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Multiple Myeloma, When Treated With Bortezomib and 

Dexamethasone
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Abstract

Red cell aplasia has been rarely described in association with mul-
tiple myeloma. We present a case of a 79-year-old female, who was 
initially diagnosed with iron deficiency anemia, which did not im-
prove with iron supplementation and required blood transfusions. 
Bone marrow biopsy showed red cell aplasia associated with kappa 
light chain multiple myeloma with 14.8% plasma cells. Further tests 
showed 0.35 g/dL M protein, and kappa/lambda ratio was 131.84. 
Cytogenetic showed deletion 13q, deletion 17p, loss of 1p and gain 
of chromosome 5. Multiple myeloma directed treatment with bort-
ezomib and dexamethasone was initiated. Patient had clinical resolu-
tion of anemia and did not require further blood transfusions. This is 
an intriguing case of red cell aplasia associated with poor risk multi-
ple myeloma (del 17p), which showed clinical improvement in ane-
mia with bortezomib-based therapy. This case highlights the role of 
clonal plasma cells proliferation in the pathogenesis of red cell aplasia 
as myeloma directed treatment helped patient to become transfusion 
independent.

Keywords: Pure red cell aplasia; Multiple myeloma; Plasma cell leu-
kemia; Blood transfusion

Introduction

Red cell aplasia is characterized by reduction in erythroid pre-
cursors. It can be idiopathic, due to an autoimmune process 
or secondary to thymoma, lymphoid malignancy, viral infec-

tion or medications [1, 2]. There are rare case reports of red 
cell aplasia associated with plasma cell dyscrasia. Reports 
have described pure red cell aplasia (PRCA) in patients with 
monoclonal gammopathy of unknown significance (MGUS), 
IgG lambda and IgG kappa multiple myeloma, biclonal mul-
tiple myeloma with IgG lambda and IgA lambda, light chain 
disease and IgM kappa and IgM lambda Waldenstrom mac-
roglobulinemia [3-11]. The effect of myeloma treatment on red 
cell aplasia is found to be inconsistent in literature; some stud-
ies suggested improvement in red cell aplasia with myeloma 
treatment and some showed response to immunosuppression 
[3-5]. It has been suggested that plasma cell clones generate 
antibodies to interrupt erythropoiesis and also an autoimmune 
mechanism has also been suggested [3-5, 12]. Interaction be-
tween plasma cell dyscrasia and red cell aplasia is not well un-
derstood. This association has also been described in patients 
with plasma cell dyscrasia (MGUS and smoldering myeloma) 
with normal karyotype and with inv 2p [12]. We describe a 
case of deletion 17p (high risk) multiple myeloma patient with 
associated red cell aplasia, which showed clinical resolution 
of red cell aplasia and did not require blood transfusion after 
treatment with bortezomib and dexamethasone.

Case Report

Patient was a 79-year-old Caucasian female, with history of 
hypertension, obstructive sleep apnea, and chronic obstruc-
tive pulmonary disease with Eastern Cooperative Oncology 
Group performance status of 1. She presented with iron de-
ficiency anemia, with ferritin 6 ng/mL, iron saturation 6.2% 
and iron 28 mg/dL. Treatment with oral ferrous gluconate 324 
mg three times a day was started. She continued to be anemic 
and required intravenous iron sucrose. At one point patient’s 
hemoglobin dropped less than 7 g/dL, requiring packed red 
blood cell transfusion. She had no rashes, arthralgias or juan-
dice. Esophagogastroduodenoscopy and colonoscopy were 
unremarkable. CT scans were unremarkable. As anemia did 
not improve, a bone marrow biopsy was planned. It showed 
hyper-cellularity, numerous scattered plasma cells and absence 
of erythroid precursors. Bone marrow aspirate showed 14.8% 
clonal plasma cells (Fig. 1). Cytogenetics revealed deletion 
13q, deletion 17p, and loss of 1p and gain of chromosome 5. 
Serum protein electrophoresis showed discrete band of 0.35 g/
dL in beta region, urine immunofixation showed monoclonal 
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kappa light chain, patient had normal creatinine and calcium 
but her kappa/lambda ratio was 131.84. Skeletal survey was 
unremarkable. Patient was diagnosed with PRCA associated 
with kappa light chain multiple myeloma. She was classified 
high-risk and stage III based on revised international staging 
system. Treatment for multiple myeloma was started with bort-
ezomib 1.3 mg/m2 subcutaneously on days 1, 4, 8 and 11 with 
dexamethasone 20 mg orally on days 1 - 2, 4 - 5, 8 - 9 and 
11 - 12. Patient completed six cycles, showed improvement 
in anemia and did not require further packed red blood cell 
transfusion. Patient has been in remission since last 8 months.

Discussion

PRCA has rarely been associated with plasma cell dyscrasia. 
Investigators at the National Institutes of Health (NIH) re-
viewed bone marrow biopsies of 51 patients with PRCA and 
found 12 patients with associated plasma cell dyscrasia, in-
cluding SM and MGUS. They observed reversal of PRCA with 
plasma cell dyscrasia treatment in three patients, suggesting a 
functional relationship between red cell precursors and clonal 
plasma cells. The authors postulated that red cell aplasia might 
be related to clonal proliferation of plasma cells [12].

The interaction between PRCA and plasma cell dyscrasia 
is not well understood. Variable results have been reported on 
the effect of myeloma treatment on PRCA. So et al described 
CD20+ IgG lambda myeloma with red cell aplasia, which was 
treated with rituximab. It showed complete morphological re-
sponse and remission of PRCA, but lower level of parapro-
tein persisted. They postulated that red cell aplasia might be 
caused by a subset of paraprotein or by a separate mechanism 
in addition to paraprotein mediated erythropoiesis suppres-
sion [6]. Similarly, Sarathy et al observed a decrease in blood 
transfusion and improvement of anemia when a patient with 

multiple myeloma was treated with bortezomib therapy [4]. 
Although Sarathy et al described reversal of red cell aplasia 
with bortezomib therapy, cytogenetics abnormalities were not 
discussed. In previously described NIH study, 11 out of 12 pa-
tient with plasma cell dyscrasia (MGUS and SM) and red cell 
aplasia had normal karyotype and one patient had inv 2p [12]. 
In the same study, three patients showed improvement in red 
cell aplasia with myeloma treatment. In our case, patient had 
high-risk changes including deletion of 13q, and 17p, loss of 
1p and gain of chromosome 5 but had clinical improvement in 
anemia with proteasome inhibitor therapy [13].

Interestingly, Lv et al described a case of biclonal multiple 
myeloma with red cell aplasia and did not find improvement of 
anemia with myeloma treatment including bortezomib; how-
ever, the patient responded to immunosuppressive therapy [5]. 
Similarly, Krantz and Kao also described a case with PRCA 
and IgG lambda gammopathy of unknown significance, pa-
tient’s PRCA responded to immunosuppression without treat-
ment of the MGUS. Therefore, it was concluded that MGUS 
did not play any role in PRCA [3]. In both of these reports, 
patients’ cytogenetic abnormalities were not discussed.

Clinical resolution of red cell aplasia with bortezomib and 
dexamethasone in poor risk del 17p multiple myeloma patient 
is very intriguing and has not been described previously. This 
case report suggests that the clonal plasma cell proliferation 
can interfere with normal erythropoiesis and lead to PRCA. 
Although corticosteroids are part of PRCA treatment but ster-
oids alone are not adequate and result in 80% relapse rate on 
tapering doses [2]. Treatment of multiple myeloma does not 
require continuous daily doses and also does not require taper-
ing. As patient has been in remission since last 8 months after 
completing therapy and has not required blood transfusions, it 
indicates that patient had improvement with myeloma directed 
treatment.
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