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Background: The aim of this study was to analyze the pathological changes, clinical characteristics and changes in immuni-
ty, interleukin-6 (IL-6) and C-reactive protein (CRP) in children with Castleman’s disease (CD).
Material/Methods: A total of 15 CD child patients were enrolled as observation group, while 20 normal children receiving healthy
examination were enrolled as healthy control group. The pathological changes, clinical characteristics and chang-
es in immunity and serum IL-6 and CRP expressions were retrospectively analyzed in observation group.
Results: The clinical manifestation of unicentric CD (UCD) was mainly enlargement of cervical lymph nodes without liv-
er-spleen enlargement and fever, and the major pathological type was the hyaline-vascular type. Multicentric
CD (MCD) child patients all had anemia, fever and other systemic symptoms, and the major pathological type
was the plasma-cell type. There were expressions of the immune indexes, including cluster of differentiation 3
(CD3), CD4, CD8, CD20, and CD79, in a certain degree, while CD138 and VS38C expressions displayed the poly-
clonal proliferation of plasma cells, rather than neoplastic proliferation. The Epstein-Barr virus and human her-
pes virus-8 detection results were negative, and CD21 in follicular dendritic cells in abnormal germinal center
was positive. The expression levels of serum IL-6 and CRP in observation group were higher than those in con-
trol group (P<0.05).
Conclusions: There are immune dysfunction and increased expressions of serum IL-6 and CRP in child patients with CD, so
it can be speculated that the immune abnormality and overexpression of serum inflammatory factors may be
associated with the occurrence of CD.
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Material and Methods

Castleman’s disease (CD) is a rare disease of lymph nodes and
related tissues, the pathogenesis of which remains to be iden-
tified. It is frequently characterized as a severe lymph node
proliferative disease and associated with non-specific and
chronic inflammatory response with diverse clinical manifes-
tations [1]. The incidence rate of CD in children is extreme-
ly low, and some patients have accompanied multiple system
damage and systemic symptoms. Clinical pathology shows pro-
liferative lymphoid follicles, plasma cells and blood vessels in
different degrees. The clinical characteristic of CD includes ob-
vious enlargement of superficial and deep lymph nodes. CD is
divided into unicentric CD (UCD) and multicentric CD (MCD)
according to the enlargement of multiple systemic nodes or
single lymph node [2,3]. Due to atypical clinical characteris-
tics, unreliable diagnostic indexes, and the lack of heteroge-
neous imaging manifestations, CD is often found by physical
examination, resulting in increased misdiagnosis and missed
diagnosis [4]. It is of great significance that we identify the
clinical characteristics and pathological changes in CD in chil-
dren, but there are few reports on children with CD in clinical
practice [5]. In this regard, the pathological changes, clinical
characteristics, and changes in immunity index, interleukin-6
(IL-6), and C-reactive protein (CRP) in CD children were tested
and analyzed in the present study, so as to provide leads for
future prevention and treatment of CD.

Data and Methods

General data

Atotal of 15 child patients with CD treated in our hospital from
January 2008 to December 2018 were enrolled as the observa-
tion group, including 9 males and 6 females aged 5 to 14 years
old with an average of age of 10.4+1.3) years. Inclusion crite-
ria were as follows: child patients definitely diagnosed with
CD via imaging, clinical manifestations, and surgical pathologi-
cal examination; patients aged <18 years old; patients without
severe infectious diseases, blood system diseases, congenital
diseases, or malignant tumors, and patients with certain com-
prehension, cognition, and communication ability. This study
met the relevant ethical requirements of Guangzhou Women
and Children’s Medical Center, and all child patients and their
parents were informed and agreed. Another 20 normal chil-
dren receiving physical examination (including abdominal ul-
trasound) in our hospital from January 2018 to December 2018
were randomly selected as the healthy control group, includ-
ing 12 males and 8 females aged 6 to 14 years with an aver-
age age of 10.8+1.0 years. The age and gender had no statis-
tically significant differences between the 2 groups (P>0.05),
and they were comparable.

Data collection

The general data of 15 child patients in the observation group
were retrospectively analyzed, including the age, gender, clini-
cal characteristics, and results of surgical pathological examina-
tion. In all patients, pathological CD diagnosis was based on the
histopathological characteristics of biopsy specimens from the
involved lymph nodes, skin, tissues, or organs with review by
at least 2 experienced pathologists. At the same time, CD was
divided into UCD and MCD according to the imaging examina-
tion and physical examination during the data collection. The
pathological typing was based on the pathological results [6].

Detection of immune indexes

The specimens obtained by surgical resection were fixed with
4% formaldehyde, dehydrated, transparentized, embedded in
paraffin, and sliced into sections in a certain thickness, followed
by hematoxylin and eosin staining, sealing, and examination
under a light microscope. The immune indexes were detected
via immunohistochemical staining, including CD3, CD4, CD8,
CD20, CD21, CD79, and CD138, while the VS38C expression,
Epstein-Barr virus (EBV), and human herpes virus-8 (HHV-8)
were detected according to the instructions.

Detection of IL-6 and CRP

After 2 mL fasting elbow venous blood was drawn from pa-
tients in observation group on the next morning after ad-
mission, and 2 mL elbow venous blood was drawn from chil-
dren in control group at the day of physical examination, they
were centrifuged at 2000 rpm for 10 minutes, and the serum
was separated and stored in a refrigerator at —20°C to be de-
tected. The serum IL-6 expression was detected via enzyme-
linked immunosorbent assay, and the serum CRP expression
was detected via immunoturbidimetric assay in accordance
with the instructions.

Diagnostic criteria

CD was diagnosed based on the diagnostic criteria for CD in
children formulated in the 2nd version of the Diagnostic and
Therapeutic Effect Criterion for Hematological Diseases [7]. In
brief, 1) UCD: there is enlargement of lymph nodes at a sin-
gle site. Characteristic hyperplasia is confirmed via histopath-
ological examination, and the possible primary hyperplasia is
excluded. 2) MCD: systemic symptoms exist, accompanied by
systemic involvement in different system. The obvious enlarge-
ment of lymph nodes is displayed in imaging examination, in-
vading peripheral lymph nodes at multiple sites. The known
pathogenesis is excluded [8,9].
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Figure 1. An 11-year-old child patient with mesenteric lesions,
abdominal mass is shown in a magnetic resonance
image.

Statistical analysis

SPSS 19.0 (SPSS Inc., Chicago, IL, USA) software was used
for data processing. Measurement data were expressed as
mean+standard deviation (y#s), and t-test was adopted.
Enumeration data were expressed as the rate, and chi-square
test was adopted. P<0.05 suggested that the data difference
was statistically significant.

Results

Imaging examination results

Among 15 CD child patients in observation group, abdominal
masses were found in 7 cases and cervical masses were found
in 8 cases (Figures 1, 2).

Clinical characteristics

Among the 15 CD child patients, there were 8 cases of UCD
and 7 cases of MCD, and the duration from onset to clinical
diagnosis was 2 to 10 years. 1) In terms of initial symptoms
of CD, there were fever and fatigue in 5 cases, dental ulcer
in 2 cases, enlargement of lymph nodes in 8 cases and rash
in 3 cases. 2) Enlargement of lymph nodes: with the progres-
sion of disease, the obvious enlargement of lymph nodes (4
to 7 cm in diameter) was found in the 15 child patients, in-
cluding 8 cases of enlargement of superficial lymph nodes, in-
volving the groin, neck, and armpit. The enlargement of deep
lymph nodes was found in 5 cases via imaging examination
after visit, including that of retroperitoneal and mediastinal
lymph nodes. 3) One child patient had UCD complicated with
paraneoplastic pemphigus (PNP), manifested as pleomorphic
rash, oral and lip mucosa erosion at the onset, the pulmo-
nary interstitial fibrosis occurred later, and the enlargement
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Figure 2. A 10-year-old child patient, the right cervical mass is
shown in a computed tomography examination.

of retroperitoneal lymph nodes was confirmed via abdominal
enhancement computed tomography. 4) Systemic manifesta-
tions: fever occurred in 7 MCD patients (37.5-38.5°C), compli-
cated with splenomegaly and moderate-severe anemia. Three
patients had growth retardation.

Pathological examination results

In the observation group, all the 15 child patients were di-
agnosed with CD via pathological section and immunohisto-
chemical staining, including 8 cases (53.3%) of hyaline-vas-
cular type, 4 cases (26.7%) of plasma-cell type, and 3 cases
(20.0%) of unclear pathological type; the mixed-cell type was
not detected. Pathological manifestations included: 1) in child
patients with the hyaline-vascular type, the basic structure of
lymph nodes remained intact, there was significant follicular
hyperplasia, and there was hyaline degeneration in the follic-
ular hyperplasia, in which the vacuole follicular dendritic cells
were mixed. The peripheral small lymphocytes in germinal cen-
ter were arranged in an “onion skin” shape, and the vascular
proliferation was found among follicles and in the paracortex
zone (Figures 3, 4). 2) In child patients in plasma-cell type, dif-
fuse hyperplasia was observed in interfollicular plasma cells,
there was no obvious hyaline degeneration in the follicular ves-
sels, and the deposited eosinophilic substances had no type
(Figures 5, 6). According to the immunohistochemical detection
results, there were expressions of the immune indexes, includ-
ing CD3, CD4, CD8, CD20, and CD79, in a certain degree, while
CD138 and VS38C expressions displayed the polyclonal pro-
liferation of plasma cells, rather than neoplastic proliferation.
The EBV detection results were negative, and CD21 in follic-
ular dendritic cells in abnormal germinal center was positive.

IL-6 and CRP expressions

The expression levels of serum IL-6 and CRP in observa-
tion group were higher than those in control group, and the
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Figure 3. Hematoxylin and eosin staining. Lymph nodes are
unclear, the lymphoid sinus is expanded, sinus
histiocytosis is obvious, and there is proliferation of
small vessels in some areas.

Figure 4. Immunohistochemistry. The brown color indicated
positive immunostaining of CD138.

differences were statistically significant (P<0.05) (Table 1).
However, significant differences of IL-6 and CRP were neither
found between UCD and MCD, nor among hyaline-vascular
type, plasma-cell type, and unclear pathological type (Table 1).
Surgical resection was performed for the treatment, along with
intravenous infusion of immunoglobulin (IVIG) and glucocor-
ticoid (prednisone, methylprednisolone, or dexamethasone)
prior to, during, and after surgical removal. Postoperative ob-
servation indicated no recurrence or metastasis over 1-year
follow-up among 15 CD child patients in this study.

Discussion

CD, also known as vascular follicular lymphoid hyperplasia, clin-
ically manifests as enlargement of multiple systemic or single
lymph node, with a low morbidity rate but great patient harm
[10]. CD can occur at any age, often in young people and occa-
sionally in children [11]. Currently, the cause and pathogenesis
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Figure 5. Hematoxylin and eosin staining. Deposit of red-
stained substance can be seen in germinal center
of some lymphoid follicles. There are significantly
more interfollicular small vessels often accompanied
by hyaline degeneration. There is a large amount
of scattered infiltration of plasma cells around the
proliferative follicles.

Figure 6. Hematoxylin and eosin staining. Enlarged lymph node.

of CD have not been clarified in clinical medicine, but some
studies have suggested that it is associated with the increased
expressions of serum inflammatory factors (IL-6 and CRP), im-
mune dysfunction, and human herpesvirus-8 (HHV-8) and hu-
man immunodeficiency virus (HIV) infection [12]. Studies have
demonstrated that the expressions of some follicular dendritic
cells in the serum and germinal center of lymph nodes and IL-6
and CRP in B cells in CD child patients are increased, and IL-6
overexpression can induce manifestations similar to MCD in
rats [7]. IL-6 is a cell-derived cytokine that plays an important
role in the body’s inflammatory response and cellular immuni-
ty, which can play a dual role in protecting and damaging the
central nervous system [13,14]. CRP, a sensitive acute-phase
protein synthesized by human liver, has important immunoreg-
ulation effects, including stimulating the tissue factor expres-
sion of monocytes and macrophages, and increasing the mo-
tion and activity of macrophages, which can reflect the degree
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Table 1. Comparison of serum IL-6 and CRP expressions between
the 2 groups ()s).

Group IL-6 (ng/L) CRP (mg/L)
Control group (n=20) 5.1+1.4 2.0+£0.5
 Observation group (n=15) 416192 67128
e 35079 16400
' o000 0000
U (- 400193 61125
Mo Bar2 65123
e ozer 1123
P os0a 02819
Hyalinevascular type (n=8) 435183 62125
Plasmacell type (n=d) 935196 79628
"'gn':'c;;;j;;'55{5;;i;g}£;(t'y;é """""" o35i86 6521
F o 0393 o062
» oes19 05537

IL-6 — interleukin-6; CRP — C-reactive protein; unicentric
UCD - unicentric Castleman’s disease; MCD — multicentric
Castleman’s disease.

of inflammatory response in the body [15]. The load of HHV-8,
a major pathogenic factor of MCD, is related to the condition
of MCD, and HHV-8 can encode the virus-derived IL-6 during
replication, accelerating the onset of disease [16].

It was found in the present study that the expression levels
of serum IL-6 and CRP in CD child patients were significant-
ly higher than those in the healthy control group, and fever
occurred in MCD patients and the autoantibodies were posi-
tive in some of them, indicating that the inflammatory factors
and immune abnormality participate in the occurrence and de-
velopment of CD. At the same time, pathological analysis re-
vealed that the major pathological type of UCD and MCD was
the hyaline-vascular type and plasma-cell type, respectively.
In this study, there were 8 cases of progressive enlargement
of lymph nodes (4.0-7.0 cm in diameter), including 2 cases in
retroperitoneal lymph nodes, 4 cases in cervical lymph nodes,
and 2 cases in mediastinal lymph nodes, suggesting that the
risk of enlargement of lymph nodes is higher in CD child pa-
tients, showing differences from adults with enlargement of
abdominal and mediastinal lymph nodes [17]. There is a lack
of significant lymphatic symptoms in the initial stage of the
disease, but local compression can occur with the constant
enlargement of lymph nodes, leading to different symptoms
based on the different sites of compression. In the present
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study, 1 child patient had UCD complicated with PNP, mani-
fested as pleomorphic rash in skin mucosa at the onset, which
had complex clinical manifestations and retroperitoneal en-
larged lymph nodes, thus making clinical diagnosis more dif-
ficult. As an autoimmune skin disease, PNP can induce benign
and malignant tumors, with a certain risk of CD [18]. The results
of this study also showed that 7 child patients had enlarge-
ment of multiple lymph nodes, accompanied by liver-spleen
enlargement, fever, emaciation, night sweat and fatigue, and
the laboratory examination confirmed anemia, increased ex-
pression of gamma globulin and other relevant changes. At
the same time, growth retardation was found in 3 patients,
and the possible reason was that the overexpression of in-
flammatory factors in the body makes the child patients re-
main in a consuming and fever state for a long time, thus af-
fecting normal development.

Studies have demonstrated that the clinical manifestations of
CD are complex, so it is hard to find and determine the dis-
ease in the early stage and develop therapeutic measures, and
there is a higher risks of misdiagnosis and missed diagnosis,
if clinicians have insufficient understanding of CD. In particu-
lar, the enlargement of lymph nodes occurs at multiple sites
in MCD child patients, accompanied by multiple systemic dys-
functions, and the laboratory detection results are abnormal,
combined with the diverse clinical manifestations and lack of
specificity, so the pathological diagnosis is often needed to im-
prove the diagnostic reliability, namely diagnosis via immuno-
histochemical staining and observation of typical pathological
morphology [19]. The chronic lymphadenitis and lymphoid hy-
perplasia associated with the disease are mostly detected in
lymph node biopsies, so there are some deficiencies in con-
firming CD via needle biopsy. Based on the diagnostic criteria
for CD, with the exception of the characteristic clinicopatho-
logical changes of patients, other related primary changes are
often excluded in clinical diagnosis, thus, connective tissue
disease, tumor disease, and infectious disease should be ex-
cluded in clinical diagnosis of CD, so as to improve the accu-
racy, sensitivity and specificity of clinical diagnosis [20]. The
limitations in this study were that the potential value of IL-6
and CRP as diagnostic markers of CD children requires fur-
ther validation within a large sample size, and by using com-
parison of histological and immunohistochemical analysis, in-
cluding staining for CD3, CD5, CD10, CD20, CD23, CD79, and
Ki-67 as previously reported [21]. The evaluation also needs
to include the incorporation of the comprehensive treatment
and follow-up details.

Conclusions

In conclusion, CD in children has a low morbidity rate, and its
clinical characteristics are similar to those in adults, such as
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enlargement of lymph nodes, fever, and anemia. we found in
pathological examination that the major pathological type of
UCD and MCD was the hyaline-vascular type and plasma-cell
type, respectively. At the same time, there are immune dys-
function and increased expressions of serum IL-6 and CRP in
child patients, so it is speculated that the immune abnormali-
ty and overexpression of serum inflammatory factors may be
associated with the occurrence of CD. Anti-CD20 monoclonal
antibodies and protease inhibitors of IL-6 autocrine can be ap-
plied in the treatment of CD.
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