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Abstract
Multiple myeloma (MM) is a B-cell neoplastic
disease characterized by excessive number of
abnormal plasma cells in the bone marrow and
overproduction of intact monoclonal immuno-
globulins or light chain (Bence Jones) proteins.
The average age of onset is about 60 years and
occurs more frequently in men than women.
MM is preceded by a premalignant condition
termed monoclonal gammopathy of undeter-
mined significance (MGUS). Age is an impor-
tant prognostic factor, and with each decade
from the age of 50 years to over the age of
80, the overall survival declines. This review
will provide an update on the clinical manage-
ment of multiple myeloma.

Keywords
Multiple myeloma · Monoclonal gammopathy
of undetermined significance (MGUS) · Bence
Jones proteins · B-cell neoplastic disease

Introduction

Multiple myeloma is a B-cell neoplastic disease
characterized by excessive number of abnormal
plasma cells in the bone marrow and over-
production of intact monoclonal immunoglobu-
lins or light chain (Bence Jones) proteins.The
cause is not known and the epidemiological pat-
tern remains obscure [1]. Age is the most signifi-
cant risk factor. Genetic factors, certain viruses,
certain chemicals and radiation and certain occu-
pations have been suggested as possible associa-
tions in its causation. It is possible that many
factors acting together result in myeloma.

Clinical Manifestations

The average age of onset is about 60 years and
occursmore frequently inmen thanwomen. Because
of its effects on the bone, bone marrow and kidney,
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the clinical features are osteolytic lesions, anaemia,
renal insufficiency and recurrent bacterial infections
[2] (Box 1). Physical examination reveals pallor,
bone tenderness, ecchymosis, papules, nodules, neu-
rological deficits, extramedullary plasmocytomas
and amyloidosis (macroglossia, shoulder pad sign –
bilateral swelling of the shoulder joints due to depo-
sition of amyloid). X-ray of the bones may show
typical punched-out lytic lesions (Fig. 1) or diffuse
generalized osteoporosis. MM patients are prone to
develop deep vein thrombosis and venous thrombo-
embolism [3]. About one-fifth of the patients at the
time of diagnosis will have renal insufficiency, and
about half over the course of the disease will have
renal dysfunction [4, 5].

Box 1 Clinical Symptoms of Multiple
Myeloma
Bone

Pain, pathological fractures
Localized tumours (plasmocytomas)

Blood

Bleeding manifestations
Hypercalcaemia
Hyperviscosity

Renal insufficiency
Neurological

Spinal cord compression
Carpal tunnel syndrome
Peripheral neuropathy

Infection

Bacterial (recurrent)

Information sources: [2, 4, 5].

MM is preceded by a premalignant condition
termed monoclonal gammopathy of undetermined
significance (MGUS) [6]. MGUS is marked by the

presence in the serum of less than 30 g/l of mono-
clonal IgG and IgA without any other evidence of
multiple myeloma, i.e. bone marrow plasmacytosis,
lytic bone lesions and decreased levels of normal
immunoglobulins. Long-term follow-up (for
30 years or more) of patients have shown that
multiple myeloma develops in up to 16% with an
annual actual risk of 0.8% [7].

Diagnosis

The basic tests include a full blood count, creati-
nine, uric acid, electrolytes and sedimentation
rate. All patients are screened with electrophoresis
of serum and urine. Immunofixation of the para-
protein band enables to identify the immunoglob-
ulin isotype of the paraprotein. Bone scanning
lacks specificity for myeloma and is not a suitable
alternative for radiological examination [8]. Bone
marrow aspiration is a decisive procedure in
establishing a definite diagnosis of myeloma
(Fig. 2). The criteria for the diagnosis of MM is
based on the clinical manifestations of end organ
damage and is referred to as CRAB [4]:
(i) hypercalcaemia, a serum calcium level more
than 2.75 mmol/L; (ii) renal insufficiency, creati-
nine more than 173 mmol/L; (iii) anaemia,
haemoglobin less than 10gm/dL; and (iv) bone
lesions [4].

Fig. 1 Lateral view of the skull with changes due tomultiple
myeloma showing numerous punched-out osteolytic areas
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Prognosis

Age is an important prognostic factor, and with
each decade from the age of 50 years to over the
age of 80, the overall survival declines [9]. The
total mass of myeloma cells correlate directly with
the bone lesions, hypercalcaemia and anaemia and
have prognostic value [10, 11]. In unselected
patients, the prognosis is 2.5–3 years (median
survival) [12]. A Mayo Clinic study revealed
that plasma cell labelling index, levels of thymi-
dine kinase, beta-2 macroglobulin, serum albumin
and C-reactive protein and age were significant
univariate prognostic factors [12]. Beta-2 micro-
globulin is a strong predictor of outcome and a
marker for the overall body tumour burden. Beta-
2 microglobulin and C-reactive protein together
have been used to estimate prognosis in terms of
median survival. If both levels are below 6 mg/l,
the survival is 54 months; if one component is less
than 6 mg/l, it is 27 months; and if both are greater
than 6 mg/l, it is 6 months [13]. CRP is useful to
gauge prognosis as CRP is a surrogate marker of
interleukin-6 and is often referred to as plasma cell
growth factor [13] Serum immunoreactive IL-6 is
a significant prognostic marker in multiple mye-
loma, and high level is regarded as a predictor of
poor prognosis [14]. It should be noted, however,
that beta-2 microglobulin may be raised in renal
failure and C-reactive protein may be raised due to
infective or inflammatory disorders. Myeloma can

be staged using the Durie–Salmon staging system
[15] which is divided into three stages – low-,
intermediate- and high-class cell mass – and
based on the severity of the anaemia, calcium
level, renal failure, presence or absence of bone
lesions and the quantity of abnormal proteins
using clinical parameters that predicted myeloma
cell tumour burden. It is useful as a measure of
prognosis. The International Staging System for
multiple myeloma relies mainly on the level of
albumin and beta-2 microglobulin and is regarded
as a simple and reliable predictor of survival dura-
tion [16–19]. Cytogenetic data contributes to sig-
nificant prognostic information although the yield
is low [3].

Treatment

In patients without comorbidities (cardiovascular
or significant renal impairment) and under
65 years of age, the aim of treatment is to improve
survival with an autograft which consists of a
3–6 months of induction therapy aimed at reduc-
ing tumour load and contamination of stem cell
harvests by malignant cells [20] followed by
autologous stem cell transplantation (ASCT). A
second stem cell transplantation 3–6 months after
the first is given for those who did not have a full
response to the first [21] (Fig. 3). Patients who are
very much older and with significant
comorbidities may be treated with oral chemo-
therapy (melphalan or cyclophosphamide and
prednisolone). However, ASCT is practical in
selected patients older than 65 years with good
functional status without severe comorbidities
[23]. Novel therapeutic agents (immunomodula-
tory drugs thalidomide and lenalidomide and pro-
tease inhibitor bortezomib) are now increasingly
used in the treatment of MM and the superiority of
adding one novel agent to melphalan plus predni-
sone [22]. Randomized controlled trials show that
in the elderly who are not eligible for transplant,
the addition of thalidomide to melphalan and
prednisolone results in response rates superior to
melphalan and prednisolone alone [23]. Recent
studies have shown a good response in a high

Fig. 2 Bone marrow showing polypoid plasma cells.
Reproduced with kind permission from Norvatis Company
Archives, Sandoz Atlas of Haematology FA Sandoz,1973
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proportion of patients treated with targeted
therapies.

New targeted drug therapies include three
drugs: thalidomide, its analogue lenalidomide and
the proteasome inhibitor bortezomib [24]. Neurop-
athy is a major side effect with thalidomide and
bortezomib and myelotoxicity with lenalidomide
[24]. Thalidomide and dexamethasone have been
shown to be as effective for induction before stem
cell transplantation as standard therapies [24]. Tha-
lidomide taken after stem cell transplantation pro-
longs event-free survival and prevents relapse as
compared with no therapy [25]. Treatment with
interferon alfa is controversial.

Lytic bone disease, bone pain and hyper-
calcaemia are common clinical manifestations of
myeloma. Myelomatous bone disease can be
treated or even prevented with bisphosponate
therapy. An uncommon side effect of this agent
is osteonecrosis of the jaw [24, 26, 27] (Fig. 3).

Impact

See ▶Chap. 29, “Lymphoproliferative Disorders”;
Box 2

Box 2 Key Points. Multiple Myeloma
Because of its effects on the bone, bone
marrow and kidney, the clinical features are
osteolytic lesions, anaemia, renal insuffi-
ciency and recurrent bacterial infections [2].

Box 2 Key Points. Multiple Myeloma
(continued)

Age is an important prognostic factor,
and with each decade from the age of
50 years to over the age of 80, the overall
survival declines [9].

Patients who are very much older and
with significant comorbidities may be
treated with oral chemotherapy (melphalan
or cyclophosphamide and prednisolone).

However, ASCT is practical in selected
patients older than 65 years with good func-
tional status without severe comorbidities
[23].

New targeted drug therapies include
three drugs: thalidomide, its analogue
lenalidomide and the proteasome inhibitor
bortezomib [24].

Multiple Choice Questions
1. A 70-year-old man complained of fatigue,

tiredness, weakness and low back pain over
3–4 months. Routine blood smear showed
normocytic normochromic anaemia with rou-
leaux formation. The sedimentation rate was
markedly increased. The diagnosis was multi-
ple myeloma.

The following would be consistent with the
patient’s illness, except:
A. Beta-2 microglobulin is elevated.
B. X-ray of bones shows generalized

osteoporosis.

Multiple myeloma
(symptomatic)

<50 years up to 65 years >65 years

with normal renal with co-morbidities

function and good

performance status

allogeneic bone marrow
transplantation

autologous stem-cell
transplantation

chemotherapy*

Fig. 3 Treatment of
multiple myeloma based on
age and comorbidities
(Information source: Attal
et al. [25]; Harousseau [22])
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C. Serum level of monoclonal protein is
>30 g/L.

D. Serum electrophoresis shows polyclonal
pattern.

2. The following are associated with para-
proteinaemia, except:
A. Chronic granulocytic leukaemia
B. Chronic lymphatic leukaemia
C. Primary amyloidosis
D. Macroglobulinaemia

MCQ Answers

1 = D; 2 = A

Short Answer Questions
1. List four clinical and laboratory findings for the

diagnosis of multiple myeloma.

SAQ Answers

1. Peak incidence between 60–70 years
2. Blood marrow plasmacytosis of >10%
3. Multiple osteolytic lesions on X-ray
4. Bence Jones proteinuria
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