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Male, 70-year-old
Sepsis
Painful bone crises and increasing shortness of breath

Hematology

Rare coexistence of disease or pathology

A congenital hemolytic anemia, sickle cell disease can present with various clinical findings. Sickle cell disease
is typically a disease of younger people and multiple myeloma typically occurs in older individuals. Multiple my-
eloma is rare among patients with sickle cell disease. Both multiple myeloma and sickle cell disease can cause
various types of organ damage by different mechanisms.

We report a case of a patient who was born with sickle cell disease and presented with multiple myeloma lat-
er in life. Although he responded to anti-myeloma therapy, he died of hepatic and renal failure from complica-
tions of both multiple myeloma and sickle cell disease.

We discuss the complexity involved and present a review of the literature on managing multiple myeloma in
relation to hepatic iron overload and end-stage renal disease in the setting of multiple myeloma and underly-
ing sickle cell disease.

Anemia, Sickle Cell ¢ Multiple Myeloma ¢ pomalidomide

BM - bone marrow; CHOP - cyclophosphamide, adriamycin, vincristine, and prednisone; CyBorD — bort-
ezomib, cyclophosphamide, and dexamethasone; CKD - chronic kidney disease; ESRD — end-stage renal
disease; Hb — hemoglobin; HbSS — sickle cell disease; SCD - sickle cell disease; MCHC — mean cell hemo-
globin concentration; MM — multiple myeloma; MCV — mean cell volume; PC — plasma cell; RDW - red cell
distribution width; VGPR - very good partial response
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Background

A few case reports have been published in which hematolog-
ic malignancies occurred in the setting of sickle cell disease
(SCD) [1-6]. A congenital hemolytic anemia, sickle cell disease
can present with various clinical findings. Hematologic malig-
nancies, on the other hand, can present in different age groups
depending on the subtype of malignancy. For example, multi-
ple myeloma (MM), a malignancy of plasma cells, has a median
age of onset between 66 and 70 years. Hematologic malignan-
cy is a rare occurrence in sickle cell disease [7]. In the United
States, the expected prevalence of sickle cell anemia is 1 in 625
(0.16%) persons at birth, and the lifetime risk of getting MM is
1in 132 (0.76%) [8,9]. With that being said, the chance of hav-
ing SCD and MM in the same patient is extremely low. One of
the earliest reported cases of SCD in the setting of MM was by
Anderson et al in 1975, in which extensive cone-plate viscomet-
ric studies were conducted. Interestingly, the patient had an in-
creased frequency of vaso-occlusive crisis that occurred a few
months preceding the diagnosis of MM. Further studies con-
firmed that sickled cells interacted with proteins that resulted
from the hyperviscosity state of MM. An interaction can occur
between the effects of SCD, which decreases red cell deform-
ability, and MM, which augments whole-blood viscosity by in-
creasing both plasma viscosity and the sickling phenomenon.
The paraproteinemia associated with multiple myeloma and the
associated change in bone marrow microenvironment can aug-
ment red blood cell sickling, leading to increased incidence of
painful vaso-occlusive crisis in patients with MM and SCD. New-
onset transfusion dependency and increased frequency of va-
so-occlusive painful crisis were noted in our patient and in the
cases reviewed in the literature when MM presented in a pa-
tient with SCD. We discuss the challenges associated with both
the diagnosis and management of this rare clinical combination.

Case Report

In February 2018, a 70-year-old black man with a history of sick-
le cell disease (HbSS) since birth, necessitating blood transfu-
sion since 2016, stage IV chronic kidney disease (CKD), chronic
diastolic heart failure, hypertension, transfusional iron over-
load, and hyperlipidemia presented due to an increase in epi-
sodes of painful bone crises and increasing shortness of breath.
Prior to 2016, his SSD was mild, and he rarely had painful va-
so-occlusive bone crisis, did not have nephropathy, and nev-
er needed blood transfusion. Laboratory results were signif-
icant for red cell count 2.01 M/uL (4-5.5 M/uL), hemoglobin
6.7 g/dL (13.5-17.5 g/dL), hematocrit 19.6% (41-50%), mean
cell volume (MCV) 97.5 fL (80-100 fL), ferritin 67 850 ng/mL
(30-400 ng/mL), transferrin saturation 70% (15-50%), bilirubin
1.6 mg/dL (0.2-1.3 mg/dL), and creatinine 3.75 mg/dL (0.73-1.22
mg/dL). Despite receiving frequent blood transfusions along
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Figure 1. Bone marrow smear, Wright-Giemsa 40x: numerous
atypical plasma cells with multi-nucleation and
prominent nucleoli.

with deferoxamine for secondary transfusional iron overload,
and worsening CKD, the cause of the clinical deterioration
was never fully investigated until the patient switched his
care to us due to changes in the medical insurance. On our
initial evaluation, we were intrigued by the new-onset wors-
ening anemia, increased need for transfusion, and increased
frequency and severity of painful vaso-occlusive bone crises.
This led to further investigation for potential causes of bone
marrow hypoproliferative anemia, including MM, which yield-
ed an IgA lambda (A) monoclonal gammopathy with a serum
IgA of 439 mg/dL (80-350 mg/dL), serum free kappa (K), and
A of 20.2 mg/L (0.33-1.94) and 181.9 mg/L (0.4-4.2 mg/dL), re-
spectively, with a ratio of 0.11 (0.26-1.65). A bone marrow as-
piration and biopsy were done in March 2018, which revealed
A restricted malignant plasma cells with 50-60% bone marrow
cellularity (Figure 1). The bone survey reported numerous lyt-
ic bone lesions without pathologic fractures. The worsening
transfusion-dependent anemia, painful vaso-occlusive bone
crises, and progressive CKD were attributed to MM and treat-
ment was started with bortezomib, cyclophosphamide, and
dexamethasone (CyBorD). The goals of therapy were achiev-
ing transfusion independence, as well as to protect, preserve,
and potentially reverse progressive myeloma-associated ne-
phropathy (myeloma kidney). To treat anemia in the setting of
advanced CKD, darbepoetin alfa was initiated. The patient tol-
erated the CyBorD regimen with minimal adverse effects, and
iron chelation therapy was held during chemotherapy with a
plan of reinitiating it in the future. After 4 cycles, cyclophospha-
mide was discontinued due to elevation of hepatic enzymes,
and lenalidomide at a renally-adjusted dose of 5 mg daily was
added to bortezomib and dexamethasone. By August 2018, a
repeat bone marrow biopsy reported <5% clonal plasma cells
and serology was consistent with very good partial response
(VGPR). The patient was felt not to be a candidate for autol-
ogous hematopoietic stem cell transplant (HSCT) in light of
his comorbidities. He then developed peripheral neuropathy
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Figure 2. Liver biopsy, Prussian Blue 10x: Iron stain highlights
overload of iron deposits on Kupfer cells.

from bortezomib; therefore, therapy was further de-escalated
to lenalidomide 5 mg every other day in light of renal failure
advancing to stage V CKD at that point, and bortezomib was
discontinued. Despite the response to anti-myeloma therapy,
CKD progressed from stage IV to stage V (end-stage renal dis-
ease/ESRD) at 5 months after initiating anti-myeloma therapy.
Iron chelation therapy was reintroduced. The patient never be-
came transfusion-independent throughout the chemotherapy
and continued to need RBC transfusion every 4 weeks on aver-
age. He had multiple hospitalizations for pneumonia, conges-
tive heart failure exacerbations, and several episodes of pain-

In April 2019, the patient presented to the Emergency
Department with new-onset jaundice and extreme fatigue.
His bilirubin (0.1-1.2 mg/dL), ALT (7-55 U/L) and AST (8-48 U/L)
had increased from baseline normal to 26.9 mg/dL, 97 U/L,
and 154 U/L, respectively. A liver biopsy revealed significant
iron deposits in hepatocytes and Kupffer cells with presence
of bridging fibrosis and cirrhosis (Figure 2). Deferasirox was
continued due to worsening renal failure, and the patient was
started on hemodialysis. Hemodialysis improved hepatic en-
cephalopathy briefly, but he developed respiratory distress. A
CT scan of the thorax showed tree-in-bud pattern in the lungs
and a right lung mass concerning for infection vs neoplastic
process. The patient continued to deteriorate and died from
septic shock from Citrobacter bacteremia originating from
spontaneous bacterial peritonitis.

Discussion

Literature Review of Co-Occurrence of Sickle Cell Disease
and Multiple Myeloma

In this report, we present our case of a patient with HbSS SCD
and MM along with a brief literature review of the available
data of SCD and MM. To date, there are only 12 known cases
of sickle cell anemia occurring concurrently with MM (Table 1).
The earliest reported case, which was not included in the ta-

ful vaso-occlusive crisis involving bones during the therapy. ble due to insufficient information, dates to 1971.

Table 1. List of reported cases with SCD and MM.
BM PC infiltration

Sex/age Serum M-protein (g/L)

Hb (g/dL)

Hb electrophoresis

1(3] M 64 13.4 44% HbS, 55% HbC, 1% HbF 18G A () 15%
0, [o) 0,
215] M 65 8.6 :iizb HbS, 45.2% HbC, 4.6% HbF, 3.1 IgA (17.6) 80%
3 [6] M 58 6 HbSC IgA K (46) 60%
4(2] M 57 7.9 HbS alfa thalassemia - -
5[4] F 56 7.2 10% HbA, 79% HbS, 6% HbF, 5% HbA2 IgA K (48) 90%
6 [4] F 57 9.7 12% HbA, 76% HbS, 8% HbF, 4% HbA2 I1gG K (70) 60%
7 [4] F 55 12.0 6% HbA, 79% HbS, 12% HbF, 3% HbA2 1gG K (65) 65%
12% HbA, 68% HbS, 16% HbF, 4% 1gG K (26) o
8 14] M 61 10.7 HbA2 IgA K (14.7) >0%
9[4] M 65 56 i'(l))ﬁszA, 74% HbS, 1.6% HbF, 4.2% IgG ) (26.6) 30%
10 [4] F 42 7.5 88.2% HbS, 10% HbF, 1.8 HbA2 (58 () 35%
11[1] M 35 9.9 91.4% HbS, 8.6% HbF I1gG K (48) -

Hb — hemoglobin; BM — bone marrow; PC — plasma cell.
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Figure 3. Serum free A light chain levels and IgA
Serum free A LCand IgA levels vs time from diagnosis until death.
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Well-known causes of erythropoiesis-related hemolytic anemia
include but are not limited to thalassemia, hereditary sphe-
rocytosis, sickle cell anemia, and congenital dyserythroblastic
anemia [10-12]. When investigating these patients, malignant
causes of anemia due to bone marrow involvement should
also be considered. Some examples are primary malignan-
cies, such as acute-chronic leukemias, plasma cell dyscrasias,
Hodgkin and non-Hodgkin lymphoma, malignant histiocytosis,
and secondary metastatic tumors from primary malignancies,
such as breast cancer, renal medullary cancer, and hepatocel-
lular cancer [1,2,13-35]. In most reported cases where the pa-
tient had SCD, the frequency and incidence of bone crises in-
creased approximately 2 years ahead of clinical diagnosis of
MM. This applies to our patient as well.

Since our report involves patients diagnosed with MM over a
broad range of time, different treatment modalities have been
applied. Out of the 12 reported cases, only 5 have reported the
patient’s outcome, with 2/5 being eventual mortality at the time
of publication [3,7]. Interestingly, one of these patients was a
39-year-old pregnant woman with sickle cell anemia who was
found to have MM; she was the first case to be reported in the
literature. Even though she proceeded to full-term delivery, she
died 3 years 8 months later. The second patient with reported
mortality was a 64-year-old man who received oral melphalan
(0.25 mg/kg) and prednisone (2 mg/kg), local radiation, and
CHOP (cyclophosphamide, Adriamycin, vincristine, and pred-
nisone) chemotherapy. He died 2 years later with disseminat-
ed intravascular coagulation and Gram-negative sepsis; an au-
topsy revealed progression of MM involving various organs. As
mentioned above, our patient’s treatment regimens included
CyBorD and lenalidomide. Our patient’s MM responded well
to CyBorD, achieving VGPR (Figure 3). The iron overload lead-
ing to hepatic cirrhosis and potentially cardiac hemosiderosis
and related complications in the setting of SCD was the main
contributor to mortality. On the other hand, the patients men-
tioned by Oyadini et al, Rodriguez et al, and Paydas were alive
and treated with different modalities. The first received che-
motherapy with melphalan, prednisolone, and thalidomide.
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The second patient began therapy with melphalan, predniso-
lone, and zoledronic acid. The third received vincristine, doxo-
rubicin, and dexamethasone before eventually receiving HSCT.

Is Pomalidomide a Better Inmunomodulatory Drug Than
Lenalidomide in Patients with Sickle Cell Disease with
Multiple Myeloma?

Pomalidomide, a third-generation immunomodulatory drug
used against MM, was proven to induce fetal hemoglobin pro-
duction by inducing a fetal-like erythroid differentiation pro-
gram [36]. This drug acted early by transiently delaying eryth-
ropoiesis at the burst-forming unit-erythroid/colony-forming
unit-erythroid transition, but without affecting terminal dif-
ferentiation [36]. In addition, patients treated with MM with
pomalidomide demonstrated increased in vivo y-globin levels
in their erythrocytes [36]. Here it is worth comparing pomalid-
omide’s antitumor and immune-stimulating properties with
lenalidomide, a second- generation immunomodulatory drug
(IMID) frequently used against MM. Compared with lenalido-
mide, not only does pomalidomide have a different substrate
degradation kinetics and increased potency against cereblon,
but it also has a distinct gene activation profile [37]. In a study
by Siegel et al, patients with relapsed/refractory multiple myelo-
ma received pomalidomide plus low-dose dexamethasone im-
mediately after lenalidomide-based treatment failure, reporting
a median progression-free survival of 12.2 months and a me-
dian overall survival of 41.7 months, with minimal treatment-
emergent adverse events. These findings support the use of
pomalidomide-based therapy in lenalidomide-pretreated pa-
tients, including those who have become refractory to lenalid-
omide [38]. Together, these data reveal the molecular mech-
anisms by which pomalidomide reactivates fetal hemoglobin
and is efficacious for patients who have become refractory to
lenalidomide, reinforcing its potential use as a treatment for
patients with MM and B-hemoglobinopathies [36]. This obser-
vation makes us consider whether pomalidomide should be
used prior to lenalidomide in patients with SCD and MM, giv-
en the potential for pomalidomide to promote erythropoiesis.
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Table 2. Organ system dysfunctions in multiple myeloma and sickle cell disease.

Organ system

Multiple myeloma

Sickle cell disease

dysfunction/complications

Bone marrow

Hypoproliferative anemia, advanced
disease can cause thrombocytopenia
and leukopenia

Hemolytic anemia, thrombocytopenia and leukopenia
uncommon. Episodic severe anemia can result

from splenic sequestration, aplastic crisis, or
hyperhemolysis

Immunoparesis, impaired

lymphocyte function, acquired
hypogammaglobulinemia can cause
increased viral and bacterial infections

functional hyposplenism or asplenism, presence of
an indwelling catheter (eg, for chronic transfusion),
tissue-hypo-perfusion can increase risk of infections.

Arterial and venous thrombosis,
hyperviscosity

Venous thrombosis, Stroke, transient ischemic attack,
pulmonary hypertension, Cardiomyopathy (including
transfusional iron overload) and heart failure,
Myocardial infarction, arrhythmia, sudden death

Myeloma kidney (light chain cast
nephropathy), hypercalcemia, AL
amyloidosis, proteinuria, CKD, ESRD

Hyposthenuria, hematuria, hypertension,

renal infarction, papillary necrosis, renal colic,
Nephrogenic diabetes insipidus, Focal segmental
glomerulosclerosis, CKD leading to ESRD, Renal
medullary carcinoma

Bone pain, lytic bone lesions, pathologic
fractures, cord compression, osteopenia

Hepatobiliary

Uncommon involvement that can
present with infiltration of liver, bile
duct obstruction, hepatic light chain

Cholelithiasis, cholestasis, hepatic sequestration
crisis, transfusional iron overload, fibrosis and
cirrhosis

deposition disease or AL amyloidosis,
cirrhosis of liver due to transfusional

iron overload

CKD - chronic kidney disease; ESRD — end-stage renal disease.

Both lenalidomide and pomalidomide have teratogenic poten-
tial and are contraindicated in pregnancy.

Mechanisms of Organ Dysfunctions in Patients with MM
and SCD

Both MM and SCD can cause multiple-organ system dysfunc-
tions, as detailed in Table 2. As illustrated, the combination
of MM and SCD can lead to rapidly progressive multiple-or-
gan dysfunction and highlights the challenges of treating MM
when it occurs in the setting of SCD. This is probably why SCD
patients with MM are not usually HSCT candidates, which
was also the case with our patient. For example, our patient
had progression of CKD from stage IV to stage V (ESRD) de-
spite very good partial response to anti-myeloma therapy. In
general, an anti-myeloma response leads to improvement of
myeloma-related renal insufficiency, but it was not the case
in our patient. The progression to ESRD is likely multifacto-
rial and may have been contributed to by transfusional iron
overload, leading to congestive heart failure, and liver failure
leading to renal ischemia from hepatorenal and cardiorenal
syndrome, respectively. In addition, the possibility of renal AL
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amyloidosis cannot be entirely ruled out due to lack of renal
biopsy in this case.

Conclusions

SCD and MM is a rare clinical combination. SCD is a disease
of younger patients and MM is a disease of older patients;
therefore, the combination is uncommon. When a relative-
ly mild SCD patient without prior history of transfusion be-
comes transfusion-dependent because of new-onset worsen-
ing anemia and develops new-onset bone pain and increased
frequency and severity of painful bone vaso-occlusive crisis, a
primary bone marrow hematologic malignancy such as multi-
ple myeloma should be considered. The management is chal-
lenging, as one must deal with the dual challenges of MM and
SCD affecting multiple organ systems, leading to rapid clini-
cal deterioration. Anti-myeloma therapy can increase the need
for transfusion due to suppression of erythropoiesis, and iron
overload can get worse relatively faster, leading to heart and
liver failure. Both MM and SCD can work together to cause
renal dysfunction with progression of CKD, leading to ESRD.
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Infectious complications are common in both SCD and MM,
which further complicates therapy. Newer immunotherapy
targeting CD38 (daratumumab and isatuximab) may be bet-
ter tolerated and pomalidomide may have a potential thera-
peutic role in this setting. Little is known about the utility of
HSCT in this patient population due to the paucity of data, as
we found only 1 patient with SCD and MM treated with HSCT
in the literature.
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