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ABSTRACT

INTRODUCTION A range of malignant diseases (both solid organ tumors and hematogenous malignancies)
may manifest as proteinuria/nephrotic syndrome. Multiple myeloma (MM) typically involves the kidneys
and proteinuria, and chronic kidney disease (CKD) may also be the first manifestation of MM.
0BJECTIVES The aim of the study was to evaluate the prevalence and clinical significance of abnormal
serum free kappa/lambda light chain ratio in patients referred to a renal center for a diagnostic workup
for proteinuria or CKD of an unknown origin (or both).

PATIENTS AND METHODS  Free light chain tests were performed in 92 consecutive patients (mean age,
63 =13.9 years; women, 38%; men, 62%) using FreeLite kits. In addition, serum creatinine, calcium,
and albumin levels as well as estimated glomerular filtration rate (eGFR) were measured and blood count
and proteinuria were assessed. In 39 patients, kidney biopsy was also performed. Nephrotic syndrome
was found in 38% of the patients; nonnephrotic proteinuria, in 39.1%; and isolated reduction of eGFR
(without proteinuria), in 22.9%.

RESULTS MM was confirmed in 5 patients (5.43%; all patients had a highly abnormal kappa/lambda
ratio). After the exclusion of the subjects with MM, the abnormal kappa/lambda ratio was found in 37
patients (42.5%); MM was excluded in all patients after careful hematological evaluation, including bone
marrow biopsy in 12 cases. The percentage of the abnormal kappa/lambda ratio was high regardless
of the proteinuria level, eGFR, or the type of glomerulopathy diagnosed by kidney biopsy. The kappa/
lambda ratio did not correlate with age, proteinuria, or eGFR.

concLusions  Our results suggest that an abnormal kappa/lambda ratio (in most cases higher than
normal) is a common and, most likely, nonspecific finding in patients with proteinuria or CKD of an un-
known origin (or both).

INTRODUCTION Proteinuria is the key feature
of primary and secondary glomerular disease.
The diagnosis of primary glomerulopathy is to
a large extent based on the exclusion of several
systemic (extrarenal) disorders that may also in-
volve the kidney. These include, among others,
metabolic diseases (with diabetes as the leading
one), amyloidosis, autoimmune and infectious
diseases, and malignancies. Therefore, an exten-
sive diagnostic workup is needed in patients with

proteinuria (especially elderly patients and those
with comorbidities) to identify the cause of glo-
merular involvement secondary to other diseases
or—after the exclusion of these causes—to con-
sider the glomerular disease as primary."'
Several malignancies may be associated with
different types of glomerular disease. One of
the best known associations is a link between cer-
tain types of cancer (including breast, bowel, and
bronchial cancer) and membranous nephropathy.
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TABLE 1

Demographic and clinical characteristics of the study group (n = 92)

Parameter Value

age, y 63 =13.9

sex, male/female 57 (62) / 35 (38)
diabetes 28 (30.4)
hypertension 63 (68.5)
coronary artery disease 13 (14.1)

renal syndromes on admission

nonnephrotic proteinuria 35(38)
nephrotic syndrome 36 (39.1)

CKD of unknown origin 21 (22.8)

Data are presented as number (percentage) of patients or mean + standard deviation.

Abbreviations: CKD, chronic kidney disease

In fact, at least in case reports, most (if not all) of
the existing malignancies were described to co-
exist with glomerulopathy. The cause-effect re-
lationship between malignancy and glomerular
disease is difficult to establish: a neoplasm may
precede glomerular manifestation and possibly
trigger proteinuria; a simple coincidence between
kidney disease and malignancy is possible (with-
out any pathophysiological relationship); and, fi-
nally, glomerular disease (in particular, its immu-
nosuppressive treatment) may predispose to ma-
lignancy during follow-up.?

There is no standard algorithm to search for
malignancy in patients with proteinuria. Sever-
al authors recommend the “common-sense” ap-
proach, which includes: colonoscopy, gastroduo-
denoscopy (especially in patients over 50 years of
age), mammography (in patients over 40 years of
age), chest radiography, a digital rectal examina-
tion to assess the size of the prostate, and a uro-
logical consultation. Other tests, imaging pro-
cedures, and consultations may be necessary in
the case of suggestive clinical data.’

Multiple myeloma (MM) is the second most
common hematological malignancy with an an-
nual incidence in Europe and United States of
about 4 to 6 cases per 100 000 population, com-
monly involving the kidneys. The cause—effect
relationship between MM and renal disease is
well established: monoclonal light chains inter-
act with several nephron structures, which results
in a range of kidney manifestations.? The assess-
ment of serum and urine levels of free light chains
(FLC) with the kappa/lambda ratio is considered
amilestone in the detection of clonal plasma cell
proliferation. This diagnostic method allowed to
identify patients with MM at earlier stages before
such classic manifestations as osteolytic bone le-
sions, advanced renal failure, or significant ane-
mia (together known as CRAB) develop. Howev-
er, the value of FLC assessment as part of routine
differential diagnosis in patients with protein-
uria of unknown origin has not been studied. To
the best of our knowledge, no study has investi-
gated the prevalence of an abnormal kappa/lamb-
da ratio in patients referred to a renal center for
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the diagnosis of proteinuria or chronic kidney dis-
ease (CKD) of unknown origin (or both) and are
not suspected of MM on admission.

The aim of the study was to analyze the preva-
lence of the abnormal kappa/lambda ratio and its
clinical significance in patients referred to a renal
center because of proteinuria or CKD of an un-
known origin (or both).

PATIENTS AND METHODS  The initial study group
consisted of 126 consecutive patients with pro-
teinuria or CKD of unknown origin (or both) re-
ferred to a renal center for further diagnostic
workup, including kidney biopsy. Nephrotic syn-
drome was defined as 24-hour proteinuria of 3.5 g
or more; nonnephrotic proteinuria, as 24-hour
urine protein loss ranging between 0.3 and 3.5 g
(regardless of estimated glomerular filtration rate
[eGFR]), and CKD of unknown origin, as isolat-
ed (ie, without proteinuria) reduction of eGFR to
less than 60 ml/min/1.73 m?. Serum free kappa
and lambda light chains were assayed in all pa-
tients fulfilling the above criteria. We excluded pa-
tients with a prior diagnosis of renal disease and
those with known or suspected MM or other he-
matological or solid organ malignancy. Subjects
with confirmed secondary glomerular nephrop-
athy (related to diabetes, lupus, or antineutro-
phil cytoplasmic antibody-associated small-ves-
sel vasculitis), patients with CKD stage 5 (eGFR
of less than 15 ml/min/1.73 m?) at the time of
the study, or kidney transplant recipients were
also excluded. The final study group consisted of
92 patients. Their demographic and clinical char-
acteristics (including major comorbidities) are
shown in TABLE 1. In all patients, standard bio-
chemical parameters were measured, including
serum sodium, potassium, creatinine, urea, cal-
cium, total protein, and albumin levels (Cobas C
6000 Analyser, Roche Diagnostics, Basel, Swit-
zerland). In this analyzer, serum creatinine con-
centrations are measured using the Jaffe meth-
od. The eGFR was calculated using the abbreviat-
ed Modification of Diet in Renal Disease formu-
la. Urinalysis with quantitative proteinuria and
peripheral cell counts were also performed in all
subjects (LAURA, Erba - Lachema, Brno, Slova-
kia and Sysmex XT 1800i, Norderstedt, Germany,
respectively). FLCs were assayed using FreeLite
kits (Binding Site, San Diego, California, United
States) and Cobas C 6000 Analyser. Depending
on clinical indications, patients were also subject-
ed to bone marrow or kidney biopsy.

RESULTS In 5 patients (5.43%), the kappa/lamb-
da ratio was lower than normal, and in 37 (39.1%),
it exceeded the reference value; after the exclu-
sion of 5 patients with MM (see below), the re-
spective numbers were 4 (4.6%) and 33 (37.9%).
All patients with an abnormal kappa/lambda ra-
tio were formally evaluated by a hematologist,
which resulted in 17 bone marrow biopsies. In
12 cases, bone marrow biopsies were considered
nonspecific (ie, did not fulfill the criteria of any
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TABLE 2 Comparison of the kappa/lambda ratio and other clinical parameters between patients with and without
multiple myeloma

Parameter Reference range

age, y NA 67 =11.8 63 =13.89
kappa/lambda ratio 0.26-1.65 see below® 1.92 £3.13
serum creatinine, mg/dl 0.5-0.9 1.57 =0.98 1.68 £0.81
eGFR?, ml/min/1.73 m? >60 51.42 +29.58 49.4 +25.9
calcium, mg/dI 8.6-10.2 9.0 £3.19 9.06 +0.92
phosphate, mg/dl 2.7-45 3.64 =0.9 3.70 =0.7
albumin, g/24 h 32.0-52.0 29.38 =8.82 295 9.7
urine protein, g/24 h 0.0-0.3 3.62 +=8.63 3.27 £3.94
nephrotic syndrome N/A 3(3.3) 33(35.9)
Hb, g/dl 12.0-16.0 11.9 +2.04 11.9 +2.18
PLT count, pl-' 150-400 280 +62.3 261 =99.4

Data are presented as a number (percentage) of patients or mean + SD.

a detailed distribution of ranges shown in TABLE 4

b 5 individual values were: 0.02, 199.4, 387, 968, and 12479

Abbreviations: eGFR, estimated glomerular filtration rate; Hb, hemoglobin; NA, not available; PLT, platelet; SD, standard

deviation

TABLE 3 Serum free kappa/lambda ratio in the study group (n = 87, after exclusion of patients with multiple
myeloma) depending on renal syndrome on admission

Renal syndrome Urine Kappa/lambda Above normal Below normal
protein g/24 h ratio range range
mean *= SD mean *= SD n (%) n (%)
nephrotic syndrome 33(37.9) 7.35 £3.57 1.64 =2.08 11(33.3) 3(9.1)
nonnephrotic 33(37.9) 1.26 +0.85 1.48 +0.55 12 (36.4) 1(3)
proteinuria
CKD of unknown 21 (24.1) 0.035 +0.078 3.07 £5.62 10 (47.6) 0
origin

Abbreviations: see TABLES 1 and 2

TABLE 4  Serum free kappa/lambda ratio in the study group (n = 87, after exclusion of patients with multiple
myeloma) depending on glomerular filtration rate

eGFR, n (%) eGFR, K appa/lambda Above normal Below normal
ml/min/1.73 m? ml/min/1.73 m? ratio range range
n (%) n (%)
>90 7(8) 103.4 =11 1.28 £0.56 1(14.3) 0
60-90 17 (19.5) 71.3 =6.76 2.84 +6.35 4 (23.5) 2(11.8)
30-60 37 (42.5) 45.21 +9.03 1.47 £0.55 13 (35) 1(2.7)
15-30 26 (30) 22.52 +4.32 213 £2.22 15 (57.7) 1(3.85)

Abbreviations: see TABLE 2

hematological pathology); the diagnosis of MM
was established in 5 cases (5.43%). The clinical
and biochemical characteristics of the patients
with respect to the diagnosis of MM (we includ-
ed parameters that are particularly important in
patients suspected of MM) are shown in TABLE 2.
The values of the kappa/lambda ratio according
to renal syndrome on admission and eGFR (af-
ter the exclusion of 5 patients with MM) are pre-
sented in TABLES 3 and 4. In 39 of 92 patients, kid-
ney biopsy was performed. The distribution of
histopathological diagnoses with the respective

values of the kappa/lambda ratio and proteinuria
is shown in TABLE 5. In 7 subjects, both bone mar-
row and kidney biopsies were performed (only in 1
patient, MM was found in bone marrow and MM
nephropathy in the kidney). The kappa/lambda
ratio (after the exclusion of subjects with MM)
did not show significant correlations with age, se-
rum creatinine, eGFR, calcium, 24-hour protein-
uria, or blood count.

DISCUSSION MM is a hematological malignan-
cy that is frequently observed (and sometimes
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TABLE 5

Kappa/lambda ratio according to diagnosis on kidney biopsy (n = 37; after exclusion of 2 patients with multiple myeloma)

n (%) Kappa/lambda Above normal  Below normal Proteinuria, g/24 h eGFR, ml/min/1.73 m2

ratio range range

n (%) n (%)
FSGS 8(21.6)  1.43 =072 3(37.5) 1(12.5) 417 £2.92 54.9 +32.4
IgAN 7(18.9) 1.53 +0.54 4 (57.1) 0.0 4.5 +39 43.2 =19.6
MN 8 (21.6) 1.3 =0.68 2 (25) 0.0 7.08 +4.6 70.8 £17.7
MCN 4(10.8) 4.05 =5.06 1(25) 0.0 5.0 £2.77 63.8 +34.8
pauci-immune 2(5.4) 2.42 £0.28 2 (100) 0.0 0.0 0.0 585 £274

crescentic GN

AA amyloidosis 3(8.1) 0.79 =0.68 1(33.3) 1(33.3) 7.5 £7.05 56.7 +£20.8
other? 5(13.5) 1.23 =0.3 1(20) 0.0 5.17 £5.58 67.8 £29.4

a mesangioproliferative pattern of injury (2 cases); non-specific lesions (3 cases)

Abbreviations: FSGS, focal/segmental glomerulosclerosis; GN, glomerulonephritis; IgAN, IgA nephropathy; MCN, minimal change nephritis; MN,
membranous nephropathy; others, see TABLE 2

overlooked) by specialists other than hematolo-
gists (orthopedists, neurologists and neurosur-
geons, nephrologists, etc.) owing to its multisys-
temic involvement and manifestations. Patients
with MM are referred to a renal center because
they frequently have decreased eGFR and pro-
teinuria—renal involvement on diagnosis is pres-
ent in more than 50% of the patients.’ We were
able to confirm 5 cases of MM among 92 patients
(5.43%) referred to our department for diagno-
sis of proteinuria or CKD of unknown origin. Im-
portantly, we did not suspect MM in any of those
patients before we started our diagnostic proce-
dures. A direct comparison of our data with oth-
er studies is difficult because we did not identify
a study using a similar methodological approach
in the literature. Most of large kidney biopsy reg-
istries do not report MM nephropathy as a sep-
arate diagnosis; it can be found only in a few re-
ports, with a prevalence of 1% to 3%. This percent-
age may be higher when elderly patients or spe-
cial indications for biopsy are considered.*” Given
the fact that almost all types of renal involvement
may be identified in the course of MM (including
minimal change disease, membranoproliferative
pattern, different forms of tubulointerstitial in-
jury, etc.), MM-related nephropathy may be con-
cealed by these and other histopathological diag-
noses or classified as “other”.® The percentage of
patients suffering from MM in our group rough-
ly corresponds with these data, although only 1
subject in our study had biopsy-proven MM-re-
lated nephropathy. Of note, the proportion of
particular diagnoses based on kidney samples in
our patients is generally in agreement with large
biopsy registries—membranous nephropathy as
aleading diagnosis, followed by focal/segmental
glomerulosclerosis and IgA nephropathy, might
be expected in subjects at a mean age of more
than 60 years.

None of our patients (including 5 patients with
confirmed MM) was suspected of hematogenous
malignancy on referral to our department. Our
results are in line with data reported by other au-
thors. Li et al.'? analyzed the prevalence of renal

involvement among patients with non-Hodgkin
lymphoma in large renal pathology archives and
found that only 10% of the patients subjected to
kidney biopsy for proteinuria of unknown ori-
gin were aware of their hematological condition
at the time of the biopsy. Kowalewska et al." re-
ported that 20% of patients who were diagnosed
with a renal manifestation of different lympho-
plasmatic neoplasms on renal biopsy were aware
of the malignancy at the time of the biopsy. Lym-
phoplasmacytic neoplasm-related glomerular in-
volvement was found by these authors only in
0.5% of all biopsies in their database. These data
indicate that although renal involvement in MM is
common and reaches 50% of the cases, the prev-
alence of this pathology in renal biopsy registries
(which include all patients who undergo biopsy
for any reason) is relatively low.

We did not identify any studies that examined
the prevalence of an abnormal kappa/lambda ra-
tio in an unselected group of patients referred
for a diagnostic workup for proteinuria or CKD
of unknown origin (or both). The absolute val-
ues of the kappa/lambda ratio in patients with
MM were significantly lower (1 patient, 0.02) or
higher (4 patients, 199.4, 387, 968, and 12479)
than normal. However, these patients did not
differ from the remaining patients in terms of
eGFR, serum calcium levels, hemoglobin levels, or
platelet count. More interestingly, most patients
without MM were characterized by an abnormal
(in most cases, above normal) kappa/lambda ra-
tio (although the absolute values were relative-
ly low). The ratio tended to increase with higher
CKD stages and was highly prevalent in all types
of renal pathology found on renal biopsy. Since
careful hematological assessment (with bone mar-
row biopsy in some cases) excluded the presence
of any hematological malignancy in 37 patients
(88.1%) with an abnormal kappa/lambda ratio,
we may conclude that the abnormal kappa/lamb-
da ratio, although common, appears to be harm-
less and of no clinical significance.

FLC testing has become a standard diagnostic
method in the evaluation of patients suspected of

ORIGINAL ARTICLE—STUDENT AWARD WINNER 2015 Prevalence and clinical significance... 535



536

MM. The percentage of an abnormal serum kap-
pa/lambda ratio varies between 90% and 100% in
patients with MM and is significantly higher com-
pared with patients with monoclonal gammop-
athy of undetermined significance (30%-45%).
The Myeloma Working Group statement on clin-
ical utility of FLC assay in MM does not provide
any particular out-of-range (cut-off) value for
the kappa/lambda ratio that could be considered
more specific or sensitive for the diagnosis of
MM." Sthaneshwar et al.’”® demonstrated that
a cut-off value of 2.0 has high sensitivity and
specificity for confirming MM. As it was shown
in another study on sensitivity of light chain as-
sessment in the diagnosis of MM, in the major-
ity of MM patients the kappa/lambda ratio ex-
ceeds 100, but there are still patients with con-
firmed disease and the ratio slightly above the ref-
erence range.'* On the other hand, the lowest ra-
tio in a series of patients with MM evaluated in
another study was 36."° It seems that any abnor-
mal value of the kappa/lambda ratio may indi-
cate the presence of MM and a need for further
diagnostic workup, although the higher the ra-
tio, the higher the probability of finding MM.'
In our study, no correlation was found between
the kappa/lambda ratio, age, and eGFR. An asso-
ciation between the absolute serum kappa and
lambda light chain levels and age has been report-
ed in the literature. Data on the relationship be-
tween the kappa/lambda ratio and age are con-
flicting: it was not observed in a number of stud-
ies, while in other studies, the correlation was
lost after an adjustment for eGFR."®!" In fact, ad-
vanced renal failure results in the accumulation
of light chains owing to their prolonged half-life;
since physiological ability of the kidneys to clear
the kappa light chain faster than the lambda light
chain is lost, the kappa chain may be accumulat-
ed in higher amounts with a slight increase in
the kappa/lambda ratio solely due to a markedly
reduced eGFR. Nevertheless, the kappa/lambda
ratio exceeding 3 is unlikely to be associated only
with reduced eGFR."® Abnormal kappa/lambda ra-
tio continues to be a sensitive marker of monoclo-
nal gammopathy also in subjects with seve re re-
nal failure who require dialysis, although in those
patients specificity of an assay increased when
the kappa/lambda ratio increased from a range
of 0.26 to 1.65 to a higher range of 0.37 to 3.1."
A high percentage of patients with an abnormal
kappa/lambda ratio in our study may result from
2 possible mechanisms: accumulation of FLC sec-
ondary to various degrees of reduction in eGFR
and unspecific systemic stimulation of the im-
mune system in the course of glomerular disease.
In summary, our study demonstrated that mea-
suring serum FLC levels and calculating the kap-
pa/lambda ratio may help diagnose MM in pa-
tients with proteinuria or CKD of unknown or-
igin (or both) who were not initially suspected
of this malignancy. The prevalence of an abnor-
mal kappa/lambda ratio is high in patients with
proteinuria or reduced eGFR (or both), but this

abnormality does not seem to be clinically rele-
vant. A long-term follow-up of patients with an
abnormal kappa/lambda ratio is needed to eval-
uate its true significance.
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STRESZCZENIE

WPROWADZENIE W przebiegu wielu choréb nowotworowych (zaréwno guzdéw litych, jak i nowotwordw
uktadu krwiotwérczego) moze dochodzi¢ do rozwoju biatkomoczu / zespotu nerczycowego. Szpiczak pla-
zmocytowy (multiple myeloma — MM) typowo przebiega z zajeciem nerek i biatkomoczem; jego pierwsza
manifestacjg moze by¢ takze przewlekta choroba nerek (PChN).

ceLe  Celem badania byta ocena czesto$ci wystepowania i znaczenia klinicznego nieprawidiowego
stosunku wolnych tancuchéw lekkich kappa/lambda w surowicy u chorych kierowanych do o$rodka
nefrologicznego w celu przeprowadzenia diagnostyki biatkomoczu i/lub PChN o nieznanej przyczynie.
PACJENCI | METODY Stosunek tafcuchéw kappa/lambda oceniono u 92 kolejnych pacjentéw ($rednia
wieku 63 =13,9 lat; 38% kobiet, 62% mezczyzn) za pomocg zestawéw FreeLite. Ponadto dokonano
pomiaru stezenia kreatyniny, wapnia i albuminy w surowicy oraz szacowanego wskaznika przesgczania
kiebuszkowego (estimated glomerular filtration rate — eGFR), a takze wykonano morfologie krwi oraz
sprawdzono obecnos$¢ biatka w moczu. U 39 pacjentéw wykonano takze biopsje nerki. U 38% chorych
stwierdzano zespot nerczycowy, u 39,1% — biatkomocz subnerczycowy, natomiast u 22,9% chorych —
izolowane obnizenie eGFR (bez biatkomoczu).

wyNIKI U 5 pacjentéw (5,43%) potwierdzono obecno$§¢ MM (wszyscy pacjenci mieli wysoce niepra-
widfowy stosunek kappa/lambda). Po wyltaczeniu pacjentéw z MM nieprawidtowy stosunek kappa/
lambda byt obecny u 37 (42,5%) badanych; u wszystkich pacjentéw wykluczono chorobe po doktadnej
ocenie hematologicznej, wigczajgc biopsje szpiku kostnego w 12 przypadkach. Odsetek nieprawidtowych
warto$ci stosunku kappa/lambda byt wysoki niezaleznie od poziomu biatkomoczu, warto$ci eGFR oraz
postaci glomerulopatii rozpoznawanych w oparciu o biopsje nerki. Stosunek kappa/lambda nie korelowat
z wiekiem, biatkomoczem i eGFR.

wnioskl  Uzyskane wyniki sugeruja, ze nieprawidiowy (w wigkszo$ci przypadkéw — powyzej normy)
stosunek kappa/lambda jest czestym i zapewne niespecyficznym objawem u pacjentéw z biatkomoczem
i/lub PChN o nieznanej przyczynie.
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