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Simple Summary

Serum free light chain tests are established in plasma-cell disorders but are harder to inter-
pret in lymphoma. An abnormal result can reflect secretion by a lymphoma clone, reactive
antibody production, impaired renal clearance, or the assay itself. This review explains
how kappa and lambda concentrations, the kappa/lambda ratio, kidney function, assay
platform, and sampling time should be assessed together. Current studies support selected
adjunctive interpretation at baseline and, in some patients with Waldenström macroglobu-
linemia, supplementary longitudinal assessment. The test does not independently diagnose
lymphoma, define its subtype, replace biopsy or imaging, determine response, or guide
treatment. Prediagnostic associations in human immunodeficiency virus infection, trans-
plantation, and population cohorts remain research findings. Standardized reporting and
prospective validation are required before broader use.

Abstract

Serum free light chains (sFLC) reflect immunoglobulin production and renal clearance,
making abnormal results biologically heterogeneous in lymphoma. We reviewed clini-
cal, translational, and analytical evidence using a documented PubMed search. Three
operational patterns should be distinguished: monoclonal-pattern elevation, polyclonal-
pattern elevation, and ratio-only abnormality. The kappa-plus-lambda concentration is
an overlapping measure of total circulating burden rather than a fourth exclusive pheno-
type. In diffuse large B-cell lymphoma, some cohorts reported International Prognostic
Index-adjusted associations and improved model discrimination, whereas other studies did
not confirm independent prognostic value. Evidence in classical Hodgkin lymphoma and
chronic lymphocytic leukemia also depends on endpoint, adjustment, and treatment setting.
Prediagnostic associations in human immunodeficiency virus infection, transplantation,
and population cohorts do not establish screening utility. In Waldenström macroglobuline-
mia, involved-chain kinetics may supplement established assessment in selected patients,
although clinical benefit from sFLC-directed management has not been demonstrated.
Historical treatment regimens, overlapping cohorts, inconsistent renal adjustment, assay
differences, and limited external validation restrict transferability. The proposed framework
integrates phenotype, renal function, assay, sampling time, and disease context. It is an
interpretive proposal, not a validated prognostic score or treatment algorithm.
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1. Introduction
Serum free light chains (sFLC) are unbound kappa and lambda immunoglobulin light

chains generated during physiological antibody synthesis. Their concentrations reflect both
production and clearance. Kappa chains usually circulate predominantly as monomers,
lambda chains more often as dimers, and both are cleared mainly by glomerular filtration
and proximal tubular catabolism [1–5]. This kinetic behavior explains the value of sFLC
measurement in plasma-cell disorders, where involved-chain excess and kappa/lambda
ratio distortion can reveal clonal secretion when intact immunoglobulin secretion is lim-
ited [2,3].

Lymphoma requires a different model. Most lymphomas are not primarily secretory
diseases, and a numerically abnormal result can arise from several non-equivalent mecha-
nisms: direct clonal secretion, plasmacytic differentiation, reactive B-cell or plasmablast
activation, chronic antigenic stimulation, immunoparesis, renal retention, or analytical
misclassification [2,5–9]. The clinically relevant question is therefore not whether sFLC is
simply abnormal, but which phenotype is present and whether that phenotype is biologi-
cally plausible in the lymphoma context.

The biological source of an sFLC abnormality varies among lymphoma subtypes.
In classical Hodgkin lymphoma (cHL) and many T-cell lymphomas, elevated sFLC is
more likely to reflect reactive B-cell or plasma-cell activity within an inflammatory mi-
croenvironment [10–13]. Waldenström macroglobulinemia/lymphoplasmacytic lymphoma
(WM/LPL) has a closer link between the malignant clone and secretory output [14–19].
Chronic lymphocytic leukemia/small lymphocytic lymphoma (CLL/SLL) combines clonal
expansion with immune dysfunction [20–24], while diffuse large B-cell lymphoma (DLBCL)
includes both secretory and inflammatory patterns and has produced conflicting prognostic
results [25–30].

Lymphoma assessment increasingly incorporates histology, immunophenotype, molec-
ular genetics, positron-emission tomography (PET), measurable residual disease in selected
entities, and circulating tumor DNA (ctDNA) [31–34]. sFLC measures a different biological
axis. It does not identify tumor mutations or viable tumor mass, but it may reflect secretory
differentiation, systemic immune activation, or altered clearance.

An identical numerical result may therefore have different explanations across lym-
phoma entities, sampling times, and renal states. Interpretation should distinguish clonal
secretion, polyclonal immune activation, and impaired clearance while accounting for assay
platform and timing before any clinical inference.

This review examines the biological and clinical evidence for sFLC in lymphoma and
proposes a practical sequence for interpretation. Diagnostic discrimination, prognostic
association, prediction of differential treatment benefit, and evidence that testing improves
management are treated as separate questions. The individual sFLC patterns are established
concepts; their integration with renal, analytical, temporal, and entity-specific information
has not been prospectively validated.

2. Methods and Scope
This article is a structured narrative review of the biological basis, analytical con-

straints, and clinical implications of sFLC measurement across adult lymphoid malignan-
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cies. The methods were informed by SANRA principles, including a stated aim, docu-
mented search logic, explicit selection criteria, and discussion of the limits of inference [35].

PubMed/MEDLINE was searched up to 17 June 2026 for records published from
1 January 1980 through that date, without a language restriction. The search combined
title and abstract terms for free light chains with lymphoma, chronic lymphocytic leukemia
or leukemia, Waldenström macroglobulinemia, and post-transplant lymphoproliferative
disorders. The database search returned 226 records. The complete executable query and
selection summary are provided in Supplementary Table S1.

Eligible primary evidence comprised human studies measuring circulating free light
chains in lymphoma or CLL/SLL, clinically linked translational studies, and prediagnostic
or transplant studies with a lymphoma-related endpoint. Analytical and renal-reference
studies were retained when they changed interpretation. Case reports, conference ab-
stracts, urine-only or cerebrospinal-fluid-only studies, and investigations without a rele-
vant circulating-FLC result were not used to support clinical applications. Twenty-seven
records from the PubMed search were included in the narrative synthesis; 199 were not
selected after title and abstract screening. Additional analytical, biological, classification,
and practice sources were identified by citation chaining and were not counted as a second
exhaustive database search.

Selection and extraction were not independently duplicated. For each principal clinical
report, we recorded the population, sample size, study design, recruitment period or
treatment regimen, assay, abnormality definition, renal handling, endpoint, effect estimate,
adjustment variables, and overlap with other publications. Unreported information was
left unassigned rather than inferred. Negative findings were retained. Related reports
were used for distinct analyses without counting overlapping patients as independent
replication; the 2014 DLBCL analysis by Witzig et al., for example, reanalyzed part of the
population reported by Maurer et al. [25,26].

Evidence was appraised qualitatively according to temporality, adjustment for estab-
lished risk factors, renal confounding, assay comparability, missing data, cohort overlap,
treatment era, and external validation. No numerical weighting scheme, formal risk-of-bias
instrument, or certainty grade was applied. Supplementary Table S2 summarizes 27 re-
ports: 26 original investigations and one narrative review by Kwapisz. The review provides
contextual synthesis and is not an independent biomarker cohort. Study-level extraction
and limitations are reported separately for each entry.

No pooled effect estimate was calculated because lymphoma classification, treatment
era, assay platform, renal adjustment, phenotype definition, and endpoints were too
heterogeneous for a meaningful meta-analysis. This review is a structured narrative
synthesis and does not claim the completeness of a systematic review.

Scope boundaries were prespecified. Marginal zone lymphoma, Burkitt lymphoma,
high-grade B-cell lymphoma, plasmablastic lymphoma, ALK-positive large B-cell lym-
phoma, primary effusion lymphoma, human herpesvirus 8 (HHV-8)-associated lympho-
proliferative disorders, and primary CNS lymphoma are not developed as independent
disease sections because lymphoma-specific serum sFLC data are sparse, heterogeneous,
or largely case-based. These entities are discussed only when they clarify a biological
boundary: chronic antigenic stimulation, plasmablastic or plasma-cell-like differentiation,
HHV-8/HIV biology, or the distinction between serum biomarkers and compartment-
specific cerebrospinal-fluid markers.
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3. Biological Rationale: What an sFLC Abnormality Can Mean
3.1. Source, Modifier, and Timing

Interpretation begins with three questions: what could be producing the signal, what
might modify the measurement, and when the sample was obtained. Potential sources
include the lymphoma clone, reactive immune cells, a coincident monoclonal process,
and renal retention. Important modifiers include estimated glomerular filtration rate
(eGFR), assay platform, units, reference interval, dilution behavior, and antigen excess.
Prediagnostic, pretreatment, on-treatment, and surveillance samples address different
clinical questions.

This model explains why the same laboratory pattern can have different meanings. In a
patient with WM/LPL, stable renal function, and a reproducible involved lambda excess, sFLC
may approximate tumor-associated secretory activity. In a patient with cHL and preserved
ratio, the same absolute elevation is more plausibly systemic immune activation. In a kidney-
transplant recipient with falling eGFR, both kappa and lambda may rise primarily because of
retention. Figure 1 summarizes this source-modifier-timepoint framework.

Figure 1. Biological sources and modifiers of serum free light-chain measurements in lymphoma.
Production and renal clearance jointly determine kappa and lambda concentrations. Assay character-
istics and sampling time should be reviewed before assigning an operational pattern or drawing a
clinical inference.

Physiological kinetics reinforce the need for context. Free light chains have short
serum half-lives when renal function is preserved; kappa is generally cleared more
rapidly than lambda, and both may change promptly when production or clearance
changes [1–5]. Rapid movement is therefore not synonymous with rapid lymphoma
response or progression. Infection, hydration, renal injury, immune reconstitution, and
treatment toxicity can generate equally dynamic changes.

3.2. Operational Phenotypes

Three operational patterns should be distinguished. Cumulative kappa plus lambda
is an additional quantitative measure that may overlap with any of the three patterns
(Table 1).
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Table 1. Operational phenotype definitions for sFLC interpretation in lymphoma.

Phenotype Operational Definition Most Likely Biology Immediate Safeguard

Monoclonal excess

At least one chain above its
applicable upper reference

limit, with the κ/λ ratio
displaced toward that

chain after renal and assay
context are considered.

Clonal secretion,
plasmacytic differentiation,
WM/LPL, selected B-cell

lymphomas; possible
MGUS or

plasma-cell clone.

Confirm eGFR, assay,
SPEP/IFE,

immunoglobulins,
histology, and

reproducibility before
attribution to lymphoma.

Polyclonal elevation
κ and/or λ above reference
interval with preserved or

renal-adjusted ratio.

Global humoral activation,
cytokine-driven

B-cell/plasmablast output,
infection, HIV, PTLD

biology, inflammation,
renal retention.

Do not infer clonality from
absolute elevation alone;

review inflammatory,
infectious, renal, and

immune context.

Ratio-only abnormality

κ/λ ratio outside the
applicable reference

interval, with neither κ nor
λ above its applicable
upper reference limit.

Low-level clonal
imbalance, immunoparesis,

suppressed uninvolved
compartment, renal shift,
platform threshold effect.

Treat as provisional; repeat
on same platform when

renal function is stable and
correlate with

secretory studies.

Cumulative kappa +
lambda (overlapping

measure)

Sum of kappa and lambda
concentrations, recorded

across the three
operational patterns.

Total circulating FLC
burden from production

and clearance; evaluated in
CLL/SLL and

prediagnostic studies.

Report separately with
units and renal context; do

not use as a clonality
marker or

treatment trigger.

Abbreviations: eGFR, estimated glomerular filtration rate; IFE, immunofixation electrophoresis;
MGUS, monoclonal gammopathy of undetermined significance; SPEP, serum protein electrophoresis;
WM/LPL, Waldenström macroglobulinemia/lymphoplasmacytic lymphoma.

Monoclonal excess describes elevation of at least one free light-chain type above its
applicable reference interval, with the kappa/lambda ratio displaced in the direction of
the elevated chain, after renal and assay context have been addressed. This pattern may
suggest clonal secretion or plasmacytic differentiation, but it is not lymphoma-specific.
Coexisting monoclonal gammopathy of undetermined significance (MGUS), occult plasma-
cell disease, renal ratio distortion, antigen excess, and assay artifact remain competing
explanations [2,5–9,36]. Confirmation should integrate serum protein electrophoresis
(SPEP), immunofixation electrophoresis (IFE), immunoglobulin concentrations, histopathol-
ogy, and reproducibility.

Polyclonal elevation describes increased kappa and/or lambda with a preserved or
renal-adjusted ratio. It is best interpreted as total humoral output, most often reflecting
cytokine-driven B-cell or plasmablast activation, infection, chronic antigenic drive, autoim-
mune inflammation, immunocompromised-state biology, or renal retention. In cHL, T-cell
lymphomas, HIV infection, and PTLD risk states, this is the default biological interpretation
unless there is strong evidence for a separate monoclonal process [10–13,37–44].

Ratio-only abnormality is the least secure category. It denotes a kappa/lambda ratio
outside the applicable reference interval with neither kappa nor lambda above its appli-
cable upper reference limit. It may represent low-level clonal imbalance, but it is highly
vulnerable to renal dysfunction, immunoparesis, suppression of the uninvolved light-chain
compartment, age, platform thresholds, reference-interval selection, and stochastic varia-
tion near cut-offs [2,5–9]. In CLL/SLL this phenotype may be biologically plausible, but it
should remain provisional until reproducible and concordant with the clinical picture.

The kappa-plus-lambda sum measures total circulating FLC burden rather than clon-
ality. It may be elevated with monoclonal- or polyclonal-pattern abnormalities and remains
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strongly influenced by renal clearance. This measure has been evaluated most clearly in
CLL/SLL [20,21]. Related total or bilateral elevations have been reported in HIV infection,
transplantation, and prediagnostic NHL cohorts [37,38,43–45], but different populations,
thresholds, and endpoints prevent direct equivalence. The sum should be reported sepa-
rately and should not be used as a clonality marker or treatment trigger.

4. Analytical and Renal Constraints
4.1. The Ratio Is Not a Clonality Switch

sFLC immunoassays detect epitopes exposed on free kappa and lambda chains and
largely hidden in intact immunoglobulins [2,3,6]. This analytical sensitivity is useful in
secretory plasma-cell diseases, but in lymphoma it increases vulnerability to low-level,
borderline, or context-dependent abnormalities. The kappa/lambda ratio is a derived
variable influenced by production and clearance of both chains. A slightly abnormal ratio
near a decision threshold is not equivalent to marked involved-chain excess in a secretory
clone, and a normal ratio does not exclude biologically relevant polyclonal activation or
high cumulative burden.

4.2. Renal Function Is the Dominant Physiological Confounder

Renal function is the dominant non-tumor determinant of sFLC concentration. As
glomerular filtration declines, both kappa and lambda increase, and the kappa/lambda
ratio may shift upward without monoclonal secretion [4,5]. The iStopMM chronic-kidney-
disease analysis showed that standard reference intervals generate frequent apparent
abnormalities among individuals without evidence of monoclonality. eGFR-stratified FLC
ratio intervals were proposed: 0.46–2.62 for eGFR 45–59 mL/min/1.73 m2, 0.48–3.38 for
eGFR 30–44 mL/min/1.73 m2, and 0.54–3.30 for eGFR below 30 mL/min/1.73 m2 [5].

These intervals should not be applied mechanically across lymphoma populations
or assay platforms. Creatinine, eGFR, and renal trajectory should accompany every clin-
ically interpreted sFLC result. Stable chronic kidney disease (CKD), acute kidney injury
during infection, tumor lysis, dehydration, nephrotoxic therapy, and graft dysfunction
are different settings; borderline ratios are particularly unreliable when renal function is
reduced or changing.

Population studies further show how reference-interval selection changes classification.
In iStopMM, age- and kidney-appropriate intervals reduced the apparent prevalence of
light-chain monoclonal gammopathy of undetermined significance (LC-MGUS) by 82%;
none of 1006 reclassified individuals developed a lymphoproliferative disorder during a
median of 4.6 years [46]. Danish validation reduced LC-MGUS diagnoses by about 40%;
none of the reclassified participants developed multiple myeloma or immunoglobulin light-
chain (AL) amyloidosis, although two developed non-Hodgkin lymphoma [47]. These are
not lymphoma cohorts, but they support cautious interpretation of borderline ratios using
age-, kidney-, and method-appropriate intervals.

4.3. Platforms Are Not Interchangeable

Freelite, Siemens N Latex, Sebia, enzyme-linked immunosorbent assays, and emerg-
ing methods differ in antibody specificity, calibration, dynamic range, dilution behavior,
susceptibility to antigen excess, and reference intervals [6–9,48]. A result near a decision
threshold can therefore change category when another method is used.

Serial measurements should use the same platform whenever possible. A method
change establishes a new analytical baseline; parallel testing may be needed when continu-
ity matters. Historical prevalence estimates and cut-offs should not be transferred directly
across assays.

https://doi.org/10.3390/curroncol33100580
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Mass-spectrometric methods can help distinguish monoclonal from polyclonal im-
munoglobulin signals and clarify discordant conventional results. However, light chains
released from immunoenriched intact immunoglobulins are not identical to directly mea-
sured circulating free light chains. Lymphoma-specific prognostic and monitoring per-
formance has not been established, so these methods remain a research approach in this
setting [6].

4.4. Units, Reference Intervals, Dilution, and Antigen Excess

Reference intervals are method-specific and population-dependent. The commonly
cited Freelite kappa/lambda interval of approximately 0.26–1.65 is not a universal biological
constant [3]. It should not be transferred uncritically to other platforms, CKD populations,
or lymphoma cohorts. Unit reporting is equally important: mg/dL and mg/L differ by a
factor of ten, and silent conversion errors can alter apparent thresholds.

Antigen excess is less frequent but clinically important. Very high free light-chain
concentrations can produce falsely low or implausibly normal values unless adequate
dilution protocols are triggered [6,36]. In lymphoma, this matters most in WM/LPL,
plasmacytic or plasmablastic differentiation, marked secretory behavior, and coexisting
monoclonal gammopathy. Discordance between sFLC, SPEP/IFE, immunoglobulin levels,
IgM, marrow disease, imaging, or clinical behavior should prompt laboratory verification
rather than a biological conclusion.

4.5. Minimum Reporting Dataset

An interpretable report should include kappa, lambda, kappa/lambda ratio, units,
assay platform, reference intervals, creatinine, eGFR, renal-adjusted interpretation when
relevant, phenotype, timing of sampling, treatment context, and assessment for coexisting
monoclonal gammopathy when a monoclonal pattern is present. Without these elements,
a reader cannot distinguish tumor secretion from host activation, renal retention, ratio
distortion, or analytical artifact. The minimum reporting dataset and the interpretive
rationale for each required element are summarized in Table 2.

Table 2. Minimum reporting dataset for interpretable sFLC use.

Domain Required Reporting Item Why It Matters

Assay Platform, manufacturer, method, units, and
reference intervals.

Prevents method transfer, unit
conversion error, and false continuity

across laboratories.

Renal context Creatinine and eGFR at sampling; renal trajectory;
renal-adjusted interpretation when relevant.

Controls the dominant non-tumor
determinant of sFLC concentration and

ratio shift.

Phenotype Monoclonal excess, polyclonal elevation, ratio-only
abnormality, and/or cumulative κ + λ burden.

Prevents biologically different
mechanisms from being pooled as one

abnormal result.

Clinical timing Prediagnostic, baseline, on-treatment, post-treatment,
surveillance, or relapse sample.

The same result has different meanings at
different time points.

Disease context Entity, classification, stage, treatment era, established
risk tools, PET/MRD/ctDNA context when relevant.

Anchors interpretation to
lymphoma-specific biology and

standards of care.

Secretory context
SPEP, IFE, immunoglobulins, IgM/M-spike in

WM/LPL, MGUS/plasma-cell assessment
when indicated.

Separates lymphoma-associated secretion
from a coexisting monoclonal or

plasma-cell process.

Technical safeguards Dilution behavior, antigen-excess handling, sample
timing, and laboratory/platform changes.

Protects against false reassurance and
non-comparable serial values.
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Clinical laboratories can reduce misuse through interpretive safeguards. Reflex com-
ments may state that absolute elevations require renal and inflammatory context, that
ratio-only abnormalities are less secure when eGFR is reduced, and that serial com-
parisons require the same platform. Such comments are particularly useful outside
plasma-cell practice, where the kappa/lambda ratio may otherwise be misread as a binary
clonality switch.

5. Evidence Across Lymphoma Entities
Evidence and biological interpretation differ among lymphoma entities. WM/LPL

provides the clearest secretory rationale; CLL/SLL includes several phenotype-resolved
associations; cHL and T-cell lymphomas more often show reactive immune activation; and
immunocompromised cohorts inform prediagnostic risk. Mixed-entity and small relapsed
cohorts remain hypothesis-generating [49,50]. Table 3 summarizes the principal studies
and their main limits.

Table 3. Principal clinical evidence map.

Study Setting Principal Signal Boundary for Use

Maurer et al. 2011 [25] DLBCL cohorts

IPI-adjusted EFS HR 2.37 and OS
HR 2.94; reported C-index
improvement within the

study dataset.

Incremental discrimination in
one dataset; no external

decision-benefit validation.

Witzig et al. 2014 [26] Untreated DLBCL

Monoclonal and polyclonal FLC,
with interferon-inducible protein

10 (IP-10), linked to
inferior prognosis.

Partly overlaps the Maurer
population and is not an
independent replication.

Kim et al. 2014; Maiolo et al.
2020 [27,28] DLBCL

Kim reported an adjusted EFS
association; Maiolo found a

kappa-associated EFS signal only
among controls without

monoclonal protein.

Different selection criteria and
phenotype definitions

preclude a single conclusion.

Jia et al. 2025 [29] Newly diagnosed DLBCL

Unadjusted outcome differences
were reported; independent

prognostic value was
not established.

Independent multivariable
prognostic value was

not established.

Achenbach et al. 2014 [30]
Elderly aggressive

CD20-positive B-cell
lymphoma

No IPI-adjusted EFS or OS
association in 259 patients with
preserved eGFR; negative result

reproduced in 155 patients.

Strong non-confirmatory
evidence; age- and

renal-selected population.

Thompson et al. 2011 [11] cHL
IPS-adjusted EFS association;

adjusted OS was not estimable
because only 12 deaths occurred.

Single historical cohort; not
validated for

PET-adapted decisions.

Maurer et al. 2011; Morabito
et al. 2011 [20,21] CLL/SLL

Monoclonal/polyclonal patterns
and cumulative FLC burden

associated with TTFT/outcome.

Adjunctive risk context; does
not replace iwCLL
criteria or MRD.

Furtado et al. 2013 [49] Relapsed/refractory MCL Abnormal FLC ratio associated
with poor overall survival.

Small, treatment-era-specific;
not validated in contemporary

MCL therapy.

Itzykson, Leleu and
colleagues [14–16] WM/LPL

Associations with burden and
time to treatment; earlier FLC

response among
27 dual responders.

Fair response agreement and
no significant landmark

association with time
to progression.
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Table 3. Cont.

Study Setting Principal Signal Boundary for Use

Witzig et al. 2014 [50] Mixed B- and
T-cell NHL

Monoclonal and polyclonal
sFLC patterns showed
outcome associations

across entities.

Mixed-entity design limits
subtype-specific inference.

Landgren et al. 2010; Bibas
et al. 2012 [37,38]

HIV-associated
lymphoma risk

sFLC elevations preceded
lymphoma in

HIV-infected cohorts.

Risk-state biomarker; not
diagnostic-phase

specificity.

Tittle et al. 2015 [39] HIV-associated
lymphoma at diagnosis

sFLC did not correlate with
histology or prognosis.

Supports separation of
prediagnostic risk from

diagnostic use.

Engels et al. 2012; Borrows
et al. 2019 [43,44] PTLD risk

Engels assessed prediagnostic
risk; Borrows assessed

patients at diagnosis with
renal adjustment.

Different time points;
neither supports

stand-alone screening or
diagnosis.

Hu et al. 2025 [45] Population-based
prediagnostic NHL

Higher kappa and lambda
concentrations were associated

with future NHL risk.

Between-group timing
patterns do not

demonstrate within-person
clonal evolution or

screening utility.

5.1. Diffuse Large B-Cell Lymphoma

Maurer et al. studied 295 patients with DLBCL in two cohorts. Elevated sFLC was
associated with event-free survival (EFS) and overall survival (OS) after adjustment for
the International Prognostic Index (IPI): combined hazard ratios were 2.37 (95% confi-
dence interval [CI], 1.58–3.55) and 2.94 (95% CI, 1.85–4.77), respectively [25]. Adding
sFLC increased the reported 36-month C-index from 0.606 to 0.667 for EFS and from
0.658 to 0.721 for OS. These results show incremental discrimination within that dataset;
they do not establish external calibration, treatment prediction, or clinical benefit from
sFLC-guided management.

Witzig et al. subsequently analysed 276 patients from part of the same source popu-
lation, with outcome analyses in 256 patients receiving immunochemotherapy [26]. Both
monoclonal- and polyclonal-pattern elevations were associated with inferior EFS, and
monoclonal-pattern cases were enriched for non-germinal-centre phenotypes by immuno-
histochemical algorithms. This report adds phenotype and biological detail but is not an
independent replication of the earlier cohort.

Independent reports are not uniform. Kim et al. studied 175 patients treated with
R-CHOP and reported an IPI-adjusted EFS association for elevated FLC (HR 2.84; 95% CI,
1.29–6.25) [27]. Maiolo et al. selected 61 patients with a serum monoclonal protein and
45 IPI-matched controls; the kappa-associated EFS signal was observed among controls
without monoclonal protein, not as equivalent prognostic information within the selected
monoclonal-protein group [28]. Achenbach et al. found no IPI-adjusted EFS or OS associa-
tion in 259 RICOVER-60 patients with eGFR at least 60 mL/min/1.73 m2, and the negative
result was reproduced in an independent 155-patient rituximab-treated cohort [30].

Jia et al. included 259 patients diagnosed in 2017–2022; 191 receiving R-CHOP entered
survival analyzes and 68 were lost to follow-up [29]. Abnormal FLC was associated with
lower unadjusted three-year OS and progression-free survival, but independent prognostic
significance was not established. These cohorts largely reflect CHOP-based therapy and
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do not validate an sFLC-based decision rule for current frontline combinations, cellular
therapy, or bispecific antibodies. sFLC therefore remains an exploratory adjunct in DLBCL.

5.2. Classical Hodgkin Lymphoma

In cHL, polyclonal elevation is the predominant pattern and is consistent with an
inflammatory microenvironment [10,11]. Thompson et al. analyzed 100 patients, including
93 with cHL. Elevated sFLC retained an association with EFS after adjustment for the
International Prognostic Score (HR 3.02; 95% CI, 1.02–8.89), whereas adjusted OS could
not be estimated because only 12 deaths occurred [11]. The study therefore supports an
adjusted EFS association, not an independently adjusted OS prediction.

The incremental value of sFLC alongside PET-based assessment and modern regimens
is unknown [34,51,52]. Baseline polyclonal sFLC may describe inflammatory biology, but
current evidence does not support its use to alter interim PET interpretation, treatment
intensity, or response classification.

5.3. Follicular Lymphoma and Marginal Zone Lymphoma

Follicular lymphoma (FL) is a lower-signal setting. Available evidence suggests rela-
tively infrequent abnormalities, often polyclonal, and much of the early evidence comes
from mixed B-cell lymphoma cohorts [50,53]. The Follicular Lymphoma International
Prognostic Index, tumor burden, histological transformation risk, PET features, and molec-
ular pathology remain more clinically relevant [54]. A monoclonal sFLC pattern in FL
should not be assumed to represent ordinary FL biology; it should prompt evaluation
for plasmacytic differentiation, composite disease, transformation, MGUS, or a coexisting
plasma-cell clone [55].

Marginal zone lymphoma is biologically interesting because of chronic antigenic
stimulation, autoimmune disease, infection-associated lymphomagenesis, and plasmacytic
differentiation. However, robust entity-specific serum sFLC datasets remain insufficient
for routine recommendations. In both FL and marginal zone lymphoma, sFLC should be a
contextual clue, not a risk-stratification system.

5.4. Chronic Lymphocytic Leukemia/Small Lymphocytic Lymphoma

Maurer et al. prospectively evaluated 339 newly diagnosed patients with CLL/SLL
and distinguished monoclonal-pattern, polyclonal-pattern, and ratio-only abnormali-
ties [20]. In an adjusted model, monoclonal-pattern elevation was associated with time to
first treatment (HR 2.97; 95% CI, 1.75–5.06), while elevated FLC combining monoclonal
and polyclonal patterns was associated with OS (HR 2.25; 95% CI, 1.04–4.86). Morabito
et al. studied 449 treatment-naive patients; cumulative kappa plus lambda retained an
association with treatment-free survival (HR 2.3; 95% CI, 1.3–4.1) in a model that also
included the ratio and established risk factors [21]. The reported concentration units are
internally inconsistent, which prevents direct adoption of the numerical threshold.

These cohorts do not establish treatment prediction or clinical utility. Modern Bruton
tyrosine kinase and BCL2-directed therapies alter tumor burden, lymphocyte distribution,
immunoglobulin recovery, and infection risk [56]. sFLC should be evaluated again in those
settings and should not replace the International Workshop on CLL treatment criteria,
genetic risk assessment, or measurable residual disease methods [57].

Prediagnostic and familial studies indicate that immunoglobulin abnormalities may
precede overt CLL/SLL or occur in monoclonal B-cell lymphocytosis and high-risk fam-
ilies [22–24]. These findings concern early biological states and do not make sFLC a
treatment trigger or population-screening test.
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5.5. Mantle Cell Lymphoma

Mantle cell lymphoma (MCL) shows heterogeneous sFLC biology. An abnormal ratio
was associated with poor overall survival in a relapsed/refractory MCL series, and mixed-
entity non-Hodgkin lymphoma data suggest that abnormalities are not rare [49,50]. These
observations are biologically plausible in leukemic-phase, marrow-involved, or secretory
subsets, but evidence remains small and treatment-era-specific.

Current MCL care increasingly incorporates morphology, Ki-67, TP53 status, the
Mantle Cell Lymphoma International Prognostic Index (MIPI), leukemic non-nodal phe-
notype, BTK inhibitors, CAR-T therapy, BCL2-directed approaches, non-covalent BTK
inhibition, and T-cell-engaging therapies [58]. sFLC kinetics are not validated in this setting.
A markedly abnormal, reproducible ratio may enrich for higher-risk biology in selected
patients, but it should not guide treatment outside research.

5.6. Waldenström Macroglobulinemia/Lymphoplasmacytic Lymphoma

WM/LPL offers the clearest biological rationale for a secretory adjunct. Itzykson
et al. studied 42 untreated patients and found involved FLC associated with time to
treatment; 28 patients were already symptomatic at baseline [14]. Leleu et al. linked
sFLC to burden-related features in 98 patients [15]. In a prospective treatment study of
48 patients, an involved-FLC response occurred in 79%, compared with 60% by M-spike
criteria [16]. Among 27 patients responding by both measures, the median response time
was 2.1 months for FLC and 3.7 months for the M-spike. The agreement was only fair, and
the landmark FLC response was not significantly associated with time to progression.

Earlier biochemical change is not evidence that earlier intervention improves outcome.
Selective serial use is most reasonable when the baseline involved-chain abnormality is
reproducible, renal function is stable, and the same assay is used. IgM, M-spike, symptoms,
marrow or tissue disease, and the International Workshop on Waldenström Macroglobu-
linemia criteria remain the basis for clinical decisions [17–19].

5.7. T-Cell Lymphomas

In T-cell lymphomas, elevated sFLC is more likely to reflect reactive B-cell or plasma-
cell activation, infection, Epstein–Barr virus-associated B-cell expansion, or cytokine-driven
immune dysregulation than direct secretion by malignant T cells [12,13]. This interpreta-
tion is particularly relevant to nodal T-follicular-helper lymphomas, including angioim-
munoblastic T-cell lymphoma.

Current evidence does not support routine sFLC testing as an independent prog-
nostic biomarker in T-cell lymphomas. A convincing monoclonal sFLC pattern should
prompt evaluation for a coexisting B-cell or plasma-cell process rather than being attributed
automatically to the T-cell lymphoma.

5.8. HIV-Associated Lymphomas

In HIV-associated lymphoma, timing is decisive. Landgren et al. showed that elevated
sFLC can precede AIDS-related NHL, and Bibas et al. linked sFLC to HIV-associated
lymphoma risk and antiretroviral-therapy context [37,38]. These data support a chronic
immune-activation, risk-state model. In contrast, diagnostic-phase studies indicate that
sFLC does not reliably classify histology or prognosis once lymphoma is established [39].

HIV viral load, CD4 count, ART exposure, EBV and HHV-8 biology, microbial translo-
cation, opportunistic infection, immune reconstitution, and renal function can all affect
kappa and lambda concentrations [37–42]. Prediagnostic and diagnostic samples should
not be merged conceptually. Before lymphoma, elevated sFLC may reflect immune activa-
tion that contributes to lymphomagenesis; at diagnosis, the same abnormality may reflect
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infection, viremia, renal dysfunction, lymphoma burden, or treatment context. A small
exploratory study suggested that Epstein–Barr virus load and sFLC kinetics might have
follow-up value [42], but this has not been prospectively validated and remains vulnerable
to infectious, renal, and treatment-related confounding. sFLC is therefore best considered
a research-level immune-activation and risk-state marker, not a diagnostic classifier or
routine surveillance test.

5.9. Post-Transplant Lymphoproliferative Disorder

PTLD studies address different time points. Engels et al. measured samples obtained
before diagnosis and found an association between polyclonal-pattern elevation and sub-
sequent PTLD [43]. Borrows et al. measured sFLC at diagnosis in transplant recipients
and showed that adjustment to cystatin C strengthened the association [44]. The latter is
diagnostic-phase evidence, not prediagnostic prediction. Renal dysfunction, graft type,
infection, immunosuppression, and Epstein–Barr virus status limit direct comparison [59].

EBV DNAemia and sFLC are complementary rather than interchangeable. EBV
DNAemia reflects viral or EBV-infected B-cell burden, whereas sFLC may reflect host
B-cell activation and impaired immune control. Neither replaces tissue diagnosis when
PTLD is suspected. Pediatric PTLD biomarker consensus documents are useful for moni-
toring principles but should not be treated as adult lymphoma practice evidence [60].

5.10. Prediagnostic Risk-State Biology Beyond Immunocompromised Hosts

Hu et al. examined prediagnostic samples from 292 incident NHL cases and matched
controls in the Prostate, Lung, Colorectal and Ovarian Cancer Screening Trial [45]. Higher
kappa and lambda concentrations were associated with subsequent NHL. Among CLL/SLL
cases, polyclonal elevations were more common in samples collected farther from diagnosis
and monoclonal patterns in samples collected closer to diagnosis.

This cross-group timing pattern is compatible with changing immune and clonal
states, but it does not demonstrate within-person progression from a polyclonal to a mon-
oclonal abnormality. Population screening would require validated thresholds, absolute-
risk estimates, acceptable positive predictive value, and evidence that subsequent action
improves outcomes.

5.11. Cross-Entity Synthesis

Across entities, the meaning of sFLC follows the biological question. Secretory
abnormalities are most plausible in WM/LPL; CLL/SLL includes clonal and immune-
dysregulation patterns; cHL and T-cell lymphomas more often reflect reactive immune
activation; and DLBCL contains mixed mechanisms with inconsistent prognostic evi-
dence. HIV, PTLD, and population cohorts inform prediagnostic risk research, not clinical
screening. Table 4 summarizes the current interpretive role and the principal limitation
in each setting.

Evidence remains sparse for marginal zone lymphoma, Burkitt lymphoma, high-grade
B-cell lymphoma, plasmablastic lymphoma, ALK-positive large B-cell lymphoma, primary
effusion lymphoma, HHV-8-associated lymphoproliferative disorders, and primary central
nervous system lymphoma. Their biology may justify study, but current data do not
support routine serum sFLC recommendations. Cerebrospinal-fluid free light chains in
central nervous system disease address a compartment-specific question and should not be
equated with serum results.
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Table 4. Entity-specific interpretation and clinical boundaries.

Entity or Setting Dominant or Plausible Pattern Current Interpretive Role Boundary

DLBCL
Polyclonal elevation is common;

monoclonal subset may be
biologically relevant.

Adjunctive baseline biological
and risk context.

Not validated as an
independent

treatment-decision tool; not a
ctDNA substitute.

cHL Predominantly polyclonal
immune-activation signal.

Inflammatory baseline
risk context.

Not validated for monitoring
or PET-adapted decisions.

FL/MZL

Low-frequency or contextual
abnormalities; monoclonal patterns

may reflect plasmacytic
differentiation or coexisting clone.

Occasional contextual
interpretation. Not routine risk stratification.

CLL/SLL

Monoclonal, polyclonal, and
ratio-only patterns; κ + λ recorded

separately as an overlapping measure
of total burden.

Early-disease risk context,
especially TTFT research.

Does not replace iwCLL
criteria, genetic risk

tools, or MRD.

MCL Heterogeneous monoclonal or
polyclonal patterns.

Hypothesis-generating risk
enrichment in selected cases.

Not validated in the
BTK-inhibitor, CAR-T, or

bispecific/T-cell-engager era.

WM/LPL Monoclonal involved-chain excess.
Selected longitudinal adjunct

when involved sFLC is
measurable.

Does not replace IgM,
M-spike, marrow assessment,

or IWWM criteria.

T-cell lymphomas Usually a polyclonal
immune-activation signal.

Research-level
immune-activation marker.

A monoclonal pattern should
suggest coexisting

B-cell/plasma-cell disease.

HIV-associated
lymphoma

Prediagnostic polyclonal or
cumulative immune activation.

Prediagnostic
research context.

Not a diagnostic-phase
subtype or prognosis marker.

PTLD Polyclonal or cumulative activation;
highly renal-sensitive.

Research context with renal
and EBV assessment.

Tissue diagnosis remains
mandatory.

Sparse-data entities Insufficient entity-specific
serum evidence. Research framing only.

No routine role proposed for
BL/HGBL, PBL, ALK-positive
LBCL, PEL/HHV-8 disease, or

PCNSL serum sFLC.

6. Clinical Applications and Boundaries
6.1. Selective Use Only

The current evidence supports selective interpretation when there is a defined clinical
question. Potential uses include baseline biological context in DLBCL, cHL, and CLL/SLL;
supplementary serial assessment in selected secretory WM/LPL; and risk-state research in
immunocompromised or prediagnostic cohorts [11,14–16,20,21,25–30,37–39,43–45]. None
has been validated as a universal testing strategy.

An independent prognostic association means that a marker retained an association
within a particular model. It does not establish the prediction of treatment benefit or clinical
utility. The DLBCL discrimination analysis provides a positive example, while the null
DLBCL cohort and the limited diagnostic-phase HIV findings show why results cannot be
generalized [25,30,39]. No study reviewed here demonstrated improved outcomes from
changing lymphoma management according to sFLC.

6.2. Pattern-Specific Clinical Interpretation

For a monoclonal-pattern elevation, review the direction and magnitude of the ratio,
the absolute involved-chain concentration, renal function, and assay-specific limits. Cor-
relate the result with serum protein electrophoresis, immunofixation, immunoglobulins,
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and tissue findings before attributing it to lymphoma [2–9,27,28]. A coexisting monoclonal
gammopathy or plasma-cell clone remains possible.

For a polyclonal-pattern elevation, consider renal clearance together with infection, autoim-
mune disease, HIV, transplantation, and tumor-associated inflammation [4,5,10–13,37–40,43,44].
A preserved ratio supports balanced production but does not identify the cause.

A ratio-only abnormality deserves particular caution near decision limits and when
renal function is reduced [3–9]. Repeat measurement under stable conditions may help, but
reproducibility alone does not establish clonality. Cumulative kappa plus lambda should
be reported separately with units and renal context [20,21,38,44].

Reports and multidisciplinary discussions should describe what the pattern supports
and what remains uncertain. Appropriate wording may state that a result is concordant
with a secretory phenotype, compatible with polyclonal immune activation, or difficult to
interpret because renal function is changing. A diagnostic or treatment conclusion requires
corroborating evidence.

Figure 2 presents the interpretive sequence: define the clinical question, verify assay
and renal context, assign one of the three operational patterns, record kappa plus lambda
separately, and then consider disease entity and sampling time. The sequence is an expert
interpretive proposal and has not been prospectively tested as a package.

Figure 2. Proposed workflow for interpreting serum free light chains in lymphoma. Laboratory and
renal checks precede assignment of an operational pattern. Clinical interpretation then depends on
disease entity, sampling time, and the strength of the supporting evidence. Kappa plus lambda is
recorded as an overlapping quantitative measure rather than an exclusive phenotype.

6.3. Longitudinal Monitoring

Longitudinal monitoring should be restricted mainly to WM/LPL and rare lymphoma
cases with a reproducible, disease-linked monoclonal abnormality. Even in WM/LPL, sFLC
is an adjunct and does not replace IgM-based response criteria, M-spike, marrow assess-
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ment, tissue disease evaluation, symptoms, or hyperviscosity risk [17–19]. In DLBCL and
cHL, PET/CT-based response assessment and disease-specific criteria remain primary [34].

A serial change is uninterpretable if the assay platform changed, eGFR changed
substantially, acute infection intervened, dilution behavior was not verified, or the baseline
phenotype was not defined. The short half-life of free light chains does not make every
lymphoma suitable for sFLC monitoring.

6.4. Prediagnostic and High-Risk Contexts

Prediagnostic sFLC elevation in HIV infection, PTLD, and population-based NHL cohorts
is scientifically important because it supports immune risk-state biology [37,38,43–45]. It remains
research-facing. In clinical practice, symptoms, lymphadenopathy, organ involvement, EBV
DNAemia, uncontrolled HIV replication, or unexplained inflammatory or renal changes—not
sFLC alone—should drive reassessment; lymphoma still requires tissue diagnosis.

The workflow is intended to prevent both indiscriminate dismissal of sFLC abnormali-
ties and unsupported clinical action. It preserves potentially useful biological information
while requiring corroboration before diagnosis, response assessment, surveillance, or treat-
ment decisions. The practical stopping rules are summarized in Box 1.

Box 1. Clinical rules for sFLC use in lymphoma.

• Start with phenotype, not abnormality.
• Measure kappa, lambda, kappa/lambda ratio, creatinine, and eGFR together.
• Use renal-contextualized interpretation when eGFR is reduced or unstable.
• Do not infer clonality from absolute kappa or lambda elevation alone.
• Do not compare serial values across assay platforms or laboratories without treating the change

as a new baseline.
• Reserve monitoring for reproducible disease-linked abnormalities, mainly WM/LPL.
• Do not replace biopsy, PET/CT, MRD, ctDNA, IWWM, iwCLL, Lugano, or other disease-

specific criteria.
• Do not initiate, escalate, de-escalate, or stop therapy on sFLC alone.

7. Limitations of the Evidence
Most lymphoma studies are observational, many are retrospective, and several arise

from overlapping populations. Historical treatment regimens limit applicability to current
care. Associations with outcomes do not show that sFLC-guided management improves
survival, response, quality of life, diagnostic efficiency, or surveillance.

Studies differ in lymphoma classification, disease stage, sampling time, assay platform,
renal handling, endpoint, phenotype definition, and adjustment set. Platform differences
can alter concentrations and classification [6–9,48], while chronic or acute kidney dysfunc-
tion can produce polyclonal elevations and borderline ratio shifts [4,5,46,47]. Restriction to
normal creatinine, use of a renal ratio interval, and statistical adjustment for renal function
address different problems.

Terminology is also inconsistent. Some studies define an abnormal ratio as monoclonal,
whereas others require involved-chain elevation. Endpoints such as time to first treatment,
EFS, OS, biochemical response, and future lymphoma risk are not interchangeable. Pre-
diagnostic associations remain unsuitable for screening because absolute risk, specificity,
positive predictive value, and an effective intervention pathway have not been established.

This review has the limitations of a single-database narrative search. Selection and
extraction were not independently duplicated, no formal risk-of-bias instrument was
applied, and some reports did not provide complete assay, renal, or modelling details.
Heterogeneity precluded meta-analysis. The proposed framework has not undergone
prospective or interobserver validation.
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8. Research Agenda
Future studies should prespecify the clinical question, lymphoma entity, treatment

setting, and endpoint. They should record kappa, lambda, ratio, kappa plus lambda, assay,
units, reference intervals, creatinine, eGFR, renal trajectory, infection status, and coexisting
monoclonal proteins. Pattern assignment should be defined before analysis, and continuous
modelling should accompany any proposed cut-off.

Entity-specific cohorts should compare standard models with and without sFLC. DL-
BCL studies should incorporate IPI, cell of origin, MYC/BCL2/BCL6 genetics, PET metrics,
inflammatory markers, and ctDNA; cHL studies should use contemporary regimens and
PET-based assessment; CLL/SLL studies should integrate genomic risk and measurable
residual disease; and WM/LPL studies should examine paired IgM, involved-FLC, renal,
and clinical trajectories. Calibration, discrimination, external validation, and decision-curve
analyses should be reported.

Mechanistic studies can link sFLC to immune-cell states, cytokine networks, B-cell receptor
repertoire, Epstein–Barr virus and HHV-8 biology, renal biomarkers, and ctDNA. Such analyses
could determine whether sFLC adds information beyond inflammatory burden, secretory
differentiation, renal function, or tumor mass. The framework itself should also be tested for
interobserver agreement before its effect on management is studied.

Future studies should prespecify the clinical decision that sFLC is intended to improve
and include negative as well as positive results. The minimum reporting and design
requirements are summarized in Box 2.

Box 2. Minimum design requirements for future lymphoma sFLC studies.

• Prespecify the clinical question and endpoint before measuring sFLC.
• Report kappa, lambda, ratio, units, platform, reference interval, creatinine, eGFR, and

renal trajectory.
• Code phenotype at patient level instead of using one pooled abnormal/normal variable.
• Document SPEP, IFE, immunoglobulins, and MGUS/plasma-cell evaluation when monoclonal

patterns occur.
• Use the same platform for serial analysis and handle platform changes as new baselines.
• Validate incremental value against disease-specific clinical, imaging, molecular, and response tools.
• Report null and non-independent findings to reduce publication bias.

9. Conclusions
sFLC results in lymphoma are interpretable only when the operational pattern,

renal function, assay platform, sampling time, and disease entity are considered to-
gether. Monoclonal-pattern elevation, polyclonal-pattern elevation, and ratio-only
abnormality describe different findings; kappa plus lambda is an overlapping measure
of total circulating burden.

Current evidence supports selected adjunctive interpretation at baseline and supple-
mentary longitudinal assessment in some patients with WM/LPL. Prognostic independence
is inconsistent, and no study has shown improved outcomes from an sFLC-directed lym-
phoma management strategy. sFLC should not independently establish diagnosis, subtype,
response, relapse, screening eligibility, or treatment.

Prospective validation is now required in phenotype-defined, renal-adjusted, assay-
consistent contemporary cohorts. Studies must show added prediction and a clinically
useful decision benefit before sFLC can be adopted more broadly. Clinical utility also
requires reproducible phenotype assignment and consistent recognition of confounders.
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Abbreviations

AKI acute kidney injury
ALK anaplastic lymphoma kinase
ART antiretroviral therapy
BL Burkitt lymphoma
BTK Bruton tyrosine kinase
CAR-T chimeric antigen receptor T-cell therapy
cHL classical Hodgkin lymphoma
CKD chronic kidney disease
CLL/SLL chronic lymphocytic leukemia/small lymphocytic lymphoma
CNS central nervous system
COO cell of origin
ctDNA circulating tumor DNA
DLBCL diffuse large B-cell lymphoma
EBV Epstein–Barr virus
eGFR estimated glomerular filtration rate
FLC free light chain
FL follicular lymphoma
HGBL high-grade B-cell lymphoma
HHV-8 human herpesvirus 8
HIV human immunodeficiency virus
IFE immunofixation electrophoresis
IgM immunoglobulin M
IPI International Prognostic Index
IP-10 interferon-inducible protein 10
IWWM International Workshop on Waldenström Macroglobulinemia
LBCL large B-cell lymphoma
LC-MGUS light-chain monoclonal gammopathy of undetermined significance
MCL mantle cell lymphoma
MGUS monoclonal gammopathy of undetermined significance
MIPI Mantle Cell Lymphoma International Prognostic Index
MRD measurable residual disease
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MZL marginal zone lymphoma
NHL non-Hodgkin lymphoma
PBL plasmablastic lymphoma
PCNSL primary central nervous system lymphoma
PEL primary effusion lymphoma
PET/CT positron-emission tomography/computed tomography
PLCO Prostate, Lung, Colorectal and Ovarian Cancer Screening Trial
PTLD post-transplant lymphoproliferative disorder
sFLC serum free light chain
SPEP serum protein electrophoresis
TTFT time to first treatment
WM/LPL Waldenström macroglobulinemia/lymphoplasmacytic lymphoma
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