactly where 
these treatment plans fit into the overall treatment is uncertain.

No prospective studies support the use of corticosteroids in the treatment of CD. 
Although they have clinical activity (19, 21, 29, 85) and are not infrequently used 
to maintain clinical improvement, it is unclear whether this strategy is in the best 
interest of these patients.

Alkylators (cyclophosphamide or chlorambucil) have been used as single-agent 
therapy, along with low-dose prednisone (85, 164), or as part of combination 
chemotherapy. Most reports of improvement are from individual or small case studies 
(19, 21, 29, 85).

Combination chemotherapy (20, 128, 165), including chlorambucil/prednisone, 
cyclophosphamide/prednisone, cyclophosphamide/vincristine/prednisone (COP) ± 
doxorubicin (CHOP) or procarbazine (COPP), and rituximab with either COP 
(166) or CHOP (165) have all been tried in patients with multicentric disease. Some 
authors suggest that responses are more durable using the high-dose combination 
chemotherapy (21), but the evidence does not clearly justify this conclusion. 
Patients with multicentric CD commonly died of infections related to therapy.

Additional anecdotal cases treated with other agents have been reported. An 
HIV− patient developed MCD and KS associated with active human HHV-8 infec-
tion. He was treated initially with sequential antiviral therapy (foscarnet) without 
clinical benefit or improvement in his HHV-8 viremia (143). Subsequent treatment 
with chemotherapy and corticosteroids led to clinical improvement. Methotrexate 
provided benefit in a patient with MCD and rheumatoid arthritis (167). Suramin 
provided long-lasting response in one patient (20), but it was not effective in 
another five patients (165).

There is limited experience with anti-CD20 antibodies in patients with CD. 
There is one report of benefit with single-agent rituximab in a young man with an 
aggressive form of CD with autoimmune hemolytic anemia and positive outcome 
(168). A man with orbital CD responded to single-agent rituximab (169). There are 
two single case reports of treating HIV-negative patients with relapsed CD with 
rituximab along with cyclophosphamide and prednisone with favorable response 
(166, 170, 171). Not only did the B-symptoms and lymphadenopathy improve, but 
the renal failure secondary to CD-related glomerulonephritis in one patient normal-
ized after therapy.

Reports of the use of 2-Chloro-2'-Deoxyadenosine (2-CDA) in patients with CD 
are limited (172, 173). In a series of three patients with CD (two with multicentric 
and one with unresectable HV), two patients responded with relapse-free survivals 
of 24 and 20 months. Both responding patients, however, later devloped NHL (dif-
fuse large B-cell lymphoma and peripheral T-cell NHL, respectively) (172). This 
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Table 13.8 Novel treatment strategies for MCD

Ref. Drug N Outcomes

Patients Not Infected with HIV
Jacobs et al. 

2006 (167)
MTX 1 HHV8+, rheumatoid arthritis 

patient—remission × 54+ m
Senanayake et al. 2003 

(143)
Antiviral 1 No benefit from antiviral despite 

HHV-8.
Ide et al. 2003 (169) Rituximab 1 CR+ 10 m
Ocio et al. 2005 

(168)
Rituximab 1 mixed CR of lymph node, hemolysis, 

and Raynaud’s at 14+ m
Hudnall et al. 

2003 (166)
Rituximab, 

CTX, Pred
CR of lymph nodes and 

constitutional symptoms; 
persistant hypergammaglob-
ulinemia at 12+ m

Abdou et al. 2004 (170) Ritux, CTX, Pred 1 CR of lymph nodes andw acute 
renal failure at 24+ m

Gholam et al.2003 (171) Rituximab after 
chemotherapy

1 PR 2 months, but death 
secondary to AA amyloidosis

Bordealeau et al. 1995 
(173)

2-CDA 2 1 unresectable HV received 
2-CDA + XRT resulted in CR 
9+ m; 1 MCD had PR

Colleoni et al. 
2003 (172)

2-CDA 3 2 MCD patients had response 
lasting 20–24 m; both patients 
evolved to NHL (DLBCL; 
PTCL); 1 unresectable uni-
centric HVV did not respond

Pavlidis et al. 1992 (174) Interferon-a 1 CR 11+ m
Tamayo et al. 1995 (175) Interferon-a 1 CR 32+ m
Strohal et al. 1998 (101) Interferon-a 1 CR of lymphadenopathy, 

B-symptoms, and Bechet’s 
disease 25+ m

Simko et al. 2000 (177) Interferon-a 1 Long-term disease stabilization 
(8+ years) in 11-year-old 
with Klinefelter syndrome 
& HCV.

Andres et al. 2000 (176) Interferon-a 1 CR 42+ m
Bowne et al. 1999 (20) Suramin 1 CR 46+ m
Starkey et al. 2006 (179) Thalidomide 1 Near total resolution of all 

symptoms and LA 40+ m
Lee et al. 2003 (178) Thalidomide 1 Improvement of ascites, anemia, 

albumin, CRP, platelet count, 
pulmonary hypertension at 
13+ m

Hess et al. 2006 (180) Bortezomib 1 Improved anemia, constitutional 
symptoms, IL-6, CRP, but 
stable lymphadenopathy

Beck et al. 1994 (181) Murine anti-IL-6 
monoclonal Ab

1 Response while on therapy, but 
rapid relapse upon cessation.

Nishimoto et al. 
2005 (68)

Humanized anti-
IL-6 receptor 
Ab

28 Improvement of LA and 
B-symptoms in all for 36+ m

Repetto et al. 1986 (84) ASCT 1 CR 15+ m
(continued)
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Advani et al. 1999 (182) ASCT 1 Failed steroids & chemotherapy, 
but developed follicular 
lymphoma. CR 48+ months 
after ASCT

Dispenzieri et al. 2004 
(119)

ASCT 2 Associated POEMS; CR 13+ and 
18+ m

Ganti et al. 2005 (124) ASCT 1 Associated POEMS; response of 
all manifestations × 24+ m

Lerza et al. 1999 (183) Splenectomy 1 CR for 12+ m for autoimmune 
hemolysis, systemic symp-
toms, and lymphadenopathy

Frizzera et al. 
1985 (28)

Splenectomy 1 CR for 78+ m

Patients Infected with HIV
Lanzafame et al. 2000 

(186)
HAART 2 Improvement in both for 12+ m

Aaron et al. 
2002 (184)

HAART 7 No response to HAART, but per-
ception that immune recon-
stitution allowed for better 
chemotherapy response & 
overall survival, median 38 m.

Corbellino et al. 
2001(188)

Cidofovir 1 No response

Berezne et al. 
2004 (189)

Cidofovir 5 No response

Casper et al. 
2004 (190)

Ganciclovir 3 Fewer flares of MCD in 2; 
improvement in acute renal 
and respiratory failure in one 
patient who got 12 days of 
treatment, but who d/c’d Rx 
due to leucopenia in context 
of fungal infection–died on 
day 30.

Nord et al. 2003 (194) Interferon-a 1 Successful maintenance
Kumari et al. 2000 (193) Interferon-a 1 Improvement
Jung et al. 

2004 (195)
Thalidomide 1 Improvement of hypergam-

maglobulinemia, thrombo-
cytopenia and constitutional 
symptoms × 38 weeks

Casquero et al. 2006 
(198)

Rituximab 1 CR × 10+ m, but possible 
aggravation of cutaneous KS

Marcelin et al. 2003
 (196)

Rituximab 5 CR × 3 lasting 4+–14+ m, but 
possible aggravation of cuta-
neous KS in 2; 2 early deaths

Kofteridis et al. Rituximab 1 CR 12+ m

Marrache et al. 2003 
(206)

Rituximab 1 CR 6+ m

Corbellino et al. 
2001(188)

Rituximab 1 CR 14+ m remission of symp-
toms and HHV-8 viremia

Table 13.8 (continued)

Ref. Drug N Outcomes

(continued)
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brings into question whether the use of 2-CDA accelerates the transformation of 
CD to lymphoma (172), reminiscent of the high risk observed in HIV-positive 
patients (127).

Interferon-a has been reported to control disease in five separate cases (101, 
174–177). Novel agents like thalidomide have been used with dramatic success in 
two patients (178, 179). Bortezomib has been shown to improve the cytokine and 
biochemical profile in addition to clinical symptoms (180).

Beck et al. demonstrated that an HIV-negative patient with multicentric CD 
could have his systemic manifestations of multicentric CD alleviated by the use of 
a monoclonal anti-IL-6 antibody. The patient developed extremely high levels of 
IL-6, and symptoms of multicentric CD promptly reoccurred after the therapy was 
discontinued (181). This study demonstrated proof of principle (i.e., that many of 
the systemic symptoms of multicentric CD are IL-6 mediated). Subsequent studies 
have focused on blocking the IL-6 receptor. A humanized anti-IL-6 receptor anti-
body (rhPM-1; aka MRA) was used to treat two patients with multicentric PC or 
mixed-type CD (82).

These same authors have reported on a prospective multicenter clinical trial 
employing humanized anti-human IL-6 receptor monoclonal antibody in 28 
patients with MCD (68). Within 16 weeks of treatment, fatigue, lymphadenopathy, 
and all of the inflammatory parameters were alleviated. Hemoglobin, albumin, and 
total cholesterol levels, high-density lipoprotein cholesterol values, and body mass 
index all increased significantly. Histopathologic examination revealed reduced 
follicular hyperplasia and vascularity after treatment (82). Eleven (73.3%) of 15 
patients who had received oral corticosteroids before study entry were able to do 
well on a reduced corticosteroid dose (68). Ninety-six percent of patients remain on 
therapy for more than 3 years.

Newson-Davis et al. 2004 
(201)

Rituximab 1 Near CR: HHV-8 viral load, 
IL-6, and TNF-a levels 
decreased.

Neuville et al. 
2005 (200)

Rituximab 2 No significant response, and 
exacerbation of KS

Revuelta et al. 
1998 (202)

Splenectomy & 
foscarnet

1 CR of LA, B-symptoms,
 pulmonary infiltrates, and 
pancytopenia × 12+ m

Oksenhendler et al. 1996 
(24)

Splenectomy 9 Prompt, but transient (1–3 m) 
improvement in fever and 
cytopenias.

CR, complete response; KS, Kaposi sarcoma; LA, lymphadenompathy; 2-CDA, 2-chloro-
 deoxyadenosine; HAART, highly active antiretroviral therapy.

Table 13.8 (continued)

Ref. Drug N Outcomes
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High-dose chemotherapy with hematopoietic stem cell transplantation has also 
been used with good effect in five patients, three of whom had coexisting POEMS 
syndrome (84, 119, 124, 182).

Somewhat surprisingly, on occasion, localized therapies have provided 
clinical responses in patients with multicentric disease. There are six reports 
of using radiation in this setting with dramatic clinical benefit in five (Table 
13.8). In two of these cases, radiation of the dominant lymph node group 
resulted in nodal response at remote locations (153, 155). Even in those 
patients in whom there was no clear response after irradiation, there was a 
histologic change [i.e., depletion of lymphocytes, causing nuclear atypia and 
hyperchromatism in the plump endothelial cells of the proliferated capillaries 
(8)]. For those patients with POEMS syndrome, radiation to a solitary scle-
rotic lesion can have resolution of lymphadenopathy (30. In a similar vein, 
splenectomy has provide durable clinical benefit in two patients with multi-
centric disease (Table 13.8) (28, 183).

13.5.3 Treatment of Multicentric CD in HIV+ Patients

The approaches used for the HIV-positive population are slightly different than 
the approaches for those not infected with this virus. Because these patients are 
already severely immunosuppressed, high-dose combination chemotherapy is a 
riskier prospect. Unlike the dramatic improvements in active KS after the insti-
tution of highly active antiretroviral therapy (HAART), MCD does not regress 
by mere immune reconstitution (184, 185) with only a few exceptions (186). 
There was one report, which has not been substantiated, that HAART might 
aggravate the symptoms of MCD (187). The use of HHV-8 directed antivirals, 
like ganciclovir, foscarnet, and cidofivir in HHV-8-positive patients has yielded 
conflicting results (188–190), with the majority of cases suggesting no benefit 
(188, 189).

Singly or in combination, liposomal doxorubicin, oral etoposide, and vinblastine 
have produced remission—sometimes durable—in HIV-positive patients (24, 128, 
184, 191). Vincristine, bleomycin, vinblastine combinations have been used with 
success (128). Alkylator-based treatment including low-dose chlorambucil have 
occasionally been helpful (128). More intensive alkylator-based therapies can 
result in responses, but they should be used with caution because of their extreme 
immunosuppressive effects (192). Interferon-a has also provided modest benefit 
(193, 194). There is one case report of the benefit of thalidomide in an HIV-positive 
patient with multicentric CD (195).

Twelve patients with HIV-associated CD have been treated with rituximab 
with mixed results (188, 196–201). In the largest series, Marcelin et al. (196) 
reported on five patients infected with HIV with CD. Two died very quickly after 
the beginning of rituximab therapy. Three had complete remission with no more 
clinical symptoms related to CD with a follow-up of 4–14 months. In two of the 
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responders, clinical remission correlated with a dramatic decrease of HHV-8 viral 
load as well as a transitory but sharp decrease of CD19 cell count and an aggrava-
tion of KS (196).

Painful splenomegaly or peripheral cytopenias might trigger splenectomy, which 
results in a prompt, albeit transient (1–3 months), effect on fever and cytopenia 
(24), although on occasion the benefit may be durable (202).

13.6 Conclusions

The field of CD has come a long way since it was first described in 1954, but much 
work is yet to be done. A uniform histologic and clinicopathologic classification 
system has been the first step. Further advances will come as investigators use the 
clues imparted from its relationships to AIDS, lymphoma, and the POEMS syndrome. 
A better understanding of the cytokine networks and the preeminent cell type driving 
the disease will provide a clearer, more reproducible means to prognosticate, treat, 
and perhaps even prevent this condition.

References

 1. Castleman B, Iverson L, Menendez VP. Localized mediastinal lymph-node hyperplasia 
resembling thymoma. Cancer 1956;9:822–830.

 2. Blades BB. Mediastinal tumous: reports of cases treated at army thoracic surgery centers in 
the United States. Ann Surg 1946;123:749–765.

 3. Symmers D. Primary hemangiolymphoma of the hemal nodes: An unusual variety of malig-
nant tumor. Arch Intern Med 1921;28:467–474.

 4. Lattes R, Pachter MR. Benign lymphoid masses of probable hamartomatous nature. Analysis 
of 12 cases. Cancer 1962;15:197–214.

 5. Lee SL, Rosner F, Rivero I, et al. Refractory anemia with abnormal iron metabolism: its 
remission after resection of hyperplastic mediastinal lymph nodes. N Engl J Med 
1965;272:761–766.

 6. Tung KS, McCormack LJ. Angiomatous lymphoid hamartoma. Report of five cases with a 
review of the literature. Cancer 1967;20:525–536.

 7. Flendrig JA, Schiillings PHM. Benign giant lymphoma: the clinical signs and symptoms and 
the morphological aspects. Folia Med 1969;12:119–120.

 8. Keller AR, Hocholzer L, Castleman B. Hyaline-vascular and plasma-cell types of giant 
lymph node hyperplasia of the mediastinum and other locations. Cancer 
1972;29:670–683.

 9. Flendrig JA. Benign giant lymphoma: cliniccopathologic correlation study. In: Clark RL, 
Cumley RW, editors. The year book of cancer. Chicago: Year Book Medical; 1970. 
p. 296–299.

 10. Gaba AR, Stein RS, Sweet DL, et al. Multicentric giant lymph node hyperplasia. Am J Clin 
Pathol 1978;69(1):86–90.

 11. Frizzera G, Banks PM, Massarelli G, et al. A systemic lymphoproliferative disorder with 
morphologic features of Castleman’s disease. Pathological findings in 15 patients. Ame J 
Surg Pathol 1983;7(3):211–231.



322 A. Dispenzieri

 12. Weisenburger DD, Nathwani BN, Winberg CD, et al. Multicentric angiofollicular lymph 
node hyperplasia: a clinicopathologic study of 16 cases. Hum Path 1985;16(2):162–172.

 13. Yu GS, Carson JW. Giant lymph-node hyperplasia, plasma-cell type, of the mediastinum, 
with peripheral neuropathy. Am J Clin Pathol 1976;66(1):46–53.

 14. Weisenburger DD, DeGowin RL, Gibson P, et al. Remission of giant lymph node hyperpla-
sia with anemia after radiotherapy. Cancer 1979;44(2):457–462.

 15. Bardwick PA, Zvaifler NJ, Gill GN, et al. Plasma cell dyscrasia with polyneuropathy, orga-
nomegaly, endocrinopathy, M protein, and skin changes: the POEMS syndrome. Report on 
two cases and a review of the literature. Medicine (Balt) 1980;59(4):311–322.

 16. Nakanishi T, Sobue I, Toyokura Y, et al. The Crow-Fukase syndrome: a study of 102 cases 
in Japan. Neurology 1984;34(6):712–720.

 17. Hineman VL, Phyliky RL, Banks PM. Angiofollicular lymph node hyperplasia and peripheral 
neuropathy: association with monoclonal gammopathy. Mayo Clin Proc 1982;57(6):379–382.

 18. Daley M, Cornog JL Jr. Pelvic retroperitoneal lymphoid hamartoma. J Urol 1967;97(2): 
235–239.

 19. Frizzera G. Castleman’s disease and related disorders. Semin Diagn Pathol 1988;5(4): 
346–364.

 20. Bowne WB, Lewis JJ, Filippa DA, et al. The management of unicentric and multicentric 
Castleman’s disease: a report of 16 cases and a review of the literature. Cancer 1999;85(3): 
706–717.

 21. Chronowski GM, Ha CS, Wilder RB, et al. Treatment of unicentric and multicentric 
Castleman disease and the role of radiotherapy. Cancer 2001;92(3):670–676.

 22. Parez N, Bader-Meunier B, Roy CC, et al. Paediatric Castleman disease: report of seven 
cases and review of the literature. Eur J Pediatr 1999;158(8):631–637.

 23. Soulier J, Grollet L, Oksenhendler E, et al. Kaposi’s sarcoma-associated herpesvirus-
like DNA sequences in multicentric Castleman’s disease [see comment]. Blood 
1995;86(4):1276–1280.

 24. Oksenhendler E, Duarte M, Soulier J, et al. Multicentric Castleman’s disease in HIV infec-
tion: a clinical and pathological study of 20 patients. AIDS 1996;10(1):61–67.

 25. Martin C, Pena ML, Angulo F, et al. Castleman’s disease in identical twins. Virchows Arch 
A: Pathol Anat Histol 1982;395(1):77–85.

 26. Radaszkiewicz T, Hansmann ML, Lennert K. Monoclonality and polyclonality of plasma 
cells in Castleman’s disease of the plasma cell variant. Histopathology 1989;14(1):11–24.

 27. Krishnan J, Danon AD, Frizzera G. Reactive lymphadenopathies and atypical lymphoprolif-
erative disorders. Am J Clin Pathol 1993;99(4):385–396.

 28. Frizzera G, Peterson BA, Bayrd ED, et al. A systemic lymphoproliferative disorder with 
morphologic features of Castleman’s disease: clinical findings and clinicopathologic correla-
tions in 15 patients. J Clin Oncol 1985;3(9):1202–1216.

 29. McCarty MJ, Vukelja SJ, Banks PM, et al. Angiofollicular lymph node hyperplasia 
(Castleman’s disease). Cancer Treat Rev 1995;21(4):291–310.

 30. Menke DM, Camoriano JK, Banks PM. Angiofollicular lymph node hyperplasia: a compari-
son of unicentric, multicentric, hyaline vascular, and plasma cell types of disease by morpho-
metric and clinical analysis. Mod Pathol 1992;5(5):525–530.

 31. Weisenburger DD. Multicentric angiofollicular lymph node hyperplasia. Pathology of the 
spleen. Am J Surg Pathol 1988;12(3):176–181.

 32. Sherman D, Ramsay B, Theodorou NA, et al. Reversible plane xanthoma, vasculitis, and 
peliosis hepatis in giant lymph node hyperplasia (Castleman’s disease): a case report and 
review of the cutaneous manifestations of giant lymph node hyperplasia. J Ame Acad 
Dermatol 1992;26(1):105–109.

 33. Molina T, Delmer A, Le Tourneau A, et al. Hepatic lesions of vascular origin in multicentric 
Castleman’s disease, plasma cell type: report of one case with peliosis hepatis and another 
with perisinusoidal fibrosis and nodular regenerative hyperplasia. Pathol Res Pract 
1995;191(11):1159–1164.



13 Castleman Disease 323

 34. Saritas U, Ustundag Y, Isitan G, et al. Abdominal Castleman disease with mixed histopathol-
ogy in a patient with iron deficiency anemia, growth retardation and peliosis hepatis. Am J 
Med Sci 2006;331(1):51–54.

 35. Nagai K, Sato I, Shimoyama N. Pathohistological and immunohistochemical studies on 
Castleman’s disease of the lymph node. Virchows Arch A: Pathol Anat Histopathol 
1986;409(2):287–297.

 36. Harigaya K, Mikata A, Kageyama K, et al. Histopathological study of six cases of 
Castleman’s tumor. Acta Pathol Jpn 1975;25(3):355–374.

 37. Menke DM, Tiemann M, Camoriano JK, et al. Diagnosis of Castleman’s disease by identifi-
cation of an immunophenotypically aberrant population of mantle zone B lymphocytes in 
paraffin-embedded lymph node biopsies. Am J Clin Pathol 1996;105(3):268–276.

 38. Ruco LP, Gearing AJ, Pigott R, et al. Expression of ICAM-1, VCAM-1 and ELAM-1 in 
angiofollicular lymph node hyperplasia (Castleman’s disease): evidence for dysplasia of 
follicular dendritic reticulum cells. Histopathology 1991;19(6):523–528.

 39. Nguyen DT, Diamond LW, Hansmann ML, et al. Castleman’s disease. Differences in follicu-
lar dendritic network in the hyaline vascular and plasma cell variants. Histopathology 
1994;24(5):437–443.

 40. Parravicini C, Chandran B, Corbellino M, et al. Differential viral protein expression in 
Kaposi’s sarcoma-associated herpesvirus-infected diseases: Kaposi’s sarcoma, primary effu-
sion lymphoma, and multicentric Castleman’s disease. Am J Pathol 2000;156(3):743–749.

 41. Leger-Ravet MB, Peuchmaur M, Devergne O, et al. Interleukin-6 gene expression in 
Castleman’s disease. Blood 1991;78(11):2923–2930.

 42. Pauwels P, Dal Cin P, Vlasveld LT, et al. A chromosomal abnormality in hyaline vascular 
Castleman’s disease: evidence for clonal proliferation of dysplastic stromal cells. Am J Surg 
Pathol 2000;24(6):882–888.

 43. Cokelaere K, Debiec-Rychter M, De Wolf-Peeters C, Hagemeijer A, Sciot R. Hyaline vascular 
Castleman’s disease with HMGIC rearrangement in follicular dendritic cells: molecular evidence 
of mesenchymal tumorigenesis. American Journal of Surgical Pathology 2002;26(5):662–669.

 44. Chen WC, Jones D, Ho CL, et al. Cytogenetic anomalies in hyaline vascular Castleman 
disease: report of two cases with reappraisal of histogenesis. Cancer Genet Cytogenet 
2006;164(2):110–117.

 45. Chan JK, Fletcher CD, Nayler SJ, et al. Follicular dendritic cell sarcoma. Clinicopathologic 
analysis of 17 cases suggesting a malignant potential higher than currently recognized. 
Cancer 1997;79(2):294–313.

 46. Gerald W, Kostianovsky M, Rosai J. Development of vascular neoplasia in Castleman’s 
disease. Report of seven cases. Am J Surg Pathol 1990;14(7):603–614.

 47. Lin O, Frizzera G. Angiomyoid and follicular dendritic cell proliferative lesions in Castleman’s 
disease of hyaline-vascular type: a study of 10 cases.[see comment][erratum appears in Am J 
Surg Pathol 1998 Jan;22(1):139]. Am J Surg Pathol 1997;21(11):1295–1306.

 48. Hall PA, Donaghy M, Cotter FE, et al. An immunohistological and genotypic study of the 
plasma cell form of Castleman’s disease. Histopathology 1989;14(4):333–346; discussion 
429–432.

 49. Massey GV, Kornstein MJ, Wahl D, et al. Angiofollicular lymph node hyperplasia 
(Castleman’s disease) in an adolescent female. Clinical and immunologic findings. Cancer 
1991; 68(6):1365–1372.

 50. Hanson CA, Frizzera G, Patton DF, et al. Clonal rearrangement for immunoglobulin and T-
cell receptor genes in systemic Castleman’s disease. Association with Epstein-Barr virus. 
Am J Pathol 1988;131(1):84–91.

 51. Al-Maghrabi J, Kamel-Reid S, Bailey D. Immunoglobulin and T-cell receptor gene rear-
rangement in Castleman’s disease: molecular genetic analysis. Histopathology 
2006;48(3):233–238.

 52. Kobayashi H, Ii K, Sano T, et al. Plasma-cell dyscrasia with polyneuropathy and endocrine disor-
ders associated with dysfunction of salivary glands. Am J Surg Pathol 1985;9(10):759–763.



324 A. Dispenzieri

 53. Chilosi M, Menestrina F, Lestani M, et al. Hyaline-vascular type of Castleman’s disease 
(angiofollicular lymph node hyperplasia) with monotypic plasma cells. An immunohisto-
chemical study with monoclonal antibodies. Histol Histopathol 1987;2(1):49–55.

 54. Li CF, Ye H, Liu H, et al. Fatal HHV-8-associated hemophagocytic syndrome in an HIV-
negative immunocompetent patient with plasmablastic variant of multicentric Castleman 
disease (plasmablastic microlymphoma). Am J Surg Pathol 2006;30(1):123–127.

 55. Chan WC, Hargreaves H, Keller J. Giant lymph node hyperplasia with unusual clinicopatho-
logic features. Cancer 1984;53(10):2135–2139.

 56. Ohyashiki JH, Ohyashiki K, Kawakubo K, et al. Molecular genetic, cytogenetic, and immu-
nophenotypic analyses in Castleman’s disease of the plasma cell type. Am J Clin Pathol 
1994;101(3):290–295.

 57. Dupin N, Diss TL, Kellam P, et al. HHV-8 is associated with a plasmablastic variant of 
Castleman disease that is linked to HHV-8-positive plasmablastic lymphoma.[see comment]. 
Blood 2000;95(4):1406–1412.

 58. Soulier J, Grollet L, Oksenhendler E, et al. Molecular analysis of clonality in Castleman’s 
disease. Blood 1995;86(3):1131–1138.

 59. Dura WT, Mioduszewska O, Porwit-Ksiazek. Cytoplasmic immunoglobulins in giant lymph 
node hyperplasia (Castlemanans’ disease). Virchows Arch 1981;38:239–246.

 60. Mufarrij A, Fazzini E, Feiner HD. Giant lymph node hyperplasia. An immunopathologic and 
ultrastructural study of a case of the multicentric plasma cell variant. Arch Pathol Lab Med 
1982;106(2):92–95.

 61. Schlosnagle DC, Chan WC, Hargreaves HK, et al. Plasmacytoma arising in giant lymph node 
hyperplasia. Am J Clin Pathol 1982;78(4):541–544.

 62. Tanda F, Massarelli G, Costanzi G. Multicentric giant lymph node hyperplasia: an immuno-
histochemical study. Hum Pathol 1983;14(12):1053–1058.

 63. Miller RT, Mukai K, Banks PM, et al. Systemic lymphoproliferative disorder with morpho-
logic features of Castleman’s disease. Immunoperoxidase study of cytoplasmic immunoglob-
ulins. Arch Pathol Lab Med 1984;108(8):626–630.

 64. Amin HM, Medeiros LJ, Manning JT, et al. Dissolution of the lymphoid follicle is a feature 
of the HHV8+ variant of plasma cell Castleman’s disease. Am J Surg Pathol 
2003;27(1):91–100.

 65. Du MQ, Liu H, Diss TC, et al. Kaposi sarcoma-associated herpesvirus infects monotypic (IgM 
lambda) but polyclonal naive B cells in Castleman disease and associated lymphoproliferative 
disorders.[erratum appears in Blood 2001 Jun 1;97(11):3678]. Blood 2001;97(7):2130–2136.

 66. Rieu P, Noel LH, Droz D, et al. Glomerular involvement in lymphoproliferative disorders 
with hyperproduction of cytokines (Castleman, POEMS). Adva Nephrol Necker Hospital 
2000;30:305–331.

 67. Yoshizaki K, Matsuda T, Nishimoto N, et al. Pathogenic significance of interleukin-6 (IL-6/
BSF-2) in Castleman’s disease. Blood 1989;74(4):1360–1307.

 68. Nishimoto N, Kanakura Y, Aozasa K, et al. Humanized anti-interleukin-6 receptor antibody 
treatment of multicentric Castleman disease. Blood 2005;106(8):2627–2632.

 69. Brandt SJ, Bodine DM, Dunbar CE, et al. Retroviral-mediated transfer of interleukin-6 into 
hematopoietic cells of mice results in a syndrome resembling Castleman’s disease. Curr Top 
Microbiol Immunol 1990;166:37–41.

 70. Nishi J, Arimura K, Utsunomiya A, et al. Expression of vascular endothelial growth factor 
in sera and lymph nodes of the plasma cell type of Castleman’s disease. Br J Haematol 
1999;104(3):482–485.

 71. Foss HD, Araujo I, Demel G, et al. Expression of vascular endothelial growth factor in lym-
phomas and Castleman’s disease. J Pathol 1997;183(1):44–50.

 72. Parravinci C, Corbellino M, Paulli M, et al. Expression of a virus-derived cytokine, KSHV 
vIL-6, in HIV-seronegative Castleman’s disease. Am J Pathol 1997;151(6):1517–1522.

 73. Chadburn A, Cesarman E, Nador RG, et al. Kaposi’s sarcoma-associated herpesvirus 
sequences in benign lymphoid proliferations not associated with human immunodeficiency 
virus. Cancer 1997;80(4):788–797.



13 Castleman Disease 325

 74. Lachant NA, Sun NC, Leong LA, et al. Multicentric angiofollicular lymph node hyper-
plasia (Castleman’s disease) followed by Kaposi’s sarcoma in two homosexual males 
with the acquired immunodeficiency syndrome (AIDS). Am J Clin Pathol 
1985;83(1):27–33.

 75. O’Leary J, Kennedy M, Howells D, et al. Cellular localisation of HHV-8 in Castleman’s dis-
ease: is there a link with lymph node vascularity? Mol Pathol 2000;53(2):69–76.

 76. Suda T, Katano H, Delsol G, et al. HHV-8 infection status of AIDS-unrelated and AIDS-
associated multicentric Castleman’s disease. Pathol Int 2001;51(9):671–679.

 77. Gessain A, Sudaka A, Briere J, et al. Kaposi sarcoma-associated herpes-like virus (human 
herpesvirus type 8) DNA sequences in multicentric Castleman’s disease: is there any relevant 
association in non-human immunodeficiency virus-infected patients? Blood 
1996;87(1):414–416.

 78. Bacon CM, Miller RF, Noursadeghi M, et al. Pathology of bone marrow in human 
herpes virus-8 (HHV8)-associated multicentric Castleman disease. Br J Haematol 
2004;127(5):585–591.

 79. Katano H, Sato Y, Kurata T, et al. Expression and localization of human herpesvirus 8-
encoded proteins in primary effusion lymphoma, Kaposi’s sarcoma, and multicentric 
Castleman’s disease. Virology 2000;269(2):335–344.

 80. Menke DM, Chadbum A, Cesarman E, et al. Analysis of the human herpesvirus 8 (HHV-8) 
genome and HHV-8 vIL-6 expression in archival cases of castleman disease at low risk for 
HIV infection. Am J Clinl Pathol 2002;117(2):268–275.

 81. Oksenhendler E, Carcelain G, Aoki Y, et al. High levels of human herpesvirus 8 viral load, 
human interleukin-6, interleukin-10, and C reactive protein correlate with exacerbation of 
multicentric castleman disease in HIV-infected patients. Blood 2000;96(6):2069–2073.

 82. Nishimoto N, Sasai M, Shima Y, et al. Improvement in Castleman’s disease by humanized 
anti-interleukin-6 receptor antibody therapy. Blood 2000;95(1):56–61.

 83. Belec L, Mohamed AS, Authier FJ, et al. Human herpesvirus 8 infection in patients with 
POEMS syndrome-associated multicentric Castleman’s disease. Blood 
1999;93(11):3643–3653.

 84. Repetto L, Jaiprakash MP, Selby PJ, et al. Aggressive angiofollicular lymph node hyperpla-
sia (Castleman’s disease) treated with high dose melphalan and autologous bone marrow 
transplantation. Hematol Oncol 1986;4(3):213–217.

 85. Herrada J, Cabanillas F, Rice L, et al. The clinical behavior of localized and multicentric 
Castleman disease. Ann Intern Med 1998;128(8):657–662.

 86. Inoue Y, Nakamura H, Yamazaki K, et al. Retroperitoneal Castleman’s tumors of hyaline 
vascular type: imaging study. Case report. Clin Imaging 1992;16(4):239–242.

 87. Spencer TD, Maier RV, Olson HH. Retroperitoneal giant lymph node hyperplasia. A case 
report and review of the literature. Am Surg 1984;50(9):509–514.

 88. Schwartz A, Eid A, Sasson T, et al. Pelvic giant lymph node hyperplasia (Castleman’s 
disease): a surgical and radiological approach. Eur J Surg 1996;162(12):993–996.

 89. Reddy MP, Graham MM. FDG positron emission tomographic imaging of thoracic 
Castleman’s disease. Clin Nucl Med 2003;28(4):325–326.

 90. Hattori K, Irie S, Isobe Y, et al. Multicentric Castleman’s disease associated with renal 
amyloidosis and pure red cell aplasia. Ann Hematol 1998;77(4):179–181.

 91. Liberato NL, Bollati P, Chiofalo F, et al. Autoimmune hemolytic anemia in multicentric 
Castleman’s disease. Haematologica 1996;81(1):40–43.

 92. Higashi K, Matsuki Y, Hidaka T, et al. Primary Sjogren’s syndrome associated with hyaline-
vascular type of Castleman’s disease and autoimmune idiopathic thrombocytopenia. Scand 
J Rheumatol 1997;26(6):482–484.

 93. Chan TM, Cheng IK, Wong KL, et al. Resolution of membranoproliferative glomerulone-
phritis complicating angiofollicular lymph node hyperplasia (Castleman’s disease). Nephron 
1993;65(4):628–632.

 94. Dispenzieri A, Kyle RA, Lacy MQ, et al. POEMS syndrome: definitions and long-term 
outcome. Blood 2003;101(7):2496–2506.



326 A. Dispenzieri

 95. Couch WD. Giant lymph node hyperplasia associated with thrombotic thrombocytopenic 
purpura. Am J Clin Pathol 1980;74(3):340–344.

 96. Larroche C, Cacoub P, Soulier J, et al. Castleman’s disease and lymphoma: report of eight 
cases in HIV-negative patients and literature review. Am J Hematology 2002;69(2):119–126.

 97. Chan AC, Chan KW, Chan JK, et al. Development of follicular dendritic cell sarcoma in 
hyaline-vascular Castleman’s disease of the nasopharynx: tracing its evolution by sequential 
biopsies. Histopathology 2001;38(6):510–518.

 98. Rywlin AM, Rosen L, Cabello B. Coexistence of Castleman’s disease and Kaposi’s sarcoma. 
Report of a case and a speculation. Am J Dermatopathol 1983;5(3):277–281.

 99. Gili A, Ngan BY, Lester R. Castleman’s disease associated with pemphigus vulgaris. J Am 
Acad Dermatol 1991;25(5 Pt 2):955–959.

 100. Wang L, Bu D, Yang Y, et al. Castleman’s tumours and production of autoantibody in para-
neoplastic pemphigus. Lancet 2004;363(9408):525–531.

 101. Strohal R, Tschachler E, Breyer S, et al. Reactivation of Behcet’s disease in the course of mul-
ticentric HHV8-positive Castleman’s disease: long-term complete remission by a combined 
chemo/radiation and interferon-alpha therapy regimen. Br J Haematol 1998;103(3):788–790.

 102. Mizutani N, Okada S, Tanaka J, et al. Multicentric giant lymph node hyperplasia with ascites 
and double cancers, an autopsy case. Tohoku J Exp Med 1989;158(1):1–7.

 103. Weisenburger DD. Membranous nephropathy. Its association with multicentric angiofollicu-
lar lymph node hyperplasia. Arch Pathol Lab Med 1979;103(11):591–594.

 104. Summerfield GP, Taylor W, Bellingham AJ, et al. Hyaline-vascular variant of angiofollicular 
lymph node hyperplasia with systemic manifestations and response to corticosteroids. J Clin 
Pathol 1983;36(9):1005–1011.

 105. Miadonna A, Salmaso C, Palazzi P, et al. Fibrillary glomerulonephritis in Castleman’s dis-
ease. Leuk Lymphoma 1998;28(3–4):429–435.

 106. Franco V, Aragona F, Rodolico V, et al. Castleman’s disease associated with hepatic 
amyloidosis. An immunohistochemical and ultrastructural study. Haematologica 
1984;69(5):556–567.

 107. Perfetti V, Bellotti V, Maggi A, et al. Reversal of nephrotic syndrome due to reactive amy-
loidosis (AA-type) after excision of localized Castleman’s disease. Am Journal of Hematol 
1994;46(3):189–193.

 108. Ordi J, Grau JM, Junque A, et al.Secondary (AA) amyloidosis associated with Castleman’s dis-
ease. Report of two cases and review of the literature. Am J ClinPathol 1993;100(4):394–397.

 109. Pilon VA, Gomez LG, Butler JJ. Systemic amyloidosis associated with a benign mesenteric 
lymphoid mass. Am J Clin Pathol 1982;78(1):112–116.

 110. Day JR, Bew D, Ali M, et al. Castleman’s disease associated with myasthenia gravis. Ann 
Thorac Surg 2003;75(5):1648–1650.

 111. Johkoh T, Muller NL, Ichikado K, et al. Intrathoracic multicentric Castleman disease: CT 
findings in 12 patients. Radiology 1998;209(2):477–481.

 112. Fujimoto W, Kanehiro A, Kuwamoto-Hara K, et al. Paraneoplastic pemphigus associated 
with Castleman’s disease and asymptomatic bronchiolitis obliterans. Eur J Dermatol 
2002;12(4):355–359.

 113. Chin AC, Stich D, White FV, et al. Paraneoplastic pemphigus and bronchiolitis obliterans 
associated with a mediastinal mass: a rare case of Castleman’s disease with respiratory fail-
ure requiring lung transplantation. J Pediatr Surg 2001;36(12):E22.

 114. Wolff H, Kunte C, Messer G, et al. Paraneoplastic pemphigus with fatal pulmonary involve-
ment in a woman with a mesenteric Castleman tumour.[see comment]. Br J Dermatol 
1999;140(2):313–316.

 115. Suwannaroj S, Elkins SL, McMurray RW. Systemic lupus erythematosus and Castleman’s 
disease. J Rheumatol 1999;26(6):1400–1403.

 116. Crump JA, Beard ME, Angus HB, et al. Acute adrenal insufficiency: a new presentation of 
Castleman’s disease. J Intern Med 1995;238(1):81–84.

 117. Seida A, Wada J, Morita Y, et al. Multicentric Castleman’s disease associated with glomerular 
microangiopathy and MPGN-like lesion: does vascular endothelial cell-derived growth factor 
play causative or protective roles in renal injury? Am J Kidney Dis 2004;43(1):E3–E9.



13 Castleman Disease 327

 118. Lui SL, Chan KW, Li FK, et al. Castleman’s disease and mesangial proliferative glomeru-
lonephritis: the role of interleukin-6. Nephron 1998;78(3):323–327.

 119. Dispenzieri A, Moreno-Aspitia A, Suarez GA, et al. Peripheral blood stem cell transplanta-
tion in 16 patients with POEMS syndrome, and a review of the literature. Blood 
2004;104(10):3400–3407.

 120. Mallory A, Spink WW. Angiomatous lymphoid hamartoma in the retroperitoneum present-
ing with neurologic signs in the legs. Ann Intern Med 1968;69(2):305–308.

 121. Anonymous. Case records of the Massachusetts General Hospital. Weekly clinicopathologi-
cal exercises. Case 32–1984. N Engl J Med 1984;311:388–398.

 122. Anonymous. Case records of the Massachusetts General Hospital. Weekly clinicopathologi-
cal exercises. Case 10–1987. A 59-year-old woman with progressive polyneuropathy and 
monoclonal gammopathy. New Engl J Med 1987;316(10):606–618.

 123. Donaghy M, Hall P, Gawler J, et al. Peripheral neuropathy associated with Castleman’s dis-
ease. J Neurol Sci 1989;89(2–3):253–267.

 124. Ganti AK, Pipinos I, Culcea E, et al. Successful hematopoietic stem-cell transplantation in 
multicentric Castleman disease complicated by POEMS syndrome. Am J Hematol 
2005;79(3):206–210.

 125. Bosco J, Pathmanathan R. POEMS syndrome, osteosclerotic myeloma and Castleman’s dis-
ease: a case report. Austr NZ J Med 1991;21(4):454–456.

 126. Dispenzieri A, Loe MJ, Geyer SM, et al. A prognostic model of 114 patients with Castleman’s 
disease. ASH Annu Meet Abstr 2006;108(11):102.

 127. Oksenhendler E, Boulanger E, Galicier L, et al. High incidence of Kaposi sarcoma-associ-
ated herpesvirus-related non-Hodgkin lymphoma in patients with HIV infection and multi-
centric Castleman disease. Blood 2002;99(7):2331–2336.

 128. Loi S, Goldstein D, Clezy K, et al. Castleman’s disease and HIV infection in Australia. HIV 
Med 2004;5(3):157–162.

 129. Guihot A, Couderc LJ, Agbalika F, et al. Pulmonary manifestations of multicentric 
Castleman’s disease in HIV infection: a clinical, biological and radiological study. Eur 
Respir J 2005;26(1):118–125.

 130. Dickson D, Ben-Ezra JM, Reed J, et al. Multicentric giant lymph node hyperplasia, Kaposi’s 
sarcoma, and lymphoma. Arch Pathol Lab Med 1985;109(11):1013–1018.

 131. Okuda K, Himeno Y, Toyama T, et al. Gamma heavy chain disease and giant lymph node 
hyperplasia in a patient with impaired T cell function. Jpn J Med 1982;21(2):109–114.

 132. Artusi T, Bonacorsi G, Saragoni A, et al. Castleman’s lymphoadenopathy: twenty years of 
observation. II. Generalized form. Haematologica 1982;67(1):124–142.

 133. Orcioni GF, Mambelli V, Ascani S, et al. Concurrence of localized Castleman’s disease and 
peripheral small B-lymphocytic lymphoma within the same lymph node. Gen Diagn Pathol 
1998;143(5-6):327–330.

 134. Katano H, Kaneko K, Shimizu S, et al. Follicular dendritic cell sarcoma complicated by hya-
line-vascular type Castleman’s disease in a schizophrenic patient. Pathol Int 
1997;47(10):703–706.

 135. Perez-Ordonez B, Rosai J. Follicular dendritic cell tumor: review of the entity. Semin Diagn 
Pathol 1998;15(2):144–154.

 136. Lee IJ, Kim SC, Kim HS, et al. Paraneoplastic pemphigus associated with follicular dendritic 
cell sarcoma arising from Castleman’s tumor. J Am Acad Dermatol 1999;40(2 Pt 2):294–297.

 137. Marzano AV, Vezzoli P, Mariotti F, et al. Paraneoplastic pemphigus associated with follicu-
lar dendritic cell sarcoma and Castleman disease. Br J Dermatol 2005;153(1):214–215.

 138. Kazakov DV, Morrisson C, Plaza JA, et al. Sarcoma arising in hyaline-vascular castleman 
disease of skin and subcutis. Am J Dermatopathol 2005;27(4):327–332.

 139. Chen KT. Multicentric Castleman’s disease and Kaposi’s sarcoma. Am J Surg Pathol 
1984;8(4):287–293.

 140. Kessler E. Multicentric giant lymph node hyperplasia. A report of seven cases. Cancer 
1985;56(10):2446–2451.

 141. De Rosa G, Barra E, Guarino M, et al. Multicentric Castleman’s disease in association with 
Kaposi’s sarcoma. Appl Pathol 1989;7(2):105–110.



328 A. Dispenzieri

 142. Gironet N, De Muret A, Machet L, et al. [Paraneoplastic pemphigus revealing dendritic cell 
sarcoma originating from Castleman’s disease of the neck]. Ann Dermatol Venereol 
2005;132(1):41–44.

 143. Senanayake S, Kelly J, Lloyd A, et al. Multicentric Castleman’s disease treated with antivi-
rals and immunosuppressants. J Med Virol 2003;71(3):399–403.

 144. Mandel C, Silberstein M, Hennessy O. Case report: fatal pulmonary Kaposi’s sarcoma and 
Castleman’s disease in a renal transplant recipient. Br J Radiol 1993;66(783):264–265.

 145. Baker WJ, Vukelja SJ, Weiss RB, et al. Multicentric angiofollicular lymph node hyperplasia 
and associated carcinoma. Medi Pediatr Oncol 1994;22(6):384–388.

 146. Horio H, Hijima T, Sakaguchi K, et al. Mediastinal Castleman disease associated with pul-
monary carcinoma, mimicking N2 stage lung cancer. Jpn J Thorac Cardiovasc Surg 
2005;53(5):286–289.

 147. Takehara K, Sakai H, Igawa T, et al. Unicentric Castleman’s disease with leiomyosarcoma: 
a rare association. Int J Urol 2003;10(11):619–621.

 148. Ulbright TM, Santa Cruz DJ. Kaposi’s sarcoma: relationship with hematologic, lymphoid, 
and thymic neoplasia. Cancer 1981;47(5):963–973.

 149. Kasantikul V, Panyavoravut V, Benjavongkulchai S, et al. Castleman’s disease: a clinico-
pathologic study of 12 cases. J Med Assoc Thailand 1997;80(3):195–201.

 150. Fitzpatrick PJ, Brown TC. Angiofollicular lymph node hyperplasia. Can Med Assoc J 
1968;99(25):1259–1262.

 151. Emson HE. Extrathoracic angiofollicular lymphoid hyperplasia with coincidental myasthenia 
gravis. Cancer 1973;31(1):241–245.

 152. Nordstrom DG, Tewfik HH, Latourette HB. Giant lymph node hyperplasia: a review of liter-
ature and report of two cases of plasma cell variant responding to radiation therapy. Int J 
Radiat Oncol Biol Phys 1978;4(11–12):1045–1048.

 153. Marti S, Pahissa A, Guardia J, et al. Multicentric giant follicular lymph node hyperplasia. 
Favorable response to radiotherapy. Cancer 1983;51(5):808–810.

 154. Stokes SH, Griffith RC, Thomas PR. Angiofollicular lymph node hyperplasia (Castleman’s 
disease) associated with vertebral destruction. Cancer 1985;56(4):876–879.

 155. Sethi T, Joshi K, Sharma SC, et al. Radiation therapy in the management of giant lymph node 
hyperplasia. Br J Radiol 1990;63(752):648–650.

 156. Veldhuis GJ, van der Leest AH, de Wolf JT, et al. A case of localized Castleman’s disease with 
systemic involvement: treatment and pathogenetic aspects. Ann Hematol 1996;73(1):47–50.

 157. Safford SD, Lagoo AS, Mahaffey SA. Preoperative embolization as an adjunct to the opera-
tive management of mediastinal Castleman disease. J Pediatr Surg 2003;38(9):E21–E23.

 158. Caneppele S, Picart N, Bayle-Lebey P, et al. Paraneoplastic pemphigus associated with 
Castleman’s tumour. Clin Exp Dermatol 2000;25(3):219–221.

 159. Ruggieri G, Barsotti P, Coppola G, et al. Membranous nephropathy associated with giant 
lymph node hyperplasia. A case report with histological and ultrastructural studies. Am J 
Nephrol 1990;10(4):323–328.

 160. Mandreoli M, Casanova S, Vianelli N, et al. Remission of nephrotic syndrome due to AA 
amyloidosis and initiation of glomerular repair after surgical resection of localized 
Castleman’s disease. Nephron 2002;90(3):336–340.

 161. Lachmann HJ, Gilbertson JA, Gillmore JD, et al. Unicentric Castleman’s disease compli-
cated by systemic AA amyloidosis: a curable disease. Q J Med 2002;95(4):211–218.

 162. Neuhof D, Debus J. Outcome and late complications of radiotherapy in patients with unicen-
tric Castleman disease. Acta Oncol 2006;45(8):1126–1131.

 163. Gulati P, Sun NC, Herman BK, et al. Isolated leptomeningeal Castleman’s disease with viral 
particles in the follicular dendritic cells. Arch Pathol Lab Med 1998;122(11): 1026–1029.

 164. Pavlidis NA, Skopouli FN, Bai MC, et al. A successfully treated case of multicentric 
angiofollicular hyperplasia with oral chemotherapy (Castleman’s disease). Med Ped Oncol 
1990;18(4):333–335.

 165. van Rhee F, Alikhan M, Munshi N, et al. Anti-IL6 antibody (ab) based strategies improve 
the management of HIV negative Castleman’s disease. Blood 2004;104(11):897a.



13 Castleman Disease 329

 166. Hudnall SD, Chen T, Brown K, et al. Human herpesvirus-8-positive microvenular hemangi-
oma in POEMS syndrome. Arch Pathol Lab Med 2003;127(8):1034–1026.

 167. Jacobs SA, Vidnovic N, Patel H, et al. Durable remission of HIV-negative, Kaposi’s sarcoma 
herpes virus-associated multicentric Castleman disease in patient with rheumatoid arthritis 
treated with methotrexate. Clin Rheumatol 2007;26(7):1148–1150.

 168. Ocio EM, Sanchez-Guijo FM, Diez-Campelo M, et al. Efficacy of rituximab in an aggressive 
form of multicentric Castleman disease associated with immune phenomena. Am J Hematol 
2005;78(4):302–305.

 169. Ide M, Ogawa E, Kasagi K, et al. Successful treatment of multicentric Castleman’s disease 
with bilateral orbital tumour using rituximab. Br J Haematol 2003;121(5):818–819.

 170. Abdou S, Salib H. An extra ordinary respone of Castleman’s disease to rituximab. Blood 
2004;104(11):49b.

 171. Gholam D, Vantelon JM, Al-Jijakli A, et al. A case of multicentric Castleman’s disease 
associated with advanced systemic amyloidosis treated with chemotherapy and anti-CD20 
monoclonal antibody. Ann Hematol 2003;82(12):766–768.

 172. Colleoni GW, Duarte LC, Kerbauy FR, et al. 2-Chloro-deoxyadenosine induces durable 
complete remission in Castleman’s disease but may accelerate its transformation to non-
Hodgkin’s lymphoma. Acta Oncol 2003;42(7):784–787.

 173. Bordeleau L, Bredeson C, Markman S. 2-Chloro-deoxyadenosine therapy for giant lymph 
node hyperplasia. B J Haematol 1995;91(3):668–670.

 174. Pavlidis NA, Briassoulis E, Klouvas G, et al. Is interferon-a an active agent in Castleman’s 
disease? Ann Oncol 1992;3(1):85–86.

 175. Tamayo M, Gonzalez C, Majado MJ, et al. Long-term complete remission after 
interferon treatment in a case of multicentric Castelman’s disease. Am J Hematol 
1995;49(4):359–360.

 176. Andres E, Maloisel F. Interferon-alpha as first-line therapy for treatment of multicentric 
Castleman’s disease. Ann Oncol 2000;11(12):1613–1614.

 177. Simko R, Nagy K, Lombay B, et al. Multicentric Castleman disease and systemic lupus ery-
thematosus phenotype in a boy with Klinefelter syndrome: long-term disease stabilization 
with interferon therapy. J Pediatr Hematolo/Oncol 2000;22(2):180–183.

 178. Lee FC, Merchant SH. Alleviation of systemic manifestations of multicentric Castleman’s 
disease by thalidomide. Am J Hematol 2003;73(1):48–53.

 179. Starkey CR, Joste NE, Lee FC. Near-total resolution of multicentric Castleman disease by 
prolonged treatment with thalidomide. Am J Hematol 2006;81(4):303–304.

 180. Hess G, Wagner V, Kreft A, et al. Effects of bortezomib on pro-inflammatory cytokine levels 
and transfusion dependency in a patient with multicentric Castleman disease. Br J Haematol 
2006;134(5):544–545.

 181. Beck JT, Hsu SM, Wijdenes J, et al. Brief report: alleviation of systemic manifestations of 
Castleman’s disease by monoclonal anti-interleukin-6 antibody. New Engl J Med 
1994;330(9):602–605.

 182. Advani R, Warnke R, Rosenberg S. Treatment of multicentric Castleman’s disease compli-
cated by the development of non-Hodgkin’s lymphoma with high-dose chemotherapy and 
autologous peripheral stem-cell support. Ann Oncol 1999;10(10):1207–1209.

 183. Lerza R, Castello G, Truini M, et al. Splenectomy induced complete remission in a patient 
with multicentric Castleman’s disease and autoimmune hemolytic anemia. Ann Hematol 
1999;78(4):193–196.

 184. Aaron L, Lidove O, Yousry C, et al. Human herpesvirus 8-positive Castleman disease in 
human immunodeficiency virus-infected patients: the impact of highly active antiretroviral 
therapy. Clin Infect Dis 2002;35(7):880–882.

 185. Bottieau E, Colebunders R, Schroyens W, et al. Multicentric Castleman’s disease in 2 
patients with HIV infection, unresponsive to antiviral therapy. Acta Clin Belgica 2000; 
55(2):97–101.

 186. Lanzafame M, Carretta G, Trevenzoli M, et al. Successful treatment of Castleman’s disease 
with HAART in two HIV-infected patients. J Infect 2000;40(1):90–91.



330 A. Dispenzieri

 187. Zietz C, Bogner JR, Goebel FD, et al. An unusual cluster of cases of Castleman’s 
disease during highly active antiretroviral therapy for AIDS. N Engl J Med 
1999;340(24):1923–1934.

 188. Corbellino M, Bestetti G, Scalamogna C, et al. Long-term remission of Kaposi sarcoma-
associated herpesvirus-related multicentric Castleman disease with anti-CD20 monoclonal 
antibody therapy. Blood 2001;98(12):3473–3475.

 189. Berezne A, Agbalika F, Oksenhendler E. Failure of cidofovir in HIV-associated multicentric 
Castleman disease. Blood 2004;103(11):4368–4369.

 190. Casper C, Nichols WG, Huang ML, Corey L, Wald A. Remission of HHV-8 and HIV-
 associated multicentric Castleman disease with ganciclovir treatment.[see comment]. Blood 
2004;103(5):1632–1634.

 191. Scott D, Cabral L, Harrington WJ Jr. Treatment of HIV-associated multicentric Castleman’s 
disease with oral etoposide. Am J Hematol 2001;66(2):148–150.

 192. Liberopoulos E, Tolis C, Bai M, et al. Successful treatment of human immunodeficiency 
virus-related Castleman’s disease: a case report and literature review. Oncology 2003;65(2): 
182–186.

 193. Kumari P, Schechter GP, Saini N, et al. Successful treatment of human immunodefi-
ciency virus-related Castleman’s disease with interferon-alpha. Clin Infect Dis 
2000;31(2):602–604.

 194. Nord JA, Karter D. Low dose interferon-alpha therapy for HIV-associated multicentric 
Castleman’s disease. Int J STD AIDS 2003;14(1):61–62.

 195. Jung CP, Emmerich B, Goebel FD, et al. Successful treatment of a patient with HIV-associ-
ated multicentric Castleman disease (MCD) with thalidomide. Am J Hematol 2004;75(3): 
176–177.

 196. Marcelin AG, Aaron L, Mateus C, et al. Rituximab therapy for HIV-associated Castleman 
disease. Blood 2003;102(8):2786–2788.

 197. Marietta M, Pozzi S, Luppi M, et al. Acquired haemophilia in HIV negative, HHV-8 positive 
multicentric Castleman’s disease: a case report. Eur J Haematol 2003;70(3):181–182.

 198. Casquero A, Barroso A, Fernandez Guerrero ML, et al. Use of rituximab as a salvage therapy 
for HIV-associated multicentric Castleman disease. Ann Hematol 2006;85(3):185–187.

 199. Kofteridis DP, Tzagarakis N, Mixaki I, et al. Multicentric Castleman’s disease: prolonged 
remission with anti CD-20 monoclonal antibody in an HIV-infected patient. Aids 2004;18(3): 
585–586.

 200. Neuville S, Agbalika F, Rabian C, et al. Failure of rituximab in human immunodeficiency 
virus-associated multicentric Castleman disease. Am J Hematol 2005;79(4):337–339.

 201. Newsom-Davis T, Bower M, Wildfire A, et al. Resolution of AIDS-related Castleman’s dis-
ease with anti-CD20 monoclonal antibodies is associated with declining IL-6 and TNF-alpha 
levels. Leuk Lymphoma 2004;45(9):1939–1941.

 202. Revuelta MP, Nord JA. Successful treatment of multicentric Castleman’s disease in a patient with 
human immunodeficiency virus infection.[see comment]. Clin Infect Diss 1998;26(2):527.

 203. Yamasaki S, Iino T, Nakamura M, et al. Detection of human herpesvirus-8 in peripheral 
blood mononuclear cells from adult Japanese patients with multicentric Castleman’s disease. 
Br J Haematol 2003;120(3):471–477.

 204. Luppi M, Barozzi P, Maiorana A, et al. Human herpesvirus-8 DNA sequences in human 
imunodeficiency virus-negative angioimmunoblastic lymphadenopathy and benign lym-
phadenopathy with giant germinal center hyperplasia and increased vascularity. Blood 
1996;87(9):3903–3909.

 205. Tohda S, Murakami N, Nara N. Human herpesvirus 8 DNA in HIV-negative Japanese 
patients with multicentric Castleman’s disease and related diseases. Int J Mol Med 
2001;8(5):549–551.

 206. Marrache F, Larroche C, Memain N, et al. Prolonged remission of HIV-associated multicen-
tric Castelman’s disease with an anti-CD20 monoclonal antibody as primary therapy. Aids 
2003;17(9):1409–1410.




