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Multiple myeloma is a malignancy of 
terminally differentiated plasma cells 

and is part of a range of disorders known 
as the monoclonal gammopathies. These 
disorders also include the precursor states 
monoclonal gammopathy of undetermined 
significance (MGUS) and smouldering 
multiple myeloma (SMM), which 
are generally asymptomatic.

Primary genetic alterations that 
lead to the development of MGUS, 
SMM and, eventually, multiple 
myeloma include chromosomal 
translocations and aneuploidy. 
Chromosomal translocations frequently 
involve IGH (encoding the immunoglobulin 
heavy chains) and lead to overexpression of 
several partner genes, such as NSD2 (also known 
as MMSET) and CCND1. The most common form of 
aneuploidy in multiple myeloma is hyperdiploidy 
and is estimated to occur in 
~52% of patients. Secondary 
genetic alterations include 
mutations in KRAS, NRAS, 
FAM46C and TP53, in 
addition to epigenetic 
alterations. These 
secondary alterations 
increase in frequency 
from MGUS, SMM to 
multiple myeloma.

Despite drastic improvements in 
patient survival, new therapies 
for the treatment of multiple 
myeloma, particularly for patients 
with relapsed disease, are needed. 
To this end, several therapies 

are being tested in clinical 
trials, including immune-based 
therapies (monoclonal antibodies, 
immune checkpoint inhibitors and 
chimeric antigen receptor T cells) 
and small molecules.

In general, treatment of multiple myeloma 
is commenced when patients show signs of 
end-organ damage (CRAB features). Several 
factors influence the choice of initial therapy, 
including patient age, the presence of high-risk 
genetic alterations and the eligibility of the 
patient for autologous haemopoietic stem 
cell transplantation (ASCT). Frequently used 
management strategies include pharmacological 
therapies (commonly proteasome inhibitors, 
immunomodulatory drugs and steroids) and 
ASCT in eligible patients.

Although we cannot prevent the 
development of multiple myeloma, 
delaying the progression of MGUS 
or SMM to active disease might be 
possible. Indeed, patients with SMM 
who are at high risk of progression 
can benefit from treatment; in one 

study, patients with high-risk 
SMM who received 

treatment with 
lenalidomide and 

dexamethasone 
had a 
significantly 
longer time to 

progression 
to multiple 

myeloma than 
untreated patients.
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Most patients with multiple myeloma 
will relapse. Patients who relapse 

within 18 months of starting initial therapy 
generally have poor outcomes.

‘High-risk’ 
genetic alterations 
that confer a poor 

prognosis include chromosomal 
translocations t(4;14) and 

t(14;16), and the deletion of the 
short arm of chromosome 17 

(del(17p))

MGUS SMM Multiple
myeloma 

Initiation Progression

B cell

Secondary genetic events

Primary genetic
events

Radiographic imaging (X-ray, 
CT imaging and PET–CT) 
should be used to identify the 
presence of bone disease in 
all patients 

Multiple 
myeloma has 

been estimated to 
account for 1.7% of all 
malignancies and 10% 
of all haematological 
malignancies in the 

United States 
in 2017

No specific 
genetic event 

underlying the 
progression from MGUS 

to SMM has been identified, 
although some genetic and 

epigenetic alterations 
confer an increased risk 

of progression

Diagnosis of 
multiple myeloma 

is made according to 
the International Myeloma 
Working Group Criteria; a 
bone marrow composition 

of ≥10% clonal plasma cells 
and the presence of one or 

more myeloma-defining 
events are sufficient 

for diagnosis

CRAB features
C – hypercalcaemia
R – renal insufficiency
A – anaemia
B – bone disease

Myeloma-defining events 
include a clonal bone 
marrow plasma cell 
percentage of ≥60%, a 
serum free light-chain ratio 
of ≥100, the presence of 
>1 bone lesion (>5 mm in 
size) on MRI or the presence 
of CRAB features
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