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Abstract

Other iatrogenic immunodeficiency lymphoproliferative disorders (oii-LPD) are defined as lym-
phoid proliferations or lymphomas that occur in patients taking immunosuppressive agents (ISA)
for autoimmune disorders (AID). Although methotrexate and tumor necrosis factor-alpha inhib-
itors cause oii-LPD, the association between corticosteroids and lymphomagenesis remains
unknown. Herein, we present the case of a 51-year-old woman with 0ii-LPD caused by cortico-
steroid use for autoimmune hemolytic anemia (AIHA). The diagnosis of AIHA was made in May
2016, and AIHA had been well-controlled for 5 years with oral prednisolone (PSL). During a
regular follow-up visit in March 2022, an abnormal increase in atypical lymphoid cells in the
peripheral blood was found. The bone marrow biopsy specimens showed local aggregations of
large cells that were identified as lymphoplasmacytic cells and plasma cells, and that were positive
for cluster of differentiation (CD)19 and CD20, with apparent nucleoli among the diffuse infil-
tration of atypical small lymphocytes. The large cells were partially positive for the Epstein—Barr
encoding region in situ hybridization and latent membrane protein |, which confirmed Epstein—
Barr virus (EBV)-affected lymphomagenesis. To our knowledge, this is the first report of an
0ii-LPD case shown to be induced by corticosteroid use for AlID.
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Introduction

The occurrence of lymphoproliferative dis-
orders (LPD) is associated with an immu-
nodeficient status, such as primary immune
disorder, human immunodeficiency virus
(HIV) infection, post-transplant recipient,
and the use of immunosuppressive agents
(ISA)." ¢ LPD associated with ISAs was
defined as other iatrogenic immunodeficien-
cy LPD (0ii-LPD)."! Methotrexate, tumor
necrosis factor-alpha inhibitors (TNFi),
and other ISAs cause LPD involved with
the Epstein—Barr virus (EBV).>® However,
the association between corticosteroid use
and lymphomagenesis remains unknown,
although several studies have suspected
that using corticosteroids for autoimmune
disorders (AID) and allergic diseases can
increase the risk of lymphoma.*® Herein,
we present the case of a woman with oii-
LPD caused by corticosteroid use for auto-
immune hemolytic anemia (ATHA). To our
knowledge, this is the first report of oii-LPD
caused by corticosteroid use for an AID.

Case report

The reporting of this study conforms to the
CARE guidelines.”

A Sl-year-old woman who used oral
prednisolone (PSL) for AIHA for 5 years
had an elevated white blood cell count
with leukemic atypical lymphocytes and a
monoclonal paraprotein during a regular
follow-up visit in March 2022. The diagno-
sis of AIHA was made in May 2016, with
no evidence of Ilymphoma. She had
a normal serum immunoglobulin level,

physical and radiological findings revealed
no lymphadenopathy and splenomegaly,
and conventional cytogenetic analysis of
the bone marrow (BM) showed the
normal karyotype. The initial dose of oral
PSL was 1 mg/kg daily, and the dosage was
tapered gradually and finally maintained at
10 mg daily. During the visit in March 2022,
no physical complaints were recognized;
however, the laboratory findings were as
follows: white blood cell count: 24 x 10°/L
(atypical lymphocytes: 76%), hemoglobin:
132g/L, platelet count: 78 x 10°/L, lactate
dehydrogenase: 3911U/L (normal range:
124-222 U/L), C-reactive protein: 0.0027 g/L,
immunoglobulin (Ig)G: 6.14g/L, IgA:
5.03g/L (normal range: 0.93-3.93g/L),
and IgM: 0.58 g/L. Computed tomography
demonstrated moderate  splenomegaly
(Figure la) and no lymph node enlarge-
ment. The serum immunofixation electro-
phoresis test revealed monoclonal bands of
IgA and lambda light chain (Figure 1b). The
G-banding and spectral karyotyping analy-
sis of the BM aspirates demonstrated 46,X,
del(X)(q?), der(13)t(12;13)(q13:p11.2) [11/20
cells], and 46,XY [9/20 cells] (Figure 1c).
May—-Giemsa staining of the BM aspirates
revealed the infiltration of various forms
of small to large atypical lymphocytes,
plasmacytoid lymphocytes, and plasma cells
(Figure 2a and b). The BM biopsy specimens
exhibited local aggregations of large cells
with apparent nucleoli among the diffuse
infiltration of atypical small lymphocytes,
lymphoplasmacytic cells, and plasma cells
(Figure 2¢). Immunohistochemical staining
showed that the atypical small to large
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Figure |. Imaging, serum immunofixation testing, and karyotypic analysis of the bone marrow.

(2) Computed tomography image obtained at diagnosis showing splenomegaly. (b) Serum immunofixation
electrophoresis test results. The arrows indicate monoclonal bands of IgA and lambda light chains and

(c) Karyotyping test results for the BM aspiration specimens. The left side represents reverse DAPI staining,
and the right side represents spectral karyotyping. The arrows indicate the abnormal chromosomes: del(X)
(q?), der(13)e(12;13)(q13:p11.2). IgA, immunoglobulin A; BM, bone marrow; DAPI, 4, 6-diamidino-2-

phenylindole.

lymphocytes and lymphoplasmacytic cells
were positive for cluster of differentiation
(CD)19, CD20 (Figure 2d), and CDS, where-
as the lymphoplasmacytic cells and plasma
cells were positive for CD138 (Figure 2e).
Large cells with nucleoli were partially posi-
tive with Epstein—Barr encoding region in situ
hybridization (EBER-ISH) (Figure 2f) and
for latent membrane protein 1 (LMP-1)
(Figure 2g). The Ki-67 positivity rate was
60% in the large cell areas (Figure 2h).
Considering these findings, the main involved
lesions of the neoplastic cells were the BM
and spleen. The neoplastic cells comprised
large B-cells and small to medium-sized
B-cells with plasma cell differentiation and
IgA-monoclonal  paraprotein.  Therefore,
transformation to aggressive B-cell lympho-
ma from indolent B-cell lymphoma with
monoclonal IgA protein, such as in

lymphoplasmacytic cell lymphoma (LPL)
(non-Waldenstrom macroglobulinemia type
LPL) or splenic marginal zone lymphoma,
was considered an appropriate histopatholog-
ical diagnosis. Furthermore, considering the
history of long-term corticosteroid use in
addition to the EBER positivity in the large
neoplastic cells, the patient was diagnosed as
having oii-LPD.

Severe BM damage was recognized;
thus, immediate chemoimmunotherapy
was required.® The patient achieved remis-
sion after six cycles of rituximab, cyclo-
phosphamide, doxorubicin, vincristine,
and prednisolone (R-CHOP) therapy.

Discussion

Immunodeficiency-associated LPDs include
LPD associated with primary immune
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Figure 2. Results of bone marrow aspirates and biopsied specimens. (a) and (b) May—Giemsa staining of the
BM aspiration specimens. (a) Large atypical lymphocytes, small atypical lymphocytes, and plasma cells
Continued.
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disorders, lymphoma associated with HIV
infection, post-transplant LPD, and oii-
LPD.’ 0ii-LPD is defined as lymphoid prolif-
eration or lymphoma that occurs in patients
taking ISAs for AIDs, according to the 4th
edition of the World Health Organization
(WHO) classification.! Methotrexate was
one of the first ISAs reported to be associated
with LPD,IO and other ISAs, such as TNFi,
calcineurin  inhibitors, and azathioprine
for AIDs, were also reported to cause
LPD.>'"* Reports that demonstrate an
increased risk of LPD with corticosteroids
for AIDs are rare, even though corticoste-
roids are widely used as ISAs.

Nationwide cohort studies using the data
from the UK Biobank cohort and the
Swedish Cancer Registry demonstrated
that AIDs can increase the risk of cancer,
especially lymphoma.™® Notably, the
increased risk of lymphoma was the highest
with AIHA (the standardized incidence
ratio was 27.2 (95% confidence interval
(CI): 21.5-34.0)) among AIDs.> Regarding
treatment for AIHA, corticosteroids are
used as the first-line therapy,'”> and most
patients with AIHA receive this therapy
for a prolonged period. Recently, cortico-
steroid use was demonstrated to increase
the risk of lymphoma in a case—control
study using the United Kingdom Clinical
Practice Research Datalink database.”
Thus, higher exposure to corticosteroids in
patients with AIHA, more so than with

other AIDs, could increase the incidence
of LPD. In the present case, no evidence
of lymphoma was recognized at the time
of AIHA diagnosis. Furthermore, long-
term oral PSL was the only medication
administered after the diagnosis of AIHA,
and EBER positivity in the large neoplastic
cells supported the diagnosis of oii-LPD.
Additionally, the histopathological features
indicated transformation to aggressive
B-cell lymphoma from indolent B-cell
lymphoma, with monoclonal IgA protein,
although the possibility of the co-existence
of LPD at the time of the diagnosis of
ATHA could not be completely ruled out.

The following underlying mechanisms
for lymphomagenesis in AID or allergy
patients have been proposed:® 1) AIDs
and lymphoma may share dysregulated
B-cells, and disturbance of the signals that
regulate B-cell activities and proliferation
can cause pathogenic autoimmunity and
lymphomagenesis; 2) secondary inflamma-
tion that is caused by repeated stimulation
of autoimmunity, cytokines, or infections
such as EBV, HIV, and hepatitis C virus;
and 3) genetic factors (germline and somat-
ic mutations) and epigenetic mechanisms
can influence allergic diseases and lympho-
mas. In the present case, EBV may have
been involved in lymphomagenesis with
long-term PSL therapy for AIHA.

In summary, in addition to AIDs, ISAs,
including corticosteroids, can increase the

Figure 2. Continued.

(original magnification x640). (b) Lymphoplasmacytic cells and small atypical lymphocytes (x640). (c)—(h)
Neoplastic cells in the BM biopsy specimens. (c) Hematoxylin and eosin staining. Diffuse infiltration of
atypical lymphocytes, lymphoplasmacytic cells, and plasma cells. Dutcher bodies are visible among the
neoplastic cells (x400). (d) Staining for CD20. The neoplastic lymphocytes stained positive for CD20
(<400). (e) Staining for CD138. The lymphoplasmacytic cells and plasma cells stained positive for CD 138
(x640). (f) Staining for EBER-ISH. The nuclei of the large atypical lymphocytes stained positive for EBER-ISH
(x400). (g) Staining for LMP-1. The cell membranes of the neoplastic lymphocytes stained positive for LMP-|
(x400) and (h) Staining for Ki-67. The Ki-67 positivity rate was 60% to 70% in the large-cell aggregations

(x200).

BM, bone marrow; CD20, cluster of differentiation 20; CD 38, cluster of differentiation 138; EBER-ISH,
Epstein—Barr encoding region in situ hybridization; LMP-1, latent membrane protein-1.



Journal of International Medical Research

risk of lymphoma. The present case indicat-
ed that lymphoma should be considered
carefully during the course of treatment
for AIDs, and using only corticosteroids
may increase the risk of oii-LPD.

Declaration of conflicting interests

The authors declared the following potential
conflicts of interest with respect to the research,
authorship, and/or publication of this article:
Naohiro Sekiguchi has received research funding
from Ono, A2 Healthcare, Astellas, Janssen,
Merck Sharp & Dohme, Otsuka, Pfizer,
Sumitomo Dainippon, Daiichi Sankyo, and
Bristol Myers Squibb outside of this study.

Ethics and patient consent statement

Written informed consent for treatment and for
publication of this report were obtained from the
patient. Ethics committee approval was not
required because this is a case report.

Funding

This research received no specific grant from any
funding agency in the public, commercial, or
not-for-profit sectors.

ORCID iDs

Kenichi Ito (® https://orcid.org/0000-0001-5882-
7631

Naohiro Sekiguchi @ https://orcid.org/0000-
0001-9860-8257

References

1. Gaulard P, Swerdlow SH, Harris NL, et al.
Other iatrogenic immunodeficiency associat-
ed lymphoproliferative  disorders.  In:
Swerdlow SH, Campo E, Harris NL, et al,
eds. WHO classification of tumours of hema-
topoietic  and  lymphoid  tissues. Lyon:
International Agency for Research on
Cancer 2017: 462-464.

2. Kamel OW, Van de Rijn M, Weiss LM,
et al. Brief report: reversible lymphomas
associated with Epstein-Barr virus occurring
during methotrexate therapy for rheumatoid

10.

11.

arthritis and dermatomyositis. N Engl J Med
1993; 328: 1317-1321.

. Brown SL, Greene MH, Gershon SK, et al.

Tumor necrosis factor antagonist therapy
and lymphoma development: twenty-six
cases reported to the Food and Drug
Administration. Arthritis Rheum 2002; 46:
3151-3158.

. Rafig M, Hayward A, Warren-Gash C, et al.

Allergic disease, corticosteroid use, and risk
of Hodgkin lymphoma: a United Kingdom
nationwide case-control study. J Allergy
Clin Immunol 2020; 145: 868-876.

. Fallah M, Liu X, Ji J, et al. Autoimmune

diseases associated with non-Hodgkin lym-
phoma: a nationwide cohort study. Ann
Oncol 2014; 25: 2025-2030.

. He MM, Lo CH, Wang K, et al. Immune-

mediated diseases associated with cancer
risks. JAM A Oncol 2022; 8: 209-219.

. Gagnier JJ, Kienle G, Altman DG, et al;

CARE Group. The CARE guidelines:
consensus-based clinical case reporting
guideline development. Headache 2013; 53:
1541-1547.

. Tokuhira M, Tamaru JI and Kizaki M.

Clinical management for other iatrogenic
immunodeficiency-associated lymphoproli-
ferative disorders. J Clin Exp Hematop
2019; 59: 72-92.

. Van Krieken JH, Onciu M, Elenitoba-

Johnson KSJ, et al. Lymphoproliferative
diseases associated with primary immune
disorders. In: Swerdlow SH, Campo E,
Harris NL, et al. (eds) WHO classification
of tumours of hematopoietic and lymphoid tis-
sues. Lyon: International Agency for
Research on Cancer, 2017, p.443-464.
Harris NL and Swerdlow SH. Methotrexate-
associated lymphoproliferative disorders.
Jaffe ES, Harris NL, Stein H, et al. (eds)
World Health Organization classification of
tumours. Pathology and genetics: tumours of
haematopoietic and lymphoid tissues. 1st ed.
Lyon: International Agency for Research on
Cancer, 2001, p.270-271.

Oda K and Minata M. Drug free remission
after steroid-dependent disappearance of
lymphoproliferative disorder in rheumatoid


https://orcid.org/0000-0001-5882-7631
https://orcid.org/0000-0001-5882-7631
https://orcid.org/0000-0001-5882-7631
https://orcid.org/0000-0001-9860-8257
https://orcid.org/0000-0001-9860-8257
https://orcid.org/0000-0001-9860-8257

Ito et al.

12.

13.

arthritis patient treated with TNF-alpha
blockade: case study. Springerplus 2015; 4: 41.
Lelievre JD, Sacre K, Adle-Biassette H, et al.
Epstein-Barr virus-associated lymphoproli-
ferative disease after long-standing cyclo-
sporine therapy for psoriasis: a case of
spontaneous regression. J Am  Acad
Dermatol 2005; 52: 24-27.

Okada K, Asakura S, Yano T, et al. EBV-
positive PEL-like lymphoma that developed

14.

15.

in the course of antisynthetase syndrome
treated with tacrolimus. Int J Hematol
2018; 108: 329-334.

McGinness JL, Spicknall KE and Mutasim
DF. Azathioprine-induced EBV-positive
mucocutaneous ulcer. J Cutan Pathol 2012;
39: 377-381.

Hill A and Hill QA. Autoimmune hemolytic
anemia. Hematology Am Soc Hematol Educ
Program 2018; 2018: 382-389.





