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Case Report

An Immunocompetent HIV-Negative Elderly Patient with
Low-Grade Fever, Generalized Lymphadenopathy, Splenomegaly,
and Acute Phase Response: Do Not Forget Castleman Disease

Kalliopi Azariadis ,! Maria Ioannou,’ Kalliopi Zachou,! and George N. Dalekos

1

'Department of Medicine and Research Laboratory of Internal Medicine,
National Expertise Center of Greece in Autoimmune Liver Diseases, General University Hospital of Larissa,

41110 Larissa, Greece

’Department of Pathology, Medical School, University of Thessaly, 41110 Larissa, Greece

Correspondence should be addressed to George N. Dalekos; dalekos@med.uth.gr

Received 22 December 2020; Revised 19 February 2021; Accepted 2 March 2021; Published 12 March 2021

Academic Editor: Larry M. Bush

Copyright © 2021 Kalliopi Azariadis et al. This is an open access article distributed under the Creative Commons Attribution
License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is
properly cited.

Multicentric Castleman disease (MCD) is a rare lymphoproliferative disorder that mainly affects middle-aged patients with
human immunodeficiency virus (HIV) infection. However, HIV-negative patients can also be affected representing a small
proportion of the total MCD cases. Of note, recent studies from China in HIV-negative patients with MCD have suggested that the
onset of the disease can be observed in younger age than previously thought. If undiagnosed and untreated, the MCD has a poor
prognosis and may progress to lymphoma. We present an 82-year-old immunocompetent male patient who was admitted to our
department because of low-grade fever, cachexia, anasarca, hepatosplenomegaly, and generalized lymphadenopathy. Laboratory
findings showed anemia and increased markers of inflammation including hyperferritinemia and polyclonal hyperglobulinemia.
Infectious causes including HIV were ruled out. Histological examination of a cervical lymph-node revealed lesions supportive of
MCD diagnosis. Of note, the outer-zone plasmablasts’ nuclei stained positive for human herpesvirus-8 (HHV8). The patient
received 4 cycles of cyclophosphamide, vincristine, and dexamethasone with regression of all symptoms. This case underlines that
HHV8-associated MCD should be considered as a rare cause of generalized lymphadenopathy even in HIV-negative immu-

nocompetent patients when other causes have been appropriately excluded because a timely diagnosis can be life-saving.

1. Introduction

Castleman disease (CD) was first described in 1954 in a
series of patients with localized mediastinal lymphadenop-
athy and characteristic histopathological features [1]. Cur-
rently, the term CD is applied to diverse polyclonal B-cell
lymphoproliferative entities with distinct clinicopathologic
features based on the number of affected lymph nodes. The
disease is classified in two general forms: the unicentric CD
(UCD) and the multicentric CD (MCD) [2-5]. The UCD
form refers to 75% of all cases, with histological features of
either hyaline vascular proliferation (90%) or mature plasma
cell proliferation (10%) [6, 7]. The MCD is subclassified to (a)
the human herpes virus 8 (HHV8 or Kaposi Sarcoma- (KS-)

associated herpes virus, KSV) positive MCD seen pre-
dominantly in human immunodeficiency virus- (HIV-)
infected or otherwise immunocompromised individuals
[2, 4, 5, 8] and (b) the idiopathic MCD (iMCD) with his-
tological features of both hyaline vascular and plasma cell
proliferation with relatively preserved nodal architecture
[3, 9]. In addition, two clinical syndromes have been de-
scribed in association with iMCD: POEMS syndrome
(polyneuropathy, organomegaly, endocrinopathy, M-pro-
teins, and skin changes) [10, 11] and TAFRO syndrome
(thrombocytopenia, anasarca, fever, reticulin fibrosis, and
organomegaly) [10, 12].

The estimated annual incidence of MCD ranges between
2.4 and 6.25 per million person-years in Western population
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[12-14]. However, HHV8-associated MCD prevalence is
practically unknown and probably underestimated, being
underdiagnosed especially in HIV-negative patients who
represent only a small proportion of cases [15-17]. The
reasons for underdiagnosis is the high level of suspicion
required from clinicians and pathologists, as the clinical
features of HHV8-associated MCD overlap significantly
with those of uncontrolled infections and lymphoid ma-
lignancies. The clinical and laboratory characteristics include
systemic manifestations such as fever, sweating, fatigue,
cachexia, generalized lymphadenopathy, splenomegaly,
anasarka, cytopenias, and hypoalbuminemia [18-21]. Fur-
thermore, patients with MCD are at high risk of developing
non-Hodgkin lymphomas (NHL) [11, 21, 22]. Risk assess-
ment and estimation of survival is difficult because of the
rarity of the disease. However, a 5-year survival of about 80%
has been recorded after treatment in small case series from
France and South Korea [11, 23].

Herein, we present a case of an elderly immunocom-
petent patient with HHV8-associated MCD and highlight
the crucial steps for establishing the diagnosis in conjunction
with approach to treatment.

2. Case Presentation

An 82-year-old male was admitted to the Department of
Medicine because of low-grade fever (37.8°C) over the past
24 hours and cachexia, occipital headache, and pain in the
cervical spine over the past 72 hours. His medical history
included ischemic heart failure under furosemide and
bisoprolol, atrial fibrillation under dabigatran, ocular cata-
ract, and a single episode of herpes zoster in the left ab-
dominal wall four months ago. The patient resided in an
agricultural area, owned poultry, and reported frequent
consumption of nonpasteurized dairy products. On clinical
examination, the patient was hemodynamically stable, and
he had anasarka and tenderness at the cervical spine without
stiffness, restriction to movement or Kerning and Brudzinski
signs. The rest neurologic examination was also normal. The
liver and spleen were palpable in combination with multiple
nontender, mobile lymph nodes in the cervical, supra-
clavicular, axillary, and inguinal areas.

Laboratory work-up on admission revealed hypochromic
normocytic anemia, with normal leukocytes and platelets
count, hypoalbuminemia, polyclonal hyperglobulinemia with
increased immunoglobulin G and increased inflammatory
markers such as erythrocyte sedimentation rate, C-reactive
protein, ferritin, and fibrinogen (Supplementary Table S1).
The rest of the laboratory tests were within normal limits
(Supplementary Table S1). The chest X-ray revealed bilateral
pleural effusions. Because of the presence of low-grade fever,
headache, and tenderness at the cervical spine, a cerebrospinal
fluid paracentesis was performed which was not contributory
(Supplementary Table S1). To further assess the generalized
peripheral lymphadenopathy, a computer tomography (CT)
of the cervix, thorax, and abdomen was performed. The re-
sults showed several lymph nodes (maximum diameter
3.8 cm) with non-necrotizing centers in all anatomical spaces
(cervix, supraclavicular and axillary areas, mediastinum, and
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retroperitoneal, femoral, and inguinal areas). A work-up for
zoonosis based on local endemicity [24-29] that included
serological tests for Brucella, Leishmania, Leptospira, Coxiella
species, Rickettsia conorii and typhi, Bartonella, and Toxo-
plasma was unrevealing (Supplementary Table S1). Further-
more, serological testing for several viruses including Epstein
Barr Virus, cytomegalovirus, HIV, and hepatitis B and C
viruses was also negative. Multiple sets of blood cultures
incubated for 21 days for slowly growing bacteria were also
negative. Tuberculosis was ruled out based on a negative skin
tuberculin test and negative sputum examination (direct
Ziehl-Neelsen staining and long-term culture of 6 weeks).
Peripheral blood and bone marrow smears were negative for
neoplastic cells while the bone marrow biopsy revealed
granulocyte left shift, small T and B cells, and 8% polyclonal
plasma cells.

Finally, a right supraclavicular lymph node of 3.8cm
diameter was biopsied. The histological examination
revealed mildly deranged nodal architecture, multiple
lymphoid follicles with vascular proliferation and peri-
vascular hyalinization of the blast centers, increased follic-
ular dendritic cells (CD21+), and mantle lymphocytes in
onion-skin layers surrounded by polyclonal plasma cells
without monoclonal proliferation of x- and A-light chains.
Staining for CD3, CD4, CD68, ALK, EMA, CD23, and cyclin
D1 was nonsupportive of lymphoma. Of note, anosoblasts/
plasmablasts (MUM1+, CD30+, and CD15-) in the outer
zone showed positive nuclear staining for HHVS.

As most of the causes of generalized lymphadenopathy
in combination with hepatosplenomegaly, anasarka, high
markers of acute phase response, and polyclonal hyper-
globulinemiahad been excluded, the differential diagnosis
included sarcoidosis and miscellaneous lymphoproliferative
disorders. However, sarcoidosis was unlikely based on the
lack of abnormal findings in the lung imaging, absence of
respiratory symptoms, and nontypical lymph node lesions
on histology. In addition, no arthritis was mentioned or was
evident on physical examination. In contrast, the histological
findings of the lymph node biopsy revealed a benign lym-
phoproliferative disorder characterized by increased plasma
cells that stained positive for HHVS8 along with vascular
proliferation and perivascular hyalinization supporting the
diagnosis of CD (Figures 1-3).

The patient received four cycles of cyclophosphamide
(1000 mg/cycle), vincristine (10 mg/cycle), and dexametha-
sone (16 mg/day for days 1-5/cycle) in 21-day intervals.
Resolution of symptoms and all physical findings was
achieved after the third cycle. Normalization of the acute
phase inflammatory markers and resolution of anemia was
evident at the end of the fourth cycle indicating complete
response at 12 weeks of treatment (Supplementary Table S1).
Complete remission of the disease was further confirmed on
18F-FDG positron emission tomography. Regarding side
effects, the patient experienced only a single episode of
neutropenia after the second cycle of treatment which re-
quired administration of granulocyte colony-stimulating
factor (GCSF). Till the time of this writing, the patient re-
mains asymptomatic having completed 6 months of follow-
up without any clinical or laboratory sign of recurrence.
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FiGure 1: Hematoxylin and eosin stain, original magnification x10. Germinal centers traversed by penetrating vessels (arrow 1) and
thickened mantle zones with lymphocytes arranged in layers with onion skin appearance (arrow 2). In the interfollicular areas, there is
extensive vascular proliferation with perivascular hyalinization (arrow 3).

3. Discussion

HHV8-associated MCD is a rare clinical entity, especially in
HIV-negative immunocompetent individuals. The incidence
of HHV8-associated MCD is highly related to the HHV8
endemicity in the general population (1.4-1.9% in Japan, 4%
in north Europe, and 10-20% in the Mediterranean basin
and Balkans) [30-36]. Furthermore, the demographic
characteristics of HIV-negative, HHV8-assosciated MCD
patients differ according to the population studied with
European and American studies reporting higher incidence

- - -: n ﬁ »! o g ‘\ — . ;
" ¢ 4 a. K{? l‘i g ‘ . s
m-n_- ha b MNFET S
FIGURE 2: Hematoxylin and eosin stain, original magnification x40. Sheets of mature plasma cells and a few plasmablasts with large nuclei,
vesicular chromatin, and prominent nucleoli (arrows) are also seen in the interfollicular areas.

in males in the sixth decade [10, 12, 23, 31]. However, a
recent retrospective study from China in 185 CD patients
including 64 with MCD has shown that the onset of the
disease can be observed in younger age, even though precise
demographic data on the 11/64 HIV-negative, HHV8-as-
sociated MCD patients was not given [32].

The clinical characteristics of the disease include the
presence of generalized lymphadenopathy, splenomegaly,
and systemic inflammatory manifestations such as fever,
fatigue, night sweats, weight loss, volume overload
(sometimes with ascites and pulmonary effusions), skin
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Figure 3: HHV-8 immunohistochemical stain, original magnification x40. Cells with plasmablastic morphology are HHV8-infected cells
(brown nuclei). These cells were polytypic (immunostaining for kappa and lambda light chains (data not shown)). In order to exclude the
possibility of random positive counting, the immunostaining section was split into four fields and cells positive for HHV8 were counted in
each of these four quartiles. The measurements were grouped for each quartile. Pairwise comparisons among groups using the student ¢ test
showed p values >0.05 in all cases. In addition, repeating procedures concerning immunohistochemical staining for HHV8 were performed
in other two different histological sections producing finally similar results.

abnormalities (including hyperpigmentation and cherry
hemangiomas), and nonspecific neurologic, respiratory,
and gastrointestinal symptoms. Secondary hemophago-
cytic lymphohistiocytosis (sHLH), autoimmune cytope-
nias, renal involvement (including secondary amyloidosis
and membranoproliferative glomerulonephritis), pe-
ripheral neuropathy, lymphoid interstitial pneumonitis,
and bronchiolitis obliterans have also been described
[33, 35, 37]. Of note, patients with HHV8-associated
MCD are at high risk of developing HHV8-associated
lymphomas and KS even years after the initial diagnosis
[22, 38].

Regarding MCD pathogenesis, overproduction and
dysregulation of circulating cytokines like interleukin-6 (IL-
6), interleukin-10, tumor necrosis factor-alpha, and inter-
leukin-1 are thought to play a pivotal role, with IL-6 being
the key playmaker [2, 39]. In addition to its apparent role as a
growth and differentiation factor for lymphocytes and
plasma cells leading to lymph node enlargement, hep-
atosplenomegaly, and bone marrow polyclonal plasmacy-
tosis with the accompanying B-symptoms (fever, night
sweats, weight loss, and cachexia), IL-6 exhibits many
pleiotropic actions [40]. Hepatocytes respond to IL-6 by
diminishing albumin production and producing several
acute phase proteins and hepcidin, which in turn leads to
reduced intestinal iron absorption, impaired release of iron
stored in the macrophages, and anemia [40, 41]. In addition,
the endothelium responds by increasing vascular endothelial
growth factor secretion which induces angiogenesis and
increased vascular permeability. The latter, in combination
with the hypoalbuminemia, precipitates extravascular fluid

accumulation (ascites, pleural and pericardial effusion, and
anasarka). Furthermore, increased fibrinogen and tissue
factor production can cause hypercoagulopathy, thrombo-
embolic phenomena, and thrombotic microangiopathy
leading to multiorgan failure [40].

HIV infection or other immunosuppressive state enables
HHVS to escape the host’s immune system and replicate in
lymph node plasmablasts. Lytic activation of infected B-cells
results in release of cytokines which in turn gives rise to the
clinical syndrome [2]. Interestingly, HHV8-associated MCD
can also occur in HIV-infected patients with preserved CD4
counts and low HIV-RNA [42]. In immunocompetent in-
dividuals, the cause that drives HHVS8 escape is largely
unknown, as it is not clear why individuals infected with
HHVS8 only rarely develop MCD [2]. In more detail, HHV8
has tropism for B cells, monocytes, dendritic cells, kerati-
nocytes, and epithelial and endothelial cells [8]. Several
HHV38 viral proteins enhance the production of human IL-6
(hIL-6) or independently activate hIL-6 pathways [2, 8].
HHV8-encoded viral IL-6 (vIL-6), which is mainly released
during the lytic replication of the virus, bears a 25% sequence
homology with hIL-6 and can bind directly to the IL-6
receptor (gp130) irrespectively of its co-receptor p80 [8, 43].
Therefore, it is possible that vIL6 enhances IL-6 signaling in a
wider range of tissues compared to hIL-6. In HHV8-asso-
ciated MCD, vIL-6 plasma levels correlate with disease
activity and collaboration of both viral and endogenous IL-6
may be crucial for the clinical expression of MCD [2, 8].

A thorough investigation and exclusion of several in-
fectious diseases based on local epidemiology, autoimmune
diseases, sHLH [44], and hematological neoplasms, as we
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performed in our patient, is essential for the differential
diagnosis of the disease. HIV serology is mandatory in all
patients, since management and prognosis differ in the case
of HIV-positive HHV8-associated MCD. Finally, a lymph
node biopsy is mandatory in order to exclude NHL and
guide the diagnosis and treatment. Positive immunohisto-
chemical staining for HHVS8 and/or PCR for HHVS es-
tablishes the diagnosis of HHV8-associated MCD in a
patient with generalized lymphadenopathy and CD
histopathology.

If untreated, HHV8-associated MCD bares a dismal
prognosis and can be lethal within two years [44]. However,
due to the rarity of the disease, there is no established
treatment [5, 45]. For this reason, the outstanding Castle-
man Disease Collaborative Network (CDCN) was founded
in 2012 by Drs Frits van Rhee and David Fajgenbaum, in
order to advance research on pathophysiology, diagnosis,
and especially treatment. In the premonoclonal antibody
era, therapy was based on cytotoxic chemotherapy, ex-
trapolated from the treatment of B-cell lymphomas. Agents
used in different anecdotal cases and small series include
etoposide, interferon-alpha, thalidomide, cyclophospha-
mide, vincristine, and doxorubicin with or without corti-
costeroids in various combinations [37, 38, 45]. Conclusions
regarding efficacy, response, and relapse rates cannot be
drawn safely due to the lack of randomized trials, established
response criteria, and the heterogeneity of patients. The role
of antivirals (ganciclovir, foscarnet, cidofovir, and val-
anciclovir) is controversial, and remissions have been de-
scribed only with the use of ganciclovir in one small
retrospective study [45, 46].

Breakthrough in MCD treatment was the discovery of
the biological agents. Several studies in HIV-positive HHV 8-
associated MCD patients support the use of rituximab,
whereas efficacy in HIV-negative patients relies mostly on
anecdotal cases or small case series [4, 5, 47-50]. Treatment
with rituximab has also been associated with a substantially
lower risk of progression to NHL, although bearing the risk
for KS exacerbation in patients with concurrent KS [5, 45].
Biological agents targeting the pathogenetic IL-6 pathway
have shown efficacy in iMCD, but the clinical experience
with these agents in HHV8-associated MCD is scarce [45].
Actually, tocilizumab, a humanized monoclonal antibody
against the IL-6 receptor has shown efficacy and long-term
safety in two HIV-negative HHV8-associated MCD cases
[51]. As of September 2011, an open-label clinical trial to
assess efficacy of tocilizumab in HHV8-associated MCD
(NCT01441063) has been running in the USA, with 8 pa-
tients enrolled and estimated completion date in 2023.

Nevertheless, the treatment of HHV8-associated MCD
should be individualized keeping in mind the lack of con-
sensus on response-to-treatment criteria and optimal
treatment duration [5, 45]. Our patient was symptomatic
with increased inflammatory markers, and he received four
cycles of cyclophosphamide, vincristine, and dexametha-
sone. We have chosen this treatment option because of the
potential high risk of rituximab toxicity in a patient older
than 80 years of age keeping also in mind, that in the case
series of rituximab administration in patients with HHVS-

associated MCD, the patients were much younger than our
patient. The response was spectacular, since all symptoms
and signs resolved and laboratory values returned to normal
after four months of treatment. In addition, the patient
experienced only a single episode of neutropenia after the
third circle that required treatment with GCSF. Complete
treatment response was confirmed by 18F-FDG PET, and
the patient remains on remission six months after treatment
completion.

In conclusion, our case highlights the importance for
clinicians to keep in mind and recognizes this rare syndrome
even in immunocompetent patients with generalized
lymphadenopathy and systemic symptoms when other
common causes have been appropriately excluded because a
prompt and timely diagnosis can be life-saving as in our case.
Lymph node histology is the backbone for a firm diagnosis
and exclusion of other pathologies. HHV8-associated MCD
should not be overlooked as this disorder carries a malignant
course and unfavorable prognosis if undiagnosed and
untreated.
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cluded within the article.

Conflicts of Interest

The authors have no conflicts of interest to disclose.

Supplementary Materials

Table S1: laboratory data of the patient on admission and
after remission (12 weeks after treatment initiation). (Sup-
plementary Materials)

References

[1] B. Castleman and V. W. Towne, “CASE records of the
Massachusetts general hospital weekly clinicopathological
exercises: case 40011,” The New England Journal of Medicine,
vol. 250, pp. 26-30, 1954.

[2] D. C. Fajgenbaum and D. Shilling, “Castleman disease
pathogenesis,” Hematology/Oncology Clinics of North Amer-
ica, vol. 32, no. 1, pp. 11-21, 2018.

[3] F.Van Rhee, P. Voorhees, A. Dispenzieri et al., “International,
evidence-based consensus treatment guidelines for idiopathic
multicentric Castleman disease,” Blood, vol. 132, no. 20,
pp. 2115-2124, 2018.

[4] D. C. Fajgenbaum, T. S. Uldrick, A. Bagg et al., “International,
evidence-based consensus diagnostic criteria for HHV-8-
negative/idiopathic multicentric Castleman disease,” Blood,
vol. 129, no. 12, pp. 1646-1657, 2017.

[5] A.Dispenzieriand D. C. Fajgenbaum, “Overview of castleman
disease,” Blood, vol. 135, no. 16, pp. 1353-1364, 2020.

[6] B. Castleman, L. Iverson, and V. P. Menendez, “Localized
mediastinal lymph-node hyperplasia resembling thymoma,”
Cancer, vol. 9, no. 4, pp. 822-830, 1956.

[7] D. Wu, M. S. Lim, and E. S. Jaffe, “Pathology of castleman
disease,” Hematology/Oncology Clinics of North America,
vol. 32, no. 1, pp. 37-52, 2018.


http://downloads.hindawi.com/journals/criid/2021/6614208.f1.docx
http://downloads.hindawi.com/journals/criid/2021/6614208.f1.docx

(8]

(10]

(11]

(12]

(13]

(14]

(15]

(16]

(17]

(18]

(19]

(20]

(21]

(22]

(23]

T. S. Uldrick, M. N. Polizzotto, and R. Yarchoan, “Recent
advances in Kaposi sarcoma herpesvirus-associated multi-
centric Castleman disease,” Current Opinion in Oncology,
vol. 24, no. 5, pp. 495-505, 2012.

A. Y. Liu, C. S. Nabel, B. S. Finkelman et al., “Idiopathic
multicentric Castleman’s disease: a systematic literature re-
view,” Lancet Haematology, vol. 3, pp. 163-175, 2016.

A. Dispenzieri, J. O. Armitage, M. J. Loe et al., “The clinical
spectrum of Castleman’s disease,” American Journal of He-
matology, vol. 87, no. 11, pp. 997-1002, 2012.

A. Dispenzieri, “POEMS syndrome: 2017 Update on diag-
nosis, risk stratification, and management,” American Journal
of Hematology, vol. 92, no. 8, pp. 814-829, 2017.

N. Iwaki, D. C. Fajgenbaum, C. S. Nabel et al., “Clinico-
pathologic analysis of TAFRO syndrome demonstrates a
distinct subtype of HHV-8-negative multicentric Castleman
disease,” American Journal of Hematology, vol. 91, no. 2,
pp. 220-226, 2016.

N. Munshi, M. Mehra, H. van de Velde, A. Desai, R. Potluri,
and J. Vermeulen, “Use of a claims database to characterize
and estimate the incidence rate for Castleman disease,”
Leukemia & Lymphoma, vol. 56, no. 5, pp. 1252-1260, 2015.
Y. Masaki, H. Kawabata, S. Fujimoto et al., “Epidemiological
analysis of multicentric and unicentric Castleman disease and
TAFRO syndrome in Japan,” Journal of Clinical and Exper-
imental Hematopathology, vol. 59, no. 4, pp. 175-178, 2019.
M. Haap, J. Wiefels, M. Horger, A. Hoyer, and K. Missig,
“Clinical, laboratory and imaging findings in Castleman’s
disease - the subtype decides,” Blood Reviews, vol. 32, no. 3,
pp. 225-234, 2018.

L. Zhang, Z. Li, X. Cao et al., “Clinical spectrum and survival
analysis of 145 cases of HIV negative Castleman’s disease:
renal function is an important prognostic factor,” Science
Reports, vol. 6, p. 23831, 2016.

A. Gonzélez-Garcia, J. L. Patier de la Pefia, M. Garcia-Cosio
et al., “Clinical and pathological characteristics of Castleman
disease: an observational study in a Spanish tertiary hospital,”
Leukemia & Lymphoma, vol. 60, no. 14, pp. 3442-3448, 2019.
A. Waterston and M. Bower, “Fifty years of multicentric
Castleman’s disease,” Acta Oncologica, vol. 43, no. 8,
pp. 698-704, 2004.

E. Oksenhendler, D. Boutboul, D. Fajgenbaum et al., “The full
spectrum of Castleman disease: 273 patients studied over 20
years,” British Journal of Haematology, vol. 180, no. 2,
pp. 206-216, 2018.

D. Robinson, M. Reynolds, C. Casper et al., “Clinical epi-
demiology and treatment patterns of patients with multi-
centric Castleman disease: results from two US treatment
centres,” British Journal of Haematology, vol. 165, no. 1,
pp. 39-48, 2014,

L. Gérard, J.-M. Michot, S. Burcheri et al., “Rituximab de-
creases the risk of lymphoma in patients with HIV-associated
multicentric Castleman disease,” Blood, vol. 119, no. 10,
pp. 2228-2233, 2012.

A. Carbone, E. Cesarman, M. Spina, A. Gloghini, and
T. F. Schulz, “HIV-associated lymphomas and gamma-her-
pesviruses,” Blood, vol. 113, no. 6, pp. 1213-1224, 2009.

S. Seo, C. Yoo, D. H. Yoon et al,, “Clinical Features and
outcomes in patients with human immunodeficiency virus-
negative, multicentric Castleman’s disease: a single medical
center experience,” Blood Research, vol. 49, no. 4, pp. 253-258,
2014.

[24]

(25]

(26]

(27]

(28]

(29]

(30]

(31]

(32]

(33]

(34]

(35]

(36]

(37]

(38]

Case Reports in Infectious Diseases

A. Stefos, S. P. Georgiadou, C. Gioti et al., “Leptospirosis and
pancytopenia: two case reports and review of the literature,”
Journal of Infection, vol. 51, no. 5, pp. €277-¢280, 2005.

K. Zachou, P. A. Papamichalis, and G. N. Dalekos, “Severe
pharyngitis in stockbreeders: an unusual presentation of
brucellosis,” Occupational Medicine, vol. 58, no. 4,
pp. 305-307, 2008.

K. P. Makaritsis, N. K. Gatselis, M. Ioannou, E. Petinaki, and
G. N. Dalekos, “Polyclonal hypergammaglobulinemia and
high smooth-muscle autoantibody titers with specificity
against filamentous actin: consider visceral leishmaniasis, not
just autoimmune hepatitis,” International Journal of Infectious
Diseases, vol. 13, no. 4, pp. e157-e160, 2009.

K. P. Makaritsis, C. Liaskos, G. Papadamou, and
G. N. Dalekos, “Spontaneous bacterial peritonitis: an unusual
manifestation of brucellosis in a previous healthy male pa-
tient,” BM]J Case Reports, vol. 2015, 2015.

S. P. Georgiadou, A. Stefos, G. Spanakos et al., “Current
clinical, laboratory, and treatment outcome characteristics of
visceral leishmaniasis: results from a seven-year retrospective
study in Greece,” International Journal of Infectious Diseases,
vol. 34, pp. 46-50, 2015.

S. P. Georgiadou, K. P. Makaritsis, and G. N. Dalekos,
“Leishmaniasis revisited: current aspects on epidemiology,
diagnosis and treatment,” Journal of Translational Internal
Medicine, vol. 3, no. 2, pp. 43-50, 2015.

H. Katano, T. Iwasaki, N. Baba et al., “Identification of an-
tigenic proteins encoded by human herpesvirus 8 and sero-
prevalence in the general population and among patients with
and without Kaposi’s sarcoma,” Journal of Virology, vol. 74,
no. 8, pp. 3478-3485, 2000.

M. Murakami, T. Johkoh, S. Hayashi et al., “Clinicopathologic
characteristics of 342 patients with multicentric Castleman
disease in Japan,” Mod Rheumatol, vol. 22, pp. 1-9, 2020.
X. Zhang, H. Rao, X. Xu et al,, “Clinical characteristics and
outcomes of Castleman disease: a multicenter study of 185
Chinese patients,” Cancer Science, vol. 109, no. 1, pp. 199-206,
2018.

P. Cattani, F. Cerimele, D. Porta et al., “Age-specific sero-
prevalence of human herpesvirus 8 in mediterranean re-
gions,” Clinical Microbiology and Infection, vol. 9, no. 4,
pp. 274-279, 2003.

B. M. De Tejada, 1. Steffen, P. Cantero et al., “Human herpes
virus type 8 seroprevalence in pregnant women in Geneva,
Switzerland,” The Journal of Maternal-Fetal ¢ Neonatal
Medicine, vol. 24, no. 1, pp. 183-185, 2011.

A. Chiereghin, P. Barozzi, E. Petrisli et al., “Multicenter
prospective study for laboratory diagnosis of HHVS8 infection
in solid organ donors and transplant recipients and evaluation
of the clinical impact after transplantation,” Transplantation,
vol. 101, no. 8, pp. 1935-1944, 2017.

A. Zavitsanou, V. Sypsa, M. Petrodaskalaki, V. Kalapothaki,
D. Whitby, and A. Hatzakis, “Human herpesvirus 8 (HHV-8)
infection in healthy urban employees from Greece: seropre-
valence and associated factors,” Journal of Medical Virology,
vol. 79, no. 5, pp. 591-596, 2007.

A. Dossier, V. Meignin, C. Fieschi, D. Boutboul,
E. Oksenhendler, and L. Galicier, “Human herpesvirus 8-
related Castleman disease in the absence of HIV infection,”
Clinical Infectious Diseases, vol. 56, no. 6, pp. 833-842, 2013.
C. Larroche, P. Cacoub, J. Soulier et al., “Castleman’s disease
and lymphoma: report of eight cases in HIV-negative patients
and literature review,” American Journal of Hematology,
vol. 69, no. 2, pp. 119-126, 2002.



Case Reports in Infectious Diseases

[39] M. N. Polizzotto, T. S. Uldrick, V. Wang et al., “Human and
viral interleukin-6 and other cytokines in Kaposi sarcoma
herpesvirus-associated multicentric Castleman disease,”
Blood, vol. 122, no. 26, pp. 4189-4198, 2013.

[40] M. Murakami, D. Kamimura, and T. Hirano, “Pleiotropy and
specificity: insights from the Interleukin 6 family of cyto-
kines,” Immunity, vol. 50, no. 4, pp. 812-831, 2019.

[41] D. Schmidt-Arras and S. Rose-John, “IL-6 pathway in the
liver: from physiopathology to therapy,” Journal of Hep-
atology, vol. 64, no. 6, pp. 1403-1415, 2016.

[42] M. Bower, T. Newsom-Davis, K. Naresh et al., “Clinical

features and outcome in HIV-associated multicentric cas-

tleman’s disease,” Journal of Clinical Oncology, vol. 29, no. 18,

pp. 2481-2486, 2011.

N. Adam, B. Rabe, J. Suthaus, J. Grotzinger, S. Rose-John, and

J. Scheller, “Unraveling viral interleukin-6 binding to gp130

and activation of STAT-signaling pathways independently of

the interleukin-6 receptor,” Journal of Virology, vol. 83, no. 10,

pp. 5117-5126, 2009.

S. Georgiadou, N. K. Gatselis, A. Stefos et al., “Efficient

management of secondary haemophagocytic lymphohistio-

cytosis with intravenous steroids and y-immunoglobulin

infusions,” World Journal of Clinical Cases, vol. 7, no. 21,

pp. 3394-3406, 2019.

[45] K. Lurain, R. Yarchoan, and T. S. Uldrick, “Treatment of
Kaposi sarcoma herpesvirus-associated multicentric castle-
man disease,” Hematology/Oncology Clinics of North America,
vol. 32, no. 1, pp. 75-88, 2018.

[46] C. Casper, W. G. Nichols, M.-L. Huang, L. Corey, and

A. Wald, “Remission of HHV-8 and HIV-associated multi-

centric Castleman disease with ganciclovir treatment,” Blood,

vol. 103, no. 5, pp. 1632-1634, 2004.

T. S. Uldrick, M. N. Polizzotto, K. Aleman et al., “Rituximab

plus liposomal doxorubicin in HIV-infected patients with

KSHV-associated multicentric Castleman disease,” Blood,

vol. 124, no. 24, pp. 3544-3552, 2014.

L. Gérard, A. Bérezné, L. Galicier et al., “Prospective study of

rituximab in chemotherapy-dependent human immunode-

ficiency virus-associated multicentric castleman’s disease:

ANRS 117 CastlemaB trial,” Journal of Clinical Oncology,

vol. 25, no. 22, pp. 3350-3356, 2007.

C. Rokx, B. J. Rijnders, and J. A. van Laar, “Treatment of

multicentric Castleman’s disease in HIV-1 infected and un-

infected patients: a systematic review,” The Netherlands

Journal of Medicine, vol. 73, pp. 202-210, 2015.

[50] J. S. Abramson, “Diagnosis and management of Castleman
disease,” Journal of the National Comprehensive Cancer
Network, vol. 17, no. 11.5, pp. 1417-1419, 2019.

[51] N. Nishimoto, Y. Kanakura, K. Aozasa et al., “Humanized
anti-interleukin-6 receptor antibody treatment of multi-
centric Castleman disease,” Blood, vol. 106, no. 8,
pp. 2627-2632, 2005.

[43

(44

(47

(48

[49



