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Patients with rheumatoid arthritis occasionally develop lymphoproliferative disorders. Methotrexate-associated
lymphoproliferative disorders is a lymphoproliferative disease or lymphoma in patients treated with metho-
trexate for autoimmune diseases, such as rheumatoid arthritis. Here we report two rare cases of highly aggressive
plasmablastic lymphoproliferative disorders in rheumatoid arthritis treated with methotrexate.

Case 1 is a 68-year-old female patient with leukemic transformation of malignant lymphoma. She received
methotrexate therapy for rheumatoid arthritis for > 6 years. The patient showed rapid progressive course and
died on the 2nd hospital day. After the death, we diagnosed the patient as plasmablastic lymphoma. Case 2 is an
80-year-old female patient with plasmablastic plasma cell myeloma, with a history of methotrexate treatment for
rheumatoid arthritis for > 5years. Although M-protein was decreased by chemotherapy, bone marrow ex-
amination revealed the further increase of plasmablastic cells and she died 2 months later.

The present cases were difficult to diagnose because proliferation of malignant plasmablasts was hardly
predicted because neither lymph node enlargement nor an evident M-protein was observed. Both cases showed
aggressive features and extremely poor prognosis. Clinicians should be aware of the underlying malignant
plasmablastic proliferation when inexplicable inflammatory findings are observed in inactive rheumatoid ar-

thritis patients.

1. Introduction

Rheumatoid arthritis (RA) is a chronic, systemic inflammatory dis-
order and synovial joints are mainly affected. In many clinical guide-
lines, methotrexate (MTX) is the anchor treatment for the management
of the patients with RA.

RA patients have been associated with an increased risk of lym-
phoproliferative disorders (LPD) at a frequency 2.0 to 5.5 times higher
than that in general population. Immunosuppressive states due to
medication such as MTX and reactivation of Epstein-Barr virus (EBV)
have been regarded as causes [1]. Here we report two rare cases of
highly aggressive plasmablastic LPD in RA patients treated with MTX.

2. Case presentation
2.1. [Case 1]

A 68-year-old female with severe dyspnea, stomatitis, and epigastric

pain was transferred to our hospital. She had undergone MTX therapy
for RA for > 6 years without symptoms of RA such as arthralgia, joint
swelling, or morning stiffness for a long period of time. Laboratory
investigations revealed rapidly progressive leukocytosis (3.30 x 10°/L
to 29.23 x 10%/L in 2 days) with 30.5% abnormal plasmacytoid cells;
thrombocytopenia (46 x 10°/L); elevated C-reactive protein (CRP;
13.4mg/dL), lactate dehydrogenase (LDH; 1379IU/L), im-
munoglobulin M (IgM; 2503 mg/dL), and soluble interleukin-2 receptor
(sIL-2R; 5417 U/mL) levels; and reduced IgG (286 mg/dL) and IgA
(100 mg/dL) levels. Although she was not tested for the presence of
human immunodeficiency virus (HIV), she had no risk for HIV infec-
tion. The presence of M-protein was not evaluated. Computed tomo-
graphy revealed granular and reticular pulmonary shadows.
Enlargement of multiple small lymph nodes (LNs) was observed
(Fig. 1A, B). Although histological examination of LNs or pulmonary
lesions could not be performed due to a rapid lethal course within
2 days after admission, the histological findings of the bone marrow
(BM) suggested leukemic transformation of malignant lymphoma.
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Fig. 1. Imaging findings and bone marrow histological and immunohistochemical analyses of Case 1.

(A, B): Imaging examination

Computed tomography examination revealed granular, reticular, and ground glass shadow in the whole lung (A). Enlargement of multiple small lymph nodes was
observed in the supraclavicular, axillary, mediastinal, inguinal, and abdominal regions (B).

(C-J): Histological and immunohistochemical examination of the bone marrow (BM)

Analysis of the BM exhibiting diffuse infiltration of lymphoid cells [hematoxylin and eosin (H&E) staining] (C). High-power view showing medium- to large-sized
plasmablastic cells with abundant cytoplasm, large and round nuclei, and coarse chromatin (D).

(E-J) Immunohistochemical examination showing positive reactivity for CD38 (E), CD138 (F), MUM1 (G), EBER-ISH (H), and « (I) and negative reactivity for A (J).

Immunohistological examination showed positive reactivity for cluster
of differentiation 38 (CD38), CD138, multiple myeloma oncogene 1
(MUM-1), IgM, «, and EBV-encoded RNA in situ hybridization (EBER-
ISH) and negative reactivity for CD20 and A (Fig. 1C-J). Chromosomal
analysis demonstrated normal karyotype. Flow cytometric analysis
showed that tumor cells were positive for CD19 and x (weak), and
negative for CD10, CD20, CD23, CD56, and A.

2.2. [Case 2]

An 80-year-old female with progressive anemia and severe ema-
ciation was transferred to our hospital. She had undergone MTX
therapy for RA for over 5 years and was not suffered from the typical
symptoms of RA for a long period of time. LN enlargement was not
observed. Laboratory analyses revealed severe anemia (Hb, 6.3 g/dL)
and thrombocytopenia (48 x 10°/L); elevated CRP (11.9 mg/dL), LDH
(3501U/L), IgG (2334mg/dL), serum amyloid protein A (SAA;
1022 pg/mL), and sIL-2R (6700 U/mL) levels; and reduced IgM (13 mg/
dL) level. White blood cell count was normal without abnormal cells.
Only a small amount of M-protein (IgG-x) was observed, but Bence
Jones protein was not detected with almost normal serum free light
chain levels (free x, 39.7 mg/L; free A, 18.2 mg/L; x/A ratio 2.18). BM
examination revealed the expansion of plasmablastic cells (65%).

Immunohistological examination showed positive reactivity for CD38,
MUM-1, IgG, «, and cyclinD1 and negative reactivity for CD20, CD30, A,
and EBER-ISH (Fig. 2). Chromosomal analysis demonstrated compli-
cated karyotype (55,X, —X, + 3,add(4)(q31), + 5, + 7, +9,add(10)(q22),
+11,+14,+der(19)t(1;19)(q12;q13.4), + 21, + marl [5]1/46,XX [6]).
Flow cytometric analysis showed that tumor cells were positive for
CD38, CD138, CD56, CD54, and cytoplasmic « and negative for CD19,
CD20, MPC-1, CD45, CD49e, and cytoplasmic A. Repetitive blood
transfusion and chemotherapy with bortezomib and dexamethasone
were performed, which decreased M-protein (815mg/dL) and im-
proved serum free light chain levels (free x, 10.6 mg/L; free A, 9.8 mg/L;
x/A ratio 1.08). However, BM examination revealed the further increase
of plasmablastic cells (79%). The patient's general condition progres-
sively exacerbated, and she died 2 months later.

3. Discussion

Patients with RA may develop LPD (RA-LPD). The hyperimmune
state of the disease itself and/or therapy-related immunosuppressive
state might contribute to development of LPD.

Case 1 showed rapid progressive course and died on the 2nd hos-
pital day. After the death, we diagnosed the patient as plasmablastic
lymphoma (PBL) from the immunohistological findings, which showed
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Fig. 2. Histological and immunohistochemical analyses of the bone marrow of Case 2.
Analysis of the BM exhibiting infiltration of lymphoid cells (H&E staining) (A). High-power view showing the proliferation of medium- to large-sized plasmablastic

cells and some smaller cells with plasmacytic differentiation (B).

(C-H) Immunohistochemical examination showing positive reactivity for CD38 (C), MUM1 (D), cyclinD1 (E), IgG (F), and « (G) and negative reactivity for A (H).
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positive reactivity for CD38, CD138, MUM-1, and EBER-ISH and ne-
gative reactivity for CD20 [2,3]. The prognosis of PBL patients is poor
with a median overall survival between 8 and 15 months [4]. PBL is
rare and is usually associated with HIV infection. However, PBL also
occurs in HIV-negative individuals. In contrast to the majority of PBL
patients are HIV-positive male patients, most female patients with PBL
do not have HIV. The most common involved site is the oral cavity,
followed by the gastrointestinal tract, LN, and skin [2]. Therefore, the
stomatitis and epigastric pain observed in Case 1 may be due to oral and
gastrointestinal lesions of PBL. Most HIV-negative PBL patients are el-
derly and immunosuppressive [5,6], suggesting a possible role of MTX-
related immunodeficiency in patients with RA.

In Case 2, immunohistological examination showed positive re-
activity for CD38 and MUM-1, and negative reactivity for CD20 and
EBER-ISH, compatible with plasmablastic plasma cell myeloma (PCM)
[3]. Myeloma cells were MPC-1-negative immature type, compatible
with low secretion of M-protein despite of high tumor burden [7]. Al-
though positive reactivity for cyclin D1 was also correlated with poorly
differentiation of myeloma cells as well as large volume of infiltration
[8], the relationship between cyclin D1 expression and the patients'
prognosis remains unclear and controversial [9]. On the other hand,
high serum level of sIL-2R in myeloma patients, as Case 2, predicts
treatment resistance and poor prognosis [10].

Because of the immunophenotypic similarities between PBL and
PCM [3], the diagnosis of plasmablastic malignancies might be chal-
lenging. Both PBL and PCM are positive for MUM-1, CD38, and CD138,
and negative for CD20, corresponding to an immunophenotype of
plasma cells. However, the expression of EBER is different; that is po-
sitive in PBL cases, but negative in PCM cases [3]. In the present cases,
Case 1 was EBER-positive, and Case 2 was EBER-negative. Although
many of MTX-associated LPD (MTX-LPD) patients demonstrate positive
reactivity for EBER, certain cases are EBER-negative [11,12].

MTX-LPD is a lymphoproliferative disease or lymphoma which oc-
curs in patients with autoimmune diseases such as RA, especially
treated with MTX [1,11]. MTX-LPD is categorized as “other iatrogenic
immunodeficiency-associated LPDs” in the World Health Organization
classification [13]. Common types of MTX-LPD include diffuse large B-
cell lymphoma (35%-60%) and classical Hodgkin lymphoma
(12%-25%) [11].

Sometimes spontaneous regression occurs after MTX is discontinued
(22-60%), but subsequent recurrence is observed in 18-45% of patients
[11]. In the present cases, the effects of withdrawal of MTX were un-
clear, because of the quite short clinical course after discontinuance of
therapy for RA in Case 1, and due to the extremely poor general con-
dition at admission in Case 2. However, high serum levels of CRP and
sIL-2R might predict persistent LPD and poor prognosis after dis-
continuance of MTX [14]. In that spontaneous regression could not be
confirmed after cessation of MTX, the present cases were possible to be
RA-LPD which occurred independently of MTX treatment. However, it
has been reported that the interval between the diagnosis of RA and
LPD in MTX-LPD is significantly shorter than that in RA-LPD without
MTX treatment (median 132 months and 240 months, respectively)
[15]. Also, in RA-LPD patients, high inflammatory activity of RA is an
important driving force in LPD development [16]. The inactive state of
RA at the onset of LPD and relatively short interval between the diag-
nosis of RA and LPD (approximately 5 and 6 years) in the present cases
suggest participation of MTX therapy to LPD development.

In RA pathogenesis, predominant cytokines are mainly produced by
macrophages, such as tumor necrosis factor a, interleukin (IL)-6, and
IL-1f3. Although MTX is a well-known antimetabolite which inhibits the
metabolism of folic acid, the mechanism of MTX in the treatment of
patients with RA remains to be fully elucidated. Several investigations,
however, have reported the anti-inflammatory action of MTX is ac-
companied by changes in some cytokine expression, such as IL-6, IL-8,
and IL-1p [17], and is associated with impairment of macrophage
proinflammatory responses [18].
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In the present cases, proliferation of malignant plasmablasts was
hardly predicted because neither LN enlargement nor an evident M-
protein was observed. In Case 2, SAA levels elevated irrespective of the
inactive RA state. SAA has been considered to participate in the pa-
thogenesis of chronic inflammatory diseases, such as RA [19]. Plas-
mablasts produce large amounts of interleukin 6 (IL-6) [20], which is a
key cytokine for both multiple myeloma and RA. Moreover, IL-6 is one
of the most effective cytokines to induce acute phase response such as
CRP and SAA [21]. In our cases, CRP and SAA were elevated despite
MTX treatment, which could reduce IL-6 production.

Here we report two quite rare and informative cases of plasma-
blastic LPD in RA patients treated with MTX. Both cases were difficult
to diagnose and showed aggressive features and extremely poor prog-
nosis. To the best of our knowledge, plasmablastic LPD in RA patients
treated with MTX has not been previously reported, except for only one
case of cutaneous plasmablastic lymphoma associated with RA [22].
Therefore, clinicians should be aware of the underlying malignant
plasmablastic proliferation when inexplicable CRP and/or SAA eleva-
tion is observed in inactive RA patients.

Funding

We have no funding support.
Conflict of interest

The authors declare no conflict of interest.
References

[1] A. Ichikawa, F. Arakawa, J. Kiyasu, K. Sato, H. Miyoshi, D. Niino, et al.,
Methotrexate/iatrogenic lymphoproliferative disorders in rheumatoid arthritis:
histology, Epstein-Barr virus, and clonality are important predictors of disease
progression and regression, Eur. J. Haematol. 91 (2013) 20-28.

C.M. Harmon, L.B. Smith, Plasmablastic lymphoma. A review of clinicopathologic
features and differential diagnosis, Arch. Pathol. Lab. Med. 140 (2016) 1074-1078.
F. Vega, C.C. Chang, L.J. Medeiros, M.M. Udden, J.H. Cho-Vega, C.C. Lau, et al.,
Plasmablastic lymphomas and plasmablastic plasma cell myelomas have nearly
identical immunophenotypic profiles, Mod. Pathol. 18 (2005) 806-815.

J. Castillo, L. Pantanowitz, B.J. Dezube, HIV-associated plasmablastic lymphoma:
lessons learned from 112 published cases, Am. J. Hematol. 83 (2008) 804-809.
M. Liu, B. Liu, B. Liu, Q. Wang, L. Ding, C. Xia, et al., Human immunodeficiency
virus-negative plasmablastic lymphoma: a comprehensive analysis of 114 cases,
Oncol. Rep. 33 (2015) 1615-1620.

X. Han, M. Duan, L. Hu, D. Zhou, W. Zhang, Plasmablastic lymphoma: review of 60
Chinese cases and prognosis analysis, Medicine (Baltimore) 96 (2017) e5981.

N. Iriyama, K. Miura, Y. Hatta, Y. Uchino, D. Kurita, H. Takahashi, et al., Plasma cell
maturity as a predictor of prognosis in multiple myeloma, Med. Oncol. 33

(2016) 87.

E. Athanasiou, V. Kaloutsi, V. Kotoula, P. Hytiroglou, I. Kostopoulos, C. Zervas,

et al., Cyclin D1 overexpression in multiple myeloma. A morphologic, im-
munohistochemical, and in situ hybridization study of 71 paraffin-embedded bone
marrow biopsy specimens, Am. J. Clin. Pathol. 116 (2001) 535-542.

D.A. Hale, J.R. Krause, Plasma cell myeloma with lymphoplasmacytic morphology
and cyclin D1 expression: an uncommon variant, Proc. (Baylor Univ. Med. Cent.) 30
(2017) 192-194.

L. Wang, J.H. Wang, W.J. Liu, W.D. Wang, H. Wang, X.Q. Chen, et al., High level of
soluble interleukin-2 receptor in serum predicts treatment resistance and poor
progression-free survival in multiple myeloma, Ann. Hematol. 96 (2017)
2079-2088.

Y. Gion, N. Iwaki, K. Takata, M. Takeuchi, K. Nishida, Y. Orita, et al.,
Clinicopathological analysis of methotrexate-associated lymphoproliferative dis-
orders: comparison of diffuse large B-cell lymphoma and classical Hodgkin lym-
phoma types, Cancer Sci. 108 (2017) 1271-1280.

M. Kojima, H. Itoh, K. Hirabayashi, S. Igarashi, Y. Tamaki, K. Murayama, et al.,
Methtrexate-associated lymphoproliferative disorders. A clinicopathological study
of 13 Japanese cases, Pathol. Res. Pract. 202 (2006) 679-685.

P. Gaulard, S. Swerdlow, N. Harris, E. Jaffe, C. Sundstrom, Other iatrogenic im-
munodeficiency-associated lymphoproliferative disorders, in: S.H. Swerdlow,

E. Campo, N.L. Harris, E.S. Jaffe, S.A. Pileri, H. Stein, J. Thiele, J.W. Vardiman
(Eds.), World Health Organization Classification of Tumours of Haematopoietic and
Lymphoid Tissues, IARC Press, Lyon, 2008, pp. 350-351.

M. Tokuhira, R. Watanabe, T. Nemoto, M. Sagawa, T. Tomikawa, J. Tamaru, et al.,
Clinicopathological analyses in patients with other iatrogenic immunodeficiency-
associated lymphoproliferative diseases and rheumatoid arthritis, Leuk. Lymphoma
53 (2012) 616-623.

[2]

[3]

[4

[5]

[6]

[7]

[8]

[91]

[10]

[11]

[12]

[13]

[14]


http://refhub.elsevier.com/S1567-5769(18)31304-3/rf0005
http://refhub.elsevier.com/S1567-5769(18)31304-3/rf0005
http://refhub.elsevier.com/S1567-5769(18)31304-3/rf0005
http://refhub.elsevier.com/S1567-5769(18)31304-3/rf0005
http://refhub.elsevier.com/S1567-5769(18)31304-3/rf0010
http://refhub.elsevier.com/S1567-5769(18)31304-3/rf0010
http://refhub.elsevier.com/S1567-5769(18)31304-3/rf0015
http://refhub.elsevier.com/S1567-5769(18)31304-3/rf0015
http://refhub.elsevier.com/S1567-5769(18)31304-3/rf0015
http://refhub.elsevier.com/S1567-5769(18)31304-3/rf0020
http://refhub.elsevier.com/S1567-5769(18)31304-3/rf0020
http://refhub.elsevier.com/S1567-5769(18)31304-3/rf0025
http://refhub.elsevier.com/S1567-5769(18)31304-3/rf0025
http://refhub.elsevier.com/S1567-5769(18)31304-3/rf0025
http://refhub.elsevier.com/S1567-5769(18)31304-3/rf0030
http://refhub.elsevier.com/S1567-5769(18)31304-3/rf0030
http://refhub.elsevier.com/S1567-5769(18)31304-3/rf0035
http://refhub.elsevier.com/S1567-5769(18)31304-3/rf0035
http://refhub.elsevier.com/S1567-5769(18)31304-3/rf0035
http://refhub.elsevier.com/S1567-5769(18)31304-3/rf0040
http://refhub.elsevier.com/S1567-5769(18)31304-3/rf0040
http://refhub.elsevier.com/S1567-5769(18)31304-3/rf0040
http://refhub.elsevier.com/S1567-5769(18)31304-3/rf0040
http://refhub.elsevier.com/S1567-5769(18)31304-3/rf0045
http://refhub.elsevier.com/S1567-5769(18)31304-3/rf0045
http://refhub.elsevier.com/S1567-5769(18)31304-3/rf0045
http://refhub.elsevier.com/S1567-5769(18)31304-3/rf0050
http://refhub.elsevier.com/S1567-5769(18)31304-3/rf0050
http://refhub.elsevier.com/S1567-5769(18)31304-3/rf0050
http://refhub.elsevier.com/S1567-5769(18)31304-3/rf0050
http://refhub.elsevier.com/S1567-5769(18)31304-3/rf0055
http://refhub.elsevier.com/S1567-5769(18)31304-3/rf0055
http://refhub.elsevier.com/S1567-5769(18)31304-3/rf0055
http://refhub.elsevier.com/S1567-5769(18)31304-3/rf0055
http://refhub.elsevier.com/S1567-5769(18)31304-3/rf0060
http://refhub.elsevier.com/S1567-5769(18)31304-3/rf0060
http://refhub.elsevier.com/S1567-5769(18)31304-3/rf0060
http://refhub.elsevier.com/S1567-5769(18)31304-3/rf0065
http://refhub.elsevier.com/S1567-5769(18)31304-3/rf0065
http://refhub.elsevier.com/S1567-5769(18)31304-3/rf0065
http://refhub.elsevier.com/S1567-5769(18)31304-3/rf0065
http://refhub.elsevier.com/S1567-5769(18)31304-3/rf0065
http://refhub.elsevier.com/S1567-5769(18)31304-3/rf0070
http://refhub.elsevier.com/S1567-5769(18)31304-3/rf0070
http://refhub.elsevier.com/S1567-5769(18)31304-3/rf0070
http://refhub.elsevier.com/S1567-5769(18)31304-3/rf0070

R. Tabata et al.

[15]

[16]

[17]

[18]

Y. Hoshida, J.X. Xu, S. Fujita, I. Nakamichi, J. Ikeda, Y. Tomita, et al.,
Lymphoproliferative disorders in rheumatoid arthritis: clinicopathological analysis
of 76 cases in relation to methotrexate medication, J. Rheumatol. 34 (2007)
322-331.

E. Baecklund, A. Iliadou, J. Askling, A. Ekbom, C. Backlin, F. Granath, et al.,
Association of chronic inflammation, not its treatment, with increased lymphoma
risk in rheumatoid arthritis, Arthritis Rheum. 54 (2006) 692-701.

J.M. Kremer, D.A. Lawrence, R. Hamilton, I.B. McInnes, Long-term study of the
impact of methotrexate on serum cytokines and lymphocyte subsets in patients with
active rheumatoid arthritis: correlation with pharmacokinetic measures, RMD Open
2 (2016) e000287.

C. Municio, A. Dominguez-Soto, S. Fuentelsaz-Romero, A. Lamana, N. Montes,

[19]

[20]

[21]
[22]

International Immunopharmacology 68 (2019) 213-217

V.D. Cuevas, et al., Methotrexate limits inflammation through an A20-dependent
cross-tolerance mechanism, Ann. Rheum. Dis. 77 (2018) 752-759.

K.K. Eklund, K. Niemi, P.T. Kovanen, Immune functions of serum amyloid A, Crit.
Rev. Immunol. 32 (2012) 335-348.

K.M. Chavele, E. Merry, M.R. Ehrenstein, Cutting edge: circulating plasmablasts
induce the differentiation of human T follicular helper cells via IL-6 production, J.
Immunol. 194 (2015) 2482-2485.

G.H. Sack Jr., Serum amyloid A - a review, Mol. Med. 24 (2018) 46.

M. Carroll, N. Biswas, L. Wheller, V. Shepherd, G.M. Strutton, Uncommon cuta-
neous lymphoproliferative disorders in two patients with rheumatoid arthritis,
Australas. J. Dermatol. 58 (2017) e101-e104.


http://refhub.elsevier.com/S1567-5769(18)31304-3/rf0075
http://refhub.elsevier.com/S1567-5769(18)31304-3/rf0075
http://refhub.elsevier.com/S1567-5769(18)31304-3/rf0075
http://refhub.elsevier.com/S1567-5769(18)31304-3/rf0075
http://refhub.elsevier.com/S1567-5769(18)31304-3/rf0080
http://refhub.elsevier.com/S1567-5769(18)31304-3/rf0080
http://refhub.elsevier.com/S1567-5769(18)31304-3/rf0080
http://refhub.elsevier.com/S1567-5769(18)31304-3/rf0085
http://refhub.elsevier.com/S1567-5769(18)31304-3/rf0085
http://refhub.elsevier.com/S1567-5769(18)31304-3/rf0085
http://refhub.elsevier.com/S1567-5769(18)31304-3/rf0085
http://refhub.elsevier.com/S1567-5769(18)31304-3/rf0090
http://refhub.elsevier.com/S1567-5769(18)31304-3/rf0090
http://refhub.elsevier.com/S1567-5769(18)31304-3/rf0090
http://refhub.elsevier.com/S1567-5769(18)31304-3/rf0095
http://refhub.elsevier.com/S1567-5769(18)31304-3/rf0095
http://refhub.elsevier.com/S1567-5769(18)31304-3/rf0100
http://refhub.elsevier.com/S1567-5769(18)31304-3/rf0100
http://refhub.elsevier.com/S1567-5769(18)31304-3/rf0100
http://refhub.elsevier.com/S1567-5769(18)31304-3/rf0105
http://refhub.elsevier.com/S1567-5769(18)31304-3/rf0110
http://refhub.elsevier.com/S1567-5769(18)31304-3/rf0110
http://refhub.elsevier.com/S1567-5769(18)31304-3/rf0110

	Highly aggressive plasmablastic neoplasms in patients with rheumatoid arthritis treated with methotrexate
	Introduction
	Case presentation
	[Case 1]
	[Case 2]

	Discussion
	Funding
	Conflict of interest
	References




