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Abstract

BACKGROUND

Castleman's disease (CD), also known as vascular follicular lymphadenopathy, is a rare
proliferative disease of lymphoid tissue of unknown etiology that is clinically classified
as unicentric CD (UCD) or multicentric CD (MCD) depending on lymph node
involvement. At present, idiopathic MCD (iMCD) is treated with interleukin-6 inhibitors,
but some patients have poor clinical outcomes. This paper reports a case of iMCD that
achieved a good therapeutic effect after treatment with combined with tofacitinib. The

relevant data are summarized and reported below.

CASE SUMMARY

This paper reports the case of an MCD patient, a 49-year-old female, with persistent
peritoneal effusion as the first manifestation, combined with multiple
lymphadenopathies. Lymph node biopsy showed Castleman's disease-like changes. The
ascites subsided after treatment with glucocorticoids and tofacitinib, indicating that the

treatment was effective.

1/12




CONCLUSION

The combination of glucocorticoids with tofacitinib is an effective regimen for the
treatment of CD.
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Core Tip: Castleman's disease (CD) is a rare proliferative disease of lymphoid tissue, the
exact pathogenesis of which remains unclear and is thought to be related to autoimmune
diseases, viral infections and malignancies. The current preferred treatment for idiopathic
multicentric CD (iMCD) is interleukin-6 inhibitors, but there are still some patients who
do not respond well to IL-6 inhibitors. In this paper, we report a patient with iMCD with
multiregional lymph node enlargement combined with malignant ascites who improved

after treatment with janus kinase inhibitors.

TRODUCTION

Castleman's disease (CD), also known as vascular follicular lymphadenopathy or giant
lymph node hyperplasia, is a rare proliferative disease of lymphoid tissue, the exact
pathogenesis of which is still unclear and thought to be related to autoimmune diseases,
viral infections and malignancies!!l. The main pathological features are hyperplasia of
lymphoid follicles, blood vessels, and plasma cells. The disease tends to occur in any age
group and is not related to sex. It can occur in all areas where lymph nodes are present
but most often occurs in the mediastinum, followed by the head and neck.

CD was first described by Castleman ef al in the 1950sl2l, and its etiology and

pathogenesis are still unclear. In terms of pathology, CD is classified mainly as hyaline
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vascular subtype ofg[) (HV-CD), the plasma cgll subtype of CD (PC-CD) or the mixed
type of CD (MT-CD). Clinically, CD can be divided into unicentric CD (UCD) and
multicentric CD (MCD) according to the number of lymph node-affected areas. MCD can
be further divided into human herpesvirus type (HHV)-8-positive MCD and HHV-8-
negative MCD according to whether they are infected with HHVS, and the latter can be
further divided into idiopathic MCD (iMCD)PL The current preferred treatment for
iMCD is interleukin (IL)-6 inhibitors, but some patients do not respond well to IL-6
inhibitors. In this paper, we report a patient with iMCD with multiregional lymph node

enlargement combined with malignant ascites who improved after treatment with a janus

kinase (JAK) inhibitor.

CASE PRESENTATION

Chief complaints
A 49-year-old female was admitted to our hospital with persistent thoracoabdominal

effusion for 1 year.

History of present illness

One year ago, there was no obvious inducement of abdominal distension, abdominal
pain, nausea, vomiting, hematemesis, black stool, or edema of either lower limb. She had
been to other hospitals many times, where the examination showed that there was
peritoneal effusion, but the cause of ascites was not clear. Abdominal distension
worsened before May, and the other hospitals considered "tuberculous peritonitis". The
symptoms did not improve significantly after regular anti-tuberculosis treatment. Weight

loss of 5 kg occurred over the previous six months.
History of past illness

Cesarean section was performed in Chishui People's Hospital 19 years ago, and cervical

polypectomy was performed in Chishui People's Hospital 2 years ago. Hypothyroidism
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was diagnosed in Chishui People's Hospital in the same year, and levothyroxine sodium
tablets were taken regularly.

2

Personal and family history

She denied any family history of malignant tumors.

Physical examination

The physical examination showed enlarged lymph nodes that could be reached in the
right armpit, bilateral neck and groin; abdominal bulge; turbid sounds on percussion;
positive mobile turbid sounds; and no significant abnormalities in the rest of the

examination.

Laboratory examinations

Other hospital biochemical examinations revealed TP at 29.9-39.7 g /L, ALB at 17.4-25.7
g/L,LDHat62-73.1U/L, and ADA at3.4 U/L, along with no acid-fast bacilli. The routine
test results of three abdominal punctures and drainage showed that serous mucin was
qualitatively positive (+), the i fanka test was weakly positive, and more lymphocytes and
proliferative mesothelial cells were observed. Ascites exfoliative cytology revealed no
malignant cells. The patient was both negative for acid-fast bacilli in the ascites and free
of mycobacterium tuberculosis growth by mycobacterium culture of the ascites. A biopsy
of the right lobe of the liver was performed. The results of the pathological biopsy showed
that in the liver tissue, a small amount of lymph node infiltration was observed in the
hepatic sinus and portal area. A resection biopsy of the left inguinal lymph nodes showed
that the 3 left inguinal lymph nodes had reactive hyperplasia. Because the diagnosis was
not clear, the right axillary lymph nodes were collected again after hospitalization in our
hospital and sent to Beijing Boren Hospital for examination. Immunohistochemistry
showed the following: Ki-67 (GC +, the remaining 5% +), BCL (GC -), CD3 (T-region +),
CD20 (focal +), CD21 (fdc +), CD10 (granulocyte +, GC weak +), CD138 (small amount
+), and HHVS (-). The in situ hybridization results showed ebv-eber (-). By pathology, in
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the right armpit, the following were observed: Benign hyperplasia of the lymph nodes,
shrinkage of lymph follicles in the nodes, obvious hyperplasia of the mantle area,
showing an "onion skin"-like structure, and proliferation of blood vessels between and
within follicles, showing Castleman’s disease-like changes (Figure 1A). This was
accompanied by reactive hyperplasia of the lymph nodes, and no tumor or tuberculosis
was found (in this case, small lymph nodes were sent for examination, lymph follicles
were reduced, the mantle area was significantly proliferated, showing an "onion skin"-
like structure, and follicles and intrafollicular vascular proliferation were seen) (Figure
1B). In the bone marrow examination, 36 megakaryocytes and scattered or small piles of
platelets were found in the whole film. The detection of T cells in tuberculosis infection
results were positive, and the PDD test results were (++). The interleukin 6 level was
determined by chemiluminescence to be 5.5 pg/mL. No obvious abnormalities in
immunoglobulin quantification, antinuclear antibody, antinuclear antibody spectrum,
female tumor-associated antigen, delivered IgG4, or anticardiolipin antibody were
found. Analysis of the blood showed a hemoglobin level of 113 g/L, an ESR level of 29
mm/h, a CRP level of 28.922 mg/L, and no obvious abnormalities in liver function or

renal function.

Imaging examinations

In other hospitals, multiple chest and abdominal computed tomography (CT)
examinations showed a small amount of pleural and pericardial effusion and a large
amount of abdominal and pelvic effusion. Multiple lymph nodes in the mediastinum,
bilateral hilus, bilateral armpits, right septal angle, abdominal pelvic cavity, and bilateral
inguinal area were observed to be increased. The lymph nodes in the hilar region and
portal space were enlarged, and the spleen was enlarged. The CT of the chest and
abdomen again in our hospital still showed a large amount of pleural and peritoneal
effusion, hepatosplenomegaly, and enlargement of multiple lymph nodes in the chest.
Later, to exclude tumor diseases, positron emission tomography (PET)-CT examination

was performed. PET-CT examination was added to exclude tumor diseases. The results
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showed that the lymph nodes with low metabolism on both sides of the neck were 0.3-
1.0 cm in size (suvmax2.5); there were multiple mild metabolic lymph nodes in the
mediastinum and bilateral armpits, with a size of 0.5-1.5 cm (suvmax3.1); retroperitoneal,
superior mesenteric, paraaortic, pelvic and bilateral inguinal multiple mild metabolic
lymph nodes, with a size of 0.4-1.6 cm (suvmax1.6); slightly enlarged spleen with slightly
increased metabolism (suvmax2.3); and abdominal and pelvic effusion. The results of the
color Doppler ultrasound of superficial organs demonstrated that lymph nodes were
detected in the bilateral neck, armpit, groin area, and right supraclavicular area that
showed some morphological abnormalities. The chest CT results demonstrated a small
amount of pleural effusion on both sides and a small amount of pericardial effusion, and
the mediastinum, bilateral axillary and clavicles lymph nodes were observed to be
increased and partially enlarged. The results of the abdominal CT demonstrated that the
number of lymph nodes in the abdominal cavity, retroperitoneum, and bilateral inguinal
areas increased, and there was abdominal and pelvic effusion (Figure 2). The fiberoptic

bronchoscopy tuberculosis gene test was negative.

FINAL DIAGNOSIS

The patient had a large number of ascites for a long time, and the laboratory results
showed that ESR and CRP increased and that albumin decreased. The results of several
abdominal CT and PET-CT scans showed that there were multiple lymphadenopathies
and splenomegaly in the whole body, and the immunohistochemistry analysis of the
right axillary lymph tissue showed HHVS8 (-). According to the diagnostic criteria of
iMCD (Table 1), this patient was considered to have iMCD. The pathological biopsy
results of the right axillary lymph tissue showed that the lymph follicles were reduced,
the sheath area was proliferated, some of them showed an "onion skin"-like structure, the
T area was proliferated, the small lymphocytes had proliferated, the blood vessels
increased significantly, the endothelium was swollen, with some of it showing a glassy

change, and the blood vessels between and within the follicles had proliferated, showing
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Castleman disease-like changes. The pathological results of the patient were classified as

hypervascular type (HyperV).

TREATMENT

Intravenous infusion of methylprednisolone (100 mL of 0.9% sodium chloride + 40 mg
methylprednisolone) was administered once a day, and oral administration of tofacitinib
citrate 5 mg was administered twice a day. After one week in the hospital, the patient
was discharged and continued to take tofacitinib 5 mg twice a day. The hormone was
changed to oral 40 mg once a day and gradually reduced to discontinuation. Up to now,

the patient has been reviewed regularly and her condition is stable without recurrence.

OUTCOME AND FOLLOW-UP

After one week of treatment, the patient's condition was significantly improved, and the
erythrocyte sedimentation rate and blood CRP were reduced to the normal level. CT
showed that ascites and pericardium in abdominal cavity and thoracic cavity were
reduced obviously. After discharge, the patient continued to take tofacitinib orally until
now, with stable condition and no recurrence. It indicates that tofacitinib plus

glucocorticoid is effective in the treatment of iMCD. Therefore, this treatment is effective.

DISCUSSION

The exact pathogenesis of CD is not clear, but it is generally believed to be related to IL-
6 and HHV-8. CD is usually diagnosed by lymph node pathological biopsy. According
to the pathological morphology, it can be classified as HV-CD, PC-CD, or MT-CD. HV-
CD is the most common pathological type of CD and is easily confused with follicular
lymphoma. Under the microscope, there is an enlarged lymphoid follicular structure,
obvious thickening in the blood vessel, and glass-like changes in the later stage. The
follicle is surrounded by multilayer circular lymphocytes to form a special onion skin
structure. The pathological feature of PC-CD is the proliferation of plasma cells at all

levels between follicles. Russell bodies can be observed. The reticular lymph nodes are
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large, and there are few transparent vessels. Generally, there is no typical onion skin
structure, which is prone to anemia, hypergammaglobulinemia, and hypoproteinemia.
MT-CD has the characteristics of both HV-CD and PC-CD. Clinically, according to the
different involvement of lymph nodes, CD is classified as UCD or MCD. The former
usually involves single regional lymph nodes, while the latter usually involves
multiregional lymph nodes. Patients with HV-CD are more likely to havﬁCD, while
patients with PC-CD are more likely to have MCDI4. MCD is divided into HHV-8-
positive MCD and HHV-8-negative MCD according to whether they are infected with
human herpesvirus type 8 (HHV-8). The latter is further divided into asymptomatic MCD
(aMCD) and idiopathic MCD (iMCD)Bl. At present, many scholars believe that HV occurs
only in UCD, but HV characteristics have recently been found in iMCD patients. To avoid
confusion, iMCD patients with HV-like histopathological characteristics are defined as
HyperV histopathological subtypes. On the other hand, some iMCD patients have
lamellar plasmacytosis, increased number of follicles, and proliferation of GCs. These
cases represent the "plasmacytic" histopathological subtypes of iMCDI5l. The patient's
pathological biopsy showed that some of the follicles were proliferated in an 'onion skin'
-like structure, with increased blood vessels, swelling of endothelial cells, and partial
hyaline changes, which were in line with hypervascular type.

The most common type of CD is UCD. The most common manifestation is an
asymptomatic mass. Symptoms will appear only after the mass is large and compresses
adjacent tissues. It can be diagnosed by imaging examination. Generally, the prognosis is
good, and the 5-year survival rate can be greater than 90%. The disease progression of
MCD is slow, often showing universality and invasiveness. It is characterized mainly by
systemic symptoms, such as fever, fatigue, night sweats, weight loss, and even M-protein,
skin changes syndrome (Grow-Fukase syndrome), which is characterized by multiple
neuropathy, organ swelling, endocrine disease, monoclonal y globulinopathy and skin
changesl®l, usually accompanied by splenomegaly, with a 5-year survival rate of

approximately 50%-77%. MCD has also been found to coexist and overlap with human
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immunodeficiency virus. At the same time, the incidence of Kaposi's sarcoma in CD is
significantly increased!’l.

In this case, the patient had enlarged lymph nodes in many areas, accompanied by
weight loss, massive pleural effusion and ascites, splenomegaly, and increased CRP and
ESR, and the pathological biopsy of lymph nodes showed Castleman’s disease-like
changes, without tuberculosis, autoimmune diseases, and lymphoma. It was considered
that the patient had MCD, and the patient was HHV-8 negative. It was proposed
according to the diagnostic guidelines of Castleman’s disease (Table 1). HHV-8-negative
patients need to meet two main criteria and two secondary criteria for the diagnosis of
iMCD (at least one is a laboratory criterion)(®l. The pathological biopsy results of lymph
nodes, in this case, are consistent with CD findings. Multiple CT and color Doppler
ultrasound suggested that lymph nodes in multiple regions of the body were swollen,
which met the main diagnostic criteria. The ESR in laboratory examination was 29 > 20
mm/h, and albumin was 32.6 g/L (< 35 g/L). The clinical symptoms and signs were
weight loss, splenomegaly and malignant ascites, which met the two secondary
diagnostic criteria. Combined with the patient's laboratory examination, imaging results,
and clinical symptoms, the patient was considered to have iMCD after excluding
autoimmune diseases, lymphoma and tuberculosis.

iMCD is a rare nonclonal lymphoproliferative hematological disease with significant
heterogeneity. According to the different manifestations of iMCD, it is further divided
into the thrombocytopenia, anasarca, myelofibrosis, renal dysfunction, and
organomegaly (iMCD-TAFRO) and iMCD nonspecific type. The diagnosis of iMCD-
TAFRO needs to meet the main criteria and more than one secondary criterion (Table
2)[8]. The patient has multiple swollen lymph nodes, and the volume of enlarged lymph
nodes is not high (approximately 0.4-1.6 cm). Lymph node biopsy showed the
transformation of the germinal center, obvious hyperplasia of the mantle area, an "onion
skin" structure, and vascular proliferation between and within follicles. Abdominal CT
showed hepatosplenomegaly with a large amount of ascites. Bone marrow examination

showed that megakaryocytes were slightly higher than the normal value, and there was
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no obvious abnormality in the delivered IgG4. However, the patient had no fever
or thrombocytopenia, and the patient did not undergo a bone marrow biopsy; thus, it
was not clear whether the patient had bone marrow fibrosis, so it was not clear whether
the patient could be diagnosed with iMCD-TAFRO.
IL-6 is a B-cell differentiation factor that plays a key role in the pathogenesis of iMCD
some patients. Excessive IL-6 induces the release of inflammatory factors and the
secretion of vascular endothelial growth factor, leading to inflammatory storms,
angiogenesis and vascularization in lymph nodes. The biological activity of IL-6 occurs
mainly through glycoprotein 130 (gp130) and IL-6R. IL-6 first forms a heterodimer with
IL-6R and then forms a hexamer complex with gp130 to activate the intracellular signal
transduction pathway on the target cell, thereby activating the JAK-signal transducer and
activator of transcription (STAT) signaling pathway!?l. Its signal transduction pathway
is strictly regulated. Dysregulated IL-6 signal transduction causes chronic inflammation
and autoimmune diseases, among other effects. IL-6 activates STAT3 through JAKs.
Small-molecule inhibitors targeting IL-6 /ST AT3 may become potential drugs for treating
inflammatory diseases. The elevated level of IL-6 in CD is the main cause of various
clinical symptoms of CDI®l. At present, the IL-6 chimeric monoclonal antibody
siltuximab is usually the first a-loice for the treatment of iMCDI''L 1t typically has a
significant therapeutic effect on patients with high IL-6 Levels, but in some iMCD patients
with normal or low IL-6 Levels, the response rate is low or zero. Some experiments have
found that siltuximab treatment is ineffective in 50%-60% of patients['112l,
Glucocorticoids have been used to treat CD before the appearance of siltuximab and can
improve the symptoms of acute exacerbation of iMCDI"3]; however, the response level is
low. The failure rate of glucocorticoids alone in the treatment of CD is as high as 50 %[4].
At present, siltuximab is not listed in China, and the patient's IL-6 Level is low, so its use
is considered as an alternative treatment. The failure rate of glucocorticoid therapy alone
was high. Therefore, after referring to the relevant literature, this patient was treated with

the JAK inhibitor tofacitinib combined with hormones.
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At present, treatment of the IL-6 upstreanwathway has been reported in iMCD. The
formation of IL-6 classical or cross-signal ligand-receptor complexes leads to the
activation of a variety of intracellular signaling pathways, including the JAK/STAT
pathway, RAS MAPK pathway, p38 and JNK-MAPK pathway, PI3K/Akt/mTOR
pathway and MEK-ERK5 pathwayl'5.The IL-6/JAK/STAT3 pathway is an important
pathway by which IL-6 is associated with a variety of diseases. JAK 1 is the main kinase
activated by IL-6 in vivollel. Inhibiting STAT activation can block the recruitment of STAT3
to the tail of the IL-6 receptor by blocking the formation of complexes between IL-6 and
receptors or inhibiting the phosphorylation of JAKs. Pierson et all'’7l assessed the
activation index pSTAT3 of the JAK-STAT3 pathway and found that JAK-STAT3 is
activated in the lymphoid tissue of iMCD patients, resulting in a significant increase in
the expression of pSTAT3 in follicles compared with normal people, but the expression
is not obvious in germinal centers. At the same time, they also found that JAK 1/2
inhibitors can reduce the hypersensitivity of peripheral blood monocytes in patients with
iMCD to IL-6 stimulation, indicating that the imbalance of the IL-6-JAK-STAT3 signaling
pathyay may play a key role in the pathogenesis of iMCD. Some literature has pointed
out that the IL-6-JAK-STATS3 signal is enriched in the serum protein tissue of iMCD
patients and that JAK1/2 inhibitors can inhibit the hypersensitivity caused by cytokine
stimulation. The expression of pSTAT3 in the follicular space of lymph nodes in patients
with iMCD is significantly higher than that in normal people, indicating that the JAK-
STAT3 pathway may be involved in the pathogenesis of iMCD. Therefore, inhibition of
the JAK-STAT pathway in the treatment of iMCD may be effective for patients who
cannot use siltuximabl!®l, Tofacitinib directly or indirectly inhibits the production of
proinflammatory cytokines by reversibly and competitively inhibiting the ATP binding
sites of JAK1 and JAK2, inhibiting the JAK signal transduction pathway, thereby blocking
the activation of key inflammatory cytokine signal transduction and activator of
transcription. Blocking the cascade amplification of inflammation reduces the synthesis
of downstream inflammatory factors and then promotes the level of related inflammatory

factors to decline exponentiallyl’®l. When we could not use siltuximab, we chose
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tofacitinib combined with glucocorticoids as the treatment plan. After 1 wk of routine
treatment, the CT Reexamination of the patient showed that ascites and pericardial
effusion were lower than they had been previously, and laboratory indicators such as
ESR and CRP were also reduced to the normal range; After discharge, the patient
continued to take tofacitinib orally until now, with the stable condition and no recurrence.

It indicates that tofacitinib plus glucocorticoid is effective in the treatment of iMCD.

CONCLUSION

This case reported a case of iMCD with malignant ascites as the main clinical symptom,
accompanied by multiple lymphadenopathies and splenomegaly. Laboratory
examination showed that the ESR and CRP were accelerated. After regular treatment
with tofacitinib combined with hormones, CT reexamination showed that pleural
effusion and pericardial effusion were reduced compared with those before treatment,
and the ESR and CRP fell to the normal range, suggesting that tofacitinib combined with

hormones may be a potentially effective means to treat iMCD.
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