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Case Report

Treatment of pure red cell aplasia associated with
multiple myeloma with biclonal gammopathy
using cyclosporine A: a case report
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Abstract: We reported a rare case of pure red cell aplasia in a 44-year-old man with multiple myeloma with biclonal
gammophathy (IgG lambda and IgA lambda type) with severe anemia. After treatment with bortezomib, adriamycin,
and dexamethasone, the patient achieved very good partial response with disappearance of monoclonal gam-
mopathy. However, his anemia was not significantly improved. Bone marrow analysis revealed selective erythroid
hypoplasia. Thus, cyclosporine A was administered, which resulted in a complete recovery from anemia. The present
case may provide some insight into the pathogenesis of PRAC and malignant plasma cell disorder.
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Introduction

Pure red cell aplasia (PRCA) is an acquired ane-
mia that may be idiopathic or secondary to a
variety of neoplastic, autoimmune, or infec-
tious diseases or to exposure to drugs; most
cases of PRCA are considered to be autoim-
mune-mediated [1, 2]. Multiple myeloma (MM)
is a bone marrow malignancy of clonal plasma
cells and is characterized by osteolytic bone
destruction, renal failure, an increased risk of
infections, and anemia. Although anemia is a
common symptom in patients with MM, PRCA
has rarely been reported in MM [3, 4]. Here we
describe a case of PRCA associated with MM.
This case of MM and PRCA were treated with
bortezomib, which induced long lasting remis-
sion of myeloma, but did not result in the rever-
sal of PRCA. However, the patient eventually
responded to the treatment with cyclosporine A
(CsA).

Case report

The patient, a 44-year-old man, was hospital-
ized in June 2009 due to symptomatic anemia.
He had no history of gastrointestinal disorders
or bleeding, previous malignancies or autoim-

mune diseases. On admission, the patient had
marked facial pallor but no lymphadenopathy
and hepatosplenomegaly. Laboratory findings
showed hemoglobin (Hb) 34 g/L, white blood
cell (WBC) of 4.6x10°%L, platelets 313x10°%/L
and reticulocyte count of 0.05%, and erythro-
cyte sedimentation rate (ESR) of 140 mm/h.
Other investigations showed normal renal func-
tion, liver function and the levels of serum cal-
cium and beta-2 microglobulin. Conventional
cytogenetic testing showed a normal karyotype
46, XY. Lactate dehydrogenase (LDH) was ele-
vated at 664 U/L. The serum levels of IgM was
slightly decreased (0.42 g/L; [normal 0.5-2.5
g/L]) while IgA (594 g/L [normal; 0.85-3.0 g/L])
and 1gG (21.5 g/L; [normal 8.0-15 g/L]) were
significantly elevated. Levels of kappa and
lambda light chains in blood were 1.76 g/L (nor-
mal 1.72-3.83 g/L) and 5.03 g/L (normal 0.81-
1.02 g/L), respectively. The SFLC ratio was
0.35. Immunofixation electrophoresis revealed
the presence of biclonal gammopathy (IgG
lambda and IgA lambda) (Figure 1A). Bone mar-
row (BM) aspirate revealed evidence of myelo-
ma and BM aspiration showed plasmacytosis of
14% and a virtually complete lack of erythropoi-
esis (Figure 1B). The plasma cell population
showed the following immunophenotype: CD38
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Figure 1. A. Serum immunofixation electrophoresis. It shows biclonal gammophthy of I1gG lambda and IgA lambda
type. B. Photomicrographs of bone marrow aspirate at diagnosis showing infiltration by malignant plasma cells, and
absent erythropoiesis (H&E, 40% and 100x). C. Photomicrographs of bone marrow aspirate after treatment with

bortezomib (H&E, 40x and 100x). There is an almost complete absence of red-cell precursors.

(88.8%), CD138 (89.4%), CD56 (88.8%), intra-
cytoplasmic kappa light-chain (5.7%) and lamda
(90.8%). According to the above data, the diag-
nosis of MM with biclonal gammopathy was
made. The patient was treated bortezomib,
adriamycin, and dexamethasone (PAD regimen)
chemotherapy every 4 weeks (bortezomib 1.3
mg/m?2/day D1, D4, D8, D11; adriamycin 9 mg/
m?/day D1-4; dexamethasone 40 mg/day D1-
4). After four cycles of PAD, the patient achieved
very good partial response. Then he was com-
menced on thalidomide as maintenance thera-
py. However, he remained blood transfusion
dependent with persisting severe anemia
(Hb=68.0 g/L) although recombinant erythro-
poietin (rhEPO) therapy was given. At that time,
a BM aspiration was performed again, which
showed that normal hematopoiesis was hardly
detected and erythroid precursors were lacking
(Figure 1C). Reticulocyte count was consistent-
ly low (0.3%). However, there was no evidence
of thymoma and infection of parvovirus B19
(viral DNA was examined). Therefore, he was
diagnosed with acquired PRCA on the basis of
these findings. Since dexamethasone had fai-
led to improve his anemia in the past, we decid-
ed to use CsA. CsA was administered at an ini-
tial dose of 5 mg/kg/day (300 mg/day). After
four weeks, his Hb level and reticulocyte count
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showed dramatic improvement (120 g/L and
1.0%, respectively).

Discussion

We reported a rare case of MM with biclonal
gammopathy (IgG lambda and IgA lambda) in a
44-years-old man diagnosed with PRCA. MM
with biclonal gammopathy, a disorder charac-
terized by the production of two distinct mono-
clonal proteins, accounts for 2% of MM [5]. The
presence of 2 monoclonal proteins may result
from the proliferation of 2 clones of plasma
cells, each producing an unrelated monoclonal
protein, or it may be because of the production
of 2 distinct monoclonal immunoglobulins by a
single clone of plasma cells [6]. The acquired
PRCA can be secondary to various hematologi-
cal malignancies, such as T-cell large granular
lymphocyte leukemia, chronic lymphocytic leu-
kemia, diffuse large B-cell ymphoma, and Wal-
denstrom’s macroglobulinaemia [7, 8]. How-
ever, there are a few reports of PRCA associat-
ed with MM [3, 4]. To our knowledge, this is the
first report of simultaneous PRCA and MM with
biclonal gammopathy.

The pathophysiology of PRCA is heterogeneous,
but most cases of acquired PRCA are mediated
by diverse autoimmune mechanisms, including
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antibody-mediated, NK cell- or T cell-mediated
[7]. However, the association of MM and PRCA
is still unclear. A previous report emphasizes
the important role of paraproteinemia in PRCA
[4]. Actually, some studies suggested the inhibi-
tion of erythropoiesis by abnormal immuno-
globulins produced by MM cells [4, 9]. Sarathy
KS, et al [4] reported a case of acquired PRCA
associated with MM. Despite immunosuppres-
sion therapies, the disease of the patient and
PRCA remained refractory until complete dis-
ease control was achieved with bortezomib.
Bone marrow culture studies showed a reduced
BFU-E colony formation when the patient re-
lapsed. Whereas, the recovery of erythropoie-
sis was observed when patient was in remis-
sion again. These data suggest that a possible
mechanism of PRCA in MM may be via the sup-
pression of BFU-E by the abnormal monoclonal
immunoglobulins. Our patient presented with
persistent severe anemia with selective eryth-
roblastopenia in the bone marrow, although
complete remission of the disease was achi-
eved after treatment with bortezomib, suggest-
ing that his PRCA is not associated with para-
proteinemia. Importantly, CsA led to a dramatic
recovery from anemia, which supports the
notion of immunologically-mediated PRCA.

Usually, patients with primary or secondary
PRCA not responding to treatment of the under-
lying disease should be treated with immuno-
suppressive drugs, such as corticosteroids
(CS), cyclophosphamide (CY), CsA, and antithy-
mocyte globulin [1]. Among them, CsA exhibits
a favorable effect for PRCA. Mamiya et al. [10]
analyzed the clinical features of 150 patients
with acquired PRCA in Japan, which showed
that CsA was the most effective form of treat-
ment and the response rate was 82%. Whereas,
the patients receiving CS or CY showed a 49%
and 29% response rate, respectively. Thus, the
authors recommended CsA as the first-line
therapy for acquired chronic PRCA.

In conclusion, we had reported an infrequent
occurrence of PRCA in a patient with MM with
biclonal gammopathy, whose anemia responds
to CsA therapy, but not to the therapy for the
underlying disease. This case may provide
some insight into the pathogenesis of PRAC
and malignant plasma cell disorder.
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