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Case Report

Potential effect of epigenetic drugs in the treatment of
multiple-site extramedullary plasmacytoma involving the
respiratory system: a case report and review of the literature
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Abstract: We report the case of a 23-year-old man with a medical history of idiopathic thrombocytopenic
purpura (ITP) and newly diagnosed with the Epstein-Barr virus (EBV)-positive multiple-site extramedullary
plasmacytoma (EMP), which involves the respiratory system. The patient was referred to our hospital
because of progressive nasal congestion and nasal mass. Nasopharyngoscopy and bronchoscopy were
performed. The biopsy pathological hematoxylin and eosin (HE) staining indicated plasma cell myeloma,
and further immunohistochemistry CD99(+), CD79%a(+), CD38(+), MUM-1(+), and Lambda(+) confirmed
the diagnosis. The patient’s bone marrow was normal, and hypercalcemia, renal insufficiency, anemia, evident
bone lesions were not observed. Serum immunoglobulin quantification, serum protein electrophoresis, and
blood and urine light chain quantification were all within the normal range. The serum immunofixation
electrophoresis was negative, and the serum-free light chain was normal. These results could rule out
multiple myeloma (MM) and prove to be EMP involving the nasal cavity, main bronchus, lung, and left hip.
No desired effect was achieved after receiving PAD (bortezomib, adriamycin, and dexamethasone) and VRD
(bortezomib, lenalidomide, and dexamethasone) treatments. Even if the tumor was remarkably relieved
after receiving the 2-course CHOP (cyclophosphamide, doxorubicin, vincristine, and prednisone) regimen,
secondary resistance to CHOP unfortunately occurred in this case. We attempted to apply epigenetic
therapy in the treatment of refractory multiple EMP. Although no complete remission (CR) was achieved,
the maximum standard uptake value (SUVmax) in tumor lesions was significantly lower than before, and the
patient’s symptoms significantly improved. The patient tolerated decitabine and chidamide. We speculated
that epigenetic drugs have potential effect in the treatment of multiple-site EMP.
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Introduction from mature, terminally differentiated B cells. The EMP

is an uncommon type of mature B-cell neoplasms and
Plasmacytoma is a neoplasm that encompasses a group accounts for only 3—5% of all plasma cell neoplasms (1-3).
of the monoclonal proliferation of plasma cells deriving The disease may occur in various soft tissues throughout
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the body, but most of these tumors arise in the upper
respiratory tract especially in the nasal cavity and paranasal
sinuses (4,5). Numerous studies reported that the EBV
infection is related to the occurrence of various lymphoid
proliferations, such as Burkitt lymphoma, extranodal NK/
T-cell lymphoma, and nasal-type and immunodeficiency-
associated lymphoproliferative disorders (6). Whether
EBV(+) plasmacytomas are prone to secondary to
immunosuppressive or immunocompetent conditions
remains unknown. We report a case of EBV(+) EMP
synchronously involving nasal cavity, trachea, lung, and left
hip, which is infrequent. We present the following article
in accordance with the CARE reporting checklist (available
at https://dx.doi.org/10.21037/tcr-21-68).

Case presentation

A 23-year-old male with a medical history of I'TP and
nodal tachycardia was referred to our hospital due to
progressive nasal congestion and nasal mass. The patient
was diagnosed with I'TP at the age of 2 years. He was treated
with hormones (steroids), rituximab, gamma globulin, and
thrombopoietin, and the disease relapsed repeatedly. A
series of laboratory tests was performed at admission. The
platelet counts, hemoglobin count, serum albumin level,
serum lactate dehydrogenase level, serum B,- macroglobulin
level, serum creatinine level, and EBV DNA replication level
were 47x10” (100-300x10”) per L, 118 [137-179] g/L, 41.6
[35-50] g/L, 223 [40-250] U/L, 0.206 (0.07-0.18) mg/dL,
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Figure 1 CT scan showing the main bronchus mass and multiple nodules in the lungs.
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48 [30-110] pmol/L, and 15,000 copies/L (normal
reference value <1,000 copies/L), respectively. The values
of various serum immunoglobulins were as follows: IgG,
771 [700-1,600] mg/dL; IgM, 53.1 [40-230] mg/dL; IgA,
48 [70-400] mg/dL; and IgE, 243 [0-100] IU/mL. Blood
and urine immunofixation electrophoreses were negative,
and the serum-free light chain was normal. Two bone
marrow aspirations and biopsies did not show any plasma
cell. The flow cytometry of cells prepared from the biopsy
specimens had never shown CD38(+) and CD138(+) plasma
cells. No karyotypic abnormality was found by conventional
chromosome analysis of the cells. Physical examination
revealed a diffuse maculopapular rash on the trunk and
extremities with itching. The CT scan of the patient’s lung
showed the main bronchus mass and multiple nodules in
the lungs (Figure I). The nasal pharyngeal enhanced MRI
suggested irregular thickening of the posterior wall of the
nasopharynx, abnormal signs of the left arytenoid epiglottis,
and right nasal mass, thereby showing the possibility of
neoplastic lesions (Figure 2). Nasopharyngoscopy and
bronchoscopy were performed. The histopathological
examination of the nasal cavity and main bronchial mass
biopsy specimens showed that cytoplasmic red-stained tumor
cells were diffusely distributed, and tumor cells had uniform
size and nuclear deviation. Upon immunohistochemical
staining, tumor cells were phenotypically characterized by
CD20(-), CD56(-), CD3(-), CD10(-), bel-6(-), CD99(+),
CD79a(+), CD38(+), CD138(-), CD5(-), MUM-1(+),
Kappa(-), Lambda(+), and ki-67(20%+). The fluorescence
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Figure 2 Nasal pharyngeal enhanced MRI showing irregular thickening of the posterior wall of the nasopharynx, abnormal signs of the left

arytenoid epiglottis, and right nasal mass.

in situ hybridization suggested EBV-EBER(+) (Figure 3).
Based on the diagnosis of multiple EMP, the patient received
3 courses of PAD treatment (Bortezomib, 1.3 mg/m’
1/day d1, d4, d8, and d11; Adriamycin, 15 mg/m’ 1/day d1;
and Dexamethasone, 20 mg 1/day d1-2, d4-5, d8-9, and
d11-12) from March 2018 to May 2018, 2 courses of VRD
treatment (Bortezomib, 1.3 mg/m’ 1/day d1, d4, d8, and d11;
Lenalidomide, 25 mg 1/day d1, d3, d5, d7, d9, d11, and d13;
and Dexamethasone, 20 mg 1/day d1-2, d4-5, d8-9, and
d11-12) from June 2018 to July 2018, 4 courses of reduced-
dose CHOP treatment (Cyclophosphamide, 450 mg/m’
1/day d1; Doxorubicin, 15 mg/m’ 1/day d1; Vincristine,
4 mg 1/day d1; and Prednisone, 60 mg 1/day d1-5) from
September 2018 to December 2018 in succession. After
the 3-course PAD therapy, MRI revealed the progression
of the right nasal mass (Figure 4). The lesions involved in
the respiratory system did not shrink and reduce after two
courses of VRD regimen. Thus, we chose the reduced-dose
CHOP regimen in the sixth course of treatment. Through
the 2-course CHOP chemotherapy, 18F-fluorodeoxyglucose-
positron emission tomography/computed tomography
(FDG-PET/CT) revealed that the nodules in the right lower
nasal passage, posterior nasopharyngeal wall, left arytenoid
epiglottis, left hip, and the main bronchus were smaller than
the previous, that the metabolism of these nodules were
significantly reduced, and that the nodule in the right lung
tip and the subpleural nodule in the right lower lobe clearly
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disappeared (Figure 5). However, the disease was evaluated
as progressive disease after the 4-course CHOP treatment,
and the FDG-PET/CT showed that the intranasal
nodule metabolism was significantly higher than before
(Figure 6). The EBV DNA replication level increased to
31 400 copies/L. We performed a nasopharyngeal tumor
biopsy again, and pathological results still suggested EMP
(Figure 7). From January 2019 to March 2019, the 3-course
chemotherapy with decitabine and chidamide (Decitabine,
10 mg/m’ 1/day d1-5 and Chidamide, 30 mg 1/day d1 and
d5) were given since the disease progressed. The patient’s
nasal congestion improved. PET/CT revealed that the left
arytenoid epiglottis, posterior nasopharyngeal wall, and
right lower nasal passage soft tissue metabolism decreased
(Figure 8). The EBV DNA replication level decreased to
1,060 copies/L. Eosinophil counts abnormally increased
several times during the treatment, but no evidence of
parasitic infection and allergic disease was found. We
considered this phenomenon to be related to tumors,
but no correlation with the treatment effect was found.
Subsequently, the patient continued to receive six courses of
decitabine plus chidamide until the chest CT revealed disease
progression in September 2019. Since then, the patient quit
therapy due to personal family conditions. All procedures
performed in studies involving human participants were in
accordance with the ethical standards of the institutional
and/or national research committee(s) and the Helsinki
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Figure 3 Pathological examination confirming extramedullary plasmacytoma. (A) HE staining (main bronchus nodule) showing that the

cytoplasmic red-stained tumor cells were diffusely distributed and that the tumor cells had uniform size and nuclear deviation. (B) Positive
CD38. (C) Positive CD79a. (D) Positive Lambda. (E) Positive MUM-1. (F) Positive CD99. (G) In situ hybridization for Epstein-Barr virus-
encoded RNA (EBER) showed positive reaction in tumor cells. Magnification: 20x. HE, hematoxylin and eosin.

Declaration (as revised in 2013). Written informed consent
was obtained from the patient.

Discussion

The EMP, a plasma cell tumor originating from soft tissues,
usually occurs as a solitary tumor in the head and neck,
such as the pharynx, paranasal sinuses, nasal cavity, or oral
cavity (7-9), and accounts for 80% of cases. The primary
plasmacytoma of the lung is a relatively rare tumor. Gordon
and Walker reported the first case in 1944 (10). The usual
presentation of the primary pulmonary plasmacytoma is
a solitary pulmonary nodule but sometimes mimics an
inflammatory infiltrate or presents as multiple nodules.

© Translational Cancer Research. All rights reserved.

The diffuse primary plasmacytoma of the nasal cavity, main
bronchus, and lung is particularly rare, and no report is
available. The diagnosis of EMP depends on pathological
biopsy and immunohistochemistry, and laboratory and
imaging examinations are necessary. The diagnostic criteria
of EMP include the following: (I) pathologically confirmed
plasmacytoma originating outside the bone marrow,
(IT) healthy bone marrow, (III) no MM-related clinical
manifestation and related laboratory test positive indicator,
(IV) no monoclonal immunoglobulin or a small amount of
monoclonal immunoglobulin detected (11). EMP is rarely
positive for EBV-encoded RNA 1 (EBER1). EBV latently
infecting memory B cells initiates EBV replication and lytic
cycle in vivo during the terminal differentiation into plasma
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Figure 4 MRI revealing the progression of the right nasal mass after the 3-course PAD therapy. PAD, bortezomib, adriamycin, and

dexamethasone.

cells (12). Two studies reported six cases of EBER1(+) EMP
in immunocompetent patients (13,14).

The EMP is present in less than 5% of all plasma
cell neoplasms, and the 15-year survival rate is 78% in a
retrospective study (15). We summarized seven patients
with EMP involving the respiratory system, including
2 males and 5 females with a median age of 65 [26-83] years
(10,16-21) (Table 1). A 26-year-old patient had previously
received immunosuppressive therapy (17), which is the same
as the one we reported. The incidence of young patients
with extramedullary plasmacytoma (EMP) is speculated
to be associated with long-term immune disorders.
Monoclonal gammopathy (M component) can be detected
in 25% of patients with EMP (19). Although the presence
of monoclonal gammopathy in the serum or urine does
not exclude a diagnosis of EMP, the presence of plasma
serum M protein at diagnosis may suggest a prognostic
factor for disseminated disease (22). Of the seven patients,
five (71.4%) with multiple EMP in the respiratory system
had shown M components in the peripheral blood. At
present, EMP treatments include radiotherapy, surgery, and
chemotherapy (23). Given that the EMP has high sensitivity
to radiotherapy, which has a high rate of control, most
scholars recommend this means as the primary alternative
(24,25). Radiotherapy should be performed on the primary
tumor and nearby lymph nodes, and the total amount
is 40-50 Gy. Patients with limited lesions and complete

© Translational Cancer Research. All rights reserved.

resection choose surgery alone, whereas patients who
cannot be wholly resected can be treated with radiotherapy
after resection. For patients with disease progression or
poor prognostic factors (such as poor differentiation, local
destruction, and prominent infiltration), the commonly used
regimen is MP (melphalan and prednisone) or CHOP. The
chemotherapy regimen for myeloma is the main treatment
for multiple EMP. Several reports showed that bortezomib-
based chemotherapy has a good therapeutic effect on EMP
and that some patients can even achieve CR (26-28). Six
of 7 patients with multiple EMP we reviewed received MP
therapy or regimens based on MP. After 4-16 courses of
chemotherapy, 5/6 patients were effectively controlled,
symptoms improved significantly, and three patients even
achieved CR. Only one patient died of multiple organ
failure secondary to tumor lysis syndrome and side effects
of the drug. In this case, the patient showed primary and
secondary resistance to the traditional treatment regimen.
After nine courses of treatment, nasal congestion symptoms
did not improve significantly, and the patient never achieved
remission.

During the treatment, the patient developed complications,
such as acute gastroenteritis, pulmonary infection, and
peripheral neuritis, and anxiety and depression appeared.
The patient we reported received a 5-course bortezomib-
based chemotherapy regimen and did not achieve remission.
Thus, the use of bortezomib in multiple EMP involving the
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After two-course CHOP therapy Before two-course CHOP therapy

Figure 5 FDG-PET/CT revealing that the (C) nodule in the right lung tip and the (B) subpleural nodules in the right lower lobe clearly
disappeared. (A) Decreased degree of the radioactive uptake of the main bronchus nodule than before (SUVmax, 0.8 vs. 1.9). (D) Decreased
degree of the radioactive uptake of the posterior nasopharyngeal wall nodule than before (SUVmax, 3.6 vs. 11.4). (E) Decreased degree of
the radioactive uptake of the right lower nasal passage nodule than before (SUVmax, 3.2 vs. 7.8). (F) Decreased degree of the radioactive
uptake of the left arytenoid epiglottis nodule than before (SUVmax, 2.5 vs. 5.9). (G) Decreased degree of the radioactive uptake of the left
hip nodule than before (SUVmax, 2.1 vs. 4.8). These nodules were also smaller than the previous. FDG-PET/CT, 18F-fluorodeoxyglucose-

positron emission tomography/computed tomography; SUVmax, maximum standard uptake value.
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After two-course CHOP therapy

Figure 6 FDG-PET/CT showing (A) significantly higher right lower nasal passage nodule metabolism than before (SUVmax, 4.4 vs. 3.2),

(B) significantly higher posterior nasopharyngeal wall nodule metabolism than before (SUVmax, 8.1 vs. 3.6), and (C) significantly higher

left arytenoid epiglottis nodule metabolism than before (SUVmax, 8.0 vs. 2.5). FDG-PET/CT, 18F-fluorodeoxyglucose-positron emission

tomography/computed tomography; SUVmax, maximum standard uptake value.

respiratory system still needs research. Some studies showed
that epigenetic changes are deeply involved in the occurrence
and development of plasma cell myeloma (29,30). Several
studies demonstrated that histone deacetylase (HDAC)
inhibitors (such as chidamide) can induce DNA damage
and apoptotic cell death in MM (31-33). A combination of a
DNA methyltransferase inhibitor and a HDAC inhibitor is
reported to increase the immunogenicity of myeloma cells
and alter the immune cell constitution in the bone marrow of
myeloma-bearing mice (34). Therefore, to control the patient’s
respiratory diseases, we gave patients a 3-course epigenetic
therapy composed of decitabine plus chidamide. The patient
showed a significant improvement in nasal congestion

© Translational Cancer Research. All rights reserved.

symptoms after the second course of treatment. The SUVmax
of tumor is significantly lower than before, and the patient
did not experience severe side effects during treatment and
tolerated epigenetic therapy well. The patient achieved disease
progression-free survival for up to eight months, which was
much longer than the treatments of PAD, VRD, and CHOP.
We presented a rare case of EMP simultaneously
involving the nasopharynx, larynx, trachea, lungs, and left
hip. When lesions are disseminated, which is not appropriate
for radiotherapy and operation, we put chemotherapy as
the preferred treatment. The disease was not effectively
relieved after receiving PAD and VRD treatments and still
needed research to testify the efficacy of the new drug, such
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Figure 7 Pathological examination reconfirming extramedullary plasmacytoma. (A) HE staining (nasal cavity nodule) showing the red-
stained cytoplasm of tumor cells. (B) Positive CD38. (C) Positive CD79a. (D) Positive Lambda. (E) Positive MUM-1. (F) Positive CD99.
(G) In situ hybridization for Epstein-Barr virus-encoded RNA (EBER) showed positive reaction in tumor cells. Magnification: 20x. HE,

hematoxylin and eosin.

as bortezomib and lenalidomide, in multiple EMP. Even epigenetic therapy in the treatment of multiple refractory
if the tumor was significantly relieved after receiving the EMP. Although no complete remission (CR) was achieved,
2-course CHOP regimen, secondary resistance to CHOP the patient’s symptoms were significantly improved, and the
unfortunately occurred in this case. We attempted to apply patient tolerated decitabine and chidamide well. Whether

© Translational Cancer Research. All rights reserved. Transl Cancer Res 2021;10(9):4262-4273 | https://dx.doi.org/10.21037/ter-21-68
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After three-course therapy with decitabine and chidamide Before three-course therapy with decitabine and chidamide

Figure 8 Pathological examination reconfirming extramedullary plasmacytoma. (A) HE staining (nasal cavity nodule) showing the red-
stained cytoplasm of tumor cells. (B) Positive CD38. (C) Positive CD79a. (D) Positive Lambda. (E) Positive MUM-1. (F) Positive CD99.
(G) In situ hybridization for Epstein-Barr virus-encoded RNA (EBER) showed positive reaction in tumor cells. Magnification: 20x. HE,

hematoxylin and eosin.
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Table 1 Clinical characteristics and outcome of patients with extramedullary plasmacytoma involving the respiratory system

M
Author, year Age Gender Symptoms Signs components Treatment Outcome
in PB
Horiuchi, 45 Women A history of A massive parenchymal IgA 16 cycles  After six cycles of therapy,
1998 high-grade fever, infiltrate in the lower of the MP  the patient became free of
nonproductive cough, lobes therapy complaints and there was a
and dyspnea remarkable improvement of
reticulonodular infiltrate on
chest roentgenograms and
a reduction of serum IgA
concentrations. Alive and well
Sang-Heon, 26 Women Slight sputum without Infiltrative lesions in both None 6 cycles Near complete radiological
2012 other respiratory lower lung fields of the MP  resolution was observed after
symptoms such as therapy six cycles of treatment
dyspnea or chest pain
Lazarevic, 65 Man Dyspnea on exertion,  Reticulonodular opacities 19G 6 cycles After six cycles of
2001 dry cough, weight loss in the lower parts of both of VYMCP  chemotherapy, a complete
and malaise lungs and in the middle therapy regression of radiographic
part of the right lung changes in the lungs was
evident
Ge, 83 Man Cough with yellow A mass in the upper None Untreated Died 10 months after diagnosis
2015 sputum and hemoptysis lobe of the right lung,
large nodule in the right
lower lung and multiple
nodules in both lungs
Singhal, 77 Women Intermittent episodes  Right pleural-based 19G 4 cycles of Following chest X-ray showed
2010 of dyspnea with mass (3.7 cm) with intravenous rapidly shrinking thoracic
associated band-like associated rib fracture, Bortezomib tumors over the next few days,
pain across chest left pleural-based mass patient terminally succumbed to
(2.6 cm) with associated multiple organ failure secondary
rib destruction, mass to tumor lysis syndrome and
(10 cm) with destroyed side effects of Bortezomib
thoracic vertebral body
in subcarinal region
Mohammad, 60 Women A history of dry cough, Right-sided parenchymal 1gG 4 monthly  The chest X-ray became normal
2010 purulent productive alveolar consolidation courses of and the patient was free of
cough, solid meal and nodular infiltration MP therapy symptoms
dysphagia, fever, chills, in the left lung, nodular
sweating, weight loss, opacity in the right
and loss of appetite middle lobe
Niitsu, 71 Women Hyperproteinemia A tumor in the right [e]€ 3 courses The patient’s serum IgG
2005 middle lobe and another of MP level was decreased and the
tumor in the segment 6-8 therapy shadows in the lungs showed

of the left lung

considerable diminution in the
size

PB, peripheral blood; MP, Melphalan and Prednisone, VMCP, Vincristine, Melphalan, cyclophosphamide, and Prednisone.

epigenetic therapy can dramatically improve the progression-

free survival and overall survival of patients with multiple

EMP in the respiratory system should be studied.
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