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Screening Tests for Early Diagnosis of Multiple Myeloma
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Monoclonal gammopathy (MG) encompasses a diverse group of disorders characterized by the secretion of monoclonal im-
munoglobulins or their light-chain components. The incidence of multiple myeloma (MM) in South Korea is rapidly increasing,
and it is important to be aware of its initial clinical presentations and the most efficient laboratory algorithms for early detection.
Serum protein electrophoresis (SPE) and urine protein electrophoresis (UPE) are the primary screening tests for patients with clin-
ically suspected MM or amyloid light-chain amyloidosis; these tests are reimbursed in South Korea. We reviewed clinical studies
that applied national and international guidelines to evaluate test panels for early detection of MGs, including MM. The serum free
light chain (sFLC) with SPE panel is recommended for the initial work up for diagnosis of MGs. In the case of a normal SPE, SFLC
should be measured subsequently, so as not to miss the presence of M-protein. Use of this screening panel avoids medical expenses
related to delayed diagnosis. Guidelines and recommendations suggest that no single method (SPE, serum immunofixation electro-
phoresis, sFLC, or UPE) should be used to exclude a diagnosis of MM. We believe that a screening test panel comprising SPE plus
sFLC will increase the rate of early and accurate diagnosis of MM and related disorders. (Korean J Med 2021;96:371-381)
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Z 9L LCDD)o|Sic. Hill 51212 239 LOMM 31442 371 Jeong S{21]0] Mustiis], Mghe] 7152 913 25l
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Table 1. Published studies on the contribution of SFLC analysis to routine screening for monoclonal gammopathies
Study Number of patients Utilized screening tests Country of study
Hill et al. [12] (2006) 923 SPE, sIFE, sFLC, UPE, ulFE UK
Reid et al. [13] (2006) 971 SPE, sIFE, sFLC, UPE, ulFE UK
Beetham et al. [14] (2007) 932 SPE, sIFE, sFLC, ulFE UK
Piehler et al. [15] (2008) 1,067 SPE, sFLC, Igs Norway
Vermeersch et al. [16] (2008) 833 CZE, sIFE, sFLC, ulFE Belgium
Fulton and Fernando [17] (2009) 890 SPE, sIFE, sFLC, UPE, ulFE Australia
Katzmann et al. [11] (2009) 1,020 SPE, sIFE, sFLC, UPE, ulFE USA
Robson et al. [18] (2009) 653 SPE, sIFE, sFLC, UPE, ulFE UK
Holding et al. [19] (2011) 753 SPE/CZE, sIFE, sFLC, UPE, UK

ulFE

Park et al. [20] (2012) 471 SPE, sFLC, Igs, UPE Korea
Jeong et al. [21] (2013) 231 SPE, sIFE, sFLC, UPE, ulFE Korea
McTaggart and Kearney [22] (2013) 2,799 SPE, sIFE, sFLC, UPE, ulFE UK

SPE, serum protein electrophoresis; CZE, capillary zone electrophoresis; UPE, urine protein electrophoresis; sSFLC, serum free light chain;

sIFE, serum immunofixation electrophoresis; ulFE, urine immunofixation electrophoresis; Igs, immunoglobulins.
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Table 2. Diagnostic sensitivity of protein electrophoresis, immunofixation electrophoresis, and the serum free light-chain ratio based on

the immunoglobulin subtype of multiple myeloma

Diagnostic sensitivity (%)

Lab tests

IIMM (n=159) LCMM (n=49) NSMM (n=2) All (n=210)
SPE 96.9 612 0.0 87.6
UPE 64.2 83.7 0.0 68.1
SFLC 87.4 98.0 100.0 90.0
SPE + UPE 99.4 85.7 0.0 952
SPE + sFLC 100.0 100.0 100.0 100.0
SPE + sIFE 99.4 85.5 0.0 90.0
SPE + ulFE 100.0 91.8 0.0 97.1
SIFE + SFLC 100.0 100.0 100.0 100.0
UPE + sFLC 912 100.0 100.0 93.3

1IMM, intact immunoglobulin multiple myeloma; LCMM, light chain multiple myeloma; NSMM, non-secretory multiple myeloma; SPE,

serum protein electrophoresis; UPE, urine protein electrophoresis; sFLC, serum free light chain; sIFE, serum immunofixation

electrophoresis; ulFE, urine immunofixation electrophoresis.

Table 3. Diagnostic sensitivity and specificity of routine laboratory screening tests for MM in patients with renal impairment

SPE UPE sFLC ratio (0.37-3.1) Combined analysis: SPE + sFLC ratio
All MM (n=110) Sensitivity (%) 81.8 70.2 91.8 98.2
Specificity (%) 97.5 98.6 95.1 95.1
[IMM (n=81) Sensitivity (%) 90.1 97.5 95.1 95.1
Specificity (%) 97.5 98.6 95.1 95.1
LCMM (n=29) Sensitivity (%) 58.6 69.0 100.0 100.0
Specificity (%) 97.5 98.6 95.1 95.1

MM, multiple myeloma; IIMM, Intact immunoglobulin multiple myeloma; LCMM, light chain multiple myeloma; SPE, serum protein
electrophoresis; UPE, urine protein electrophoresis; sFLC, serum free light chain.
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Table 4. Incidence of sSFLC abnormalities in HL, NHL, and CLL
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Incidence of SFLC abnormalities

Disease
Abnormal k/AsFLC ratio (%) Elevatedconcentration
HL [54-56] 5-7 ~30% (k and/or A)
NHL
DLBCL [57-59] 9-14 19-32% (x and/or A)
FL [53] 4-8 Unknown
MZL: MALT [53] 16 Unknown
MCL [53,60,61] 36-77 40% (x and/or 1)
BL [53] 12 Unknown
WM [62-64] 77 83% (iFLC)
CLL [65-70] 30-50 32% (x and/or A)

SFLC, serum free light chain; iFLC, involved FLC; HL, Hodgkin lymphoma; NHL, non-Hodgkin lymphoma; CLL, chronic lymphocytic
leukemia; DLBCL, diffuse large B-cell lymphoma; FL, follicular lymphoma; MZL, marginal zone lymphoma; MALT, lymphoma of
mucosa-associated lymphoid tissue; MCL, mantle cell lymphoma; BL, Burkitt’s lymphoma; WM, Waldenstrém’s macroglobulinemia.
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