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Immunosuppressants are widely used to treat patients with rheumatoid arthritis
(RA), and their adverse effects have been known to cause other iatrogenic
immunodeficiency-associated lymphoproliferative disorders (OlIA-LPDs). We report
a patient with RA who had been treated with methotrexate (MTX) and tacrolimus (TAC)
and who developed whole body lymphadenopathy. We simultaneously confirmed
angioimmunoblastic T-cell lymphoma (AITL) through a right cervical lymph node biopsy
and Epstein-Barr virus-positive B-cell lymphoproliferative disorder (EBV-positive B-LPD)
through a bone marrow examination. After cessation of immunosuppressant therapy,
both LPDs completely disappeared. Patients with AITL are occasionally reported
to develop B-cell lymphoma through reactivation of the EBV, which leads to clonal
expansion in the microenvironment. Immunohistochemistry results revealed that both
LPD components were positive for EBV-encoded RNA. Moreover, in this patient, the
plasma EBV DNA level was found to be high; therefore, EBV infection was a probable
etiology. Synchronous coexistence of AITL and B-LPD as an OIlIA-LPD has rarely
been reported. This case report is the first to discuss the disappearance of both LPDs
on withdrawal of immunosuppressants only. AITL occasionally accompany B-LPD;
however, this composite lymphoma comprised AITL and B-LPD, and OIlIA-LPDs should
not be overlooked.

Keywords: composite lymphoma, Epstein-Barr virus reactivation, methotrexate, angioimmunoblastic T-cell
lymphoma (AITL), clonal expansion

INTRODUCTION

According to the World Health Organization classification of tumors of hemopoietic and
lymphoid tissues, other iatrogenic immunodeficiency-associated lymphoproliferative disorder
(OIIA-LPD) is categorized as an immunodeficiency-related lymphoproliferative disorder. It is
associated with anti-rheumatoid arthritis drugs including methotrexate (MTX), tacrolimus (TAC),

Frontiers in Medicine | www.frontiersin.org

1 December 2020 | Volume 7 | Article 625442


https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org/journals/medicine#editorial-board
https://www.frontiersin.org/journals/medicine#editorial-board
https://www.frontiersin.org/journals/medicine#editorial-board
https://www.frontiersin.org/journals/medicine#editorial-board
https://doi.org/10.3389/fmed.2020.625442
http://crossmark.crossref.org/dialog/?doi=10.3389/fmed.2020.625442&domain=pdf&date_stamp=2020-12-23
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://www.frontiersin.org/journals/medicine#articles
https://creativecommons.org/licenses/by/4.0/
mailto:kakky_49@yahoo.co.jp
https://doi.org/10.3389/fmed.2020.625442
https://www.frontiersin.org/articles/10.3389/fmed.2020.625442/full

BI0°UISIONUOL MMM | BUIDIPSIA Ul SIBIUOI-

Z¥bSe9 ey | £ swnjoA | 020z Jequiedeq

TABLE 1 | Clinicopathological features of methotrexate-associated T-cell lymphoproliferative disorder.

Case Age/Sex subtype Disease site Biopsy site MTX EBERin EBERin EBV-DNA First line Second line SR Response  Recurrence Outcome
(References) duration tumor cell background copy (/10° Management Management or (month)
(year) cells) Progression
Case 1 (6) 66/F CD30+  Skin Skin NA + NA NA Off MTX - + CR No Alive
PC
T-LPD
2
Case 2 (7) 75/F CD8+ Liver, spleen, LN 7 + NA 7,400 Off MTX Acyclovir, - NR— CR No Alive
T-LPD  LNs
IVIG, steroid 7
Case 3 (8) T1/F AlTL-like LNs LN 20 - + NA Off MTX - + CR No NA
Case 4 (8) 68/M AlTL-like LNs LN NA - + NA Off MTX - + CR No NA
Case 5 (8) 67/M AlTL-like LNs LN 16 - + NA Off MTX CHOP + CR Yes NA
Case 6 (2) 60/M AITL LNs LN 0.6 - NA NA Off MTX Chemotherapy + PR Yes Alive
9
Case 7 (9) 66/F AITL LN LN 0.4 - + 290 Off MTX Off MTX + CR— CR Yes (DLBCL)  Alive
18
Case 8 (10) 48/F CD8+  Lungs, LNs, LN 11.1 - + NA Off MTX - + PR No Alive
T-LPD kidney, liver,
spleen
1
Case 9 (11) 78/M PTCL- LNs LN 5.5 + NA NA NA about MTX - NA CR No Alive
NOS
Chemotherapy 12
Case 10 (12) 59/F T-LGL  BM, LN NA NA - - NA Off MTX - + CR No Alive
18
Case 11 (12) 69/F ALK- LN LN NA - - NA Chemotherapy - No NA NA Dead
ALCL cessation
2
Case 12 (12) 61/F T-LGL  BM, LN NA NA - - NA Off MTX - + CR No Alive
65
Case 13 (12) 70/M AlTLto LN LN NA AITL- + NA Off MTX CHOP + CR— CR Yes Alive
T-ML,
nos
T-ML + 60
Case 14 (12) 31/M SPTCL  Subcutis Subcutis NA - - NA Off MTX - + CR No Alive
24
(Continued)
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TABLE 1 | Continued

Case Age/Sex subtype Disease site Biopsy site MTX EBERin EBERn EBV-DNA First line Second line SR Response Recurrence Outcome
(References) duration tumor cell background copy (/10° Management Management or (month)
(year) cells) Progression
Case 15 (4) 75/M T NA NA 24 NA NA NA Off MTX - NA NA— PD NA DOD
pleomorphic
Chemotherapy NA
Case 16 (4) 58/M T-LGL NA NA 6 NA NA NA Off MTX - + CR No Alive
41
Case 17 (13) 7T PTCL-  LNs LN 22 - NA NA Off MTX CHOP - PD Yes Died for
NOS infection
5
Case 18 (14) 60/M SPTCL  Subcutis, Subcutis NA + NA 2,000 Off MTX - + CR No Alive
abdominal
cavity
15
Case 19 (15) 44/F PTCL-  Nasal LN 5 + + 420 Off MTX - + CR No Alive
NOS sputum,
maxillary
sinus, lungs,
LNs
12
Case 20 (16) 66/F CD30+ Lips Lower lip >5 + NA NA Off MTX - + CR No Alive
T-LPD
12
Case 21 (17) T4/F AITL LNs LN 8 - + NA Off MTX - + PR No Died for DIC
0
Case 22 (17) 81/M AITL LNs LN NA - + NA Off MTX - + CR No Alive
16
Case 23 (17) 78/M AITL LNs LN 5.5 - + NA Off MTX - + CR No Alive
2
Case 24 (17) 69/M AITL LNs LN 1 - + NA Off MTX - + PR No Alive with
disease
4
Case 25 (17) 75/F AITL LNs LN 0.5 - + NA Off MTX NA + CR— PD Yes DOD
49
Case 26 (17) 67/M AITL LNs, PB, LN 6 - + NA Off MTX - + CR No Alive
subcutis
CHOP 31
Case 27 (17) 66/F AITL LNs, BM LN 2.5 - + NA Off MTX NA + CR— PD Yes (DLBCL) DOD
93
(Continued)
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TABLE 1 | Continued

Case Age/Sex subtype Disease site Biopsy site MTX EBER in EBV-DNA First line Second line SR Response Recurrence Outcome
(References) duration background copy (/10° Management Management or (month)
(year) cells) Progression
Case 28 (17) 72/F AITL, LNs, skin, LN, skin NA + NA Off MTX - - CR No Alive
EBV+ spleen
B-LPD
R-CHOP 6
Case 29 (17) 57/M AITL LNs LN 5 - NA Off MTX - + CR No Alive
45
Case 30 (17) 75/M AITL LNs LN 2.4 + NA Off MTX - + CR No Alive
Sobuzoxane + 45
ETO
Case 31 (17) 69/M AITL with LNs LN 21 + NA Off MTX - - CR No Alive
EBV+HRS
CHOP 37
Case 32 (17) 67/F AITL LNs, PB LN 4.5 + NA Off MTX - - CR No Alive
R-CHOP 17
Case 33 (17) 79/M AITL with LNs LN 25 + NA Off MTX NA - PD - DOD
EBV+HRS
COP 2
Case 34 (17) 79/M AITL LNs LN 15.5 + NA THP-COP - No CR No Alive
cessation
9
Case 35 (17) 85/M AITL with LNs LN 0.9 + NA Off MTX NA - NR—PD - DOD
EBV+HRS
1
Case 36 (17) 70/M AITL LNs, LN 18.4 + NA Off MTX - + CR No Alive
Extranodal
>1
68
Case 37 (17) 76/M AITL LNs LN 1.8 + NA Off MTX - + CR No Alive
65
Case 38 (17) 67/F AITL LNs LN 0.5 - NA CHOP - No CR No Alive
cessation
14
Case 39 (17) 62/M AITL LNs, liver, LN 3 + NA Off MTX NA + CR—NA Yes Alive
spleen,
adrenal gland
25
Case 40 (17) 63/F PTCL-  LNs LN 10 + NA Off MTX NA + CR—PD No DOD
NOS of
Tth
37

(Continued)
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TABLE 1 | Continued

Case Age/Sex subtype Disease site Biopsy site MTX EBERin EBERIin EBV-DNA First line Second line SR Response Recurrence Outcome
(References) duration tumor cell background copy (/10° Management Management or (month)
(year) cells) Progression
Case 41 (17) 76/F PTCL-  LNs LN 1.3 - - NA Off MTX - + CR No Alive
NOS
27
Case 42 (17) 64/M PTCL-  LNs, ST ST 7.7 - + NA Off MTX NA + CR—PD Yes DOD
NOS
31
Case 43 (17) 80/F PTCL- LN, oral Oral mucosa 9.3 - + NA Off MTX - + CR No Alive
NOS mucosa
12
Case 44 (17) 63/M PTCL-  LNs LN 2.3 - + NA Off MTX - - CR No Alive
NOS
with
EBV+
HRS
CHOP 21
Case 45 (17) 56/F CutaneousSkin Skin 4.3 - + NA Off MTX - + CR No Alive
PTCL-
NOS
20
Case 46 (17) T72/F CD8+  LNs, pleural LN 3 - + NA Off MTX - + CR No Alive
Cytotoxic E, pericardial
T-LPD
66
Case 47 (17) 57/F CD8+  LNs, BM, BM 0.5 + NA NA Off MTX - + CR No Died for ASO
Cytotoxic spleen and RB
T-LPD
80
Case 48 (17) 65/F CD8+  LNs, liver, Liver 3 - + NA Off MTX - + CR No Alive
Cytotoxic kidney
T-LPD
13
Case 49 (17) 74/F ATL LNs LN 5 - NA NA Off MTX No + CR—PD Yes DOD
lymphoma
type
14
Present Case 73/M AITL LNs, BM LN 17.8 - + 1,700 Off MTX - + CR No Alive
EBV- 20
positive
B-cell
LPD

AITL, angioimmunoblastic T-cell lymphoma; ALCL, anaplastic large cell lymphoma,; ASO, arteriosclerosis obliterans; ATL, adult t-cell lymphoma; BM, bone marrow; CR, complete response; DLBCL, diffuse large b-cell lymphoma,; DOD,

died of disease; E, effusion; EBV, Epstein-Barr virus; EBER; EBV-encoded small RNA; F, female; HRS, Hodgkin-Reed-Sternberg; LGL, large granular lymphocytic leukemia; LN, lymph node; LPD, lymphoproliferative disorder; M, male;
MO, months; MTX, methotrexate; NA, not available; NOS, not otherwise specified; NR, no response; PC, primary cutaneous; PD, progressive disease; PR, partial response; PS, performance status; PTCL, peripheral T-cell lymphoma;

RB, rectal bleeding; SR, spontaneous regression; ST, subcutaneous tissue; Tth, follicular helper T cell; y, year.
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and biological disease-modifying anti-rheumatic medication
such as anti-TNFa drugs (1). B-cell lymphoma and Hodgkin
lymphoma comprise most OIIA-LPDs, whereas T-cell ymphoma
or natural killer (NK)/T-cell lymphoma comprise between 4 and
8% only (1-5). To date, only 50 patients (men, n = 26; women,
n = 24) with MTX-associated T-LPDs (MTX T-LPDs) have been
reported, including our patient, as detailed in Table 1 (2, 4, 6—
18). Of these, 49 patients were treated for rheumatoid arthritis
(RA) and one patient was treated for polymyalgia rheumatica.
Data concerning the duration of MTX usage was available for
38 patients, and the median duration was 5 years (range, 0.4-24
years). Treatment for 38 patients initially involved the withdrawal
of MTX only and, of these, 35 patients improved post-MTX
cessation [complete response (CR), n = 31; partial response (PR),
n = 4]. Chemotherapy was the initial treatment for 12 patients
and response data was recorded for 10 patients [CR, n = 9;
progressive disease (PD), n = 1]. Finally, data of 48 patients were
available comprising 35 patients with a CR, four patients with a
PR, and nine patients with PD. In total, 10 of 48 patients relapsed
or progressed after initial treatment.

We encountered a 73-year-old male with a long medication
history of MTX and TAC administration for the treatment
of RA, who developed composite lymphomas consisting of
angioimmunoblastic T-cell lymphoma (AITL) and Epstein-
Barr  virus-positive B-cell lymphoproliferative  disorder
(EBV-positive B-LPD). Considering the possibility of OIIA-
LPD, we discontinued immunosuppressant therapy and
undertook careful observation. Immunohistochemical test
results indicated composite lymphomas, and both tumors were
EBV-encoded RNA (EBER)-positive. In addition, his plasma
level of EBV DNA copies was also high. He achieved CR only
after immunosuppressant withdrawal. Therefore, composite
lymphomas can be considered MTX-associated LPDs with
different lineages and, here, we report one such type as a
first case.

CASE PRESENTATION

A 73-year-old man with a 20-year history of RA and a
medication history of MTX (duration, 17.8 years), TAC
(duration, 10.2 years), and prednisolone (PSL) was admitted
to our hospital with a 4-day history of high fever and
fatigue. On arrival, his vital signs were normal, except
for his heart rate (113 beats/min) and body temperature
(40.1°C). On physical examination, we observed right cervical
lymphadenopathy. His blood test results are described in
Table 2. His soluble IL-2 receptor (sIL-2R) level was markedly
elevated (11,200 IU/mL; normal range, 145-519 IU/mL).
A whole body computed tomography (CT) scan revealed
bilateral cervical, subclavian, axilla, inguinal, mediastinal,
portal, periaortic, and pelvic lymph node swelling. Given
his medication history of immunosuppressant therapy, we
assumed the possibility of an OIIA-LPD and consequently
discontinued MTX and TAC. We continued PSL only and started
intravenous antibiotics, and his elevated body temperature was
soon resolved. On day 2, a bone marrow examination was

TABLE 2 | Patient laboratory data on admission.

Complete blood count

White blood cells 7,300 /pl
Red blood cells 450x10* /pL
Hemoglobin 12.3 g/dL
Hematocrit 41.2%
Platelet 16.8 /uL
Biochemistry

Total protein 6.0 g/dL
Total bilirubin 0.6 mg/dL
Albumin 2.8 g/dL
AST 36 IU/L
ALT 12 1U/L
y-GTP 21 1U/L
LDH 365 IU/L
ALP 207 lU/L
CPK 49 1U/L
Blood urea nitrogen 27.7 mg/dL
Creatinine 1.0 mg/dL
Amylase 28 IU/L
C-reactive protein 13.0 mg/dL
slL-2R 11,200 U/mL
Ferritin 640 ng/mL
procalcitonin 1.1 ng/mL
Immunology

Anti-nuclear Ab x <40
Rheumatoid factor 48 lU/mL
Infection

T-SPOT®.TB Assay Negative
EBV VCA-IgG x160
EBV VCA-IgM x <10
EBV EA-DR IgG x <10
EBV EA-DR IgM x <10
EBV EBNA %20
CMV IgG 10.0
CMV IgM 0.6

B-D gllucan <6 pg/mL
HBs antigen 0.00 lU/mL
HCV Ab 0.13 Log IU/mL
RPR 0.0R.U.
TPLA 0.0 T.U.
HTLV-1 Negative

Ab, antibody; ALR, alkaline phosphatase; ALT, alanine aminotransferase; AST, aspartate
aminotransferase; CMV, cytomegalo virus; CPK, creatinine phosphokinase; EA-DR,
early antigen-diffuse and restricted antibody; EBNA, Epstein-Barr virus nuclear antigen
antibody; HBs, hepatitis B surface; HCV, hepatitis C virus; HTLV-1, human T-cell leukemia
virus type 1; LDH, lactate dehydrogenase; RPR, rapid plasma reagin test; slL-2R, soluble
interleukin-2 receptor; TPLA, Treponema pallidum latex agglutination test; VCA, virus
capsid antigen; y-GTF, y-glutamyl transpeptidase.

conducted, and a cervical lymph node biopsy was performed
on day 7.

Histopathological examination of the bone marrow biopsy
revealed scattered infiltration of large atypical lymphocytes
(Figures 1A,B). These cells were positive for CD20, CD25,
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FIGURE 1 | Histopathology of bone marrow biopsy showing scattered infiltration of atypical large lymphocytes. (A) Low-power view of the bone marrow biopsy (H&E
stain, x50). (B) High-power view of the atypical lymphocytes (H&E stain, x200). (C) Immunohistochemical staining of CD20-positive lymphoproliferative cells (x400).
(D) EBER in situ hybridization indicating positive signals in the nuclei of background cells (x200).

and MUMI1, and negative for CD3 (Figure 1C). EBER-
positive lymphocytes were detected using in situ hybridization
background staining (Figure 1D). However, histological
examination of the lymph nodes showed an effaced structure
with a marked increase in small-to-medium-sized atypical
mononuclear cells with irregular nuclei and clear cytoplasm in
a background of arborizing endothelial venules (Figures 2A,B).
Immunostaining showed these atypical cells were positive
for CD3 and CD4, and large immunoblastic lymphocytes
scattered among the neoplastic cells were positive for CD20
(Figure 2C). No Reed-Sternberg-like cells were observed. In
addition, the neoplastic cells were positive for BCL6 and CD10,
suggestive of the follicular T-helper cell phenotype. Podoplanin
immunostaining, a highly effective marker of follicular dendritic
cells, showed an expanded follicular dendritic cell meshwork,
although it was negative for CD21 (Figure 2D) (19, 20). PD-1-
positive lymphocytes were EBER-negative, while CD20-positive
background cells were EBER-positive (Figures 2E,F).

Diagnoses of AITL from cervical lymph nodes and of EBV-
positive polymorphic B-LPD from bone marrow were confirmed.
Thereafter, his lymph node swellings gradually regressed and
his general condition improved. On day 22, he was discharged
from hospital. Quantitative polymerase chain reaction for plasma
EBV DNA on that day showed 1,700 copies/10° cells (normal
range, <20). On day 24, a fluorodeoxyglucose-positron emission
tomography/CT scan revealed CR. His sIL-2R level dropped to
622 IU/mL on day 47, then returned to a normal level (421
IU/mL) on day 68. In addition, a bone marrow examination

was conducted on day 148. Flow cytometry showed no abnormal
cells, the G-band showed a normal karyotype, immunoglobulin
heavy chain (IgH) rearrangement was negative, and no evidence
of disease was histologically evident. Thus, he achieved CR. So
far, he is still in disease-free for more than 20 months.

DISCUSSION

We encountered a patient with RA who had been treated
with immunosuppressant therapy, who developed composite
lymphomas consisting of AITL and EBV-positive B-LPD. To
date, only 3 cases have been reported that have exhibited
metachronous or synchronous coexistence of AITL and B-
LPD as OIIA-LPDs, comprising two metachronous cases and
one synchronous case (9, 17). Concerning the synchronous
case, Satou et al. presented a 72-year-old woman with RA
who had received MTX (17). She was diagnosed with AITL
through lymph node biopsy, and was found to be EBV-
positive according to cutaneous lesion biopsy results. The
disease did not exhibit spontaneous regression after MTX
withdrawal; therefore, she was treated with a combination
of rituximab, cyclophosphamide, doxorubicin, vincristine, and
prednisone and achieved CR. She remained alive 6 months
after diagnosis without recurrence. Satou et al. also reported
a 66-year-old woman with RA who had received MTX for
2.5 years as a metachronous case. Lymph node biopsy results
were used to diagnose AITL and a CR was achieved post-
MTX withdrawal. Thereafter, she relapsed and was found to
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FIGURE 2 | Photomicrography of the nodal biopsy. (A) Low-power view reveals effaced structure by marked infiltrate of small-to-medium-sized atypical lymphocytes
with clear cytoplasm (H&E stain, x100). (B) High-power view showing polymorphous lymphoid infiltrate with high endothelial venules (H&E stain, x400). (C)
Immunohistochemically, large immunoblastic lymphocytes were positive for CD20 (x400). (D) Podoplanin immunostain revealed expanded follicular dendritic cell
meshwork (x400). (E) EBER in situ hybridization followed by PD-1 immunostaining showed that lymphoma cells were negative for EBER. (F) EBER in situ hybridization
followed by the immunostaining of CD20 indicated positive-signal lymphocytes infiltrate indicating positive signals in the nuclei of background cells (x600).
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have lymphadenopathy, and the lymph node biopsy results
indicated diffuse large B-cell lymphoma (DLBCL). She died
of the disease 93 months after initial diagnosis. Concerning
a second metachronous case, Ishibuchi et al. presented a 66-
year-old woman with polymyalgia rheumatica and a 4-month
history of MTX therapy (9). An inguinal lymph node biopsy
was performed and she was diagnosed with AITL. MTX therapy
was stopped and the disease disappeared 6 months after MTX
cessation. Eight months later, subcutaneous nodules appeared
and a biopsy was performed, which later revealed DLBCL.
With discontinuation of MTX only, the disease also regressed
after 4 months. To our knowledge, no case of AITL and
B-LPD simultaneously occurring and both disappearing through
withdrawal of immunosuppressant therapy only has previously
been reported prior to our case.

Composite lymphoma, a term introduced by Custer (21), is
a rare pathological condition in which two different lymphomas
co-exist simultaneously in one patient. Composite lymphoma
has been reported to account for 1-4% of all lymphoma cases
(22). Additionally, an analysis of 9,426 lymphoma cases in
Japan revealed OIIA-LPD accounted for 147 (1.56%) cases (23).
As previously stated, only 50 patients with MTX T-LPD have
been reported. Composite lymphoma including T-cell lineage
as an OIIA-LPD appears to be extremely rare and, as such,
the clinicopathological features of MTX T-LPD remain to be
elucidated. Clinicopathological feature of MTX T-LPD has yet to
be elucidated because of its rarity. However, concerning our case,
we consider EBV has key roles in lymphomagenesis.

In terms of EBV, Feng et al. suggested that MTX may directly
reactivate latent EBV, as another cause of immunodeficiency, and
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lead to the development of LPDs in most MTX-associated LPDs
(24). However, most proliferative T- and NK-cells are negative for
EBV in MTX T-LPDs. Therefore, this suggestion does not appear
readily applicable. As described in Table 1, while the tumor cells
were positive for EBV in 8 (17%) of 48 patients, background
cells were positive in 32 (82%) of 39 patients with available data
(2,4, 6-18). In relation to patients with AITL or those with AITL-
like lymphomas, background cells were EBV-positive in 24 (96%)
of 25 patients with available data. Therefore, immunodeficiency
may suppress EBV-specific cytotoxic T-lymphocytes activity (25),
and the reactivation of EBV suggests that the patients are
immunodeficient and may suppress any immune response to
prevent tumor growth. Furthermore, the relationship between
EBV-positive background B-cells and AITL should be noted.
AITL is a neoplasm due to clonal expansion of germinal center T-
cells (26). Moreover, microarray studies have shown that tumor
cells originate from follicular helper T-cells (27, 28). Of note,
patients with AITL are frequently found to have EBV-positive
B-cells in the microenvironment, as mentioned earlier. These B-
cells accumulate somatic mutations through clonal expansion,
and it has been suggested that some of these mutated cells develop
B-cell lymphomas (29). Approximately 10% of patients with
AITL have been found to have concurrent B-cell lymphoma at
diagnosis or during the course of the disease (30, 31). In our case,
B-LPD cells as well as CD20-positive cells surrounding AITL cells
were EBER-positive. We speculate that MTX-associated EBV
reactivation may have triggered the mutation and caused clonal
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