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Just the facts: how to diagnose and manage patients with multiple
myeloma in the emergency department?
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Clinical scenario

A 67-year-old male presents to a rural emergency depart-
ment (ED) with a 2-month history of progressive fatigue
and weight loss . He also noted significant back pain in the
preceding 2 weeks. His heart rate is 110 beats per minute,
the rest of his vital signs are within normal limits. He has
skin pallor and tenderness to percussion in the mid-thoracic
spine (Fig. 1).

What is multiple myeloma and which patients are
typically affected?

Multiple myeloma is a hematologic malignancy character-
ized by the clonal proliferation of plasma cells in the bone
marrow. It is the second most common hematologic malig-
nancy, affecting approximately 3300 patients in Canada
annually. Multiple myeloma is typically a disease of older
adults, with median age at diagnosis of 65-70 years [1].
However, multiple myeloma also occurs in younger adults,
with roughly 16% of cases occurring in patients younger
than 50 years [2]. It is more common in males and black
patients. Multiple myeloma remains non-curable with mul-
tiple episodes of treatment and disease relapse. The median
survival of multiple myeloma patients is approximately
5-10 years.

P< Hans Rosenberg
hrosenberg@toh.ca

1 The Ottawa Hospital, Ottawa, ON, Canada
University of Ottawa, Ottawa, ON, Canada

Juravinski Cancer Centre, Hamilton, ON, Canada

Published online: 18 February 2022

How do patients with multiple myeloma present?

Multiple myeloma patients present commonly with one or
more of the “CRAB” symptoms which reflect end organ
damage: hyperCalcemia, Renal failure, Anemia, or lytic
Bone lesions. Other common symptoms include fatigue,
weight loss, and infections. Symptoms of hypercalcemia,
renal failure and anemia may be challenging to discern.
Bone pain is present in 60% of patients at the time of diagno-
sis, and 80% of patients have osteolytic bone lesions on x-ray
[3]. Symptoms range from asymptomatic to severe bone pain
from acute fractures, as well as neurologic compromise from
spinal cord compression.

What investigations are required to expedite
the diagnosis and evaluate for complications?

If multiple myeloma is suspected clinically, basic investiga-
tions should include a complete blood count, electrolytes,
creatinine, albumin, total protein, calcium, quantitative
immunoglobulins (IgA, IgG and IgM levels), and plain
films of symptomatic bone areas. Investigation to look for
the presence of a monoclonal protein should be ordered if
possible, including serum and urine protein electrophoresis
and immunofixation and a serum free light chain assay. Mul-
tiple myeloma would classically reveal a high total protein
and low serum albumin, and this combination should raise
the suspicion.

Are there emergencies that the ED physicians
should be on the lookout for in patients
with multiple myeloma?

The most common serious emergencies in patients with multi-
ple myeloma are spinal cord compression, acute kidney injury
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Fig. 1 Infographic—How to diagnose and manage patients with multiple myeloma in the ED
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and hypercalcemia. Spinal cord compression can present with
back pain, lower extremity paresthesia and/or weakness/paral-
ysis, ataxia. Cauda equina syndrome can be seen with bowel
and/or bladder dysfunction (usually urinary retention or fecal
incontinence), or saddle anaesthesia. The upper extremities
can be involved in thoracic or cervical spine lesions. Mag-
netic resonance imaging of the entire spine should be per-
formed immediately if spinal cord compression is suspected,
computed tomography is an alternative if magnetic resonance
imaging is not available [4]. If spinal cord compression is con-
firmed, treatment needs to begin as soon possible to prevent
permanent neurologic sequelae. Multiple myeloma patients
seen in community/rural ED with features concerning for
spinal cord compression should be transferred for necessary
imaging and emergent treatment. Urgent management of spi-
nal cord compression in multiple myeloma includes high dose
intravenous steroids [4] (i.e., dexamethasone 10 mg intrave-
nous every 6 h); however, consultation with radiation oncol-
ogy and/or neurosurgery is required for further management.

Acute kidney injury (usually due to accumulation of
light chains secreted by multiple myeloma cells) occurs in
up to 50% of patients with multiple myeloma, and can be
the initial presentation, occur at relapse, or as a treatment
complication [5]. Management should include optimizing
hemodynamics, brisk hydration with saline to establish high
urine flow, and correction of precipitating factors which
could include hypercalcemia [5].

Hypercalcemia occurs in roughly 15-30% of patients
at the time of diagnosis [5], but it is more common if the
patient also has renal failure. Treatment requires aggressive
hydration in combination with intravenous bisphosphonate,
dose-adjusted to estimated glomerular filtration rate. Histori-
cally diuretics were recommended, however they should only
be used in the event of concomitant severe volume overload.

What are the common complications of multiple
myeloma treatment that ED physicians need to be
aware of?

The three main classes of drugs used to treat myeloma are
the immunomodulators (lenalidomide, pomalidomide), Pro-
teosome inhibitors (bortezomib, carfilzomib), and mono-
clonal antibodies (daratumumab). Immunomodulators can
cause a classic morbilliform rash in which typically involves
the trunk and proximal limbs. Mild to moderate cases are
managed with topical corticosteroids and antihistamines,
whereas drug interruption and systemic steroids are reserved
for severe reactions. Immunomodulators also carry a risk
of venous thromboembolism, occurring in 5-20% of mul-
tiple myeloma patients [6]. Proteosome inhibitors carry a
significant risk of herpes zoster reactivation, especially if
the patient is not taking prophylactic antivirals. Peripheral
neuropathy, diarrhea and constipation are also common side

effects of proteosome inhibitors. Carfilzomib in particular
has been associated with heart failure in rare circumstances.
Infections are common in patients with myeloma due to the
immune dysregulation of the illness and treatment. Mono-
clonal antibodies exacerbate the risk of infection and most
notably pneumonia, with upwards of 80% of monoclonal
antibodies treated patients developing infections, of which up
to 20% are severe [7]. Additionally, many multiple myeloma
drugs can cause cytopenias and therefore transfusions and/
or urgent management of infections with febrile neutropenia
protocol may be required.

Case resolution

The patient’s blood work shows a hemoglobin of 97 g/L,
creatinine of 232 micromol/L, calcium of 2.8 mmol/L with
an albumin of 26 g/L. Thoracic and lumbar spine radiograph
shows multiple lytic lesions with a fracture at the 12th tho-
racic vertebra. He has no neurological signs on exam and
a post void residual of 20 mL. Given the findings the ED
physician is highly suspicious for multiple myeloma as a
diagnosis. She begins immediate fluid hydration with normal
saline and pamidronate. The regional hematology consultant
is contacted and requests for the patient to be transferred to
the nearby academic centre for admission.
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