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Summary
Background: Castleman disease (CD) comprises a group of rare and heterogene-
ous haematological disorders, including unicentric (UCD) and multicentric (MCD) 
forms, the latter further subdivided into HHV8-MCD, POEMS-MCD and idio-
pathic-MCD (iMCD). However, according to the Castleman Disease Collaborative 
Network guidelines, the diagnosis of CD can only be achieved through collaboration 
between clinicians and pathologists.
Methods: We applied these clinical and pathological criteria and implement with 
clonality testing to a retrospective cohort of 48 adult and paediatric Italian patients 
diagnosed with reactive lymphadenitis with CD-like histological features.
Results: We confirmed the diagnosis of CD in 60% (29/48) of the cases, including 
12 (41%) UCD and 17 (59%; five HHV8-MCD, three POEMS-MCD and nine iMCD) 
MCD. Of the remaining 19 cases (40%) with multiple lymphadenopathy, 5 (26%) 
were classified as autoimmune diseases, 1 (5%) as autoimmune lymphoproliferative 
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I N TRODUC TION

Castleman disease (CD), first described in 19541 as an enlarged 
mediastinal lymph node, now encompasses a group of rare and 
heterogeneous haematological disorders that share a spectrum 
of lymph node histopathology as well as a wide range of clini-
cal features related to systemic inflammation, cytopenias and 
life-threatening multiple organ dysfunction.2–5

Great progress has been made in diagnosing and man-
aging this disease since the publication of the Castleman 
Disease Collaborative Network (CDCN) guidelines for diag-
nosis and treatment.6–9 Based on these clinical and patholog-
ical criteria, CD is classified as unicentric (UCD) if a single 
lymph node or several lymph nodes in the same region are 
affected and multicentric (MCD) when multiple lymph node 
stations are involved. MCD is then further divided into 
MCD associated with POEMS syndrome (polyneuropathy, 
organomegaly, endocrinopathy, clonal plasma cell disorder 
and cutaneous lesions), MCD associated with human her-
pes virus 8 (HHV8) infection and idiopathic-MCD (iMCD), 
the latter further divided into iMCD associated with TAFRO 
syndrome (thrombocytopenia, ascites, bone marrow reticu-
lin fibrosis, renal dysfunction and organomegaly) and iMCD 
not otherwise specified. Histologically, CD has been classi-
fied as hyaline-vascular type (HV-CD), plasma cell type 
(P-CD) and mixed type (mixed-CD) based on the aspect of 
the lymphoid follicles (regressed or hyperplastic) and the de-
gree of interfollicular plasmacytosis and vascularity. UCD 
shows more frequently HV-CD histology, whereas P-CD and 
mixed-CD are more frequently multicentric.9

Patients with UCD are often asymptomatic and present 
with an enlarged lymph node (median diameter 5 cm), more 
frequently in the mediastinum, neck or abdomen, incidentally 
found during imaging exams for unrelated problems or because 
of signs of compression of vital structures. Complete surgical ex-
cision of the mass is almost always curative.8 A clonal expansion 
of stromal cells has been proposed as a pathogenetic event.10–13 
Conversely, the aetiology of MCD is unknown, with several sug-
gested mechanisms sharing an excessive production of interleu-
kin-6 (IL-6) and vascular endothelial growth factor.6 Recently, 
the dysregulation of the signalling IL-6-JAK-STAT3 and PI3K/
Akt/mTOR has been identified as implicated in iMCD patho-
genesis and can represent alternative therapeutic targets in IL-6 
blockade–refractory iMCD.14–16 Patients with MCD have more 
than one enlarged lymph node (>1 cm in size) and may exhibit a 
wide spectrum of clinical manifestations (i.e. fever, weight loss, 

fatigue, night sweats, fluid accumulation) and laboratory ab-
normalities (anaemia, thrombocytopenia/thrombocytosis, in-
creased ESR and CRP, polyclonal hypergammaglobulinaemia, 
hypoalbuminaemia and renal dysfunction) that may go into 
remissions and exacerbations, thus requiring systemic treat-
ments using anti-IL-6 therapy (i.e siltuximab) or rituximab.17,18 
The diagnosis of HHV8-MCD requires the presence of HHV8 
infection by both serology and immunohistochemistry, while 
neurological evaluation and electrophoresis with serum and 
urine immunofixation are essential to diagnose POEMS-MCD. 
The exclusion of various autoimmune, malignant and infectious 
diseases (i.e. IgG4-related disease [IgG4-RD], rheumatoid ar-
thritis [RA], systemic lupus erythematosus [SLE], autoimmune 
lymphoproliferative disorder (ALPS), HIV-related lymphade-
nopathy, and Hodgkin and non-Hodgkin lymphomas) is man-
datory for iMCD diagnosis, as CD-like features could also be 
found in non-CD lymphadenopathy.19–21

According to these CDCN diagnostic criteria, a compre-
hensive multidisciplinary approach is required to diagnose 
CD. We retrospectively reviewed 49 reactive lymphadenitis 
with ‘Castleman-like’ histopathological features by integrat-
ing histological, molecular, clinical, serological and imaging 
findings in order to better classify the lymphadenopathy as 
CD or non-CD.

PATIE N TS A N D M ETHODS

Case selection

Thirty-seven patients diagnosed with reactive lymphadenop-
athy with histological features resembling CD at Sant'Andrea 
University Hospital of Rome, Italy, were enrolled in the study 
from 2003 to 2022. Additional 11 cases diagnosed in other 
Italian hospitals (Campus Biomedico, Policlinico Umberto I, 
Sant'Eugenio Hospital, Belcolle Hospital and Bambino Gesu’ 
Hospital) belonging to the haematopathology study group of 
Lazio region were included. Informed consent was obtained 
from the patients, and the study was performed in accord-
ance with the Declaration of Helsinki.

Clinical, laboratory and imaging data collection

Patients' data (age and gender), clinical history (symp-
toms, signs and concomitant diseases), radiological 

disorder, 1 (5%) as IgG4-related disease, 11 (83%) as reactive lymphadenitis and 1 
(5%) as nodal marginal zone lymphoma.
Conclusions: Our study emphasizes the importance of the multidisciplinary ap-
proach to reactive lymphadenitis with CD-like features in order to achieve a defini-
tive diagnosis and choose the appropriate treatment.

K E Y W O R D S
ALPS, autoimmune lymphadenitis, Castleman disease, IgG4
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findings (involved lymph node stations, hepatomegaly 
and/or splenomegaly), laboratory results (blood count, 
erythrocyte sedimentation rate, albumin levels, protein 
electrophoresis and renal function tests) and virological 
status (HIV, Epstein–Barr virus [EBV] and HHV8) were 
retrospectively collected. We also investigated the pres-
ence of autoimmune diseases, lymphoproliferative disor-
ders and other neoplastic conditions. Follow-up data are 
available up to 2023.

Histological review

Three different pathologists (ADN, AC, ER) conducted a 
histological review of each case according to CDCN crite-
ria.6,8 Immunohistochemical stainings for LANA1 (Clone 
13B10, Gennova, Sevilla, Spain), IgG (Polyclonal Rabbit, 
DAKO, Agilent Santa Clara, CA, USA), IgG4 (Clone EP4420, 
GeneTex, Irvine, CA, USA) and LMP1 (Clone CS.1-4, 
DAKO, Agilent) were performed on formalin-fixed, paraf-
fin-embedded (FFPE) tissue sections, using an automated 
immunostainer (OMNIS, Agilent). The number of IgG4-
positive plasma cells and the IgG4/IgG ratio were also evalu-
ated according to the consensus statement on the pathology 
of IgG4-RD.21 In situ, hybridization for EBV was also per-
formed using Epstein–Barr Virus (EBER) PNA Probe/
Fluorescein and FITC/HRP (DAKO, Agilent).

Clonality analyses

Immunoglobulin heavy chain (IGH), T-cell receptor gamma 
(TRG) and T-cell receptor β (TRB) gene rearrangements 
were evaluated on DNA extracted from FFPE tissue sam-
ples (QIAamp Mini Kit (Qiagen, Hilden, Germany) by 
the gene scan PCR approach (IdentiClone, InVivoScribe 
Technologies, San Diego, CA, USA) as previously de-
scribed.22,23 In an HHV8-MCD, IGH clonality testing was 
repeated on follicles and interfollicular areas laser microdis-
sected from FFPE tissue sections (Laser Micro dissector SL 
CUT, Nikon Instruments, New York, NY, USA).

Diagnostic criteria

CDCN guidelines6–8 detailed in Table 1 have been applied 
for UCD and MCD diagnosis. Lymph nodes consistent 
with CD were defined as HHV8-MCD by a positive immu-
nostaining against the HHV8 latent nuclear antigen (LANA-
1). POEMS-MCD were diagnosed when both mandatory 
criteria: polyradiculoneuropathy and monoclonal plasma 
cell-proliferative disorder; one of the three major criteria: 
lymph nodes consistent with CD, sclerotic bone lesions 
and high VEGF; and one of the six minor criteria: organo-
megaly, extravascular fluid accumulation, endocrinopa-
thy, papilledema, thrombocytosis/polycythaemia and skin 
changes (hyperpigmentation, hypertrichosis, glomeruloid 

haemangiomata, plethora, acrocyanosis, flushing and white 
nails) for POEMS were present.2,9

R E SU LTS

Classification of lymphadenopathies

The clinicopathological review of the 48 patients enrolled 
with a diagnosis of reactive lymphadenitis with CD-like his-
tology confirmed the diagnosis of CD in 29/48 cases (60%). 
In particular, 12 cases (25%) involving a single lymph node 
station were all confirmed as UCD (Table  2), while of the 
36 patients with multiple enlarged lymph nodes (Table 3), 17 
cases (35%) were diagnosed as MCD (5 HHV8-MCD [29%], 
3 POEMS-MCD [18%] and 9 iMCD [53%]). Of the remain-
ing 19 cases (40%), 5 (26%) were classified as autoimmune 
diseases, 1 (5%) as ALPS, 1 (5%) as IgG4-RD, 10 (53%) as re-
active lymphadenitis, 1 (5%) as reactive lymphadenitis asso-
ciated with HIV infection and 1 (5%) as nodal marginal zone 
lymphoma (NMZL) with CD-like features.

Clinicopathological features of UCD

All UCD cases (12 cases) involved 10 adult patients (seven 
females and three males, median age 39 years, range 30–77) 
and two paediatric patients (all males, median age 13.5 years, 
range 12–15). The most involved lymph nodes were medias-
tinal (four cases), supraclavicular (three cases) and later cer-
vical (two cases), with a diameter ranging from 1.1 to 7.5 cm 
(mean 4 cm). Clinically, none of these patients had symptoms 
or relevant laboratory alterations. All patients were in com-
plete remission after surgery. The histological pattern was 
HV-CD in 10 cases and mixed-CD in two cases. HHV8 was 
negative in all patients. There was a significant increase in 
the intrafollicular IgG4+ plasma cells and an IgG4/IgG ratio 
>40% only in one case (Case 11). However, the patient's IgG4 
serum level was normal, excluding IgG4-RD. Monoclonal 
IGH rearrangement was found in only one case (Case 1). This 
was characterized by a large mediastinal mass with dysplas-
tic follicular dendritic cells (FDCs) and a small IgM kappa-
monotypic interstitial plasmacytosis (Figure  1). Patients 
had a small IgM kappa serum paraprotein (0.5 g/dL) and a 
minimal bone marrow infiltration (5% of total cellularity) 
of kappa-restricted plasma cells consistent with a monoclo-
nal gammopathy of undetermined significance (MGUS). In 
addition, an identical monoclonal IGH rearrangement was 
documented in the lymph node and the bone marrow blood 
(Figure 1E). In another UCD case (Case 8), the presence of 
a conspicuous T-lymphoblastic population (TDT+, CD3+/−, 
CD7+, CD99+, CD5+/−, CD4+, CD8+, CD1A+, LMO2-) was 
found in association with the HV-CD histological features. 
The absence of cytokeratin-positive cells and the evidence of 
polyclonal rearrangements of both TRG and TRB genes led 
us to consider this population as an indolent T-lymphoblastic 
proliferation within the UCD (Figure 2).

 13652141, 2024, 2, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/bjh.19171 by U

niversity D
i R

om
a L

a Sapienza, W
iley O

nline L
ibrary on [13/03/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



   | 537PELLICCIA et al.

Clinicopathological features of HHV8-MCD

The five patients with HHV8-MCD (Table  3) were three 
males and two females, with a median age of 72.4 years 
(range 53–83). The disease involved multiple supra- and in-
fra-diaphragmatic, retropectoral, bilateral axillary, lumbo-
aortic, iliac and inguinal lymph nodes with a diameter 
ranging from 2 to 5 cm. All patients were negative for HIV 
infection, and only one died within 30 months (range 1–96) 
after diagnosis. The histological pattern was mixed type in 
four cases and plasma cell type in one case, with HHV8-
positive plasmablasts in the follicular mantle zones in all the 
cases. The number of IgG4 plasma cells was not increased. 
Interestingly, a monoclonal IGH rearrangement within a 
polyclonal background was detected in one case (Case 17). 
The patient was an 82-year-old man with multiple lymphad-
enopathy and elevated acute-phase inflammatory serum 
proteins. The cervical lymph node showed mixed-CD with 
HHV8+, IgM+ lambda+ plasmablasts sparse in the follicular 
mantle zones. The interfollicular areas were populated with 
numerous IgG+ polytypic plasma cells and scattered EBER-
positive/LMP1-negative lymphocytes (Figure  3). Clonality 
analysis repeated on microdissected follicles and interfolli-
cular areas confirmed the presence of the monoclonal IGH 
rearrangement only in the interfollicular areas. This finding 
ruled out the possibility of an incipient HHV8-positive large 
B-cell lymphoma but did not exclude the possibility of an 
incipient interfollicular monoclonal B-cell proliferation.

1. Systemic lupus erythematosus

2. Rheumatoid arthritis

3. Adult-onset Still disease

4. Juvenile idiopathic arthritis

5. Autoimmune lymphoproliferative syndrome

Malignant/lymphoproliferative disorders (these disorders must 
be diagnosed before or at the same time as iMCD to be 
exclusionary)

1. Lymphoma (Hodgkin and non-Hodgkin)

2. Multiple myeloma

3. Primary lymph node plasmacytoma

4. FDC sarcoma

5. POEMS syndrome

Select additional features supportive of, but not required for 
diagnosis

Elevated IL-6, sIL-2R, VEGF, IgA, IgE, LDH, and/or B2M

Reticulin fibrosis of bone marrow (particularly in patients with 
TAFRO syndrome)

Diagnosis of disorders that have been associated with 
iMCD: paraneoplastic pemphigus, bronchiolitis 
obliterans organizing pneumonia, autoimmune 
cytopenias, polyneuropathy (without diagnosing POEMS), 
glomerular nephropathy, inflammatory myofibroblastic 
tumor

T A B L E  1  (Continued)T A B L E  1  CDCN guidelines for CD diagnosis (adapted from 
Fajgenbaum et al.6).

I. Major Criteria (need both)

1. Histopathologic lymph node features consistent with the 
CD spectrum (need grade 2–3 for either regressive GCs or 
plasmacytosis at minimum)

Regressed/atrophic/atretic germinal centers, often with expanded 
mantle zones composed of concentric rings of lymphocytes in 
an “onion skinning” appearance (grade 0–3)

FDC prominence (grade 0–3)

Vascularity, often with prominent endothelium in the 
interfollicular space and vessels penetrating into the GCs 
with a “lollipop” appearance (grade 0–3)

Sheetlike, polytypic plasmacytosis in the interfollicular space 
(grade 0–3)

Hyperplastic GCs (grade 0–3)

2. Enlarged lymph nodes (≥1 cm in short-axis diameter)

In a single lymph node station/region for UCD

In ≥2 lymph node stations for MCD

II. Minor Criteria for iMCD (need at least 2 of 11 criteria with at least 
1 laboratory criterion)

Laboratory

1. Elevated CRP (>10 mg/L) or ESR (>15 mm/h)

2. Anemia (hemoglobin <12.5 g/dL for males, hemoglobin 
<11.5 g/dL for females)

3. Thrombocytopenia (platelet count <150 k/μL) or 
thrombocytosis (platelet count >400 k/μL)

4. Hypoalbuminemia (albumin <3.5 g/dL)

5. Renal dysfunction (eGFR <60 mL/min/1.73 m2) or proteinuria 
(total protein 150 mg/24 h or 10 mg/100 mL)

6. Polyclonal hypergammaglobulinaemia (total γ globulin or 
immunoglobulin G > 1700 mg/dL)

Clinical

1. Constitutional symptoms: night sweats, fever (>38°C), weight 
loss, or fatigue (≥2 CTCAE lymphoma score for B-symptoms)

2. Large spleen and/or liver

3. Fluid accumulation: edema, anasarca, ascites, or pleural 
effusion

4. Eruptive cherry hemangiomatosis or violaceous papules

5. Lymphocytic interstitial pneumonitis

III. Exclusion Criteria (must rule out each of these diseases that can 
mimic CD)

Infection-related disorders

1. HHV-8 (infection can be documented by blood PCR, diagnosis 
of HHV-8–associated MCD requires positive LANA-1 
staining by IHC, which excludes iMCD)

2. Clinical EBV-lymphoproliferative disorders such as infectious 
mononucleosis or chronic active EBV (detectable EBV viral 
load not necessarily exclusionary)

3. Inflammation and adenopathy caused by other uncontrolled 
infections (e.g. acute or uncontrolled CMV, toxoplasmosis, 
HIV, active tuberculosis)

Autoimmune/autoinflammatory diseases (requires full clinical 
criteria, detection of autoimmune antibodies alone is not 
exclusionary)
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Clinicopathological features of POEMS-MCD

The three patients diagnosed with POEMS-MCD were two 
females and one male, with a median age of 43 years (age 
range 36–50). All patients were HIV− and at the last fol-
low-up, one was alive, one died of multiple myeloma and 
one was lost. The axillary lymph nodes (diameter: 2.5, 4 
and 1.1 cm) showed mixed-CD in two cases and P-CD in 
one case. HHV8 was negative in all the cases. There was 
no significant increase in IgG4 plasma cells in the evalu-
ated case. The first patient was affected from solitary 
lambda-restricted plasmacytoma of the scapula associ-
ated with polyneuropathy, hypothyroidism, thrombocy-
tosis, multiple lymphadenopathies, osteosclerotic lesions, 
an IgG lambda serum paraprotein, and polytypic plasma 
cells in the bone marrow biopsy. The second patient had 
polyneuropathy, hepatosplenomegaly, hypothyroidism 
under replacement therapy, adrenal insufficiency, oedema 
and dry skin, an IgA lambda serum paraprotein and bone 
marrow infiltration by lambda-restricted plasma cells. 
Both patients showed mixed-CD with lambda light chain-
restricted plasma cells in the lymph nodes, but IGH rear-
rangement could not be assessed because of the low quality 
of the extracted DNA. The third patient was affected from a 
demyelinating polyneuropathy with an IgA lambda serum 
paraprotein, splenomegaly and bone marrow infiltration 
by lambda-restricted plasma cells. The excised lymph 

node showed a P-CD with lambda-restricted plasma cells 
and evidence of a minor monoclonal IGH rearrangement 
on a polyclonal background.

Clinicopathological features of iMCD

Nine iMCD cases fulfilled both the two major diagnos-
tic CDCN criteria6 and showed at least two minor clinical 
criteria, including a minimum of one laboratory criterion. 
Infectious, autoimmune and malignant diseases were ex-
cluded in all the cases. The patients were all adults (six males 
and three females, median age 54.5 years, range 18–81). 
Treatments were heterogeneous over the years: five patients 
received siltuximab, and one will start it within 1 week; one 
was administered rituximab, one was treated exclusively 
with surgical excision of the bulky mass and one was lost to 
follow-up. Two patients died from infectious complications 
or subsequent EBV-positive diffuse large B-cell lymphoma.

The involved lymph nodes were mediastinal, supracla-
vicular, axillary, cervical and mesenteric (mean diameter 
3.7 cm, range 1–7). All the cases showed mixed-CD histology, 
and all were HHV8-negative. No significant increase in the 
IgG4 plasma cell count and/or in IgG4/IgG ratio was found 
in all the cases. Monoclonal IGH gene rearrangement in a 
polyclonal background was observed in two cases. The first 
patient (Case 21) was a mixed-MCD with lambda-restricted 

F I G U R E  1  Histology of UCD with atrophic follicles (A, haematoxylin and eosin (H&E), original magnification (o.m. ×280), follicular dendritic 
cells dysplasia (insert, o.m. ×400) and hypervascular interfollicular areas. Perivascular plasma cells with k light chain-restricted expression (B, mum1; 
C, kappa; D, lambda; all o.m. ×200). Gene scan analysis for IGH gene rearrangement showed high peaks (red arrows) with the same molecular weight in 
both the lymph node and the bone marrow biopsies (E). 
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F I G U R E  2  Histology of UCD Case 8 (A, ×13) showing HV-CD with interfollicular proliferation of immature T-cell lymphocytes (B, H&E, o.m. 
×100) positive for CD3 (C, o.m. ×13) and TDT (D, o.m. ×13) and negative for LMO2 (E, o.m. ×13). The proliferation index was high (F, Ki-67, ×13). T-cell 
clonality assays demonstrated polyclonal rearrangements of both TRG (G) and TRB (H) genes. 

F I G U R E  3  HHV8-MCD with lollipop follicles, numerous interfollicular plasma cells (asterisk) (A, haematoxylin and eosin, o.m. ×100), and  
HHV8-infected (B, LANA1, o.m. ×200) IgM+ (C, o.m × 130), Lambda+ (D, o.m. ×130) plasmablasts located within the follicular mantle zones. Some  
EBV-infected cells were present in the interfollicular areas (E, EBER, ×100). Clonality analysis (F) performed on the DNA extracted from the whole lymph node 
and from the microdissected interfollicular areas and B-cell follicles showed the presence of the same clonal peak (red arrows) in the whole lymph node and in 
the interfollicular areas but not in the follicles. 

 13652141, 2024, 2, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/bjh.19171 by U

niversity D
i R

om
a L

a Sapienza, W
iley O

nline L
ibrary on [13/03/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



   | 543PELLICCIA et al.

plasma cells and an IgG lambda paraprotein in serum in 
the absence of polyneuropathy and with a 5% of lambda-re-
stricted plasma cells in the bone marrow biopsy compatible 
with a MGUS. The absence of polyneuropathy in this pa-
tient excluded POEMS diagnosis. The second patient (Case 
24) showed a mixed-CD with some follicles partially popu-
lated by centrocytes with intense coexpression of CD10 and 
BLC2 consistent with a concomitant in situ follicular B-cell 
neoplasm (ISFN) (Figure  4). This patient benefitted from 
siltuximab administration with remission of symptoms and 
stable lymph nodes but died of infectious complications 
after 12 months from diagnosis.

Clinicopathological features of CD-like 
lymphadenopathies

In 19 cases, the diagnosis of CD was not confirmed after the 
review of clinical and laboratory data, although some histo-
logical features could suggest CD. Of these, one patient was 
diagnosed with ALPS, while three patients were found to 
have autoimmune diseases, such as RA (one case) and SLE 
(two cases). The final diagnosis of mixed connective tissue 
disease (MCTD) associated with CD-like lymphadenopathy 
was made in the other two patients due to the lack of labora-
tory findings supporting iMCD.

In one of the patients with MCTD, an increased number 
of tissue IgG4 plasma cells (75/HPF) with a high IgG4/IgG 
ratio (>40%) and increased IgG4 serum levels (440 mg/dL) 
but normal IgGA serum levels (172 mg/dL) were observed. 
However, clinical and radiological data excluded the diag-
nosis of IgG4-RD. This was instead confirmed in a patient 
with a history of pulmonary hyalinizing granuloma and 
focal pleural thickening in whom all required pathological 
and laboratory criteria were met (tissue IgG4 > 100; tissue 
IgG4/IgG >40%; serum IgG4 = 579.5 mg/dL; serum IgG4/
IgG = 66.3). In addition, IgA plasma cells in the lymph node 
were rare (Figure 5), and serum values of IgA (183 mg/dL) 
and IgM (148 mg/dL) were normal, ruling out the alternative 
diagnosis of an iMCD with high serum levels of IgG4.24–26

The patient with ALPS was a 22-year-old male with cer-
vical lymphadenopathy. The histology of the excised lymph 
node showed follicular hyperplasia with some regressive 
germinal centres with penetrating blood vessels and oc-
casional twinning (Figure  6). A perifollicular granuloma 
associated with IgG4 plasma cells was also noted. The in-
terfollicular area was expanded by polytypic plasma cells 
and double-negative T-cell lymphocytes (CD3+, CD4− and 
CD8−) with scattered proliferating immunoblasts. High 
IgG4 serum levels (428.5 mg/dL), 18% of double-negative T 
cells and mutation of the TNFRSF6 were detected in the pe-
ripheral blood.

F I G U R E  4  Histology of patient 24. A 4.5-cm lymph node (A; H&E, o.m. ×5) with open sinuses, hyperplastic and regressed follicles with some 
vessels radially penetrating the germinal centres (lollipop feature) (B, H&E, o.m. ×150), occasional twinning of germinal centres (C; CD21, o.m. ×100) 
and mild interfollicular polytypic plasmacytosis (D; Kappa, o.m. ×84; E; Lambda, o.m. ×84). Scattered hyperplastic germinal centres were populated 
by monomorphic centrocytes with intense coexpression of CD10 (F; o.m. ×5; G, o.m. ×100) and BLC2 (H, o.m. ×100). IGH gene clonality assay showed 
a mild prominent peak on a polyclonal background supporting the coexistence of an in situ follicular B-cell neoplasm (ISFN) within a MCD. 
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F I G U R E  5  Histology of patient affected by IgG4-RD (A, H&E, o.m. ×7; B, H&E, o.m. ×130). Hyperplastic follicles were surrounded by numerous 
IgG4 plasma cells with IgG4/IgG ratio > 40% (C, CD138, o.m. ×7; D, IgG, o.m. ×30; E, IgG4, o.m. ×30). Only rare IgA-positive cells were observed (F, IgA, 
o.m. ×150). 

F I G U R E  6  Histology of a patient with ALPS showing some follicles with atrophic germinal centres (green arrow), twinning (A, H&E, o.m. ×60), and 
lollipop appearance (C, H&E, o.m. ×200). Vessels were filled by small lymphocytes (A, asterisk), and the interfollicular areas (B, H&E, o.m. ×400) were 
expanded and populated by small lymphocytes and some proliferating immunoblasts (blue arrows), expressing CD3 (D, o.m. ×4), and CD5 (E, o.m. ×4), 
and only in part CD4 (F, o.m. ×4) and CD8 (G, o.m. ×4). Perifollicular granuloma composed of a ring of CD68+ macrophages (H, o.m. ×80) and some 
IgG+ (I, o.m. ×80) and IgG4+ (J, o.m. ×80) plasma cells. 
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Of the remaining 12 patients, 11 (one HIV-infected) were 
diagnosed with reactive lymphadenitis because the labora-
tory and/or histological criteria for MCD were not fully met.

The last case was the most complicated to diagnose. The 
patient had supra- and sub-diaphragmatic lymphadenopa-
thy, bilateral pleural effusion, leuco and thrombocytopenia. 
The mediastinal biopsy was represented by two lymph node 
fragments, one showing CD-like features and the other one 
with an expanded interfollicular proliferation of B cell ad-
mixed with T lymphocytes infiltrating the perinodal adipose 
tissue (Figure  7). IGH clonality assay showed a prominent 
peak on a polyclonal background. In light of these findings, 
a diagnosis of NMZL associated with CD features was made, 
and treatment with rituximab was started.

DISCUSSION

The diagnosis of CD implies combining a compatible his-
topathological pattern with knowledge of the patient's 
complete clinical history. We pathologically and clinically 
reviewed 49 cases with CD-like histology, confirming the 
diagnosis of CD in 60% of the cases. Most of them were 
UCD or MCD associated with HHV8 infection or POEMS. 
This result highlights the importance of the HV histological 
features usually found in the UCD, the identification of the 
HHV8+ plasmablasts for HHV8-MCD and the association 

of a monotypic tissue plasmacytosis with the presence of a 
plasma cell clone and neurological symptoms for the diag-
nosis of POEMS-MCD. An exception to this rule was rep-
resented by Case 1, the HV-UCD with FDC dysplasia and 
a minor IgM kappa plasmacytosis in both the lymph node 
and the bone marrow. This case suggests that, similar to 
POEMS-MCD, a circulating B-cell clone could also localize 
in an otherwise typical UCD.

Integrating clinical, laboratory and imaging data was 
essential for a conclusive diagnosis in multicentric lymph-
adenopathies with histological aspects compatible with 
mixed-CD. Indeed, the diagnostic criteria for RA, LES and 
ALPS were met in four patients, while in two patients, a diag-
nosis of CD-like lymphadenopathy associated with MCTD 
was suggested because the required laboratory findings for 
CD were not present. High tissue IgG4 plasma cells and IgG4 
serum levels were found in one of the patients with MCTD, 
but the diagnostic criteria for IgG4-RD were not satisfied. 
These cases represent the grey area of CD associated with 
autoimmune diseases, which may be simultaneously or sub-
sequentially diagnosed, making treatment challenging.27–30 
This scenario is further complicated by the possibility that 
a lymphoproliferative disorder may show CD-like fea-
tures.31–34 One of our patients was diagnosed with NMZL, 
in which the CD-like features could either be induced by 
the clonal B-cell proliferation or represent the background 
where the clonal proliferation subsequentially developed.

F I G U R E  7  Nodal marginal zone lymphoma (A; H&E, o.m. ×8) showing focal CD-like areas (B, o.m. ×100) in which the B cells were mainly confined 
to the follicles (C, CD20, o.m. ×25) and other areas with loss of the normal lymph node architecture by a follicular and interfollicular B-cell expansion 
extending into the perinodal adipose tissue (D, H&E, o.m. ×100; E, CD20, o.m. ×25). IGH gene clonality analysis showed a high peak (red arrow) over a 
small polyclonal background (F). 
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As in other reports,10,31,35–41 in our series the presence of a 
monoclonal IGH rearrangement was not a typical feature of 
CD and, when present, a possible explanation was given. In the 
literature, 13 CD have been found to have monoclonal rear-
ranged IGH.35–41 Of these, one was a plasma cell type UCD in 
which immunohistochemistry for kappa and lambda was not 
conclusive and no data on the presence of a serum M protein 
was reported,35 four were POEMS-MCD,37,41 three were iMCD 
and two of these had EBV DNA copies in the lymph nodes,38 
four had a concomitant haematological disease (two mantle 
cell lymphoma, one Hodgkin lymphoma and one multiple 
myeloma)39 and one was an HIV+ patient with an incomplete 
IG rearrangement.36 In our series, we found a monoclonal 
IGH rearrangement in 1/12 UCD (8.3%) and in 4/15 MCD 
(26.7%). The UCD had tissue monotypic plasma cells and an 
associated IgM MGUS. Of the MCD, two cases were associ-
ated with MGUS with one meeting the criteria for POEMS, 
whereas one was partially involved by ISFN. Tamber et al., by 
reviewing 11 cases of ISFN, described 2 cases in lymph nodes 
with Castleman-like disease and with IgG4-RD respectively, 
suggesting that ISFN may be a marker of B-cell dysfunction.42 
The fourth case was instead an HHV8-MCD in which the re-
activation and clonal expansion of interfollicular EBV-infected 
B cells related to the CD-induced immune dysregulation was 
postulated. This hypothesis is in line with that suggested by 
Hanson et al., who found a minor IGH rearrangement in two 
patients with plasma cell variant of CD in whom EBV genome 
copies were detected in the examined lymph nodes.38

On the other hand, molecular analyses were fundamental 
to support the suspicion of NMZL with CD-like features in 
one of our cases and to exclude the diagnosis of lymphoblas-
tic T-cell lymphoma in UCD with a concomitant indolent 
T-cell lymphoblastic proliferation in another one.

In conclusion, our study showed that, by applying the re-
cently established consensus clinicopathological criteria for CD 
and combining them with clonality studies, we could refine the 
initial diagnosis of lymphadenitis with CD-like features, mak-
ing a conclusive diagnosis of CD in 61% of the cases. This con-
firms the crucial role of the multidisciplinary approach to the 
diagnosis of reactive lymphadenitis with CD-like features. We 
therefore propose pathologist to make a diagnosis consistent 
with CD in patients with compatible clinical, radiological and 
laboratory data, whereas to suspect CD in lymphadenitis with 
convincing histopathological features but in whom a compre-
hensive workout to exclude IgG-RD, autoimmune disorders, 
ALPS and infectious diseases still have to be performed.
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