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Case Report

ABSTRACT

Smoldering multiple myeloma (SMM) is a clonal plasma cell (PC) condition that falls between
monoclonal gammopathy of unknown significance (MGUS) and multiple myeloma (MM). Detecting
SMM patients allows for early therapy, which slows the disease's course and reduces morbidity.
This report illustrates the case of a 68-year-old male who presented with suspected plasma cell
dyscrasia. Multiparameter flow cytometry (MFC) immunophenotypic characteristics of bone marrow,
absence of cytogenetic abnormalities (low risk) with no evidence of CRAB features (hypercalcemia,
renal insufficiency, anemia, bone lesion), confirmed the diagnosis of smoldering multiple myeloma
as evidenced by increased plasma cells (both mature and immature) comprising 70% of NEC of
bone marrow revealed by bone marrow study, monoclonal [(“M”) spike band value of 5.71gm/dl]
seen in Gamma region by serum protein electrophoresis and monoclonal gammopathy with 1gG
band and Kappa band by immunofixation. MFC's involvement in analysing neoplastic PCs is
becoming increasingly important in precisely identifying and quantifying BMPCs with malignant
potential from normal PCs, assisting in the diagnosis and classification of Plasma cell dyscrasias.
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1. INTRODUCTION

Smoldering multiple myeloma (SMM) is a clonal
plasma cell (PC) disorder [1] defined by the
presence of > 3g/dL serum monoclonal (M)
protein and/or 10% to 60% clonal bone marrow
PCs (BMPCs) with no evidence of end-organ
damage (i.e., CRAB  criteria  include
hypercalcemia, renal insufficiency, anaemia,
bone lesion) or other " (MDE) [2].

SMM in 1980 was initially described as an
intermediate  stage  between  monoclonal
gammopathy of undetermined significance
(MGUS) and multiple myeloma (MM), with a
higher disease burden [3]. SMM is less common
than MGUS, representing an estimated 13.7% of
patients with MM, with 4,100 new patients per
year [4]. The rate of progression to active MM is
10% per year for the first five years, declines to
3% per year for the next five years, and is then
1% per year for the following ten years. The
cumulative probability of progression from SMM
to MM is 73% at 15 years [1].

Recent trials in SMM showed that early therapy
could be potentially beneficial to patients. So, it is
essential to diagnose accurately and risk-stratify
patients with SMM by routinely incorporating
modern imaging (MRI, PET CT) and laboratory
techniques, including serum-free light chain
assay, serum protein electrophoresis with
immunofixation and quantitation of
immunoglobulins, Flow cytometry
immunophenotyping, cytogenetic studies [5]. The
role of Immunophenotyping by multiparameter
flow cytometry (MFC) to evaluate neoplastic
plasma cells becomes invaluable in diagnosing
and classifying these disorders, assessing their
prognosis, monitoring disease burden, and
responding to ongoing therapy [6]. Flow
cytometry analyzes the expression of several
markers in bone marrow plasma cells, including
CD45, CD19, CD138, CD38, CD56, cytoplasmic
kappa light chain, and cytoplasmic lambda light
chain. In the bone marrow, only plasma cells
express a high level of CD138, which is used to
identify and isolate these populations for initial
identification. CD38 is a non-specific marker
expressed on the surface of both hematopoietic
and nonhematopoietic cells. Neoplastic plasma
cells displayed aberrant/overexpression of CD56
but no or dim CD19 expression and variable
expression of CD45 (CD45-/ CD45+). CDA45
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negativity is associated with poor clinical
outcomes. So, Immunophenotyping with MFC
plays a significant role in SMM to accurately
distinguish and quantitate neoplastic BMPCs as
well as helps to determine prognosis [7].

MFC is included in the initial diagnostic workup
along with the patient's clinical history, other
laboratory results, and a bone marrow study
because of its ability to provide relatively fast and
conclusive results, which aid in distinguishing
malignant from reactive conditions as well as
classifying different monoclonal gammopathies
and other lymphoproliferative disorders. As a
result, MFC has become increasingly important
in plasma cell dyscrasias [8].

This case report presents the potential utility of
multiparameter flow cytometry (MFC)
immunophenotyping in diagnosing SMM by
correlating with clinical features, serum calcium,
peripheral blood smear findings, bone marrow
study, urine analysis for Bence Jones Protein
and bone lesions. MFC immunophenotyping also
accurately distinguishes and quantitates BMPCs
that have malignant potential from normal PCs.

2. CASE REPORT

A 68-year -old Asian male was admitted to
Bangabandhu Sheikh Mujib Medical University
(BSMMU) Hospital, Bangladesh, under
hematologist in August 2019 with complaints of
generalized weakness, fever (temperature 99 F)
for two weeks, cough, swelling of the leg,
anemia, malena but no bone pain. The patient
was conscious, able to walk, cooperative on
admission, mentally sound. On physical
examination, there was no organomegaly and
lymphadenopathy. The remainder of the physical
examination was unremarkable. Past medical
history showed he had hypertension since 2004,
acute myocardial infarction since 2006, diabetes
mellitus type 2 since 2010, atrial fibrillation since
2014, and had an ischemic stroke in 2014.
Coronary artery bypass surgery was done in
2006.

Laboratory investigations: initial laboratories
after symptoms started were remarkable for
unexplained normocytic/normochromic anemia
(9.2 g/dL) with rouleaux formation, and white
blood cells and platelets were within normal
limits. He had an elevated erythrocyte



sedimentation rate (114 mm/1 h). An occult blood
test was positive, which indicates that the anemia
may be due to malena. Serum creatinine level
was within normal range, 0.81mg/dl (ref. range:
0.60-1.40 mg/dl). A mild decrease in serum
calcium level was 7.40mg/dl (ref. range: 8.50-
11.0 mg/dl). Serum sodium, potassium, and
chloride level were within normal limits. Total
protein in serum was elevated, 12.1gm/dl (ref.
range: 6.4-8.3gm/dl). Serum immunoglobulin
profile showed increased level of IgG, 65.1gm/I
(ref. range: 7.0-16.0 gm/l), but decreased level of
IgA, <0.25gm/l (ref. range: 0.7- 4.0 gm/l) and
IgM, < 0.17 gm/l (ref. range: 0.4-2.3gm/l). Bence
Jones protein in urine was absent. Urinary
albumin: creatinine ratio was 6.15mg/gm (Table
1).

Bone marrow study revealed an increase in
plasma cells (both mature and immature),
comprising 70% of NEC of bone marrow,
suggestive of plasma cell dyscrasia. An
Ultrasonogram of the whole abdomen revealed
the bilateral renal parenchymal disease. No bony
lesion was seen in MRI and x-ray of skull and
pelvis. X-ray showed features of consolidation in
the lung.

Additional laboratory tests were performed for
further evaluation because of this patient's bone
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marrow study result, unexplained anaemia, and
increased total serum protein; these included

serum protein electrophoresis with
immunofixation and quantitation of
immunoglobulins, flow cytometry

immunophenotyping, and cytogenetic studies.
Serum protein electrophoresis revealed a normal
Beta-globulin, 0.38gm/dl (ref. range: 0.30- 0.59
gm/dl) and monoclonal [(“M”) spike band value of
5.71gm/dl] seen in Gamma region. There was an
elevated level of Gamma globulin, 6.79gm/I (ref.
range: 0.71- 1.54 gm/l). Albumin/Globulin ratio
was 051 (ref. range: 1.0-2.2). Serum
immunofixation revealed monoclonal
gammopathy with IgG and Kappa band (Table
1). A free Kappa light chain with a
Kappa/Lambda ratio 19.00 (ref. range: 0.26-1.65)
in serum-free light chain assay. Chromosomal
analysis showed negativity for del(13q), del(17p),
FGFR3 and IgH translocations [t(4;14), t(14;20),
t(14;16)]. This patient had no cytogenetic
abnormalities (low risk).

Bone marrow specimen was analyzed by 4-color
flow cytometry, using cluster analysis of ungated
data, for the expression of several markers
including CD45, CD19, CD138, CD38, CD56,
cytoplasmic kappa light chain, and cytoplasmic
lambda light chain. MFC analysis revealed a
distinct population of cells of which more than

Table 1. Laboratory test results upon initial presentation

Laboratory tests Result Reference range
White blood cells 6.41x10%cmm 4.0- 11.0x10°/cmm
Hemoglobin 9.2 g/dL 13- 18g/dl
Red blood cells 3.02x10%cmm 4.5- 6.5x10°%cmm
Platelet 183x10°/cmm 150- 450x10%/cmm
Serum creatinine 0.81mg/dl 0.60- 1.40 mg/dI
Serum calcium 7.40mg/dl 8.50- 11.0 mg/dI
Total serum protein 12.1gm/dl 6.4- 8.3gm/dl
Albumin 4.1g/dl 3.57- 5.42¢g/dl
Beta Globulin 0.38g/dI 0.30- 0.59¢/dI
Gamma Globulin 6.79g/dl 0.71- 1.549/dl
Albumin/Globulin ratio 0.51 1.0-2.2
Serum immunofixation Monoclonal Gammopathy with IgG Absent
and Kappa band

Monoclonal M-spike band in 5.71g/dl Absent
Gamma region in serum protein
electrophoresis
Bence Jones protein in the urine Absent
Serum immunoglobulin profile:

1gG level 65.1gm/l 7.0-16.0 gm/l

IgM level <0.17 gm/l 0.4- 2.3gm/l

IgA level <0.25gm/l 0.7- 4.0 gm/l
Urinary albumin: creatinine ratio 6.15mg/gm <30.0mg/gm

27



[K] FL1 LogeFLZ Log - A0C

0%

1
20.1%

ard
0%

CO138 PEFLZ Log

100

07 0%

CDM13 FITC FL1 Log

A

1][K] FIDs-EuZ-2 Myeloma_00Z 00005608 2019-08-22 1625 383.LM0 : FL1 LogsFLZ Log - &0

"
o
C

"
o
Cl

Lambda PE FLZ Log
3

"
o
Gl

107

Happa FITC FL1 Log

C

Tarafder; IRJO, 5(4): 25-30, 2021; Article no.IRJO.83989

1][K] FIDs-EuZ-2 Myeloma_002 00005608 2019-08-28 1625 289. LMD : FLE Log/FL4 Log - AD

10%

D38 PCE FLY Log

L
10"

0%

CD18 ECD FL2 Log

B

(K] FIDs-Euz-2 Myelama_002 00005608 2019-08-28 1622 2388 LMD : FLE LogsFL4 Log - AD

a
=l

CO56 PC3 FL4 Log

0%

107

CD4SECD FLE Log

D

Fig. 1. Flow cytometry immunophenotyping of bone marrow: Plasma cells (PCs) are first
identified by gating using CD45, CD138, and CD38. A and B, CD138 (moderate), and CD38
(bright) expression identify plasma cell population with downregulation of CD19 (dim/-). C and
D, Dim to moderate cytoplasmic kappa light-chain restriction and overexpression of aberrant
CD56 with CD45-/dim. Here, neoplastic plasma cells showed CD138+/CD38+/ CD56+/CD19-
/CD45-/ kappa light chain restriction

20% of cells were expressing both CD138
(37.2%; moderate expression) and CD38
(20.5%; bright expression) that represent plasma
cells (Fig. 1A, B). There was overexpression of
aberrant CD56 (Fig. 1D) with dim to moderate
cytoplasmic kappa light-chain restriction (Fig. 1C)
and simultaneous downregulation of CD19 and
CD45 (Fig. 1B, D). The overall
immunophenotypic findings are suggestive of
smoldering multiple myeloma.

The immunophenotypic characteristics of bone
marrow, absence of cytogenetic abnormalities

with no evidence of CRAB features
(hypercalcemia, renal insufficiency, anemia,
bone lesion), supports the diagnosis of

smoldering multiple myeloma as evidenced by
increased plasma cells (both mature and
immature) comprising 70% of NEC of bone
marrow revealed by bone marrow study,
monoclonal [(“M”) spike band value of 5.71gm/dI]
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seen in Gamma region by serum protein
electrophoresis and monoclonal gammopathy
with  1gG band and Kappa band by
immunofixation. In this case report, MFC analysis
revealed a distinct population of cells of which
more than 20% cells were expressing both
CD138 and CD38 that represent neoplastic
plasma cells. But bone marrow study
morphologically revealed more than 60% plasma
cells. This study showed that multiparametric
flow cytometry can accurately distinguish and
quantitate neoplastic bone marrow plasma cells
thereby can differentiate smoldering multiple
myeloma from multiple myeloma.

The patient was treated with bortezomib and
dexamethasone and had partial remission
revealed by bone marrow examination & free
light chain assay. Now the patient has been on
maintenance therapy with bortezomib for two
years.



3. DISCUSSION

The distinction between SMM, MGUS, and MM is
essential for diagnosis, treatment, and prognosis.
Identification of SMM patients offers an early
treatment option that halts the disease's
progression, thereby reducing morbidity.

Immunophenotyping with multiparametric flow

cytometry plays a significant role in SMM
determining prognosis and accurately
distinguishing and quantitating neoplastic

BMPCs [8]. Aberrant phenotype is defined by the
absence of CD19 and CD45 expression,
decreased expression of CD38, and
overexpression of CD56 in neoplastic plasma
cells[9-11].

In this case report, MFC analysis revealed a
distinct population of cells expressing both
CD138 (moderate) and CD38 (bright) that
represent plasma cells. Here neoplastic plasma
cells showed CD138+/CD38+/ CD56+/CD19-
/CDA45-/ kappa light chain restriction.

Variable expression of CD45 reported in bone
marrow plasma cells of MM patients. In this case

report, expression of CD45 was negative,
representing the neoplastic plasma cell
population in SMM; CD45 negativity is

associated with poor clinical outcomes. In the
bone marrow, plasma cells are the only cells that
express high levels of CD138, used to identify
and isolate these populations for initial
identification as CD38 is a non-specific marker
expressed on the surface of both hematopoietic
nonhematopoietic cells. Neoplastic plasma cells
displayed aberrant CD56 expression but no or
dim CD19 expression. According to European
Myeloma Network (EMN) recommendations,
CD19 and CD56 markers are "essential® for
diagnosing and monitoring multiple myeloma
[12]. In MM, almost all (95%) plasma cells are
clonal and have an aberrant immunophenotype,
whereas, in MGUS, plasma cells are
predominantly polyclonal and display normal
immunophenotype [9-11]. A study on SMM found
that 60% of patients with SMM have an aberrant
immunophenotype similar to MM (95% PC
aberrancy; 5% of the detected PCs are normal)

[9].

Complete blood count, serum creatinine, serum
calcium, skeletal survey, serum protein
electrophoresis with immunofixation, serum FLC
assay, bone marrow examination, and
fluorescent in situ hybridization studies to detect
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high-risk cytogenetic abnormalities as well as
plasma cell immunophenotyping by
multiparametric  flow cytometry to enable
accurate risk stratification should all be included
in the baseline studies [13].

At presentation, this case fulfilled the diagnostic
criteria defined by Rajkumar et al. for SMM
diagnosis based on the results of the aforesaid
examinations performed [2]. The Mayo Clinic
group analyzed the prognostic influence of
cytogenetic abnormalities in a series of 351
patients with SMM [14].

Patients were defined as high-risk SMM with
t(4;14) and/or del(17p), patients with trisomies
(intermediate risk), other cytogenetic
abnormalities including t(11;14) (standard risk),
and no cytogenetic abnormalities (low risk).
Similar findings have also been observed by
another study in patients with SMM [15]. The
patient of this case report had no cytogenetic
abnormalities, thereby at low-risk SMM.

4. CONCLUSION

MFC's role in evaluating neoplastic PCs is
becoming invaluable to accurately distinguishing
and quantitating BMPCs that have malignant
potential from normal PCs, thereby helping to
diagnose and classify Plasma cell dyscrasias.
Identification of SMM patients offers an early
treatment option that halts the disease's
progression, thereby reducing morbidity. In
conclusion, this case emphasizes the importance
of MFC analysis of bone marrow of any patient
with a suspected plasma cell dyscrasia with no
evidence of end-organ damage.

CONSENT

Written informed consent was obtained from the
patient for the publication of the case report.

ETHICAL APPROVAL

It is not applicable.

COMPETING INTERESTS

Author has declared that no competing interests
exist.

REFERENCES

1. Kyle RA, Remstein ED, Therneau TM,

Dispenzieri A., Kurtin, PJ, Hodnefield, JM,



10.

et al. Clinical course and prognosis of
smoldering (asymptomatic) multiple
myeloma. N Engl J Med. 2007;356(25):
2582-2590.

Rajkumar SV, Dimopoulos MA, Palumbo
A, Blade J, Merlini G, Mateos MV, et al.
International Myeloma Working Group
updated criteria for diagnosing multiple
myeloma. Lancet Oncol. 2014;15(12):
e538-e548.

Kyle RA, Greipp PR: Smoldering multiple
myeloma. N Engl J Med. 1980;302(24):
1347-1349.

Ravindran A, Bartley AC, Holton SJ,
Gonsalves WI, Kapoor P, Siddiqui MA, et
al. Prevalence, incidence and survival of
smoldering multiple myeloma in the United
States. Blood Cancer J. 2016;6(10):e486.
Rajkumar SV, Landgren O, Mateos MV.

Smoldering multiple myeloma. Blood.
2015;125(20):3069-75.
Kumar S, Teresa K, Morice W.

Immunophenotyping in multiple myeloma
and related plasma cell disorders. Best
Pract Res Clin Haematol. 2010;23(3):433-
451.

Mateos MV, Hern"andez MT, Giraldo P, de
la Rubia J, de Arriba F, Corral LL, et al.
Lenalidomide plus dexamethasone for
high-risk smoldering multiple myeloma. N
Engl J Med. 2013;369(5):438-447.

T Jelinek, R Bezdekova, M Zatopkova, L
Burgos, M Simicek, T Sevcikova, et al.
Current applications of multiparameter flow
cytometry in plasma cell disorders. Blood
Cancer J. 2017;7: e617.

P'erez-Persona E, Vidriales MB, Mateo G,
Garcia-Sanz R, Mateos MV, de Coca AG,
et al. New criteria to identify risk of
progression in monoclonal gammopathy of
uncertain significance and smoldering
multiple myeloma based on multiparameter
flow cytometry analysis of bone marrow
plasma cells. Blood. 2007;110(7):2586-
2592,

P'erez-Persona E, Mateo G, Garc’ia-Sanz
R, de Las Heras N, de Coca AG,

11.

12.

13.

14.

15.

Tarafder; IRJO, 5(4): 25-30, 2021, Article no.IRJO.83989

Hernandez JM, et al. Risk of progression in
smouldering myeloma and monoclonal
gammopathies of unknown significance:
comparative analysis of the evolution of
monoclonal component and
multiparameter flow cytometry of bone
marrow plasma cells. Br J Haematol.
2010;148(1):110-114.

Rawstron AC, Orfao A, Beksac M,
Bezdickova L, Brooimans RA, Bumbea H,
et al. European Myeloma Network. Report
of the European Myeloma Network on
multiparametric flow cytometry in multiple
myeloma and related disorders.
Haematologica. 2008;93(3):431-8.

Jeong TD, Park CJ, Shim H, Jang S, Chi
HS, Yoon DH, et al. Simplified flow
cytometric immunophenotyping panel for
multiple myeloma,
CD56/CD19/CD138/(CD38)/CD45, to
differentiate neoplastic myeloma cells from
reactive plasma cells. Korean J Hematol.
2012;47:260-6.

Kyle RA, Durie BGM, Rajkumar SV,
Landgren O, Blade J, Merlini G, et al.
International Myeloma Working Group.
Monoclonal gammopathy of undetermined
significance  (MGUS) and smoldering
(asymptomatic) multiple myeloma: IMWG
consensus perspectives risk factors for
progression and guidelines for monitoring
and management. Leukemia. 2010;24(6):
1121-1127.

Rajkumar SV, Gupta V, Fonseca R,
Dispenzieri A, Gonsalves WI, Larson D, et
al. Impact of primary molecular cytogenetic
abnormalities and risk of progression in
smoldering multiple myeloma. Leukemia.
2013;27(8):1738-1744.

Neben K, Jauch A, Hielscher T, Hillengass
J, Lehners N, Seckinger A, et al
Progression in smoldering myeloma is
independently determined by the
chromosomal abnormalities  del(17p),
t(4;14), gain 1q, hyperdiploidy, and tumor
load.J Clin  Oncol. 2013;31(34):4325—
4332.

© 2021 Tarafder; This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
https://lwww.sdiarticle5.com/review-history/83989

30


http://creativecommons.org/licenses/by/4.0

