
727

51Castleman Disease

Luke Chen and David C. Fajgenbaum

Overview
• There are at least 4 clinically distinct subtypes of Castleman 

disease: unicentric Castleman disease (UCD), human her-
pes virus (HHV) 8-associated multicentric Castleman dis-
ease (typically associated with HIV), POEMS-associated 
multicentric Castleman disease, and HHV-8-negative/idio-
pathic multicentric Castleman disease (iMCD).

• iMCD is often further subdivided into iMCD-TAFRO and 
iMCD-Not Otherwise Specified (NOS). TAFRO is an 
acronym for: thrombocytopenia, anasarca, fever, reticulin 
fibrosis, renal dysfunction, and organomegaly. iMCD-
NOS patients tend to have thrombocytosis, plasmacyto-
sis, hypergammaglobulinemia, and a less severe clinical 
course than iMCD-TAFRO.

• Histopathological features should not be the basis upon 
which UCD is differentiated from MCD. Rather, the dis-
tinction between UCD and MCD should be made by 
imaging alone.

• Historically, Castleman disease was categorized by the 
histopathologic appearance of lymph nodes but this pro-
vides limited clinical utility.

• First-line treatment of UCD always includes surgical 
resection, when possible. Complete surgical resection of 
the involved lymph node(s) is almost always curative.

• Highly active antiretroviral therapy (HAART) and ritux-
imab are quite effective for HHV-8 associated MCD.

• Biologic therapies targeting interleukin-6 are first-line 
therapies for the treatment of iMCD.

Pearl Castleman disease describes a group of diseases that 
should first be divided into unicentric Castleman disease and 
multicentric Castleman disease.

Comment: Unicentric Castleman disease involves one or 
more lymph nodes in one region, generally forming a size-
able mass. For resectable unicentric Castleman disease, 
complete surgical resection is typically curative. For unre-
sectable unicentric Castleman disease, debulking with embo-
lization or immunotherapy such as rituximab or other 
treatments for MCD may facilitate safer surgical resection. 
Treatments for multicentric Castleman disease are tailored 
based on the etiology/subtype and disease severity. There are 
occasional patients with a “regional” distribution of lymph 
nodes that are not easily classifiable as either UCD or MCD. 
Evidence based consensus diagnostic criteria exist for UCD 
and iMCD. (cite: https://pubmed.ncbi.nlm.nih.
gov/33284946/ and https://pubmed.ncbi.nlm.nih.
gov/28087540/)

Myth Multicentric Castleman disease does not occur in 
pediatrics.

Reality: All forms of Castleman disease can occur at any 
age. The average age of patients at diagnosis is in the 40s, but 
that reflects the average of a range of patients diagnosed 
from 1 to 70 years old (Liu et al. 2016).

Pearl The Castleman Disease Collaborative Network 
(CDCN) is an excellent resource for physicians, researchers, 
and patients.

Comment: The CDCN provides up-to-date information 
about the disease at www.CDCN.org, an online forum for 
physicians to communicate with experts about the disease, 
annual meetings for physicians and patients, and opportuni-
ties for patients to contribute their medical data to research 
through the ACCELERATE Registry (www.CDCN.org/
ACCELERATE) or to contribute blood samples to research.

Pearl The etiology of iMCD is still unknown but it is prob-
ably not triggered by an acute viral infection.
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Comment: Multiple efforts to search for a viral infection 
as the etiological driver of HHV-8-negative/idiopathic MCD 
(iMCD) have been unsuccessful (Nabel et al. 2019). A virus 
may be involved but somatic mutations, germline mutations, 
or autoimmune mechanisms are more likely to be causative 
drivers.

Myth Castleman disease is a benign, indolent condition in 
all cases.

Reality: Although UCD is quite benign and indolent, a 
small portion of UCD patients will go on to develop FDC 
sarcoma or paraneoplastic pemphigus with bronchiolitis 
obliterans organizing pneumonia, which is life threatening. 
Further, a large proportion of HHV-8-associated MCD 
patients died before the advent of highly active antiretroviral 
therapy (HAART) and rituximab. HAART and rituximab are 
quite effective for HHV-8 associated MCD and have thus 
turned this disease into a manageable condition. Though 
progress has also been made for iMCD and POEMS-MCD, 
important work remains. Currently,  one- quarter to one-third 
of iMCD patients die within 5  years of diagnosis, and 
POEMS-MCD patients often have significant morbidity 
related to the motor polyneuropathy (Dispenzieri et al. 2012; 
Cohen et al. 2021).

Pearl Multicentric Castleman disease (MCD) should be 
divided into HHV-8-associated MCD, which is often found in 
individuals who are HIV-positive or otherwise immunocom-
promised; POEMS (polyneuropathy, organomegaly, endo-
crinopathy, M-protein, skin changes)-associated MCD; and 
HHV-8 negative or idiopathic multicentric Castleman dis-
ease (iMCD).

Comment: Sub-dividing MCD is critical as the treatment 
approach and progress varies considerably between sub-
groups. HHV-8-associated MCD is typically treated with 
rituximab with the addition of cytotoxic chemotherapy or 
HIV-directed therapy, if needed. POEMS-associated MCD 
treatment should be directed at the monoclonal plasma cell 
population. HHV-8-negative/idiopathic MCD cases who do 
not have concurrent POEMS syndrome should be treated 
with first-line anti-IL-6 therapy (Fajgenbaum 2018).

Myth MCD is uncommon in individuals who are HHV-8- 
negative or HIV-negative. Thus, if evidence of HHV-8 or HIV 
is not present in a patient with possible MCD, then it is 
unlikely the patient has MCD.

Reality: HIV-negative, HHV-8-negative MCD is actually 
the most common subtype of MCD. In fact, over 50% of 
MCD patients are HHV- 8- negative and HIV-negative and 
thus have iMCD (Liu et al. 2016). Therefore, the absence of 
HHV-8 does not affect the conclusion about whether or not a 
patient has MCD.

Pearl There seems to be an increased risk in malignancies 
among patients with Castleman disease.

Comment: The relative increase in risk of malignancy is 
not known, but a study from 2016 suggested that iMCD 
patients had approximately a threefold increased risk of 
malignancies. Hematologic malignancies, particularly lym-
phoma, appear to be overrepresented (Liu et  al. 2016). 
Further investigation and discussion with experts in the com-
munity suggests that this risk may be lower in reality because 
there may have been some misdiagnosed patients included in 
the analysis.

Myth HIV infection is a risk factor for all types of Castleman 
disease.

Reality: HIV infection, the primary risk factor for HHV- 
8- associated MCD, is not a risk factor for the other forms of 
Castleman disease.

Pearl The iMCD-TAFRO (thrombocytopenia, anasarca, 
fever, reticulin fibrosis, renal dysfunction, and organomegaly) 
syndrome is a particularly aggressive clinical subtype of 
iMCD. The stormy presentation of TAFRO contrasts with that 
of iMCD-NOS, which tends to have a more chronic, indolent 
clinical course characterized by more marked lymphadenopa-
thy, thrombocytosis, and hypergammaglobulinemia.

Comment: TAFRO syndrome was first described in 2010 
(Takai et al. 2010). This syndrome is associated with severe 
organ damage and serositis. Although reticulin fibrosis of the 
bone marrow is part of the acronym, this feature is only seen 
in about 30–40% of patients. TAFRO can be associated with 
iMCD or can occasionally occur in the absence of iMCD. The 
lymphadenopathy and organomegaly of TAFRO are rela-
tively mild (Fig. 51.1). Moreover, the polyclonal hypergam-
maglobulinemia typical of iMCD-NOS is often absent in 
TAFRO. Thus, it can be difficult to make a histological diag-
nosis of iMCD-TAFRO and a high index of suspicion is 
needed (Nishimura 2021). iMCD-TAFRO and iMCD (NOS) 
are contrasted in Table 51.1.

Pearl Adrenalitis or adrenal necrosis is often an early clue 
to TAFRO.

Comment: In patients presenting with adrenalitis or 
adrenal necrosis, severe inflammation, and serositis/anasarca 
(Fig.  51.2), TAFRO should be considered. Numerous case 
reports and case series have noted adrenal abnormalities as 
an early feature, particularly in younger Asian patients (Chen 
et al. 2021b; Kurokawa et al. 2020).

Pearl The eruption of cherry hemangiomas on the skin can 
be a sign of iMCD diagnosis or relapse of iMCD.

Comment: iMCD patients can have a rapid appearance 
(or eruption) of cherry hemangiomas at the time of diagnosis 
or relapse (Fajgenbaum et al. 2013).
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Fig. 51.1 Positron emission tomography image demonstrating small, 
bilateral (up to 2.9 cm) cervical lymphadenopathy, mild hepatomegaly 
(24 cm in midclavicular line) with diffuse increased bone marrow and 
splenic uptake in a patient with iMCD-TAFRO. This image underscores 
the points that the lymphadenopathy and organomegaly of TAFRO are 
mild compared to these features in other forms of iMCD (iMCD-NOS). 
In addition, the polyclonal hypergammaglobulinemia typical of iMCD-
NOS is often absent in TAFRO. (Figure courtesy of Dr. Don Wilson)

Fig. 51.2 Fused positron emission tomography (PET) and computed 
tomography (CT) images demonstrating ascites, retroperitoneal strand-
ing, and subcutaneous edema in a patient with iMCD-TAFRO (Figure 
courtesy of Dr. Don Wilson)Table 51.1 TAFRO versus iMCD (NOS)

TAFRO iMCD-NOS
Thrombocytopenia Thrombocytosis
Anasarca Mild serositis
Fever Fever
Reticulin fibrosis Bone marrow plasmacytosis
Renal dysfunction Mild renal dysfunction
Organomegaly Mild organomegaly
Adrenalitis N/A
Mild lymphadenopathy Marker lymphadenopathy
Normal immunoglobulin levels Hypergammaglobulinemia

Myth Histopathologic subtype should be used to guide 
iMCD treatment.

Reality: Insufficient evidence exists to use histopathologic 
subtype to guide iMCD treatment. Interobserver agreement 

between pathologists with regard to histopathologic subtype is 
not reliable. A large portion of iMCD-TAFRO cases are char-
acterized as having hypervascular/hyaline vascular histopath-
ologic subtype. These often respond to IL-6 blockade. In 
contrast, some less severe iMCD cases that also have hyaline 
vascular histopathology are less likely to respond to IL-6 
blockade (Fajgenbaum 2020). The categorization outlined in 
Fig. 51.3 is more useful for risk stratification and management 
than categorizations based on histopathology.

Myth There are 3 distinct histopathologic variants of 
Castleman disease: a hyaline vascular form, a plasmacytic 
form, and a mixed variant.

51 Castleman Disease
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1. Unicentric Castleman disease (UCD)

2. Multicentric Castleman disease (MCD)

   • POEMS-associated MCD

   • HHV-8-associated MCD (some patients HIV+, others HIV-)

   • Idiopathic (iMCD)

       iMCD-TAFRO (thrombocytopenia, anasarca, fever, reticulin
       fibrosis, renal insufficiency, and organomegaly)

      iMCD-NOS (not otherwise specified)

Fig. 51.3 Overview of Castleman disease (adapted from Dispenzieri 
2020)

Reality: A spectrum of histopathologic features can be 
seen in Castleman disease and pathologists are inconsistent 
in how they separate patients into one histopathological sub-
type or another. Although hyaline vascular, plasmacytic, and 
mixed are still terms used to describe the spectrum of fea-
tures seen in iMCD and all CD patients must demonstrate 
histopathologic features consistent with CD, the distinctions 
between these histopathological features are fuzzy and clas-
sifications rendered vary widely by pathologist (Fajgenbaum 
2020).

Myth If a patient has hyaline vascular histopathologic sub-
type, then they almost certainly have unicentric Castleman 
disease.

Reality: This is not correct. A large portion of MCD 
patients demonstrate hyaline vascular histopathological fea-
tures, which are often referred to as “hypervascular.” 
Histopathological features should not be the basis upon 
which UCD is differentiated from MCD. Rather, the distinc-
tion between UCD and MCD should be made by imaging 
alone.

Myth If a patient with multicentric Castleman disease has 
hyaline vascular histopathological features, then they likely 
have an indolent form of MCD.

Reality: While there have been reports of patients with 
iMCD who have hyaline vascular histopathological features 
that present with an indolent case, the most severe iMCD-
TAFRO cases tend to have histopathological features consis-
tent with a hyaline vascular or hypervascular designation. 
This highlights the importance of not using histopathological 
features to infer prognosis and treatment.

Myth If a patient has plasmacytic histopathologic subtype, 
then they almost certainly have MCD rather than UCD.

Reality: This is not correct. A large portion of MCD 
patients demonstrate “mixed” histopathological features that 
are difficult to classify unequivocally, and UCD patients can 
demonstrate plasmacytic histopathologic features (i.e., they 
are not confined to having hyaline vascular findings). Again, 
histopathological features should not be the basis on which 

UCD and MCD are distinguished: the distinction should be 
made with imaging alone.

Pearl A histological diagnosis is necessary for diagnosis of 
iMCD (Fig. 51.4).

Comment: Although there are occasionally times when 
treatment must be administered before establishment of the 
diagnosis, histological review of lymph node tissue is essen-
tial to diagnosing iMCD and to excluding mimickers such as 
lymphoma. In addition to histopathological criteria, patients 
must also have multicentric lymphadenopathy, clinical fea-
tures consistent with iMCD, and meet exclusion criteria. The 
hemophagocytic variant of intravascular B-cell lymphoma 
and IgG4-related disease (Ponzoni et  al. 2018; Chen et  al. 
2019; Sasaki et al. 2017) are both notable histologic mimick-
ers of iMCD.

Myth iMCD patients can be asymptomatic.
Reality: Since patients must demonstrate at least 2 clini-

cal minor criteria and have at least 1 laboratory abnormality 
to be diagnosed with iMCD (Fajgenbaum et al. 2017), it is 
not possible to have an iMCD patient who is asymptomatic 
at presentation. The clinical and laboratory criteria for iMCD 
are summarized in Table 51.2. The upshot of these criteria is 
that any patient who fulfills criteria for classification as an 
iMCD patient would have symptoms of one sort or another 
that are compatible with iMCD.

Myth UCD patients are never symptomatic.
Reality: A small but notable portion of UCD patients 

present with constitutional symptoms and a smaller portion 
demonstrate symptoms related to compression of neighbor-
ing structures or an iMCD-like inflammatory syndrome. 
First- line treatment of UCD always includes surgical resec-
tion, when possible. If the UCD lesion is unresectable, treat-
ment should be determined based on symptoms. 
Asymptomatic patients can be followed with a watch-and-
wait approach. In contrast, patients with symptoms related to 
compression by a UCD mass should receive B-cell depletion 
therapy to shrink the lymph node. Patients with inflamma-
tion-related symptoms should receive anti-IL-6 therapy to 
reduce inflammation (van Rhee 2020).

Myth All cases of UCD are cured with surgical excision.
Reality: Complete surgical resection of the involved 

lymph node(s) is almost always curative when able to be per-
formed and is considered the gold standard approach for the 
treatment of UCD.  For some patients, however, complete 
lymph node resect is not possible. Rarely, patients who have 
undergone what appears to have been a complete resection 
experience either symptom recurrence or lingering symp-
toms that never really abate (van Rhee 2020).

L. Chen and D. C. Fajgenbaum
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Fig. 51.4 Lymph node histopathology in idiopathic multicentric Castleman disease (iMCD). (a) Many regressed germinal centers. (b) Prominent 
follicular dendritic cells. (c) Prominent vascularity. (d) Marked plasmacytosis (Figure courtesy of Dr. Brian F. Skinnider)

Table 51.2 Clinical and laboratory criteria for iMCDa

Clinical:
   •  Constitutional symptoms: night sweats, fever (>38 °C), weight 

loss, or fatigue (≥Common Terminology Criteria for Adverse 
Events lymphoma score for B symptoms)

   •  Large spleen and/or liver
   •  Fluid accumulation: edema, anasarca, ascites, or pleural effusion
   •  Eruptive cherry hemangiomatosis or violaceous papules
   •  Lymphocytic interstitial pneumonitis
Laboratory:
   •  Elevated C-reactive protein (CRP) > 10 mg/L or ESR > 15 mm/h
   •  Anemia (hemoglobin <12.5 g/dL for males, <11.5 g/dL for 

females)
   •  Thrombocytopenia (platelets <150 k/μL) or thrombocytosis 

(platelets >400 k/μL)
   •  Hypoalbuminemia (albumin <3.5 g/L)
   •  Renal dysfunction (eGFR <60 mL/min/1.73 m2) or proteinuria 

(total protein 150 mg/24 h or 10 mg/100 mL)
   •  Polyclonal hypergammaglobulinemia (total gamma globulins or 

IgG > 1700 mg/dL)
aPatients must demonstrate at least 2 clinical minor criteria and have at 
least 1 laboratory abnormality to be diagnosed with iMCD (Fajgenbaum 
et al. 2017)

Pearl All three forms of MCD are best described as “cyto-
kine storm” disorders.

Comment: Though only recently defined, cytokine 
storm describes a group of disorders of immune dysregula-
tion characterized by constitutional symptoms, systemic 
inflammation, and multiorgan dysfunction that can lead to 
multiorgan failure if inadequately treated. Improvement in 
outcomes with immunosuppressive or anti-cytokine thera-
pies, which is observed in all three forms of MCD, supports 
the concept that these conditions should be included under 
the umbrella of cytokine storm (Fajgenbaum and June 
2020).

Myth iMCD can be diagnosed concurrently with lupus or 
lymphoma.

Reality: In order to diagnose iMCD, a series of tests are 
required to exclude diseases such as lupus and lymphoma 
that can mimic iMCD (Fajgenbaum et al. 2017). A full list of 
important mimickers not to overlook and to exclude is shown 
in Table 51.3.

51 Castleman Disease



732

Table 51.3 iMCD mimickers not to miss

Infection-related disorders
   •  HHV-8
   •  Clinical EBV-lymphoproliferative disorders
   •  Inflammation and lymphadenopathy caused by infections such 

as CMV, toxoplasmosis, HIV, tuberculosis
Autoimmune/autoinflammatory diseases
   •  Systemic lupus erythematosus
   •  Rheumatoid arthritis
   •  Adult-onset still disease
   •  Juvenile idiopathic arthritis
   •  Autoimmune lymphoproliferative syndrome
Malignant/lymphoproliferative disorders
   •  Lymphoma
   •  Plasma cell myeloma
   •  Primary lymph node plasmacytoma
   •  FDC sarcoma
   •  POEMS syndrome (POEMS-associated MCD)

Pearl Polyclonal hypergammaglobulinemia, an important 
clue to the diagnosis of some cases of iMCD, is rarely found 
in the iMCD-TAFRO clinical subtype.

Comment: Patients with iMCD-NOS often present with 
an impressive polyclonal hypergammaglobulinemia. In fact, 
a hypergammaglobulinemia exceeding total immunoglobu-
lins of higher than 17 g/L is a minor criterion for diagnosis of 
iMCD (Fajgenbaum et al. 2017). This stands in contrast to 
iMCD-TAFRO, which despite its often highly inflammatory 
nature and stormy presentation is almost never associated 
with gamma globulin levels that are any more than mildly 
elevated.

Any (or all) of the IgG subclasses may be elevated in 
iMCD-NOS patients. This includes an IgG4 hypergamma-
globulinemia, which means that iMCD-NOS associated with 
an elevated serum IgG4 can mimic IgG4-RD (Zhao et  al. 
2020). In fact, IgG4-RD is another condition in which all 
four IgG subclasses can be elevated, meaning that some 
other basis for distinguishing between these conditions is 
required. In iMCD-NOS, the C-reactive protein is typically 
very elevated, these patients tend to respond poorly to ste-
roids, and they do not have extranodal lesions, whereas CRP 
is typically normal or mildly elevated in IgG4-RD, these 
patients respond well to steroids and typically have extrano-
dal lesions.

iMCD-NOS can mimic both IgG4-RD and Rosai- 
Dorfman- Destombes (RDD) disease in that all three rare 
diseases present with lymphadenopathy, polyclonal hyper-
gammaglobulinemia with elevated serum IgG4, and an 
abundance of IgG4-positive plasma cells in tissue samples 
(Chen et al. 2019). Although the relative increase of serum 
IgG4 is generally higher in IgG4-RD, these diseases and 
others can present with a polyclonal hypergammaglobu-
linemia characterized with “beta-gamma bridging.” Beta-
gamma bridging in these conditions results from the fact 

that IgG4, like IgA, often runs in the fast gamma region and 
obliterates the normal depression between the beta and 
gamma zones on a serum protein electrophoresis (Fig. 51.5).

Pearl In patients with lymphadenopathy and polyclonal 
hypergammaglobulinemia with elevated serum IgG4, histol-
ogy and C-reactive protein can help distinguish iMCD from 
Rosai-Dorfman-Destombes disease and IgG4-related 
disease.

Comment: The most important means of distinguishing 
between these three entities is histology. Rosai-Dorfman dis-
ease is a rare histiocyte disorder that often presents with 
large cervical lymph nodes characterized by histiocytic infil-
tration, histiocytocytes that are marked by hypochromatic 
nuclei and pale cytoplasm positive, positive staining for 
CD68 and S100, and the striking finding of emperipolesis of 
lymphocytes or plasma cells within the histiocytes (Chen 
et al. 2021c).

IgG4-RD is sometimes difficult to distinguish clearly 
from iMCD on the basis of histopathology, but other clues to 
this diagnosis can be found in its clinical, radiological, and 
serological features (Wallace 2020). For example, whereas 
the C-reactive protein (CRP) is typically >30 mg/L in iMCD 
and can be variably elevated in Rosai-Dorfman disease, 
patients with IgG4-RD typically do not have markedly ele-
vated CRP values (Zhao et al. 2021).

Myth Interleukin-6 is markedly elevated in all cases of 
iMCD.

Reality: Although IL-6 drives much of the pathophysiol-
ogy of iMCD, such as the lymphadenopathy, anemia, and 
polyclonal hypergammaglobulinemia (Brandt et  al. 1990) 
and IL-6 blockade alleviates many of these problems, serum 
IL-6 levels are often only modestly elevated in patients with 
iMCD. IL-6 values in iMCD are typically in the 10–150 pg/
mL range (normal <7 pg/mL in most laboratories)(England 
et al. 2021). In contrast, serum IL-6 levels are often several 
hundred pg/mL in sepsis and well over 1000 pg/mL in the 
chimeric antigen T-cell receptor cytokine release syndrome 
(CAR-T cell CRS).

The relatively modest elevation of the central cytokine 
implicated in iMCD appears paradoxical, but may be related 
to the complex trans-signaling system used by tissues that do 
not express membrane-bound IL-6 receptor. Trans-signaling 
relies upon soluble interleukin-6 receptor (sIL-6R) to over-
come the inhibitory effect of soluble glycoprotein receptor 
130 and can thus occur in the presence of relatively low lev-
els of serum IL-6 as long as sufficient levels of soluble IL-6R 
are present (Chen et al. 2021a). Alternatively, there may be 
other cytokines or chemokines that are driving iMCD in 
patients with normal IL-6 levels and/or lacking a response to 
anti-IL-6 therapy (Pierson et al. 2018).

L. Chen and D. C. Fajgenbaum
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Fig. 51.5 Serum protein electrophoresis studies: normal and in several 
disease states. Serum protein electrophoresis (SPEP) involves dispensing 
serum into an agarose gel or into a capillary electrophoresis system, to 
which an electric field is applied. Proteins in the sample migrate through 
the medium in response to this electric field with the rate of migration 
determined by both the protein’s size and charge, creating a characteristic 
pattern of protein migration. (a) Normal pattern. Panel a shows a normal 
distribution of proteins on SPEP. Albumin, the largest peak, lies closest to 
the positive electrode, followed by characteristic peaks termed alpha-1, 
alpha-2, beta-1, beta-2, and gamma. A monoclonal protein will produce a 
narrow spike-like peak in a focal region, most commonly within the 
gamma region (thus the term “monoclonal gammopathy”). Monoclonal 
spikes can also occur in the beta regions. (b) IgG4-related disease 
(IgG4-RD). Polyclonal hypergammaglobulinemia in IgG4-RD.  This 
patient with IgG4-RD has a broad polyclonal increase in gamma globulins 
that obscures the typical depression between the beta and gamma regions, 
a pattern known as “beta-gamma bridging.” In this case, the pattern is 

caused by polyclonal IgG4, but a polyclonal increase in IgA, often seen in 
liver disease, may cause a similar pattern. In this case, the total IgG is 
39 g/L (normal 7–16 g/L) and the IgG4 is nine times the upper limit of 
normal: 12.4 g/L (normal 0.05–1.25 g/L). With IgG4-RD, the serum IgG4 
is characteristically elevated out of proportion to the other immunoglobu-
lins, even if all for gamma globulin components are increased. The serum 
IgA is this case is slightly low, 0.65 g/L (normal 0.7–4.0 g/L). (c) Idiopathic 
multicentric Castleman disease (iMCD). Polyclonal hypergammaglobu-
linemia in a patient with iMCD-NOS. There is a polyclonal increase in 
total IgG 52 g/L (normal 7–16 g/L) caused primarily by an elevated serum 
IgG4 component. The serum IgG4 is 10.2 g/L (normal 0.05–1.25 g/L) and 
beta-gamma bridging is apparent. (d) Schnitzler syndrome. Monoclonal 
paraprotein in a patient with Schnitzler syndrome, who has a monoclonal 
10 g/L IgM kappa band in the beta region in the context of urticarial vas-
culitis. Soluble IgM exists as a pentamer and often migrates in the beta1 or 
beta2 region of the protein electrophoresis, causing the monoclonal spike 
observed here (Figure courtesy of Dr. Eric J Zhao)

Pearl IL-6 inhibitors with or without glucocorticoids form 
the backbone of systemic therapy for iMCD.

Comment: In a phase II randomized controlled trial 
examining the anti-IL-6 monoclonal antibody siltuximab 
(11 mg/kg IV every 3 weeks) compared to placebo, 34% of 
patients achieved the primary endpoint of a durable symp-
tomatic and lymph node response. Approximately 60% of 
patients given siltuximab had a durable symptomatic 
response and remained on study drug through the end of the 

trial, suggesting it was providing a clinical benefit. 
Tocilizumab, a monoclonal antibody directed against the 
IL-6 receptor, was evaluated in a prospective single-arm pro-
spective study of 35 patients in Japan (van Rhee et al. 2018). 
A similar proportion of clinical and biochemical improve-
ment was observed.

Myth Failure to respond to IL-6 blockade means that the 
patient probably does not have iMCD.
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Reality: This is far from being true, unfortunately. Only 
one-third to one-half of all patients respond to IL-6 block-
ade (van Rhee et al. 2014). A large proportion of patients 
do not and their diagnosis should not be overturned due to 
lack of response.

Pearl For refractory or relapsed iMCD, multi-agent cyto-
toxic therapy is often employed. Other immunomodulatory 
therapies may also be beneficial.

Comment: In an iMCD patient with severe iMCD, who 
is not responding to first-line anti-IL-6 therapy and experi-
encing disease progression, multi-agent chemotherapy 
should be given. More recently, research has uncovered that 
mTOR upregulation is an important feature of IL-6 blockade 
refractory iMCD (Arenas et  al. 2020; Pai et  al. 2020). 
Sirolimus targets the mTOR pathway and has been beneficial 
in case reports (Fajgenbaum et al. 2019), as has cyclospo-
rine. A clinical trial (NCT03933904) is currently open using 
sirolimus for anti-IL-6-refractory patients.

Myth Failure of one agent means failure of that class of 
agents.

Reality: Though it is rare and data are limited, patients 
who fail siltuximab may respond to tocilizumab and vice 
versa (Chen et al. 2021b). Clinical and biological responses 
to anti-IL-6 therapies tend to occur rapidly, within a few days 
or weeks. So if treatment with one IL-6-directed therapy is 
not working, it should be evident within several weeks.

Myth Chemotherapy should be used first-line as the treat-
ment for iMCD.

Reality: Chemotherapy should only be used for severe 
iMCD patients whose disease is progressing despite IL-6 
blockade (van Rhee et al. 2018).

Myth Radiation should be used for the treatment of iMCD.
Comment: Radiation is not recommended for any 

patients with iMCD (van Rhee et al. 2018).

Pearl Patients with more abnormal laboratory values tend 
to have an increased likelihood of response to anti-IL-6 
therapy.

Comment: Although all iMCD patients may benefit from 
IL-6 blockade and should receive it as part of their first-line 
therapy, the greater the abnormality of laboratory values the 
higher the likelihood of response to anti-IL-6 therapy (Morra 
et al. 2019).

Pearl CRP, hemoglobin, and albumin are important bio-
chemical markers of response to therapy. In contrast, IL-6 is 
spuriously elevated in patients on IL-6 blockade.

Comment: CRP, produced by hepatocytes in response to 
IL-6, falls rapidly within days following IL-6 blockade. 

Hemoglobin and albumin are also good markers of response 
to IL-6-directed therapy. However, serum IL-6 levels are 
spuriously elevated in patients receiving siltuximab or tocili-
zumab and will remain so for 18–24 months after the last 
dose. Therefore, IL-6 levels should not be measured or 
tracked for 1–2  years after a dose of siltuximab or tocili-
zumab is administered.
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