
Letter to the Editor

Susan L. Fink*, Mark H. Wener, Joseph W. Rudolf, Ann Nwosu, Danyel H. Tacker, Kamran Kadkhoda,
Anne E. Tebo and Maria Alice V. Willrich*

A universal reference interval for serum
immunoglobulins free light chains may be
outdated
https://doi.org/10.1515/cclm-2023-0473
Received May 9, 2023; accepted May 10, 2023;
published online May 25, 2023

Keywords: proficiency testing; reference interval; serum
free light chains.

To the Editor,

Serum immunoglobulin free light chain (FLC) measurement
has become an important component for diagnosis and
management of patients with clonal plasma cell and B-cell
proliferative disorders. Quantification of κ and λ FLCs is
performed using reagent antibodies that recognize light
chain-specific epitopes which are hidden in intact immu-
noglobulins. An abnormal κ/λ FLC ratio (FLCr) can serve as a
serological surrogate for clonality. Although the magnitude
of involved to uninvolved FLCr is a factor as one of
the myeloma-defining events, the International Myeloma

Working Group (IMWG) diagnostic [1] and response [2]
criteria also include any abnormal FLCr as potentially sig-
nificant. Thus, distinguishing normal from abnormal FLC
ratios can be clinically important.

The Freelite® assay produced by Binding Site was the
first commercial reagent for serum FLC measurement.
Reference intervals (RI) for this assay were defined in 2002
using 282 healthy donor serum samples [3]. The authors
defined a FLCr “diagnostic range” of 0.26–1.65 based on all
282 samples, as the 5 % false-positive rate that would result
from the use of a central 95th percentile RI was considered
unacceptable. This specific interval is still cited in the Free-
lite® assay package insert, and in current IMWG guidelines
[1, 2].

Several challenges have been observed with FLC assays,
including the impact of poor renal function in decreased
clearance and subsequent serum FLC accumulation, sug-
gesting the need for a different RI for renal disease [4–6].
Reagents for FLC measurement are now available from
multiple manufacturers and can be performed on different
instruments using enzyme immunoassay, nephelometry, or
immunoturbidimetry. Freelite® reagents demonstrated an
upward drift in κ FLC measurement over time, even when a
single platform was used for measurement [7, 8]. Despite
these factors, the RI of 0.26–1.65 has not been updated in the
IMWG guidelines or package insert.

Here, we report findings from recent proficiency testing
(PT) surveys from the College of American Pathologists
(CAP). The 2019 SFLC-A 2019 PT survey included one spec-
imen (SFLC-01) with FLCr near the upper limit of the RI.
Among the 331 participants who reported a FLCr for this
specimen, three results were outliers with values greater
than 10 and were excluded from further analysis. The
median reported FLCr for this specimen was 1.740. In addi-
tion to the quantitative value, laboratories may report a
qualitative FLCr interpretation. Among the 253 laboratories
that reported a quantitative result and interpretation for the
FLCr, 40.3 % reported the qualitative result as “Normal” and
59.7 % reported “Abnormal, High”. CAP includes evaluation
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criteria for each analyte in the participant summary and
does not utilize a predetermined RI for FLCr interpreta-
tion; rather, evaluation criteria are defined as 80 %
participant consensus. Thus, for this specimen, the quali-
tative response was not graded because of inadequate
participant consensus.

We plotted each participant’s reported quantitative
FLCr based on manufacturer and result interpretation
(Figure 1). Nonconsensus for FLCr was partially due to the
wide distribution of values reported for this specimen,
which ranged from 1.09 to 3.70. However, we also observed
variation in the cut-off used to designate a FLCr as normal or
abnormal, as reflected in the interpretation for results be-
tween the highest reported “Normal” value (2.18, dashed line
in Figure 1) and the lowest reported “Abnormal, High” value
(1.66, solid line in Figure 1). The lowest quantitative result
that was reported as “Abnormal, High” was 1.66, consistent

with the published RI of 0.26–1.65. However,five participants
reported qualitative results greater than 1.65 as “Normal”,
suggesting that these laboratories use another RI. These five
participants used assays/instruments from three different
manufacturers.

The Clinical Laboratory Standards Institute (CLSI)
document EP28 offers guidelines for determining RIs for
quantitative clinical laboratory tests, using as few as 20
samples to confirm and a minimum of 120 to establish a RI.
To understand laboratory practices for determining FLCr RI,
the CAP Diagnostic Immunology and Flow Cytometry Com-
mittee sent supplemental questions in the SFLC-B 2021 PT
survey. Participants were asked how quantitative RI for
serum FLC and FLCr were established in their laboratories
and were able to provide multiple responses. Of the 258
participants that responded to this question, 64.0 % (165 of
258) verified manufacturer-provided RI using 20 or fewer

Figure 1: Distribution of serum Kappa/Lambda FLC ratios (FLCr) reported by proficiency testing participants. Individual serum FLCr reported for
specimen SFLC-01 by participants in the SFLC-A 2019 proficiency testing survey are shown, grouped and color-coded by reagent and instrument
manufacturer. For each manufacturer, values reported as “Normal” are shown as circles in the dot-plot on the left of each manufacturer’s section, and
values reported as “Abnormal, High” are shown as triangles in the dot-plot on the right.Median values for each reagent and instrumentmanufacturer are
shown as a line. The highest reported “Normal” value (2.18) is indicated by a dashed line; larger values were reported by all participants as “Abnormal,
High”. The lowest reported “Abnormal, High” value (1.66) is indicated by a solid line; smaller values were reported by all participants as “Normal”. Values
reported between the dashed and solid lines were variably reported as “Normal” or “Abnormal, High”.
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specimens and 25.6 % of participants (66 of 258) verified RI
using a larger set of specimens (between 21 and 119). A small
number of respondents transferred RI from previous assays
(9.3 %; 24 of 258), and two laboratories established their RI
using 120 or more specimens (0.8 %; 2 of 258). Of the
responding laboratories, a large majority (93.8 %) did not
change RI since initial verification or establishment. Of the
minority of laboratories that did change RI, most reported
that the change was a result of a change in manufacturer of
reagent or instrument platform used in the laboratory.

Another supplemental question asked for current FLCr
RI. Of the laboratories providing an RI, the majority (86.9 %,
192 of 221), reported an interval of 0.26–1.65. Among labo-
ratories that reported other RI, two reported an upper limit
of 1.65 with a different lower limit and one reported a lower
limit of 0.26 with a different upper limit. Nine laboratories
using Diazyme reagents reported RI of 0.22–1.74 (cited in the
Diazyme reagent package insert). However, five laboratories
using Diazyme reagents reported their interval as 0.26–1.65,
suggesting that some laboratories adopt RI used in interna-
tional guidelines, independent of the laboratory’s method.
All four laboratories providing RI and using Siemens re-
agents reported ranges other than 0.26–1.65.

We recognize that individual laboratories may not have
sufficient resources to identify, collect, and test a minimum
of 120 appropriate samples to independently establish a local
FLCr RI. However, we also recognize the concern raised by
published studies that the widely used interval of 0.26–1.65
may not be universally appropriate and warrants recon-
sideration. The use of inappropriate RI may contribute to a
high false-positive rate [9] and the use of alternative ranges
may reduce false positives, without compromising sensi-
tivity for plasma cell dyscrasias [10]. The latter is especially
true for when systemic autoimmune diseases and chronic
infections are considered. When a set of 126 reference
samples were tested using Freelite® reagents in different
immunoturbidimetric and nephelometric platforms, the
authors found that the range of 0.26–1.65 did not include all
reference samples for any of the four instruments examined
[11]. This study established central 95th percentile RI for each
instrument, which frequently had higher upper and lower
limits than 0.26–1.65.

In light of these CAP survey findings, we support data-
driven efforts to establish appropriate RI based on reagent,
instrument, and local populations, when possible. We pro-
pose that laboratories should not be penalized in external
proficiency testing programs if they choose to provide in-
terpretations based on FLCr RI other than 0.26–1.65. As is the
case for many analytes, qualitative interpretation for spec-
imens near an interpretive threshold is not likely to achieve
consensus among participating laboratories and should not

be graded. Finally, we propose that revised clinical guide-
lines should avoid citing assay or instrument-specific FLCr
RI, and that laboratories may consider establishing the FLCr
RI using local patient populations in collaboration with
clinical teams. Significant further work will be necessary to
harmonize clinical serum FLC assays.

Acknowledgments:We thank Christine Bashleben from the
College of American Pathologists for her support of this
project and the Diagnostic Immunology and Flow Cytometry
Committee.
Research ethics: Not applicable.
Informed consent: Not applicable.
Author contributions: The authors have accepted
responsibility for the entire content of this manuscript and
approved its submission.
Competing interests: Authors include members of the
Diagnostic Immunology and Flow Cytometry Committee of
the College of American Pathologists (CAP). Vice-Chair: MAVW.
Current members and liaisons: SLF, MHW, DHT, KK, AET,
MAVW. Past member: JWR. Employee of CAP: AN. MAVW
declares grants or contracts from Siemens Healthineers and
Sebia Inc., consulting forMyeloma360, travel support for AACC
and CAP, and patents on the detection of monoclonal proteins
by mass spectrometry.
Research funding: None declared.

References

1. Rajkumar SV, DimopoulosMA, PalumboA, Blade J, Merlini G,MateosMV,
et al. International Myeloma Working Group updated criteria for the
diagnosis of multiple myeloma. Lancet Oncol 2014;15:e538–48.

2. Kumar S, Paiva B, Anderson KC, Durie B, Landgren O, Moreau P, et al.
International MyelomaWorking Group consensus criteria for response
and minimal residual disease assessment in multiple myeloma. Lancet
Oncol 2016;17:e328–46.

3. Katzmann JA, Clark RJ, AbrahamRS, Bryant S, Lymp JF, Bradwell AR, et al.
Serum reference intervals and diagnostic ranges for free kappa and
free lambda immunoglobulin light chains: relative sensitivity for
detection of monoclonal light chains. Clin Chem 2002;48:1437–44.

4. Hutchison CA, Plant T, Drayson M, Cockwell P, Kountouri M,
Basnayake K, et al. Serum free light chain measurement aids the
diagnosis of myeloma in patients with severe renal failure. BMC
Nephrol 2008;9:11.

5. Long TE, Indridason OS, Palsson R, Rognvaldsson S, Love TJ,
Thorsteinsdottir S, et al. Defining new reference intervals for serum
free light chains in individuals with chronic kidney disease: results of
the iStopMM study. Blood Cancer J 2022;12:133.

6. Katzmann JA, Snyder MR, Rajkumar SV, Kyle RA, Therneau TM,
Benson JT, et al. Long-term biological variation of serum protein
electrophoresis M-spike, urine M-spike, and monoclonal serum free
light chain quantification: implications for monitoring monoclonal
gammopathies. Clin Chem 2011;57:1687–92.

Fink et al.: Serum free light chains reference interval e231



7. Rindlisbacher B, Schild C, Egger F, Bacher VU, Pabst T, Leichtle A, et al.
Serum free light chain assay: shift toward a higher kappa/lambda ratio.
J Appl Lab Med 2020;5:114–25.

8. Murray D, Dispenzieri A, Kumar S, Gill H, Vachon C, Snyder M, et al. Free
light chain assay drift: potential for misdiagnosis? J Appl Lab Med 2020;
5:1411–3.

9. Singh G. Serum free light chain assay and kappa/lambda
ratio performance in patients without monoclonal gammopathies:
high false-positive rate. Am J Clin Pathol 2016;146:207–14.

10. Sandfeld-Paulsen B, Aggerholm-Pedersen N, Samson MH, Moller HJ. A
cohort study of free light chain ratio in combination with serum protein
electrophoresis as a first-line test in general practice. Cancers 2022;14:
2930.

11. Cotten SW, Shajani-Yi Z, Cervinski MA, Voorhees T, Tuchman SA, Korpi-
Steiner N. Reference intervals and diagnostic ranges for serum free
kappa and free lambda immunoglobulin light chains vary by
instrument platform: implications for classification of patient results in
a multi-center study. Clin Biochem 2018;58:100–7.

e232 Fink et al.: Serum free light chains reference interval


	A universal reference interval for serum immunoglobulins free light chains may be outdated
	Acknowledgments
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Euroscale Coated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.7
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 35
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1000
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.10000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /DEU <>
    /ENU ()
    /ENN ()
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName (ISO Coated v2 \(ECI\))
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName <FEFF005B0048006F006800650020004100750066006C00F600730075006E0067005D>
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 8.503940
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 841.890]
>> setpagedevice


