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ABSTRACT 
 

Castleman disease (CD) describes a group of at least four disorders that share a spectrum 

of characteristic histopathological features but have a wide range of etiologies, presentations, 

treatments, and outcomes.  CD includes unicentric CD (UCD) and multicentric CD (MCD), the 

latter of which is divided into idiopathic MCD (iMCD), HHV8-associated MCD (HHV8-MCD), 

and POEMS-associated MCD. iMCD can be further sub-classified into iMCD-TAFRO 

(thrombocytopenia, ascites, reticulin fibrosis, renal dysfunction, organomegaly) or iMCD-NOS 

(not otherwise specified), who often have thrombocytosis and hypergammaglobulinemia. 

Advances in diagnosis, classification, pathogenesis, and therapy are substantial since the original 

description of UCD by Benjamin Castleman in 1954. The advent of effective retroviral therapy 

and use of rituximab in HHV8-MCD have improved outcomes in HHV8-MCD. Anti-interleukin-

6 directed therapies are highly effective in many iMCD patients, but additional therapies are 

required for refractory cases. Much of the recent progress has been coordinated by the Castleman 

Disease Collaborative Network (CDCN), and further progress will be made by continued 

engagement of physicians, scientists, and patients, the last of which can be facilitated by 

encouraging patients to self-enroll in the CDCN’s ACCELERATE natural history registry 

(#NCT02817997, www.CDCN.org/ACCELERATE). 
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INTRODUCTION 
 

Castleman disease (CD) describes a group of at least four disorders that share a 

spectrum of characteristic histopathological features but have a wide range of etiologies, 

presentations, treatments, and outcomes. CD was first described in the 1950s by Benjamin 

Castleman as localized mediastinal lymph node enlargement characterized by increased 

numbers of lymphoid follicles with germinal-center involution and marked capillary 

proliferation, including follicular and interfollicular endothelial hyperplasia.
1
  In 1969, Flendrig 

described the plasma cell, the hyalinized, and the ‘intermediate (or mixed) histopathological 

variants.
2,3

 Further descriptions over the years provided insight into clinicopathologic 

associations.
3,4

 By the mid-1980s, CD was divided into unicentric CD (UCD), which involved a 

single enlarged lymph node or region of lymph nodes and multicentric CD (MCD), which 

involved multiple lymph node stations.
5,6

 Investigators also noted an association between HIV 

and MCD.
7,8

 Co-occurrence with and overlap between the plasma cell neoplasm POEMS 

syndrome (aka Takasuki’s or Crow-Fukase) and MCD also was noted in the 1980s and 1990s; 

later, the monoclonal plasma cells causing the POEMS were proposed to be causing the MCD 

in these cases. Human herpes virus-8 (HHV8) was identified as the etiological driver of all 

HIV-positive and some HIV-negative MCD cases in the 1990s.  In the 2010s, Takai et al 

recognized a severe form of HHV8-negative or idiopathic MCD (iMCD) in which patients had 

a homogeneous constellation of abnormal laboratory tests and clinical features which he called  

TAFRO syndrome (thrombocytopenia, ascites, reticulin fibrosis, renal dysfunction, 

organomegaly).
9,10

  Recently, the Castleman Disease Collaborative Network (CDCN) proposed 

a classification system retaining the UCD vs MCD nomenclature, but further dividing MCD by 

etiological driver (HHV8-associated MCD, HHV8-MCD; POEMS-associated MCD, POEMS-
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MCD; iMCD) and within iMCD by phenotype, iMCD-TAFRO and iMCD-not otherwise 

specified (iMCD-NOS) (Figure 1).
11

 

 

EPIDEMIOLOGY 

The epidemiology of CD is poorly studied.   Males are slightly more often affected with 

MCD than females, but for UCD there is no gender preference. The average age of diagnosis for 

UCD patients is typically younger ( 4
th

 decade) than MCD patients (6
th

 decade), but patients of 

all ages, including young children, can be diagnosed with any form of CD.
5,12-14

 

No known risk factors exist for UCD, POEMS-MCD, or iMCD. Immunocompromise is 

the primary risk factor for HHV8-MCD, and HIV is the one of the most common chronic 

immunocompromised states underlying HHV8-MCD.
15

 Virtually all HIV-positive MCD patients 

have HHV8-MCD; whereas, in the HIV-negative MCD population, HHV8-MCD accounts for 

2% to 50% of MCD cases—though this latter estimate is highly dependent on how endemic 

HHV8 is in the overall population.
16-20

 Additional risk factors for HHV8-MCD include country 

of origin, 
21

 consanguineous parentage, thymoma, chronic viral hepatitis, organ transplant, and 

men having sex with men.
17

  

The estimated annual incidence of UCD and MCD in the US is 4300-5200, but other 

studies have estimated a lower incidence.
22-24

 Unlike Kaposi sarcoma whose incidence has 

reduced in the cART era, recognition of HIV-positive HHV8-MCD has increased. In a large 

prospective database of HIV-positive individuals, 24 with HHV8-MCD were identified for an 

overall incidence of 5.3 per 10,000 patient-years (95%CI 2.4, 6.4).
25

     

PATHOGENESIS 
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Data suggest that UCD is more likely a clonal neoplastic process,
26

 and the most likely 

cell of origin is stromal, specifically the follicular dendritic cell.
7,8,26

 A recent study employing 

next generation sequencing of UCD lymph node tissue revealed somatic PDGFRb mutations in 

nearly 20% of cases;
27

 the mutations were localized to CD45-negative cells, likely representing 

stromal cells. In vitro experiments confirmed that the mutation is a gain of function that confers 

proliferation and survival advantages.  

Uncontrolled HHV8 infection is the etiological driver in HHV8-MCD.
28

 In 

immunocompromised individuals, HHV8 can replicate in lymph node plasmablasts and 

transcribe the viral homologue of IL-6 (vIL-6) that drives symptoms, signs, and lymph node 

pathology along with a cascade of other cytokines including human IL-6.
15

 It has been postulated 

that HHV8 may be able to cause IgM-positive naïve B cells to differentiate into plasmablasts 

without undergoing the germinal center reaction.
29

  Human IL-6 expression can be localized to 

germinal center follicular dendritic cells and plasma cells;
30,31

 whereas, vIL-6 is localized to the 

mantle zone and interfollicular regions.
19,31,32

  (See excellent recent review).
33

   

The etiology and pathogenesis of HHV-8-negative/iMCD is less well understood than 

HHV8-MCD or POEMS-MCD. IL-6 is critical disease driver in some patients as demonstrated 

by abrogation of iMCD signs and symptoms with IL-6 and IL-6 receptor antibodies
34,35

 and 

recapitulation of the iMCD phenotype with overexpression of IL-6 in mice.
36

 Vascular 

endothelial growth factor (VEGF) is also elevated in iMCD patients, but less so than in 

POEMS.
37

 Though IL-6 is the driver of iMCD pathogenesis in some patients, IL-6 is not 

universally elevated in iMCD, and approximately half of iMCD patients do not respond to IL-6 

inhibition. Alternative cytokines and signaling pathways are likely involved in these cases. 
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Recently, a key role for activated T cells and mTOR pathway activation has been observed, 

which has led to the use of an mTOR inhibitor with early success.
38

 

The cause of the increased IL-6 and other cytokines in iMCD is unknown. Speculation 

regarding whether iMCD is an autoimmune, infectious, or clonal disease abounds, but data are 

limited.
39

 The hypothesis that iMCD is driven by infection with a virus other than HHV8 is 

becoming less credible.
40

 Twenty-five patients with CD were studied using an RNA-hybrid, deep 

sequencing and bioinformatics virome capture sequencing platform to search for vertebrate 

viruses.
40

 None of the 11 iMCD or the 12 UCD patients had HHV8 identified in their frozen 

lymph nodes specimens; only the 2 known HHV8-positive MCD patients were positive for 

HHV8.  No novel viruses were discovered, and there were no clear associations between UCD or 

iMCD and any known virus. To further test the pathogen hypothesis, CD samples are being 

analyzed using an orthogonal method that detects nucleotide sequences from all known viruses, 

bacteria, fungi, and parasites.
39

 Given the apparent overlap in symptoms, signs and lymph node 

pathology with autoimmune conditions, the notion of an autoimmune etiology for iMCD has 

some appeal though more data are needed. Autoantibodies are observed in approximately one-

third of iMCD patients, 
41

 and a polymorphism in the IL-6R was increased among iMCD patients 

compared to normal controls.
42

  Finally, the hypothesis of neoplastic cells driving iMCD is 

appealing given the increased risk of malignancy as compared to age-matched controls and the 

clinico-pathologic overlap with malignancies like Hodgkin lymphoma and myelofibrosis.
41,43

 

Further studies are needed.   

Monoclonal PCs are the likely etiological drivers of POEMS-MCD. Exactly how the 

cellular and cytokine profiles between POEMS-MCD and classic POEMS syndrome differ is 

unknown, but excessive VEGF and IL-12 production due to somatic mutations in PCs are the 
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established drivers in classic POEMS syndrome.
44

  A comprehensive genetic analysis on the PCs 

of 20 patients with classic POEMS syndrome revealed 20 mutations in 7 recurrently mutated 

genes: KLHL6, LTB, EHD1, EML4, HEPHLI, HIPK1, and PCDH10.
45

 Surprisingly, VEGFA 

expression was not increased in the POEMS patients PCs. In contrast, Wang and colleagues 

demonstrated that among patients with POEMS syndrome, the bone marrow CD138-positive 

cells (PCs) had higher levels of VEGF mRNA expression than did CD138-negative cells in the 

bone marrow.
46

 

 

HISTOPATHOLOGY 
The diagnosis of all four subtypes of CD first requires an excised lymph node biopsy 

specimen that is consistent with classic CD histopathological findings. For approximately 50 

years, the nomenclature for CD histopathologic classification was split into the hyaline vascular 

(HV) and plasma cell (PC) types with an intermediate ‘mixed’ type (Figure 1).
2,3

 However, the 

features present in the HV, PC, and mixed histological subtypes occur across a spectrum rather 

than fitting into three easily definable groups. In 2017, there was a publication based on 

consensus work of multiple pathologists and clinicians to establish consensus diagnostic criteria 

for iMCD (Figures 1 and 2).
11

 The expert panel defined the spectrum of iMCD 

histopathological features into: patients with regressed germinal centers and prominent 

vascularization were considered to fall on the hypervascular end of the spectrum, hyperplastic 

germinal centers with prominent plasmacytosis were considered to fall on the plasmacytic end 

of the spectrum and patients with overlapping features of both were considered to represent 

mixed histopathology. These pathological findings were incorporated into consensus diagnostic 

criteria for iMCD (Table 2).    
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Part of the justification for altering the nomenclature within the iMCD group from 

hyaline vascular to hypervascular was the recognition that pathologists often associate the term 

‘hyaline vascular’ with UCD even though there are iMCD patients with those histopathological 

features.  Each variant is associated with a wide range of clinical features, so histopathology 

should be used to determine if a patient has CD but does not alone guide clinical management. 

 

Hyaline Vascular (or Hypervascular) histopathology 

Most commonly seen in UCD, lymph nodes with HV histopathology are often 

characterized by capsular fibrosis with broad fibrous bands traversing through the lymph node, 

an increased number of lymphoid follicles with regressed germinal centers and often more than 

one germinal center within the same mantle zone (Figure 2A, B).
3,47-49

 Hypervascular is the term 

used to describe the above features occurring in iMCD; however, iMCD patients rarely have 

disrupted architecture and obliterated sinuses. This hypervascular pathology is often seen among 

patients with iMCD-TAFRO. 

 

Plasma Cell (or Plasmacytic) histopathology 

 Lymph nodes demonstrating PC histopathology are distinguished by the presence of 

sheets of PCs in the interfollicular zone and hyperplastic germinal centers (Figure 2C, D).
3,50,51

 

PC histopathology most commonly occurs in HHV8-MCD, iMCD and POEMS-MCD, but rarely 

in UCD.  

In HHV8-MCD cases, there are some subtle changes not observed in other MCD types. 

Historically, plasmablastic histopathology has been used to describe these cases.
52

 Some of the 
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reactive follicles show poorly defined mantle zones containing large immunoblasts or 

plasmablasts. These cells are usually positive for HHV8 latent nuclear antigen and often viral-

IL6. The virally infected cells express monotypic (but not monoclonal) IgM-lambda.
29,52

  These 

plasmablasts can form small clusters (microlymphoma) or confluent sheets (frank lymphoma); 

the microlymphomas can either be polyclonal or monoclonal by molecular genetic studies.
29

    

Mixed histopathology 

Lymph nodes with both HV and PC features are considered to have mixed 

histopathology, which can be observed in UCD and iMCD. Most commonly, these lymph nodes 

demonstrate extensive regressed germinal centers as well as sheet-like plasmacytosis. 

 

CLINICAL FINDINGS AND DIAGNOSIS 
Once the above classical histopathological features are observed, additional studies are 

needed before a formal diagnosis can be made as these histopathological features can also be 

seen in other disorders. If the initial lymph node biopsy is inconsistent with CD and clinical 

suspicion is high, an additional lymph node biopsy may be warranted. If a PET-CT is performed, 

biopsy of the site with the highest SUV is recommended, not only for obtaining a diagnostic 

sample but also for excluding lymphoma. Regardless of whether the CD is UCD, HHV8-MCD, 

POEMS-MCD, or iMCD, the median SUVmax is typically around 3-8 whereas higher values 

would suggest lymphoma.
17

 

Patients should have a thorough review of systems, physical examination, complete blood 

count, erythrocyte sedimentation rate, C-reactive protein, DAT, liver function tests, creatinine, 

serum protein electrophoresis with immunofixation, serology for HIV, urinalysis, and CT chest, 
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abdomen, and pelvis (or PET/CT). If there are pulmonary symptoms, pulmonary function tests 

should be considered. A single enlarged lymph node or region of lymph nodes on imaging 

suggests that a patient has UCD, whereas two or more regions of enlarged lymph nodes suggest 

that a patient has a form of MCD.  

All patients with CD should be encouraged to self-enroll in the CDCN’s ACCELERATE 

natural history registry (#NCT02817997, www.CDCN.org/ACCELERATE) and informed of 

opportunities to contribute blood samples to research (www.CDCN.org/samples). 

Unicentric Castleman Disease 

Imaging of the chest, abdomen, and pelvis that reveals a single lymph node or region of 

lymph nodes along with CD histopathology is adequate to diagnose UCD in an asymptomatic 

patient. If B-symptoms, rash, dyspnea or peripheral neuropathy are present, further evaluation is 

required to derive a baseline and to exclude paraneoplastic pemphigus (PNP), bronchiolitis 

obliterans, and POEMS syndrome.   

UCD patients typically present with either compressive symptoms or the nodes are found 

incidentally (Table 1).
17,53

  Laboratory tests are usually normal, but anemia, 

hypergammaglobulinemia, and elevated sedimentation rate may be present. Seventy to 90% of 

patients with UCD have HV histopathology. UCD occurs most commonly in the mediastinum, 

cervical regions, and abdominal/pelvic cavity, but can be found in any lymph node station. 

Severe complications can occur like PNP, polyneuropathy, pulmonary complications, and 

AIHA.
53
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Multicentric Castleman Disease 

MCD patients exhibit lymphadenopathy in greater than one lymph node station as well as 

a wide spectrum of clinical and laboratory abnormalities that can relapse and remit (Table 1). 

The most common features at presentation are constitutional symptoms, fluid accumulation, 

cytopenias, and liver and kidney dysfunction.
6,13,54-58

 The enlarged lymph nodes in MCD can 

occur in any lymph node station and are often vascular appearing as well as FDG PET avid.
43

  

Other features of MCD can include autoimmune, hemophagocytic, inflammatory, or 

idiopathic causes of cytopenias, hepatosplenomegaly, a multitude of renal disorders including 

secondary amyloidosis and membranoproliferative glomerulonephritis, peripheral neuropathy, 

pulmonary abnormalities such as infiltrates, restrictive lung disease, lymphoid interstitial 

pneumonitis, and bronchiolitis obliterans, and skin abnormalities including rash, 

hyperpigmentation, cherry hemangiomatosis, PNP, and Kaposi’s sarcoma.
43

 Lymphoid 

interstitial pneumonitis and bronchiolitis obliterans may be more common in the Asian 

population. 

At diagnosis, assessing for HIV status and HHV8 status of the lymph node is imperative 

to distinguish between iMCD and HHV8-MCD.  HHV8 serology is neither sensitive nor 

specific.
15

  Likewise, evaluation for possible co-occurrence with POEMS syndrome, including 

SPEP/UPEP with reflex immunofixation if an M-spike is observed, and neurological evaluation, 

is critical. 

 

HHV8-MCD 

Positive testing for HHV8 by LANA-1 of lymph node tissue and/or PCR for HHV8 in 

circulation establishes the diagnosis of HHV8-MCD in a patient with multicentric 
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lymphadenopathy and CD histopathology.
59

 Baseline quantitation of plasma HHV8 is also of 

value for tracking disease.  The hemophagocytic syndrome is present in nearly half of HHV8-

MCD cases in one series.
21

  Three-quarters of these patients required intensive care because of 

hemodynamic and/or neurological failure. 

Some clinical differences have been reported between HIV-positive and HIV-negative 

HHV8-MCD patients. HIV-positive HHV8-MCD patients were younger (42 versus 65), more 

likely to be Caucasian and male, to have fever, splenomegaly, and hemophagocytic syndrome 

and less likely to have monoclonal gammopathy or a positive DAT.
17

   

iMCD 

iMCD is clinico-pathologically similar to HHV8-MCD but HHV8 is not found. However, 

arthritis, cutaneous manifestations, renal disease, and lupus-like symptoms are more commonly 

observed in iMCD than HHV8-MCD. iMCD patients demonstrate a wide range of clinical 

symptoms and laboratory abnormalities as shown in Table 2. The diagnostic criteria include a 

lymph node consistent with iMCD histopathology, enlarged lymph nodes in at least two stations, 

and at least 2 minor criteria, with at least one of them being a laboratory criterion. Other diseases 

need to be ruled out by clinical history, pathologic evaluation, and additional testing as 

appropriate.  

Further subclassification of iMCD is recommended into iMCD-TAFRO and iMCD-NOS 

as the presentations and acuity are quite different. For the sickest patients, the iMCD-TAFRO 

clinical subtype should be considered.  
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iMCD-TAFRO 

iMCD-TAFRO describes an aggressive clinical subtype of iMCD involving 

thrombocytopenia, ascites, reticulin fibrosis, renal dysfunction, and organomegaly.
60

 It was 

initially described in Japan, but has also been reported among populations around the world. 

iMCD-TAFRO patients have hypervascularized lymph nodes, similar to the hyaline vascular 

histopathological features described in UCD, and exhibit a different cytokine spectrum than 

iMCD.61,62 Whereas iMCD-NOS patients have high platelet counts and hypergammaglobulinemia, 

iMCD-TAFRO cases have thrombocytopenia and normal or only mildly elevated 

gammaglobulins.
17

 

In patients suspected of having iMCD-TAFRO, testing for intravascular coagulation and 

fibrinolysis should be done as well as a bone marrow biopsy to assess reticulin fibrosis and 

megakaryocytic hyperplasia. Proposed diagnostic criteria for iMCD-TAFRO are shown in Table 

3. 10 

iMCD-NOS 

iMCD-NOS describes iMCD patients who do not meet the criteria for iMCD-TAFRO. 

Compared to iMCD-TAFRO, iMCD-NOS cases tend to have a less aggressive clinical course, 

more responsiveness to corticosteroids, thrombocytosis, less frequent anasarca, lower alkaline 

phosphatase, and increased gamma-globulin levels.
10,63-65

 

POEMS-MCD 

Occasionally patients with HHV-8-negative MCD are simultaneously diagnosed with 

POEMS syndrome; we define this co-occurrence as POEMS-MCD and suspect that the 

pathologic plasma cells causing the POEMS syndrome are also causing the concurrent MCD. 

Classic POEMS syndrome is a rare paraneoplastic syndrome most often associated with 

osteosclerotic myeloma. Several of the defining features are in the acronym, that is peripheral 
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neuropathy, organomegaly [hepatosplenomegaly], endocrinopathy, monoclonal gammopathy 

[usually lambda light chain], and skin changes. Other important features not included in the 

acronym include sclerotic bone lesions, papilledema, extravascular volume overload, 

thrombocytosis, lymphadenopathy, and abnormal pulmonary function tests.
66

 Diagnosis of 

POEMS, which is required to diagnose POEMS-MCD, requires polyradiaculoneuropathy, 

monoclonal gammopathy, and at least one of the following: sclerotic bone lesions, high VEGF, 

or lymph nodes consistent with CD.  In many cases the lymph nodes of classic POEMS 

syndrome patients have CD-like 
67

 or identical CD histopathology, typically PC 

histopathological features.
68,69

 Interestingly, patients with POEMS-MCD without an 

osteosclerotic bone lesion fare much worse than those with a bone lesion.
58

 

Peripheral neuropathy is reported to occur in approximately 10% of CD patients, more 

commonly in MCD than UCD;
43,57,70

 however, not all HHV8-negative MCD patients with 

peripheral neuropathy meet the diagnostic criteria for POEMS syndrome, and thus have 

POEMS-MCD. The extent and severity of peripheral neuropathy both symptomatically and 

objectively is less in CD patients with peripheral neuropathy but not concurrent POEMS, 

followed by POEMS-MCD and worst in classic POEMS without co-occurring MCD.
71

 

When making a diagnosis of HHV8-negative MCD, if there is associated neuropathy, 

careful review of the bone images of the CT or CT/PET should be done looking for sclerotic 

bone lesions. SPEP/UPEP is needed to search for an M-protein. Extensive endocrine testing 

(thyroid, adrenal, pituitary, and gonadal axes) should also be performed. A bone marrow biopsy 

looking for clonal PCs and megakaryocyte hyperplasia and atypia are also important. Pulmonary 

function tests and formal neurologic assessments should also be performed. 

 

D
ow

nloaded from
 https://ashpublications.org/blood/article-pdf/doi/10.1182/blood.2019000931/1717642/blood.2019000931.pdf by U

N
IV O

F PEN
N

 LIBR
AR

Y, D
avid Fajgenbaum

 on 25 M
arch 2020



Dispenzieri and Fajgenbaum  Page 15 

DIFFERENTIAL DIAGNOSIS 
The differential diagnosis of the various subtypes of CD is broad, even following a lymph 

node biopsy found to be consistent with CD. However, UCD, HHV8-MCD, and POEMS-MCD 

have a narrower differential and fewer diseases to exclude than iMCD. Few diseases other than 

lymphomas present with a solitary enlarged lymph node with CD-like histopathology like UCD. 

The presence of positive diagnostic biomarkers, HHV8 in HHV8-MCD and an M-protein in 

POEMS-MCD, assist with diagnosis. From a clinical perspective, multiple autoimmune diseases, 

such as systemic lupus erythematosus (SLE), rheumatoid arthritis, and autoimmune 

lymphoproliferative syndrome (ALPS), as well as acute infections and malignancies are in the 

differential diagnosis of iMCD. Since iMCD is so heterogeneous, the differential diagnosis 

differs between iMCD-TAFRO and iMCD-NOS. iMCD-TAFRO is more difficult to distinguish 

from SLE, myelofibrosis, acute HIV, and hemophagocytic lymphohistiocytosis, whereas iMCD-

NOS is more difficult to distinguish from ALPS, IgG4-related diseases, and Rosai-Dorfman. 

Pathologically, hyaline vascular histopathological features can demonstrate overlap with 

thymomas,
1
 lymphoproliferations with regressive germinal centers such as angioimmunoblastic 

T-cell lymphoma, and advanced phases of HIV-related lymphadenopathy.
51,54,70

 

Plasma cell histopathological features, may be seen in many other conditions, such as 

infections, autoimmune diseases, primary or acquired immunodeficiencies, and 

malignancies.
51,54,70

 

 

 

SECONDARY MALIGNANCY 
Secondary malignancies are not uncommon in CD. UCD patients appear to have a higher 

risk of developing follicular dendritic cell sarcomas
43

 and both Hodgkin and non-Hodgkin 
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lymphoma.
17,58

 HIV-infected patients with HHV8-MCD are estimated to have a 15-fold 

increased frequency of lymphoma compared to an HIV-infected population without MCD. 
72

 

HIV-negative, HHV8-MCD patients also develop malignancies, most notably lymphoma (~15%) 

54,57,73-75
 and Kaposi sarcoma, in as many as 50% of cases.

17,54
 A French collaboration reported 

that among HIV-positive, HHV8-MCD, the incidence of lymphoma in the pre-rituximab era was 

69.6/1000 patient-years but fell to 4.2/1000 patient-years following the introduction of 

rituximab-based therapy.
76

 There is a 3-fold increase in malignancies in iMCD patients 

compared to age-matched controls. 
41

 

 

THERAPY 

Unicentric CD 

The treatment decision for UCD, regardless of pathology is straightforward: surgical 

removal whenever possible. Complete surgical excision is almost uniformly curative with all 

symptoms and lab abnormalities returning to normal. If present, associated PNP often,
77,78

 but 

not always
79

, improves within the year. Non-amyloidosis related renal disease has also been 

reported to resolve within 12 months of surgical removal.
80

 Symptoms from associated AA 

amyloidosis typically improve over the ensuing years after removal of unicentric disease.
81,82

 

Reports of lack of recovery of bronchiolitis obliterans after complete excision of UCD are 

difficult to interpret since it is unclear whether earlier intervention (i.e. before fibrosis) would 

have reversed pulmonary changes.
78,83

 

 If surgery is not possible, irradiation, embolization or neoadjuvant therapy with 

rituximab or siltuximab/tociluzumab (if evidence of acute inflammatory state) should be 
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considered.
43,53,84,85

 Radiation can also be effective as primary therapy,
43

 though it is typically 

reserved for select inoperable patients due to risks.  

In a systematic review of 278 published UCD cases, 249 had surgical resection alone, 16 

had immunosuppressive therapy alone, and 13 had a combination of surgery and 

immunosuppressive therapy.
85

 Ten-year disease free survival was approximately 90% and better 

among those patients who presented with peripheral lymphadenopathy. In a recent series of 71 

UCD patients, only 54% had a resectable UCD lymph node at presentation.
53

 Overall complete 

response rate with surgery was 91%. Of the remaining 33 unresectable-UCD patients, 19 had 

neoadjuvant therapy (e.g., steroids, alkylators, rituximab, tocilizumab, embolization) with 7 

going on to have a resection. There were 4 complete responses and 14 partial responses. Eight 

patients were treated with radiotherapy. Four patients had complete responses and four had 

partial responses. In toto 11 unresectable-UCD patients remained stable long term on active 

surveillance without any therapy. This is an interesting observation, but one must be vigilant 

about secondary malignancies and progression of associated paraneoplastic entities like PNP and 

bronchiolitis obliterans.  

  

Multicentric Castleman Disease 

Most treatment data are from case reports and series, many of which did not historically 

specify the subtype of MCD, making them a mélange of HHV8-MCD, POEMS-MCD, iMCD-

NOS, and iMCD-TAFRO cases. Fortunately, there are several more recent series in which 

several of these distinctions are made.
10,17,41,63,86

 

There are also limited data available related to outcomes and prognosis. In an excellent 

review of 253 patients with CD, Oksenhendler et al reports on the overall survival (OS) of CD 
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patients at his institution in France over a 20-year period.
17

 The estimated 5-year OS were as 

follows: iMCD, 100%; HIV-negative, HHV8-MCD, 89%; and HIV-positive, HHV8-MCD, 65%. 

The estimated OS for iMCD was extraordinarily good, but only 2 of the 27 patients had iMCD-

TAFRO. In an older case series, before the approval of anti-IL-6 therapy, the 5-year OS for HIV-

negative (presumed HHV8-negative) MCD was 65% .
58

 

 

HHV8-ASSOCIATED MULTICENTRIC CASTLEMAN DISEASAE  

 

Rituximab-based therapy has dramatically improved 5-year OS for HHV8-MCD from 

33% to 90%.
87

 Even though HHV8 infected plasmablasts frequently do not express high levels 

of CD20, rituximab has been successfully applied in multiple case series and 3 open-label 

studies.
86

  Rituximab is used as a single agent weekly for 4 weeks in patients with adequate 

performance status and absence of hemophagocytic syndrome, hemolytic anemia or end organ 

damage. High-risk patients were treated with rituximab and etoposide weekly for 4 weeks.
88,89

  

With such an approach, 95% of patients achieved clinical remission, 5-year OS was 92%, and 5-

year relapse-free survival was 82%. All patients were successfully retreated at relapse with 

rituximab-based therapy. Rituximab-based approaches have also reduced the risk of HHV8-

associated lymphomas.
76,86

 With the use of rituximab, however, worsening Kaposi sarcoma 

occurs in one- to two-thirds of patients with baseline Kaposi sarcoma.
88,89

 The combination of 

rituximab and liposomal doxorubicin every three weeks appears to attenuate Kaposi sarcoma 

exacerbation.
90

 In one pilot study, high-dose valganciclovir and zidovudine combination yielded 

clinical response rates approaching 90%, but progression free survival was only 6 months.
91

  

Rituximab with or without etoposide appears to be effective in HHV8-MCD, regardless of HIV 

status.
17
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POEMS-ASSOCIATED MULTICENTRIC CASTLEMAN DISEASE 

For those patients with concurrent POEMS syndrome and MCD that have osteosclerotic 

lesions and predominant peripheral neuropathy symptoms, treated with standard myeloma 

therapy, preferably high-dose chemotherapy with autologous stem cell transplant (ASCT) is 

warranted. For patients that are not candidates for ASCT, other myeloma type therapies like 

melphalan, cyclophosphamide, lenalidomide, thalidomide, bortezomib, carfilzomib, and 

daratumumab can be considered, understanding that most of these recommendations come from 

small case series.
66,92

  

For patients with POEMS-MCD without bone lesions, there are even less data. If high IL-

6, siltuximab and rituximab can be considered as outlined for iMCD, but moving to plasma cell 

directed immune modulatory therapy should also be considered. 

 

IDIOPATHIC MULTICENTRIC CASTLEMAN DISEASE 

Consensus guidance from van Rhee et al outlines treatment recommendations for iMCD 

(Figure 3).
84

  When choosing  therapy for patients with iMCD, the severity of disease (Table 4) 

must be considered.  

For all patients, regardless of disease severity, the algorithm starts with anti-IL-6 directed 

therapy. The only drug tested in a randomized trial for iMCD is siltuximab.
93

 Siltuximab, an anti-

IL-6 antibody, is the only FDA-approved treatment for iMCD. In the registration study of 79 

patients, 34% of patients in the siltuximab arm had durable symptomatic and tumor responses; 

the placebo arm had none. Although there was a trend toward a higher response rate among 

patients with high IL-6 levels, some iMCD patients with low or normal values responded to 

siltuximab while some patients with high levels did not.
94

 Patients in the trial with high 
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immunoglobulins, C-reactive protein, and fibrinogen and low hemoglobin were most likely to 

respond to siltuximab.
95

 Data from the use of tocilizumab, an anti-IL-6 receptor antibody, which 

is approved for iMCD in Japan based on a single-arm, open-label study, would suggest that 

relapses occur upon cessation of therapy.
96

 Overall, both therapies are well tolerated with the 

most common side effects being hyperlipidemia, mild thrombocytopenia, and pruritus. IL-6 

levels become uninterpretable while patients are on active anti-IL-6 therapy and cannot be used 

to monitor response for 18-24 months following the last dose of siltuximab. Moreover, lymph 

node responses are often delayed in patients receiving anti-IL-6 antibody monotherapy compared 

to chemotherapy. The most reliable measures are hemoglobin, ESR, CRP, albumin, and clinical 

symptomology.
84

    

For patients with non-severe iMCD who do not respond to IL-6 blockade, many therapies 

can be tried, and it is difficult to recommend one over another. The general rule, however, is to 

avoid cytotoxic chemotherapy as long as the patient does not have severe disease with 

progressive organ dysfunction. Options that can be considered are shown in Table 5 and include 

corticosteroids, rituximab, thalidomide, lenalidomide, bortezomib, cyclosporine, sirolimus, 

interferon, as well as others.
38,41,58,63,84,97,98

  Nearly half of patients will demonstrate some 

temporary improvement with corticosteroids, but relapses occur, and long-term high dose 

corticosteroids are associated with significant morbidity. Rituximab can induce responses in 

some patients
41

 and is considered as an alternative first-line option for those patients with mild 

iMCD symptomatology and as second line for anti-IL-6 failures. In a retrospective analysis, the 

progression free survival was superior among those patients treated with siltuximab as compared 

to either rituximab/rituximab-based therapies or cytotoxic chemotherapy regimens;
63

 a caveat is 

that these analyses were not corrected for disease severity. Thalidomide has also been used with 
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some success in iMCD patients. A phase 2 study of oral thalidomide, cyclophosphamide, and 

prednisone in 25 newly-diagnosed iMCD patients demonstrated 48% of patients achieved the 

primary endpoint of durable tumor and symptomatic response for at least 24 weeks.
98

  The 

estimated 1-year progression free and overall survival was 60% and 88%, respectively. High-

dose chemotherapy with ASCT has been rarely reported with variable success that appears 

inferior to what is seen in patients with POEMS syndrome.
99

  

For patients with severe disease, which may or may not meet the criteria for iMCD-

TAFRO, anti-IL-6 directed therapy is still indicated first line but dosing should occur weekly and 

concurrent high-dose corticosteroids (methylprednisolone 500 mg daily) are indicated. Daily 

assessment should occur, with an eye toward starting cytotoxic chemotherapy if progressive 

organ dysfunction occurs at any time.
84

 Cytotoxic regimens that one would consider for 

lymphoma, myeloma, or hemophagocytic lymphohistiocytosis have been employed even among 

patients in the intensive care unit. These intensive regimens may be necessary to break the 

cytokine / chemokine storm in these patients. Overall responses for these aggressive regimens 

are in the order of 75%, but relapses are common. Maintenance strategies are designed on an ad 

hoc basis. 

 

Since iMCD-TAFRO is a relatively newly recognized subtype, there is even less 

information about the best therapies for these patients, but, anecdotally, they tend to respond less 

well to corticosteroids and anti-IL-6 therapies.
17,41

 They can respond to calcineurin inhibitors like 

tacrolimus and other immune modulatory drugs like sirolimus, but again data are mostly 

anecdotal.
100-102

 A clinical trial is currently evaluating sirolimus in iMCD patients who are 

relapsed or refractory to anti-IL-6 therapy at the University of Pennsylvania and University of 

Arkansas for Medical Sciences (NCT03933904). 
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LEGENDS 
 

Figure 1. Classification of Castleman disease 

Modified from Fajgenbaum Blood 2017;129:1646-1657 
11

 

Triangles and diamond represent the relative frequency that each of these pathologies occur 

within the different subtypes of Castleman disease. The relative red and blue shading reflects the 

extent that each of the types of pathology contain either hypervacular or plasmacytic pathology.  

Figure 2. Castleman disease, histopathology  

Hyaline vascular histopathology.  A (low power) and B (high power). Most commonly seen in 

UCD, these lymph nodes are often characterized by capsular fibrosis with broad fibrous bands 

traversing through the lymph node, an increased number of lymphoid follicles scattered 

throughout cortex and medulla with often more than one germinal center sharing the same 

mantle zone. Mantle zones are broad and composed of concentric rings of small lymphoid cells 

(“onion skin pattern”). Germinal centers are often depleted of B cells and are predominantly 

composed of follicular dendritic cells with prominent hyaline deposits. Sclerotic blood vessels 

penetrating within the germinal centers forming so-called “lollipop lesions” are observed.  

Follicular dendritic cells can show dysplastic features. The interfollicular region is composed of 

prominent high endothelial venules with plump endothelial cells, often surrounded by clusters of 

plasmacytoid dendritic cells and stromal proliferation. Plasma cells, immunoblasts and 

eosinophils are also part of the interfollicular infiltrate, but sheets of plasma cells are not seen.  

Plasma cell histopathology. C (low power) and D (high power). Lymph nodes demonstrating 

plasma cell histopathology are distinguished by the presence of sheets of plasma cells in the 

interfollicular zone.  The interfollicular region can also contain prominent high endothelial 

venules. Some eosinophils and mast cells may also be present. There is follicular/germinal center 

hyperplasia with sharply defined mantle zones and polarized germinal centers, with frequent 

mitosis and histiocytes with nuclear debris.    
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Figure 3.  Consensus Guidance for the Treatment of idiopathic Multicentric 

Castleman Disease 

From van Rhee et al, Blood 2018; 132(20): 2115-24.
84

  

*Seek expert opinion through referral to center of excellence or CDCN 

 † 
1 week of daily assessments, and intensify therapy if disease progression occurs 

Green is category 1 evidence, based on high level evidence, there is uniform consensus that the 

intervention is appropriate 

Gold category 2A evidence, that is based on lower-level evidence, there is uniform consensus 

that the intervention is appropriate 

Purple category 2B evidence, that is based on lower-level evidence, there is consensus that the 

intervention is appropriate 
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Table 1—Clinical features of Castleman Disease  

 
Unicentric CD iMCD-NOS iMCD-TAFRO 

POEMS-

ASSOCIATED MCD 
HHV8-MCD 

Age 
4

rd
 decade 5

th
 to 6

th
 decade 5

th
 decade 

 5
th

 decade 5
th

 decade (HIV+); 7
th

 

decade (HIV-) 

Systemic  

symptoms 
a
 

± 

None or 

compressive 

++ 

& occ. PN  

+++ 

& anasarca 

++ 
+++ 

& Kaposi sarcoma 

Lymphadenopat

hy 

Central most 

common; often 

bulky 

Peripheral plus central; 

often small volume 

Peripheral plus central; 

often small volume 

 

Peripheral plus central 
Peripheral plus central; 

often small volume 

Organomegaly ± ++ +++ +++ +++ 

Abnormal 

inflam-

matory 

markers 
b
 

± +++ 

+++ 

Also increased 

procalcitonin 

 

++ 
+++ 

Anemia, 

thrombo-

cytopenia, abn 

LFTs 

± 

++ 

Sometimes 

thrombocytosis 

+++ 

 

± 
+++ 

HHV-8 DNA detectable 

in plasma 

Hypergamma-

globulinemia 
± +++ ± 

 

+, small M-spike 
+++ 

Renal 

dysfunction - + 

++ 

Intravascular coagulation 

and fibrinolysis 

 

+ ++ 

Autoimmune 

phenomena 
Rare, but PNP can 

be seen 

++ 

AIHA, PNP, ITP, 

interstitial lung disease 

± 

 

± 
Positive DAT in 46%; 

MG in 28% 

Pathologic 

features 
Usually hyaline 

vascular variant 

Usually plasma cell 

variant 

Usually mixed or 

hypervascular type 

 

Usually mixed or plasma 

cell type 

Usually plasma cell 

variant and often 

plasmablastic 

Therapy 

Surgery 

IL-6 targeted therapy; 

rituximab; systemic 

therapies 

Same as iMCD, but also 

calcineurin inhibitors 

 

Radiation (localized) 

ASCT (disseminated) 

Rituximab, etoposide 

Clinical course Benign Variable  Very aggressive Aggressive Aggressive  
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Risk for 

lymphoma 
+ + ± ± ++ 

Abbreviations: abn, abnormal; AIHA, autoimmune hemolytic anemia; ASCT, autologous stem cell transplant; CRP, C-reactive protein; DAT, direct 

antiglobulin test; ESR, erythrocyte sedimentation rate; LFTs, liver function tests; MG, monoclonal gammopathy; PNP, paraneoplastic pemphigus.  
a
 Fever, sweats, weight loss, malaise, effusions, autoimmune, respiratory symptoms 

b
 Increased ESR, CRP, cholinesterase, & ferritin, low albumin 

Data compiled from references 
6,10,13,17,54,56,57,64,65
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Table 2. Diagnostic Criteria for Idiopathic Multicentric Castleman Disease 
a
 

INCLUSION CRITERIA EXCLUSION CRITERIA 

I. Major criteria (need both) Infection related disorders 

1. Histopathologic LN 1. HHV8 

2. Enlarged lymph nodes in ≥2 LN stations 2. EBV LPD 

II. Minor Criteria (need ≥ 2 of 11 with ≥1 

laboratory criterion) 

3. Inflammation and adenopathy by other 

infection 

Laboratory Autoimmune/inflammatory disease 

1. Elevated ESR or CRP 1. SLE 

2. Anemia 2. Rheumatoid arthritis 

3. Thrombocytopenia/tosis 3. Adult-onset Still disease 

4. Renal dysfunction or proteinuria 4. Juvenile idiopathic arthritis 

5. Polyclonal hypergammaglobulinemia 5. Autoimmune LPS 

6. Hypoalbuminemia Malignant LPD 

Clinical 1. Lymphoma 

1. Constitutional symptoms 2. Multiple myeloma 

2. Large spleen and/or liver 3. Primary lymph node plasmacytoma 

3. Fluid accumulation 4. FDC sarcoma 

4. Eruptive cherry angiomata or violaceous 

papules 

5. POEMS syndrome 

5. Lymphocytic interstitial pneumonitis  

EBV LPD, Epstein-Barr Virus lymphoproliferative disease 
a
 Features supportive of, but not required for diagnosis include elevated IL-6, sIL-2R, VEGF, IgA, IgE, LDH, 

and/or B2M; reticulin fibrosis of bone marrow (particularly in patients with TAFRO syndrome); paraneoplastic 

pemphigus, bronchiolitis obliterans organizing pneumonia, autoimmune cytopenias, polyneuropathy (without 

diagnosing POEMS), glomerular nephropathy, inflammatory myofibroblastic tumor.  

Taken with permission from Fajgenbaum et al, Blood 2017; 129(12):1646-1657 
11
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Table 3: Diagnostic Criteria for iMCD-TAFRO 
 

Histopathological criteria (need all) 

 Typical LN pathology (atrophic germinal centers with enlarged nuclei of endothelial cells, 

proliferation of endothelial venules, small numbers of mature plasma cells) 

 Negative LANA-1 for HHV8 

Major criteria (need 3 of 5) 

 Thrombocytopenia (< 100,000/ul) 

 Anasarca (pleural effusions and ascites on CT) 

 Fever (> 38⁰C) 

 Reticulin fibrosis 

 Organomegaly 

Minor criteria (at least 1) 

 Hyper/normoplasia of megakaryoctes  

 High Alkaline phosphatase without  markedly elevated transaminases 

 
 

Modified from Iwaki Am J Hematol. 2016;91(2):220-226 
10
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Table 4: Severity Scoring of iMCD 
 

Characteristic Mild Intermediate Severe 

ECOG PS 0-1 

Not meeting criteria 

for mild or severe 

≥ 2 

eGFR Normal < 30 min/ml 

Fluid overload None 
Anasarca, ascites, or 

effusions 

Hemoglobin, g/dL ≥ 10 ≤ 8.0 

Pulmonary 

involvement 
None Present 

 

Modified from van Rhee et al Blood. 2018;132(20):2115-2124.
84
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Table 5: Treatment Options 

 iMCD-NOS and iMCD-TAFRO    POEMS-associated MCD HIHV8-MCD   

1
st
 line therapy • Siltuximab, tocilizumab 

• Corticosteroids 

• If no bone lesions, same as 

iMCD 

• If bone lesions, ASCT  

• Combination anti-retroviral 

therapy  

• Rituximab 

• Etoposide 

>1
st
 line options • Rituximab 

• Cyclosporin 

• Bortezomib 

• Thalidomide 

• Lenalidomide 

• R-CVP, R-CHOP 

• Sirolimus 

• IVIG 

• ASCT 

• If bone lesions, myeloma-like 

therapy 

• If no bone lesions, iMCD-like 

therapy 

 

• Antiviral therapy 

• Liposomal doxorubicin 

• Interferon 
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