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This article is written on behalf of the Medical and
Scientific Advisory Group, Myeloma Australia.

Multiple myeloma (MM) is a clinically aggressive
blood cancer that requires prompt assessment

and treatment to avoid irreversible organ damage.
The finding of monoclonal protein on serum or

urine testing is a hallmark feature of MM, and other
laboratory investigations are readily available to help
establish the diagnosis. A range of effective treatment
options are available to control the disease in order to
alleviate symptoms, delay organ damage and
prolong survival.

KEY POINTS

Multiple myeloma is a common blood cancer that is most
frequently diagnosed in late adulthood.

Timely diagnosis is important and relies on an appropriate
index of suspicion supported by several key investigations
that are readily available in the primary care setting.
Patient outcomes are improving because of an expanding
range of therapies that produce meaningful improvements
in survival and quality of life.

Care needs for patients with multiple myeloma can be
complex and are best met with a multidisciplinary
approach based on shared care between the GP and

specialist haematologist.
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ultiple myeloma (MM) is one of the most common
blood cancers; however, it may be unfamiliar to many
GPs because of its relatively low prevalence compared
with other cancers. MM represents the most clinically
aggressive form of a spectrum of plasma cell disorders, often
presenting with multisystem manifestations and a median life
expectancy in Australia of 5.5 years from the time of diagnosis.!
MM can be rapidly recognised and triaged in the primary care
setting with several key investigations. Timely referral is important
to avoid permanent organ damage and functional impairment,
so a high index of suspicion is required when faced with charac-
teristic clinical and laboratory findings. This article provides a
guide to diagnosing and managing MM in general practice.

Diagnostic approach

The cardinal laboratory feature of MM is the presence of mono-
clonal protein (M protein) in serum or urine. M proteins may be
detected during investigation of clinical symptoms, unexplained
renal failure or anaemia, or incidental laboratory abnormalities,
such as a raised erythrocyte sedimentation rate or total serum
protein level. As not all M proteins signify MM, the term ‘mono-
clonal gammopathy’ is often used to refer to the presence of
M proteins in the blood until a definitive diagnosis is made.
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The M protein is most commonly an intact immunoglobulin
(Ig) composed of both heavy (IgG, IgA, IgD, IgE or IgM) and light
(kappa or lambda) chains (relative frequency: 80%) (Figure 1).?
Alternatively, there may be excessive and imbalanced production
of a single light chain isotype without a heavy chain component
(12%).2 Occasionally, two or more M proteins are detected and,
rarely, no M band is detected. Light chains detectable in the urine
are referred to as Bence-Jones proteins.

The finding of a monoclonal gammopathy should prompt
further investigations to assess the underlying plasma cell clone
and to screen for myeloma-defining events that, in turn, guide
the urgency of referral (Table 1). The combination of serum and
urine immunofixation electrophoresis with serum free light
chain evaluation has a high negative predictive value for plasma
cell disorders; hence, normal results should prompt investigations
for other causes. In cases of focal bone pain or suspected fractures,
imaging with plain radiography is appropriate as a first-line
investigation; however, imaging of the complete skeleton using
low-dose CT is required to exclude subclinical lesions at
other sites.?

Disease definitions

MM develops most commonly in the setting of non-IgM or light
chain monoclonal gammopathy, which characteristically progresses
through two precursor phases: monoclonal gammopathy of unde-
termined significance (MGUS) and smouldering myeloma (SM).
Each phase is defined by the burden of clonal plasma cells as assessed
by M protein and bone marrow plasma cell quantitation (Figure 2).*°
Progression to MM is characterised by the occurrence of myeloma-
defining events in patients with MGUS or SM (Box 1). The tradi-
tional CRAB’ criteria (hypercalcaemia, renal impairment, anaemia
and bone disease) are somewhat stringently defined by international
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Figure 1. Intact immunoglobulin structure.

TABLE 1. INVESTIGATIONS TO CONDUCT ON FINDING A
MONOCLONAL GAMMOPATHY

Investigation

Important abnormalities

Serum protein
immunofixation
electrophoresis

Monoclonal protein (IgG 50%, IgA 11%,
1M 18%)

Serum FLC assay

Elevated light chain

(kappa or lambda) with abnormal
kappa:lambda ratio

FLC ratio may be abnormal in
chronic kidney disease

Urine protein
immunofixation
electrophoresis™®

Monoclonal protein and/or
urinary light chains
(Bence-Jones proteinuria)
Albuminuria

Serum immunoglobulin
assay

Reduction in uninvolved
immunoglobulins (‘immune paresis’)

Low-dose CT skeletal
survey

¢ Lytic bone lesions
¢ Reduction in bone density

Full blood count

* Normocytic anaemia
¢ Circulating plasma cells

Measurement of
urea and electrolyte
levels

* Hypercalcaemia
* Renal impairment

Measurement of
albumin, B2M and LDH
levels

Hypoalbuminaemia and elevated
B2M and LDH levels are independently
prognostic of survival

Bone marrow biopsy*

Abbreviations: B2M = beta 2 microglobulin; FLC = free light chain; Ig = immunoglobulin;

LDH = lactate dehydrogenase.

* 24-hour timed collection preferred.

T Not required for referral.

Excess clonal plasma cells
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MULTIPLE MYELOMA IN GENERAL PRACTICE continued I

Prevalence 5%

MGUS

BMPC level: <10%
MDEs: absent

Rate of progression

M protein level: <30g/L

0.5%

SM
M protein level: >30g/L or
BMPC level: 10 to 60%
MDEs: absent

1% per year

5 to 20% per year

Less than 0.05%

MM
M protein level: any
BMPC level: >10%
MDEs: present

Figure 2. Developmental phases of multiple myeloma.3*

Abbreviations: BMPC = bone marrow plasma cell; MDE = myeloma-defining event; MM = multiple myeloma; MGUS = monoclonal gammopathy of undetermined significance; SM = smouldering myeloma.

guidelines with specific laboratory cutoffs;
however, in the absence of alternative
causes and especially with rapid tempo of
progression, any degree of anaemia, hyper-
calcaemia or renal impairment should
prompt screening for MM. Updates to the
CRAB criteria were proposed in 2014,
which incorporate additional findings on
MRIand bone marrow biopsy that predict
ahigh risk of progression to CRAB criteria-
fulfilling disease, thus providing a clinical
indication for treatment.*

In IgM monoclonal gammopathy, the
M protein is produced by clonal lymphoid
cells, rather than plasma cells. Although

1. MYELOMA-DEFINING EVENTS IN
PATIENTS WITH MONOCLONAL
GAMMOPATHY

Any of the CRAB criteria

(indicate active organ damage)

¢ C: Hypercalcaemia (serum calcium
greater than 2.75mmol/L)

¢ R: Renal impairment (serum creatinine
greater than 177 mcmol/L)

* A: Anaemia (haemoglobin less
than 100g/L)

* B: Lytic bone lesions (one or more
lytic lesions detected on radiography
or CT)

Biomarkers of malignancy

(predict high risk of developing CRAB

criteria features within two years)

* More than one focal lesion detected
on MRI

e FLC ratio greater than 100
* BMPC level greater than 60%

Abbreviations: BMPC = bone marrow plasma cell;
FLC = free light chain.
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progression to MM may rarely occur in
these patients, it is more common to see
progression to B-cell lymphomas, such as
Waldenstrom macroglobulinaemia,
chronic lymphocytic leukaemia and
follicular lymphoma.

MGUS of any subtype can occasionally
cause manifestations of disease that are the
result of particular physicochemical prop-
erties of the M protein that cause deposition
or toxicity in various organs, with the heart,
kidneys, nerves and skin being particularly
affected. Patients may present with the
insidious onset of heart failure, nephrotic
syndrome, sensory neuropathy and skin
changes. These syndromes can occur at
minute serum concentrations of M protein
and, in most cases, require tissue biopsy
for accurate diagnosis. The term ‘mono-
clonal gammopathy of clinical significance’
was coined to encompass this group of
rare conditions, the further discussion of
which is beyond the scope of this article.

When to refer patients

A general approach to the rapid assessment
of monoclonal gammopathy is presented
in the Flowchart. Comprehensive guidance
is also available through the national
Optimal Care Pathways (https:/www.
canceraustralia.gov.au/optimal-cancer-
care-pathways). Emergent assessment
and management are essential in cases of
advanced organ dysfunction, threatened
spinal cord compression or uncontrolled
symptoms to avert complications, such as
paraplegia, pathological fracture and dial-
ysis dependency. Urgent outpatient referral
is generally appropriate for ambulatory
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patients with high M protein levels or fea-
tures consistent with the CRAB criteria
without imminent organ compromise.
Patients with small M proteins who are
asymptomatic with normal organ function
can be referred for nonurgent assessment.
Telephone discussion with alocal haema-
tologist is strongly encouraged if the refer-
ring doctor is concerned about the optimal
course of action.

Principles of treatment
The goals of treatment for MM are to induce
and maintain disease control sufficient
to relieve symptoms and delay further
myeloma-related organ damage. Relapse
remains inevitable, and patients will
generally cycle through several lines of
treatment, with shortening remission dura-
tions and cumulative treatment toxicity,
eventually leading to treatment cessation
and palliative care. The most commonly
used agents for MM treatment are listed
in Table 2. Therapies tend to be used in
combinations of two, three or even four
agents concurrently, and there isan increas-
ing trend towards continuous or ‘mainte-
nance’ therapy in all lines of treatment, as
this may be associated with longer remis-
sion duration and, in some cases, overall
survival compared with defined-duration
treatment.®

The current standard of care in Aus-
tralia for newly diagnosed MM is ‘triplet’
induction therapy with subcutaneous
bortezomib, oral lenalidomide and oral
dexamethasone delivered in the outpatient
setting for six to eight cycles.® Patients with
frailty or those who are very elderly may
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MULTIPLE MYELOMA IN GENERAL PRACTICE continued I

WHEN TO SUSPECT MULTIPLE MYELOMA

Clinical features

* Bone or back pain

¢ Minimal trauma fracture

¢ Systemic symptoms
(e.g. weight loss, fatigue)

¢ Recurrent infections

Laboratory features

* Normocytic anaemia

* Raised levels of globulins
or serum protein

Raised ESR

¢ Hypercalcaemia

* Renal impairment

¢ Proteinuria

Y

Screen for MM

« SPEP

e Serum FLC

« UPEP

]

M protein absent,
normal FLC ratio

v

MM unlikely:
investigate for other
causes

Y

M protein present or
abnormal FLC ratio

v

MM possible:
screen for CRAB criteria
(Table 1)

\J

¢ Acute kidney injury
(eGFR <15mL/min/1.73 m?)
¢ Severe uncontrolled pain
* Neurological compromise
e Symptomatic anaemia
requiring transfusion
e Serum calcium level:
greater than 3.5 mmol/L

\/

ED referral

v ¥

* CRAB features
present

* M protein level:
greater than 15g/L
(1gG), or IgA of any
concentration

e Serum FLC ratio:
greater than 8

\

Urgent OPD referral

* M protein level: less
than 15g/L (IgG)

e Serum FLC ratio:
less than 8

* CRAB features
absent

Nonurgent OPD
referral

Abbreviations: ED = emergency department; eGFR = estimated glomerular filtration rate; ESR = erythrocyte
sedimentation rate; FLC = free light chain; MM = multiple myeloma; OPD = outpatient department; SPEP = serum

protein electrophoresis; UPEP = urine protein electrophoresis.

require dose attenuation or de-escalation
to ‘doublet’ regimens to minimise toxicity.
Patients who meet fitness and age criteria
may be offered high-dose melphalan
chemotherapy followed by autologous stem
cell transplantation to enhance treatment
response and prolong remission duration.
Most patients will then continue on oral
lenalidomide maintenance therapy until
disease relapse or the development of
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intolerable side effects. Second-line
therapies comprise combinations of the
drugs listed in Table 2.

Emerging therapies

Exciting emerging agents that rely on
immunological rather than cytotoxic
mechanisms have led to outstanding
responses in clinical trials and promise the
imminent arrival of an entirely new class
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of therapies for MM. T-cell engagers are
antibody drugs that bind simultaneously
to T-cells and MM cells, bringing the two
into close proximity and inducing
T-cell-mediated tumour cell death.” Chi-
meric antigen receptor T-cells are produced
by genetically manipulating T-cells to
express a MM cell-specific receptor,
through which binding to MM cells causes
T-cell activation and tumour cell death.?
Both therapies have been shown to produce
high response rates in patients with
advanced myeloma, with prolonged remis-
sions compared with those following con-
ventional care regimens. Novel toxicities
associated with these agents include
cytokine release syndrome, a systemic
inflammatory state caused by T-cell
cytokine storms, and immune effector
cell-associated neurotoxicity syndrome,
characterised by a range of usually transient
neurological deficits, the mechanism of
which remains unclear.

Supportive care and the role of
the GP

Supportive care is critically important for
optimal outcomes in patients with MM,
and GPs play an important role in this
area. Medical and psychosocial issues
frequently arise during treatment, and
a multidisciplinary approach is recom-
mended to support patient-centred care.
In addition to ‘routine’ primary care,
the following key aspects should be
considered.

Infection prevention

Patients with MM are at an increased risk
of contracting infections because of
impaired immune function associated
with both the disease and treatment. The
most common cases involve bacterial and
viral respiratory tract infections and
reactivation of varicella zoster virus, which
occurs during treatment in up to 20% of
patients.” All patients should be vaccinated
for influenza, COVID-19, Streptococcus
pneumoniae and Neisseria meningitidis.
Antimicrobial prophylaxis varies accord-
ing to the treatment regimen, although
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Drug class Examples

TABLE 2. COMMONLY USED TREATMENTS FOR MULTIPLE MYELOMA

Common adverse effects

Corticosteroids
¢ Prednisone

* Dexamethasone * Insomnia

* Mood disturbance
Proximal myopathy

¢ Diabetes
Immunomodulatory ¢ Lenalidomide ¢ Venous thromboembolism
agents * Pomalidomide ¢ Cytopenia
¢ Thalidomide e Skin rash
¢ Gl disturbance
* Peripheral neuropathy
Proteasome inhibitors * Bortezomib * Peripheral neuropathy
¢ Carfilzomib * Thrombocytopenia
* Ixazomib e Dyspnoea
Monoclonal antibodies ¢ Daratumumab  Infusion-related reaction
¢ Elotuzumab
¢ |satuximab
Alkylating agents ¢ Melphalan ¢ Cytopenia

Cyclophosphamide * Gl disturbance

T-cell-redirecting therapies | ¢ Teclistamab

* Cilta-cel
* |da-cel

(TCEs, CART) ¢ Talquetamab

Abbreviations: CART = chimeric antigen receptor T-cell; Gl = gastrointestinal; TCE = T-cell engager.

¢ Cytokine release syndrome
e Cytopenia
* Neurotoxicity

most patients receive prophylaxis against
herpes zoster and Pneumocystis pneu-
monia as part of routine supportive care.
Prompt treatment of intercurrent infec-
tion is encouraged when patients present
to their GPs for assessment, and a low
threshold for referral to a hospital for
assessment and intravenous treatment
should be adopted in patients presenting
with clinical signs of moderate to severe
infection.

Bone health

MM causes reduced bone density, and
regular bisphosphonate use is a part
of standard care in all patients. The
frequency of administration is higher
than that for osteoporosis, and it is
recommended that patients undergo
six-monthly to annual dental reviews
to screen for osteonecrosis of the jaw."
Calcium and vitamin D supplementation
are generally encouraged in the presence
of normocalcaemia."
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Chronic pain

Many patients experience both acute and
chronic pain related to lytic bone disease,
pathological fractures and treatment-related
peripheral neuropathy. Pharmacological
treatments are often required, including
paracetamol, neuropathic agents and opioids.
Authority approval for monthly quantities
of controlled analgesic agents is preferable to
avoid shortfalls in patient supply. NSAIDs
are generally discouraged because of con-
cerns about additive nephrotoxicity. Non-
pharmacological modalities, including
radiotherapy, heatpacks, acupuncture and
massage, may be effective for chronic pain.

Mental health and advanced

care planning

Patients with MM experience the poorest
quality of life compared with patients with
other cancers.”? Chronic symptoms, indef-
inite therapy duration and the threat of
relapse can be psychologically burdensome,
placing patients at risk of developing
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TABLE 3. SUPPORTIVE CARE CHECKLIST FOR CHRONIC MULTIPLE MYELOMA MANAGEMENT

Checklist item Management approaches

1. Symptom review

Bone pain

Pharmacological agents:

- regular dose of paracetamol

- sustained-release opioids at minimum required doses

- immediate-release opioids for incidental or breakthrough pain

* Nonpharmacological approaches (e.g. heat, acupuncture)

* Imaging of new or worsening sites of pain to exclude fractures or new lytic lesions

* Community palliative care referral for pain and symptom management and support

Peripheral neuropathy * Increase in blood flow with heat and massage with menthol-based creams (with caution regarding
the risk of burns with reduced sensation)
Pharmacological agents: pregabalin, gabapentin, amitriptyline, duloxetine

Gastrointestinal disturbance * Antiemetics
High-fibre diet, pear juice or aperients to relieve constipation
Colestyramine for lenalidomide-induced diarrhoea

Insomnia Counselling regarding sleep habits
¢ Early-morning corticosteroid dosing, so hyperactive effects are experienced during the day

* Sedative medications on dexamethasone dosing days

Rash Oral antihistamines

Topical low-dose corticosteroid cream

2. Vaccination

Streptococcus pneumoniae PCV13, followed by PPV23 at least eight weeks later
Neisseria meningitidis Two doses of conjugate ACWY and B vaccines, at two-month interval
Influenza ¢ Annual vaccination, with adjuvant dose for patients older than 65 years of age

* Vaccination of household members advisable

COVID-19 e Minimum three doses of vaccine
* Bivalent products for boosters recommended

Shingles * Two doses of recombinant subunit vaccine (varicella virus recombinant vaccine) at one- to two-
month interval
 Live-attenuated vaccine not recommended

Post-ASCT Treatment centre to administer from six months post-transplantation

3. Medication review

Supportive care * Antimicrobial prophylaxis per treating haematologist
e Proton pump inhibitors for gastric prophylaxis in patients taking regular corticosteroids
* Thromboprophylaxis for patients taking immunomodulatory imide drugs (aspirin, LMWH or NOACs)

4. Allied health referrals

Dental Six- to 12-monthly

Dietitian As required for weight loss or anorexia
Physiotherapist or exercise As required

physiologist

Psychologist As required

5. Cardiovascular risk factor modification

6. Screening for other cancers

Skin checks Annual

Breast checks, colorectal cancer Per guidelines
screening, prostate checks

7. Psychosocial review

Mood assessment Each visit

Community support Each visit

Advanced care planning ¢ Advanced health directive
e Will

e Enduring Power of Attorney

Abbreviations: ASCT = autologous stem cell transplantation; COVID-19 = coronavirus disease; HDM = high-dose melphalan; LMWH = low-molecular-weight heparin; NOAC = nonvitamin K
antagonist oral anticoagulant.
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MULTIPLE MYELOMA IN GENERAL PRACTICE continued I

2. RESOURCES FOR FURTHER
INFORMATION

Myeloma Australia
https://myeloma.org.au
Leukaemia Foundation
https://www.leukaemia.org.au
eviQ

https://www.evig.org.au
Cancer Council
https://www.cancer.org.au

depression and carers at risk of experienc-
ing burnout. The GP-patient relationship
is a valuable source of support outside of
the hospital setting and is often the optimal
environment to broach discussions about
end-of-life planning and goals of care.
Valuable support can also be provided
using a mental healthcare plan.

Chronic disease management plan
Many patients are unaware of their entitle-
ment to subsidised allied health pro-
fessional support. Cost is often a barrier to
enlisting the expertise of exercise physiolo-
gists, dietitians and podiatrists, among
others. The Chronic Disease Management
Planisan excellent way to provide equitable
access to these services.”” A checklist to
assist with formulating this plan is provided
in Table 3.

Exercise

MM typically causes patients to experience
overwhelming fatigue, as well as pain asso-
ciated with bone lesions or fractures. These
symptoms make it difficult for patients to
find motivation to exercise or, in the case
ofbone pain, produce fear of causing more
damage. Exercise can help reduce fatigue
and maintain muscle mass and bone den-
sity, but it must be incorporated with guid-
ance. Referral to exercise physiology under
the Chronic Disease Management Plan is
highly recommended for these patients.”

Resources for information

about MM

The treatment landscape in Australia is
largely dictated by PBS reimbursement

MedicineToday
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restrictions; hence, patients and GPs
obtaining information from overseas
sources may be frustrated to find that
certain therapies are not available in Aus-
tralia. Some key local sources of informa-
tion about the disease, treatments and
supportive care are provided in Box 2.

Conclusion

The role of GPs in managing MM is
twofold: to recognise the disease and refer
patients appropriately for specialist con-
sultation: and to provide co-ordinated,
multidisciplinary supportive care through-
out the disease course. Treatments for MM
are often complex, individualised and
rapidly changing; thus, close communi-
cation between the patient, specialist and
GP is necessary to achieve the best possible
outcomes. MT
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