
M ultiple myeloma (MM) is a fatal, 
malignant neoplasm that origi-
nates in the plasma cells of bone 

marrow. A genetic mutation in the plasma 
cells creates myeloma cells, which replicate 
and produce monoclonal protein (M-pro-
tein). This accumulation of cells and abnor-
mal protein can result in destruction and 
eventual marrow failure.1,2

MM’s insidious nature means it often 
goes undetected or misdiagnosed in its 
early stages; this delayed diagnosis can 
cause sequelae that limit quality of life. 
Furthermore, the five-year survival rate 
for myeloma varies by stage at which the 
disease is diagnosed: from 48% for distant 
(metastasized) myeloma to 71% for local-
ized disease.3 It has also been noted that, 
in the past two decades, improvements in 
available treatment options and support-
ive care have contributed to a doubling of 
median survival time (from three years to 
six years).4 It is therefore paramount that 
providers be aware of MM and its signs to 
facilitate early diagnosis and treatment.

INCIDENCE AND EPIDEMIOLOGY
MM accounts for 1% of all cancers and 
about 10% of all hematologic malignan-
cies.5 In 2017, the American Cancer Soci-
ety estimated that more than 30,000 new 
cases of MM would be diagnosed in the 

United States.6 Additionally, MM was ex-
pected to cause more than 12,000 deaths 
last year.6

Median age at diagnosis is 69.3 In fact, 
75% of men are older than 75 and 79% of 
women are older than 70 at diagnosis.1 

Apart from age, other risk factors for 
MM have been identified but not fully ex-
plicated. For example, the disease is more 
common in men than in women (with 
men comprising two-thirds of new cases 
per year).3 MM is also two to three times 
more common in black than in white per-
sons, making it the most common hema-
tologic malignancy in this demographic 
group.3,7 

The possibility of a genetic predisposi-
tion has also been studied. Several analy-
ses have indicated an increased risk for 
MM in patients with a family history of 
the disease—as much as four times high-
er in those with an affected first-degree 
relative. This risk was further elevated 
in black compared with white patients 
(odds ratios, 17.4 and 1.5, respectively).7 
However, many patients with MM have 
no relatives with this disorder.6,8 

DISEASE PROGRESSION
Almost all patients who develop MM 
also experience an asymptomatic pre-
malignant stage called monoclonal gam-
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mopathy of undetermined significance 
(MGUS). MGUS is present in 3% to 4% 
of the general population older than 50 
and is often an incidental finding. This 
stage almost always precedes MM—but 
because it is asymptomatic, only 10% of 
individuals diagnosed with MM have a 
known history of MGUS.8 

In some patients, an asymptomatic 
intermediate stage called smoldering 
multiple myeloma (SMM) can be identi-
fied. SMM progresses to MM at a rate of 
10% per year for the first five years; the 
rate decreases to 3% per year over the 
following five years, and 1% per year af-
ter that.8

MM is not curable, but as noted, the 
survival rate is steadily increasing due 
to rapidly evolving treatment regimens. 
Discussion of treatment is outside the 
scope of this article, but early diagnosis 
can improve quality of life and clinical 
outcomes and prolong life expectancy.

SYMPTOMS
The initial symptoms of MM can be 
nonspecific and may lead the provider 
to suspect a host of other conditions.2,6 
(Those for advanced disease are also 
vague but tend to be more pronounced.) 
These may include fatigue, weakness, 
easy bruising or bleeding, and bone 
pain. Other common clinical manifes-
tations of MM are anemia, chronic in-
fection, bone disease, and/or renal fail-
ure.1,4 Patients may also experience loss 
of appetite, nausea, vomiting, increased 
thirst, and increased urination.9 

Recent studies have shown that patients 
with SMM and/or MGUS also exhibit early 
signs of bone disease and increased risk for 
fracture.10 Eighty percent of patients who 
progress to MM have evidence of patho-
logic bone fractures.10 It is also possible for 
bones in the spine to weaken and collapse, 
pressing on the spinal nerves. This is known 
as spinal cord compression, which can 
manifest with sudden, severe back pain or 
numbness and/or muscle weakness (most 
often in the legs).6

MM must be included in the differential 
diagnosis, particularly when symptoms do 

not point to one specific disease process. 
Without early diagnosis, disease progres-
sion can result in complications such as 
bone fracture and osteoporosis, reduced 
kidney function, peripheral neuropathy, 
chronic anemia, and ultimately, death.2,6 
The presence of bone fractures increases 
mortality risk by 20%.10   

DIAGNOSTIC WORKUP
Evidence of MM may be discovered dur-
ing routine bloodwork and screening 
tests, while presenting symptoms or subtle 
changes in lab results can raise suspicion 
for the disease. Initial bloodwork abnor-
malities include anemia, elevated calcium 
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levels, renal insufficiency, and/or elevated 
protein levels.8 

A combination of abnormalities in the 
complete blood count (CBC) and complete 
metabolic panel (CMP), along with symp-
toms, should alert the provider to the possi-
bility of MM, prompting additional workup. 
Table 1 outlines suggested diagnostic tests; 
the possible findings are discussed below.

CBC. The CBC may reveal abnormalities 
including anemia (which occurs in 75% of 
patients with MM), thrombocytopenia, and 
leukopenia.1,8 These findings can contribute 
to fatigue, increased incidence of infection, 
and abnormal bruising of the skin.2,8 

CMP. A CMP may show increases in 
 serum calcium or protein. Hypercalcemia 
occurs in 15% of patients with MM, leading 
to symptoms such as loss of appetite, nau-
sea, vomiting, increased urination, weak-
ness, and confusion.8 An increase in protein 
may alter the albumin/globulin ratio, which 
should raise suspicion for MM. A decrease 
in albumin can signify disease severity. 
Also, the CMP may show worsening renal 
function and elevated serum creatinine, 
which occurs in 20% of patients with MM.8 

Serum protein electrophoresis (SPEP). 
Suspicion of MM should prompt the clini-
cian to evaluate proteins via SPEP. This test 
may be indicated for patients with ane-
mia, hypercalcemia, bone pain, and unex-
plained neuropathy.9 The electrophoresis 
separates proteins based on their physical 
properties. This identifies the presence and 
amount of M-protein, which can determine 
the extent of the disease.1 M-protein is iden-
tified in approximately 82% of patients with 
MM using this test.8

Serum free light chain (FLC) assay. This 
diagnostic test can identify MM in individu-
als with high clinical suspicion for the dis-
ease but no discernible M-protein on SPEP; 
it increases sensitivity to 97%.8 The serum 
FLC assay evaluates for presence and ra-
tio of free light chains—proteins produced 
by plasma cells. This test is also useful for 
monitoring treatment response and disease 
progression.1

Urine protein electrophoresis (UPEP). 
The UPEP separates proteins according to 
charge, which is helpful for classifying renal 
injury. Protein patterns are interpreted and 
may be reported as glomerular, tubular, or 
mixed. UPEP also tests for M-protein in the 
urine.1,11

24-hour urine. The 24-h urine test quan-
tifies the amount and type of protein ex-
creted in the urine and helps determine the 
extent of kidney disease.1

Skeletal survey. MM causes significant 
bone changes that can be identified with ra-
diographic studies. The most common loca-
tions for fractures are the vertebral, pelvic, 
and clavicular areas.10 Currently, the skele-
tal survey is the gold standard for detecting 
fractures and osteolytic lesions associated 
with MM.10 Radiographic films ordered for 
other purposes may uncover abnormalities 
in bones.

Bone mineral density (BMD) test. Most 
often, BMD testing is used to evaluate treat-
ment and progression of bone involvement. 
Because it can uncover osteopenia or osteo-
porosis, however, it can also be used to cor-
roborate the diagnosis of MM.10

Once the presence of M-protein is identi-
fied, patients are referred for specialty care. 
At that time, further workup will include a 

MULTIPLEMYELOMA

TABLE 1

Diagnostic Tests for  
Multiple Myeloma
Blood
Complete blood count
Complete metabolic panel
Serum protein electrophoresis
Serum FLC assay

Urine
Urine protein electrophoresis
24-h urine TEST

Total body
MRI or PET-CT

Bones
Skeletal survey (x-ray or low-dose CT scan 
without contrast)

Bone marrow
Bone marrow aspiration

Abbreviations: FLC, free light chain; PET-CT, posi-
tron emission tomography-computed tomography.
Sources: National Comprehensive Cancer Network. 
20151; Röllig et al. Lancet. 2015.4
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bone marrow biopsy and imaging studies, 
such as additional radiographic films, CT 
scans (without contrast, as contrast dye can 
damage frail kidneys), and MRI.1,8 These 
diagnostic tests provide useful informa-
tion for the classification of the disease and 
guide initiation of treatment.

CLASSIFICATION OF DISEASE
MM can be classified into three stages—
MGUS, SMM, and MM—based on recom-
mendations from the International Myelo-
ma Working Group.12 Table 2 outlines the 

diagnostic criteria for each stage.
Individuals with MGUS and SMM are 

considered asymptomatic; guidelines do 
not recommend treatment for these pa-
tients. Those who are diagnosed with MM 
are referred to oncologists and treated 
based on current clinical practice guide-
lines.1 

CONCLUSION
Multiple myeloma is a malignant neoplasm 
without a cure. Presenting symptoms may 
include anemia, bone pain, elevated cre-

TABLE 2

Stages of Multiple Myeloma: Diagnostic Criteria

Disease Criteria

Monoclonal 
gammopathy of 
undetermined 
significance (MGUS)

Serum M-protein (IgG or IgA) < 3 g/dL
AND
Clonal bone marrow plasma cells < 10%
AND
No attributable end-organ damage (hypercalcemia, renal insufficiency, anemia, bone lesions)

Smoldering multiple 
myeloma (SMM)

Serum M-protein (IgG or IgA) ≥ 3 g/dL
OR
Urinary M-protein ≥ 500 mg/24 h 
AND/OR
Clonal bone marrow plasma cells 10%-60%
AND
No organ or tissue impairment or symptoms

Multiple myeloma 
(MM)

Clonal bone marrow plasma cells ≥ 10% or biopsy-proven plasmacytoma
AND
Any one or more of the following myeloma-defining events
Evidence of end-organ damage that can be attributed to plasma cell proliferative disorder, 
specifically
Hypercalcemia (serum calcium > 11 mg/dL)
Renal insufficiency (creatinine clearance < 40 mL/min or serum creatinine > 1.75 mmol/L) 
Anemia (hemoglobin value < 10 g/dL)
Bone lesions (one or more osteolytic lesions on skeletal radiography, CT, or PET-CT)
Involved:uninvolved serum FLC ratio ≥ 100 (involved FLC level must be ≥ 100 mg/L)
Clonal bone marrow plasma cells ≥ 60%
> 1 focal lesion on MRI (≥ 5 mm in size)

Abbreviations: FLC, free light chain; Ig, immunoglobulin; M-protein, monoclonal protein; PET-CT, positron emission tomography– 
computed tomography.
Sources: Rajkumar & Kumar. Mayo Clin Proc. 20168; O’Connell et al. Am Fam Physician. 20059; Kristinsson et al. Expert Rev Mol 
Diagn. 201110; Kyle & Rajkumar. Leukemia. 2009.12
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atinine or serum protein, fatigue, and hy-
percalcemia. Early diagnosis is key to early 
intervention and treatment, which can im-
prove quality of life and clinical outcomes 
for those affected. Primary care providers 
play a major role in recognizing the subtle 
symptoms and ordering the appropriate di-
agnostic tests.                                                     CR
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