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Abstract

Background and objectives: Castleman disease (CD) is a
lymphoproliferative condition with a broad range of morpho-
logical and clinical presentations. It is categorized into distinct
pathological and clinical subtypes, including localized unicen-
tric CD, idiopathic multicentric CD, and human herpesvirus
8-associated or human herpesvirus 8-negative variants. Di-
agnosing CD requires adherence to internationally recognized
guidelines that integrate clinical, laboratory, and histological
findings. However, distinguishing CD from other diseases can
be complex, as numerous benign and malignant conditions can
mimic its features. Additionally, individuals diagnosed with CD
are at an elevated risk of developing various malignancies. In
this article, we reviewed benign and malignant conditions that
can mimic CD. Methods: Literature search is conducted and
reviewed. Results: Mimickers of CD include follicular hyper-
plasia, indolent B-cell lymphoproliferative disorders, periph-
eral T-cell malignancies, classic Hodgkin lymphoma, follicular
dendritic cell tumors, plasma cell disorders, immunoglobulin
G4 -related lymphadenopathy, autoimmune-associated lym-
phadenopathy, infectious causes of lymphadenopathy, and
systemic syndromes like POEMS and TAFRO. Various malig-
nancies are associated with CD, including plasma cell prolif-
erations, lymphomas, follicular dendritic cell neoplasms, and
Kaposi sarcoma. Conclusions: This review explores the dif-
ferential diagnoses and neoplasms linked to CD, emphasizing
their role in accurate classification, treatment decisions, and
patient management. A comprehensive understanding of CD
and its mimickers is crucial for ensuring accurate diagnosis
and appropriate patient management in clinical practice.
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Introduction
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Keywords: Castleman disease; Hyaline vascular Castleman disease; Plasma
cell Castleman disease; Mimickers; Associated neoplasms; Lymphoproliferative
disorder.

*Correspondence to: Xiaohui Zhang, Department of Pathology, H. Lee Mof-
fitt Cancer Center and Research Institute, 12902 USF Magnolia Dr.,, Tampa,
FL 33612, USA. ORCID: https://orcid.org/0000-0002-1033-7550. Tel: +1-813-
745-8198, Fax: +1-813-745-1708, E-mail: xhzhang69@yahoo.com

that primarily affects the lymph nodes. Clinically, it is clas-
sified into unicentric CD (UCD) and multicentric CD (MCD),
while histopathologically, it is divided into hyaline vascular
(HV-CD) and plasma cell (PC-CD) subtypes.2 UCD is con-
fined to a single lymph node or a localized cluster of nodes
within one nodal station.34 Most individuals with UCD remain
asymptomatic, and it is primarily identified as an isolated,
enlarged lymph node. Morphologically, UCD can be further
categorized into the hyaline vascular type, which constitutes
approximately 75% of cases, and the plasma cell variant,
which makes up around 25%. In some instances, a mixed
pattern incorporating features of both subtypes may also be
observed.

MCD, on the other hand, involves multiple lymph node re-
gions and is frequently accompanied by systemic manifesta-
tions and organ impairment. Patients with MCD often present
with generalized lymphadenopathy, which can range from
mild to extensive.? The histopathological spectrum of MCD
includes both plasmacytic and mixed morphologies.> MCD
can be further stratified into subtypes based on clinical and
virological factors, such as its association with human her-
pesvirus 8 (HHV8), which distinguishes HHV8-positive from
HHV8-negative cases. Additional subcategories include MCD
linked to POEMS syndrome, characterized by polyneuropa-
thy, organ enlargement, endocrine abnormalities, elevated
monoclonal immunoglobulin levels, and dermatologic chang-
es. Another subset is idiopathic MCD (iMCD), which may or
may not present with TAFRO syndrome, a condition marked
by thrombocytopenia, fluid retention, inflammatory symp-
toms such as fever, renal impairment, organomegaly, and
bone marrow fibrosis (Fig. 1).

Histopathologic features of CD

HV-CD

From a histological perspective, HV-CD exhibits distinct
changes in both the follicular and interfollicular regions. One
of its defining features is a notable increase in the number
of follicles, a phenomenon sometimes referred to as “twin-
ning”.3 This hyperplastic response is accompanied by re-
gressed germinal centers that display an expanded network
of follicular dendritic cells (FDCs).3# Additionally, sclerotic
blood vessels traverse the germinal centers, contributing to
the classic “hyaline-vascular” morphology, often described as
having a “lollipop” appearance due to the distinctive vascular
pattern.>~7

Moreover, the mantle zone demonstrates expansion, form-
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Fig. 1. Overview of CD clinical subtypes and pathological variants. The triangles represent the histological spectrum in the hyaline vascular and plasma cell
variants of CD. Percentages for some CD subtypes are not available. CD, Castleman disease; HHV8, human herpesvirus 8; HIV, human immunodeficiency virus; MCD,

multicentric Castleman disease; NOS, not otherwise specified.

ing concentric layers of lymphocytes, creating a structure
reminiscent of an “onion skin” pattern.>~7 A notable absence
of sinus structures, coupled with thickening of the lymph
node capsule, further underscores significant alterations in
the normal lymph node framework, reinforcing the pathologi-
cal hallmarks of HV-CD.

Changes within the interfollicular region are also promi-
nent. This area is characterized by a dense network of high
endothelial venules, composed of enlarged endothelial cells
that frequently exhibit thickened, sclerotic walls.#> These al-
terations play a crucial role in understanding the vascular
dynamics within the lymph node.

Additionally, clusters of plasmacytoid dendritic cells,
marked by the expression of CD68, CD123, and TCL1, are
frequently observed.8 Scattered plasma cells, immunoblasts,
and eosinophils further contribute to the histopathological
landscape of HV-CD.*

PC-CD

PC-CD is histologically defined by hyperplastic follicles ac-
companied by an interfollicular plasmacytic infiltrate. In
some cases, the hyperplastic follicles exhibit hyaline vascu-
lar characteristics, including atrophic follicles and concentric
lymphocyte layering, often described as an “onion skin” pat-
tern.3.7 Unlike HV-CD, the germinal center vasculature in PC-
CD generally lacks sclerotic vessel walls.*

The interfollicular space in PC-CD shows an abundance of
plasma cells, predominantly polytypic, though approximately
one-third of cases display monotypic plasma cells.3¢ Recog-
nizing this distinction from HV-CD is crucial for understanding
disease pathology. Another key difference from HV-CD is the
presence of patent sinuses in PC-CD. Some cases of PC-CD

exhibit histologic features overlapping with HV-CD, leading
to the designation of a “mixed” subtype in certain instances,
though this classification is rarely used in modern practice.3?

Cytogenetics and molecular findings

In a subset of HV-CD cases, clonal cytogenetic alterations
have been observed, suggesting a possible neoplastic pro-
cess.®> However, these cases typically lack evidence of B-cell
or T-cell clonality, reinforcing the classification of HV-CD as
a neoplasm that predominantly affects follicular dendritic
cells.> Conversely, cytogenetic abnormalities are rarely de-
tected in PC-CD.19 The absence of significant cytogenetic
findings implies that PC-CD exhibits a distinct biological pro-
file compared to HV-CD, necessitating further research to
elucidate its underlying mechanisms. The incidence of cy-
togenetic changes in CD is unclear. A review of all inves-
tigated cases demonstrated frequent complex karyotypes,
including translocations, deletions, inversions, and added
chromosomal materials.!! Chromosome 7 abnormalities ap-
pear to be the most frequent.!!

Although there is limited understanding of the genetic
landscape of CD, many molecular alterations have been iden-
tified. Sequencing studies of CD cases have identified the
PDGFRB N666S mutation in UCD and the NCOA4 L261F mu-
tation in iMCD.12:13 Other abnormalities have been identified
in genes related to mitogen-activated protein kinase and in-
terleukin pathways in UCD (FAS, FGFR3, NF1, and TGFBR2),
and chromatin organization-related genes in iMCD (SETD1A,
ASHI1L, KMT2E, and DNMT3A).11 Exome sequencing studies
have identified significantly dysregulated genes in both UCD
and iMCD, including genes in the complement cascade, colla-
gen organization, S1P3 pathway, vascular endothelial growth
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Castleman disease mimickers

Lymphomas
Low grade B cell non-Hodgkin lymphomas
Mature T cell lymphomas
Classic Hodgkin lymphoma
Other malignancies
Follicular dendritic cell sarcoma
Plasma cell neoplasms
Autoimmune diseases
Immunoglobulin G4 (IgG4)-related disease
Rheumatoid arthritis/juvenile idiopathic arthritis
Systemic lupus erythrematosus
Adult-onset still disease
Autoimmune lymphoproliferative syndrome
Infections
Acute Epstein-Barr virus infection
Acute human immunodeficiency virus infection
Human herpesvirus 8/KSHV infection

Other infections (cytomegalovirus, toxoplasmosis, tuberculosis)

factor receptor pathway, humoral response, oxidative phos-
phorylation, and proteosome function.'* Notably, CXCL13 is
upregulated in both UCD and iMCD. 1415

Diagnostic criteria

The diagnosis of HV-CD is primarily dependent on the histo-
pathologic presence of hyaline-vascular follicles. These folli-
cles are accompanied by a fibrotic and hypervascular stroma,
often leading to sinus compression within the lymph node.3>
Recognizing these defining characteristics is essential for dis-
tinguishing HV-CD from other lymphoproliferative disorders.

In contrast, diagnosing PC-CD requires the identification
of dense interfollicular plasma cell infiltrates extending into
the cortical regions of the lymph node.3 Plasma cells in
PC-CD are generally polytypic, although monotypic plas-
macytosis may be observed in rare cases.'? Additionally,
the size of lymphoid follicles can vary, with some show-
ing regressive changes. Morphologic evaluation of affected
lymph nodes may reveal Grade 2 or 3 regressed germi-
nal centers along with prominent plasmacytosis.3/16:17 A
definitive diagnosis requires fulfilling clinical, laboratory,
histologic, and exclusion criteria to effectively rule out al-
ternative causes.

Morphologic mimickers

Many benign and malignant conditions can morphologically
mimic CD, and these should be carefully excluded (Table
1).3.16

Follicular hyperplasia and low-grade B cell non-Hodg-
kin lymphomas

HV-CD is characterized by follicular expansion and thickened
mantle zones, which may resemble follicular hyperplasia or
certain low-grade B-cell non-Hodgkin lymphomas exhibiting

a nodular growth pattern. These include follicular lymphoma,
mantle cell lymphoma, and nodal marginal zone lymphoma.
The similar histologic features observed in reactive lymphoid
conditions or lymphomas can lead to diagnostic uncertain-
ty. For example, HV-CD may display back-to-back follicles
and regressed germinal centers, which could result in mis-
interpretation of BCL2 positivity and a mistaken diagnosis
of follicular lymphoma. Conversely, follicular lymphoma may
present with features resembling HV-CD, such as concentric
mantle zones and sclerotic blood vessels extending into the
germinal centers.18:19

A prominent mantle zone is a distinguishing characteristic
of HV-CD. The mantle zone cells may express weak CD5,
potentially mimicking mantle cell lymphoma with a nodular
growth pattern.20 Marginal zone expansion is another fea-
ture seen in CD, sometimes creating the appearance of nodal
marginal zone lymphoma. A definitive diagnosis requires ex-
cisional biopsy, followed by thorough immunohistochemical
evaluation, flow cytometry, and, in some cases, molecular
testing. These molecular studies may include immunoglobu-
lin heavy and kappa light chain gene rearrangement analy-
sis, fluorescence in situ hybridization, and next-generation
sequencing, all of which are valuable in confirming proper
classification.

Mature T cell lymphomas

Certain nodal T follicular helper cell lymphomas, including
angioimmunoblastic T-cell lymphoma, may exhibit features
closely resembling HV-CD, such as increased vasculature,
regressed germinal centers, and an abundance of plasma
cells (Fig. 2). Additionally, proliferation of atypical T-cells ex-
pressing T follicular helper markers may be observed in CD.
Peripheral T-cell lymphoma can also co-occur with CD.2! To
accurately differentiate CD from T-cell lymphomas, precise
subclassification is necessary, incorporating a comprehensive
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with regressive germinal centers, with interfollicular small lymphoid cells, 40x and 100x. (c-e) Immunohistochemical stains of CD3 (c, 40x), ICOS (d, 40x), and PD1
(e, 40x, inlet 200x) show a T follicular helper cell phenotype. (f) EBER in-situ hybridization is positive (40, inlet 200x). Molecular study was positive for clonal T-cell

receptor gene rearrangements.

panel of immunohistochemical markers and molecular stud-
ies to distinguish between these entities.?2!

Classic Hodgkin lymphoma

CD can exhibit features resembling Hodgkin lymphoma,
particularly due to the presence of large, atypical dendritic
cells with prominent nucleoli or CD30-positive immunoblasts,
that can be found within a background of plasma cells and
lymphocytes.® Classic Hodgkin lymphoma has been noted
to present with Castleman-like histologic features and is

most commonly associated with plasma cell-type PC-CD or
mixed subtypes.! In such cases, careful examination of the
interfollicular regions for Reed-Sternberg cells displaying the
characteristic immunophenotype (CD45-, CD30*, CD15%/-,
PAX5 weak™) is essential for establishing an accurate diag-
nosis.22:23

Follicular dendfritic cell sarcoma

Certain HV-CD cases demonstrate prominent FDC prolifera-
tion, characterized by clusters of spindle-shaped cells inter-
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Fig. 3. IgG4-related lymphadenopathy, mimicking Castleman disease. (a) Histology shows follicles with regressive germinal centers, 100x. (b) Immunohisto-
chemical stains of IgG4 show an increase in IgG4-positive plasma cells, 100x. The clinical presentation was consistent with IgG4-related lymphadenopathy. (Courtesy
of Zenggang Pan, MD, PhD, Department of Pathology, University of Colorado, Anschutz, CO). IgG4, immunoglobulin G4.

spersed with blood vessels. This proliferation is typically ob-
served in the stromal-rich areas of HV-CD. FDCs may exhibit
cytologic atypia, which could signify either a reactive pro-
liferation of precursor dendritic cells or an early neoplastic
precursor to FDC sarcoma.2* In a subset of CD cases, pro-
gression to FDC sarcoma has been reported.2> Given the his-
tologic overlap between atypical FDC proliferation and FDC
sarcoma, distinguishing between the two can be challenging.
Molecular studies may provide valuable diagnostic insight.2>

Plasma cell neoplasms

In PC-CD, interfollicular plasma cells can be abundant and
may form sheets and clusters, occasionally mimicking the
appearance of a plasma cell neoplasm.26 Immunohistochem-
ical evaluation using kappa and lambda light chain markers
or in situ hybridization typically confirms a polytypic plasma
cell population, although light chain restriction may be identi-
fied in certain CD cases.® Plasma cell neoplasms occurring in
association with CD have been documented, including cases
of POEMS syndrome.?2” Additionally, conditions such as lym-
phoplasmacytic lymphoma and marginal zone lymphoma
must be ruled out when a monotypic plasma cell population
is present.

IgG4-related lymphadenopathy

IgG4-related disease (IgG4-RD) is an immune-mediated
condition that typically presents as mass-forming lesions
and widespread fibrosis accompanied by a lymphoplasma-
cytic infiltrate. Patients with IgG4-RD often exhibit lymphad-
enopathy with an elevated I1gG4 count and an increased
1gG4+/1gG* plasma cell ratio (exceeding 40%),28:2° as well
as elevated serum IgG4 levels. Morphologically, IgG4-RD can
resemble multicentric CD, displaying both hyperplastic and
regressed follicles with an abundance of IgG4+* plasma cells
(Fig. 3).3°

In contrast, plasma cell-type idiopathic multicentric Cas-
tleman disease often presents with increased serum IgG4
concentrations and an accumulation of IgG4* plasma cells
within tissues. This is primarily driven by excessive interleu-
kin-6 production. In some cases, the clinical and histopatho-
logical findings may overlap, leading to features that also
meet the criteria for IgG4-RD.3!

Distinguishing between these two entities can be challeng-
ing and requires careful evaluation of clinical features, labo-
ratory markers, histopathologic characteristics, and response

to therapy. A combination of these factors should be used to
ensure proper classification and management.32-34

Other autoimmune disease related lymphadenopathy

In addition to IgG4-RD, individuals with autoimmune disor-
ders such as rheumatoid arthritis, juvenile idiopathic arthritis,
systemic lupus erythematosus, adult-onset Still’s disease, and
ALPS may present with lymphadenopathy and histopathologic
features resembling PC-CD. This overlap complicates the di-
agnostic process. Furthermore, iMCD frequently coexists with
autoimmune conditions, which may develop before, concur-
rently with, or after the diagnosis of CD.3>

Furthermore, iMCD can be associated with autoimmune
diseases such as psoriasis or myasthenia gravis.3® Another
relevant condition is VEXAS syndrome (vacuoles, E1 enzyme,
X-linked, autoinflammatory, and somatic disorder), an adult-
onset inflammatory syndrome linked to acquired UBA1 mu-
tations.3” This syndrome can present with lymphadenopa-
thy that mimics iMCD.383° The shared immunopathogenic
mechanisms between autoimmune diseases and iMCD ne-
cessitate careful differentiation between these conditions.3>
A thorough evaluation of clinical symptoms and laboratory
parameters, including autoantibody testing, is crucial for en-
suring diagnostic accuracy and distinguishing iMCD from au-
toimmune disorders.

Infectious lymphadenopathy (including human im-
munodeficiency virus (HIV)-related lymphadenopa-
thy)

Several infectious agents, including Epstein-Barr virus (EBV),
HIV, cytomegalovirus, as well as toxoplasmosis and Myco-
bacterium tuberculosis infections, can present with lym-
phadenopathy that mimics CD-like features. Given this over-
lap, comprehensive laboratory testing for infectious causes
should be conducted before confirming a diagnosis of CD.

CD associated neoplasms

Patients with CD can develop a variety of neoplasms, includ-
ing plasma cell neoplasms in POEMS syndrome, lymphomas,
FDC sarcoma, Kaposi sarcoma, and others (Table 2).

CD-associated syndromes and underlying neoplasms
Multicentric CD encompasses subcategories linked to TAFRO
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Table 2. Castleman disease associated syndromes and neoplasms

Castleman disease associated syndromes

TAFRO
POEMS/plasma cell neoplasms
Castleman disease associated neoplasms
Hematolymphoid neoplasms
HHV8* diffuse large B cell lymphoma
Primary effusion lymphoma
Classic Hodgkin lymphoma
Diffuse large B cell lymphoma
Mantle cell lymphoma
Indolent T or B lymphoblastic proliferation
Peripheral T cell lymphoma
Plasma cell neoplasm
Other malignancies
Follicular dendritic cell sarcoma
HHV8* Kaposi sarcoma
Vascular neoplasms

Others (carcinoma, inflammatory myofibroblastic tumor, etc.)

HHV8, human herpesvirus 8.

and POEMS syndromes (Table 2). Unlike TAFRO syndrome,
which is a hyperinflammatory disorder marked by thrombo-
cytopenia and absent hypergammaglobulinemia,*04* POEMS
syndrome is a multisystemic disorder associated with an un-
derlying plasma cell neoplasm. It is characterized by poly-
neuropathy, organomegaly, endocrine abnormalities, mono-
clonal gammopathy, and skin manifestations.*2

A diagnosis of POEMS syndrome requires two mandatory
criteria: the presence of polyneuropathy (typically demyeli-
nating) and a monoclonal plasma cell proliferative disorder.
Additionally, at least one of the three major criteria must
be met, which include elevated vascular endothelial growth
factor, sclerotic bone lesions, or Castleman disease. Fur-
thermore, at least one of six minor criteria should also be
present, which may include organomegaly, endocrinopathy,
fluid retention, skin changes, papilledema, or thrombocyto-
sis/polycythemia.*344 Distinguishing POEMS syndrome from
other plasma cell disorders, such as multiple myeloma, mon-
oclonal gammopathy of undetermined significance, plasma-
cytoma, and smoldering multiple myeloma, is critical, as the
treatment approaches differ significantly. The treatment of
POEMS syndrome requires targeting the plasma cell clone
with specific anti-plasma cell directed therapy, as well as
symptoms with supportive treatment.*>

Patients diagnosed with CD can also develop malignan-
cies at a notably higher rate than the expected age-adjusted
prevalence.*6 A systematic literature review identified mul-
tiple hematologic malignancies associated with CD, includ-
ing angioimmunoblastic T-cell lymphoma, mantle cell lym-
phoma, diffuse large B-cell lymphoma, Hodgkin lymphoma,
acute myeloid leukemia, and multiple myeloma. Additionally,
various solid tumors have been reported, such as adenocar-
cinoma, dendritic cell sarcoma, inflammatory myofibroblastic
tumor, basal cell carcinoma, gastric carcinoma, medullary
thyroid carcinoma, schwannoma, spindle cell sarcoma, ton-
sillar carcinoma, and squamous cell carcinoma of the lung.4®

Among the most frequent neoplasms linked to CD are he-
matolymphoid malignancies, Kaposi sarcoma, and FDC sar-
coma.

CD-associated hematolymphoid neoplasms

The most frequently observed hematolymphoid malignancies
linked to CD include classic Hodgkin lymphoma, diffuse large
B-cell lymphoma with or without HHV8 association, primary
effusion lymphoma, mantle cell lymphoma, peripheral T-cell
lymphoma, and plasma cell neoplasms.46-4° HHV8-positive
lymphomas, such as diffuse large B-cell lymphoma and pri-
mary effusion lymphoma, often occur alongside Kaposi sar-
coma and can be found in cases of HHV8-positive multicen-
tric CD.47:48,50

When CD is associated with classic Hodgkin lymphoma,
the majority of reported cases (approximately 90%) are of
the plasma cell variant, with some demonstrating features
of both the plasma cell and hyaline vascular variants. These
findings suggest a potential relationship between PC-CD and
classic Hodgkin lymphoma, particularly interfollicular vari-
ants.! Additionally, overlapping features in classic Hodgkin
lymphoma variants and PC-CD may indicate a shared IL-
6-driven pathogenesis.?3

Among CD-associated non-Hodgkin lymphomas, B-cell
lymphomas constitute the majority of cases (70%), with
mantle cell lymphoma representing 40% of these cases.? In
contrast, T-cell lymphoma is relatively uncommon, occurring
in fewer than 5% of CD-associated lymphoma cases.?!

There have also been documented cases of CD occurring
concurrently with nasal-type natural killer/T-cell lymphoma,
particularly in patients with EBV and HHV-8 co-infection. This
observation suggests that EBV may play a role in the dis-
ease’s underlying pathogenesis.2!/51

In addition, plasma cell dysplasia, multiple myeloma, and
amyloidosis have been reported in association with multicen-
tric CD.26:52-56 Though CD-related multiple myeloma cases
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are uncommon, successful treatment approaches have been
described in the literature.>>-57

Indolent T or B lymphoblastic proliferation

Indolent T-lymphoblastic proliferations (iT-LBP) can occur in
CD and may resemble T-lymphoblastic leukemia/lympho-
ma.>8:5% These proliferations are extrathymic, non-clonal ex-
pansions of immature T cells characterized by a lack of signif-
icant morphologic atypia, aberrant antigen expression, and
monoclonality, as well as an indolent clinical course. Given its
benign nature, iT-LBP does not require specific treatment.®?

Additional immunohistochemical studies demonstrating
negative CD1la staining are useful in distinguishing iT-LBP
from T-lymphoblastic leukemia/lymphoma.®! LMO2 is anoth-
er marker that aids in differentiating iT-LBP from T-lympho-
blastic leukemia/lymphoma, as it is negative in the former
and positive in the latter.62

Studies suggest that T-lymphoblastic proliferation is not
uncommon in CD. A retrospective review by Ohgami et al.
found T-lymphoblasts in 22 of 26 CD cases, with scattered
lymphoblasts in 16 cases and dense clusters in six cases.®3
Diagnosing iT-LBP requires identifying T-lymphoblastic prolif-
eration in interfollicular regions as sheets or dense clusters,
while preserving the follicular lymphoid architecture. Addi-
tionally, as mentioned previously, small- to medium-sized
immature T cells lack significant morphologic atypia, aber-
rant antigen expression, or clonality.®4

According to the 5th edition of the World Health Organiza-
tion classification, the essential diagnostic criteria for iT-LBP
include: a clinically indolent course, no evidence of T-lympho-
blastic leukemia/lymphoma, confluent T-lymphoblast groups
lacking atypia or tissue destruction, immunophenotypically
normal precursor thymocytes (most often CD4+/CD8"), and
absence of clonal T-cell receptor gene rearrangements.6>
Bone marrow involvement is also not observed in iT-LBP.

The pathogenesis of iT-LBP remains unclear, but it is hy-
pothesized that these T lymphoblasts originate from the
thymus. A local microenvironment resembling thymic con-
ditions may facilitate the homing and proliferation of these
cells.®® Indolent B-cell lymphoblast/hematogone proliferation
in Castleman disease has also been documented.>® We have
observed a similar case involving concurrent CD and B-cell
lymphoblast/hematogone proliferation (Fig. 4).

CD-associated FDC sarcoma

FDC proliferation is a well-recognized histological feature of
HV-CD, frequently observed alongside germinal center re-
gression. It is not uncommon for HV-CD cases to exhibit
prominent FDC proliferation or FDC dysplasia, contributing to
the unique histopathological appearance of the disease.7.68
A subset of cases (7-10%) may progress to FDC sarcoma,
often arising in association with HV-CD.2469

FDC atypia can be identified in follicular and interfollicular
stromal regions, typically displaying binucleated or multi-
nucleated morphology. The nuclei may appear small and
centrally located with a smudged chromatin pattern. FDC
proliferation may occur in isolation or give rise to a distinct
FDC neoplasm. A diagnosis of FDC sarcoma requires iden-
tifying sheets of ovoid to spindle-shaped cells that exhibit
immunophenotypic markers characteristic of FDCs (CD21+%,
CD23*, CD35%, and clusterint*). However, distinguishing FDC
sarcoma from stroma-rich HV-CD can be challenging due to
overlapping histological features.

There is growing evidence that HV-CD may serve as a pre-
cursor lesion for FDC sarcoma. Studies suggest that CD is a
clonal neoplastic process, with follicular dendritic cells likely

Zhang X. et al: Mimickers of Castleman disease

representing the cell of origin.> The tumor suppressor p53
may contribute to the transformation process, although the
exact pathogenesis remains unclear.”0

CD-associated Kaposi sarcoma

The coexistence of Kaposi sarcoma and HHV8-positive mul-
ticentric CD has been extensively documented. This associa-
tion is frequently observed in HIV-positive patients; however,
cases in HIV-negative individuals have also been report-
ed.”1=74 One study demonstrated that small Kaposi sarco-
ma-like foci have frequently been found within lymph nodes
involved by multicentric CD.”> While the clinical implications
of these microscopic lesions remain unclear, thorough his-
topathologic assessment is recommended to recognize the
potential coexistence of Kaposi sarcoma and CD.”®

Conclusions

CD presents with a broad spectrum of morphological and
clinical manifestations. Diagnosis relies on a combination of
clinical, laboratory, histologic, and exclusion criteria. Given
that CD has numerous benign and malignant mimickers, it is
essential to rule out alternative reactive and neoplastic con-
ditions before confirming a diagnosis. Patients with CD may
develop various neoplasms, including plasma cell neoplasms,
lymphomas, follicular dendritic cell sarcoma, and Kaposi sar-
coma. A comprehensive understanding of CD and its mimick-
ers is crucial for ensuring an accurate diagnosis and appro-
priate patient management in clinical practice.

In this article, we reviewed benign and malignant con-
ditions that can mimic CD, including follicular hyperplasia,
indolent B-cell lymphoproliferative disorders, peripheral T-
cell malignancies, classic Hodgkin lymphoma, FDC tumors,
plasma cell disorders, IgG4-related lymphadenopathy, au-
toimmune-associated lymphadenopathy, infectious causes
of lymphadenopathy, and systemic syndromes like POEMS
and TAFRO. We also reviewed various malignancies associ-
ated with CD, including plasma cell proliferations, lympho-
mas, FDC neoplasms, and Kaposi sarcoma. This review ex-
plores the differential diagnoses and neoplasms linked to CD,
emphasizing their role in accurate classification, treatment
decisions, and patient management. Additionally, an under-
standing of the underlying molecular mechanisms in these
processes may provide a future research direction to better
characterize the disease.
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