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CASE DESCRIPTION

A 62-year-old, well-appearing gentleman of Mid-
dle Eastern descent presented to his primary care
physician with persistent back pain. Per patient re-
port, the pain began 8 months prior and had been
steadily worsening. No trauma or inciting incident
was identified. No weight loss or fatigue was en-
dorsed. Routine chemistry and hematology labora-
tory values were all within normal limits, although a
low-normal total protein was noted (Table 1). Serum
protein electrophoresis and immunofixation were
ordered and read as normal (Fig. 1). In the absence
of remarkable laboratory findings, the patient was
referred to radiology for imaging studies. A skeletal
survey and a computed tomography (CT)2 were per-
formed; CT revealed the presence of an osteolytic
lesion at the L4 level. A thorough laboratory workup
was thus conducted, which included serum free light
chains (sFLC; Freelite®, The Binding Site); the results
showed an increased free κ (2.60; 0.33–1.94 mg/dL)
with a concomitant increased κ/λ ratio (2.22; 0.26–
1.65). A 24-h urine sample was also ordered, but no
detectable Bence Jones proteinwas foundbymeans
of electrophoresis or immunofixation. On the basis
of these findings, the clinical differential diagnosis in-
cluded metastatic disease, multiple myeloma, or an
infectious process (i.e., osteomyelitis). The patient
had no history of cancer and no symptoms to sug-

gest infection; thus, plasma cell dyscrasia remained
high on the differential diagnosis, including multiple
myeloma (MM) and plasmacytoma, as this was a
single lesion.

DISCUSSION

With the growth in our understanding regarding
the spectrumof plasma cell disorders, the defining
criteria and characterization of each specific entity
should also evolve. Therefore, the International
MyelomaWorking Group continues to revise crite-
ria andmodify recommendations for the approach
to MM and management of this disease. The 2014
International Myeloma Working Group diagnostic
criterion is the most recent publication on recom-
mendations for diagnosing plasma cell dyscrasias
and continues to focus on a multidisciplinary ap-
proach, encompassing clinical, radiologic, labora-
tory, and histopathologic findings (1). The bone
marrow biopsy for this patient revealed κ-
restricted, clonal plasma cells ranging from 15% to
25%. The presence of clonal plasma cells >10%
ruled out solitary plasmacytoma and solitary plas-
macytoma with minimal bone marrow involve-
ment (1). The diagnosis of MM was made on the
basis of the presence of clonal plasma cells >10%
and a myeloma defining event, in this case a single
lytic lesion on CT.
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Although considered rare, MM is the 14th most
common cancer and the second most common
hematologic malignancy (2). There are an esti-
mated 25000–30000 new cases every year, with
an age-standardized incidence of 5 per 100000 (2).
MM is primarily a disease of older individuals with
the median age at diagnosis being 69 years; only
37% of patients are <65 years; patients <30 years
of age have a frequency of <0.3% (2). The classic
symptoms ofMM include hypercalcemia, renal fail-
ure, anemia, and bone pain (classic “CRAB” crite-

ria). MM is caused by proliferation of malignant
plasma cells derived from postgerminal center B
cells. These malignant plasma cells have undergone
IgH rearrangementsandsomatichypermutationand
can produce large quantities of a specific immuno-
globulin. The type of immunoglobulin produced var-
ies, with the most prevalent being IgG-κ or -λ (34%
and 18%, respectively), IgA-κ or -λ (13% and 8%, re-
spectively), and κ (9%)orλ (7%) light chainonly (3). For
decades, the detection and monitoring of these im-
munoglobulins in serum were the hallmark of labo-
ratory testing in MM, and this remains true today.
The absence of monoclonal immunoglobulins in

patients who otherwise manifest similar clinical
and radiologic features as MM was first noticed in
1958 and termed nonsecretory multiple myeloma
(NSMM). NSMM has traditionally been considered
to occur in about 1%–5% of all plasma cell myelo-
mas (3). About 85% of NSMMare classified as “pro-
ducers,” in that immunohistochemistry can detect
immunoglobulins within the plasma cell cyto-
plasm, but there is impaired secretion into the
blood (4). Proposed mechanisms include a struc-
tural defect in immunoglobulins that results in in-
tracellular proteolysis (5). The remaining 15% of
cases have been termed “nonproducers,” where
the cells are unable to produce immunoglobulins
and, thus, no cytoplasmic Ig synthesis can be de-
tected in the bone marrow. The proposed patho-
genesis for nonproducers may be due to acquired
mutations within the Ig light chain variable genes
or alterations within the constant region, leading
to reduced protein synthesis (5). Although the clin-
ical picture is similar to MM, some studies have
suggested that renal insufficiency is less com-
monly identified in NSMM. This is considered to be
related to the lack of light chains secreted into the
urine. The treatment regimens for patients with
NSMMare the same as those for patients withMM,
although response to treatment and overall prog-
nosis compared with MM has been debated. Ku-
mar et al. in a study of 110 patients with NSMM
found no difference in progression-free survival or

Table 1. Selected chemistry and hematology
laboratory values.a

Analyte Result Reference Range
WBC 6.9 3.4–11.2 × 10 E9 L
RBC 4.61 4.40–5.90 × 10 E12 L
Hgb 13.6 13.3–17.7 g/dL
HCT 40.5 40.0–52.0%
Calcium 9.1 8.9–10.3 mg/dL
Creatinine 0.87 0.64–1.27 mg/dL
Total protein 6.1 6.1–7.9 g/dL
Albumin 3.6 2.6–5.7 g/dL
IgG 857 639–1349 mg/dL
IgA 233 70–312 mg/dL
IgM 57 56–352 mg/dL

Hematology values were obtained on a Beckman DxH. Calcium, cre-
atinine, total protein, and albumin were obtained on a Beckman
Unicel DxC. The quantitative immunoglobulins were measured on a
Beckman IMMAGE.

Fig. 1. Serum protein electrophoresis and im-
munofixation for patient at presentation.
The samplewas analyzed using the SEBIA®HYDRASYS 2®

(Sebia).
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overall survival when compared with matched
controls (6). In contrast, few studies have shown
a superior survival rate in patients with NSMM
compared with that in controls (4). Furthermore,
it must be noted that long-term treatment of MM
can lead to “light chain escape phenomenon,” in
which there is an increase in sFLCs without a
corresponding increase in the intact immuno-
globulin originally detected. These patients phe-
notypically start to resemble those with light
chain only disease.
To complicate matters further, the classification

of NSMM as described has begun to shift with the
advent of sFLC detection methods. In the early
2000s, an assay was developed that could differ-
entiate free light chains from those bound to im-
munoglobulins in the serum, thus creating a first-
line screening test for patients with a much higher
sensitivity compared with traditional detection
methods using serum and urine electrophoresis
(7, 8). These assays use polyclonal antibodies with
an affinity for epitopes that are only available on
free light chains in the serum. These sites are hid-
den when bound to an immunoglobulin and thus
are ideal targets for differentiation between the 2
forms (7, 8). Light chains are found in serum under
normal conditions in low quantities with a κ/λ ratio
of 2. They generally have a short half-life and are
cleared through the proximal tubules of the kid-
neys. When free light chains are produced inmuch
higher quantities, the proximal tubules are over-
whelmed, leading to overflow proteinuria. There-
fore, the light chain half-lives are increased and
they begin to accumulate in the serum. Although
the absolute value of light chains can be increased
in a variety of different conditions, MM will show
alterations in the κ/λ ratio as well. Surprisingly, as
these assays are incorporated into various studies
and eventually the clinical laboratory, it was found
that patients diagnosed as NSMM showed abnor-
mal κ/λ ratios in up to 70% of cases (7, 9). Such
patients are now not considered to have true
NSMM, but rather fall into the category of oligose-

cretoryMM, defined as very low production of pro-
teins, which are generally difficult to detect (serum
protein <1 gm/dL, urine protein <200mg/24 h, and
free light chains <100 mg/L) (9). Nevertheless,
2%–4% of patients remain undetectable even with
utilization of serum-free light chain assays, and this
group is now considered to comprise true NSMM,
in which there is unquantifiable serum/urine pro-
tein electrophoresis or light chain measurement.
These patients require a biopsy-proven clonal
plasma cell population and evidence of symptom-
atic myeloma using the CRAB criteria for diagnosis
and, thus, remain a difficult population to assess
for disease and response to treatment. Recom-
mendations for follow-up in those with true NSMM
include assessment of clinical symptom resolution
and subsequent bonemarrow biopsy and imaging
studies (4).
As illustrated by this case, laboratorians should

be aware that the classic picture of MM tests re-
sults (abnormal serum protein electrophoresis
and increased calcium, protein, and creatinine lev-

TAKEAWAYS

• 3%–5% of patients with multiple my-
eloma (MM) are oligosecretory and
present with no detectable findings
by serum protein electrophoresis or
immunofixation.

• The use of quantitative serum free light
chain (sFLC) measurement can reduce
the percentage of patients with MM
who have no detectable findings to
<1% (nonsecretory myeloma).

• MM is a heterogeneous disorder and
patients can present with a range of
symptoms and laboratory findings—
normal calcium, renal function, hemo-
globin, total protein, and quantitative
immunoglobulins are not sufficient to
exclude the diagnosis.
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els) is not always present at diagnosis. A retrospec-
tive review of 170 patients withMM found that only
9%, 17%, and 58% presented with hypercalcemia,
renal insufficiency, and/or anemia, respectively

(10). In older patients presenting with back pain,
normal chemistry findings and serumprotein elec-
trophoresis and immunofixation results are insuf-
ficient to rule out a diagnosis of MM.
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