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Abstract

Idiopathic multicentric Castleman disease (iIMCD) is an infrequent and life-threatening disorder characterized by systemic inflammatory
symptoms, generalized lymphadenopathy, polyclonal lymphocyte proliferation and organ dysfunction caused by a hyperinflammatory state. It
accounts for one-third to one-half of all multicentric Castleman disease (MCD) cases. iIMCD is often associated with autoimmune manifestations
that may precede the iIMCD diagnosis, be identified at the same time or follow it. In addition, IMCD may also coincide with a number of autoim-
mune diseases (such as psoriasis or myasthenia gravis) or autoinflammatory diseases (such as familial Mediterranean fever). Moreover, diverse
inflammatory disorders, such as rheumatoid arthritis, systemic lupus erythematosus, adult-onset Still disease, systemic juvenile idiopathic arthri-
tis, immunoglobulin (IgG4) related disease, or the recently described VEXAS syndrome, can present clinical features or lymphadenopathy with
histopathological ‘Castleman-like’ findings compatible with those of iIMCD. Given the iMCD clinical heterogeneity and the overlap with other
autoimmune or autoinflammatory disorders, iIMCD diagnosis can be challenging. In this review, we explore the overlap between iIMCD and
inflammatory diseases and provide practical guidance on iIMCD diagnosis in order to avoid misdiagnosis and confusion with other autoimmune

or autoinflammatory conditions.
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Introduction

Castleman disease (CD) is a non-clonal lymphoproliferative
disorder characterized by systemic inflammation comprising a
series of conditions that share some overlapping clinicopatho-
logical manifestations. CD is classified as unicentric CD
(UCD) or multicentric CD (MCD) [1]. A subtype of MCD is
caused by the human herpesvirus-8 (HHV-8) and is known as
HHV-8-MCD, whereas HHV-8-negative MCD cases are con-
sidered idiopathic [1]. Idiopathic MCD (iMCD) accounts for
one-third to one-half of all MCD cases. It is an infrequent and
life-threatening disorder characterized by systemic inflamma-
tory symptoms, generalized lymphadenopathy, polyclonal
lymphocyte proliferation, and multiple organ system dysfunc-
tion caused by a hyperinflammatory state [1]. The iMCD un-
derlying pathogenesis involves dysregulated cytokine activity,
often including IL-6, leading to systemic symptoms of inflam-
mation and generalized lymphadenopathy [2].

CD, including iMCD, is often associated with autoimmune
manifestations. This manifestations may precede the iMCD di-
agnosis, or may be identified at the same time or follow the
iMCD diagnosis [3]. Autoantibodies including ANA, ds-DNA,
anti-ENA, ANCA, anti-cardiolipin antibody or a positive

Coombs may also be present in patients with iMCD without ful-
filling inflammatory diseases criteria [3]. In addition, iMCD may
coincide with a number of autoimmune diseases, such as psoria-
sis or myasthenia gravis [3, 4]. Autoinflammatory conditions,
such as familial Mediterranean fever, have also been reported to
occur with iMCD [5].

On the other hand, diverse autoimmune disorders, such as
RA or SLE [1], or autoinflammatory diseases, such as adult-
onset Still’s disease [6] can present clinical features or lymph-
adenopathy with histopathological ‘Castleman-like’ findings
compatible with CD [3, 4, 7]. These suggest that autoimmune
and autoinflammatory diseases share same features of patho-
physiology with iMCD [3]. These disorders that can mimic
iMCD should be excluded before the diagnosis of iMCD is
established [1].

Both the iMCD clinical heterogeneity and the overlap with
other autoimmune or autoinflammatory disorders pose chal-
lenges for the diagnosis of patients with iMCD. In this review,
we aim to explore the overlap between iMCD and inflamma-
tory diseases. In addition, we provide practical guidance on
iMCD diagnosis in order to avoid misdiagnosis and confusion
with other autoimmune or autoinflammatory conditions.
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Rheumatology key messages

¢ |diopathic multicentric Castleman disease (iIMCD) is an infrequent and life-threatening condition whose diagnosis is challenging.
* iIMCD is often associated with autoimmune manifestations and may coincide with diverse autoimmune diseases.
* Inflammatory disorders that can mimic iMCD should be excluded before the diagnosis is established.

Methods

A literature search was performed in PubMed using the fol-
lowing terms: Castleman disease; multi-centric Castleman dis-
ease; angiofollicular ganglionic hyperplasia; benign giant
lymphoma; Castleman’s; angiofollicular mediastinal lymph
node hyperplasia; idiopathic plasmacytic lymphadenopathy;
dermatopathic lymphadenitis; lymphoid hyperplasia; lym-
phoid follicular hyperplasia; Kimura disease; diagnosis; differ-
ential  diagnosis;  diagnostic; autoimmune  diseases;
autoantibodies; autoimmune; mimicker. The search was
launched on 1 November 2021. Original articles and reviews
in English or Spanish published the previous three years were
evaluated. Other articles of interest selected by the authors or
cited by other articles were also assessed.

CD classification

CD includes UCD and MCD. The latter is divided into
iIMCD, HHV-8-associated MCD (HHV-8-MCD) and
POEMS-associated MCD. POEMS is an acronym that stands
for polyneuropathy, organomegaly, endocrinopathy, mono-
clonal plasma cell disorder and skin changes. Patients with
POEMS syndrome may present with CD-like histopathologi-
cal findings, what is known as POEMS-associated MCD
(POEMS-MCD) [8].

iMCD can be further subclassified into iMCD-TAFRO and
iMCD-not otherwise specified (iMCD-NOS) [1, 8, 9]. The
TAFRO syndrome corresponds to a subtype of iMCD featur-
ing thrombocytopenia (T), anasarca (A), fever (F), reticulin fi-
brosis (R) and organomegaly (O) [10].

CD classification is shown in Fig. 1 [1, 2, 8, 11-13].

iMCD pathophysiology

The iMCD aetiology is still unclear. It has been suggested that
iMCD involves polyclonal lymphoproliferation and hypercy-
tokinaemia that are triggered by autoimmune or autoinflam-
matory mechanisms, paraneoplastic mechanisms associated
to a clonal population, or an unidentified viral infection [13].

Unicentric CD

A hyperinflammatory state involving cytokines such as IL-6
is crucial for the pathogenesis of iMCD. Most patients have
elevated levels of circulating cytokines and symptoms may im-
prove with IL-6 inhibition or other forms of immunosuppres-
sion [13]. However, although increased amounts of
interleukin 6 are common in patients with iMCD, subsets of
symptomatic patients have normal or only slightly elevated
levels of IL-6 [12]. In a case series, concentrations of IL-6
were raised in most (57/63) patients in whom IL-6 was mea-
sured [12].

IL-6, as a multifunctional or pleiotropic cytokine, may be
responsible for autoimmune phenomena in iMCD by induc-
ing the production of autoantibodies and the expansion of
autoantibodies-producing CDS™ B-lymphocytes.

Besides, IL-6 could also dysregulate the cellular immune re-
sponse by inducing proliferation and differentiation of T cells.
In addition, increased NK cells observed in these patients indi-
cate alterations in the innate immune system and may also
participate in the development of autoimmunity [3].

The coexistence of CD, inflammatory disorders and auto-
antibodies, in the same patient, including quite specific
autoantibodies such as anti-Sjogren-syndrome-related antigen
A (SSA) or anti-centromere, may be explained because they
likely share some pathophysiology features [3]. Excessive pro-
duction of IL-6 and overactivation of IL-6 receptor (IL-6R)
signalling may contribute to the development of other acute
and chronic inflammatory disorders, including RA, GCA and
several other autoimmune conditions [14].

Thus far, a clear genomic alteration causing iMCD has not
been found. Increasing numbers of clonal alterations have
been reported in patients with UCD and iMCD, where the un-
derlying clonal neoplastic process could potentially lead to
lymph node findings characteristic of CD and increased IL-6
in iMCD.

In a recent meta-analysis review, complex karyotypes in
subsets of cases have been shown, as specific mutations in
PDGFRB N666S in 10% of unicentric CD (UCD) and in
NCOA4 1261F in 23% of idiopathic multicentric CD
(iMCD) cases. Genes affecting chromatin organization and

HHV-8-associated MCD (HIV+ / HIV-)

| Multicentric CD (MCD)|

POEMS-associated MCD

| |MCD TAFRO
Idiopathic MCD (iMCD) —[

Figure 1. Castleman disease classification. CD: Castleman disease; HHV-8: human herpesvirus-8; HIV: human immunodeficiency virus; iMCD: idiopathic
multicentric Castleman disease; MCD: multicentric Castleman disease; NOS: not otherwise specified; POEMS: polyneuropathy, organomegaly,
endocrinopathy, monoclonal plasma cell disorder and skin changes; TAFRO: thrombocytopenia, anasarca, reticulin fibrosis, renal dysfunction and

organomegaly
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abnormalities in methylation are seen more commonly in
iMCD, whereas abnormalities within the mitogen-activated
protein kinase (MAPK) and interleukin signalling pathways
are more frequent in UCD [15].

Interestingly, it has been suggested that autoinflammatory
mechanisms involving a germ-line aberration in a gene of in-
nate immunity may drive hypercytokinaemia [16]. Germ-line
mutations involving important inflammatory genes, including
IL-6 promoter polymorphisms, have been reported in iMCD
[16-19]. In addition, iMCD can clinically resemble inflamma-
tory diseases, such as SLE, adult-onset Still’s disease (AOSD),
periodic fever syndromes, haemophagocytic syndromes or the
VEXAS syndrome, which support this systemic inflammatory
disease hypothesis [16].

iMCD clinical presentation

All forms of MCD are characterized by a clinical presentation
of systemic inflammatory symptoms, generalized lymphade-
nopathy (usually of relatively small volume), organ system
dysfunction and laboratory abnormalities. The clinical spec-
trum of disease severity is very broad, ranging from minor
symptoms to rapid, severe onset of symptoms that can result
in life-threatening organ dysfunction. Symptoms usually prog-
ress rapidly; however, due to the rarity of the disease, clinical
recognition is sometimes delayed. While asymptomatic UCD
is common, asymptomatic MCD is not [13]. The inflamma-
tory iMCD symptoms usually are intermittent, occurring in
flares, whose precipitants are not clearly established. In more
severe cases, once the inflammatory flare is established, it
becomes self-sustained and may be life-threatening [13]. The
main symptoms of iMCD are presented in Table 1 [13].

Many clinical manifestations of the iMCD subtypes, despite
some overlapping features, are different from those of iMCD-
NOS and TAFRO [10]. iMCD-TAFRO comprises an aggres-
sive clinical subtype of iMCD involving thrombocytopenia,
anasarca, reticulin fibrosis, renal dysfunction and organome-
galy [1]. Outcomes of this subgroup may be worse than the
iMCD-NOS ones [10]. The presence of thrombocytopenia
and the absence of hypergammaglobulinaemia are particu-
larly suggestive of TAFRO syndrome in comparison with
iMCD-NOS.

iMCD histopathological features

Three distinct subtypes of CD can be distinguished based on
lymph node pathology: hyaline-vascular, plasma cell or mixed

Table 1. iIMCD main clinical manifestations

* Fever
* Weight loss

* Generalized lymphadenopathy, usually of relatively small volume

Splenomegaly (which may be massive) and, in some cases,
hepatomegaly

Anaemia (other cytopenias may be present)

* Hypoalbuminaemia

Elevations in inflammatory markers

* Anasarca

Intravascular depletion and renal impairment

Andrés Gonzalez Garcia et al.

cellularity type [10]. The term hyaline vascular was changed
by a 2017 consensus to hypervascular when referring to
iMCD [1]. However, the features present in the different his-
tological subtypes are now considered to occur in a spectrum
of pathologies rather than fitting into three easily definable
groups. In this way, histological subtypes can be identified
according to the predominance of hypervascular or plasma-
cellular features [1, 8].

This classification, although useful for histopathological di-
agnosis, does not have a well-defined clinical impact [1, 8].
UCD is more often associated with the hyaline-vascular sub-
type, whereas MCD, including iMCD, is more often associ-
ated with plasma cell and mixed subtypes [8, 10]. Lymph
node iMCD-TAFRO pathology is characterized by the classic
CD findings, but with higher frequency of mixed subtype and
hypervascular features [1, 10].

The 2017 consensus for the diagnosis of iMCD established
diagnostic criteria based on five histopathological features
that could be found in all forms of CD: (i) regressed/atrophic
germinal centres; (ii) follicular dendritic cells prominence; (iii)
hypervascularity; (iv) polytypic plasmacytosis; and (v) hyper-
plastic germinal centres (Table 2) [1].

iMCD diagnosis criteria

The proposed consensus diagnostic criteria include major and
minor criteria. iMCD diagnosis requires both major criteria
(characteristic lymph node histopathology and multicentric
lymphadenopathy), at least two of the 11 minor criteria with
at least one laboratory abnormality, and exclusion of infec-
tious, malignant and autoimmune/autoinflammatory disor-
ders that can mimic iMCD [1].

Consensus diagnostic criteria for iMCD are shown in
Table 2 [1].

Diagnostic criteria specific for iMCD-TAFRO were pro-
posed in 2016 by Iwaki et al. and include histopathological
and clinical criteria [20, 21]. In these criteria, characteristic
histopathological findings of lymph nodes are essential for di-
agnosis. However, lymph node biopsy from patients with
TAFRO syndrome can be sometimes difficult or nearly impos-
sible to obtain, due to anasarca, bleeding tendency or the
small size or inaccessibility of the target lymph node. In addi-
tion, prompt diagnosis and initiation of treatment without de-
lay are required to rescue these patients. Therefore, in 2019,
Masaka et al. proposed new diagnostic criteria in order to in-
clude patients without histological lymph node confirmation
[22].

However, in 2021, the 2016 diagnostic criteria of Iwaki
et al. were updated incorporating the possibility of diagnosis
without histological confirmation [23]. These authors classify
TAFRO syndrome into three categories: (i) iMCD-TAFRO:
TAFRO syndrome with lymph node histopathology compati-
ble with iMCD; (ii) Possible iMCD-TAFRO: TAFRO syn-
drome without lymph node biopsy and without other
co-morbidities (autoimmune/autoinflammatory, infectious or
tumour pathologies); (iii) TAFRO without iMCD or other co-
morbidities (TAFRO syndrome with lymph node histopathol-
ogy not compatible with iMCD or other co-morbidities).

Therefore, these authors proposed that TAFRO syndrome
is an entity that might be independent of MCD [23]. More
time and studies are needed to establish the validity of this
approach.



Table 2. Summary of consensus diagnostic criteria for iIMCD

To make the diagnosis it is necessary that:
1) Both major criteria are met (characteristic nodal histopathology and multicentric lymphadenopathy).
2) At least two of the 11 minor criteria are met, with at least one laboratory abnormality.
3) There is exclusion of autoimmune, infectious and malignant disorders that may mimic iMCD.

Major criteria Histopathology:

* Regressed/atrophic germinal centres (grade >2) with expanded mantle zones
composed of concentric rings (‘onion skin’ appearance)

* Follicular dendritic cells prominence

* Hypervascularity with prominent endothelium in the interfollicular space and vessels
penetrating into germinal centres (‘lollipop” appearance)

* Sheet-like and polytypic plasmacytosis in the interfollicular space (grade >2)

* Presence of hyperplastic germinal centres

Minor criteria Clinical:
1. B symptoms
2. Hepatomegaly or splenomegaly
3. Fluid accumulation: oedema, anasarca, ascites, or pleural effusion
4. Lymphocytic interstitial pneumonitis
5. Eruptive cherry haemangiomatosis or violaceous papules

Selected additional features supportive of, but not required for diagnosis:
* Elevated IL-6, sIL-2R, VEGF, IgA, IgE, LDH and/or B2M
* Disorders that have been associated with iMCD:
* Paraneoplastic pemphigus
* Bronchiolitis obliterans organizing pneumonia
¢ Autoimmune cytopenias
* Polyneuropathy (without diagnosing POEMS)
* Glomerular nephropathy
¢ Inflammatory myofibroblastic tumour

* Reticulin fibrosis of bone marrow (particularly in
patients with TAFRO syndrome)

Exclusion criteria:

Autoimmune or autoinflammatory diseases: Active or uncontrolled infection:
* Systemic lupus erythematosus * HHV-8
* Rheumatoid arthritis * HIV
* Adult-onset Still’s disease * Toxoplasmosis
* Juvenile idiopathic arthritis * EBV
* Autoimmune lymphoproliferative syndrome * CMV

Enlarged lymph nodes:

¢ Enlarged lymph nodes (>1 cm in short-axis diameter) in

>2 lymph node stations

Laboratory:
6. Elevated CRP or ESR
7. Anaemia
8. Thrombocytopenia or thrombocytosis
9. Hypoalbuminaemia
10. Renal dysfunction or proteinuria
11. Polyclonal hypergammaglobulinaemia

Malignancy:
¢ Lymphoma
* Multiple myeloma
¢ Plasmacytoma
¢ Follicular dendritic cell sarcoma
* POEMS syndrome

B2M: beta-2 microglobulin; CMV: cytomegalovirus; HHV-8: human herpesvirus-8; Ig: immunoglobulin; iMCD: idiopathic multicentric Castleman disease; LDH: lactate dehydrogenase; POEMS: polyneuropathy,

organomegaly, endocrinopathy, monoclonal plasma cell disorder and skin changes; sIL-2R: soluble interleukin-2 receptor; TAFRO: thrombocytopenia, anasarca, reticulin fibrosis, renal dysfunction and

organomegaly; VEB: Epstein—Barr virus; VEGF: Vascular endothelial growth factor. Adapted from [1].
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Autoimmune manifestations and conditions
associated to ilVICD

iMCD may present with a wide range of autoimmune mani-
festations and also can be associated with features that are
also found in systemic autoimmune diseases, such as glomer-
ulopathy, pulmonary arterial hypertension or skin changes
[4]. Autoimmunity-related symptoms, including arthritis and
renal dysfunction with proteinuria, are more often observed
in iMCD than in HHV-8-related MCD or UCD [10]. In ac-
cordance with iMCD diagnosis criteria, some of these autoim-
mune conditions support but are not required for iMCD
diagnosis, including paraneoplastic pemphigus, bronchiolitis
obliterans organizing pneumonia (BOOP), autoimmune cyto-
penias, polyneuropathy (without diagnosing POEMS), or glo-
merular nephropathy. However, paraneoplastic pemphigus
and BOOP are more characteristic of UCD than iMCD.

In addition, iMCD may co-occur with several autoimmune
or autoinflammatory conditions. Table 3 summarizes the
main autoimmune manifestations and inflammatory condi-
tions associated to iMCD [1, 3, 4, 8, 16, 24, 25].

Autoantibodies

Autoantibodies, ANA, anti-platelet and SSA may be found in
up to 30% of iMCD patients [1, 12]. Other antibodies that
can be found include: ds-DNA, ENA, ANCA or ACA [3].

The presence of autoantibodies may lead to a misdiagnosis
of an inflammatory disease. IMCD could be suspected taking
into account its clinical hallmarks [1]. However, it is often
clinically unrecognized. Typically, iMCD is diagnosed when
characteristic Castleman-like lymph node histopathological
features are found in a node biopsy examination, HHVS test-
ing is negative, and other diseases that are known to cause
these histopathological features are excluded [1]. Patients
with autoantibodies, who do not meet the full criteria for an
inflammatory condition and have pathologic features and
other criteria consistent with CD are diagnosed as CD [1].

Autoimmune cytopenias

Anaemia is a common symptom of iMCD. In the largest se-
ries, anaemia was reported in 79 of 91 patients in whom hae-
moglobin was measured [12]. It is often microcytic and
consistent with anaemia of chronic inflammation [1, 26].
However, autoimmune haemolytic anaemia (AIHA) is a rela-
tively frequent complication of MCD. It may be present in up
to 30-40% of the patients and can be the initial presentation.
Immune thrombocytopenia is less frequent but has been
reported in 5% to 20% of MCD cases. The combination of
ATHA and immune thrombocytopenia (Evans syndrome) has
been reported but in the context of CD requires ruling out a
diagnosis of autoimmune lymphoproliferative disorder [10].
Other causes of anaemia may be present in iMCD.
Reticulin fibrosis of bone marrow is a characteristic feature in
iMCD-TAFRO, although it can also be present in iMCD-
NOS, and may result in anaemia [27]. Thrombotic microangi-
opathy (TMA) is a disorder that also presents with anaemia,
together with thrombocytopenia, purpura and renal failure
[28]. The classic conditions that cause TMA are haemolytic
uraemic syndrome and thrombotic thrombocytopenic pur-
pura, but iMCD-TAFRO is another possible cause [28].
Unexplained iron-deficiency anaemia has been rarely
reported, particularly in paediatric UCD [29]. Chronic over-
production of IL-6 may be associated with inappropriate

Andrés Gonzalez Garcia et al.

Table 3. Autoimmune and autoinflammatory conditions associated with
iIMCD or mimicking iMCD clinical features or histopathology

Autoantibodies without a defini-
tive autoimmune diagnosis (ANA,
anti-platelet, anti-SSA, etc.)
Autoimmune haemolytic anaemia
Immune thrombocytopenic
purpura

Pulmonary arterial hypertension
Sicca syndrome

Glomerulopathy

Paraneoplastic pemphigus
Polyneuropathy (without diagnos-
ing POEMS)

Skin abnormalities including rash,
hyperpigmentation or cherry
haemangiomatosis

Bronchiolitis obliterans organizing
pneumonia

Interstitial lung disease

Possible autoimmune
manifestations of
iMCD

Autoimmune/autoin-
flammatory diseases
reported to co-occur
with iMCD

Myasthenia gravis

Psoriasis

Amyloidosis

Familial mediterranean fever
Sarcoidosis

Acquired factor VIII deficiency
Pure red cell aplasia

Conditions that * Haemophagocytic
resemble lymphohistiocytosis®
histopathological * POEMS-associated MCD
iMCD findings ¢ Autoimmune connective tissue

diseases
* Systemic lupus erythematosus
* Rheumatoid arthritis

Autoimmune lymphoproliferative
syndrome

IgG4-related disease

Relapsing polychondritis

VEXAS syndrome

Conditions that resem- * Adult-onset Still’s disease
ble clinical iMCD * Systemic juvenile idiopathic
findings arthritis

*Haemophagocytic lymphobhistiocytosis shares significant overlap with
iMCD, but more data are needed to determine whether haemophagocytic
lymphobhistiocytosis should be excluded or considered an associated disease
[1]. ANA: anti-nuclear antibodies; iMCD: idiopathic multicentric
Castleman disease; POEMS: polyneuropathy, organomegaly,
endocrinopathy, monoclonal plasma cell disorder and skin changes; SSA:
Sjogren’s-syndrome-related antigen A; VEXAS: vacuoles, E1 enzyme,
X-linked, autoinflammatory, somatic. Adapted from [1, 3, 4, 8, 20-22].

production of hepcidin, a peptide hormone secreted by the
liver in response to iron loading and inflammation. Hepcidin
blocks iron release from macrophages and hepatocytes and
inhibits intestinal iron absorption [29-31].

Peripheral neuropathy
Demyelinating peripheral neuropathy is frequently observed
with CD. In fact, the presence of peripheral neuropathy is a
feature that supports the iMCD diagnosis, although it is not
necessary for the diagnosis [1]. The pathophysiology is un-
known [10].

In UCD, peripheral neuropathy is less frequent and usually
sensory in nature, whereas in the context of MCD, the neu-
ropathy can be more severe and sensorimotor. Any clinical
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evidence of peripheral neuropathy requires careful evaluation
of the diagnosis of POEMS syndrome [10]. In a patient with
HHYV-8 negative MCD and peripheral neuropathy, the fol-
lowing tests should be performed to rule out POEMS syn-
drome [8]: (i) A PET/CT scan to rule out sclerotic bone
lesions (or review CT images); (ii) M protein in serum and
urine protein electrophoresis; (iii) comprehensive endocrine
testing (pituitary, thyroid, adrenal and gonadal axes); (iv) a
bone marrow biopsy to rule out the presence of clonal plasma
cells and megakaryocyte hyperplasia and atypia; and (v) pul-
monary function tests and neurological assessments.

The severity of peripheral neuropathy is less in CD patients
with peripheral neuropathy but not concurrent POEMS, fol-
lowed by POEMS-MCD and worst in classic POEMS without
MCD [8].

Renal involvement

Renal dysfunction or proteinuria is frequently observed in
MCD, mainly in the mixed or plasma cell subtype, with very
heterogeneous clinical and histological findings [32].
Retrospective studies have reported renal abnormalities in up
to 25% of MCD. Glomerular lesions, such as membranopro-
liferative glomerulonephritis (MPGN), secondary amyloidosis
and interstitial nephritis are the most common renal pathol-
ogy findings [10, 32-34]. Lesions of TMA can be observed in
the presence of anti-ADAMTS13 antibodies [10].

In patients with TAFRO syndrome, TMA and MPGN-like
lesions are the most common histological findings in a renal
biopsy [35, 36]. Some patients may have both type of lesions
[37, 38]. Abnormal production of IL-6 and vascular endothe-
lial growth factor (VEGF) may explain the renal injury [36].

Paraneoplastic pemphigus

Paraneoplastic pemphigus corresponds to the clinical presen-
tation of pemphigus vulgaris in the context of a malignancy,
mainly B-cell malignancy [10], but may also be associated
with CD [39-44].

No specific histology of CD is associated with the existence
of paraneoplastic pemphigus, but it is much more common in
the context of UCD than in MCD [10].

In CD, the presence of mouth ulceration is highly suggestive
of pemphigus and requires a careful skin and pulmonary eval-
uation [10]. Disease severity correlates directly with involve-
ment of the lung. Pulmonary manifestations include
dyspnoea, hypoxaemia, bronchiolitis obliterans and obstruc-
tive pulmonary ventilatory dysfunction. Autoantibodies tar-
geting desmoplakin are often present [10].

There is no standardized treatment for paraneoplastic pem-
phigus. Systemic corticosteroids, azathioprine, mycopheno-
late mofetil, ciclosporin, intravenous and intralesional
rituximab, cyclophosphamide, plasmapheresis and intrave-
nous immunoglobulin have been used with variable results
[39, 45-47].

Inflammatory conditions that resemble clinical
or histopathological MCD findings

The characteristic ‘Castleman-like” histopathologic changes in
MCD may be present in several inflammatory conditions
(Table 3) [1, 10, 16, 48]. For example, 15%-30% enlarged
lymph nodes from patients with SLE may display MCD-like
histopathology [1]. POEMS-associated MCD, immunoglobu-
lin G4-related disease (IgG4-RD) or the VEXAS syndrome are

other conditions where histology findings may mimic those of
iIMCD and it is necessary to be taken into account. In addi-
tion, there are autoinflammatory diseases such as AOSD
[6, 49] or systemic juvenile idiopathic arthritis (sJTA) [50] that
may resemble the iMCD clinical features.

Any disorders that can mimic iMCD should be excluded
before a definitive diagnosis of iMCD is established. The diag-
nostic evaluation should be based on the clinical presentation,
and may require additional studies as indicated, and careful
clinical correlation [1]. According to the iMCD diagnosis cri-
teria, the following autoimmune or autoinflammatory condi-
tions that share similar clinical or histopathological MCD
findings have to be ruled out before an iMCD diagnosis is
confirmed [1]: (i) SLE; (ii) RA; (iii) AOSD; (iv) juvenile idio-
pathic arthritis; and (v) autoimmune lymphoproliferative syn-
drome [51].

Autoimmune connective tissue diseases: SLE
and RA

Patients with SLE may present with generalized or localized
lymphadenopathy. Even though lymphadenopathy is not in-
cluded in the classification criteria for the disease, it is a com-
monly seen feature in SLE patients. Lymph node biopsy is
performed more frequently in recent years to rule out malig-
nancy [52], and the results may lead to an MCD misdiagnosis
[53, 54]. In a study of lymph nodes from 21 patients with
SLE, 6 out of 21 cases (29%) had histological features of CD
[55]. In another study, 5 out of 33 SLE patients (15%)
had features of CD [56]. On the other hand, iMCD patients
may present lupus-like symptoms such as arthritis, cutaneous
manifestations or renal disease which may cause a misdiagno-
sis [1].

Similarly, lymphadenopathy is frequently associated with
RA. Reactive non-neoplastic tissue comprises the majority of
the lymph node lesions. However, some of the histological
disorders identified are compatible with MCD [57]. Similarly,
as in iMCD, IL-6 dysregulation is critical in the pathogenesis
of RA [14].

Adult-onset Still’s disease and systemic juvenile
idiopathic arthritis

AOSD is a systemic autoinflammatory disorder analogous to
sJIA. Both diseases could be part of a spectrum, defined by
the age of onset of the disease [58]. Clinically, AOSD [6, 49]
and sJIA [50] may resemble iMCD, especially if the arthritis
precedes other MCD manifestations. The diagnosis of these
conditions is usually based on a thorough clinical evaluation
and exclusion of other possible and more common disorders,
together with criteria that can guide the diagnostic approach
[58, 59]. Lymph node biopsy could help differentiate iMCD
from these conditions [58].

Autoimmune lymphoproliferative syndrome

Autoimmune lymphoproliferative syndrome (ALPS) is a rare
non-malignant lymphoproliferative disorder whose precise
aetiology has not yet been clarified in detail. The clinical pre-
sentations of ALPS includes lymphadenopathy, splenomegaly
and autoimmune cytopenias which are caused by unregulated
lymphocyte proliferation due to impaired T-cell apoptosis
[51]. Its histopathological findings may mimic MCD histopa-
thology [51]. The diagnostic criteria for ALPS were created by
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consensus in 1999, revised in 2010 and may help to differenti-
ate this condition from iMCD [60].

POEMS-associated MCD

POEMS syndrome is a paraneoplastic syndrome associated
with clonal plasma cell neoplasms. POEMS stands for: pe-
ripheral neuropathy, organomegaly, endocrinopathy, mono-
clonal gammopathy, and skin changes [61]. Other clinical
findings of POEMS syndrome include papilloedema, pleural
effusions, ascites, sclerotic bone lesions and thrombocytosis
[10, 61-63].

Classic POEMS syndrome is most often associated with
osteosclerotic myeloma [8]. However, occasionally, patients
with HHV-8 negative MCD are simultaneously diagnosed
with POEMS syndrome; this co-existence is defined as
POEMS-MCD. It is suspected that the same pathologic plas-
matic cells causing the POEMS syndrome are also responsible
for the concurrent MCD [8].

It has been agreed to distinguish POEMS-MCD from iMCD,
because POEMS is associated with a monoclonal plasma cell
disorder and has a different natural history and therapeutic ap-
proach than iMCD [1]. In fact, the presence of POEMS syn-
drome is an exclusion criterion for iMCD diagnosis [1].

Recently, the criteria for the diagnosis of POEMS syndrome
have been updated. Mandatory major criteria include polyra-
diculoneuropathy and the presence of a monoclonal plasma
cell-proliferative disorder [61]. Patients with CD and neurop-
athy without POEMS syndrome typically have a mild, pain-
less and distal sensory neuropathy. In contrast, patients with
POEMS syndrome with or without CD typically have painful
sensorimotor neuropathy, most severe in those without CD
[8, 62].

IgG4-related disease

Another differential diagnosis of iMCD, especially of the plasma
cell type, is IgG4-RD, which is a systemic inflammatory disorder
characterized by sclerosing inflammation rich in IgG4-
expressing plasma cells. This disease frequently affects the pan-
creas, salivary glands and lymph nodes, but it can involve almost
any tissue [64-70]. Misdiagnosis may be due to the fact that
iMCD patients may have an elevated serum IgG4 level, while
some cases of [gG4-RD may show Castleman-like histopathol-
ogy. Besides, both conditions present with systemic lymphade-
nopathy with extranodal involvement, and affected organs may
overlap between the two conditions [2, 71].

In general, patients with IgG4-RD tend to be older than
patients with iMCD [2]. Clinically, findings suggestive of
iMCD are the presence of fever, high CRP, IL-6 and IgA levels
and the absence of orbital, salivary gland and pancreatic in-
volvement [71]. Atopic manifestations history is observed in
almost 70% of the IgG4-RD cases but in <30% of patients
with iMCD [66]. Serum IgG4 levels or absolute number of
IgG4-positive cells in tissue are not useful for differentiating
between the two conditions; the serum IgG4/IgG ratio and the
ratio of IgG4/IgG-positive cells in tissue are more reliable dif-
ferentiators [2].

Histologically, both conditions may be rich in plasma cells,
but the plasma cells are often arranged in sheets in iMCD,
whereas in [G4-RD are more commonly mixed with lympho-
cytes [2].

The diagnosis of IgG4-RD is based on the combined presence
of the characteristic histopathological features and increased
numbers of IgG4+ plasma cells demonstrated by
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immunohistochemistry. The critical histopathological features
are a dense lymphoplasmacytic infiltrate, a storiform pattern of
fibrosis and obliterative phlebitis [72, 73]. In addition, circulat-
ing plasmablasts/plasma cells expressing CD197CD24~CD38"
phenotypic markers are significantly elevated in IgG4-RD. This
cell population might be a potentially useful biomarker for
IgG4-RD diagnosis in the future [74].

On the other hand, exclusion criteria for I[gG4-RD have been
proposed and include clinical findings (continuously elevated se-
rum level of CRP, elevated serum level of IgA and elevated se-
rum level of IgM) and pathological findings (sheet-like
proliferation pattern of mature plasma cells, high degree of hae-
mosiderin deposition and neutrophilic infiltration) [70, 75].

A summary of the main differences between IgG4-RD and
iMCD is shown in Table 4 [2, 55].

VEXAS syndrome

Recently, a novel disorder named VEXAS syndrome was
identified in patients with adult-onset inflammatory syn-
dromes, often accompanied by myelodysplastic syndrome.
VEXAS stands for vacuoles, E1 enzyme, X-linked, autoin-
flammatory and somatic [76]. This syndrome is a monogenic
disease of adulthood caused by acquired mutations in UBA1,
a gene encoding for the ubiquitin-activating enzyme 1, in hae-
matopoietic progenitor cells [77].

Patients with VEXAS syndrome develop inflammatory and
haematological symptoms including fever, cytopenia, derma-
tologic manifestations (including neutrophilic dermatosis and

Table 4. Summary of different characteristics between IgG4-related
disease and iMCD

IgG4-RD iMCD
Clinical features
* Atopic history (atopic Often Rare
dermatitis, allergic rhinitis,
asthma)
* Exocrine gland Often Rare
involvement (lacrimal
glands, salivary glands or
pancreas)
* Lymph node involvement Sometimes Major criteria
for diagnosis
Biomarkers
* CRP Normal High
* Haemoglobin Normal Low
* Platelet Normal High/low
* Albumin Normal Low
¢ IgG4: IgG ratio High Normal
e IgA Normal High
e IgM Normal High
* IL-6 Normal High
Histology
* Germinal centres Often Sometimes
expansion
* Mature plasma cells with Rare Often
sheet-like proliferation
* Haemosiderin deposition Rare Often
* IgA+ cells Rare Abundant

IgG-4 RD: IgG4-related disease; iMCD: idiopathic multicentric Castleman
disease. Adapted from [2, 55].
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cutaneous vasculitis), pulmonary inflammation and chondritis
[76, 77]. The VEXAS syndrome may overlap with myelodys-
plastic syndromes presenting with autoimmune disorders [78]
and inflammatory syndromes [76]. Misdiagnosis of iMCD
may also occur [25].

VEXAS syndrome can be diagnosed by bone marrow
biopsy findings showing vacuolization of erythroid and
myeloid precursors [79], biopsy of infiltrated skin lesions,
that may show neutrophilic dermatosis with co-existing
or exclusive leukocytoclastic vasculitis [80] and DNA
sequencing [76].

Conclusions

The working flowchart for diagnoses of iMCD may start by
the first division into UCD and MCD. Then, MCD associated
with HHV-8 infection, POEMS associated MCD and condi-
tions mimicking MCD must be ruled out [24]. HHV-8 infec-
tion status may be determined through special staining of
lymph nodes for latency-1jassociated nuclear antigen-1
(LANA-1) and serology polymerase chain reaction test. Once
the iMCD diagnose is made, TAFRO syndrome must be ruled
out [24].

The diagnosis of iMCD is challenging and requires collabo-
ration between clinicians and pathologists. The diagnosis of
MCD is based on the clinical signs of systemic inflammation,
serological tests and typical pathological features. It is impor-
tant to exclude other diseases such as autoimmune diseases
that have similar clinical manifestations and pathological
findings.
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