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A B S T R A C T

Background: Multicentric Castleman’s disease (MCD) is 
frequently associated with human-herpesvirus (HHV)-8, 
especially in human immunodeficiency virus (HIV)-1 
co-infections. The optimal treatment is unclear. This 
systematic review provides an overview of available 
evidence on chemotherapeutic and monoclonal antibody 
therapies directed against CD20, interleukin (IL)6 or IL6 
receptor.
Methods: A systematic literature search of Embase, 
Medline, Web-of-Science, Scopus, PubMed publisher, 
Cochrane and Google Scholar was conducted for trials and 
cohort studies on MCD therapy. Baseline characteristics 
and reported endpoints were summarised and treatment 
efficacy was assessed by overall mortality rates.
Results: 1817 studies were identified providing five 
trials and 14 cohort studies on 666 patients, including 
one randomised placebo-controlled trial. Ten studies 
reported on 450 HIV-1 positive patients. Most HIV-1 
positive (99.7%), and 24.4% of HIV-1 negative patients 
were HHV-8 infected. Study populations and methods 
varied considerably. The use of rituximab was associated 
with better treatment responses and survival compared 
with chemotherapy without rituximab in HHV-8 
associated, predominantly HIV-1 infected, MCD patients. 
Anti-IL6(receptor) antibodies might be promising 
second-line or salvage agents, at least in HIV-1 and HHV-8 
negative patients. Kaposi sarcoma (re)activation with 
rituximab and MCD progression to aggressive lymphoma, 
or haemophagocytic lymphohistiocytosis were important 
complications.
Conclusions: Optimal MCD treatment for HIV-1 and/
or HHV-8 positive or negative patients remains unclear. 
The available evidence is of low quality due to study 
designs, treatment allocation bias, and publication bias. 
MCD patients remain at risk for developing lymphomas 

or haemophagocytic lymphohistiocytosis. Rituximab may 
have survival benefits for HHV-8 associated MCD, but it is 
related to Kaposi sarcoma exacerbations.
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I N T R O D U C T I O N

Multicentric Castleman’s disease (MCD) is a lympho  -
proliferative disorder affecting B-lymphocytes and plasma 
cells. An infection with the human herpesvirus (HHV)-8, 
especially in human immunodeficiency virus (HIV)-1 
infected patients, has been frequently associated with 
MCD development.1,2 Three histological categories of 
MCD are identified: the plasma cell, hyaline vascular 
and mixed variants. The plasma cell variant is present in 
80-90% of MCD cases. An HHV-8 infection results in the 
production of human and viral (HHV-8 DNA encoded) 
pro-inflammatory interleukin (IL)6 that induces plasma 
cell proliferation, and appears to be of importance in MCD 
pathogenesis.3-5 MCD is diagnosed by histological evidence 
of affected tissues in patients with pro-inflammatory 
clinical symptoms.
Despite the ever-increasing number of patients with 
adequately controlled HIV-1 by combination antiretroviral 
therapy (cART), MCD incidence in HIV-1 patients is 
increasing.6 The incidence in HIV-1 patients has been 
estimated at 2.3 per 10,000 patient-years in the pre-cART 
era prior to 1996, and 8.3 per 10,000 patient-years 
since 2000. In the general population, ten-year MCD 
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prevalence is approximately 2.4 per million persons.6,7 
The clinical course of MCD is seldom self-limiting 
and, if left untreated, associated with high mortality 
rates. However, the optimal treatment for MCD remains 
unclear.8 MCD treatment strategies include chemotherapy, 
anti-CD20 antibodies (rituximab) and the use of antibodies 
directed against IL6 or the IL6 receptor (anti-IL6(R)). This 
systematic review aims to summarise available evidence 
of these MCD therapies and their potential complications.

M E T H O D S

The primary purpose of this systematic review was to 
provide an overview of all conducted trials, prospective 
and retrospective cohort studies on chemotherapeutic 
or immunomodulatory (anti-CD20 and anti-IL6(R)) 
treatments of HHV8-associated and HHV8-unrelated 
MCD, both in HIV-positive and HIV-negative patients. 
The study conduct was in accordance with the PRISMA 
statement for systematic reviews.9 

Search strategy 
Studies were extracted from an extended search in Embase, 
Medline (OvidSP), Web-of-Science, Scopus, PubMed 
publisher, Cochrane Library and Google Scholar up to 16 
December 2014. Results were limited to retrospective or 
prospective cohorts and clinical trials in humans from the 
English literature. The search was not restricted by age, 
HIV-1 status, or HHV-8 status. We searched the following 
medical subject heading terms in titles and abstracts: 
“Castleman” OR “Angiofollicular lymph node hyperplasia” 
AND “Chemotherapy” OR “Anti-CD20” OR “Rituximab” 
OR “Anti-IL6” OR “Tocilizumab” OR “Siltuximab”. 
Duplicate findings were identified and removed. Initial 
screening of the titles and abstracts excluded animal 
studies, guidelines, identical publications and identified 
studies primarily on MCD. The titles and abstracts of 
the remaining studies were assessed on eligibility. We 
excluded studies that did not primarily report outcomes on 
the clinical effectiveness of chemotherapy, anti-CD20 or 
anti-IL6(R) for MCD, provided insufficient data on therapy 
outcomes or were available as conference abstracts only. 
We assessed the full text of studies on eligibility if the 
title and abstract were inconclusive. All eligible trials and 
cohort studies had to report on at least ten MCD patients 
on identical treatment consisting of chemotherapeutic, 
anti-CD20 or anti-IL6(R) therapies. Only studies with 
data on treatment outcomes and survival outcomes were 
included for the analysis. Case reports were excluded. We 
identified reports on identical patient series and included 
the most recent records. The final selected studies for 
analysis were cross-referenced for potential omitted relevant 
studies.

Data extraction
The following information was extracted from the studies: 
principle author, year of publication, study design, number 
of patients included, patient characteristics (age, gender), 
HIV-1 infection, HHV-8 status, cART, tissue histology, 
clinical course, therapy received, and treatment outcomes. 
The number of deaths and median or mean follow-up 
time were evaluated in all studies. If available, the reported 
survival rates were extracted for comparability reasons unless 
no survival rates were reported and the authors provided 
an alternative efficacy endpoint. We evaluated incidences 
of Kaposi sarcoma, lymphoma, and haemophagocytic 
lymphohistiocytosis (HLH) if reported. The results were 
reviewed on (pooled) descriptive characteristics and therapy 
outcomes. The levels of evidence and recommendations were 
graded according to the Oxford Centre for Evidence-Based 
Medicine levels of evidence.10 No interferential statistics were 
computed due to the heterogeneity of study designs and lack 
of uniform study endpoints. 

R E S U L T S

Study and patient characteristics
Of 1817 studies identified by the search, 309 were eligible 
studies on MCD chemotherapy, anti-CD20 or anti-IL6(R) 
(figure 1). These included 224 case reports, 47 case series 
on less than ten patients, and 13 reports on identical patient 
series. Nineteen studies, including five trials and 14 cohort 
studies, were included for analysis and provided data on 
666 predominantly male (79.9%) patients with MCD. 
The level of evidence of all trials was grade 2B because of 
limited follow-up or absence of control groups. One cohort 
was grade 2B due to size, reported outcomes, follow-up 
duration and identification and correction of potential 
confounders.11 All other cohorts were low-quality studies 
of grade 4. Median age was 43 (range: 37-65) years. Data on 
gender and age were not available in one study.12 HIV-1 was 
excluded by serology in all patients in five studies,13-17 and 
in 13 of 21 patients in one study.18 One trial did not report 
HIV-1 status.19 Available HIV-1 test results were positive in 
100% of patients in the remaining 11 studies, except in one 
retrospective cohort study (64% HIV-1 positive).20 In total, 
450 patients were HIV-1 positive and 216 were either HIV-1 
negative or had an unknown HIV status. Apart from one 
study,21 all studies were from the cART era and reported 
cART coverage in these studies was 65.4% (270/430 
patients) at MCD diagnosis. The reported HIV-1 RNA 
suppression rate < 500 copies/ml was 40.8% and median 
CD4 cell count was 221 (range: 148-398) cells/mm3. 
MCD diagnosis was established by histological tissue 
examination in 98.5% of patients. Results on MCD variants 
were reported in 64 HIV-1 positive patients,20-23 and 192 
HIV-1 negative patients.13,14,16-19 Only the plasma cell 
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and mixed variants were observed in 54.7% and 45.3% 
of HIV-1 patients respectively. MCD variants in HIV-1 
negative patients were 49.5% plasma cell, 25.5% hyaline 
vascular, and 25.0% mixed variants. Splenectomies were 
performed in 39 patients and 29/39 were reported in 
studies conducted prior to 2008. Kaposi sarcoma foci 
were reported in four studies and apparent in 17 of 91 
(18.7%) histologically examined MCD tissues.21,22,24,25 No 
histopathological evidence for lymphoma was found at 
MCD diagnosis although 13 studies either did not report 
results or excluded patients with evidence of lymphoma. 
The reported HHV-8 detection methods varied. Two 
studies did not report on HHV-8 status,16,26 two studies 
omitted the description of the detection methods,19,20 
and six studies described multiple HHV-8 detection 
methods.11,12,15,22-24 Quantitative HHV-8 polymerase chain 
reaction (PCR) in plasma was used in 11 studies,11,15,17,18,22-

25,27-29 including one trial that excluded HHV-8 infected 
patients.17 ELISA or immunofluorescence antibody assays 
to latent nuclear antigens were used in three studies,13,22,24 
and six studies used HHV-8 PCR or immunohisto-
chemistry on biopsy tissues.11,12,15,21,23,24 Excluding the 

studies that did not report or include HHV-8 patients,16,17,26 
HHV-8 test results were available for 416/525 patients 
(79.2%) and HHV-8 was demonstrated in 83.4% (347/416) 
of patients. These patients included 99.7% (326/327) of 
HIV-1 positive patients compared with 24.4% of HIV-1 
negative patients with HHV-8.

MCD therapy and outcome
MCD treatments, survival and main therapy outcomes 
are shown in table 1. Results are categorised according to 
HIV-1 status. Six cohort studies were predominantly on 
chemotherapy alone,12,14,16,21,22,29 nine studies were either 
on rituximab alone,23,24 or on rituximab/chemotherapy 
combined,11,15,20,25-28 and four studies, including the only 
randomised placebo-controlled double-blind clinical 
trial on MCD therapy, were on anti-IL6(R).13,17-19 The 
cumulative number of patients treated by chemotherapy 
was 212, by rituximab this was 241 (including 163 
patients on rituximab alone), and 130 were treated by 
anti-IL6(R). Eighty-three patients were treated by other 
or unreported therapies or received palliative care only. 
Of 212 patients on chemotherapy, 107 were treated by 

Figure 1. Search strategy and article selection.

IL = interleukin; MCD = multicentric Castleman’s disease; UCD = unicentric Castleman’s disease
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Table 1. Treatment outcomes reported in studies on MCD patients

Reference Study Design 
(n)

Primary 
therapy (n)

HIV+
(%)a

HHV8+
(%)a

Death
(%)

FU
(mo.)

Reported 
efficacy 
endpoint

Endpoint
achieved 
(%)

Comments

HIV-1 status positive

1996 
Oksenhendler

Retrospective 
cohort (n = 20)

Chemotherapy 
(16)b

Other (4)

100 100 68.8

75.0

10 - - -

2002 
Oksenhendler

Retrospective 
cohort  
(n = 60)

Chemotherapy 
(60)

100 100 20.0 20 - - All patients 
received vinblastine 
or etoposide.

2004
Loi

Retrospective 
cohort (n = 11)

Chemotherapy 
(11)

100 100 45.5 22 - - All patients 
received cyclophos-
phamide, chloram-
bucil or anthracy-
clines with steroids 
at unspecified 
disease stages

2005 
Guilhot

Retrospective 
cohort (n = 12)

Chemotherapy 
(11)c

Rituximab (1)

100 100 36.4

100

41 - - -

2007 
Bower

Non-
randomised 
open-label 
single-arm 
phase II trial 
(n = 21)

Rituximab (21) 100 100 4.8 12 Year 2 overall 
survival rate

95.0 Treatment naive 
and patients 
with histologi-
cal evidence of 
microlymphoma 
excluded

2007 
Gérard

Non-
randomised 
open-label 
single-arm 
phase II trial 
(n = 24)

Rituximab 
(24)

100 100 8.3 12 Year 1 overall 
survival rate

92.0 Second-line 
rituximab after 
MCD control by 
chemotherapy. 
Lymphoma and KS 
were excluded

2011 
Bower

Prospective 
cohort (n = 61)

Rituximab (35)
Rituximab +/
etoposide (14)
Other/NR (12)

100 100 8.2
-

33.3

50 Year 2 overall 
survival rate

94.0
-

42.0

Mortality and 
overall survival 
rate calculated 
on rituximab 
and rituximab+/
etoposide treated 
patients. Patients 
on etoposide 
had poorer 
performance state

2011 
Hoffmann

Retrospective 
cohort (n = 52)

Rituximab (10)
Rituximab +/
chemotherapy 
(4)d

Chemotherapy 
(22)d

Other/NR 
(14/2)

100 NR 10.0
-

45.5

50.0

27 Year 1 
complete 
response

94.0
-

39.0

14.0

Mortality and 
complete response 
rate calculated 
on rituximab and 
rituximab+/chemo-
therapy patients

2011
Stebbing

Retrospective 
cohort (n = 52)

Rituximab 
(28)
Rituximab +/
etoposide (14)
Other (10)

100 100 36.5

-

-

49 Year 2 overall 
relapse-free 
survival

89.0

-

-

Mortality and 
overall relapse-
free survival rate 
calculated on whole 
cohort. Seven 
patients with early 
progressive disease 
not in survival 
analysis
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Table 1. Treatment outcomes reported in studies on MCD patients

Reference Study Design 
(n)

Primary 
therapy (n)

HIV+
(%)a

HHV8+
(%)a

Death
(%)

FU
(mo.)

Reported 
efficacy 
endpoint

Endpoint
achieved 
(%)

Comments

2012 
Gérard

Retrospective 
cohort 
(n = 113)

Rituximab 
(44)
Rituximab +/
chemotherapy 
(4)e

Chemotherapy 
(65)e

100 100 16.7

-

43.1

50 Year 2 overall 
survival rate

93.2

-

67.9

Mortality and 
overall survival 
rate calculated 
on rituximab 
and rituximab+/
chemotherapy 
treated patients. 
Cytostatic 
monotherapy prior 
to rituximab in all 
patients 

2012 
Ramasamy

Retrospective 
cohort (n = 11)

Rituximab +/
thalidomide 
(11)

64.0 91.0 9.1 22 - - Three patients 
had response after 
second round 
of rituximab+/
thalidomide

2014 
Uldrick

Prospective 
cohort (n = 17)

Rituximab + 
liposomal dox-
orubicin (17)

100 100 17.6 58 Clinical 
complete 
response after 
2 cycles

88.0 Fourteen patients 
were pretreated 
by chemotherapy, 
rituximab, 
or antivirals. 
Consolidation 
therapy in 15 
patients

HIV-1 status negative or unknown

2005 
Nishimoto

Non-
randomised 
open-label 
single-arm 
phase II trial 
(n = 28)

Tocilizumab 
(28)

0 7.1 3.6 15 Week 16 any 
MCD disease 
improvement

100 Treatment naive 
and experienced 
patients

2012
Xu

Retrospective 
cohort (n = 19)

Rituximab +/
chemotherapy 
(1)f

Chemotherapy 
(12)f

Other/none 
(6)

0 0 0

25.0

16.7

32 - - All patients had 
MCD with renal 
involvement

2013 
Dossier

Retrospective 
cohort (n = 18)

Rituximab +/
etoposide (10)
Rituximab +/
chemotherapy 
(3)g

Chemotherapy 
(5)g

0 100 0

0

60.0

18 - - Four patients were 
lost to FU. 2/3 
deaths were due 
to PEL

2013 
Kurzrock

Non-
randomised 
open-label 
single- arm 
phase I trial 
(n = 37)

Siltuximab 
(37)

NR 2.7 8.1 29 Day 36 clinical 
benefit 
response≥1 
component

87.0 Treatment naive 
and experienced 
patients

2013 
Zhu

Retrospective 
cohort (n = 10)

Chemotherapy 
(10)h

0 NR 20.0 34 - - -

2014
Kawabata

Retrospective 
cohort (n = 21)

Tocilizumab 
(n = 12)
Other (n = 9)

0 0 8.3

22.2

98 - - Tocilizumab used 
in patients with 
severe or refractory 
MCD
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Table 1. Treatment outcomes reported in studies on MCD patients

Reference Study Design 
(n)

Primary 
therapy (n)

HIV+
(%)a

HHV8+
(%)a

Death
(%)

FU
(mo.)

Reported 
efficacy 
endpoint

Endpoint
achieved 
(%)

Comments

2014 
van Rhee

Randomised 
double-blind
placebo-con-
trolled trial 
(n = 79)

Siltuximab 
(53)
Placebo (26)

0 0 3.8

15.4

14 Week 18 
durable 
tumour 
symptomatic 
response

34.0

0

Treatment naive 
and experienced 
patients. Rando m-
ization according 
to baseline steroid 
use. All patients 
received best sup-
portive care

a Percentage positive results of patients tested. b Vinblastine (9), cyclophosphamide (3), adriamycin/bleomycin/vinblastine (4). c Etoposide (4) +/
methylprednisolone (1), vinblastine (3) +/methylprednisolone (1), cyclophosphamide/methylprednisolone (1) +/vinblastine (1).
d Doxorubicin (4) +/vinblastine (2) +/rituximab (1), etoposide (4) +/doxorubicin/bleomycin (3) +/vincristine (1), cyclophosphamide/
hydroxydaunorubicin/vincristine/prednisone (3) +/etoposide (1) +/antivirals (4) +/rituximab (3). e Chemotherapeutics not specified.
f Cyclophosphamide/vincristine/prednisone (6) +/thalidomide (2) +/hydroxydaunorubicin/rituximab (1), cyclophosphamide/corticosteroid (2), 
vincristine/prednisone (2). g Vinblastine/etoposide/bleomycin (3), cyclophosphamide/hydroxydaunorubicin/vincristine/prednisone (1) +/etoposide 
(1) +/rituximab (1), cyclophosphamide/rituximab (1) +/doxorubicin/etoposide/prednisone (1). h Cyclophosphamide/vincristine/prednisone (4), 
cyclophosphamide/hydroxydaunorubicin/vincristine/prednisone (6).
FU = follow-up; HIV =human immunodeficiency virus; HHV-8 = human herpesvirus type-8; KS = Kaposi sarcoma; MCD = multicentric Castleman’s 
disease; mo. = months; NR = not reported; PEL = primary effusion lymphoma.

single cytostatics to control MCD recurrences including 
vinblastine, cyclophosphamide, chlorambucil, etoposide, 
doxorubicin and vincristine. Combination chemotherapy 
was used in 40 patients as first- or second-line regimens. 
One study did not specify the chemotherapies used in 
65 patients.11 Excluding prior corticosteroid exposure, 
rituximab was used as first-line therapy in 151 patients as 
single agent (n = 95) or in combination with chemotherapy 
(n = 56), predominantly etoposide (n = 36). As second-line 
therapy, rituximab monotherapy was used in 68 patients 
and rituximab/chemotherapy (predominantly liposomal 
doxorubicin) combined in 22 patients with (chemo)therapy 
dependent MCD. The majority of patients (105/130, 80.8%) 
on anti-IL6(R) therapy received prior systemic therapies.
The overall all-cause mortality rate was 137/666 patients 
(20.6%) at a median follow-up of 27 months. Mortality 
rates were 25.3% in HIV/HHV-8 positive and 10.6% 
in HIV-1 (and for the large majority HHV-8) negative 
patients. The causes of death were progressive MCD in 
17.5% and 34.8% of HIV-1 positive patients and HIV-1 
negative patients, respectively, infections (or AIDS in 
HIV-1 positive patients) in 12.3% and 13.0%, multi-organ 
failure in 4.4% and 4.5%, progression to lymphoma in 
39.5% and 8.7%, and unreported or unknown in 21.9% 
and 39.0%. Kaposi sarcoma was the cause of death in 5/114 
(4.4%) HIV-1/HHV-8 positive patients only. The mortality 
rates according to treatment modalities received during 
reported follow-up were 36.8% for chemotherapy alone, 
10.1% for rituximab with or without chemotherapy, 7.7% 
for anti-IL6(R) and 30.1% for other therapies. Of note, one 
cohort study did not specify deaths according to therapy 
modalities and could not be used.28 Furthermore, another 
cohort study only reported on deaths of MCD patients that 
developed non-Hodgkin’s lymphoma.12 

Ten studies defined endpoints that showed broad variety 
in definitions. Overall, first- or second-line rituximab 
containing therapy was more able to sustain remission 
and increase survival than chemotherapy alone, at least in 
HHV-8 positive, and often HIV-1 positive, MCD patients. 
The reported proportions of patients who achieved the 
endpoints were at least 88.0% when rituximab was part of 
the treatment, and at the most 67.9% with chemotherapy 
alone. For anti-IL6(R) monotherapy, the majority of patients 
achieved improvement on at least one disease component 
although durable tumour and symptomatic responses 
remained around 40% in this highly pre-treated group of 
predominantly HIV-1 and HHV-8 negative MCD patients.

Kaposi sarcoma, HLH and lymphoma
Kaposi sarcoma, HLH and lymphoma were frequently 
diagnosed prior to MCD diagnosis or during follow-up. 
Excluding the three antiIL6(R) trials and four studies that 
did not report on Kaposi sarcoma,14,16,18,28 Kaposi sarcoma 
was apparent in 244 of 429 patients. Progression of 
Kaposi sarcoma during follow-up occurred in 55 (12.8%), 
predominantly HIV-1 positive (96.4%), MCD patients. The 
majority of Kaposi progressions (67.3%) were observed in 
studies of patients treated with rituximab. In the studies 
that specifically reported on lymphoma development during 
MCD follow-up (n = 416), the incidence was 15.1%. Three 
studies reported on HLH, which was diagnosed in 34.3% 
of 143 patients at MCD diagnosis or during follow-up.11,15,22 

D I S C U S S I O N

The current systematic review indicates that the use of 
rituximab appears to provide a survival benefit, both 
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in HIV-1 positive and HIV-1 negative, HHV-8 associated 
MCD patients in first- or second-line therapy (Grade B 
recommendation). Anti-IL6(R) showed promising results 
in controlling disease activity, at least in HIV-1 and HHV-8 
negative patients (Grade B recommendation). 
The optimal treatment of HHV-8 positive and HHV-8 
negative MCD patients remains unclear and largely based on 
low-quality evidence. Etoposide and liposomal doxorubicin 
have been used with favourable results in combination 
with rituximab in HHV-8 associated MCD (Grade C 
recommendation). The use of chemotherapy alone was 
generally associated with higher mortality rates than in 
combinations with rituximab. This indicates that it might 
be preferable not to use chemotherapy without rituximab 
(Grade C recommendation). Despite treatment, the clinical 
course of MCD is frequently complicated by exacerbations of 
Kaposi sarcomas, lymphoma development, or HLH, and the 
mortality remains high. 
Disease progression to (often HHV-8 related) lymphoma 
is frequently observed in MCD and appears to be partially 
prevented by including rituximab in MCD treatment. In 
MCD, HHV-8 infected B-lymphocytes are able to coalesce 
and form microscopic lymphoma, which may express the 
CD20 antigen.5,30,31 Ongoing IL6 receptor activation might 
be involved in the lymphoproliferative differentiation of 
these B-cells. Rituximab’s protective effect could be due 
to the resulting HHV-8 infected B-lymphocyte depletion, 
which decreases cytokine levels involved in further B-cell 
proliferation. Despite the effect of rituximab on lymphoma 
development, HLH and Kaposi sarcoma are prevalent 
concomitant clinical complications in MCD. Kaposi 
sarcoma seems to be related to the rituximab exposure, 
and almost exclusively in HIV-1 infected patients. HIV-1 
and HHV-8 can both trigger HLH, which is associated 
with a high mortality rate.32 The combination HHV-8 
infection and IL6 overproduction in MCD could result in 
a dysfunctional cascade of cytokine overproduction with 
T-lymphocyte and macrophage activation causing HLH, 
especially in immunocompromised HIV-1 patients.33-36 
Furthermore, a possible relation has been observed 
between low B-lymphocyte counts and increased risk for 
Kaposi sarcoma development with increased expression of 
HHV-8 gene products in Kaposi sarcomas after rituximab 
therapy.37-39 A marked decrease in Kaposi sarcoma flares 
was observed if rituximab was combined with single-agent 
chemotherapies, mainly etoposide. The clinical implications 
of these observations are unclear. In our opinion, HHV-8 
positive MCD patients should be evaluated for clinical signs 
of Kaposi sarcoma or its presence in tissue biopsy prior to 
the initiation of rituximab. If Kaposi sarcomas are present, 
the concomitant administration of chemotherapeutics 
(etoposide, liposomal doxorubicin or paclitaxel) might be 
recommended. However, the possible benefit of adding 
chemotherapeutics to rituximab on Kaposi flares or survival 
needs to be further evaluated. Furthermore, the effects of 

HHV-8 suppression by antiviral agents on Kaposi sarcoma 
and HLH development in the context of rituximab therapy 
for MCD is yet unknown. Last, the usefulness of cytokine 
levels and HHV-8 viral load for the monitoring of treatment 
effect, disease activity or for predicting patients at risk for 
MCD relapse after clinical remission and development of 
subsequent lymphoma, Kaposi sarcoma or HLH warrants 
further evaluation.40,41 
The monoclonal antibodies against IL6 and the IL6 receptor, 
siltuximab and tocilizumab, are not yet approved for the 
European market for the treatment of MCD. Siltuximab has 
a favourable opinion based on the benefit-to-risk balance and 
European market approval is recommended.42 Tocilizumab 
has only been approved for the treatment of rheumatoid 
arthritis. Evidence is available from trials on the subgroup 
of MCD patients without HIV-1 or HHV-8 and the efficacy 
of these drugs in other patient groups remains to be 
elucidated. Issues on drug safety especially for the orphan 
medicine siltuximab are another important issue because of 
the limited experience with this drug. Additional trials on 
tocilizumab and siltuximab in MCD are ongoing.43,44

The overall level of evidence of the studies was low and no 
definite conclusions can be drawn on the available evidence. 
All studies were obviously biased in several ways. Important 
confounders as HHV-8 status, HIV-1 infections, Karnofsky 
performance scores, detailed treatment information and the 
presence of Kaposi sarcoma or microlymphomas in tissue 
examinations were not uniformly investigated or reported. 
Unmeasured confounders have likely occurred during the 
covered time period, which make comparisons difficult. 
The large number of case reports and case series indicate 
publication bias, which cannot be evaluated due to the 
absence of registration databases for these studies. Selection 
bias of patients is a major limitation for interpreting the 
studies. The results of the cohort studies are predominantly 
influenced by possible treatment-allocation bias; the 
patients at highest risk for death received palliative care 
only or had aggressive and often fatal lymphomas for which 
chemotherapy was warranted. Therefore, the results should 
be interpreted cautiously. Lastly, an in-depth evaluation 
of treatment responses according to HHV-8 status might 
have been the preferred method from a pathophysiological 
point of view. The large amount of missing data regarding 
HHV-8 status, the heterogeneous use of variable HHV-8 
detection methods, and other study limitations hindered 
this separation.

C O N C L U S I O N

Based on the results of the present systematic review 
we cannot provide conclusive evidence-based treatment 
recommendations for optimal MCD therapy in HIV-1 
infected or uninfected patients. Although the available 
evidence is of low quality, the use of rituximab appears to 
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provide a survival benefit in HHV-8 associated MCD, and 
anti-IL6(R) therapy might offer a treatment option after 
first-line treatment failure for HIV-1 negative patients 
without HHV-8 associated MCD.

A C K N O W L E D G E M E N T S

We thank Wichor Bramer from the Erasmus University 
Medical Centre for his expertise in biomedical information 
and systematic literature search. 

D I S C L O S U R E S

The authors declare no conflicts of interest. No funding or 
financial support was received.

R E F E R E N C E S

1. Luppi M, Barozzi P, Maiorana A, et al. Human herpesvirus-8 DNA 
sequences in human immunodeficiency virus-negative angioimmunoblastic 
lymphadenopathy and benign lymphadenopathy with giant germinal center 
hyperplasia and increased vascularity. Blood. 1996;87:3903-9.

2. Soulier J, Grollet L, Oksenhendler E, et al. Kaposi’s sarcoma-associated 
herpesvirus-like DNA sequences in multicentric Castleman’s disease. 
Blood. 1995;86:1276-80.

3. Osborne J, Moore PS, Chang Y. KSHV-encoded viral IL-6 activates multiple 
human IL-6 signaling pathways. Hum Immunol. 1999;60:921-7.

4. Aoki Y, Tosato G, Fonville TW, Pittaluga S. Serum viral interleukin-6 in 
AIDS-related multicentric Castleman disease. Blood. 2001;97:2526-7.

5. Du MQ, Liu H, Diss TC, et al. Kaposi sarcoma-associated herpesvirus infects 
monotypic (IgM lambda) but polyclonal naive B cells in Castleman disease 
and associated lymphoproliferative disorders. Blood. 2001;97:2130-6.

6. Powles T, Stebbing J, Bazeos A, et al. The role of immune suppression 
and HHV-8 in the increasing incidence of HIV-associated multicentric 
Castleman’s disease. Ann Oncol. 2009;20:775-9.

7. Robinson D, Jr., Reynolds M, Casper C, et al. Clinical epidemiology and 
treatment patterns of patients with multicentric Castleman disease: results 
from two US treatment centres. Br J Haematol. 2014;165:39-48.

8. Bower M, Palfreeman A, Alfa-Wali M, et al. British HIV Association guidelines 
for HIV-associated malignancies 2014. HIV Med. 2014;15S2:1-92. 

9. Moher D, Liberati A, Tetzlaff J, Altman DG, PRISMA Group. Preferred 
reporting items for systematic reviews and meta-analyses: the PRISMA 
statement. Ann Intern Med. 2009;151:264-9.

10. Oxford Centre for Evidence-Based Medicine – Levels of 
Evidence (March 2009). Available at: www.cebm.net/
oxford-centre-evidence-based-medicine-levels-evidence-march-2009. 

11. Gerard L, Michot JM, Burcheri S, et al. Rituximab decreases the risk of 
lymphoma in patients with HIV-associated multicentric Castleman disease. 
Blood. 2012;119:2228-33.

12. Oksenhendler E, Boulanger E, Galicier L, et al. High incidence of Kaposi 
sarcoma-associated herpesvirus-related non-Hodgkin lymphoma in 
patients with HIV infection and multicentric Castleman disease. Blood. 
2002;99:2331-6.

13. Nishimoto N, Kanakura Y, Aozasa K, et al. Humanized anti-interleukin-6 
receptor antibody treatment of multicentric Castleman disease. Blood. 
2005;106:2627-32.

14. Xu D, Lv J, Dong Y, et al. Renal involvement in a large cohort of Chinese 
patients with Castleman disease. Nephrol Dial Transplant. 2012;27:iii119-25.

15. Dossier A, Meignin V, Fieschi C, Boutboul D, Oksenhendler E, Galicier L. 
Human herpesvirus 8-related Castleman disease in the absence of HIV 
infection. Clin Infect Dis. 2013;56:833-42.

16. Zhu SH, Yu YH, Zhang Y, Sun JJ, Han DL, Li J. Clinical features and outcome 
of patients with HIV-negative multicentric Castleman’s disease treated with 
combination chemotherapy: a report on 10 patients. Med Oncol. 2013;30:492.

17. Van Rhee F, Wong RS, Munshi N, et al. Siltuximab for multicentric 
Castleman’s disease: A randomised, double-blind, placebo-controlled trial. 
Lancet Oncol. 2014;15:966-74.

18. Kawabata H, Kadowaki N, Nishikori M, et al. Clinical features and treatment 
of multicentric castleman’s disease : a retrospective study of 21 Japanese 
patients at a single institute. J Clin Exp Hematop. 2013;53:69-77.

19. Kurzrock R, Voorhees PM, Casper C, et al. A phase I, open-label study 
of siltuximab, an anti-IL-6 monoclonal antibody, in patients with B-cell 
non-hodgkin lymphoma, multiple myeloma, or castleman disease. Clin 
Cancer Res. 2013;19:3659-70.

20. Ramasamy K, Gandhi S, Tenant-Flowers M, et al. Rituximab and thalidomide 
combination therapy for Castleman disease. Br J Haematol. 2012;158:421-3.

21. Oksenhendler E, Duarte M, Soulier J, et al. Multicentric Castleman’s disease 
in HIV infection: a clinical and pathological study of 20 patients. AIDS. 
1996;10:61-7.

22. Guihot A, Couderc LJ, Agbalika F, et al. Pulmonary manifestations of 
multicentric Castleman’s disease in HIV infection: a clinical, biological and 
radiological study. Eur Respir J. 2005;26:118-25.

23. Bower M, Powles T, Williams S, et al. Brief communication: Rituximab 
in HIV-associated multicentric Castleman disease. Ann Intern Med. 
2007;147:836-9.

24. Gerard L, Berezne A, Galicier L, et al. Prospective study of rituximab in 
chemotherapy-dependent human immunodeficiency virus associated 
multicentric Castleman’s disease: ANRS 117 CastlemaB Trial. J Clin Oncol. 
2007 1;25:3350-6.

25. Uldrick TS, Polizzotto MN, Aleman K, et al. Rituximab plus liposomal 
doxorubicin in HIV-infected patients with KSHV-associated multicentric 
Castleman disease. Blood. 2014;124:3544-52.

26. Hoffmann C, Schmid H, Muller M, et al. Improved outcome with rituximab 
in patients with HIV-associated multicentric Castleman disease. Blood. 
2011;118:3499-503.

27. Bower M, Newsom-Davis T, Naresh K, et al. Clinical Features and Outcome 
in HIV-Associated Multicentric Castleman’s Disease. J Clin Oncol. 
2011;29:2481-6.

28. Stebbing J, Adams C, Sanitt A, et al. Plasma HHV8 DNA predicts relapse 
in individuals with HIV-associated multicentric Castleman disease. Blood. 
2011;118:271-5.

29. Loi S, Goldstein D, Clezy K, Milliken ST, Hoy J, Chipman M. Castleman’s 
disease and HIV infection in Australia. HIV Med. 2004;5:157-62.

30. Dupin N, Diss TL, Kellam P, et al. HHV-8 is associated with a plasmablastic 
variant of Castleman disease that is linked to HHV-8-positive plasmablastic 
lymphoma. Blood. 2000;95:1406-12.

31. Dargent JL, Lespagnard L, Sirtaine N, Cantinieaux B, Li R, Hermans 
P. Plasmablastic microlymphoma occurring in human herpesvirus 8 
(HHV-8)-positive multicentric Castleman’s disease and featuring a follicular 
growth pattern. APMIS. 2007;115:869-74.

32. Marsh RA, Vaughn G, Kim MO, et al. Reduced-intensity conditioning 
significantly improves survival of patients with hemophagocytic lymphohis-
tiocytosis undergoing allogeneic hematopoietic cell transplantation. Blood. 
2010;116:5824-31.

33. Imashuku S, Hibi S, Fujiwara F, Todo S. Hyper-interleukin (IL)-6-naemia in 
haemophagocytic lymphohistiocytosis. Br J Haematol. 1996;93:803-7.

34. Bower M, Veraitch O, Szydlo R, et al. Cytokine changes during rituximab 
therapy in HIV-associated multicentric Castleman disease. Blood. 
2009;113:4521-4.

35. Henter JI, Elinder G, Soder O, Hansson M, Andersson B, Andersson U. 
Hypercytokinemia in familial hemophagocytic lymphohistiocytosis. Blood. 
1991;78:2918-22.

36. Osugi Y, Hara J, Tagawa S, et al. Cytokine production regulating Th1 and Th2 
cytokines in hemophagocytic lymphohistiocytosis. Blood. 1997;89:4100-3.

37. Stebbing J, Gazzard B, Newsom-Davis T, et al. Nadir B cell counts are 
significantly correlated with the risk of Kaposi’s sarcoma. Int J Cancer. 
2004;108:473-4.

38. Stratigos AJ, Malanos D, Touloumi G, et al. Association of clinical progression 
in classic Kaposi’s sarcoma with reduction of peripheral B lymphocytes 
and partial increase in serum immune activation markers. Arch Dermatol. 
2005;141:1421-6.



210

J U N E  2 0 1 5 ,  V O L .  7 3 ,  N O  5

The Netherlands Journal of Medicine

Rokx et al. MCD therapy.

39. Pantanowitz L, Fruh K, Marconi S, Moses AV, Dezube BJ. Pathology of 
rituximab-induced Kaposi sarcoma flare. BMC Clin Pathol. 2008;8:7.

40. Grandadam M, Dupin N, Calvez V, et al. Exacerbations of clinical symptoms 
in human immunodeficiency virus type 1-infected patients with multicentric 
Castleman’s disease are associated with a high increase in Kaposi’s sarcoma 
herpesvirus DNA load in peripheral blood mononuclear cells. J Infect Dis. 
1997;175:1198-201.

41. Oksenhendler E, Carcelain G, Aoki Y, et al. High levels of human herpesvirus 
8 viral load, human interleukin-6, interleukin-10, and C reactive protein 
correlate with exacerbation of multicentric castleman disease in HIV-infected 
patients. Blood. 2000;96:2069-73.

42. European Medicines Agency. Pending EC decisions. Available at: www.ema.
europa.eu/ema/index.jsp?curl=pages/medicines/human/medicines/003708/
smops/Positive/human_smop_000658.jsp&mid=WC0b01ac058001d127. 

43. Tocilizumab for KSHV-Associated Multicentric Castleman Disease. 
NCT01441063. Available at https://clinicaltrials.gov/ct2/show/NCT014410
63?term=Castleman&rank=2. 

44. A Study to Evaluate the Efficacy and Safety of CNTO328 Plus Best Supportive 
Care in Multicentric Castleman’s Disease. NCT01024036. Available at https://
clinicaltrials.gov/ct2/show/NCT01024036?term=Castleman&rank=3. 

A P P E N D I X

Search terms used in the medical databases for the 
literature search in the systematic review on the treatment 
of multicentric Castleman’s disease.

Embase.com 
(‘angiofollicular lymph node hyperplasia’/de OR 
(((angiofollicul* OR angiolymphoid* OR angiomat* OR 
‘Giant Lymph’) NEAR/3 (hyperplas* OR hamarto*)) OR 
Castleman* OR Castelman*):ab,ti) AND (chemotherapy/
exp OR rituximab/de OR siltuximab/de OR tocilizumab/de 
OR ‘monoclonal antibody’/de OR ‘CD20 antibody’/de OR 
(chemotherap* OR rituximab OR ((‘cd 20’ OR cd20 OR ‘il 6’ 
OR ‘interleukin 6’ OR il6) NEAR/3 (anti*)) OR siltuximab OR 
tocilizumab OR (monoclonal NEAR/3 antibod*)):ab,ti) AND 
(‘clinical study’/exp OR ‘cohort analysis’/de OR ‘follow up’/
de OR (clinical* OR cohort* OR longitudinal* OR (follow* 
NEXT/1 up) OR followup* OR prospective* OR retrospective* 
OR random* OR rct* OR placebo* OR ((double* OR single* 
OR triple*) NEAR/3 blind*) OR (controlled NEAR/3 stud*) 
OR trial*):ab,ti) AND [english]/lim 

Medline (OvidSP) 
(“Giant Lymph Node Hyperplasia”/ OR (((angiofollicul* OR 
angiolymphoid* OR angiomat* OR “Giant Lymph”) ADJ3 
(hyperplas* OR hamarto*)) OR Castleman* OR Castelman*).
ab,ti.) AND (Chemotherapy, Adjuvant/ OR “Antineoplastic 
Combined Chemotherapy Protocols”/ OR exp “Antibodies, 
Monoclonal”/ OR (chemotherap* OR rituximab OR ((“cd 
20” OR cd20 OR “il 6” OR “interleukin 6” OR il6) ADJ3 
(anti*)) OR siltuximab OR tocilizumab OR (monoclonal 
ADJ3 antibod*)).ab,ti.) AND (exp “Clinical Trial”/ OR exp 
“Cohort Studies”/ OR (clinical* OR cohort OR longitudinal* 
OR (follow* ADJ up*) OR followup* OR prospective* 
OR retrospective* OR random* OR rct* OR placebo* OR 
((double* OR single* OR triple*) ADJ3 blind*) OR (controlled 
ADJ3 stud*) OR trial*).ab,ti.) AND english.la. 

Cochrane 
((((angiofollicul* OR angiolymphoid* OR angiomat* OR 
‘Giant Lymph’) NEAR/3 (hyperplas* OR hamarto*)) OR 
Castleman* OR Castelman*):ab,ti) AND ((chemotherap* OR 
rituximab OR ((‘cd 20’ OR cd20 OR ‘il 6’ OR ‘interleukin 6’ 
OR il6) NEAR/3 (anti*)) OR siltuximab OR tocilizumab OR 
(monoclonal NEAR/3 antibod*)):ab,ti) 

Web-of-science
TS=(((((angiofollicul* OR angiolymphoid* OR angiomat* 
OR “Giant Lymph”) NEAR/3 (hyperplas* OR hamarto*)) 
OR Castleman* OR Castelman*)) AND ((chemotherap* OR 
rituximab OR ((“cd 20” OR cd20 OR “il 6” OR “interleukin 
6” OR il6) NEAR/3 (anti*)) OR siltuximab OR tocilizumab 
OR (monoclonal NEAR/3 antibod*))) AND (clinical* OR 
cohort OR longitudinal* OR “follow up” OR followup* OR 
prospective* OR retrospective* OR random* OR rct* OR 
placebo* OR ((double* OR single* OR triple*) NEAR/3 blind*) 
OR (controlled NEAR/3 stud*) OR trial*)) AND LA=english

Scopus
TITLE-ABS-KEY(((((angiofollicul* OR angiolymphoid* 
OR angiomat* OR “Giant Lymph”) W/3 (hyperplas* 
OR hamarto*)) OR Castleman* OR Castelman*)) AND 
((chemotherap* OR rituximab OR ((“cd 20” OR cd20 OR “il 
6” OR “interleukin 6” OR il6) W/3 (anti*)) OR siltuximab OR 
tocilizumab OR (monoclonal W/3 antibod*))) AND (clinical* 
OR cohort OR longitudinal* OR “follow up” OR followup* 
OR prospective* OR retrospective* OR random* OR rct* OR 
placebo* OR ((double* OR single* OR triple*) W/3 blind*) OR 
(controlled W/3 stud*) OR trial*)) AND LANGUAGE(english)

PubMed publisher 
((((angiofollicul*[tiab] OR angiolymphoid*[tiab] 
OR angiomat*[tiab] OR Giant Lymph*[tiab]) AND 
(hyperplas*[tiab] OR hamarto*[tiab])) OR Castleman*[tiab] 
OR Castelman*[tiab])) AND ((chemotherap*[tiab] OR 
rituximab[tiab] OR ((cd 20*[tiab] OR cd20[tiab] OR il 6*[tiab] 
OR interleukin 6*[tiab] OR il6[tiab]) AND (anti*[tiab])) 
OR siltuximab[tiab] OR tocilizumab[tiab] OR monoclonal 
antibod*[tiab])) AND ((clinical*[tiab] OR cohort[tiab] OR 
longitudinal*[tiab] OR follow up*[tiab] OR followup*[tiab] OR 
prospective*[tiab] OR retrospective*[tiab] OR random*[tiab] 
OR rct*[tiab] OR placebo*[tiab] OR double blind*[tiab] OR 
single blind*[tiab] OR triple blind*[tiab] OR controlled 
stud*[tiab] OR trial*[tiab])) AND english[la] AND publisher[sb]

Google scholar 
Castleman chemotherapy|rituximab|siltuximab|toci
lizumab|”monoclonal|CD20 antibody|antibodies”|”anti 
il-6|interleukin-6|il6” clinical|cohort|”follow up”|prospecti
ve|retrospective|randomized|randomised|random|rct


