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Dear Editor,
With great interest we have read the publication of Long et al.

in which they propose new reference intervals for serum free light
chain (FLC) ratios in individuals with chronic kidney disease [1].
The kidney reference interval for FLC-ratio was introduced after
Hutchison et al. showed that both the serum FLC concentrations
and the FLC-ratio increased with worsening kidney function [2].
From the iStopMM cohort the dazzling number of 6461
participants with chronic kidney disease (CKD) without evidence
of a monoclonal gammopathy were enrolled, stressing once more
the importance of this large prospective population-based cohort.
Long et al. now propose to further refine these reference intervals
based on kidney function. As such they incorporate previous
observations that both the FLC concentrations and the FLC-ratio
increase with each increment in CKD stage [2, 3].
The clinical impact of these findings are substantial. It allows

better identification of individuals with true monoclonal gammo-
pathies and on the other side can avoid unnecessary referrals and
unnecessary invasive diagnostics. It will also more accurately
define stringent complete remission in myeloma patients with
CKD who respond well to therapy. More reliable definition of the
kidney reference intervals thereby contributes to accurate therapy
response monitoring and allows better comparison of FLC-
monitoring data between different clinical trials. Therefore, it is
critical that these results can be repeated in every diagnostic
laboratory worldwide and are reliable for making these important
clinical decisions.
In that sense it is important to stress that the FLC measurements

are obtained using Freelite reagents in a specific year on a specific
analyzer. The light chain repertoire in each individual is shaped by B
cell receptor gene recombination and hypermutations. This makes
FLC a heterogenous group of proteins with a large charge- and size
variation, that may polymerize or undergo unique post-translational
modifications. As a consequence the monoclonal FLC of each
individual patient is unique, which hampers exact definition of the
measurand. This leaves FLC quantification subject to analytical issues
such as inconsistency in linear responses, imprecision or bias due to
reagent lot-to-lot variation [4]. In 2020 Rindlisbacher et al. were the
first to observe a clear drift towards higher FLC-ratios over the years
[5], a trend that was soon confirmed by others [6, 7]. As a
consequence, in 2022 laboratories worldwide are no longer able to
reproduce the defined FLC ranges in healthy controls as they were
published in the seminal paper of Katzmann in 2002 [8]. The white
bars in Fig. 1 illustrate that the increase in median FLC-ratios

measured in large cohorts of blood bank donors is substantial. Even
when measured with the same Freelite reagents measured on the
same BNII nephelometer platform, a drift of more than 75% is
observed [1, 7–13].
To increase accessibility of Freelite testing in clinical laboratories,

their use has expanded from nephelometric measurements on the
BNII platform (Siemens Healthineers, Munich, Germany) to several
other instrument platforms including turbidimetric methodology.
Numerous studies have shown that the analytical platform affects
Freelite results and warrants the introduction of instrument specific
reference ranges [12]. The FLC measurements obtained by Long et al.
in the iStopMM study are performed on an automated turbidimetric
Optilite instrument (The Binding Site, Birmingham, England). The
gray bars in Fig. 1 illustrate that various groups measured
considerably higher median FLC-ratios in healthy controls on the
Optilite platform compared to those measured by Katzmann in 2002
on which The Binding Site has based their FLC-ratio reference ranges
(0.26–1.65). These reference ranges from 2002 were subsequently
adopted in various international guidelines [14]. In Fig. 1 it is shown
that the median FLC-ratios measured on the Optilite in healthy
controls (gray bars) seem comparable to the median Optilite FLC-
ratios in the 4612 individuals with an eGFR of 45–59mL/min/1.73m2

(first black bar) from the publication of Long et al. It is clear that the
median FLC-ratio in this group (1.13) is significantly higher compared
to the median FLC-ratio in blood donor controls in 2002 (0.59) and
this seems to justify novel eGFR adjusted reference ranges. However,
it would be interesting to know what contributes most to the
increased FLC-ratio in these patients: is it the drift in FLC-ratio over
time or is it indeed caused by the mild renal impairment? Analysis of
age-matched FLC reference ranges in healthy controls without
evidence of monoclonality retrieved from the iStopMM database
could help to clarify this issue. With those data available, the
outcome may be that it would be better to introduce novel Freelite
reference intervals, not only for patients with impaired renal function
but also for healthy controls. We would like to propose that in in case
the field wants to adhere to the well-known ‘0.26–1.65’ reference
ranges for scientific, clinical or standardization reasons, The Binding
Site should perform a platform-wide recalibration bringing the FLC-
ratio reference ranges back to 2002.
Finally, it is important to note that the eGFR adjusted reference

ranges proposed by Long et al. do not apply for FLC assays from
other vendors. Although overall clinical concordance appears
satisfactory between the various commercially available FLC assays,
significant absolute differences in FLC concentrations in individual
patients can be seen, particularly at higher FLC concentrations [15].
Because of inequivalent absolute FLC values between the methods in
individual patients, none of the different FLC assays can be used
interchangeably. Interesting in this context is that the N Latex FLC-
ratio (Siemens) is not affected by eGFR. Even in patients with severe
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renal failure, no adjusted reference ranges are installed for the N
Latex FLC-ratio [3]. However, clinical validation of reference ranges for
alternative FLC assays are warranted since international recommen-
dations regarding clinical use of FLC measurements are based on
results obtained with the Freelite test [14].
We would like to applaud Long et al. and the iStopMM initiative

for their incredible important work and hope that with additional
analysis the relevance for patients can be further increased.
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Fig. 1 Drift in Freelite FLC-ratio observed over the years. Shown are median Freelite FLC-ratios measured with BNII (white bars) and Optilite
(gray bars) on large cohorts of healthy control blood bank donors. Superimposed in this figure are the median FLC-ratios of the CKD patients
published in the iStopMM study (black bars) together with the eGFR value (mL/min/1.73 m2). Underneath each bar the publication year plus
reference, and the number of individuals per study are shown. The dotted line indicates the median FLC-ratio of 0.59 published in the
landmark paper by Katzmann et al. in 2002.
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