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Idiopathic multicentric Castleman disease presenting
progressive reticular honeycomb infiltration of lung and
immunoglobulin G and immunoglobulin G4 dominant
hypergammaglobulinemia: a case report
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Multicentric Castleman disease (MCD) is an uncommon systemic lymphoproliferative disorder that may cause multiple organ damage.
Castleman disease-associated diffuse parenchymal lung disease (DPLD) has not been well studied. A 32-year-old man was referred to
our hospital for progressive generalized weakness, light-headedness, and dyspnea on exertion for more than one year. Laboratory eval-
uations showed profound anemia, an elevated erythrocyte sedimentation rate, and an increased C-reactive protein level with poly-
clonal hypergammaglobulinemia. Chest radiography, computed tomography (CT), and positron emission tomography-CT scan demon-
strated diffuse lung infiltration with multiple cystic lesions and multiple lymphadenopathy. In addition to these clinical laboratory
findings, bone marrow, lung, and lymph node biopsies confirmed the diagnosis of idiopathic MCD (iMCD). Siltuximab, an interleukin-6
inhibitor, and glucocorticoid therapy were initiated. The patient has been tolerating the treatment well and had no disease progression
or any complications in 4 years. Herein, we report this case of human herpesvirus-8-negative iMCD-associated DPLD accompanied by
multiple cystic lesions, multiple lymphadenopathy, and polyclonal hypergammaglobulinemia with elevated immunoglobulin G (IgG)
and lgG4 levels. We recommend a close evaluation of MCD in cases of DPLD with hypergammaglobulinemia.
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Introduction clonal hypergammaglobulinemia, high erythrocyte sedimentation

rate (ESR), and increased C-reactive protein (CRP) levels as a
Castleman disease (CD) is an uncommon lymphoproliferative dis- consequence of elevated interleukin-6 (IL-6) levels [3]. Immuno-
order first described by Benjamin Castleman in 1956 [1]. Clinical- globulin G4-related disease (IgG4-RD) typically manifests as tu-
ly, CD has three distinctive subtypes; unicentric CD (UCD), hu- mor-like enlargement of exocrine glands or extranodal tissues with

man herpesvirus-8 (HHV-8)-associated multicentric CD (MCD), an elevated serum IgG4 level. IgG4-RD occasionally involves
and idiopathic MCD (iMCD) [2]. MCD is characterized by gen- lymph nodes. It may mimic MCD histologically [4]. Langerhans
eralized weakness, anemia, generalized lymphadenopathy, poly- cell histiocytosis (LCH) is related to the aberrant proliferation of
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the mononuclear phagocyte system and Langerhans cell infiltra-
tion. Diffuse parenchymal lung disease (DPLD) with multiple cys-
tic lesions is a characteristic finding of pulmonary LCH. Although
MCD is rarely associated with DPLD, it can be considered in pa-
tients presenting with systemic inflammatory manifestations [5].
The authors encountered a case of iMCD presenting as DPLD
with multiple cystic lesions accompanied by multiple lymphade-
nopathy and polyclonal hypergammaglobulinemia with elevated
IgG and IgG4 levels. Thus, there is a need to differentiate MCD
from IgG4-RD, LCH, and other DPLDs.

Case

Ethical statements: This study was approved by the Institu-
tional Review Board (IRB) of CHA Gumi Medical Center,
CHA University (IRB No: GM 21-07), and written informed
consent from the patient was waived by the IRB.

A 32-year-old previously healthy man was referred to our hospital
because of anemia and elevated ESR and CRP levels without any
subjective symptoms. Without any laboratory abnormalities ex-
cept for high ESR/CRP levels and anemia, upper and lower endos-
copies and bone marrow studies were conducted. There were no
abnormal findings. During an observational follow-up of symp-
tomatic changes, the patient presented with insidious and progres-
sive generalized weakness, light-headedness, and dyspnea on exer-
tion (DOE) for more than 1 year. Routine medical examination at
alocal medical center revealed newly developed multiple reticular
infiltrations and cystic lesions in both lung fields, as well as anemia
and high levels of ESR/CRP. The patient was transferred to our
hospital for further evaluation of DPLD. On admission, the patient
appeared chronically ill and slightly lethargic and complained of
generalized weakness and loss of appetite without a specific past
medical history other than chronic anemia.

His blood pressure was 120/80 mmHg, heart rate was 92 beats/
min, respiratory rate was 20 breaths/min, and body temperature
was 37.3°C. Initial laboratory tests revealed a white blood cell
(WBC) count of 6,770/ L, hemoglobin (Hb) of 6.5 g/dL, platelet
count of 584,000/ L, ESR of 40 mm/hr, CRP of 16.5 mg/dL, se-
rum total protein (TP) of 12.09 g/dL, serum albumin (Alb) of
1.79 g/dL, Alb/globulin (A/G ratio) of 0.2, IgG8 of 190 mg/dL
(range, 700-1,600 mg/dL), IgG4 subclass of 2,098 mg/L (range,
39.2-864 mg/L), IL-6 0f 117.1 pg/mL (<8 pg/mL), and HHV-8
polymerase chain reaction negative. Protein electrophoresis results
showed polyclonal gammopathy without monoclonal paraprotein-
emia, consistent with IgG-predominant hypergammaglobulinemia
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and anemia of chronic inflammation. Chest X-rays showed dense
infiltrations in both lung fields (Fig. 1A-1C). Chest computed to-
mography (CT) scan revealed multifocal ground-glass opacity
with the progression of multiple variable-sized cystic lesions as
compared with that of a local medical center. There were multiple
enlarged lymph nodes in the neck (I to Vlevels), axillae, upper and
lower paratracheal, hilar, subaortic, and subcarinal areas (Fig. 1D-
1H). These lesions were radiologically diagnosed as pulmonary
LCH. The patient underwent positron emission tomography-CT
(PET-CT) for the evaluation of lymphoproliferative diseases, lym-
phoma, and other malignancies. The "*F-fluorodeoxyglucose up-
take was diffusely enhanced in both lung parenchyma, bone mar-
row of the pelvis to femurs, and multilevel lymph nodes through-
out the body on a PET-CT scan (Fig. 2). To evaluate polyclonal
hypergammaglobulinemia and anemia, bone marrow aspiration
and biopsy were performed. Bone marrow studies revealed that
hypercellular marrow particles (80% cellularity), myeloid, and
erythroid cells were normally mature and megakaryocytes were
mildly increased in number. However, plasma cells were markedly
proliferated up to 11% based on the absolute neutrophil count
(Fig. 3).

An excisional biopsy was performed targeting the left external
inguinal lymph nodes. The biopsy showed marked interfollicular
plasmacytosis and regressed germinal centers (Fig. 4A, 4B) with
IgG4 positivity of more than 100/high power field (HPF) and
70% on immunohistochemical staining (Fig. 4C, 4D). Finally, the
patient underwent video-assisted thoracic surgery with wedge lung
resections of the right middle and lower lobes. Histopathological
findings showed dense plasmacytic and histiocytic infiltrations in
the interstitium with multifocal lymphoid aggregates (Fig. 5).
However, there was no evidence for the presence of Langerhans
cells, eosinophils, neutrophil-forming giant cells, or abscesses. Im-
munohistochemical staining revealed that IgG and IgG4 positive
cells were more than 400/HPF and 100/HPF, respectively. They
were negative for HHV-8 and S-100 proteins.

In addition to the above examinations, the patient tested nega-
tive for HHV-8, Epstein-Barr virus, cytomegalovirus, and toxoplas-
mosis. He was negative for autoimmune/autoinflammatory disor-
ders such as systemic lupus erythematosus, rheumatoid arthritis,
and adult-onset still disease. The laboratory results showed fluores-
cent anti-nuclear antibody titer of 1:40, dsSDNA IgG of 13 IU/mL
(< 15IU/mL), anti-ribonuclear protein antibody (Ab) of 0.53 U/
mL (<10 U/mL), and anti-Smith Ab of 0.3 U/mL ( < 10 U/mL).
The patient was also negative for polyneuropathy, organomegaly,
endocrinopathy, monoclonal gammopathy, and skin changes (PO-
EMS) syndrome. Based on germinal center regression and plasma-
cytosis with histopathologic features of enlarged lymph nodes at
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Fig. 1. (A-C) Fibrostreaky opacity and dense infiltrations are seen on both lower lung fields in initial chest X-rays (A, B) and a follow-up
chest anteroposterior X-ray (C). (D, E) Coronal chest computed tomography (CT) images reveal multiple enlarged lymph nodes in both
upper (D) and lower paratracheal, subaortic (E), hilar, and subcarinal areas (F) (arrows). (G, H) Axial chest CT images show multifocal
ground-glass opacity with multiple variable-sized cystic lesions in both lower lung fields.

> 2 different sites, elevated ESR/CRP, anemia, thrombocytosis,
hypoalbuminemia, and polyclonal hypergammaglobulinemia on
laboratory tests accompanied by constitutional symptoms, hepato-
splenomegaly, and lymphocytic interstitial pneumonitis, plasma
cell histopathologic subtype of HHV-8-negative iMCD-complicat-
ed DPLD was diagnosed in accordance with the International, evi-
dence-based consensus diagnostic criteria for HHV-8-negative/

iMCD [6] and the 2019 American College of Rheumatology
(ACR) and European League Against Rheumatism (EULAR)
Classification criteria for [gG4-RD [7]. High-dose prednisolone
therapy (60 mg/day) was initiated. With high-dose glucocorticoid
monotherapy, symptoms of generalized weakness and DOE
showed improvement. However, responses were partial and limit-

ed in a dose-dependent manner after 4 weeks of treatment. Con-
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Fig. 2. (A-C) Diffusely enhanced "*F-fluorodeoxyglucose uptake is seen in the bone marrow of shoulders, pelvis to femurs, (D) both ax-
illary and both paratracheal lymph nodes, (E) and lung parenchyma with multiple cystic lesions and both prevascular lymph nodes on a
positron emission tomography-computed tomography scan.

Fig. 3. (A) Bone marrow needle biopsy reveals hypercellular marrow with plasmacytosis. Plasma cells were increased up to 11.0% of ab-
solute neutrophil count. (B) Binucleated plasma cells are occasionally seen (hematoxylin and eosin stain, [A] x100, [B] x200).

trary to the improvement in symptoms, no radiological improve- count of 14,080/uL, Hb of 10 g/dL, platelet count of 695,000/
ment was observed on chest radiography. Responses based on uL, ESR of 120 mm/hr, CRP of 16.9 mg/dL, TP of 10.9 g/dL,
follow-up laboratory tests were very subtle, showing a WBC Alb 0f1.97, A/G ratio 0f 0.2, IgG of 6,698 mg/dL, and IgG4 sub-

156  https://doi.org/10.12701/yujm.2021.01039



J Yeungnam Med Sci 2022;39(2):153-160

(C) (D)

Fig. 4. (A) An inguinal lymph node shows a marked interfollicular plasmacytosis. (B) Interfollicular zones are densely populated by mature
plasma cells (hematoxylin and eosin stain, [A] x100, [B] x200). (C, D) Immunohistochemical staining for immunoglobulin G (IgG) demon-
strating IgG-positive cells at more than 100/high power field (C) and lgG4-positive cells (D). The ratio of lgG4-positive to IgG-positive
cells is about 70% (immunohistochemical stain, [C] x100, [D] x200).

Fig. 5. (A) Wedge resection of right lower lung shows dense plasmacytic and histiocytic infiltration in the interstitium with multifocal
lymphoid aggregates. (B) The infiltration of confluent plasma cells into the interstitial tissue of the lung is present (hematoxylin and eo-
sin stain, [A] x100, [B] x200).
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class of 1,523 mg/dL.

Without any significant improvement on glucocorticoid mono-
therapy, an IL-6 inhibitor, siltuximab (11 mg/kg, every 3 weeks),
was administered while tapering prednisolone. On continuing sil-
tuximab administration with low dose prednisolone ($ mg/day),
laboratory tests resulted in Hb of 12.2 g/dL, CRP of 10.1 mg/dL,
TP 0f9.9 g/dL, Alb of 3.08 g/dL, and A/G ratio of 0.5. Although
multiple variable-sized cystic lesions in both lungs were observed
persistently, ill-defined patchy and nodular ground-glass attenua-
tions and small well-defined nodules were decreased in both extent
and size. On a follow-up chest CT, regression of enlarged lymph
nodes was observed in bilateral neck, axillae, and mediastinum. Af-
ter treatment for more than 30 months, the patient has maintained
a favorable partial response to siltuximab without further progres-
sion or complications.

Discussion

CD is a lymphoproliferative disorder characterized by generalized
lymphadenopathy and systemic inflammatory manifestations. CD
can be diagnosed by excluding CD-like lesions in the context of
other diseases such as lymphoma, POEMS syndrome, primary
lymph node plasmacytoma, follicular dendritic sarcoma, systemic
lupus erythematosus, Sjogren syndrome, and IgG4-RD. Three dis-
tinct histological types are considered at diagnosis according to the
features of the affected lymph nodes; hyaline-vascular type, plasma
cell type, and mixed type [6,8]. Clinically, UCD is a localized dis-
ease. It usually exhibits hyaline vascular morphological changes
with an excellent prognosis, whereas MCD is a systemic disease
with polyclonal plasmacytic proliferation, probably due to an im-
munoregulatory deficit involving inflammatory signs such as
lymphadenopathy, fever, splenomegaly, edema, weight loss, poly-
clonal lymphoproliferation, and life-threatening multiple organ
dysfunction [6,9] due to IL-6 overproduction from activated plas-
ma cells [ 10]. MCD is most commonly associated with HHV-8 or
HIV. HHV-8 or the HIV-free state can be designated as iMCD.

CD-associated DPLDs are rare and have not been well reported
[5]. However, one study based on chest CT scans has suggested
that CD-associated DPLD might be more prevalent and that a
well-designed prospective study should be performed [5].

In the present case, the patient visited the hospital several years
ago for the evaluation of anemia and elevated ESR and CRP levels
without subjective symptoms. However, during the observation
period, generalized weakness and DOE developed over a 1-year
period. No other infections, autoimmune/autoinflammatory dis-
orders, hematologic diseases, or malignancies were found except
for profound anemia, polyclonal hypergammaglobulinemia, and
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high ESR/CRP levels. A chest CT scan revealed ground-glass
opacity with multiple cystic lesions consistent with LCH.

Cystic lesions in both lungs and radiologic findings were consis-
tent with pulmonary LCH. LCH is characterized by aberrant func-
tion and proliferation of cells of the mononuclear phagocyte sys-
tem and infiltration of organs by Langerhans cells [ 11]. Typical
pathologic findings of LCH are heterogeneous collections of Lang-
erhans cells with eosinophils, neutrophils, small lymphocytes, and
histiocytes that might form multinucleated giant cells. Occasional-
ly, eosinophilic abscesses might be present, demonstrating central
necrosis and positive S-100 protein, CD1a, and HLA-DR in im-
munohistochemical stains [ 11]. However, in the present case, lung
biopsy showed no presence of Langerhans cells and negative stain-
ing for S-100 protein. Bone marrow aspiration and biopsy revealed
hypercellular marrow (cellularity of 80%) with an increase in plas-
ma cells (11.0%). There was no evidence of Langerhans cell dis-
ease on lymph node biopsy.

An excisional biopsy of the lymph node showed interfollicular
marked plasmacytosis, regressed germinal centers with IgG4 posi-
tivity of more than 70%, and 100/HPF on immunohistochemical
staining. Wedge resections of the lung histologically demonstrated
dense plasmacytic and histiocytic infiltration in the interstitium
with multifocal lymphoid aggregates and negative immunohisto-
chemical staining of HHVS8 and S-100 protein. However, IgG and
IgG4 positive cells were as many as 400/HPF and 100/HPF, re-
spectively.

IgG4-RD is pathologically characterized by diffuse lymphoplas-
macytic infiltration, occasional eosinophilic infiltration, irregular
fibrosis, and obliterative phlebitis with infiltration of IgG4-positive
plasma cells into affected tissues, including the lungs [12]. Based
on radiological, histological, and clinical features, the patient was
evaluated for differential diagnoses of LCH, IgG4-RD, and iMCD.
In accordance with the International, evidence-based consensus
diagnostic criteria for HHV-8-negative/iMCD [6] and the 2019
ACR and EULAR Classification Criteria for IgG4-RD [7], clinical
and laboratory findings were taken into consideration in associa-
tion with histopathological features for the final diagnosis. Mo-
chizuki et al. [ 13] reported overlapping features of [gG4-RD and
MCD in a single patient treated with rituximab. Sato et al. [ 14]
studied the clinical and pathological features of IgG4-related
lymphadenopathy in comparison with hyper-IL-6 syndromes
such as MCD, rheumatoid arthritis, and other immune-mediated
conditions. Patients with hyper-IL-6 syndromes often fulfill the
criteria for IgG4-RD, showing the same histological findings. As
for the differential diagnosis, Sato et al. [ 14] have suggested that
laboratory analyses are crucial and that hyper-IL-6 syndromes are
characterized by high levels of serum gamma globulin and CRP,
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thrombocytosis, anemia, hypoalbuminemia, hypergammaglobu-
linemia, and hypocholesterolemia, which is not true for IgG4-RD.
Our patient’s serum levels of IL-6, immunoglobulins, and CRP
were consistently high along with thrombocytosis and anemia,
suggesting MCD clinically.

Based on histopathological and laboratory results along with
clinical features, the patient was diagnosed with a plasma cell histo-
pathologic subtype of HHV-8-negative iMCD-complicated
DPLD. Medical therapy for MCD includes the use of glucocorti-
coids, monoclonal antibodies (mAb) against IL-6, chemotherapy,
immune-modulators/suppressants such as thalidomide, immuno-
globulin, rituximab, and hematopoietic cell transplantation [15].
With high-dose prednisolone, patient’s weakness, DOE, laboratory
findings of anemia, high levels of ESR/CRP, and hypergamma-
globulinemia started to improve. However, the effects were partial,
dose-dependent, and limited, without radiological pulmonary im-
provements. Glucocorticoids are frequently used as systemic thera-
py for patients with iMCD. They can lead to mild symptomatic
improvement during acute exacerbations of iMCD. However, glu-
cocorticoid monotherapy was found to have no significant effect
on the disease. Disease relapse was observed during tapering.

According to the International, evidence-based consensus treat-
ment guidelines for iIMCD [16], siltuximab is recommended as
initial therapy for patients with non-severe HHV-8 negative
iMCD. Tocilizumab can be used if siltuximab is not available. Pa-
tients who do not respond to siltuximab or tocilizumab should be
considered for rituximab-based therapy in combination with ste-
roids. Patients with severe iMCD should be treated with siltux-
imab and high-dose steroids. If no clear response occurs within
one week, combination chemotherapy should be considered. Pa-
tients with severe iMCD must have at least two of the following
five criteria: (1) European Cooperative Oncology Group perfor-
mance score of > 2, (2) stage IV renal dysfunction (estimated glo-
merular filtration rate of < 30 mL/min/1.73 m"), (3) creatinine of

> 3.0, (4) anasarca and/or ascites and/or pleural/ pericardial effu-
sion, and (5) Hb of < 8.0 g/dL pulmonary involvement/intersti-
tial pneumonitis with dyspnea.

The mADb targeting IL-6 (siltuximab) or the IL-6 receptor (to-
cilizumab, atlizumab) can be used in iMCD without POEMS syn-
drome. In a prospective randomized placebo-controlled trial inves-
tigating the efficacy of IL-6-neutralizing mAb siltuximab on iMCD
[17], the median treatment duration for 19 patients was 5.1 years
(range, 3.4-7.2 years), with 14 patients (74%) treated for more
than 4 years. AlliMCD patients in this extension study received sil-
tuximab for a prolonged duration (up to 7 years) without evidence
of cumulative toxicity or treatment discontinuation. They showed
sustained disease control.

In the aspect of prognosis, IgG4-RD is known to be typically re-
sponsive to steroid therapy [18]. In one study with 10 cases of
IgG4-related lung disease, all patients except one were effectively
treated with prednisolone alone, and the remaining patient re-
sponded to cyclosporine [19]. In contrast, the prognosis of MCD
is generally poor. In a review series of MCD, the 2-year survival was
88% (95% confidence interval, 81%-95%) for a total of 114 pa-
tients with a median follow-up period of 29 months [19]. The
most common causes of death in MCD are organ failure, sepsis,
malignancy, and disease progression [20].

In the present case, the patient tolerated combination therapy of
siltuximab (11 mg/kg, every 3 weeks) and prednisolone (S mg/
day), showing no disease progression or any complication for 4
years.

We report a case of iMCD presenting with atypical lung mani-
festations mimicking LCH and IgG4-RD with IgG/IgG4 domi-
nant hypergammaglobulinemia. Our results suggest that further
evaluation of MCD should be considered in the case of DPLD
with hypergammaglobulinemia, although with low probability.
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