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SUMMARY
A woman in her 60s with suspected multicentric 
Castleman’s disease, who was receiving treatment with 
oral prednisolone, presented to our hospital with mild 
cough and malaise. Chest CT showed diffuse infiltrative 
and granular shadows, indicating exacerbation of 
lung lesions caused by steroid-resistant multicentric 
Castleman’s disease. A video-assisted thoracoscopic 
lung and mediastinal lymph node biopsy was performed. 
The biopsy revealed mediastinal lymph node tissue 
consistent with multicentric Castleman’s disease, as well 
as presence of Cryptococcus neoformans in the alveolar 
space. C. neoformans infection in immunocompromised 
individuals may present with diffuse lung lesions and 
should be noted as a mimicker of acute exacerbation of 
Castleman’s disease.

BACKGROUND
Castleman’s disease is a benign lymphoprolifera-
tive disorder characterised by hyperplastic lymph 
nodes.1 The pathogenesis of multicentric Castle-
man’s disease is attributed to overproduction of 
interleukin-6 (IL-6) by germinal centre B cells. 
Furthermore, multicentric Castleman’s disease 
is occasionally associated with elevated levels of 
serum IgG4, complicating its distinguishment from 
IgG4-related disease.2 Infection with HIV is also 
closely associated with the development of human 
herpesvirus-8-related diseases, such as Kaposi’s 
sarcoma; Kaposi’s sarcoma-associated inflamma-
tory syndrome was recently described as a human 
herpesvirus-8-related disease.3 4 Kaposi’s sarcoma-
associated inflammatory syndrome presents with 
varying degrees of lymphadenopathy, pancytopenia 
and signs of systemic inflammatory syndrome, 

rendering it clinically indistinguishable from multi-
centric Castleman’s disease. Numerous studies 
have shown that multicentric Castleman’s disease 
is frequently resistant to treatment with cortico-
steroids.5 Nonetheless, treatment with steroids 
is effective against IgG4-related disease. Multiple 
differential diagnoses should be considered for 
patients with suspected multicentric Castleman’s 
disease receiving long-term treatment with steroids 
who develop respiratory symptoms with bilateral 
diffuse lung consolidation and granular shadows. 
These symptoms indicate steroid-resistant multi-
centric Castleman’s disease, worsening the differ-
ential diagnosis of multicentric Castleman’s disease 
and opportunistic infections. In particular, infec-
tion with Cryptococcus presents with a variety of 
imaging findings in patients with compromised T 
cell immunity. Furthermore, it is difficult to distin-
guish exacerbation of steroid-resistant multicentric 
Castleman’s disease from cryptococcal infections 
through imaging analysis.

CASE PRESENTATION
A woman in her 60s with a medical history of type 
2 diabetes and hypertension presented with mild 
cough and general malaise. Seven years earlier, she 
had visited the Department of Haematology for 
hyper-γ-globulinaemia and hypercalcaemia with 
malaise. Eventually, the patient was diagnosed 
with polyclonal hyper-γ-globulinaemia rather than 
multiple myeloma. Multiple lung lesions were 
detected, and the patient was referred to the Depart-
ment of Respiratory Medicine. CT showed multiple 
centrilobular granular shadows of the lobules and 
nodular shadows in both lungs, as well as swelling 
of the mediastinal lymph nodes (figure 1). In addi-
tion, she had elevated levels of IgG4 and IL-6. Four 
years earlier, 18F-fluorodeoxyglucose (FDG) posi-
tron emission tomography-CT showed mild FDG 
accumulation in the lung nodules, as well as in 
the mediastinal and hilar lymph nodes. Moreover, 
strong FDG accumulation was detected in the pala-
tine tonsils. However, biopsy tissue of the pala-
tine tonsils did not reveal notable abnormalities. 
Three years earlier, a transbronchial lung biopsy 
was performed. Dense inflammatory cell infiltra-
tion was observed in areas thought to be bronchial 
vascular bundles and alveolar septa (figure 2). The 
infiltrating cells were mostly lymphocytes, along 
with a limited number of plasma cells. Individual 
cells did not show signs of dysplasia, and there was 
no evidence of a lymphoepithelial lesion. Immu-
nostaining revealed a mixture of B and T cells, 
with predominance of the former type. There was 

Figure 1  CT of the chest lung window. Multiple 
centrilobular granular shadows and nodular shadows in 
both lungs and swelling of the mediastinal lymph nodes 
were observed.
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no light chain restriction, and chain-positive cells were mixed. 
There were more CD43-positive cells than CD3-positive cells, 
and there was positivity for cells other than lymphocytes; hence, 
it was not possible to determine the malignancy. The IgG4/IgG-
positive cell ratio was 10%–20%. Clonal cell proliferation was 
not demonstrated, and the low IgG4/IgG-positive cell ratio was 
not suggestive of malignant lymphoma or IgG4-related disease. 
Based on the above results, multicentric Castleman’s disease was 
strongly suspected. Six months earlier, treatment with oral pred-
nisolone (30 mg/day) had been initiated owing to mild anaemia 
and cough. A CT scan at the time of the present visit revealed 
diffuse infiltrative, nodular and granular shadows in both lungs 
(figure 3).

INVESTIGATIONS
Laboratory tests yielded the following results: leucocyte count, 
11 .01×109/L (with neutrophils accounting for 84% of the total 
number); C reactive protein (CRP), 5 mg/dL (reference range: 
<1.0 mg/dL); erythrocyte sedimentation rate, 116/hour (indi-
cating inflammation); haemoglobin, 108 g/L; serum protein, 
11.5 g/dL; and albumin, 2.5 g/dL. In addition, there was an 
increase in polyclonal γ-globulin in the protein fraction (ie, 
IgG: 5952 mg/dL; IgM: 213 mg/dL; IgA: 881 mg/dL and IgG4: 
710 mg/dL). The level of haemoglobin A1c was 7.1%. The level 
of IL-6 increased to 15.6 pg/mL (reference range: <7 pg/dL). 
The free light chain was not skewed. The results of the HIV-1/2 
antigen and antibody screening test were negative.

A month after this visit, a video-assisted thoracoscopic surgery 
biopsy of the lungs and mediastinal lymph nodes was performed 
to confirm the diagnosis. Grocott’s staining revealed numerous 
black yeast-like fungi and giant cells in the airspace (figure 4). 
Polynuclear giant cells contained fungi that stained red with Peri-
odic acid–Schiff stain and blue with Alcian blue stain. A growing 
fungus was found in the vacuole of giant cells, where it produced 
mucous substances. There were no epithelioid cell granulomas, 
suggesting that steroid therapy was ineffective in inducing cell-
mediated immunity against yeast. A panfungal PCR test was 
performed using paraffin sections, and 100% homology with C. 
neoformans was obtained; thus, the lung lesion was recognised 
as pneumonia caused by C. neoformans.

In the mediastinal lymph node tissue (short-axis diameter: 
>1.5 cm), numerous lymphoid follicles with germinal centres 
were found. The spaces between the follicles were slightly 
reddish and enlarged. Most of the inflammatory cells were 
plasma cells, and numerous Russell bodies were found. A large 
amount of immunoglobulins was produced. In immunostaining, 
the IgG/IgG4 ratio was approximately 40%–50%. Both IgG4 and 
IL-6 levels were elevated; therefore, it was necessary to distin-
guish between multicentric Castleman’s disease and IgG4-related 
disease. The serum CRP levels were increased to 5.45 mg/dL 
(reference value: 0.80 mg/dL); the levels of IgA were 881 mg/
dL (reference value: 330 mg/dL). There was no atopy predispo-
sition observed, and lesions were distributed in both lungs and 
mediastinal lymph nodes. However, they were not found in the 
eyes, lacrimal glands/salivary glands or pancreas. PCR testing 
using whole blood did not detect human herpesvirus-8 DNA. 
There was positivity for cryptococcal antigen in the serum, but 
not in the cerebrospinal fluid; moreover, the cerebrospinal fluid 
culture was negative. Consequently, this patient was diagnosed 
with multicentric Castleman’s disease complicated by crypto-
coccal pneumonia.

TREATMENT
Oral treatment with fluconazole (400 mg/day) was initiated as 
treatment for lung-only infection. Currently, the dose of pred-
nisolone is gradually reduced, and treatment with this agent will 
eventually be discontinued after 12 months.

OUTCOME AND FOLLOW-UP
A CT scan performed 4 months after initiating the anti-fungal 
treatment showed improvement in the lung lesions; however, 
the lung lesions attributed to multicentric Castleman’s disease 
persisted (figure  5). We are currently considering to add 

Figure 2  Histopathological findings in tissue obtained from the right lung. (A) Extensive proliferation of lymphocytes in areas of bronchial vascular 
bundles and alveolar septa (H&E staining) was recorded. (B) Immunohistochemical analysis showed a mixture of B and T cells. There were more CD43-
positive cells than CD3-positive cells. The IgG4/IgG ratio was 10%–20%.

Figure 3  CT of the chest lung window. Exacerbation of multiple lung 
lesions 6 months after steroid therapy was noted.
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tocilizumab for the treatment of multicentric Castleman’s 
disease.

DISCUSSION
This case report emphasises two points: (1) the differentia-
tion between IgG4-related disease and multicentric Castle-
man’s disease; and (2) the differentiation between cryptococcal 
pneumonia and diffuse lung disease in immunocompromised 
individuals.

Multicentric Castleman’s disease involves the overproduc-
tion of IL-6 by the lymph nodes. IL-6 differentiates B cells into 
plasma cells to produce immunoglobulins, resulting in elevated 
serum IgG4 levels and IgG4-positive plasma cell infiltration. The 
histological findings of IgG4-related disease are similar to those 
of Castleman’s disease (type I).6 Hence, it is necessary to differ-
entiate IgG4-related disease with lymph node lesions from the 
plasma cell type of Castleman’s disease. For the reasons stated 
above, it is difficult to distinguish between multicentric Castle-
man’s disease and IgG4-related disease using the IgG4/IgG ratio.7

Clinical studies have examined markers that could be useful 
for the differentiation of these diseases. Despite increases in 
IgG and IgE, CRP or globulins are not increased in IgG4-related 
disease. According to the results of a study,8 the presence of the 
following findings are indicative of multicentric Castleman’s 
disease: serum CRP >0.8 mg/dL; IgA >330 mg/dL, absence of 
atopy predisposition, and no involvement of the eye, lacrimal 
gland/salivary gland, or pancreas in the lesion.

In immunocompromised patients, cryptococcal pneumonia 
can cause diffuse lung disease. Furthermore, in the absence of 
response to steroid therapy, it is important to distinguish C. 
neoformans infection from exacerbation of multicentric Castle-
man’s disease. In a study of 151 patients without HIV with 
pulmonary cryptococcosis in Japan, 84 patients had under-
lying disease; diabetes was found in 32.1% of the patients; 
moreover, steroid users accounted for 37% of the population.9 
Steroids suppress T cells, particularly CD4+ T helper cells.10 T 
helper 1 cells control immunity against intracellular parasites by 
producing interferon-γ, and steroids exert a marked effect on 
these cells. Thus far, there are few reports of multicentric Castle-
man’s disease associated with cryptococcal infection. A search 
conducted using the MEDLINE database yielded only dissemi-
nated cases that occurred during treatment with tocilizumab and 
cases of cryptococcal tendonitis.11

C. neoformans lung lesions are generally more extensive in 
immunocompromised individuals versus immunocompetent 
individuals.12 13 These are characterised by multiple nodules 
located immediately below the peripheral lung and pleura, 
infiltrative shadows, cavity shadows, bilateral pneumonia and 
occasionally diffuse granular shadows; in addition, histological 
analysis may not reveal a granulomatous reaction.

C. neoformans lung disease is classified into four patterns 
based on the formation of granuloma and the degree of inflam-
mation.14 Granulomatous inflammation controls the growth of 
C. neoformans in static lesions. However, there is no inflamma-
tory response in patients with severe cellular immunodeficiency 
(eg, HIV), and a large amount of C. neoformans is present in the 
alveoli, interstitium and capillaries. In the present case, cellular 

Figure 4  Histopathological findings in tissue obtained from the right lung tissue and the mediastinal lymph nodes. (A) Presence of numerous 
black yeast-like fungi and giant cells in the airspace (Grocott’s staining: lung tissue) was observed. (B) Presence of numerous lymphoid follicles with 
germinal centres (H&E staining: mediastinal lymph node) was noted. (C) The IgG/IgG4 ratio was approximately 40%–50% (immunostaining: lymph 
node).

Figure 5  CT of the chest lung window performed 4 months after the 
initiation of anti-fungal treatment.
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immunodeficiency was noted following the administration of 
steroid therapy, diabetes was present and there was no observa-
tion of granuloma formation. Granulomatous pneumonia with 
immunodeficiency owing to inflammatory cell infiltration and 
polynuclear mobility was considered.

Learning points

	► The serum levels of IgG4 are elevated in some cases of 
multicentric Castleman’s disease; differentiation from IgG4-
related disease using case clinical data is necessary.

	► Cryptococcosis in immunocompromised individuals presents 
with a variety of imaging findings.

	► Differential diagnosis (eg, Cryptococcus neoformans 
pneumonia) for diffuse parenchymal lung disease, such as 
multicentric Castleman’s disease, should be considered.
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