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MONITORING MONOCLONAL
GAMMOPATHIES

A1 - HEAVY/LIGHT CHAIN IMMUNOASSAYS
MEASURING IgMκ AND IgMλ FOR
QUANTIFYING AND MONITORING MONOCLONAL
IgM IMMUNOGLOBULINS
A. Alvi,1 J. Kothari,2 S. D’Sa,2 R. Faisal,2 G. James,3

A. Dawnay,3 M. Offer,4 Y. Gu,4 V. Robinson,4

D. Simpson,5 T. Hunter,4 D. Powner1

1The Binding Site Group Ltd, Birmingham, UK; 2WM
Clinic, Cancer Division, University College London
Hospitals NHS Foundation Trust, London, UK;
3Department of Clinical Biochemistry, University College
London Hospitals NHS Foundation Trust, London;
4Wexham Park Hospital NHS Trust, UK; 5Churchill
Hospital Immunology Department, Oxford, UK

Background. Quantification of monoclonal IgM (M-IgM)
using electrophoretic techniques can be challenging.
Novel nephelometric/turbidimetric immunoassays meas-
uring IgMκ and IgMλ (heavy/light chain, HLC) may pro-
vide a convenient alternative. Calculation of HLC
IgMκ/IgMλ ratios can be used as an indicator of clonali-
ty and may obviate the need for immunofixation assays.
Objectives. To compare HLC assays with traditional tests
for M-IgM protein quantification in patients with IgM
paraproteinemias. Methods. We analysed 166 serum sam-
ples from 113 patients with IgM paraproteinemias.
Median age was 67(35-91) years and M/F ratio 68/45.
HLC IgMκ and IgMλ concentrations were measured with
Hevylite on the SPAPLUS turbidimetric analyser. Results
were compared to CZE and total IgM measurements by
turbidimetry. Results. 22 patients with diagnostic sera and
M-IgM identifiable by CZE had an abnormal IgMκ/IgMλ
ratio (19 IgMκ: 81.33 (12.79-1608); 3 IgMλ: 0.04 (0.03-
0.14) and elevated levels of involved HLC (iHLC) and
total IgM. Median M-IgM concentrations as measured by
the three tests were not significantly different (p=0.816,
Kruskal-Wallis test): CZE: 11.50 (3.0-31.0) g/L; total
IgM: 14.75 (3.35-58.8) g/L; iHLC:15.73 (3.58-73.08)
g/L. In all samples, there was good correlation between
summated IgMκ+IgMλ HLC and total IgM concentra-
tions (y=1.13x-0.70,R2=0.88). In agreement with Murray
et al. (Clin Chem 2009) both iHLC (y=1.91x-
0.09,R2=0.80) and total IgM measurements
(y=1.66x+0.69, R2=0.92) showed a linear, systematically
high correlation to CZE for IgM concentrations >8.5g/L.
There was no correlation for IgM concentrations <8.5g/L.
In 10 Waldenstrom’s macroglobulinemia patients with
longitudinal samples (median number of samples: 3(2-9),
follow-up: 373 (18-713) days), there was good correla-
tion for M-Ig% change relative to baseline between CZE
and difference HLC (dHLC: involved-uninvolved HLC;
y=0.92x-0.12,R2=0.85) and total IgM (y=0.93x-

0.06,R2=0.91). Weighted Kappa (WK) analysis showed
substantial agreement between the responses assigned by
CZE and dHLC (WK=0.91) and total IgM (WK=0.94).
Conclusions. HLC immunoassays provide an alternative
method of quantifying M-Ig in patients with IgM para-
proteinemias. Larger clinical studies are required to con-
firm the clinical utility of these assays.

A2 - HEAVY/LIGHT CHAIN IMMUNOASSAYS AS
AN USEFUL BIOMARKER TO FOLLOW-UP
ACCURATE RESPONSE AFTER BORTEZOMIB
UPFRONT THERAPY IN MULTIPLE MYELOMA
M.M. Andrade-Campos,1,2,3 I. Murillo-Flores,1

N. Espinoza-Lara,1 E. Colorado,1 P. Giraldo2,3

1Hematology Department. Miguel Servet University
Hospital; 2Traslational Research Unit IIS Aragon;
3CIBER Enfermedades Raras (CIBERER) ISCIII,
Zaragoza, Spain

Background. The objective of multiple myeloma (MM)
therapy is to achieve a deeper and durable response. The
routinely follow-up is based in the M protein quantifica-
tion by serum and urine electrophoresis (SPE, UPE) with
immunofixation (IFX). The incorporation of Serum Free
Light Chain Assay (FLC), and the quantification of paired
clonal and non-clonal immunoglobulins (HLC) in serum,
offers the possibility to assess the response to therapy
more accurately detecting early biological relapses
(EBR). Aims. To analyze the usefulness of HLC and FLC
during MM follow-up to detect EBR after Bortezomib
first line therapy in MM patients in our centre. Patients
and Methods. Since January 2008 we have incorporate in
the protocol for M-components assessment the quantifi-
cation of FLC, HLC at baseline and in follow-up of MM.
We have analyzed these parameters in all consecutive
patients diagnosed as secretor MM who underwent
Bortezomib upfront therapy between Jan 2008-Jun 2014
in our center. Results. 135 patients were registered.
Median follow-up 25 months. Females: 40.7%, mean age
69.6 y (32-91). Subtype: IgG-κ: 38.2%, IgG-λ: 9,8%,
IgA-κ: 17.9%, IgA-λ: 15,4%, IgDL: 1.6%, Bence-Jones-
κ: 6,5%, Bence-Jones-λ: 8,9%, oligosecretor: 1.6%.
Stage: IA: 9.8%, IB: 1.6%, II-A: 27.6%, IIB: 8.9%, III-A:
21.1%, III-B: 21.1%. ISS(I: 25.2%, II: 32.5%, III:
23.6%). 21.1% were not included in the analysis of
response by uncompleted treatment. Response at end of
therapy: minimal response: 5.1%, PR: 44.3%, VGPR:
16.5%, CR: 14.4% SR: 7.2%, Failure: 12.5%. During fol-
low-up 65.7% patients, who achieved at least PR had
clinical relapsed/progressed, in 86.9% of them previous
EBR were detected (mean 4.4 months before) by FLCr
(28.8%), HLCr (13.5%), FLC+SPE (9.6%), FLC+IFX
(5.8%), FLC+HLC+SPE (28.8%), FLC+HLC+SPE+
UPE (5.7%). Median PFS 20 months (12.8-27.1)
Biological PFS: 18 m (12.1-23.8). Conclusions. Both
FLCr and HLCr are sensitive and precise tools to assess-
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ment response in MM detecting 42.3% EBR ahead other
techniques.
This work had been partially sponsored by a grant from
FEHHA.

A3 - EARLY BIOLOGICAL RELAPSE AFTER ASCT
IN MULTIPLE MYELOMA. USEFULNESS OF
HEAVY/LIGHT CHAIN IMMUNOASSAYS
M.M. Andrade-Campos,1,2,3 I. Murillo-Flores,1

E. Colorado,1 N. Espinoza-Lara,1 P. Giraldo2,3

1Hematology Department. Miguel Servet University
Hospital; 2Traslational Research Unit IIS Aragon;
3CIBER Enfermedades Raras (CIBERER) ISCIII,
Zaragoza, Spain

Background. There are new tools for accurate assessment
in multiple myeloma (MM). While the Free Light chain
immunoassay (FLC) (Bindingsite, Birmingham, UK) is
part of the mandatory response assessment according to
IMWG-criteria, promissory results have obtained using
Heavy/Light Chain (HLC) immunoassay. We hypothesized
that the combination of these techniques could permit to
detect early biological relapses (EBR). Aims. To analyze
the usefulness of HLC and FLC to detect EBR in MM after
Autologous Stem Cell Transplantation (ASCT) in our hos-
pital. Patients and Methods. A retrospective study was per-
formed including all consecutive patients following these
criteria: Diagnosed of secretory MM and underwent ASCT
between May 2011-Jun 2014, assessed with our protocol
including FLC, HLC, serum and urine electrophoresis
(SPE, UPE) with immunofixation (IFX), previous to
ASCT, after 12 weeks and every 3 months later. Results.
Fifty-five patients were registered. Median follow-up 21
months. MF ratio: 29/26, mean age 59.5 y (33-71).
Immunoglobulin subtype: IgG-κ: 41.8% (23), IgG-λ:
23.6% (13), IgA-κ: 16.4% (9), IgA-λ: 7.3% (4), Bence-
Jones-κ: 3.6% (2), Bence-Jones-λ: 7.3% (4). Durie-Salmon
Stage: IA: 13.5% (7), II-A: 32.7% (17), III-A: 44.2% (23),
III-B: 9.6% (5), missing-data 3 case. All patients received
Bortezomib based therapy and MEL200 as conditioning
regimen, assessment before ASCT: minimal response:
12%, Partial Response (PR): 50.0%, VGPR: 28.0%, CR:
6% SR: 4.0%. After ASCT, evaluation reveals that 13.0%
achieved SR, 13.0% CR, 30.4% VGPR and 39.1% PR.
During follow-up 27/50(54.0%) patients, who achieved at
least PR after ASCT had clinical relapse/progress, median
PFS 24 months (19.8-28.1). EBR were detected in 19/27
patients at median time 7 (2-19) months before sympto-
matic relapse. The EBR were detected by FLCr (31.6%),
HLCr (21.0%), FLC+SPE (10.5%), FLC+IFX (5.2%),
FLC+HLC+SPE (15.8%), FLC+HLC+SPE+UPE
(15.8%). Conclusions. Both FLCr and HLCr are useful
tools to detect EBR in more than 50% of patients in our
cohort.
This work had been partially sponsored by a grant from
FEHHA.

A4 - IMMUNOGLOBULIN HEAVY AND LIGHT
CHAIN ISOTYPE PAIRS IN MONITORING
MULTIPLE MYELOMA PATIENTS
N. Bangia,1 S. George,2 C. Hamilton,2 G. Talamo,3

M. Creer2

1Binding Site, San Diego, CA, USA; 2Penn State
University Hershey Medical Center, Clinical Pathology,
Hershey, PA, USA; 3Penn State Hershey Cancer
Institute, Hershey, PA, USA

Background. Diagnosis and monitoring of disease activi-
ty in Multiple Myeloma patients are generally based on
quantitative measurements of the monoclonal
immunoglobulin (MIg) concentration in plasma and/or
urine. Methods for MIg quantitation include densitomet-
ric scanning of electrophoresis gels and immunoassay
measurements of total polyclonal+monoclonal
immunoglobulins (total IgG, IgA or IgM). Hevylite is a
more specific method to identify electrophoretically “dif-
ficult-to-detect” MIg (i.e. IgA) and to more specifically
quantify the tumor-derived heavy chain and light chain
isotype pair. Aims. We compared serial Hevylite measure-
ments to other techniques for MIg quantitation to monitor
disease activity in MM patients. Results. From December,
2012 to July, 2014, forty-four MM patients were evaluat-
ed at various times during therapy. Thirty patients were
IgG isotype (20 IgG κ, 10 IgG λ) and 14 IgA isotype (4
IgA κ, 10 IgA λ). Median follow up time was 336 days
(range 77-526) for patients with IgG MM and 287 days
(range 41-505) for patients with IgA MM. Hevylite IgG
λ, IgA λ and IgA κ corresponded well with quantitative
immunoglobulin measurements. However, in some
patients with high IgG κ monoclonal protein, Hevylite
IgG κ (+IgG λ) measured lower than total quantitative
IgG. This lower reading appeared to be patient specific, in
that the ratio of Hevylite:Total IgG was consistent for a
given patient. In monitoring patients, normalization to
their own baseline value showed comparable results
between Hevylite IgG κ and total IgG. Conclusions. In
the MM patients studied here, Hevylite corresponded
well with total immunoglobulins for IgA λ, IgA κ and IgG
λ. Variances in high IgG κ MIg can be normalized to
baseline to obtain better agreement with total IgG
immunoglobulins. In general, once adopted and a base-
line set, results should always be compared from the same
method to assess disease progression indicating need for
method standardization.

| 2 | Hematology Reports 2015; 7 (s1)
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A5 - ROLE OF THE HEAVY/LIGHT CHAIN
IMMUNOASSAY IN THE ASSESSMENT OF
COMPLETE RESPONSE IN MULTIPLE MYELOMA
PATIENTS
J. Batinić,1,2 Z. Perić,1,2 D. Šegulja,3 J. Last,5 S. Prijić,4

K. Dubravčić,4 L. Volarić,3 D. Sertić,2 I. Radman,2

S. Bašić-Kinda,2 D. Matišić,3 D. Batinić,1,4 B. Labar,1,2

D. Nemet1,2

1School of Medicine, University of Zagreb, Zagreb,
Croatia; 2University Hospital Center Zagreb, Department
of Internal Medicine, Division of Hematology, Zagreb,
Croatia; 3University Hospital Center Zagreb, Department
of Laboratory Diagnostics, Clinical Unit of Special
Biochemistry, Zagreb, Croatia; 4University Hospital
Center Zagreb, Department of Laboratory Diagnostics,
Clinical Unit of Cellular Immunodiagnostics and In Vitro
Procedures, Zagreb, Croatia; 5The Binding Site Group
Ltd, Birmingham, UK

Background. Achieving complete response (CR) and strin-
gent complete response (sCR), defined as negative serum
immunofixation analysis and normalization of serum free
light chain ratio analysis, has become one of the main objec-
tives in treatment strategies for multiple myeloma patients,
since it is associated with longer progression free survival.
The recent introduction of a novel heavy/light chain (HLC)
immunoassay provides an opportunity to define further the
depth of response to myeloma treatment. Objectives. To eva-
lute the utility of the novel heavy/light chain immunoassay
in the assessment of complete response in multiple myeloma
patients. Methods. Serum samples of 23 multiple myeloma
patients (15 IgG and 8 IgA) in CR or sCR were analysed:
standard laboratory procedures (serum protein electrophore-
sis, serum immunofixation, serum free light chain assay,
quantitative immunoglobulins, serum β-2-microglobulin)
were performed in addition to heavy/light chain assay
(HLC). Results. 18 patients were in sCR and 5 were in CR.
HLC analysis revealed 3/23 patients had immunoglobulin
monoclonal isotypes values above normal (2 IgG and 1
IgA), 1 of whom (IgA) also had abnormal heavy/light chain
ratio value. An additional 4/23 patients (3 IgG and 1 IgA)
with monoclonal isotype and polyclonal isotype pair values
within normal ranges were found to have abnormal HLC
ratio values In the follow up period, 2/5 patients with abnor-
mal HLC ratio values experienced relapse. Conclusions. The
novel heavy/light chain immunoassay, especially the
heavy/light chain ratio value, allows accurate detection and
measurement of monoclonal immunoglobulins, even in mul-
tiple myeloma patients who achieved a complete response. It
seems that the new assay is a sensitive tool for detecting
minimal residual disease and can detect relapse earlier, com-
pared with traditional methods. As far as its definite role in
assessing the depth of response is concerned, further studies
on larger groups of patients are needed.

A6 - HEAVY/LIGHT CHAIN IMMUNOASSAYS FOR
MONITORING PATIENTS WITH OLIGOSECRETORY
MULTIPLE MYELOMA
O. Berlanga,1 L. Adie,1 N. Zojer,2 D. Milosavljevic,2

W. Hübl,2 H. Ludwig2

1The Binding Site Group Ltd, Birmingham, UK;
2Department of Medicine I and Centre for Oncology and
Haematology, Wilhelminenspital, Vienna, Austria

Background. Monitoring oligosecretory multiple myelo-
ma (MM) patients whose serum monoclonal free light
chains (FLC) levels are low can be challenging. Newly
available heavy/light chain (HLC) immunoassays allow
quantifying Ig’κ and Ig’λ levels, from which HLC
Ig’κ/Ig’λ ratios are calculated to identify clonality.
Objectives. To evaluate the role of HLC immunoassays
for monitoring oligosecretory MM patients. Methods.
HLC Ig’κ and Ig’λ were measured in sequential sera from
2-IgG and 6-IgA oligosecretory patients with non-meas-
urable disease by FLC. Serum M-protein changes during
monitoring as determined by HLC, total immunoglobulin
(tIg) and SPEP, were compared. Results. At presentation
2/8 patients (both IgA) had non-quantifiable M-Ig levels
by SPEP. By contrast HLC ratio was abnormal in all
patients. 2/2 IgG patients had tIgG levels within the nor-
mal range. In one of these patients HLC ratio normalised
after 237 days, whereas SPEP became negative 175 days
later. 6/6 IgA patients had tIgA levels above normal. In
4/6 patients HLC ratio remained abnormal throughout
monitoring; by contrast in 2/4 patients tIgA normalised,
including an IgAκ patient achieving a first response after
284 days when SPEP became (and stayed) negative and
tIgA normalised, whilst HLC ratio remained abnormal.
Subsequently tIgA and dHLC (involved-uninvolved
HLC) levels increased, indicating progression after 452
days. Following a second response, dHLC levels steadily
increased signifying another relapse, which was not iden-
tified by tIgA until 147 days later (Figure 1a). In another
patient (IgAλ) with non-quantifiable M-protein by SPEP,
tIgA levels normalised with therapy before increasing to
8 g/L after 426 days; seemingly indicating progression.
At this time HLC ratio had normalised and both IgAκ and
IgAλ levels were elevated; remaining so throughout most
of follow-up and suggesting tIgA elevation was due to
polyclonal IgA expansion (Figure 1b). Conclusions. HLC
immunoassays may aid monitoring oligosecretory MM
patients where traditional techniques have limited utility.

Figure 1.

A7 - FOLLOW UP OF PATIENTS AFTER ASCT BY
HEVYLITE AND FREELITE ASSAYS IMPROVE
SENSITIVITY IN THE IDENTIFICATION OF
SEROLOGICAL RELAPSE
L. Bernasconi,1 P. Fernandez,1 M. Heizmann,2

M. Bargetzi,2 A.R. Huber,1 N. Cantoni2

1Institute of Laboratory Medicine; 2Division of
Hematology, University Clinic for Medicine,
Kantonsspital Aarau, Aarau, Switzerland

Introduction. Serological follow up of patients undergo-
ing autologous stem-cell transplantation (ASCT) is cur-
rently based on the measurement of the monoclonal com-
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ponent using serum protein electrophoresis (SPE) and
immunofixation electrophoresis (IFE). Hevylite (HLC) is
a new assay allowing the quantification of intact
heavy/light-bounded chains of a given immunoglobulin.
Our study aimed to compare the sensitivity of conven-
tional techniques (SPE, IFE) to nephelometric/turbidi-
metric assays (HLC and free light chain assay, FLC) in
detecting serological relapse in patient after ASCT.
Methods. Consecutive routine sera submitted to our labo-
ratory during follow up of 21 myeloma patients (16 IgG,
1 IgM, 4 IgA) after ASCT were examined with SPE, IFE,
HLC, FLC. 15 patients (4 IgA and 11 IgG) relapsed. Time
to serological relapse was determined using conventional
methods (SPE, IFE) and compared to relapse indicated by
HLC and FLC. Results. In 7 patients (3 IgA and 4 IgG)
HLC measurements indicated serological relapse earlier
than conventional techniques (mean: 4 months earlier). In
two of these cases FLC indicated a serological relapse
earlier than HLC. In two cases (1 IgA and 1 IgG), which
reached serological complete remission, IFE detected the
reappearance of the original monoclonal component 1,
respectively 2 months earlier than HLC. In all remaining
cases serological relapse was detected simultaneously by
conventional and nephelometric/turbidimetric tech-
niques. Conclusions. HLC and FLC are valuable comple-
mentary methods to conventional techniques (IFE, SPE)
and improve sensitivity in the identification of serological
relapse during follow up of patients after ASCT.

A8 - FREE LIGHT CHAINS ARE NEEDED FOR THE
FOLLOW UP OF MULTIPLE MYELOMA
G. Buda,1 L. Caponi,2 E. Orciuolo,1 A. Paolicchi,2

M. Petrini1

1Section of Hematology; 2Dept of Experimental
Pathology, AOUP, Pisa, Italy

Abstract. Nonsecretory multiple myeloma (NSMM) is
considered a rare variant of the classic form of MM that
has a similar clinical and radiologic presentation and lack
of M-protein in serum and/or urine on electrophoresis and
immunofixation. We describe here, a case of a 29-year-
old woman who came in our Hospital in 2010 with back
pain and multiple osteolytic bone lesions. This woman
had no other symptoms. A CT guide biopsy from the L1
vertebra showed massive infiltration of plasmocytes con-
firming the diagnosis of suspected NSMM, because she
had normal serum and urine protein electrophoresis and
immunofixation, without apparent bone marrow involve-
ment. After a chemotherapy induction with VTD and
autologous peripheral bone marrow transplant, she
obtained an apparent complete remission for two years,
when in 2012, routinary blood tests showed normal serum
basic analyses but an excess of κ monoclonal free light
chains (this parameter was not available at time of diag-
nosis) One month later, the patient developed an aggres-
sive and diffuse clinical bone relapse and, due to the
young age, she was treated with second line chemothera-
py and allogeneic bone marrow transplant. There are
studies showing that a cytoplasmic M-protein can be
identified in nearly 85% of patients initially classified as
NSMM. A lot of these patients, even in absence of meas-

urable disease as presently defined, may be monitored by
free light chain assay, able to reveal small amounts of
monoclonal proteins. The availability of a more sensitive
technique for the detection of monoclonal components in
biological fluids is quite important, because it may help to
make an earlier diagnosis and may represent another
parameter of measurable disease, useful to monitor the
patients for the optimal drug treatment.

A9 - COMPARISON OF POLYCLONAL AND
MONOCLONAL ANTIBODY BASED FREE LIGHT
CHAIN ASSAYS FOR MONITORING MULTIPLE
MYELOMA PATIENTS IN DIFFERENT CLINICAL
SETTINGS
J. Cavenagh,1 A. Alvi,2 O. Berlanga,2 H. Oakervee,1

R. Popat1

1St Bartholomew’s Hospital, London, UK; 2The Binding
Site Group Ltd, Birmingham, UK

Background. International guidelines for monitoring
serum free light chains (FLC) in patients with monoclon-
al gammopathies enrolled in clinical trials rely on the
polyclonal antibody-based assay Freelite. A novel mono-
clonal antibody-based assay (N-Latex-FLC) recognising
single epitopes has become available for measuring
serum FLC. Objectives. To compare the suitability of
Freelite and N-Latex-FLC for monitoring MM patients
according to international guidelines and clinical prac-
tice. Methods. FLC were measured by Freelite and N-
Latex-FLC in sera samples from 59 bortezomib-treated
MM patients (21 newly diagnosed, 38 relapsed; median
number of samples/patient: 6(3-17); median follow-up:
206(7-819) days). Results were compared to serum pro-
tein electrophoresis (SPEP) and total serum immunoglob-
ulin (tIg). IMWG defines measurable disease by serum
FLC as monoclonal FLC (iFLC) levels >100mg/L pro-
vided FLC ratio is abnormal. iFLC >50mg/L was consid-
ered to reflect monoclonal FLC production with clinical
utility for monitoring outside trials. Results. Following
IMWG guidelines, 18(31%) patients had measurable dis-
ease by Freelite only, 2(3%) by N-Latex-FLC only,
20(34%) by both assays and 19(32%) by neither. 5/18
patients with measurable disease by Freelite had non-
quantifiable paraprotein by SPEP and normal tIg levels,
whereas in 13/18 N-Latex-FLC failed to detect mono-
clonal FLC production as defined. By contrast Freelite
reported iFLC>50mg/L in 2 patients with measurable dis-
ease by N-Latex-FLC, demonstrating clinical utility. In
19 patients with non-measurable disease by either assay,
Freelite reported iFLC>50mg/L in 3 and N-Latex-FLC in
none; importantly, 1/3 had neither quantifiable parapro-
tein nor elevated tIg, making Freelite the only available
tool for monitoring. Finally, in 20 patients with measura-
ble disease by both assays, agreement between assays for
response assignment was only moderate (Weighted
κ=0.54(0.30-0.79)). Conclusions. Freelite allowed moni-
toring of a substantial higher number of MM patients than
N-Latex-FLC, both when following guidelines for clini-
cal trials and in clinical practice; suggesting a limitation
in recognising epitope variety and/or FLC levels by N-
Latex-FLC.
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A10 - HEVYLITE MEASUREMENT IS POTENTIALLY
HELPFUL FOR DIAGNOSIS AND FOLLOW UP OF
PATIENTS WITH POEMS SYNDROME
C. Cousin,1 S. Choquet,2 P. Ghillani-Dalbin,1 L. Dufat,1

V. Leblond,2 L. Musset1

1Department of Immunology, Laboratory of
Immunochemistry and Autoimmunity; 2Department of
Clinical Hematology, APHP, Pitié-Salpêtrière Hospital,
Paris, France

Background. POEMS syndrome is an acronym which
stands for polyneuropathy (P), organomegaly (O),
endocrinopathy (E), monoclonal gammopathy (M) and
skin changes (S). The quantification of serum monoclon-
al proteins (mainly of IgA or IgG λ isotype) is difficult as
these components are present at low level, and sometimes
could be missed on serum electrophoresis. Objectives of
the study. Hevylite® was developed by The Binding Site
(Birmingham, UK) to quantify the κ- and λ- bounded
amounts of serum circulating IgG and IgA. With this
method, the involved and uninvolved Ig in the disease
could be measured and a ratio named HLCR (heavy light
chain ratios) is calculated. The purpose of this work was
to investigate the contribution of this measurement and
the deriving ratios (HLCR) in a series of patients with
POEMS syndrome at diagnosis and/or during the evolu-
tion of the disease. Methods. We have analyzed retrospec-
tively 136 sera from 18 patients with POEMS syndrome
recruited in the Pitié-Salpétrière hospital between 2001
and 2014 and performed Hevylite® testing at different
times during the follow up of the disease (before and after
relapse, stem cells autologous transplantation or
chemotherapy). Results. On the 18 patients, 11 have a
monoclonal IgA, 7 an IgG. During the curse of their dis-
ease, 10/18 (55%) patients have an elevation of the
involved Ig level and 13/18 (72%) have an abnormal
HLCR. During clinical follow up of the patients, analysis
of involved and uninvolved Ig levels and HLCR show
kinetic changes of their immunological status for 12/18
(66%) patients and a potential interest of the Hevylite®

test. Conclusions. Even if Hevylite®applications need
more studies, our results were correlated with the curse of
the disease in two third of patients. This test could be a
biologic weapon to follow patients with POEMS syn-
drome. 

A11 - THE FIRST REPORTED CASE OF HEAVY
CHAIN ESCAPE IN A PATIENT WITH FIRST
RELAPSE OF MULTIPLE MYELOMA: THE ROLE
OF THE HEVYLITE® AND FREELITE® ASSAYS
W.I. Deighan,1 M.J. O’Kane,1 F.G.P. McNicholl2

1Department of Clinical Chemistry; 2Department of
Haematology, Altnagelvin Hospital, Londonderry,
Northern Ireland, UK

We report the first case of heavy chain escape occurring
simultaneously with light chain escape in an unusual
plasma cell neoplasm. We highlight the role that the
Freelite® assay (directly) and the Hevylite® assay (indi-
rectly) had in identifying monoclonal free κ light chains
and monoclonal free gamma heavy chains at first relapse.

The female patient had been diagnosed two years earlier
with Multiple Myeloma and Multiple Plasmacytomas in
association with Gamma Heavy Chain Disease.
Electrophoretically the patient had a triple gammopathy
(IgGκ, 26g/L; IgGκ+Free κ, 4g/L; Free Gamma, 5g/L).
The κ serum free light chain was grossly elevated at
24677mg/L. The earliest indicator of relapse was a pro-
gressively rising involved free light chain which was
identified four months prior to its detection by
immunofixation electrophoresis (Figure 1). A skeletal
survey showed new lytic lesions in the skull, pelvis and
left humerus and the bone marrow aspirate revealed a
marked infiltration (50%) of abnormal plasma cells. The
emerging role of the Hevylite assay includes its ability to
detect the presence of minimal residual disease and early
relapse and the measurement of some paraproteins diffi-
cult to quantify by electrophoresis. A further role of the
assay utilizes its inability to react with free truncated
gamma heavy chains (Hevylite antibodies are directed
against junctional epitopes on the intact immunoglobulin
molecule) and thus the sum of the IgGκ/IgGλ matched
pair reflects the concentration of the intact IgG present in
the patient’s serum. An increasing gamma heavy chain
excess was evidenced by the difference between the total
IgG and the sum of the IgGκ/IgGλ matched pair. At the
peak of biochemical relapse the free κ light chains rose to
6602mg/L and the free gamma heavy chains to 4.2g/L.
This strategy could be incorporated into the diagnostic
workup of any patient who has suspected Heavy Chain
Disease.

Figure 1.

A12 - BIOLOGICAL ROLE OF IMMUNOGLOBULIN
FREE LIGHT CHAINS INTERACTOMES
G. Di Noto, A. Bugatti, M. Bertuzzi, A. Dossi, F. Maffina,
L. Paolini, A. Radeghieri, L. Caimi, M. Rusnati,
D. Ricotta
Department of Molecular and Traslational Medicine,
Faculty of Medicine, Brescia, Italy

Background. Monoclonal Gammopathy of Undetermined
Significance (MGUS) is a plasma cell disorder that could
be diagnosed incidentally and behave like a benign,
asymptomatic entity or progress (1% per year) to different
haematologic malignancies such as multiple myeloma
(MM). Monoclonal plasma cells often secrete high
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amounts of immunoglobulin free light chains (FLCs) that
could induce tissue damage. Recently we showed (Di
Noto et al., 2013) that FLCs are internalized in endothelial
and myocardial cell lines and secreted in extracellular
vesicles (EVs). Our data show that MM EVs internaliza-
tion is FLCs and GAGs mediated and we could demon-
strate that MM EVs induce NfkB nuclear translocation.
Blocking FLCs with anti FLCs antibodies or masking the
GAGs recognition with heparin altered the EVs intracellu-
lar uptake and NfkB nuclear translocation (Di Noto et al.,
2014). EVs carry determinant information about the onset
of MGUS-MM switching which can be exploited for early
assessment of MM onset and progression. Objectives. We
aim to identify binding partners that associate with the
FLCs in the blood stream (FLCs interactome) and are
involved in the EVs generation and cellular uptake.
Methods. EVs, purified from serum of control, MGUS and
MM patients, were analyzed by a blend of conventional
analytical techniques, MALDI TOF analysis and surface
plasmon resonance (SPR). Results and Conclusions. In a
previous proteomic study immuno-purified FLCs isolated
from patients with monoclonal gammopathies were char-
acterised and some proteins such as clusterin and albumin
associated with FLCs were identified. We then tracked the
binding isotherms of EVs to a heparin-coated sensorchips.
The results show a marked difference between the binding
isotherms of EVs from healthy individuals and from MM
and MGUS patients.

A13 - LIGHT CHAIN-BASED MODEL PREDICTING
COMPLETE RESPONSE TO INITIAL
TREATMENT WITH CARFILZOMIB, LENALIDOMIDE,
AND DEXAMETHASONE IN PATIENTS WITH
NEWLY DIAGNOSED MULTIPLE MYELOMA
D. Dytfeld,1 K.A. Griffith,2 J. Jasielec,3 K. McDonnell,3

D. Lebovic,2 M. Kandarpa,2 D.H. Vesole,4 S. Jagannath,5

M. Mietzel,2 R. Vij,6 M. Kaminski,2 S. Rosebeck,3

A.J. Jakubowiak3

1Poznan University of Medical Sciences, Poznan,
Poland; 2University of Michigan Comprehensive Cancer
Center, Ann Arbor, MI, USA; 3University of Chicago
Medical Center, Chicago, IL, USA; 4John Theurer
Cancer Center at Hackensack UMC, Hackensack, NJ,
USA; 5Mount Sinai Medical Center, New York, NY, USA;
6Washington University School of Medicine, St. Louis,
MO, USA

Background. KRd is active in NDMM, producing overall
response rates of 98%, CR/nCR up to 72%, and stringent
CR (sCR) rates up to 55% (Jakubowiak et al., Blood
2012, Jasielec et al., Blood 2013). Achieving CR during
initial treatment with KRd is associated with prolonged
overall survival (OS) and/or progression-free survival
(PFS). Therefore, strategies, such as early modification of
therapy in patients unlikely to achieve CR, can be
explored as ways of improving treatment outcome in
NDMM. Objectives. Establish predictive model of CR
achievement to KRd treatment based on early changes in
involved serum free light chains (iFLC) and serum M-
protein levels. Methods. We analyzed iFLC and M-pro-
tein levels during the first 2 cycles of KRd treatment in 53

NDMM patients from a phase I/II trial using a modified
model that predicts achievement of at least very good par-
tial response at the end of induction treatment if at least
one of the following has occurred: ≥90% reduction of
iFLC, normalization of free light κ/λ ratio (FLCr), or dis-
appearance of M-protein (Dytfeld et al., Leuk
Lymphoma, 2012). Results. Changes in iFLC and M-pro-
tein after 1 cycle of KRd treatment had a positive predic-
tive rate for CR/sCR achievement in 23/32 pts, with false
positive rate in 1/19 pts, i.e. 72% sensitivity (95% CI
0.53-0.82) and 94% specificity (95% CI 0.72-1.00). After
2 cycles, sensitivity increased to 94% (32/34 CR/sCR pts,
95% CI 0.79-0.99) and specificity remained at 94% (95%
CI 0.72-1.00). Updated PFS and OS based on level of
response after 4 years of median follow-up further sup-
port the role of achievement of CR to KRd and will be
presented at the meeting. Conclusions. Considering the
significance of achieving CR/sCR to initial treatment, this
model may be used as proof of principle for future stud-
ies to individualize therapy and optimize disease control. 

A14 - INVOLVED/UNINVOLVED RATIO CAN BE
AN EARLY PREDICTOR OF PROGRESSION IN
TRANSPLANTED MULTIPLE MYELOMA PATIENTS
M. Espiño, S. Medina, M.J. Blanchard, F.J. López,
L.M. Villar
Hospital Ramón y Cajal, Madrid, Spain

Methods. Twenty patients with MM of IgG isotype under-
going SCT (8 with IgG-λ and 12 IgG-κ) were included in
the study. Patients were followed prospectively for
19±2.1 months. We studied in serum samples collected at
variable times during follow-up: protein electrophoresis,
immunofixation, total immunoglobulin levels, serum
heavy/light chains (HLC) and free light chains (FLC).
FLC, HLC and Involved/Uninvolved ratios were calcu-
lated. Results. Five transplanted patients relapsed, other
four showed a stable monoclonal immunoglobulin peak
with no clinical progression and 11 achieved complete
remission. We studied the best factors to anticipate
relapse by measuring all the afore mentioned variables in
samples obtained every 3 months. We identified the sam-
ples obtained at disease relapse and studied the variable
that gave clearer differences in previous samples. The
higher differences were found in the I/U ratio. Values of
basal and pre-relapse samples were 1.36 (0.98-5.51) vs
10.36 (5.8-84.13), median (25-75 percentile), p=0.03. By
contrast, this index remained stable in patients with MM
in complete remission [1.10 (0.86-1.26) vs 1.27 (0.77-
1.43), first and last sample obtained during follow-up,
p=0.84] or in those with stable monoclonal immunoglob-
ulin peak without clinical progression [4.1 (2.7-4.78) vs
4.3 (3.7-5.0)]. Conclusions. Our data strongly suggest
that quantification of involved and uninvolved chains of
the monoclonal isotype can early predictors of progres-
sion in MM transplanted patients.
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A15 - FREE LIGHT CHAIN ESCAPE IN PATIENTS
SUFFERING FROM MULTIPLE MYELOMA:
THE EXPERIENCE OF THE TOULOUSE TEACHING
HOSPITAL
C. Farges,1 M. Roussel,2 A. Blancher,1,3

B. Puissant-Lubrano1,3

1Laboratoire d’Immunologie, CHU de Toulouse,
Toulouse Cedex 9, France; 2Service d’Hématologie,
Institut Universitaire du Cancer-Oncopôle, Toulouse,
France; 3Laboratoire d’Immunogénétique Moléculaire,
Université Paul Sabatier, Toulouse III, Toulouse, France

Background. Serum free light-chain (FLC) assay is a diag-
nostic and prognostic factor in the management of patients
suffering from multiple myeloma, and is useful for the mon-
itoring of oligosecretory myeloma and for the assessment of
a stringent complete response. Some patients, who are sta-
ble or in remission from a myeloma secreting intact mono-
clonal immunoglobulin, relapse with production of FLC
only. This “FLC escape” illustrates the fact that multiple
myeloma is a heterogeneous disease with intraclonal het-
erogeneity. FLC escape is observed in 2.5 to 8% of myelo-
ma. Objectives. We report the experience of the Toulouse
Teaching Hospital for FLC escape in myeloma disease.
Methods. We retrospectively reviewed our patient’ database
between 2007 and 2014. Results. We identified seven cases
of FLC escape: one case (IgA myeloma) occurred after a
stringent complete response, four cases (IgA, IgD myelo-
ma) after a partial response, and two cases (IgA, IgG myelo-
ma) during a stable disease. The median age at diagnosis
was 58 years. All patients were treated with bortezomib and
dexamethasone. Four patients received autologous periph-
eral blood stem cell transplantation. The median time from
initial diagnosis to the occurrence of FLC escape was 35
months. During relapse, the renal impairment increased in
parallel with the rise of the involved free light chain. Four
patients died of myeloma progression after a median of 2
months from FLC escape and of 79 months from diagnosis.
We report the first description of FLC escape in a patient
with IgD myeloma. This patient was a 50-year old man,
who died one month after FLC escape and 30 months after
autograft. Conclusions. The experience of the Toulouse
Hospital confirms the importance of monitoring FLC in
patients with myeloma. FLC monitoring may allow more
rapid diagnosis of FLC escape which is of poor prognostic,
in order to adjust the different treatment options.

A16 - HEVYLITE® TO MONITOR
HYPOGAMMAGLOBULINEMIA, A PREDICTOR OF
RESPONSE TO THERAPY IN MULTIPLE MYELOMA
G. Fouquet,1 S. Schraen,2 J.-L. Faucompré,2 L. Karlin,3

M. Macro,4 C. Hulin,5 B. Onraed,2 L. Garderet,6

M. Roussel,7 B. Arnulf,8 B. Pegourie,9 B. Kolb,10

A.-M. Stoppa,11 S. Brechignac,12 M. Michallet,13

G. Marit,14 C. Mathiot,15 A. Banos,16 M. Tiab,17 M. Dib,18

J.-G. Fuzibet,19 M.-O. Petillon,1 P. Rodon,20

M. Wetterwald,21 B. Royer,22 L. Legros,19

L. Benboubker,23 O. Decaux,24 D. Caillot,25

M. Escoffre-Barbe,24 J.-P. Fermand,26 P. Moreau,27

M. Attal,7 H. Avet-Loiseau,28 T. Facon,29 X. Leleu1

1Service des Maladies du Sang, Hopital Claude Huriez,
CHRU Lille, Lille, France; 2Service de biochimie pro-
téines, Hôpital Huriez, CHRU Lille, Lille, France;
3Centre Hospitalier Lyon-Sud, Pierre-Benite, France;
4Hematology, Hôpital Côte de Nacre, CHU, Caen,
France; 5Service d’Hématologie, CHU Nancy–Brabois,
Vandoeuvre, France; 6Hematology, Centre Hospitalier
Universitaire Hopital St-Antoine, Paris, France;
7Hématologie Clinique, CHU Purpan, Toulouse, France;
8Hôpital Saint-Louis, Paris, France; 9Hôpital A.
Michallon, CHU Grenoble, Grenoble, France; 10Hôpital
Robert Debré, CHU, REIMS, France; 11Hematology,
Institut Paoli Calmettes, Marseille, France;
12Hematologie Clinique, Hopital Avicenne APHP
Université Paris 13, Bobigny, France; 13Hematology,
Edouard Herriot Hospital, Lyon, France; 14Service
d’Hématologie et de Thérapie Cellulaire, University
Hospital of Bordeaux, Pessac, France; 15Institut Curie,
APHP, paris, France; 16Centre Hospitalier de la Côte
Basque, Bayonne, France; 17Departemental Medecine
Interne Les Oudairies, Centre Hospitalier, La Roche sur
Yon, France; 18CHRU Hopital du bocage, Dijon,
France; 19CH de l’Archet, Nice, France; 20Hematology,
Centre Hospitalier, Perigueux, France; 21CHD
Dunkerque, Dunkerque, France; 22Département d’héma-
tologie clinique, Centre hospitalier universitaire,
Amiens, France; 23University Hospital Tours, Tours,
France; 24Hematology, CHU Rennes, Rennes, France;
25Hematology Department, CHU de Dijon - Hospital ‘Le
Bocage’, Dijon, France; 26Service d’Immuno-
Hematologie, Hôpital Saint-Louis, Paris, France;
27University Hospital of Nantes, Nantes, France;
28Hematology, CHU RANGUEIL, Toulouse, France;
29Hopital Claude Huriez, CHRU Lille, Lille, France

Background. The depth of hypogammaglobulinemia has
been related to adverse prognosis in multiple myeloma
(MM), and it has been suggested that its recovery following
treatment was associated with good outcome and prolonged
survival. However, traditional techniques do not allow pre-
cise measurement of isotype-matched hypogammaglobu-
linemia (i.e. concentrations of IgGκ in an IgGλ MM).
Recently, a new test quantifying paired clonal and non-clon-
al immunoglobulins (heavy/light chains HLC i.e.
IgGκ/IgGλ) in serum was developed. Here we aim to assess
the new HLC assay as a tool to assess hypogammaglobu-
linemia. Materials and Methods. 107 MM patients treated
with pomalidomide and dexamethasone in two IFM studies
were included (IFM2009-02 in end-stage RRMM, and
IFM2010-02 in del17p and t(4;14) RRMM). Patients solely
measurable on UPEP and sFLC were excluded. All sera
were collected centrally before treatment and sequentially
every cycle until progression. Results. 98 (92%) patients
had an abnormal suppressed uninvolved HLC level at base-
line and as much as 94 (87%) at the time of best response.
The median uninvolved IgG and IgA HLC concentrations at
baseline were 0.62 and 0.2 g/L respectively (range: 05-
6.9;0.01-5.6). 55% of responders had improved levels (by at
least 20%) of the uninvolved paired isotype HLC compared
to 18.5% of the non-responders (p=0.001). This data strong-
ly correlated to the depth of response, since 75% of patients
in VGPR or better had improved levels of uninvolved
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paired isotype HLC by 50% at the time of greatest response,
compared to 31% for PR and 13% for SD (p=0.005).
Conclusions. The mechanism of immunosuppression in
MM patients is poorly understood. Here we have shown for
the first time that isotype-matched hypogammaglobuline-
mia correlates to depth of response. Hypogammaglobu-
linemia is important to assess not only because of its greater
risk of infectious complications, often severe in MM, but
also as a prognostic factor for response.

A17 - HEVYLITE® TO MONITOR RESPONSE TO
THERAPY IN MULTIPLE MYELOMA
G. Fouquet,1 S. Schraen,2 J.-L. Faucompré,2 L. Karlin,3

M. Macro,4 C. Hulin,5 B. Onraed,2 L. Garderet,6

M. Roussel,7 B. Arnulf,8 B. Pegourie,9 B. Kolb,10

A.-M. Stoppa,11 S. Brechignac,12 M. Michallet,13

G. Marit,14 C. Mathiot,15 A. Banos,16 M. Tiab,17 M. Dib,18

J.-G. Fuzibet,19 M.-O. Petillon,1 P. Rodon,20

M. Wetterwald,21 B. Royer,22 L. Legros,19

L. Benboubker,23 O. Decaux,24 D. Caillot,25

M. Escoffre-Barbe,24 J.-P. Fermand,26 P. Moreau,27

M. Attal,7 H. Avet-Loiseau,28 T. Facon,29 X. Leleu1

1Service des Maladies du Sang, Hopital Claude Huriez,
CHRU Lille, Lille, France; 2Service de biochimie pro-
téines, Hôpital Huriez, CHRU Lille, Lille, France;
3Centre Hospitalier Lyon-Sud, Pierre-Benite, France;
4Hematology, Hôpital Côte de Nacre, CHU, Caen,
France; 5Service d’Hématologie, CHU Nancy–Brabois,
Vandoeuvre, France; 6Hematology, Centre Hospitalier
Universitaire Hopital St-Antoine, Paris, France;
7Hématologie Clinique, CHU Purpan, Toulouse, France;
8Hôpital Saint-Louis, Paris, France; 9Hôpital A.
Michallon, CHU Grenoble, Grenoble, France; 10Hôpital
Robert Debré, CHU, REIMS, France; 11Hematology,
Institut Paoli Calmettes, Marseille, France;
12Hematologie Clinique, Hopital Avicenne APHP
Université Paris 13, Bobigny, France; 13Hematology,
Edouard Herriot Hospital, Lyon, France; 14Service
d’Hématologie et de Thérapie Cellulaire, University
Hospital of Bordeaux, Pessac, France; 15Institut Curie,
APHP, paris, France; 16Centre Hospitalier de la Côte
Basque, Bayonne, France; 17Departemental Medecine
Interne Les Oudairies, Centre Hospitalier, La Roche sur
Yon, France; 18CHRU Hopital du bocage, Dijon,
France; 19CH de l’Archet, Nice, France; 20Hematology,
Centre Hospitalier, Perigueux, France; 21CHD
Dunkerque, Dunkerque, France; 22Département d’héma-
tologie clinique, Centre hospitalier universitaire,
Amiens, France; 23University Hospital Tours, Tours,
France; 24Hematology, CHU Rennes, Rennes, France;
25Hematology Department, CHU de Dijon - Hospital ‘Le
Bocage’, Dijon, France; 26Service d’Immuno-
Hematologie, Hôpital Saint-Louis, Paris, France;
27University Hospital of Nantes, Nantes, France;
28Hematology, CHU RANGUEIL, Toulouse, France;
29Hopital Claude Huriez, CHRU Lille, Lille, France

Background. Protein electrophoresis and immunofixation
in the serum and urine (SPEP, SIF, UPEP and UIF), and
more recently serum free light chain assay (SFLC), are
commonly used for monitoring the M protein in Multiple

Myeloma (MM). However, these techniques remain dis-
appointing. Recently, a new test quantifying paired clon-
al and non-clonal immunoglobulins (heavy/light chains
HLC i.e. IgGκ/IgGλ) in serum was developed. We aimed
to assess this new HLC assay (Hevylite®) compared to
standard tests during MM monitoring. Materials and
Methods. 110 MM patients treated with pomalidomide
and dexamethasone in two IFM studies (IFM2009-02 in
end stage RRMM and IFM2010-02 in del17p and t(4;14)
RRMM) were included. All sera were collected centrally
before treatment and sequentially every cycle until pro-
gression. Results. All patients had a measurable disease
by standard tests (SPEP and/or UPEP). All patients but
one also had a measurable disease with HCL.
Approximately 32% of patients had an M-spike below
20g/L and/or an electrophoretic migration in β region
meaning in the range of lack of sensitivity of the tech-
niques used, all of whom had a measurable disease using
HLC. The ORR using traditional tests was 32%, includ-
ing 29% PR, no CR, and 44% SD (SD and MR). Using
HLC, with the exact same criteria as to the sFLC-based
response criteria recommended by IMWG, the ORR was
36%, including 26% PR, 4% CR, and 33% SD (r² 0.823,
p<.0001). Interestingly, 7 patients classified as SD with
regular techniques were classified as progressive disease
using HLC, anticipating a progression of MM. Similarly,
5 patients classified as SD with regular techniques were
classified ≥PR using HLC. Conclusions. Our study indi-
cates that HLC may be used as a replacement for tradi-
tional tests for diagnosis, prognosis, response to treatment
and detection of disease progression, and may offer
greater sensitivity in some instances. 

A18 - BENEFIT OF USING THE HEVYLITE
IMMUNOASSAY IN THE FOLLOW UP OF AN IgA
MULTIPLE MYELOMA
J.L. García de Veas Silva,1 M. Jurado Chacón,2

R. Ríos Tamayo,2 J.V. García Lario,1

C. Bermudo Guitarte3

1Department of Clinical Chemistry and Immunology -
Hospital Universitario Virgen de las Nieves, Granada,
Spain; 2Department of Hematology - Hospital
Universitario Virgen de las Nieves, Granada, Spain;
3Department of Clinical Biochemistry, Hospital
Universitario Virgen Macarena, Sevilla, Spain

Background. Hevylite (HLC) is an immunoassay that
identifies and quantifies both isotypes of the tumor related
immunoglobulin. Objectives. To present the utility of
HLC in the monitoring of a patient with IgA Multiple
Myeloma (MM). Case report. At diagnosis (Day 0) the
proteinogram (SPE) showed a well-defined monoclonal
peak (4.34 g/dl) identified by immunofixation (IFE) as
IgA-κ. HLC (IgAK=66.604 g/l, IgAL=6.302 g/L,
ratio=10.57) identified clonal disease IgA-κ too. The
patient began treatment with Bortezomib-
Cyclophosphamide-Dexamethasone and the monoclonal
protein (MP) was monitored by SPE, IFE and HLC.
During the treatment, the MP was decreasing showing a
good response with reduction of the peak in SPE; howev-
er the HLC ratio remained altered confirming the persist-
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ence of the low amounts of MP. At day +58 (after 4th cycle)
there was a small peak in SPE (0.18 g/dl), with positive
IFE and altered HLC ratio (IgAK=3.566 g/l, IgAL=0.664
g/l, ratio=5.37). At day +68, SPE was negative but the
HLC ratio remained altered (IgAK=3.566 g/l,
IgAL=0.664 g/l, ratio=5.37) confirming the existence of
MP that was verified by IFE. At days +131 (after 5th cycle)
and +184 (end of treatment after six cycles) the SPE and
IFE were negative but HLC was altered confirming the
existence of residual disease. The patient achieved a status
of complete remission and he underwent autologous stem
cell transplantation (Figure 1). Conclusions. Monitoring
of IgA MM requires the measures of SPE, IFE and total
IgA. The use of HLC presents itself as an alternative with
high sensitivity for monitoring these patients, particularly
in situations where traditional techniques show limitations
(e.g. low concentrations, interference of other serum pro-
teins, strong polyclonal background, among others). HLC
showed a higher sensitivity than IFE in identifying resid-
ual disease. HLC allows typing MP providing equivalent
information to IFE with the added value of reporting a
quantitative value as SPE. 

Figure 1.

A19 - IMPACT OF STRINGENT COMPLETE
RESPONSE IN PATIENTS WITH MULTIPLE
MYELOMA TREATED WITH NOVEL AGENTS
J.L. García de Veas Silva,1 C. Bermudo Guitarte,1

P. Menéndez Valladares,1 R.D. Millán,2 J.C. Rojas Novoa2

1Department of Clinical Biochemistry, Hospital
Universitario Virgen Macarena, Sevilla, Spain;
2Department of Hematology, Hospital Universitario
Virgen Macarena, Sevilla, Spain

Background. Normalization of serum free light chains
(sFLC) ratio in patients with Multiple Myeloma (MM)
achieving complete response (CR) may define a deeper
response after therapy than obtained by the CR criteria.
The stringent CR (sCR) requires normalization of sFLC
ratio and absence of clonal plasma cells in bone marrow in
addition to the criteria for CR. Objectives. To evaluate the
impact of sCR in patients with newly diagnosed MM.
Methods. Thirty patients with MM (14 IgG, 7 IgA, 2 IgD
and 7 Bence Jones) achieving CR after therapy with
Bortezomib/Dexametasone were included in this study. We
studied Disease Free Survival (DFS or time after treatment
where disease remains stable) as prognostic factor. DFS

was estimated by Kaplan-Meier method and compared by
log-rank tests. Serum free light chains were measured by
turbidimetry (Freelite) in a SPA PLUS analyzer (The
Binding Site Group Ltd, Birmingham, UK). Results. The
median follow-up of the patients was 19 months (12-32
months). Fifteen patients achieved CR and 15 patients
achieved sCR. During the period of study there were 10
relapses, seven in patients achieving CR and three in
patients achieving sCR. The median DFS for patients
achieving CR was 22 months and not reached for those
achieving sCR. Patients achieving CR had a DFS rate of
21% compared with 73% for sCR (HR=4.83; 95% IC 1.16-
20.04); p=0.019) (Figure 1). Conclusions. The presence of
an altered sFLC ratio represents the existence of a persist-
ent clonal population that is secreting very small amounts
of monoclonal protein. Our results indicate that sCR repre-
sents a deeper response state compared with conventional
CR. Analysis of sFLC ratio was able to identify the favor-
able group of patients and support the inclusion of sFLC
ratio as part of the response criteria for MM.

Figure 1.

A20 - CORRELATION OF IgA AND IgG
HEAVY/LIGHT CHAIN ANALYSIS WITH
M-PROTEIN MEASUREMENT BY CAPILLARY
ZONE ELECTROPHORESIS
L. Gartcheva,1,2 V. Petkova,1 K. Dimitrova,1 V. Petkova,1

P. Ganeva,1,2 N. Holden,3 M. Guenova1,2

1Laboratory of Hematopathology and Immunology,
National Specialised Hospital for Active Treatment of
Hematological Diseases, Sofia, Bulgaria; 2Center of
Excellence - Translational Research in Hematology,
National Specialised Hospital for Active Treatment of
Hematological Diseases, Sofia, Bulgaria; 3The Binding
Site Group Ltd, Birmingham, UK

Background. Capillary zone electrophoresis (CZE) and
total immunoglobulins measurement (TIg) are standard
techniques for the quantification of monoclonal protein
(M-Ig). Hevylite® allows quantitative discrimination
between heavy/light chain (HLC) Igκ and Igλ
(involved/uninvolved) immunoglobulin pairs. We com-
pared measurement of M-Ig by CZE and TIg to
Hevylite®. Methods. 102 serial serum samples from 8
patients with IgA and 180 serial serum samples from 19
IgG intact multiple myeloma patients were prospectively
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evaluated. M-Ig was measured using CZE (Sebia
Capillarys 2 system) and TIgA, IgAκ/IgAλ and
IgGκ/IgGλ HLC concentrations on a SPAPLUS analyser.
Passing Bablok fit analysis was used to determine corre-
lation between assays. Results. A total of 51/102 samples
from IgA MM patients had detectable M-Ig by CZE. HLC
analysis was performed on 34/51 samples of which 32/34
(94%) exhibited an abnormal HLC ratio. Measurement of
involved HLC (iHLC) (median: 12.45g/L; range: 0.27-
44.71g/L) compared well with M-Ig measurement by
CZE (median: 11.04g/L; range: 1.2-37.17g/L) y=1.2x
+2.40 R2=0.94. TIgA was measured in 65/102 serial sam-
ples. Further, TIgA was above the normal range in 15/65
(23.1%) samples and in all 15 samples the HLC ratio was
also abnormal. iHLC (median: 0.88g/L range: 0.05-
21.55g/L) correlated well with TIgA (median: 1.44g/L;
range: 0.227-21.11g/L l) y=0.85x+-0.85, R2= 0.98.
Changes in iHLC (median: 32.20% range: -96.36-
347.8%) correlated with changes in M-Ig (median:
8.13%; range: -96.6-210%) y=1.59x +0.15 R2= 0.94 and
TIgA (iHLC median: -89.56% range: -97.74-80.66%,
Median TIgA:-81.98, range: -96.78-57.04% (y=1.06x
+0.01 R2=0.95). For IgG MM patients, 144/180 samples
had detectable M-Ig with 132/144 samples analysed for
HLC. An abnormal HLC ratio was recorded in 92/132
(70%). Measurement of iHLC (median: 11.32g/L; range:
3.72-60.53g/L) correlated with M-Ig measured by CZE
(median: 7.16g/L; range: 0.29-66.64g/L) y=0.83+5.2
R2=0.81. Changes in iHLC (median: -4.53%; range: -
81.62-489.7%) from baseline also correlated with
changes to M-protein (median: -43.46%; range: -97.91-
748.7%) y=0.90x+0.20 R2=0.87. Conclusions. M-Ig
measurement is comparable between Hevylite and CZE
for monoclonal protein detection.

A21 - RETROSPECTIVE STUDY COMPARING THE
USE OF STANDARD ASSAYS (IMMUNOFIXATION
AND PROTEIN ELECTROPHORESIS) TO HEVYLITE
ASSAY IN PATIENTS WITH MULTIPLE MYELOMA
H. Hassoun, M. Kazunori, C. New, N. Lendvai,
J.R. Ferrarone, H. Landau, A.M. Lesokhin, D.J. Chung,
O. Landgren
Memorial Solan Kettering Cancer Cente, New York, NY,
USA

Background and Objectives. The performance of the
Hevylite assay (HA) has not been adequately compared
to standard assays (SA). The goal of this small retrospec-
tive study is to compare results achieved using both
assays in the follow up of multiple myeloma (MM)
patients. Methods. 44 patients who had undergone trans-
plantation at MSKCC for MM had serum samples avail-
able, collected at time of relapse/Progression (R/P) and at
time points preceding R/P. The samples were analyzed by
HA and results compared to those achieved SA. Results.
Among 44 patients, 25 had achieved CR, 7 VGPR, 4
nCR, and 5 PR by SA. Samples from CR patients collect-
ed at Relapse, yielded abnormal results by HA, in 5 out of
5 IgA patients, 5 out of 14 IgG patients, and 2 out of 6
FLC only patients. Samples from CR patients collected
prior to relapse yielded abnormal results by HA in 4 out

of 5 IgA patients, 1 out of 14 IgG patients, and 1 out of 6
FLC only patients). Among PR patients, 10 out of 16
available samples showed abnormal measurements by
HA. The other 6 samples from FLC only patients were
normal. Among 7 patients in VGPR, 19 out of 27 avail-
able samples showed abnormal measurements by HA; 8
were normal (5 FLC only patients, and 3 IgG patients).
Conclusions. Although retrospective and limited, this
analysis suggests: 1) HA is more sensitive than IF or
SPEP in patients with IgA disease, detecting earlier dis-
ease relapse; 2) HA is of limited use in patient with FLC
disease only, although it may rarely detect intact mono-
clonal immunoglobulins undetectable by IF or SPEP; 3)
HA may be less sensitive than IF to detect relapse in IgG
patients; 4) There is a need for further detailed analysis
and comparison of HA and SA.

A22 - UTILITY OF HEAVY/LIGHT CHAIN AND
FREE LIGHT CHAIN IN THE FOLLOW-UP OF
THREE PATIENTS DIAGNOSED WITH
WALDENSTRÖM MACROGLOBULINEMIA
I. Jiménez Ventura,1 R. Pérez Garay,1

A. García de Vicuña Meléndez,1 M. Puente Pomposo,2

S. Larrauri Monterroso1

1Análisis Clínicos, Servicio de Bioquímica. Sección
Proteínas y Alergia, Hospital Universitario Cruces,
Spain; 2Servicio de Hematología Clínica, Hospital
Universitario Cruces, Spain

Introduction. There’s a growing interest in the use of new
serological markers for monitoring and predicting clinical
outcome in Waldenström’s macroglobulinemia (WM). New
laboratory techniques have been developed requiring only a
blood test to assess both disease progression and treatment
response. The new test Hevylite® is being studied as alterna-
tive to the classical quantification of monoclonal peak by
protein electrophoresis, a relatively low sensitivity test.
Hevylite® is an immunoassay that allows the quantification
of specific heavy/light chain immunoglobulin pairs (HLC),
i.e., IgMκ and IgMλ. Objectives. Evaluate the utility of the
HLC IgMκ and IgMλ determinations in the monitoring of 3
WM patients. Materials and Methods. 25 samples of 3 MW
patients were analyzed (mean follow-up 15 months). Two
show the MYD88 L265P mutation. After treatment they
reached a partial response. Freelite® (FLC) and Hevylite®

were quantified in SPAPLUS turbidimeter (The Binding
Site®, UK), monoclonal component (MC) by liquid-phase
capillary electrophoresis (Capillarys, Sebia®) and/or
agarose gel immunofixation (Hydrasis, Sebia®) and total
immunoglobulins by nephelometry (BNII, Siemens®).
Results. The presence of a MC in the proteinogram and total
IgM concentrations above normal (RV: 40-230mg/dL) are
observed in all determinations. HLC ratios never normalize
and show the following average values (range): Pt1=0.021
(0.010-0.031); Pt2=809 (256-2186); Pt3=26.7 (22.3-34.6).
The variations of the involved immunoglobulin levels
determined by HLC closely match those determined by
total IgM and the proteinogram (Figure 1).
Patient 2 shows a continuous suppression of the unin-
volved HLC pair, (i.e. the IgM λ pair). Conclusions. The
good agreement between the results obtained with
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Hevylite and the other quantification and typification
techniques shows that HLC is an excellent alternative to
conventional techniques specially with difficult to quan-
tify monoclonal components (co-migration, deficient
migration, low concentrations, etc.) or doubtful results.
Further follow-up studies are needed to assess the prog-
nostic value of HLC in these patients. 

Figure 1. Monitoring of the monoclonal component (MC) of
three WM patients using Hevylite (HLC), Freelite (FLC),
proteinogram (M-spyke) and total IgM. The horizontal
dashed line represents the lower (LwL) and upper (UpL) lim-
its of the FLC ratio normal range (0.26-1.65).

A23 - HEAVY LIGHT CAN PROVIDE ADDITIONAL
CLINICAL INSIGHT WHEN USED WITH
TRADITIONAL TESTS FOR MONITORING IgA
MYELOMA
T. Kerns,1 J. Finlay,2 J. Abadie1

1Tripler Army Medical Center, Honolulu, HI, USA; 2The
Binding Site, Inc., San Diego, CA, USA

Background. HL is a new test to evaluate monoclonal gam-
mopathy patients. Objectives. Evaluate 1) HL and FLC
measurements in the context of relapse M-spike and/or nor-
mal electrophoresis results with abnormal FLC ratio and 2)
value added of HL testing for identifying clonality and for
monitoring disease progress. Methods. Under an approved
IRB protocol, samples were collected from 37 patients who
were being evaluated for a monoclonal gammopathy. ELP
and FLC results were determined at various times during
the patients’ disease course. The HL values were analyzed
in combination with clinical data points, and the ELP and
FLC results were evaluated against the information gained
from the HL results. Results. 24 (71%) of the patients had a
MG. When HL was compared to ELP and FLC results 8
(22%) confirmed, defined or further defined the clone(s), 6

(16%) were consistent, 12 (32%) conflicted, and 11 (30%)
did not have enough data to compare. Two cases illustrated
how the HL assays could provide insight into a better under-
standing of the clinical presentation and course. In the two
cases of Ig A subtype myeloma the HL were elevated
despite improvement in or undetectable M-spikes. In one
case, the HL increased as the FLC and M-spike decreased
with therapy. This patient ultimately relapsed and suc-
cumbed to disease within 10 months of diagnosis. In the
second case, an undetectable M-spike with normal FLC
ratio was observed with an abnormal HL. One month fol-
lowing the abnormal HL levels the FLC ratio and M-spike
rose prompting initiation of therapy. Conclusions. The HL
assays can add value clinically to ELP and FLC testing for
patients being evaluated for an MG.
The views expressed in this abstract/manuscript are those
of the author(s) and do not reflect the official policy or
position of the Department of the Army, Department of
Defense, or the US Government.

A24 - POLYCLONAL ACTIVATION OF THE
IMMUNOGLOBULIN DETERMINED BY
FREE-LIGHT CHAIN ASSAY AFTER LENALIDOMIDE-
TREATMENT IN PATIENTS WITH MULTIPLE
MYELOMA PROLONGS TIME TO TREATMENT
FAILURE
A.L. Kluger,1 G. Schön,2 A. Gerritzen,3 U. von Pein,1

F. Ayuk,1 C. Wolschke,1 N. Kröger1

1Department of Stem Cell Transplantation, University
Medical Centre Hamburg-Eppendorf, Hamburg,
Germany; 2Institute of Medical Biometry, University
Medical Centre Hamburg-Eppendorf, Hamburg,
Germany; 3Medizinisches Labor Bremen, Bremen,
Germany

Background. Lenalidomide is an immunomodulatory drug,
which induced T-cell and NK-cell activation and is
approved for treatment of patients with multiple myeloma.
Objectives of the study. We investigated the effect of
lenalidomide on polyclonal activation of immunoglobuline
detected by Free-Light Chain Assay and on its impact on
outcome in Multiple Myeloma patients. Methods. In this
study, we included 61 patients with Multiple Myeloma
(male=42, female=19) with a median age of 61 years
(range 39-77 years), who received lenalidomide at a medi-
an dose of 15mg either as maintenance (n=28) or as sal-
vage therapy (n=33) from 2006 To 2013 in our institution.
The median duration of lenalidomide therapy was 14
months (range 1,94-69,09 months). 29,51% (n=18)
received lenalidomide as single agent and 70,49% (n=43)
in combination with Dexamethasone. All patients were
inspected for the presence of polyclonal activation on the
basis of free-light chain serum levels. “Polyclonal activa-
tion” was defined as an increase of both free-light chain
serum levels out of normal range (range κ: 3,3 mg/l-19,4
mg/l; λ: 5,7 mg/l-26,3 mg/l). Results. 23 patients (37,70%)
had shown a polyclonal activation during lenalidomide-
treatment as described above (11/23 Partial Remission,
9/23 Complete Remission, 2/23 Stable Disease, 1/23 n/a).
Comparing the time to treatment failure of the polyclonal
activation population (n=23) and the non-polyclonal acti-
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vation population (n=38), the polyclonal activation popula-
tion had a significant higher median time to treatment fail-
ure (41,03 vs. 16,9months, p=0,049). The significance was
meanly seen in patients with relapsed Myeloma (58,0 vs.
12,94 months, p=0,043) while in maintenance the differ-
ence (41,03 vs. 26,0 months) was not significant (p=0,40).
Conclusions. Our study suggests that a polyclonal activa-
tion measured by free-light chain synthesis after lenalido-
mide therapy resulted in a prolonged time to treatment fail-
ure, especially for the relapse therapy population.

A25 - CASES OF LIGHT CHAIN ESCAPE FROM A
SINGLE INSTITUTION IN POLAND
M. Kraj,1 K. Endean,2 B. Kruk,1 K. Warzocha,1

K. Budziszewska,1 M. Dąbrowska1

1Institute of Hematology and Transfusion Medicine,
Warsaw, Poland; 2Binding Site Group Ltd, Birmingham,
UK

Background. Intra-clonal heterogeneity in MM has become
a well-accepted phenomenon. One such example is light
chain escape (LCE) which is defined as an increase in mon-
oclonal free light chains (FLC) without a corresponding
increase in monoclonal intact immunoglobulins. Here we
report cases of LCE from a single institution in Poland
including progression of a biclonal MGUS. Aims. To eval-
uate routine sFLC measurement to identify intra-clonal het-
erogeneity in MGUS and MM patients. Materials and
Methods. One MGUS and six MM patients (4 IgGκ, 2
IgAκ, 1 IgAλ) were serially monitored with SPE, IFE and
sFLC (Freelite). Results. A biclonal MGUS patient (IgGκ:
3.9g/L, λ FLC: 316mg/L) was treated with methylpred-
nisolone for polymyalgia rheumatica (PMR) that coinci-
dently reduced the IgGκ M-protein (IFE trace) and nor-
malised the κ/λ sFLC ratio. Four months before progression
to MM, whilst the IgGκ concentration remained stable, the
κ/λ sFLC ratio became abnormal and dFLC level increased
to 1052mg/L (κ/λ ratio: 0.008), indicating emergence of a λ
FLC clone. The patient progressed with severe renal impair-
ment (creatinine 6.19 mg/dL; eGFR7.03 ml/min/1.73 m2)
and 70% clonal bone marrow plasma cells. At this time the
dFLC concentration had increased to 9726mg/L and the
IgGκ M-protein was not detectable by IFE, indicating pro-
gression to λ light chain multiple myeloma. Of six MM
patients with LCE, 2 relapsed with renal impairment, 2 with
osteolysis, 1 with anaemia and 1 with extramedullary dis-
ease. For 3/6 patients, the dFLC concentration increased
prior to clinical relapse (median 93.5 days; range 0-378
days) whilst the intact M-protein remained stable or unde-
tectable. Conclusions. Intra-clonal heterogeneity may
impact on disease progression, including transformation to
malignant disease due to the selective outgrowth of a FLC
producing clone. Serial monitoring of MGUS and MM
patients with sFLC may be beneficial as delayed detection
of LCE can result in irreversible organ damage.

A26 - HEAVY/LIGHT CHAIN ANALYSIS FOR
RESPONSE MONITORING IN MULTIPLE
MYELOMA PATIENTS: COMPARISONS WITH
IMMUNOFIXATION, SERUM FREE LIGHT CHAIN,
AND MULTICOLOR FLOW-CYTOMETRY ANALYSIS
K. Matsue,1 Y. Suehara,1 K. Fukumoto,1 M. Fujisawa,1

M. Takeuchi,1 H. Sugihara,1 H. Takamatsu,2 K. Endean3

1Division of Hematology/Oncology, Kameda Medical
Center, Kamogawa-shi, Japan; 2Cellular Transplantation
Biology, Kanazawa University Hospital, Kanazawa,
Japan; 3The Binding Site Ltd, Birmingham, UK

Background. Monitoring of MM patients is required to
assess and determine treatment response. There are limit-
ed data available on the relationship between heavy/light
chain (HLC) analysis, immunofixation electrophoresis
(IFE), serum free light chain (sFLC) analysis, and multi-
color flowcytometry (MFC) for response evaluation in
patients with MM. Aims. To compare HLC immunoas-
says with conventional methods of disease evaluation.
Patients and Methods. Three hundred and three samples
from 101 patients with IgG and IgA MM after treatment
were retrospectively analyzed with HLC immunoassays.
Results were compared to SPE, IFE, sFLC assay, and
MFC analysis. MFC negativity was defined as <10-4 MM-
PCs. HLC-pair suppression was defined as the unin-
volved immunoglobulin of the same isotype <50% of the
normal range. Overall survival and progression-free sur-
vival were calculated by the Kaplan–Meier method.
Results. The number of patient samples at various
responses were: sCR, n=86 (28%); CR, n=31 (10%);
VGPR, n=116 (38%); and PR, n=70 (23%). A normal
HLC ratio (HLCR) was obtained at sCR, CR, and VGPR
in 73 (85%), 28 (90%), and 69 (59%) cases, respectively.
Discordance between normalization of HLCR and FLC
ratio was seen in 42% of patients with ≥CR. Abnormal
HLCR was seen more frequently in IgA (19%) than IgG
(7.7%) patients that achieved ≥CR. Simultaneous MFC
data were available for 70 serum samples from patients
with ≥CR. Of the 16 patients that were MFC negative, 12
(75%) had normal HLCR, while 4 were abnormal.
Presence of an abnormal HLCR at best response and
HLC pair suppression were also associated with poorer
survival (Figure 1). Conclusions. The findings suggest
the potential usefulness of HLC immunoassays for moni-
toring response in patients with IgA myeloma. Presence
of an abnormal HLCR at best response and HLC pair sup-
pression were also associated with poorer survival.

Figure 1. Overall survivals in patients with or without nor-
mal HLC ratio (A) and HLC pair suppression (B) at their
best responses.
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A27 - SERUM HEAVY LIGHT CHAIN RATIOS
AMONG MULTIPLE MYELOMA PATIENTS
ACHIEVING sCR/CR 
A.K. Nooka, S. Lonial
Department of Hematology and Medical Oncology,
Winship Cancer Institute of Emory University, Atlanta,
GA, USA
Background. The Heavy/light chain (HLC) assay (Binding
Site, Birmingham, UK) is used to measure the ratio of
monoclonal to polyclonal immunoglobulins, and may have
a role in assessing depth of response and possibly may pre-
dict prolonged progression free survival (PFS). Objectives.
We evaluated the association of normal/abnormal HLC
ratios in IMWG defined sCR/CR patients using the stan-
dard serological testing. We have also evaluated if HLC
ratio normalization may predict for longer PFS. Methods.
4179 sequential records of serum HLC, serum FLC , SPEP,
SIFX, UPEP, and UIF for 964 multiple myeloma patients
from Nov 2011 to May 2014 were analyzed. The normal
FLC ratio (FLC ratio; normal range 0.26 to 1.65), and HLC
ratios (IgGκ/IgGλ range 1.3 to 3.7 and IgAκ/IgAλ; range
0.7 to 2.2) were used for the analysis. Results. 732 patients
were included for analysis -IgG κ: 339 pts (46.3%) IgG λ
183 pts (25%); IgA κ (18.2%) and IgA λ (10.5%). Males
(58%) and Whites (52.5%) form the majority of the
patients. sCR/CR per IMWG criteria were observed in
19.1% patients. A normalization of HLC ratio was
observed among 38.1% of the patients. On univariate asso-
ciation with response, HLC ratio was normal in 66.43% of
patients who were in serological sCR/CR (140 pts).
Abnormal HLC ratio is seen in 33.57% (47 pts) in sCR/CR
patients. Conclusions. These results suggest that in the era
of novel agents, two-thirds of the patients achieving sero-
logical sCR/CR have normalization of HLC ratios. Results
whether this normalization will result in longer PFS will be
presented at the symposium.

A28 - SUCCESSFUL TREATMENT OF PATIENTS
WITH NEWLY DIAGNOSED/UNTREATED LIGHT
CHAIN MULTIPLE MYELOMA WITH A
COMBINATION OF BENDAMUSTINE,
PREDNISONE AND BORTEZOMIB 
W. Pönisch, H. Mrachacz, N. Khoder, M. Plötze,
B. Holzvogt, M. Andrea, T. Schliwa, S. Heyn,
C. Pfrepper, G.N. Franke, R. Krahl, M. Jentzsch,
S. Leiblein, S. Schwind, V. Vucinic, D. Niederwieser,
East German Study Group of Hematology and Oncology
(OSHO)
Department of Hematology/Oncology, University of
Leipzig, Germany

Background. Patients with light chain myeloma have fre-
quently a light chain tubular cast nephropathy, which can
lead to severe renal impairment. Objectives. Both borte-
zomib and bendamustine have been identified as quickly
acting, effective and well tolerated drugs and might there-
fore constitute an adequate combination regimen for

patients with newly diagnosed/untreated light chain mul-
tiple myeloma. Methods. Between September 2009 and
March 2014, 20 patients with newly diagnosed/untreated
light chain multiple myeloma were treated with ben-
damustine 60mg/qm on days 1 and 2, bortezomib 1.3
mg/qm on days 1,4,8 and 11, and prednisone 100mg on
days 1,2,4,8 and 11 once every 21 days. 5 patients (25%)
had a moderate or severe renal dysfunction (eGFR
15–59ml/min) and 9 patients (45%) a renal failure/dialy-
sis (eGFR <15ml/min). Results. The median number of
the BPV-treatment was 2 (1-5) cycles. 19 patients (95%)
responded after at least one cycle of chemotherapy with
3sCR, 4nCR, 5VGPR, and 7PR. The myeloma light
chains decreased rapidly, reaching the best response after
the first cycle in 8 and after the second cycle in addition-
al 9 patients. 16 patients discontinued therapy after medi-
an 2 cycles of BPV treatment to receive autologous
(n=13) or autologous/allogeneic SCT (n=3). All together
10/14 patients with at least moderate renal failure
improved their renal function (4CRrenal, 2PRrenal,
4MRrenal). 3 of the 6 dialysis-dependent patients became
dialysis-independent. With a median follow up of 23
months of the surviving patients, median PFS and OS for
patients at 24 months were 90% and 95%, respectively.
The most common severe side effect was grade 3-4
leukocytopenia in 25% of the patients. Grade 3-4 throm-
bocytopenia was observed in 15% of the patients.
Moderate to severe infection were seen in 4 patients.
Conclusions. We conclude that BPV is effective and well
tolerated in patients with newly diagnosed/untreated light
chain multiple myeloma.

A29 - POLYCLONAL AND MONOCLONAL
ANTIBODY BASED FREE LIGHT CHAIN ASSAYS
PROVIDE DISCREPANT INFORMATION IN
MULTIPLE MYELOMA PATIENTS
R. Popat,1 A. Alvi,2 O. Berlanga,2 J. Cavenagh,1

H. Oakervee1

1St Bartholomew’s Hospital, London, UK; 2The Binding
Site Group Ltd, Birmingham, UK

Background. Guidelines for assessment of serum free
light chain (FLC) in multiple myeloma (MM) patients are
entirely based upon the polyclonal antibody-based
Freelite assays. N-Latex-FLC, a new assay utilising mon-
oclonal antisera, has become available. Objectives. To
assess the analytical performance and usefulness of the
new assay for monitoring MM patients. Methods. Serum
samples from 83 MM patients (40 newly diagnosed, 43
relapsed) treated with bortezomib-containing regimens
were analysed retrospectively with Freelite and N-Latex-
FLC assays. Results were compared to historic data.
Results. At baseline 60/83 (72%) patients had an abnor-
mal ratio by Freelite (42 κ, 18 λ) and 58/83(70%) by N-
Latex-FLC (38 κ, 20 λ). In 38 patients with an abnormal
κ FLC ratio by both assays, FLC κ concentrations report-
ed by either assay were significantly different (Freelite:
281.20 (7.82-8702.00)mg/L, N-Latex-FLC: 47.41 (3.94-
4493.00)mg/L; p=0.005) and correlation poor
(y=0.49x+15.87; R2=0.72). Likewise, FLC λ concentra-
tions in 18 patients with an abnormal λ FLC ratio by both
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assays were significantly different (Freelite: 147.80
(18.37-994.80)mg/L, N-Latex-FLC: 68.79 (18.51-
298.80)mg/L; p=0.02) and did not correlate
(y=0.09x+68.85; R2=0.14). In 61 patients with at least 2
follow-up samples, Freelite identified clonal disease in
4/61 patients (confirmed by IFE) when the N-Latex-FLC
assay ratio had normalised; including a newly diagnosed
oligosecretory IgG λ MM patient (M-Ig=1.15g/L by
SPEP densitometry) with one year follow-up in which
Freelite ratio remained abnormal throughout the patient’s
disease whilst N-Latex-FLC ratio normalised between
days 55 and 279. IFE identified M-Ig at each time-point
analysed, which was quantifiable by SPE densitometry
(median: 0.94 (0.52-1.36)g/L. Furthermore, 1 patient
with progressive disease was identified by the Freelite
assay after 586 days, but only at day 670 by the N-Latex-
FLC assay. Conclusions. MM patient assessment using
the Freelite assay has formed the basis of international
guidelines. The N-Latex-FLC assay failed to provide sim-
ilar analytical and clinical information.

A30 - INTERIM RESULTS OF MCRN-001, A
CANADIAN TRIAL BASED ON ACHIEVEMENT OF
MINIMAL RESIDUAL DISEASE NEGATIVITY AFTER
AUTOLOGOUS STEM CELL TRANSPLANTATION
AND LENALIDOMIDE MAINTENANCE IN
MULTIPLE MYELOMA PATIENTS
D.E. Reece,1 G. Piza Rodriguez,1 I. Blasutig,2 M. Pantoja,1

C.P. Venner,3 D. White,4 J. Stakiw,5 M. Sebag,6

T. Comeau,7 K. Song,8 J. Roy,9 L. Minuk,10 J. Tay,11

V. Kukreti,1 S. Trudel,1 A. Prica,1 R. Tiedemann,1 C. Chen1

1Department of Medical Oncology and Hematology,
Princess Margaret Cancer Centre, Toronto, ON, Canada;
2Department of Clinical Biochemistry, University Health
Network, Toronto, ON, Canada; 3Cross Cancer Institute,
Edmonton, AB, Canada; 4 Queen Elizabeth II Health
Sciences Centre, Halifax, NS, Canada; 5Saskatoon
Cancer Center, Saskatoon, SK, Canada; 6McGill
University, Montreal, QC, Canada; 7Saint John Regional
Hospital, St. John, NB, Canada; 8Vancouver General
Hospital, British Columbia Cancer Agency and
University of British Columbia, Leukemia/Bone Marrow
Transplant Program of British Columbia, Vancouver, BC,
Canada; 9Division of Hematology and Oncology,
Maisonneuve-Rosemont Hospital, Montreal, QC,
Canada; 10London Health Sciences Centre, London, ON,
Canada; 11The Ottawa Hospital, Ottawa, ON, Canada

Background. Methods other than conventional
serum/urine electrophoresis and immunofixation (EP/IFE)
are desirable for MM pts undergoing modern therapy.
Measurement of bone marrow MRD by multiparameter
flow cytometry (MPF) represents one approach; achieve-
ment of MRD-negativity correlates with improved out-
comes post-ASCT. Also, the serum HevyliteTM chain
(HLC) assay offers a more sensitive method to assess the
intact monoclonal immunoglobulin (Ig) present in most
pts. We initiated a Canadian study in 10 centres in which
newly diagnosed MM pts with successful baseline MPF
received bortezomib-based induction followed by high-
dose melphalan+busulfex and ASCT; len maintenance

was commenced on day 100 post-ASCT and continued
until progression. Objectives. The primary goal was
assessment of MRD negativity on day 100 post-ASCT.
Secondary goals included determination of the: 1) utility
of the HLC assay at day 100 and during maintenance; 2)
pattern of marrow MRD during maintenance; 3) progres-
sion-free and overall survival rates; 4) toxicity. Methods.
Marrow was examined using 15-color MPF at diagnosis,
before ASCT, day 100 post-ASCT then every 3 months for
the first year and every 6 months thereafter; serum HLC
assay was performed concomitantly. Conventional
serum/urine EP/IFE and free light chain assays were per-
formed monthly after ASCT. Results. 58 of a planned tar-
get of 78 pts have undergone ASCT. At day 100, 11/33
(30.3%) evaluable pts are MRD-negative (5 CR, 5 VGPR,
1 pending); all 6 with HLC results have normal ratios of
the involved/uninvolved protein. Of the 20 MRD-positive
pts, HLC ratios were abnormal (6), normal (6) and pend-
ing (8). After a median follow-up of 11 months, only 1 pt
has relapsed. Conclusions. Preliminarily, day 100 MRD-
negativity was associated with a normal serum HLC ratio
for the involved Ig. Further follow-up is required to deter-
mine the relationship between these assays and the clini-
cal course of study pts.

A31 - SERUM FREE LIGHT CHAINS IN
MONOCLONAL GAMMOPATHIES.
LOCAL EXPERIENCE
E. Riva,1 P. Turcatti,1 V. Bove,1 M. Decia,2 C. Rivers,2

A. Olascoaga,2 F. Delgado,3 L. Díaz1

1Hematology Department, Hospital de Clínicas,
Montevideo, Uruguay; 2Clinical Laboratory
Department, Hospital de Clínicas, Montevideo,
Uruguay; 3The Binding Site, Buenos Aires, Argentina

Introduction. Serum κ and λ light chains quantitative
immunoassay (sFLC) is recommended for screening,
prognosis and response assesment of monoclonal gam-
mopathies (MG). In our country its determination was
not widely available until the development of this proj-
ect. Objectives. To describe the use of sFLC internation-
al guidelines for screening and monitoring of GM. To
compare sFLC versus total serum light chains. Methods.
sFLC were evaluated in MG patients according to
IMWG guidelines. FLCs were performed per manufac-
turer’s instructions. Total light chains were determined
by nephelometry. Results. 67 sFLC samples were ana-
lyzed (39 women/28 men): 15 MGUS, 7 AL, 37 MM,
2MM/AL and 6 SMM. Median age was 61 years (range
43-84). Eight patients (20%) had negative electrophore-
sis and immunofixation; sFLC detected monoclonality
in 6 (3 κ, 3 λ), corresponding to 2 AL and 4 MM. sFLC
identified and/or classify 10% of patients. sFLC allowed
adequate prognostic stratification in MGUS in low-risk
(12) and intermediate-low (3). SMM (6) were stratified
as low (2), intermediate (3) and high-risk (1); 4 had
abnormal ratio. At 16 months of follow-up none has pro-
gressed to MM. 3 patients with AL amyloidosis were
analyzed. In 2, sFLC allowed their classification (λ) and
in one, sustained increase of FLC ratio determined early
re-treatment and transplantation. sFLC was performed
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in 39 MM; 47% had renal failure. 4 LCMM (3κ and 1λ)
were detected; in 1, abnormal FLC ratio detected early
relapse. sFLC confirmed stringent complete response in
5 patients. In 27 cases sFLC was compared to total free
light chains; results were discordant in 9/27 (Kendall´s
tau-b=0,67). Comments. sFLC allowed identification
and adequate follow-up of MM and AL according to
international guidelines. Total serum light chains should
not be used as sFLC surrogate. (MM, multiple myelo-
ma; MGUS, monoclonal gammopathy of undetermined
significance; SMM, smoldering MM; AL, systemic AL
amyloidosis; LCMM, light chain MM).

A32 - COMPARATIVE ASSESSMENT OF
MYELOMA RESPONSE TO INDUCTION
TREATMENT IN THE GMMG MM5 STUDY USING
IMWG CRITERIA AND HEVYLITE ASSAY
C. Scheid,1 D. Hose,6 U. Bertsch,3 T. Hielscher,2

C. Kunz,2 H. Salwender,4 M. Haenel,5 M. Merz,6

E.K. Mai,6 B. Schurich,6 M. Munder,7 I. Schmidt-Wolf,8

C. Gerecke,9 W. Lindemann,10 M. Zeis,11 K. Weisel,12

J. Duerig,13 A. Jauch,14 T. Peters-Regehr,15 M. Zorn,16

H. Goldschmidt3

1Department I of Internal Medicine and Center of
Integrated Oncology Cologne Bonn, University of
Cologne, Germany; 2Biostatistics, German Cancer
Research Center, Heidelberg, Germany; 3Sektion
Multiples Myelom der Medizinischen Klinik V und des
Nationalen Centrums für Tumorerkrankungen (NCT),
University of Heidelberg, Germany; 4Asklepios Hospital
Altona, Hamburg, Germany; 5Klinikum Chemnitz,
Chemnitz, Germany; 6Medizinische Klinik V,
Universitätsklinikum Heidelberg, Germany; 7University
Medical Center Mainz, Mainz, Germany; 8Center for
Integrated Oncology (CIO) and Medizinische Klinik und
Poliklinik III, University of Bonn, Germany; 9Hematology
and Oncology, Helios-Hospital Berlin Buch, Germany;
10Kath. Krankenhaus Hagen, Germany; 11Department of
Hematology and Stem Cell Transplantation, Asklepios
Hospital St. Georg, Hamburg, Germany; 12Dept. of
Hematology, Oncology and Immunology, University of
Tuebingen, Germany; 13University Hospital Essen,
Germany; 14Institute of Human Genetics, University
Hospital Heidelberg, Germany; 15The Binding Site GmbH,
Schwetzingen, Germany; 16Sektion Klinische Chemie,
Universitätsklinikum Heidelberg, Heidelberg, Germany

Background. Treatment of multiple myeloma has substan-
tially improved over the last decade. However response
assessment still relies on parameters such as serum protein
electropheresis or immunofixation. A new response catego-
ry of stringent CR was introduced using information on
serum free light chains and bone marrow clonality. Recently
the hevylite assay measuring κ and λ-restricted IgG and IgA
was introduced. Objectives. To analyse the value of using
the hevylite assay for MM response. Methods. The MM5
study of the German GMMG randomised 604 newly diag-
nosed myeloma-patients to receive bortezomib, dexametha-
sone and either adriamycin or cyclophosphamide as induc-
tion before high-dose chemotherapy. Response after 3
cycles of induction was assessed using IMWG criteria.

Clonal IgG and IgA was measured by hevylite in frozen
serum samples from study baseline and after induction in
154 patients. 109 patients had IgG-paraprotein with 84
(77%) κ and 25 (23%) λ while 45 patients had IgA with 34
(76%) κ and 11 (24%) λ. Response to induction according
to IMWG criteria was CR in 8 (5.2%), nCR in 19 (12.3%),
VGPR in 27 (17.5%), PR in 71 (46.1%), MR in 19 (12.3%),
SD in 7 (4.5%) and missing in 3 patients (1.9%). No patient
had sCR based on free-light chain ratios. The frequencies of
normal hevylite κ/λ ratios are shown in Table 1. Persistent
pair suppression of non-clonal Ig was found in 85/109
(78%) for IgG and 30/46 (65%) for IgA. Conclusions.
Triplet induction achieved a CR/nCR rate of nearly 20%,
while hevylite κ/λ normalisation occurred in 7.5% (IgG)
and 24% (IgA). There was little overlap to IMWG response,
thus hevylite response not merely mirrors paraprotein
response, but also captures suppression of the non-involved
pair. It seems warranted to validate hevylite response after
induction treatment with progression-free and overall sur-
vival once further follow-up data becomes available.

Table 1.

CR nCR VGPR PR MR SD Missing

IgG 1/2 2/4 1/20 3/52 0/16 1/4 0/2
(50%) (33.3%) (4.8%) (5.5%) (20%)

IgA 4/6 2/13 2/6 3/15 0/3 0/2 0/0
(66.7%) (15.4%) (33.3%) (20%)

A33 - IMMUNOGLOBULIN SUPPRESSION IN IFE
AND SPE POSITIVE MULTIPLE MYELOMA
MONITORING SAMPLES BY HEVYLITE™ AND
TOTAL IMMUNOGLOBULIN ASSAYS
L. Traylor,1 S. Lesourd,2 K. Sweat,2 B. Barlogie,3

S. Usmani,3 J. Bornhorst4

1The Binding Site, Inc, San Diego, CA, USA; 2Clinical
Laboratory, University of Arkansas for Medical
Sciences, Little Rock, AR, USA; 3Myeloma Institute for
Research and Therapy, University of Arkansas for
Medical Sciences,Little Rock, AR, USA; 4Department of
Pathology, University of Arkansas for Medical Sciences,
Little Rock, AR, USA

Background. Measuring monoclonal protein (M-protein)
concentrations in myeloma patients as monitoring tool can
be challenging, especially at low concentrations, due to
imprecision inherent in electrophoresis, and the presence
of interfering proteins. Immunoparesis, as measured by
suppression of the non-tumor immunoglobulin proteins
(Ig), has recently been reported as a clinically useful and
prognostic tool for evaluation of myeloma patient outlook
and treatment. We compared non-tumor Ig by Hevylite™
(HLC) and Total Ig assays in IgG and IgA myeloma mon-
itoring patient samples. Methods. The HLC and Total Ig
assays were run on a BNII™ nephelometer and published
reference ranges were used. Only IFE positive samples
(Sebia Hydrasys) with measured monoclonal protein
(Sebia Capillarys) of less than 20 g/l (30 IgGκ, 9 IgGλ, 20
IgAκ, 15 IgAλ) were evaluated in this study. Results. The
mean and range concentrations by HLC (g/L) and Total
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(g/L), respectively, for each sample set were; IgGκ 9.04
(3.81-24.3) and 12.4 (4.82-39.3), IgGλ 6.17(3.03-18.9) and
9.85 (4.66-24.5), IgAκ 10.44 (2.78-22.7) and 8.26 (2.32-
22.0), IgAλ 5.63 (1.34-18.30) and 5.88 (1.41-18.30). By
HLC, 31/39 (80%) of the IgG MM samples and 24/35
(69%) IgA MM samples were below normal concentra-
tions of the uninvolved Ig (i.e. Ig’λ in Ig’κ MM samples
and Ig’κ in Igλ MM samples). When measuring Ig suppres-
sion by the Total Ig assay, 25/39 (64%) of IgG MM sam-
ples were below normal for IgA concentrations and 20/39
(52%) were low for IgM. In the 35 IgA MM samples, 29
(83%) were below normal for IgG concentrations and 28
(80%) were low for IgM. Conclusions. HLC appears to be
a relatively sensitive assay for measuring suppression of
the non-tumor Ig, especially in IgG MM patient samples.

A34 - POTENTIAL PITFALLS OF SERUM LIGHT
CHAIN ANALYSIS TO ASSESS TREATMENT
RESPONSE
G. Tricot, K. Abbi, M. Silverman, M. Krasowski
University of Iowa Health Care, Iowa City, IA, USA

Background. The introduction of serum free light chains has
been a tremendous help in assessing response to treatment of
myeloma patients. The International Myeloma Working
Group proposed uniform response criteria including a new
definition of stringent complete remission (sCR). The defi-
nition of sCR requires absence of clonal cells in bone mar-
row by immunohistochemistry or immunofluorescence and
normalization of free light chain ratio in serum. Objectives of
the study. To report potential pitfalls with the serum free light
chain analysis. Methods. Measurement of κ and λ FLC
(Freelite, Binding Site, UK), and the calculation of a κ/λ
sFLC ratio to provide a sensitive indicator of clonality.
Results. Serum free light chains may increase on treatment,
especially with intensive treatment while patients subse-
quently show an excellent response to therapy. Post-trans-
plantation, there may be a very pronounced immune defi-
ciency, especially after tandem autologous transplants,
where the κ/λ ratio cannot be calculated because one or both
serum light chains are below the lower limit of detection.
Also, there may be abnormal immune recovery resulting in
abnormal κ/λ ratios, while patients are in otherwise a strin-
gent complete remission. This is easy to ignore if the light
chain increasing above the normal range is the opposite of
the involved light chain. However, if it can happen with the
non-involved light chains, it must also happen with the
involved light chains increased with multiple sequential
abnormal κ/λ ratios over time, while there is no other evi-
dence of disease for periods of more than 12 months.
Illustrative examples of such cases will be presented.
Conclusions. Increase in involved light chains on therapy
does not necessarily mean lack of response and need for
alternative therapy. An abnormal κ/λ ratio does not necessar-
ily exclude a stringent complete remission.

A35 - SERIAL CHANGES IN SERUM FREE LIGHT
CHAINS PRIOR TO THE DIAGNOSIS OF AL
AMYLOIDOSIS AND MULTIPLE MYELOMA
B.M. Weiss,1 A. Waxman,1 A. Cohen,1 S. Olson,2

E.A. Stadtmauer1

1Abramson Cancer Center, University of Pennsylvania,
Philadelphia, PA, USA; 2Nephrology Division, Walter
Reed National Military Medical Center, Bethesda, MD,
USA

Background. We have previously demonstrated that a
monoclonal gammopathy precedes the presentation of all
patients with immunoglobulin light chain amyloidosis
(AL) and multiple myeloma (MM). Serum free light
chains are commonly assayed during the monitoring of
monoclonal gammopathy of undetermined significance
(MGUS). The serial changes in serum free light chains
prior to the development of AL and MM have not been
described in detail and may helpful in the monitoring of
MGUS. Methods. We will analyze the serial changes in
serum free light chains obtained from the pre-diagnostic
sera of patients with AL and MM. We will present data on
serial changes on involved light chains, free light chain
differential and serum free light chain ratios. Results and
Conclusions. To be presented at the meeting.
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DIAGNOSTIC ALGORITHMS FOR
MULTIPLE MYELOMA

B36 - SLOW ADOPTION OF THE RECOMMENDED
TEST COMBINATION FOR MULTIPLE MYELOMA
SCREENING
S.T. Bennett
Department of Pathology, Central Region,
Intermountain Healthcare, Salt Lake City, Utah, USA;
Department of Pathology, University of Utah School of
Medicine, Salt Lake City, UT, USA

Background. The International Myeloma Working Group
issued consensus guidelines in 2009 recommending the
combination of serum protein electrophoresis, serum
immunofixation, and serum free light chains for screen-
ing for multiple myeloma (“recommended test combina-
tion”). The clinical laboratories in Intermountain
Healthcare have not made any concerted effort to pro-
mote the use of the recommended test combination.
Objectives. To assess the frequency of the recommended
test combination in initial orders for protein elec-
trophoresis and related testing. Methods. In this retro-
spective, observational study, orders for serum and urine
protein electrophoresis, immunofixation electrophoresis,
and free light chains in the years 2004-2014 were
extracted from an enterprise data warehouse. Orders
from oncologists and hematologists were excluded. The
initial testing episode was identified for each patient. The
study set was comprised of orders from initial testing
episodes in the years 2009-2014. Orders in the study set
were classified as “Recommended test combination” or
“Other.” The association between the frequency of the
recommended test combination and the year was tested
using the chi-squared goodness-of-fit test. Results. As
shown in the Table 1, the number of initial testing
episodes was relatively constant, ranging from 4081 in
2013 to 4360 in 2010. The frequency of orders for the
recommended test combination increased from 6 (0.1%)
in 2009 to 92 (2.2%) in 2014, p <0.0001. Conclusions.
Between 2009 and 2014, there was a statistically signif-
icant increase in the frequency of orders for the recom-
mended test combination; however, the recommended
test combination constituted only a small proportion of
orders. Interventions need to be identified to promote the
use of the recommended test combination.

Table 1. Frequency of recommended test combination in ini-
tial orders by year.

Orders in initial 2009 2010 2011 2012 2013 2014 Total
testing episodes

Recommended 6 9 13 12 40 92 172
test combination (0.1%) (0.2%) (0.3%) (0.3%) (1.0%) (2.2%) (0.7%)

Other 4251 4360 4172 4260 4041 4056 25,140

Total 4257 4369 4185 4272 4081 4148 25,312

p <0.0001

B37 - DIAGNOSIS AND MONITORING OF
MYELOMA AND RELATED DISEASES –
TWO DISTINCT ANALYTICAL PROBLEMS
A. Boyle,1 R. Neary2

1Biochemistry Dept, Royal Lancaster Infirmary, Lancaster,
UK; 2Royal Lancaster Infirmary, Lancaster, UK

Background. To evaluate the current use of tests available
for the diagnosis and monitoring of myeloma and to assess
the efficiency and value of individual assays. Aims. To
establish requesting protocols which ensure efficient diag-
nosis of disease and safe monitoring of previously identi-
fied patients. Methods. Audit of the effectiveness of addi-
tion of free light chains tests, post electrophoresis reporting
following the identification of a paraprotein or hypogam-
maglobulinaemia. Free light chains were added to all sam-
ples with a newly identified paraprotein or hypogamma-
globulinaemia. Comparison of the results obtained on
patients with known paraproteins, under treatment and sur-
veillance. Results. In 45% of the cases with a newly identi-
fied paraprotein, elevated free light chains or an abnormal
ratio were identified. 35% of new patients with hypogam-
maglobulinaemia as identified by either electrophoresis or
total immunoglobulin assay, (less than 5g/L total Ig) had
either elevated free light chains or an abnormal free light
chain ratio. Serial results on individual patients showed
changes in monoclonal protein concentration could be mon-
itored either by paraprotein concentration, electrophoresis
total fraction or total immunoglobulin level although there
was poor correlation between paraprotein concentrations
and immunoglobulin levels when the IgA or IgM were
greater than 35. Summary/Conclusions. All patients with
suspected myeloma should be screened using electrophore-
sis, immunoglobulin levels, total protein levels and serum
free light chains. Patients with known disease can be moni-
tored using total immunoglobulin and elevated free light
chain levels only, until paraprotein production is sup-
pressed, when capillary zone electrophoresis should be re-
instated to check for relapse.

B38 - USE OF FREELITE IN RESPONSE TO
SPECIFIC SELECTION CRITERIA FOR NEW
PATIENT INVESTIGATION 
F. Davidson,1 D. Powner2

1Kingston Hospital, Galsworthy Road, Kingston upon
Thame, UK; 2The Binding Site, Birmingham, UK

Background. Most laboratories use serum electrophoresis
(SPE) and urine electrophoresis (UPE) for detecting M-
proteins. SPE is sensitive for monoclonal intact
immunoglobulins (mIg) and UPE is sensitive for mono-
clonal free light chains (mFLC). Most plasma cell
dyscrasias, eg multiple myeloma (MM), will secrete mIg
(~80%), ~20% will secrete only mFLC and <1% are non-
secretors. Therefore, MM cannot be excluded unless both
SPE and UPE are performed. However, mFLC may not
always be deposited in the urine and only ~5-52% of rou-
tine MM investigations are accompanied by a urine sam-
ple. As a result, there is growing evidence to support the
use of serum Freelite (sFLC) as an adjunct to SPE and
potential replacement of UPE. Some laboratories have

Hematology Reports 2015; 7 (s1) | 17 | 

7th International Symposium on Clinical Applications of Free Light Chain and Heavy/Light Chain Analysis
Edinburgh, United Kingdom, 16-17 April 2015

Edinburgh_2015_interno_def_OR_MASTER  16/03/15  11:55  Pagina 17



taken a pragmatic approach and will only use sFLC on
patients who meet certain criteria that increase the proba-
bility of MM. Methods. The aim of this study was to eval-
uate whether sFLC analysis in specifically selected patients
would lead to increased identification of MM. Consecutive
samples were collected over a 3 month period. Any sample
that was SPE negative but had either anaemia, renal insuf-
ficiency, hypercalcaemia, bone lesions/fracture or had a
specific request for a MM screen, was analysed with
Freelite. Results. Samples from 136 patients were collect-
ed. Four of the 136 patients (3%) had an abnormal sFLC
ratio. One was confirmed in a follow-up sample and on
repeat testing the urine sample also tested positive for FLC.
A second patient had normal sFLC and negative urine
Immunofixation on follow-up and was thus assumed to be
a false positive. Repeat samples could not be obtained for
the remaining two patients. Conclusions. This study shows
that specific selection criteria can be used to identify
patients with sFLC disorders, otherwise not detected by
SPE and UPE or when urine is not supplied.

B39 - SERUM FREE LIGHT CHAIN ASSAY
INCREASES THE OVERALL SENSITIVITY IN
SCREENING OF PLASMA CELL DYSCRASIAS:
LABORATORY EXPERIENCE
F. de Liso, C. Ferraris Fusarini, I. Silvani, M.G. Ratti,
E. Torresani, R. Maiavacca
Lab. of Clinical Chemistry and Microbiology,
Fondazione IRCCS Ca’ Granda Ospedale Maggiore
Policlinico, Milan, Italy

Background. The International Myeloma Working Group
(IMWG), as the best screening strategy to detect mono-
clonal component (MC), indicates to perform only serum
test (electrophoresis (PE), immunofixation (IF) and free
light chain (FLC) ratio) excepted for amyloidosis AL,
condition that requires also urine examination. Methods.
We report 3 cases of our routine that highlighted the use-
fulness of serum FLC assessment and its ratio in reveal-
ing the presence of MC. All these cases arrived from the
department of Haematology and the following exams
had been required: serum PE and IF (Sebia, Firenze),
serum FLC (Freelite ™, Binding Site, Birmingham) and
urinary IF (Sebia, Firenze). Results. In the two cases we
observed normal serum PE, negative serum IF, altered
FLC values and its ratio (1st: k 198.06 mg/L, l 14.13
mg/L, k/l 14.01; 2nd: k 44.33 mg/L, l 7.10 mg/L, k/l
6.23), and k Bence Jones proteinuria (BJp) positive.
Considering the unexpected result of serum IF, we per-
formed again serum IF using the analytical approach of
IF own of urinary samples (more sensitive).
Nevertheless, serum IF did not change. This result sug-
gests that FLC test increases the overall analytical sensi-
tivity. The other case was a woman with serum PE nega-
tive, very high FLC levels (k 5617.10 mg/L, l 0.60
mg/L, k/l 9361.83) and urinary IF positive (k BJp). We
decided to run serum IF (not requested in this case) and
the result was negative. Once again, serum IF with the
approach of urinary samples was conducted and the
result became positive (k light chain only, without heavy
chain). Conclusions. The cases aforementioned, in agree-

ment with IMWG guideline, strengthen the role of FLC
in improving the screening of monoclonal gammopathies
in particular in case of micromolecular disease.

B40 - THE HUNT FOR “RARE MGUS”
DIAGNOSES: A MODEL FOR BETTER AND
EARLIER DETECTION
J. Dierick,1 Y. Overmeire,1 V. Van Hende,2 E. Steel,2

D. Mazure,2 N. Van De Veire,3 L. De Groote,3

L. Temmerman,3 H. Hannon,3 A. Luyckx1

1Department of Clinical biology, AZ Maria Middelares,
Gent, Belgium; 2Department of Haematology, Gent
University Hospital, Belgium; 3Department of Internal
Medicine, AZ Maria Middelares, Gent, Belgium

Background. Rare MGUS pathologies such as POEMS
syndrome, Clarksons disease and AL-amyloidosis, are
often diagnosed too late. Small clones of plasmacells pro-
duce low quantities of paraproteins with abnormal prop-
erties inducing damage in different organ systems. These
patients often present with diverse symptoms at non-
haematologic departments (cardiology,neurology,derma-
tology and intensive care-unit). Objectives. We imple-
mented a MGUS-consulting model in our non–university
hospital , linking the clinical laboratory and involved
clinical departments. Our inspiration came from the ASH,
State-of-the-art Symposium, Chicago, 2011 September. 
Prof. Angela Dispenzieri: “Weilding one’s way between
monoclonal gammopathy-associated neuropathy,
nephropathy and dermopathy”. “If you don’t know them,
you will miss them”. Methods. Our weapons: • bidirec-
tional MGUS-consulting between lab and clinician:
MGUS-Neuropathy, MGRS (monoclonal gammopathy of
renal significance), cardiology and dermatology; • “mon-
oclonal gammopathy” workshops with involved clinical
departments; • capillary-zone-electrophoresis, serum- and
urine-protein immunofixation; • measurement of serum
free light chain(sFLC ); • vascular endothelial growth fac-
tor(VEGF) in serum/plasma.

Table 1.

AL AMYLOIDOSIS POEMS

Patient κ λ Ratio Patient κ λ Ratio VEGF
(mg/L) (mg/L) (mg/L) (mg/L) (pg/mL)

1 12.6 471.7 0.03 1 25.2 35.2 0.72 2050

2 2261 1.8 1228.8 2 466.2 16.8 27.70 1200

3 53.3 30.9 1.73 3 27.7 21.0 1.32 1500

4 480 8 60.0 4 27.7 34.2 0.81 1300

5 71.1 40.8 1.73 5 4.3 1730.3 0.002 ND

6 20 181 0.11 CLARKSON

7 11 400 0.03 κ λ Ratio VEGF
(mg/L) (mg/L) (pg/mL)

8 49.8 19.6 2.55 Attack 1 29.2 20.7 1.41 350

Attack 2 24.9 19.6 1.27 300

Attack 3 13.2 12.5 1.05 400

Reference value serum VEGF <500 pg/mL; reference value sFLC ratio
0.26-1.65.
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Results. In this prospective application of our model for
diagnosis of rare MGUS cases, the harvest exceeded
clearly the statistically expected numbers
(www.orpha.net). Our population covered +/-150.000
inhabitants (region Ghent, Belgium). Patients were diag-
nosed between October 2011-October 2014 and are listed
below: • AL-amyloidosis: N=8 [Echocardiography and
sFLC (Table 1)]; • POEMS syndrome: N= 5 [elevated
serum VEGF and normal sFLC in 3/5 cases (Table 1)]; •
systemic capillary leak syndrome (Clarkson): N=1 (3
attacks) [intensive care consult: first case (in vivo) in
Belgium; • a general psoriasiform eruption with exacer-
bations: N=1 [dermatology consult]. Conclusions. 1) a
multidisciplinary diagnostic approach led to more and
earlier diagnoses; 2) earlier diagnoses led to earlier ther-
apy and subsequent better prognosis. 

B41 - USE OF AN OPTIMIZED PROTOCOL AT THE
EMERGENCY SERVICE TO AVOID DELAY IN THE
DIAGNOSIS OF MULTIPLE MYELOMA
J.L. García de Veas Silva,1 M. Jurado Chacón,2

R. Ríos Tamayo,2 J.V. García Lario,1

M.V. Fernández Varela,1 C. Bermudo Guitarte3

1Department of Clinical Chemistry and Immunology,
Hospital Universitario Virgen de las Nieves, Granada,
Spain; 2Department of Hematology, Hospital
Universitario Virgen de las Nieves, Granada, Spain;
3Department of Clinical Biochemistry, Hospital
Universitario Virgen Macarena, Sevilla, Spain

Background. Recent evidence has shown that myeloma
patients experience one of the highest rates of delay in
diagnosis amongst cancer patients, with 50% requiring
three or more consultations before being referred to a
haematologist. Thereby, the presence of incidental clini-
cal findings (bone pain, pathologic fractures, anemia,
hyperproteinemia, hypercalcemia, acute kidney injury)
related to Multiple Myeloma (MM) in Emergency
Service and Primary Care should be studied for screening
the existence of a possible MM. A quick assay panel
based on serum protein electrophoresis (SPE) and quan-
tification of serum free light chains (sFLC) enables sensi-
tive probing of monoclonal components in the study of
suspected MM. The application of this screening panel in
patients with these incidental clinical finding without
other diagnosis can help us to efficiently detect a possible
MM in much sorter times. Objectives. Show the utility of
this screening panel (SPE+sFLC) in patients with inci-
dental clinical findings attending the Emergency Service.
Methods. We studied eight patients where we found inci-
dental clinical finding characteristic of MM. Sera of the
patients were sent to the Immunology Lab for the screen-
ing of a monoclonal protein. SPE were performed on
Capillarys 2 (Sebia) and sFLC were measured with
Freelite (The Binding Site) by turbidimetry. Positive
results of the screening panel remit the patient to the
Hematology Service to complete the study. Results. The
results are shown in the Table 1. Conclusions. In the con-
text of clinical symptoms (bone pain, pathologic frac-
tures, anemia, hyperproteinemia, hypercalcemia) that
alerts to a possible MM case in patients without obvious

clinical diagnosis, we found the application of this proto-
col (SPE+sFLC) to be efficient and advisable. The com-
bination of SPE and sFLC yields a fast and highly sensi-
tivity approach in the screening of monoclonal gam-
mopathies which in the context of the emergency service
is of particular importance.

Table 1.

B42 - HEALTH ECONOMIC MODEL ON SERUM
FREE LIGHT CHAIN ASSESSMENT FOR CAST
NEPHROPATHY DETECTION IN PATIENTS
PRESENTING WITH UNEXPLAINED ACUTE
KIDNEY INJURY
R.G. Hughes,1 H. Cranmer,2 C. Almond,2 C. Knight,2

A. Hirst,2 M. Cook,3 P. Cockwell4

1The Binding Site Group Limited, Birmingham, UK;
2BresMed, Sheffield, UK; 3Heamatology, University
Hospitals Birmingham, UK; 4Renal Unit, University
Hospitals Birmingham, UK

Background. Renal recovery in acute kidney injury (AKI)
secondary to multiple myeloma (MM) relies on early
myeloma treatment; hence efficient time to diagnosis.
The International Kidney and Monoclonal Gammopathy
(IKMG) Research Group recommend serum free light
chain (sFLC) assays alongside serum protein elec-
trophoresis (SPE) when screening for AKI secondary to
MM. Objectives. We report on a health economic model
that considers implementing the IKMG recommendations
versus standard serum and urine electrophoretic tech-
niques. Methods. A decision tree structure from presenta-
tion to time of diagnosis followed by a Markov model
was utilised with a 1-year time horizon. SPE+sFLC was
compared to SPE plus urine electrophoresis (SPE+UPE),
SPE alone (positive results were followed by serum and
urine immunoelectrophoresis [sIFE & uIFE]) and
SPE+UPE+sIFE+uIFE in parallel. Survival was estimat-
ed on AKI stage and UK data stratified for renal recovery
in the diagnostic and treatment pathways, respectively.
Probability of renal recovery was based on time to diag-
nosis. Utility values were estimated using the
Modification of Diet in Renal Disease equation and pub-
lished values for MM, applying a decrement for dialysis-
dependence, in the diagnostic and treatment pathways,

Hematology Reports 2015; 7 (s1) | 19 | 

7th International Symposium on Clinical Applications of Free Light Chain and Heavy/Light Chain Analysis
Edinburgh, United Kingdom, 16-17 April 2015

Edinburgh_2015_interno_def_OR_MASTER  16/03/15  11:55  Pagina 19



respectively. Baseline patient distribution: 10% Stage 2
AKI, 90% Stage 3 AKI (50:50 dialysis dependent/inde-
pendent), 1% cast nephropathy incidence and 5-day time-
penalty applied for false-negative results. Clinician con-
sultation confirmed model structure and assumptions.
Results. The model predicts sFLC+SPE to be dominant
against all comparators accruing least costs and most
quality adjusted life years (QALYs; Table 1). Time to
diagnose all patients was 8, 13, 12 and 10 days for
SPE+sFLC, SPE+UPE, SPE and SPE+UPE+sIFE+uIFE
pathways, respectively. Savings were driven by reduced
in-patient stay and dialysis costs in the diagnostic phase
and reduced dialysis costs in the treatment phase.
Probabilistic and one-way sensitivity analyses showed
the model to be robust. Conclusions. The model shows
including sFLC alongside SPE provides patient benefits
and is cost effective.

Table 1. Differences in cost effectiveness results for the base
case.

Comparator Incremental Difference
Model Results Diagnostic Treatment Total

phase phase

SPE plus sFLC Cost per patient tested -£31.42 -£37.06 -£68.48

vs Cost per patient with -£3,141.58-£3,706.58 -£6,848.16
SPE plus UPE cast nephropathy

QALY (Quality -0.00023 0.00157 0.00133
adjusted life years)
per patient tested

SPE plus sFLC Cost per patient tested -£6.52 -£33.80 -£40.32

vs Cost per patient with
SPE cast nephropathy -£652.22 -£3,380.02 -£4,032.25

QALY per patient -0.00014 0.00113 0.0010
tested

SPE plus sFLC Cost per patient tested £5.19 -£40.81 -£35.62

vs Cost per patient with £519.11 -£4,081.02 -£3,561.91
SPE, UPE, sIFE cast nephropathy

& uIFE QALY per patient £519.11 -£4,081.02 -£3,561.91
tested -0.00003 0.00058 0.00055

B43 - INCORPORATING FREELITE IN THE
MONOCLONAL PROTEIN SCREENING PANEL FOR
IMPROVED DETECTION OF MULTIPLE MYELOMA
R. Oliveros Conejero, P. Pascual Usandizaga
F.E.A. Analisis Clinicos del Laboratorio Unificado de
Donostia, Spain

Background. Serum protein electrophoresis (SPE) is the
most common technique for query monoclonal proteins
(MP); however, isolated, it does not warrant enough sen-
sitivity to identify all monoclonal gammopathies (MG).
Adding immunofixation (IFE) and serum Free Light
Chains (sFLC) optimizes the diagnostic sensitivity while
reducing the need for urinalysis at the screening step. In
our laboratory, ≈3000 SPE/month are requested, of which
only a fraction corresponds to MG queries. Therefore,
there is a need for optimizing the MP detection protocol
and the analytical profile that raise the suspicion of MG.

Objectives. To evaluate the most sensitive techniques for
screening MP. Materials and Methods. The records of 72
MM/Amiloidosis patients and 120 patients without MG
were reviewed. SPE and IFE were performed using
Capillarys 2 and Hydrasys (Sebia), and sFLC determined
by Freelite (Binding Site). Results. SPE, serum and urine
IF, sFLC were available for 50 MM, 1 non-secretory
MM, 1 amyloidosis and 1 myeloproliferative disease at
diagnosis: 42 SPE, 48 IFE, 48 sFLC, and 42 urineIF were
positive. SPE combined with sFLC identified 52 cases,
SPE+IFE 49 and SPE+urineIF 51. The non-secretory
MM was urineIF positive with 1,91 κ/λ sFLC and nega-
tive for SPE/serumIFE/UPEP. The following parameters
were used for profiling signs of suspected MM: calcium
>10,2mg/dL, Creatinine >1,8 mg/dL, anemia, immuno-
paresis (IgG, IgA or IgM below reference values), hyper-
proteinemia >8,7 g/dL, bone pain/lesions. 54 MM/amiloi-
dosis patients diagnosed between 1/01/2011-2014 were
included. Immunoparesis and anemia were the most fre-
quent symptoms: 79,6% and 75,9%, respectively, com-
pared to 15% and 22,5%, in a control population, respec-
tively. (Table 1) Patients presented most frequently with 3
signs/symptoms, but noteworthy 20,1% presented with
only 1 symptom. Conclusions. SPE+sFLC was the sim-
plest panel with highest sensitivity for screening MP. In
this population, all signs/symptoms but hypercalcemia
associated significantly with the presence of MG.

Table 1. Frequency of each signs/symptoms and frequency of
accumulation at presentation.

*, significant (Fisher’s exact test <0,05).

B44 - IMPACT OF FREE LIGHT CHAINS IN
DIAGNOSIS OF MONOCLONAL GAMMOPATHIES
R. Pizarro,1 C. Samanez,2 M. Cartolín,1 M. Montañez2

1Laboratory for Immunology; 2Department of Medicine,
Instituto Nacional de Enfermedades Neoplásicas
(INEN), Lima, Perú

Background. Low sensitivity of electrophoresis tests lead
to some difficulties in the diagnosis of monoclonal gam-
mopathies, particularly for free light chains and non-
secretory /oligo-secretory diseases. Serum free light
chains assay is recommended in screening of plasma cell
dyscrasias (PCPD). Objectives. To determine the sensitiv-
ity of the combination of tests to detect monoclonal gam-
mopathies and the contribution of Free Light Chain
(sFLC) assays as part of the screening algorithm.
Methods. sFLC assay was performed in frozen samples
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from 113 patients diagnosed at INEN, with a monoclonal
gammopathy as initial diagnosis of PCPD, who had
serum / urine protein electrophoresis and immunofixation
within 30 days of diagnosis. Results. The sensitivity of
the tests and combination of tests are shown in Table 1. 
An abnormal sFLC Ratio was detected in 82.3% of
PCPD: 86% of MM, 50% of Plasmacytoma, 83.3% of
Light chain MM (LCMM) and 57.1% of Non-secretory
MM (NSMM). Using a combination of tests that includ-
ed sFLC allowed us to detect 2 patients more with PCPD
in comparison with the tests that did not use them; these
patients had NSMM and Plasmacytoma. Only 2/113
patients with PCPD were negative in all assays. All the
patients with Intact Inmunoglobulin MM (IIMM) were
detected in any combination of tests. In LCMM patients,
the sensitivity was the same with any of the combination
of tests. Conclusions. The addition of sFLC assays
allowed identifying 2 patients that were not detected by
electrophoresis assays. Determination of FLC was more
sensitive for detecting non-secretory PCPD. Since no
additional information was obtained by adding urine
studies, a review of technical issues must be done.

Table 1. Sensitivity of monoclonal gammopathy screening
panels.

B45 - AN ALGORITHM BASED ON SERUM FREE
LIGHT CHAIN AND HEAVY/LIGHT CHAIN
IMMUNOASSAYS FOR THE IDENTIFICATION OF
HAEMATOLOGICAL MALIGNANCIES
D. Sutton, A. Seetharam, A. Macwhannell, A. Jacob,
S. Honda, S. Basu
The Royal Wolverhampton Hospitals NHS Trust,
Wolverhampton, UK

Background. Serum free light chain (FLC) and
heavy/light chain (HLC) immunoassays provide informa-
tion on monoclonal immunoglobulin (M-Ig) production
and polyclonal immunoglobulin suppression. In addition,
summated FLC κ+λ concentrations (cFLC) have recently
been shown to have prognostic value for survival; pre-
sumably reflecting immune stimulation. Objectives. To
investigate the utility of the combined use of FLC and
HLC immunoassays for identification of clonal disease
and as markers of immune dysfunction. Methods. FLC
and HLC levels were measured in serum samples from
1468 patients referred to hospital for haematological
investigation. A FLC/HLC algorithm was derived indica-
tive of the degree of immunological abnormality individ-
ually and results compared to those obtained by routine
electrophoretic tests (SPEP and IFE). Diagnoses were
recorded ~3 months after the analysis and patients fol-
lowed for up to 3 years. Results. 293/1468 (20%) patients
had an abnormal SPEP of which 95/293 were confirmed
by IFE, including: 10 intact immunoglobulin multiple
myeloma (MM), 6 light chain MM (LCMM), 2
Waldenstrom’s macroglobulinemia, 1 cryoglobulinemia,
3 CLL, 1 mantle cell lymphoma, 3 other lymphoma, 1
plasmacytoma and 68 MGUS. The FLC/HLC algorithm
identified 85/95 IFE-positive patients; of the 10 patients
not identified by the algorithm, 3 had oligoclonal banding
indicative of infection and 7 had M-Ig secondary to other
diagnoses. The algorithm also identified M-Ig production
in 15 IFE-negative patients, including: 2 AL amyloid, 1
asymptomatic LCMM, 1 patient with ~1g/L FLCκ (lost to
follow-up), 1 follicular lymphoma and 1 CLL; and 9
patients without diagnosis. Furthermore, the FLC/HLC
algorithm identified 205/1468 (14%) patients with no
clonal production and cFLC levels>50mg/L. In a subset
analysis comparing patients with elevated/normal cFLC
concentrations, cFLC>50mg/L predicted all-cause mor-
tality and was associated with poorer survival (p<0.001).
Conclusions. FLC/HLC algorithm identified additional
haematological malignancies missed by standard meth-
ods (SPEP/IFE) and established the association of elevat-
ed cFLC with increased risk of mortality. 
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RISK STRATIFICATION OF
MONOCLONAL GAMMOPATHIES

C46 - EARLY RESPONSE TO TREATMENT BY
SERUM FREE LIGHT CHAIN ASSAY IS
PREDICTIVE OF INTACT IMMUNOGLOBULIN
MULTIPLE MYELOMA OUTCOME
S.S. Belanger,1 I. Ahmad,1 V. De Guire,2 R. LeBlanc1

1Department of Hematology-Oncology; 2Department of
Clinical Biochemistry, Maisonneuve-Rosemont Hospital,
Montreal, QC, Canada

Background and Objectives. Most Multiple Myeloma
(MM) cells secrete an intact immunoglobulin (iIg), but also
the corresponding serum free light chain (sFLC) in excess
having a much shorter half-life. Our study aim to determine
if early detection of response by sFLC measurement is pre-
dictive of outcome in patients with iIg MM. Methods. We
prospective studied 30 episodes of treatment among 24
patients in newly-diagnosed or relapsed MM patients with
measurable disease. The paraprotein (SPEP) and sFLC
(Freelite® assay) were measured before and weekly after
initiation of a treatment. Patients were followed until next
treatment or death. Response categories were defined as per
IMWG criteria and response was defined as at least partial
response (PR). Results. Response by sFLC preceded
response by SPEP by a median of 3 weeks. By the end of
cycle 1, ≥PR was achieved in 23% cases by SPEP, vs 63%
by sFLC. An early response by sFLC was associated with a
greater depth of response on treatment by SPEP (p=0.0006).
Event-free survival (EFS) was significantly better in
patients with an early detection of response by sFLC. In
univariate analysis, median EFS for responding patients
compared with stable disease (SD) patients on cycle 2 day
1 was 15 vs 5 months (p=0.0004), with similar results earli-
er during the first cycle. Among responding patients by
sFLC, patients presenting with an unstable response had a
significantly decreased EFS compared with patients with a
stable response by sFLC (median EFS 22 vs 5 months,
p=0.0011), even in multivariate analysis (HR=25, p=0.006).
These paraprotein fluctuations within a cycle were not
apparent with SPEP, reflecting the longer half-life of iIg.
Conclusions. Our results suggest that frequent sFLC meas-
urements at initiation of treatment in MM patients with iIg
paraprotein are worthwhile for their predictive value.

C47 - HEVYLITE®, FREELITE® AND
IMMUNOPHENOTYPIC EVALUATION OF
MULTIPLE MYELOMA PATIENTS IN COMPLETE
RESPONSE: THREE TOOLS, ONE PURPOSE
F. D’Auria,1 T. Statuto,1 F. La Rocca,2 V. Simeon,2

R. Guariglia,3 G. Pietrantuono,3 O. Villani,3 G. Mansueto,3

G. D’Arena,3 P. Musto4

1Laboratory of Clinical Research and Advanced
Diagnostics; 2Laboratory of Preclinical and
Translational Research; 3Unit of Hematology and Stem
Cell Transplantation; 4Scientific Direction, IRCCS,
Centro di Riferimento Oncologico della Basilicata,
Rionero in Vulture, PZ, Italy

Background. Accurate quantification of M-component is
important for diagnosis and response evaluation in multi-
ple myeloma (MM). To this purpose, the International
Myeloma Working Group (IMWG) guidelines recom-
mend the use of protein electrophoresis with serum and
urine immunofixation, adding free light chain (FLC)
assay for response assessment. Flow cytometry
immunophenotyping (FCI) is also considered a useful
additional tool to detect minimal residual disease. The
novel heavy/light chain (HLC) assay has recently become
available to measure IgG and IgA MM subsets.
Objectives. To assess the effect of HLC ratio, FLC ratio
and immunophenotypic response (IR) on clinical out-
come of MM patients achieving therapeutic complete
response (CR) according to IMWG criteria. Methods. We
studied 25 patients with MM (14 IgG and 11 IgA) in CR
after first line treatments including novel agents +/- autol-
ogous stem cell transplantation. At CR time, sera samples
were tested for FLC and HLC ratio by immunonephelom-
etry (Freelite and Hevylite Assay, respectively, Binding
Site, UK), while bone marrow samples were analyzed by
FCI for assessing IR, defined as <10 MM plasma cells in
the 100000-event file, using a home-made method. Data
obtained were correlated to progression free survival
Results. Overall, neither FLC or HLC assays, nor IR
achievement, alone or in combination, significantly influ-
enced PFS, though a trend for a worse outcome was
observed in patients with abnormal FCL or HCL ratio,
particularly in IgA subtype. Interestingly, PFS at 18
months was 15% lower in patients with both abnormal
HLC and FLC than in those with normal HLC and abnor-
mal FLC (40 vs 55%, respectively). Conclusions. In our
numerically still limited experience the recognition of
abnormal HLC enhanced the negative effect of abnormal
FLC results on PFS estimate in patients with IgG or IgA
MM in CR after first line treatments. 

C48 - RISK STRATIFICATION IN MGUS:
SERUM FREE LIGHT CHAINS AND BONE
MARROW PLASMOCYTOSIS
J. Dierick, S. Jonckheere, N. Verougstraete, K. Demey
Department of Clinical Biology, AZ Maria Middelares,
Gent, Belgium

Background. In Belgium , the serum FLC test (sFLC) is
not reimbursed as a tool for risk stratification in MGUS
patients and there are no local guidelines regarding the
optimal timing of bone marrow analysis in these patients.
Objectives. To investigate the use of sFLC ratio as an
independent predictor of MGUS progression and as a tool
for avoiding unnecessary bone marrow examinations.
Methods. Twenty-three consecutive patients with a mon-
oclonal gammopathy (MGUS, smouldering myeloma
(SMM) , multiple myeloma (MM)) , elected by the clini-
cians to undergo a bone marrow examination were
included. ROC curve analysis was performed to deter-
mine a cut-off for the detection of plasmacell abnormali-
ties, which were defined as a plasmocytosis (>4% plas-
macells) and/of obvious morphologic abnormalities of
the plasmacells. Results. See Figure 1. Conclusions. In
MGUS patients with a sFLC ratio <8 it is unlikely to find
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a diagnosis of SMM or MM. In our patient population ,
we found that this ratio cut-off , can be used as a predic-
tive value in the approach of MGUS patients.

Figure 1.

C49 - HEAVY/LIGHT CHAINS PAIRS IN
MONOCLONAL GAMMOPATHY OF
UNDETERMINED SIGNIFICANCE AND
SMOLDERING MYELOMA
C. Fernández de Larrea,1 L. Magnano,1 E. Montserrat,2

M.T. Cibeira,1 N. Tovar,1 J.I. Aróstegui,3 F. Pedrosa,1

L. Rosiñol,1 X. Filella,2 J. Yagüe,3 J. Bladé1

1Departments of Hematology; 2Biochemistry;
3Immunology, Amyloidosis and Myeloma Unit, Hospital
Clínic, Barcelona, Institut d’Investigacions Biomèdiques
August Pi I Sunyer (IDIBAPS), University of Barcelona,
Barcelona, Spain

Abstract. The risk of progression of monoclonal gam-
mopathy of undetermined significance (MGUS) and
smoldering myeloma (SMM) to symptomatic multiple
myeloma (MM) is very heterogeneous and, unfortunate-
ly, distinguishing the patients at high risk of progression
at diagnosis remains difficult. In the last years, suppres-
sion of the uninvolved chain of the immunoglobulin by
specific heavy/light chain (HLC) pairs in serum has been
identified as a new factor that could be incorporated into
the risk stratification. We retrospectively evaluated 114
patients diagnosed with SMM (27) and MGUS (87)
between 1983 and 2003, with a median follow up for
alive patients of 13 years. All specific serum HLC pairs
were measured (IgGκ, IgGλ, IgAκ, IgAλ, IgMκ and
IgMλ); 69 patients had one or more sequential samples.
Progression to malignant symptomatic gammopathies,
mainly to MM, was observed in 13 patients (11%; 8
SMM and 5 MGUS). Risk of progression was 6 times
higher in patients with SMM than in those with MGUS
(p=0.001, respectively) and 4 times for IgA isotype
(p=0.013). IgAκ, IgMκ and IgMλ suppression were asso-
ciated with poor prognosis (p=0.001; p=0.041 and
p=0.025, respectively). Normal or lower than normal
HLC ratios for IgG and IgM were associated with longer
time to progression to symptomatic disease than higher
values (p=0.004 and p=0.022, respectively) (Figure 1). In
a multivariate analysis taking into account diagnosis
(SMM vs. MGUS), IgA isotype vs. others, “evolving”
pattern and normal or lower than normal HLC ratios for
IgG and IgM, only SMM diagnosis, IgA isotype and

higher IgG HLC ratio remained significant (HR: 4.6, 6.3
and 3.8 respectively; all p<0.05). In conclusion, findings
presented here indicate that HLC ratios seem to be a valu-
able tool in the risk stratification of patients with SMM
and MGUS. Suppression of the uninvolved isotype (i.e.
uninvolved IgA or IgM HLC in IgG MGUS) is particular-
ly interesting.

Figure 1. Heavy/light chains (HLC) ratios for IgG (a) and
IgM (b) patients, and the risk of progression to symptomatic
disease. 

C50 - PROGNOSTIC SIGNIFICANCE OF SERUM
FREE LIGHT CHAINS RATIO IN A SPANISH
POPULATION OF NEWLY DIAGNOSED MULTIPLE
MYELOMA PATIENTS 
J.L. García de Veas Silva,1 C. Bermudo Guitarte,1

P. Menéndez Valladares,1 R. Duro Millán,2

J.C. Rojas Novoa2

1Department of Clinical Biochemistry; 2Department of
Hematology, Hospital Universitario Virgen Macarena,
Sevilla, Spain

Background. International Staging System (ISS) is the
current standard used for risk stratification of patients
with newly diagnosed Multiple Myeloma (MM). Recent
studies have evaluated the possibility of using serum free
light chains (sFLC) at diagnosis as additional prognostic
factor. Objectives. To evaluate the prognostic value of
serum FLCs ratio (sFLCR) at baseline in newly diag-
nosed MM in a Spanish population. Methods. 170
patients with newly diagnosed MM (135 Intact
Immunoglobulin MM and 35 Light Chains MM) were
monitored for six years. sFLC were measured by tur-
bidimetry (FreeliteTM, The Binding Site). sFLC ratio
(sFLCR) was calculated with monoclonal light chain as
numerator. Median sFLCR was 50 (8.72-360) and
patients were divided in group “low” with sFLCR<50
(N=85) and group “high” with sFLCR>50 (N=85).
Survival was defined as the time from initial diagnosis to
death or the last follow-up and the Overall Survival (OS)
was calculated by the method of Kaplan and Meier.
Results. During the period of study there were sixty dis-
ease-related deaths: 18 in “low” group and 42 in “high”
group. The 5-years OS was 51% for all patients, 70% for
the low group and 23% for the high group (HR=4.64,
p<0.0001). Other variables associated with poor survival
in univariate analysis were age>65 years (HR=2.10,
p=0.015), albumin<3.5 g/dl (HR=2.14, p=0.004), creati-
nine>2 mg/dl (HR=2.60, p=0.001), haemoglobin<10 g/dl
(HR=2.10, p=0.004), β2-Microglobulin>3.5 mg/l
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(HR=4.48, p<0.0001) and ISS stages 2 (HR=3.77,
p=0.001) and 3 (HR=6.26, p<0.0001). Multivariate Cox
analysis identified sFLCR (HR=4.23, p<0.0001), age>65
years (HR=2.14, p=0.015), ISS stages 2 (HR=2.89,
p=0.007) and 3 (HR=3.91, p=0.002) as independent risk
factors for adverse outcome. Conclusions. sFLCR value
at diagnosis is an important independent risk factor for
poor prognosis in patients with newly diagnosed MM
confirming previous observations. In our cohort, a
sFLCR>50 predicted very poor outcome with median
patient survival of only 37 months.

Figure 1.

   C51 - HEAVY/LIGHT CHAIN ANALYSIS
PROVIDES EARLY PROGNOSTIC INFORMATION
PRIOR TO AUTOLOGOUS STEM CELL
TRANSPLANTATION
L. Gartcheva,1,2 V. Petkova,1 K. Dimitrova,1 V. Petkova,1

P. Ganeva,1,2 N. Holden,3 M. Guenova1,2

1Laboratory of Hematopathology and Immunology,
National Specialised Hospital for Active Treatment of
Hematological Diseases, Sofia, Bulgaria; 2Center of
Excellence - Translational Research in Hematology,
National Specialised Hospital for Active Treatment of
Hematological Diseases, Sofia, Bulgaria; 3The Binding
Site Group Ltd, Birmingham, UK

Introduction. Depth of response to induction therapy prior
to stem cell transplant is indicative of patient outcome. We
sought to determine the prognostic impact of heavy/light
chain (HLC) measurements in multiple myeloma (MM)
patients following induction therapy. Methods. We prospec-
tively evaluated 27 intact immunoglobulin MM patients (12
Female, 15 Male; 19 IgG, and 8 IgA; median age:54 years;
range:37-67 years) who received an autologous stem cell
transplant (ASCT) subsequent to high dose melphalan.
Median follow-up time from ASCT was 448 days
(range:168-594 days). Responses were assigned according
to international response criteria prior to and 100 days post-
ASCT. Serum samples were analysed with Hevylite® prior
to ASCT (median:2 days; range:0-106 days). Progression
free survival (PFS) was estimated by Kaplan Meier analy-
sis and compared using log rank test. Difference in HLC
(dHLC) and involved HLC/uninvolved HLC (iHLC/uHLC)
ratio were compared using Mann-Whitney U test. Results.
Prior to ASCT, 1 patient achieved CR, 13 VGPR, 10 PR, 1

MR and 2 PD. Achievement of ≥VGPR prior to ASCT was
not associated with increased PFS (p=0.95) whereas an
abnormal HLC ratio (Igκ/Igλ) (17/27 patients) prior to
ASCT was associated with significantly poorer PFS (16.7
months versus median not reached p=0.015). Addition of a
normalised HLC ratio to the assignment of response in
patients achieving a ≥VGPR was significantly associated
with improved PFS (median not reached versus 16.7
months, p=0.013). Achievement of a ≥VGPR 100 days fol-
lowing ASCT was associated with increased PFS (median
not reached Vs 12.3 months P=0.004). Patients who
achieved ≥VGPR at 100 days had significantly lower dHLC
(median:3.36g/L interquartile range (IQR):-0.31-8.05g/L)
and iHLC/uHLC ratio (median 1.76 IQR:1.38-6.14) prior to
ASCT compared with patients who achieved ≤VGPR
(median: 24.26g/L IQR:13.61-44.4g/L p=0.0005 and medi-
an:29.68 IQR:7.27-59.30 p=0.002 respectively).
Discussion. HLC analysis may provide early prognostic
markers for PFS in MM patients receiving an ASCT.

C52 - NORMALIZATION OF SERUM FREE LIGHT
CHAIN RATIO AFTER AUTOLOGOUS STEM CELL
TRANSPLANTATION IN MULTIPLE MYELOMA AS
A MAJOR CRITERIA RESPONSE
S. Gentili,1 N. Shah,3 M. Offidani,1 L. Corvatta,4

S. Lonial,2 A.K. Nooka2

1Clinica di Ematologia, AOU Ospedali Riuniti di
Ancona, Ancona, Italy; 2Department of Hematology and
Medical Oncology, Winship Cancer Institute of Emory
University, Atlanta, GA, USA

Background. Despite serum free light chain (sFLC) ratio
has become increasingly adopted into clinical practice, in
the contest of response assessment, this ratio is used only
in stringent complete remission (sCR) category and in
patients with oligosecretory multiple myeloma (MM). No
data are available regarding the prognostic significance of
normalization of sFLC ratio in patients with a lower grade
of response. Objectives. To evaluate the impact on outcome
of achievement of sFLC ratio normalization post autolo-
gous stem cell transplantation (ASCT) in MM patients and
to clarify if this normalization may predict for progression
free survival (PFS) better than the reduction of M-protein
such as defined by International Myeloma Working Group
(IMWG) response criteria. Methods. We retrospectively
reviewed 211 patients with MM (median age 60, range 30-
76) who achieved the normalization of sFLC ratio 90 days
after ASCT independently by IMWG response. Induction
therapy was heterogeneous, but all patients received at
least one novel agent. PFS was calculated from ASCT to
date of first disease progression. Results. We stratified
patients into 2 groups: 1) patients who achieved a sCR; 2)
patients who obtained a response of lower grade including
complete remission (CR), very good partial remission
(VGPR) and partial remission (PR). After a median follow-
up of 21.4 months, patients in sCR had a median PFS of
34.2 months, while for patients in CR- VGPR-PR, the
median PFS was 33 months (p=.813).In Cox regression
analysis, no prognostic factor assessed (age, performance
status, β-2-microglobulin, ISS staging system, hemoglo-
bin, platelets, creatinine, cytogenetic, presence of
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extramedullary disease, lactate dehydrogenase and mainte-
nance therapy) was able to affect the PFS. Conclusions.
This study demonstrates that normalization of sFLC ratio
may predict for PFS more accurately than the reduction of
M-protein, contributing to the characterization of sFLC as
a response biomarker in the era of new drugs.

C53 - PROGNOSTIC VALUE OF PRE-TRANSPLANT
COMPLETE REMISSION BY FREE LIGHT CHAIN
AND HEAVY/LIGHT CHAIN RATIOS VS.
CONVENTIONAL CRITERIA-LONG TERM RESULTS
OF THE BMT CTN 0102 STUDY
P. Hari, A. D’Souza, M. Pasquini, B. Logan on behalf of
BMT CTN0102 investigators
Medical College of Wisconsin, Milwaukee, WI, USA

Background. We correlated FLC and HLC assays vs. con-
ventional response criteria and their prognostic impact
over 6 years of follow-up among 497 patients enrolled in
the BMT CTN0102 trial of tandem autologous
(autoHCT) vs. tandem autoHCT-allogeneic (alloHCT)
transplantation. Methods. Pre-transplant serum samples
prior to first autoHCT were analyzed centrally for FLC
(FreeliteTM) and HLC (HevyliteTM). Corresponding disease
status (IMWG uniform response criteria) was determined
by independent data review committee. HLC-CR was
defined as normalization of ratios across all 3 measured
heavy/light chain pairs or the normalization of clonal iso-
type with normal ratios of uninvolved pairs. The demo-
graphics of the 497 patients with HLC/FLC samples pre-
transplant were concordant with the main study
(Krishnan et al. Lancet Oncol. Dec 2011; 12(13): 1195).
Results. 56 patients in conventional CR were also in
HLC-CR. Comparing HLC-CR vs conventional CR, sen-
sitivity was 100%, specificity 39%, PPV and NPV values
17% and 100% respectively. Of 211 pts in a response bet-
ter than or equal to very good partial response (≥VGPR),
188 were in HLC-CR (Sensitivity=89%). Comparing
HLC-CR vs. ≥VGPR: specificity was 52%, PPV 58% and
NPV 87%. FLC ratio normalization vs. ≥VGPR disease
state had a sensitivity of 47%, specificity 81% and PPV
and NPV of 64% and 67% respectively. Adjusted multi-
variate models including baseline response, myeloma
stage and study arm were used to compare the prognostic
utility of HLC-CR and FLC-CR. HLC-CR was an inde-
pendent predictor of superior PFS (p-0.016); freedom
from relapse (p-0.035) and survival (p-0.012) while FLC-
CR was not. Since HLC-CR closely correlated with con-
ventional CR, HLC provided additional prognostic infor-
mation for those not in CR/VGPR. FLC-CR among those
in CR/VGPR did not impact outcomes. Conclusions.
Abnormal HLC pre-transplant has a high negative predic-
tive value (100%) for identifying patients not in CR by
uniform response criteria and is associated with inferior
long-term outcomes. 

C54 - LEVELS OF UNINVOLVED AND INVOLVED
IMMUNOGLOBULIN PREDICT CLINICAL STATUS
AND PROGRESSION FREE SURVIVAL FOR
MULTIPLE MYELOMA PATIENTS
N.M. Harutyunyan,1 S. Vardanyan,1 M. Ghermezi,1

J. Gottlieb,1 A. Berenson,1 C. Andreu-Vieyra,1 G. Tang,1

E. Sanchez,1 M. Li,1 C.S. Wang,1 J. Ben-Zvi,1 G. Garzio,1

H. Chen,1 J. Finlay,2 J.R. Berenson1

1Institute for Myeloma and Bone Cancer Research, West
Hollywood, California, USA; 2The Binding Site, San
Diego, California, USA

Introduction. The levels of monoclonal immunoglobulins
(M-Igs) are used to monitor multiple myeloma (MM).
HevyLite® +(HLC) assays are able to discriminate between
uninvolved and M-Ig levels. We evaluated the levels of
involved and uninvolved HLC, their ratios and differences
and their relationship to outcomes among 189 MM
patients. Materials and Methods. Serum samples were ana-
lyzed using the HLC assays, and results were correlated
with clinical status (complete response (CR), ≥partial
response (PR), <partial response, and progressive disease
(PD)). Comparisons were made using student’s t, Mann-
Whitney, and Fisher’s tests. PFS was calculated using
Kaplan-Meier analysis. All tests were double-tailed and P-
values determined. Results. The patients were 62% IgG
and 38% IgA with a median age of 66 years, β2 microglob-
ulin 3.27 mg/L, albumin 3.8 g/dl, and median follow up of
72.5 months. Patients with PD had higher involved HLC
levels, lower uninvolved HLC levels, higher ratios of
involved/uninvolved HLCs and greater differences
between them compared with patients with ≥PR (all with
P<0.0001). A higher proportion of patients in ≥PR had nor-
mal uninvolved HLC levels than patients with <PR
(P<0.0001). Additionally, patients in CR were more likely
to have normal uninvolved HLC than those with below
normal levels (P <0.0001). Similarly, patients in CR were
more likely to have normal HLCs than in PR (P=0.0040).
Patients with normal uninvolved HLCs showed a longer
PFS (45 months) than those with less than normal levels
(11 months; P=0.0019). Patients with normal involved
HLC levels had longer PFS (33 months) than patients with
involved HLC above the normal range (11 months;
P=0.0405). Conclusios. We show that involved/uninvolved
HLC ratios, differences between them, involved and unin-
volved HLC levels correlate with clinical status for MM
patients. Patients with normal uninvolved levels or normal
involved HLC levels have a longer PFS.

C55 - LIGHT CHAIN MULTIPLE MYELOMA
EXHIBITS SIMILAR OUTCOMES COMPARED TO
HEAVY CHAIN MULTIPLE MYELOMA
IN PATIENTS UNDERGOING SINGLE AUTO-SCT
IN THE ERA OF NOVEL AGENTS
V.H. Jimenez-Zepeda,1 P. Duggan,1 P. Neri,1

H. Sadrzadeh,2 A.L. Sherwood,3 N.J. Bahlis1

1Tom Baker Cancer Center, Department of Medical
Oncology and Hematology, Calgary, AB, Canada;
2Calgary Laboratory Services, Calgary, AB, Canada;
3The Binding Site, San Diego, CA, USA
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Introduction. About 15-20% of multiple myeloma (MM)
patients secrete monoclonal light chains only, without
expression of the normal immunoglobulin heavy chain,
which constitutes the so-called light-chain multiple myelo-
ma (LCMM). It has been reported that LCMM is a biolog-
ically more aggressive disease with worse survival than
intact immunoglobulin or heavy chain MM (HCMM)1-4. We
aimed to investigate whether clinical outcomes are similar
between LCMM and HCMM in patients undergoing single
auto-SCT in the era of novel agents treated at a single cen-
ter. Objectives. The primary endpoint of the study was to
assess the impact of LCMM on response rate as well as
overall and progression-free survival (OS and PFS).
Methods. All consecutive patients who underwent single
auto-SCT at Tom Baker Cancer Center (TBCC) from
01/2010 to 10/2014 were evaluated. A p value of <0.05 was
considered significant. Results. 21 patients with LCMM
were evaluated and compared to 111 cases of HCMM.
Clinical characteristics are shown in Table 1.

Table 1. Clinical characteristics.

Characteristic HCMM, n=111 LCMM, N=21 p=value

Age (median) 58 59 0.452

Gender 0.920
Male 70 (63%) 13 (62%)
Female 41 (37%) 8 (38%)

Hb (g/L) 112 134 0.160

Calcium (µmol/L) 2.24 2.31 0.916

Creatinine (µmol/L) 78 80 0.645

B2microglobulin (µmol/L) 2.92 2.21 0.352

Albumin (g/L) 31 37 0.183

Stage I 24 10 0.007
Stage II 67 5
Stage III 20 6

LDH (IU/L) 177 194 0.306

BMPC (%) 40 31 0.186

Heavy chain: N/A
IgG 86
IgA 23
IgD 1
Biclonal 1

Light chain: 0.568
κ 78 12
λ 32 9
Biclonal 1

High risk 32 1 0.020
Standard risk 79 20

Induction 0.202
CyBORD 38 4
Bortezomib/Dexamethasone 47 10
RVD 22 5
VTD 0 1
RD 3 1
CyBORP 1 0

BMPC, Bone marrow plasma cells; CyBORD, Cyclophosphamide, borte-
zomib and dexamethasone; RVD, Lenalidomide, bortezomib and dexam-
ethasone; VTD, Bortezomib, thalidomide and dexamethasone; RD,
Lenalidomide and dexamethasone; CyBORP, Cyclophosphamide, borte-
zomib and prednisone.

Patients received a median of 4 cycles of induction before
undergoing auto-SCT. At day-100 post auto-SCT, 83% of
HCMM and 85% of LCMM patients achieved ≥VGPR
(p=0.824). CR was seen in 13% of HCMM and 28% of
LCMM patients (p=0.084). At the time of analysis, 13%
of cases in the HCMM group and 1 in the LCMM have
died (p=0.260). In addition, 31% of HCMM and 33% of
LCMM cases have progressed (p=0.871). Median OS has
not been reached in both groups and mean survival was
similar (43 vs 45 months, p=0.254). Also, PFS was simi-
lar (mean of 31 months in HCMM compared to 27
months, p=0.706). Conclusions. The current study sug-
gests that LCMM exhibits similar clinical outcomes com-
pared to HCMM in the era of novel agents. It also demon-
strates that other inherent features associated with disease
aggressiveness are more relevant to OS and PFS than
expression of light chain paraprotein only.

References
1) Drayson et al. Blood 2006.
2) Kyle et al. Mayo Clin. Proc. 2003.
3) Jacobson et al. Br. J Haem. 2003.
4) Blade et al. Haematologica. 2001.

C56 - POTENTIAL PROGNOSTIC VALUE OF
HEAVY-LIGHT CHAINS RATIO IN
SYMPTOMATIC MULTIPLE MYELOMA
L. López-Anglada,1 C. Cueto-Felqueroso,2 M.V. Mateos,3

L. Rosiñol,4 A. Oriol,5 A.I. Teruel,6 A. López de la Guía,7

E. Bengoechea,8 L. Palomera,9, F. de Arriba,10

J.M. Hernández,11 M. Granell,12 F.J. Peñalver,13

R. García-Sanz,3 J. Besalduch,13 Y. Gonzlez,14

R.J. Martínez,15 M.T. Hernández,16 N.C. Gutiérrez,3

P. Puerta,2 J. Bladé,4 J. San Miguel,17 J.J. Lahuerta,1

J. Martínez-López1 on behalf of the GEM (Grupo Español
de Mieloma)/PETHEMA (Programa para el Estudio de la
Terapéutica en Hemopatías Malignas) cooperative study
groups
1Department of Haematology, Hospital U. 12 de
Octubre, Madrid (Spain); 2Department of Clinical
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(Spain); 3Department of Haematology, Hospital U. de
Salamanca, Salamanca (Spain); 4Department of
Haematology, Hospital Clinic i Provincial de Barcelona,
Barcelona (Spain); 5Department of Haematology,
Hospital Germans Trias y Pujol de Badalona, (Spain);
6Department of Haematology, Hospital Clínico de
Valencia, Valencia (Spain); 7Department of
Haematology, Hospital U. La Paz, Madrid (Spain);
8Department of Haematology, Hospital de Donostia, San
Sebastián, (Spain); 9Department of Haematology,
Hospital U. Lozano Blesa, Zaragoza (Spain);
10Department of Haematology, Hospital Morales
Meseguer, Murcia (Spain); 11Department of
Haematology, Hospital General de Segovia, Segovia
(Spain); 12Department of Haematology, Hospital U de la
Santa Creu i Sant Pau, Barcelona (Spain); 13Department
of Haematology, Hospital U. Son Espases, Mallorca
(Spain); 14Department of Haematology, Institut
d’Oncologia Dr. Josep Trueta de Girona, Girona
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(Spain); 15Department of Haematology, Hospital U. San
Carlos, Madrid (Spain); 16Department of Haematology,
Hospital U. de Canarias, Canarias (Spain);
17Department of Haematology, Clínica Universitaria de
Navarra, Pamplona (Spain)

Background. The study of monoclonal protein (MP) in
MM is mainly based on a serum electrophoresis (sPE),
immmunofixation (sIF) and nephemometry combination.
Despite a high sensitivity, limitations such as hard-to-
detect hidden MP or small amounts of MP exist.
Complementary techniques such as the FLCs assay and
the new HLCs technique help to detect lower amounts of
disease, improving diagnosis accuracy and response
assessment. Objectives. To investigate the prognostic
impact of HLCr at diagnosis and after treatment in MM
patients in the context of two GEM clinical trials.
Patients and Methods. 87 patients with an IgG/IgA-MM,
treated according to the GEM05<65y & GEM05>65y
PETHEMA/GEM trial, were included. The HLC assay
(HEAVYLITE®, The Binding Site, Birmingham, UK)
was performed on an automated nephelometer (BNII,
Dade Behring/Siemens, Marburg, Germany). The sPE
assay was performed by capillary electrophoresis (V8,
Helena Biosciences Europe), and sIFE was performed for
γ, α, κ, and λ Ig chains (SAS-3 & SAS-4, Helena
Bioscience Europe). Results. Establishing several cut-
offs, we note that “very pathological” (VP) HLCr values
(<0.75 or >60) at diagnosis showed an increased risk of
progression (p=0.001) and a lower OS (p=0.008), and the
presence of uninvolved pair suppression had no prognos-
tic impact in our series (OS p=0.747; PFS p=0.427).
Absolute HLC-involved-Ig values show linear correlation
with absolute values of MP by sPE (p= 0,000; Pearson’s
r=0.708). After treatment, regardless of the achieved
response, a normal HLCr appears to associate to a greater
PFS (p=0.030). Very few patients in CR had a HLC
analysis, therefore we cannot assess whether a normal
rHLC implies a better prognosis in this population.
Conclusions. VP-HLCr values (<0.75 or >60) at diagno-
sis suggest a greater risk of progression. HLC non-
involved pair suppression at diagnosis wasn’t related to
worse prognosis. Absolute HLC-involved-Ig values show
linear correlation with absolute values of MP by sPE.

C57 - SUPPRESSION OF THE UNINVOLVED
HEAVY CHAIN/LIGHT CHAIN PAIR CORRELATES
WITH SURVIVAL IN NEWLY DIAGNOSED AND
RELAPSE/REFRACTORY PATIENTS WITH
MYELOMA 
H. Ludwig,1 D. Milosavljevic,2 N. Zojer,3 L. Adie,4

O. Berlanga4

1Wilhelminen Cancer Research Institute; 2Central
Laboratory; 3Department of Internal Medicine I, Center
for Oncology, Hematology and Palliative Care,
Wilhelminenhospital, Vienna, Austria; 4The Binding Site
Group Ltd, Birmingham, UK

Background. Suppression of polyclonal immunoglobulins
has been associated with a poor prognosis in multiple
myeloma (MM). New immunoassays measuring both light

chain types of the same immunoglobulin class (heavy/light
chain, HLC) and from which HLC Ig’κ/Ig’λ ratios can be
calculated to determine clonality, allow for the first time
quantification of the isotype-matched uninvolved, poly-
clonal immunoglobulin (HLC-pair suppression; i.e. levels
of IgGλ in an IgGκ patient). Objectives. To compare the
prognostic value of HLC-pair suppression with systemic
immunoparesis (SI) in relation to outcome in newly diag-
nosed and relapsed/refractory MM patients. Methods. HLC
levels were measured in serum samples from 155 newly
diagnosed and 47 relapsed/refractory MM patients, and
compared to total non-clonal immunoglobulin concentra-
tions. HLC-pair suppression and SI were defined as 50%
reduction below the published normal ranges (lower limit
normal range: IgGκ=3.84g/L, IgGλ=1.91g/L,
IgAκ=0.57g/L, IgAλ=0.44g/L, IgG=6g/L, IgA=0.4g/L,
IgM=0.2g/L). β-2-microglobulin (β2M) was measured by
standard methods. SPSS_v19 was used to analyse the data.
Results. All patients had abnormal HLC ratios. HLC-pair
suppression was identified in 87/155 (56%) newly diag-
nosed and 26/46 (57%) relapsed/refractory patients, where-
as SI was present in 77/155(50%) and 14/47 (30%)
patients, respectively. HLC-pair suppression associated
with shorter OS in newly diagnosed IgG (HR(95%CI):
1.55 (0.95-2.55); median OS: 49 months vs. NR, p=0.02)
and relapsed/refractory IgG and IgA patients (HR(95%CI):
3.67(1.02-13.24); median OS: 23 months vs. NR, p=0.03).
By contrast SI did not associate with survival in any case.
A risk model based on β2M≥5.5mg/L and HLC-pair sup-
pression stratified both newly diagnosed (75% OS: 41, 25
and 16 months for patients with 0, 1 and 2 factors, respec-
tively; p=0.001) and relapsed/refractory patients (75% OS:
NR, 21, and 8 months for patients with 0, 1 and 2 risk fac-
tors, respectively; p<0.0001). Conclusions. HLC-pair sup-
pression associates with poor survival in both newly diag-
nosed and relapsed/refractory patients. Larger longitudinal
studies are required to confirm our findings.

C58 - THE IMPORTANCE OF IMMUNOPARESIS
ASSESSMENT IN PATIENTS WITH
ASYMPTOMATIC MULTIPLE MYELOMA - FIRST
RESULTS OF A NEW CMG PROJECT
V. Maisnar, L. Pour, T. Pika, J. Straub, L. Walterova,
E. Gregora, K. Machalkova, Z. Adam, V. Scudla,
J. Jarkovsky, R. Hajek
Czech Myeloma Group, Czech Republic

Introduction. Exploring new prognostic factors is impor-
tant theme in patients with multiple myeloma (MM). The
goal is to find simple laboratory examinations that would
allow the identification of patients with varying degrees
of the risk of transition to symptomatic form. Such tests
include immunoparesis determination, which can be
assessed through examination concentrations of poly-
clonal immunoglobulin (Ig) or newly determine the
degree of suppression of an alternative pair of monoclon-
al immunoglobulin (MIG) using the method HevyLiteTM.
Methods. Report analyzed in this pilot study included 71
serum samples of patients with asymptomatic MM (34
men and 37 women; 51 patients with IgG and 20 patients
with IgA MIG type). For determination of the concentra-
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tion of heavy/light chain immunoglobulin pairs and then
for assessment of the immunoparesis degree was used
HevyLiteTM method on turbidimeter SPA Plus platform.
The project is supported by The Binding Site research
grant. Statistical results and basic parameters analyzed
patients from the CMG registry ensure Institute of biosta-
tistics and analysis by Faculty of Medicine MU Brno.
Results. Of the 71 patients occurred during the processing
of the results already in 32 (45,1%) disease progression to
symptomatic forms. HevyLiteTM method were statistically
significantly associated with the risk of progression only
in patients with IgG MIG type, in this group of patients
was found prognostic value higher (p=0.006) than for the
immunoparesis assessment using polyclonal Ig
(p=0.017). Conversely, in patients with IgA type MIG
when using methods HevyLiteTM no statistically signifi-
cant relationship was proved. Conclusions. Assessing the
degree of immunoparesis is an important prognostic fac-
tor in MM, which is part of the new staging systems of
asymptomatic MM. The results of our pilot study con-
firmed the value of HevyLiteTM method as a new tool for
immunoparesis assessment till now only in patients with
IgG MIG type.

C59 - RETROSPECTIVE ANALYSIS OF CHANGE IN
SERUM FREE LIGHT CHAINS AS A PREDICTION
OF RESPONSE IN PATIENTS WITH MULTIPLE
MYELOMA 
A. Muetherig, K. Sockel, K. Trautmann, R. Teipel,
C. Röllig, G. Ehninger, M. Bornhäuser, U. Platzbecker
University Hospital Dresden, Department for Internal
Medicine, Haematology and Oncology, Dresden,
Germany

Background. The goal of first line therapy in patients with
multiple myeloma is to attain a very good partial response
(VGPR) or better. Hansen et al.1 showed that an 80%
reduction of the iFLC on day 21 could be an early predic-
tor of VGPR in this patients. The aim of this retrospective
study was to recapitulate the findings in our patients.
Patients and Methods. We report on thirteen patients
treated with different chemotherapy regimens including
VRD (4), bRAD (5), PAD (2), VCD (1) and VD (1).
Serum free light chains analyses were collected on day 1
(+/- 14 days) of the first cycle of chemotherapy and at the
beginning of the second cycle of chemotherapy on day 21
(+/- 39 days). Overall response was analyzed after a
median of 3 (range 2-4) cycles of chemotherapy. Results.
After one cycle of chemotherapy, six patients had an ini-
tial reduction of >80%, three patients of >50% in iFLC.
One patient showed only a reduction of <50%, while
three patients had an increase of their iFLC. From
patients with an initial reduction of >80%, four achieved
a VGPR. From the patients with a reduction <50% or
increase in iFLC, one achieved a VGPR, two a PR and
one patient had a SD. Conclusions. Our findings encour-
age the results of Hansen et al. However, one patient with
an early increase in iFLC achieved a VGPR after three
cycles of chemotherapy. Further studies are needed to
decide if changes in iFLC at day 21 could be an predictor
for response in multiple myeloma.

Reference
1) Hansen et al.: Evaluation of the serum free light chain

(sFLC) analysis in prediction of response in symptomatic
multiple myeloma patients: rapid profound reduction in
involved FLC predicts achievement of VGPR. European
Journal of Haematology 93 (407-413).

C60 - SERUM FREE LIGHT CHAIN AND SOLUBLE
SYNDECAN-1 LEVELS ARE MAJOR MARKERS OF
DISEASE EVOLUTION OF SMOLDERING
MULTIPLE MYELOMA PATIENTS
E. Nikolaou, D. Maltezas, E. Koulieris, T. Iliakis,
N.A. Viniou, S. Kotsanti, A. Bitsani, V. Bartzis,
T. Tzenou, M. Dimou, P. Panayiotidis, M.C. Kyrtsonis
Hematology Section, 1st Department of Propaedeutic
Internal Medicine, Laikon General Hospital, Athens,
Greece

Introduction. SMM consists an asymptomatic plasma cell
dyscrasia that fulfills the diagnostic criteria of MM, without
end organ damage symptoms. Since there is a risk of pro-
gression to symptomatic MM in about 10% of the patients,
a question arises whether high risk SMM patients would
benefit from early initiation of anti-myeloma therapy.
Therefore efforts are being made to establish powerful
prognostic markers of disease evolution. Purpose. To inves-
tigate any prognostic markers of disease evolution to symp-
tomatic MM. Patients and Methods. We studied 124 SMM
patients, diagnosed and followed-upup in our department.
Median age was 69 years (31-86) while 60% were males.
Seventy percent, 23% and 7% were Durie-Salmon staged 1,
2 and 3 respectively, while 60%, 20% and 20% were ISS
staged I, II and III respectively. MM type was IgG in 76%,
IgA in 21% and light-chain in 3% of population. Soluble
syndecan-1 was measured by ELISA in 77 frozen samples
collected at diagnosis. Serum FLCs were estimated by
nephelometry (FREELITE, The Binding Site Ltd.,
Birmingham, UK). Serum FLC ratio (FLCR) κ/λ or λ/κ was
calculated with the uninvolved LC as denominator.
Statistical analysis was performed with SPSS v21.0.
Survival was calculated with Log-rank test and depicted
with Kaplan-Meier method. Results. Median follow-up was
63 months (1-203). Eighteen% evolved to symptomatic
MM within 30 months (10-114) since diagnosis. Adverse
prognostic factors for SMM evolution were bone marrow
infiltration >60% (p<0.001), FLCR>100 (p<0.001),
involved FLC >30 mg/L (p=0,002), non-IgG isotype
(p=0,013), pathological FLCR (p=0,035) and s-syndecan-1
levels >120 pg/ml (p=0.001). In multifactor analysis, only
FLCR >100, pathological FLCR, non-IgG isotype and s-
syndecan-1 levels kept their prognostic value. Conclusions.
Serum FLC levels and FLCR are important prognostic fac-
tors of disease evolution. Syndecan-1 serum levels of SMM
patients consist another valuable predictor of disease pro-
gression to symptomatic MM.
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C61 - RELATIONSHIP BETWEEN
IMMUNOPARESIS TYPE AND KAPPA/LAMBDA
(κ/λ) RATIO IN PATIENTS WITH IgA OR IgG
MONOCLONAL GAMMOPATHY UNDERMINED
SIGNIFICANCE
S.P. Pascale,1 G. Smaldore,2 A. Girardi,2 R. Penitente,2

A. Scavone,2 I. Attolico,1 D. Vertone,1 R. Nuccorini,1

A. Matturro,1 N. Filardi,1 A. Amendola,1 M. Cimminiello,1

S. Coluzzi,1 A. Santagostino,3 M. Pizzuti1

1Ematologia, Ospedale San Carlo, Potenza, Italy;
2Laboratorio di Patologia Clinica, Ospedale San Carlo,
Potenza, Italy; 3Ematologia, Ospedale Sant’Andrea,
Vercelli, Italy

Backgrounds. In patients (pts) with MGUS, abnormal k/λ
ratio and immunoparesis are related and have a poor
prognostic significance. The importance of immunopare-
sis is greater if involves two immunoglobulins (Igs).
Methods. We measured Free Light Chain (FLC) (Binding
Site) and serum Igs in 128 pts with IgG MGUS and in 20
pts with IgA MGUS, evaluating the number and the type
of decreased polyclonal immunglobulins and the relation-
ship with k/λ ratio. Results and Discussion. In pts with
IgA MGUS, 13 showed IgM decreased and 5 IgG
decreased. In pts with IgG MGUS, 54 showed IgM
decreased and 22 IgA decreased. In 57 pts (39%) one Ig
was decreased (25 with normal k/λ ratio and 32 with
abnormal one), in 18 pts two Igs were decreased (1 with
normal k/λ ratio and 17 with abnormal one) (p=0,002). In
pts with IgG MGUS, IgM were decreased in 21 pts with
normal k/λ ratio and in 32 pts with abnormal one, IgA
were decreased in two pts with normal k/λ ratio and in 19
pts k/λ ratio were altered (p=0,001). In pts with IgA
MGUS with normal k/λ ratio IgG were in the normal
range, while in 5 pts with k/λ ratio altered they were
decreased. IgM were decreased in 4 pts with normal k/λ
ratio e in 9 with abnormal k/λ ratio. Investigating all pts,
IgM were decreased in 25 with normal k/λ ratio and in 41
with abnormal one; the other Igs were decreased in 2 pts
with normal k/λ ratio and in 25 with abnormal one
(p=0,003). IgM are the Igs most frequently involved in
immunoparesis, but in pts with abnormal k/λ ratio are
often involved 2 Igs type. The abnormal k/λ ratio indi-
cates thus a higher immunological impairment in pts with
MGUS 

C62 - ANALYSIS OF POTENTIAL CONTRIBUTION
OF HEVYLITETM ASSESSMENT IN LIGHT-CHAIN
ONLY MULTIPLE MYELOMA
V. Scudla,1,2 T. Pika,2 P. Lochman,3 J. Minarik2

1Department of Internal Medicine III, Faculty of
Medicine and Dentistry, Palacky University Olomouc,
Czech Republic; 2Department of Hematooncology,
University Hospital, Olomouc, Czech Republic;
3Departmen of Clinical Biochemistry, University
Hospital, Olomouc, Czech Republic

Background. Determination of heavy/light chain
immunoglobulin pairs (HLC) is a promising method in
the diagnosis of oligosecretory multiple myeloma (MM)

and in the evaluation of the depth of response in MM.
Objectives. The aim of this study was to evaluate the rela-
tionship of PFS and OS to different levels (cut-off=medi-
an) of isotypes of HLC in light-chain only (LCO) MM.
Materials and Methods. HevyliteTM analysis of serum
IgG, IgA and IgM pairs was performed in 31 patients with
LCO MM. Results. In the whole cohort, we found follow-
ing relationships: for serum IgG-κ (cut-off 2.62 g/l) we
found significant relationship to both OS (23.6 vs 58.4
months, p=0.046) and PFS (12.7 vs. NR; NR=not
reached). For serum IgA-λ (0.18 g/l) there were signifi-
cant differences in survival curves in PFS and OS, and in
IgM-κ (0.99 g/l) there were differences in OS.
In the κ group we detected difference of medians and sur-
vival curves in the case of IgA-κ (0.22 g/l) for PFS and
OS, in IgA-λ (0.16 g/l) for PFS (10.4 vs. NR, p=0.04) and
OS, and in IgM-κ (cut-off 0.1 g/l) for OS. 
In the λ group we identified differences in the case of
IgG-λ (1.76 g/l) for OS and in IgG-κ/IgG-λ ratio (1.81)
for PFS, in the case of IgA-κ (0.13 g/l) for PFS and OS,
in case of IgA-λ (0.20 g/l) in for PFS and OS, and in the
case of IgA-κ/IgA-λ ratio (1.1) for PFS and OS, and in
IgM-κ/IgM-λ ratio (1.5) for PFS and OS (23.3 vs. 58.4;
p=0.029). Conclusions. Our preliminary analysis shows
the potential benefit of serum HLC pairs determination,
including their ratio, to estimate PFS and OS even in
LCO MM. 
Supported by IGA MH CZ NT 12451/5.

C63 - VERY HIGH SERUM FREE LIGHT CHAIN
CONCENTRATIONS (>10,000 MG/L) PREDICT
HIGH EARLY MORTALITY FROM MULTIPLE
MYELOMA
E.A. Stadtmauer,1 J. Wang,2 M.D. Offin2

1Myeloma Program, University of Pennsylvania Cancer
Center, Philadelphia, PA, USA; 2University of
Pennsylvania School of Medicine, Philadelphia, PA, USA

Background. The serum free light chain assay is useful
test for diagnosis and monitoring of patients with plasma
cell dyscrasias. Baseline free light-chain concentration is
a major prognostic indicator for plasma cell neoplasms,
and the serum free light chain ratio is correlated with ele-
vated serum creatinine, lactate dehydrogenase, extensive
marrow infiltration, and light chain type multiple myelo-
ma. Furthermore, a high serum free light chain levels at
baseline reflect more aggressive disease, and normaliza-
tion of free light chain ratio has been reported as a prog-
nostic indicator of favorable outcome. Objectives. To
determine if >10,000 mg/l light chain levels predicted
high early mortality in patients with multiple myeloma.
Methods. The results of all Free Light Chain Analyses
conducted at the Hospital of the University of
Pennsylvania from 1/1/12 until 1/8/14 were reviewed and
those patients with >10,000 mg/L at anytime in theirs dis-
ease course were identified and a retrospective chart
review was conducted. Results. 60 patients with >10,000
mg/L light chain levels since 1/1/2012 were identified out
of >500 individuals tested over this time period. With a
median F/U of 1.5 yrs, 33 patients (55%) had died within
a median 6 months of the high level measurement, and 27
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patients remain alive. Conclusions. Very High Serum free
light chain concentration is likely correlated with mortal-
ity due to light chain deposition and toxicity, as well as a
reflection of more aggressive disease. A detailed analysis
of this poor prognosis group of patients is underway to
help guide early, more effective intervention.

C64 - FEASIBILITY OF HEAVYLITE CHAIN
MEASUREMENTS AS A COMPARATIVE
PROGNOSTIC TOOL IN A MULTINATIONAL,
MULTICENTER SETTING: RESULTS FROM THE EU
FP7 PROJECT OPTATIO
E. Willenbacher,1 R. Hajek,2,3 T. Maszi,4 C. Marinaccio,5

T. Peters-Regehr,6 R. Weger,7 W. Willenbacher1

1Innsbruck Medical University, Innsbruck, Austria;
2Masaryk University, Brno, Czech Republic; 3University
of Ostrava, Ostrava, Czech Republic; 4Szent István and
Szent László Hospital, Budapest, Hungary; 5Università
degli Studi di Bari, Bari, Italy; 6The Binding Site GmbH,
Schwetzingen, Germany; 7Oncotyrol-Centre for
personalised cancer medicine GmbH, Innsbruck, Austria

Background. OPTATIO (OPtimizing TArgets and
Therapeutics In high risk and refractOry Multiple
Myeloma) is a project in the framework of the EU FP7
programme (grant agreement 278570; www.optatio.eu).
It is the goal of the OPTATIO consortium to seek out
novel strategies for the development of novel diagnostic
and therapeutic options for multiple myeloma (MM). Part
of this project is the comparative appraisal of the
Hevylite™ test as a prognostic tool for MGUS progres-
sion, MM prognosis and clinical outcome. Materials and
Methods. Heavylite analysis was performed at 3/6 OPTA-

TIO centers (other partners shipped to nearest cooperat-
ing laboratory) on all MGUS,SMM and MM samples
from patients for which a complete clinical data set, as
well as a bone marrow aspirate for drug testing were
available. Furthermore conventional MM risk factors
(cytogenetics, ISS, etc.) were collected for a comparative
analysis. Test kits were supplied from the same quality
controlled batches by partner-6 and test samples circulat-
ed to prove test consistency. Results. (see Table 1).

Table 1. Real life data from EU FP7 Project OPTATIO.
L Analysis

Center Brno/Ostrava Innsbruck Bari Budapest Cumulative

MGUS 239 23 0 0 262

SMM 58 0 0 0 58

MM 13 152 92 93 350

Pts. 260 175 92 93 620

Samples 310 324 92 93 819

819 samples from 620 patients could be collected
between APR 2012 and OCT 2014. Furthermore a web
based clinical data bank was instituted. Analytical results
were consistent in all participating laboratories and no
impact of shipping and storage conditions on analytical
stability were noted. The prognostic (and may be) predic-
tive impact of the Hevylite™ test will be analyzed and
presented compared to classical myeloma predictive fac-
tors. Conclusions. The Hevylite™ test is a valuable tool
for risk stratification in MGUS, SMM, and MM and eas-
ily applicable in a multicenter setting with high analytical
reproducibility.
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CASE REPORTS

D65 - ACUTE ONSET QUADRIPARESIS IN A CASE
OF LIGHT CHAIN MYELOMA AFTER ACHIEVING
COMPLETE RESPONSE 
H.A Abhishekh,1 J. Chadwick,1 J. Thachil,1 E. Tholouli,1

A. Zermansky,2 R. Krishna1

1Department of Haematology; 2Department of Neurology
Manchester Royal Infirmary, Manchester, UK

A predominantly-sensory peripheral neuropathy is a rec-
ognized complication in patients receiving bortezomib.
Here we report a rare case of severe motor neuropathy
one month after cessation of treatment. A 76 year-old
Asian man was diagnosed with light chain myeloma (ISS
stage 2) and treated with bortezomib and dexametha-
sone. During the second cycle, he was admitted with a
fever and postural hypotension. Clinical examination
showed a sensory deficit in a glove and stocking distri-
bution and absent joint position sense in the great toes.
Motor examination showed distal grade 4 weakness. He
was treated with antibiotics, gabapentin for peripheral
neuropathy and fludrocortisone for postural hypotension.
His neurological symptoms resolved over a period of
two weeks; however there was a residual sensory deficit
in his feet. His serum free light chain ratio and range nor-
malised. He was re-admitted two weeks later with sud-
den-onset flaccid weakness in his legs and hands and
sensory loss up to the thighs. CT and MRI scans of his
entire spine did not show features of cord compression.
Nerve conduction studies showed a generalized neuropa-
thy which was predominantly axonal. CSF analysis
showed: glucose of 6.8 mmol/L, raised protein of 1.8
g/L, 3 lymphocytes seen in entire cytospin, negative viral
screen and negative bacterial cultures. A diagnosis of an
inflammatory polyneuropathy was made and confirmed
by a neurologist. He was treated with intravenous
immunoglobulin 0.4g/kg/day for 5 days and pred-
nisolone 60mg alongside physiotherapy. After two
months he was mobilizing independently and had grade
4 power in distal muscles and full-power in all proximal
muscles. However, there was a residual sensory deficit in
anterior part of his sole. Axonal and demyelinating
inflammatory neuropathies have been described in
patients treated with bortezomib. Our case adds to this
existing literature on this disabling condition.

D66 - MEASUREMENT OF IgAκ/IgAλ HLC RATIO
MAY AID ASSESSMENT OF RESPONSE TO
TREATMENT
A. Bansal,1 P. Patel,1 B. Ford,1 D. Powner,3 S. Stern2

1Departments of Immunology; 2Departments of
Haematology, Epsom and St Helier University Hospitals
NHS Trust Surrey, UK; 3The Binding Site Group Ltd,
Birmingham, UK

Background. In the event of IgA paraprotein co-migra-
tion, international guidelines recommend the measure-
ment of total IgA (tIgA) to monitor response. Heavy/light
chain (HLC) assays have been developed that quantify

IgAκ and IgAλ separately. This provides information on
both the involved monoclonal immunoglobulin (M-Ig,
e.g. IgAκ in an IgAκ patient) and the uninvolved poly-
clonal HLC-pair (uHLC, e.g. IgAκ in an IgAλ patient).
Here we report a case study illustrating the utility of
measuring HLC for assessing response to treatment.
Methods. Eight sequential serum samples were taken
from a male IgAλ multiple myeloma patient 64 years old,
on treatment with Cyclosporine/Thalidomide/
Dexamethasone (CTD). HLC results were compared ret-
rospectively to tIgA, capillary zone electrophopresis
(CZE) and serum free light chains (FLC). Normal ranges:
IgA HLC ratio 0.8-2.04, IgAκ 0.48-2.82 g/L, IgAλ 0.36-
1.98 g/l, κ/λ FLC ratio 0.26-1.65 and tIgA 0.8-4.0 g/L.
Results. At presentation the M-Ig was detectable but
unquantifiable by CZE due to co-migration with the β
region, tIgA=57g/L, κ/λ FLC ratio=0.126, IgA HLC
ratio=0.0006, IgAκ=0.029 and IgAλ=50.2g/L. After 4
cycles of CTD, the M-Ig was undetectable by CZE, the
tIgA and the κ/λ FLC ratio had both normalised at 4g/L
and 0.389 respectively. The concentration of HLC IgAλ
decreased to just above normal range from 50.2g/L to
4.07g/L while IgAκ increased slightly from 0.029 to
0.206 but was still below normal range. Together this
resulted in an IgA HLC ratio that increased slowly from
0.0006 to 0.05 but remained well below normal range.
Conclusions. The measurement of IgA HLC in this
patient suggested the CTD treatment targeted both the
tumour and normal plasma cells and that this effect was
not detected by Freelite, CZE or total IgA. Measurement
of HLC may therefore aid clinicians to better assess the
specific effects of anti-myeloma treatment.

D67 - SERUM FREE LIGHT CHAINS AS AN EARLY
BIOMARKER OF RELAPSE IN MULTIPLE
MYELOMA PRESENTED AS AN INTRACRANEAL
PLASMACYTOMA
C. Bermudo Guitarte,1 J.L. García de Veas Silva,1

P. Menéndez Valladares,1 R.D. Millán,2

J.C. Rojas Novoa2

1Department of Clinical Biochemistry; 2Department of
Hematology, Hospital Universitario Virgen Macarena,
Sevilla, Spain

Background. Serum free light chains (sFLC) are used in
the diagnosis, prognosis and monitoring therapy of
Multiple Myeloma (MM) patients. Objectives. To inves-
tigate the utility of sFLC to detect early relapse of an
IgD-κ MM presented as an intracranial plasmacytoma.
Case report. A 51 years old man diagnosed of IgD-κ MM
achieved a complete remission status in April 2012 after
treatment. Three months later, the sFLC ratio becomes
progressively more altered, predicting a relapse with val-
ues of 2.52 in July, 4.27 in August, 60.23 in October, and
a maximum of 135.85 in December. The corresponding
monoclonal sFLC κ levels were 67.69, 66.39, 150.2 and
2868 mg/l. However, immunofixation (IFE) was normal
from April to September remaining the patient in com-
plete remission. In October 2012, IFE (IgD-κ) and Bence
Jones proteinuria (PBJ) become positive for first time in
the relapse, MRI scan showed new pathological fractures
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at D3 and the bone marrow showed decreased cellularity
with 1% of plasma cells. In December 2012, the patient
developed diplopia and palpebral ptosis. Computed
tomography (CT) scan was performed and an intracra-
nial plasmacytoma was observed in both sides of frontal
bone of the cranium that compresses the adjacent brain
tissue. The relapse is clinically confirmed and the patient
began treatment with VBAD and received one cycle
with, nevertheless, increasing plasmacytoma size and
sFLC levels (κ 3805.6 mg/l with ratio=460.16 in January
‘13). Conclusions. The quantification of sFLC is a useful
key tool in the assessment of response to treatment in
MM and it could detect early relapse four months before
traditional methods like IFE and PBJ. 

D68 - DIAGNOSTIC IMPACT OF HEVYLITE®
TESTING IN A CASE OF ACQUIRED VON
WILLEBRAND SYNDROME DUE TO
MONOCLONAL GAMMOPATHY 
C. Binder
Dept of Hematology/Oncology, Georg-August-University,
Göttingen, Germany

Background. von Willebrand syndrome (AVWS) is a rare
and often misdiagnosed disorder of the primary hemosta-
sis. Among other conditions it is found in lymphoprolif-
erative diseases and myelomas. Several pathophysiolog-
ic mechanisms in this context can lead to functional and
structural disturbances in an otherwise normal von
Willebrand factor (VWF), in particular, enhanced
adsorption of high molecular weight VWF multimers to
myeloma cells. Objectives. We report on a previously
healthy 66 year old woman with recurrent episodes of
severe gastro-intestinal and nasal bleeding requiring
transfusion of packed red blood cells. Endoscopic evalu-
ation showed a diffuse bleeding type. There was no
familial history of coagulation disorders. Methods and
Results. Hemostaseologic evaluation demonstrated nor-
mal concentrations of factor VIII and VWF with dimin-
ished VWF activity and loss of large VWF multimers
suggestive of AVWS. The total levels of IgG, A and M as
well as both free light chains and the respective ratio
(Freelyte®) were in the normal range. Immunofixation,
however, revealed a monoclonal IgG κ band.
Quantification with Hevilyte® yielded an almost com-
plete repression of the uninvolved chain. Osteolytic
lesions and bone marrow infiltration >10% were absent,
thus, a diagnosis of monoclonal gammopathy of
unknown significance was made. Because of the bleed-
ing complications the patient was in urgent need of ther-
apy although neither the diagnosis of multiple myeloma
nor the classical CRAB criteria were fulfilled.
Intravenous substitution of IgG reduced the blood loss,
paralleled by diminished concentration of Ig G κ and
improved coagulation parameters. Since this proved only
temporarily successful, the patient is now treated with
bortezomib/dexamethasone. Conclusions. In atypical
cases without elevation of both total immunoglobulins
and free light chains quantification of the paraprotein
using Hevilyte® is helpful for diagnosis and therapy
monitoring. 

D69 - FREELITE ASSAY SOLVED A PUZZLING
DIAGNOSIS OF NONSECRETORY MULTIPLE
MYELOMA: A CASE REPORT
C. Caprioli,1 F. Malberti,2 A. Rambaldi,1 M. Galli1

1UO Ematologia, AO Papa Giovanni XXIII, Bergamo,
Italy; 2UO Nefrologia e Dialisi, AO Istituti Ospitalieri,
Cremona, Italy

The serum immunoglobulin free light chain (FLC)
Freelite assay measures levels of free κ and λ chains by
immunonephelometry and has undoubtedly exhibited
clinical utility in the management of plasma cell (PC)
disorders. In fact, it has been shown to improve sensitiv-
ity at screening, to assess prognosis and treatment
response, and to monitor residual disease in oligo-non-
secretory Multiple Myeloma (MM). However, the test
has both technical and economic limitations because of
potential fluctuations in reproducibility and additional
costs, impacting on the actual cost-effectiveness in clin-
ical practice. For these reasons, its use should be care-
fully weighted and limited to defined clinical situations.
We describe a case in which Freelite assay was used to
reach a correct diagnosis of nonsecretory MM in a
patient who presented with severe renal failure (serum
creatinine 2.9 mg/dl, creatinine clearance 22.8 ml/min)
and hypogammaglobulinemia (IgA 20, IgG 279 and IgM
7 mg/dl) of uncertain origin. A PC disorder was suspect-
ed, but a preliminary screening showed neither measur-
able monoclonal protein in serum nor Bence Jones pro-
teinuria and the bone marrow biopsy revealed 15%
monoclonal κ PC proliferation without amyloid deposi-
tion detectable by Congo red staining. On these bases, a
diagnosis of MM according to IMWG criteria could not
be reached. Meanwhile, a kidney biopsy was performed,
revealing a histological picture of focal segmental
glomerulosclerosis along with monoclonal κ PC
involvement of the renal interstitium. Therefore,
Freelite assay was used, which demonstrated an abnor-
mal FLC ratio (7.38) in serum with an involved κ chain
of 172 mg/L. This solved the diagnostic uncertainty and
allowed to conclude for nonsecretory MM. Moreover,
Freelite determination provided a baseline value for
subsequent evaluation of IMWG Response Criteria,
overall response rate and progression free survival upon
initiation of treatment. In conclusion, Freelite assay con-
firms its powerful role in difficult diagnostic processes
of PC disorders.

D70 - ALTERED FREE LIGHT CHAIN LEVEL AND
RATIO PREDICTED THE RELAPSE AFTER
AUTOLOGOUS STEM CELL TRANSPLANTATION:
A CASE REPORT
C. Ferraris Fusarini,1 F. de Liso,1 I. Silvani,1 F.G. Rossi,2

E. Torresani,1 R. Maiavacca1

1Laboratory of Clinical Chemistry and Microbiology;
2Division of Hematology 1/CTMO, Fondazione IRCCS
Ca’ Granda Ospedale Maggiore Policlinico, Milan, Italy

Background. Serum free light chain (FLC) assay is used
for diagnosis and management of plasma cells (PCs)
disorder, according to International Myeloma Working
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Group guidelines. Methods. We present a case of a 53
years-old woman diagnosed for λ light chain myeloma
in 2011. She arrived at our department with the follow-
ing clinical history: diffuse bone pain with lytic lesions
(total body X-Ray); hematological evaluation high-
lighted anemia (Hb 9.4 g/dL) and polyclonal
immunoglobulin depression;urinary assay showed λ
Bence Jones proteinuria (BJP) along with massive 24h
proteinuria (13 g). Results. After several investigations
(backbone RMN, bone marrow aspirate: 25% PCs) and
biochemical assessment (immunofixation (IF): mono-
clonal free λ chain; FLC k: 20.12 mg/L and FLC λ:
5582 mg/L; turbidimetric method, Freelite™, The
Binding Site Ltd, Birmingham, UK) clinicians diag-
nosed λ light chain myeloma III stage (International
Staging System). She was submitted to chemotherapy
(Velcade, Thalidomide, Desametasone) and, after
CD34+collection, to autologous stem cell transplanta-
tion (SCT). After SCT, total body X-Ray and backbone
RMN showed no worsening; bone marrow aspi-
rate:<5% plasma cells; serum analysis normalized (IF:
negative; FLC k: 10 mg/L, FLC λ: 5.37 mg/L, k/λ ratio:
1.86 [R.I. 0.26-1.65]; BJP: negative; 24h proteinuria:
0.14 g). The treatment lead to a near complete response
(nCR). After nine months without bone lesions progres-
sion and relevant hematological alterations, FLC λ
began to increase (28.94 mg/L) even if FLC ratio (0.44)
was still within reference interval; then FLC ratio
altered too (FLC k: 8.27 mg/L, FLC λ: 177.22 mg/L,
k/λ ratio: 0.04) with BJP still negative and 24h protein-
uria of 0.22 g. Three months later, also λ BJP became
positive together with glomerular-tubular proteinuria
and an increase of 24h proteinuria (1.59 g).
Conclusions. Based on these results new bone marrow
evaluation was conducted (14% PCs), confirmed the
relapse and the necessity of a new therapy. In this case
report serum FLC level and its ratio were the first
altered parameters predicting the relapse and lead clini-
cian to carry out further investigations.

D71 - EARLY DETECTION OF RECURRENCE IN
THE MONITORING OF MULTIPLE MYELOMA BY
HEVYLITE® CHAIN RATIO
J.M. Forsyth, K.J. Jenkins, D. Elks
Pathology Department, Derby Hospitals NHS
Foundation Trust, Derby, UK

A significant number of patients with multiple myeloma
(MM) have a paraprotein that co-migrates with other
serum proteins, such as transferrin, and there is difficul-
ty in quantitation of the M-component by protein elec-
trophoresis. This in turn can affect patient monitoring.
Hevylite chain (HLC) testing allows quantitative analy-
sis of the involved monoclonal immunoglobulin and
uninvolved polyclonal immunoglobulin of the same
immunoglobulin type, expressed as a ratio. This is of
particular value when a paraprotein is obscured by co-
migration with other serum proteins. HLC antibodies
target an epitope that bridges the heavy and light com-
ponents of the immunoglobulin molecule and so meas-
ures the intact immunoglobulin. Here we describe the

use of HLC in monitoring a patient with an IgGκ multi-
ple myeloma (MM) where the paraprotein migrated in
the β 2 region with other serum proteins. HLC ratio was
measured retrospectively over a 16 month period using
the Hevylite assay (The Binding Site SPA PLUS) and
compared with standard methods for monitoring MM
(capillary zone electrophoresis (CZE), total
immunoglobulins and serum free light chains [sFLC]).
The HLC ratio became abnormal and continued to rise,
indicative of a monoclonal progression. At this time
CZE showed no evidence that a relapse was occurring.
The HLC ratio indicated changes in the M-component
three months before detection by CZE was possible. The
eventual rise in M-component by CZE was accompa-
nied by an increase in the sFLC ratio and total IgG. In
this case study the monitoring of HLC ratio was not con-
sidered to have effected the management of the patient.
However the HLC ratio could be an effective addition to
standard techniques in the monitoring and early detec-
tion of relapse in patients with MM, especially where
the M-component co-migrates with other serum proteins
or is too small to quantify.

D72 - A CASE OF LIGHT CHAIN ESCAPE-MULTIPLE
MYELOMA: IMPORTANCE OF SERUM FREE LIGHT
CHAIN ASSAY IN RELAPSE DETECTION
B. Gamberi,1 L. Tognazzi, 1 E. Bellesia,2 M. Quaresima,1

E. Rivolti,1 R. Longo,2 F. Merli1

1Haematology Unit, Oncology Department; 2LACCE,
AO Arcispedale Santa Maria Nuova, IRCCS, Reggio
Emilia, Italy

Background. Multiple myeloma cases that at diagnosis
produce an intact immunoglobulin chain can relapse,
after a period of partial or complete remission,
trasforming in light chain producing disease. This phe-
nomenon has been known for a long time and has been
defined “light chain escape”. Recently, sFLC assay has
allowed to measure levels of free k and λ chains and
can be used to monitor disease. Case report. A 62-year
old male was diagnosed with IgGk, stage I (according
to ISS) MM (del 13q14) in february 2009. Serum pro-
tein electrophoresis (SPEP) revealed a monoclonal pro-
tein spike (2,38 g/dl), serum immunofixation (IF) dis-
closed an IgGk paraprotein, kFLC were 178 mg/l. Bone
marrow aspiration showed 35% of plasma cells.
Multiple costal fractures were present. Patient received
VTD (borteomib, thalidomide, dexametasone) therapy
followed by autologous peripheral blood stem cell
transplantation (auto PBSCT) and obtained a complete
remission with negative SPEP, IF end sFCL. Two years
after transplatation patient showed a rapidly progres-
sive sFCL (to a maximum of 13900 mg/l), with nega-
tive SPEP. A grade 1 anaemia(10,8 g/dl) was present,
neither renal failure nor bone lesions. Plasma cells
infiltrating bone marrow were 90%. Patient was treated
with VCD (bortezomib, cyclophosphamide, dexameta-
sone), second auto PBSCT, VD consolidation (borte-
zomib, dexametasone), thereby obtaining a complete
remission with negative bone marrox aspiration, IF and
sFCL (15,5 mg/l). Seven months later sFCL increased
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to 2820 mg/l with a bone marrow infiltration of 40%.
Treatment with Rd (lenalidomide, dexametasone) was
started and complete remission was induced, which has
been lasting for 10 months. Discussion. Our patient
represents a case of LCE-MM in which serial detection
of sFCL permits early recognition of progressive dis-
ease due to a subclone expansion not identified by cla-
siccal diagnostic tools (i.e. SPEP); follow-up of sFCL
can thus prevent further complications and improve
treatment results.

D73 - CLINICAL FEATURES AND PROGNOSIS OF
IgD MULTIPLE MYELOMA: A DESCRIPTIVE
STUDY OF FIVE CASES IN THE SOUTH AREA OF
SPAIN
J.L. García de Veas Silva,1 M. Jurado Chacón,2

R. Ríos Tamayo,2 C. Bermudo Guitarte,3 R. Duro Millán,4

J.C. Rojas Novoa4

1Department of Clinical Chemistry and Immunology,
Hospital Universitario Virgen de las Nieves, Granada,
Spain; 2Department of Hematology, Hospital
Universitario Virgen de las Nieves, Granada, Spain;
3Department of Clinical Biochemistry, Hospital
Universitario Virgen Macarena, Sevilla, Spain;
4Department of Hematology, Hospital Universitario
Virgen Macarena, Sevilla, Spain

Background. IgD MM is a rare variant (2% of all MM)
associated with a poor prognosis. Objectives. To
describe the clinical features and prognosis of IgD MM
patients in the South area of Spain. Methods. Five
patients diagnosed of IgD MM between 2010 and 2014
have been studied. Data were analyzed from the med-
ical record of the patients. Results. The main presenting
features of the patients were: median age at disease
presentation of 63 years, male predominance (80%),
bone pain (80%), lytic bone lesions (100%), renal func-
tion impairment (100%, median value of creatinine of
3,37 mg/dl), predominance of λ light chain (80%), M-
protein undetected by serum protein electrophoresis
(40%), serum free light chains ratio abnormal at base-
line (100%), hypercalcemia (40%), presence of plasma-
cytomas (20%), associated amyloidosis (20%) and
aggressive clinical course (ISS stage 3, 80%). The
median value of plasma cell in bone marrow was 26%.
In the patient with IgD κ MM; the value of free κ at
diagnosis was 24769 mg/L with free λ of 15.78 mg/L
and a ratio of 1570. In IgD λ MM patients; the median
value of free λ was 2859 mg/l with median free κ of
7.57 mg/L and a median ratio of 0.002. There were four
disease-related deaths with a median survival of 21
months (Table 1). Conclusions. IgD MM presents clin-
ical and laboratory findings that defines a distinct enti-
ty. In our population, IgD MM is characterized to have
poor prognosis with a median survival of 21 months
after diagnosis confirming previous studies. The recog-
nition of IgD monoclonal component can be sometimes
difficult to detect by SPE and the quantification of
serum free light chains are essential for the diagnosis of
these patients and improve the management of patients
these patients.

Table 1.

Patient 1 2 3 4 5

Age (years) 83 50 63 54 77

Plasma Cells (%) 28 4 15 60 26

Serum Protein Positive Negative Negative Positive Positive
Electroforesis Large peak Small Small

peak peak

Serum IgD-L IgD-K Negative IgD-L IgD-L
Immunofixation

Bence Jones Protein No sample κ Negative λ λ

Free κ (mg/L) 11.20 24769 1.57 3.15 8.62

Free λ (mg/L) 1410 15.78 3290 4025 2427.5

Ratio κ/λ 0.008 1570 0.0005 0.001 0.0036

β-2-Microglobulin 23.06 21.82 3.0 6.2 18.7
(mg/L)

Creatinine (mg/dL) 8.3 14 1.20 4.24 3.37

Diagnosis IgD-L MM IgD-L MM IgD-L NSMM IgD-L MMIgD-L MM
ISS 3 ISS 3 ISS 1 ISS 3 ISS 3

Survival (months) 1½ 21 48 10 5
(Exitus) (Exitus) (Exitus) (Exitus) (Alive) 

D74 - A RARE CASE OF PLASMA CELL
MYELOMA IN A 12-YEARS OLD PATIENT
J.L. García de Veas Silva,1 M. Jurado Chacón,2

R. Ríos Tamayo,2 J.V. García Lario,1

C. Bermudo Guitarte3

1Department of Clinical Chemistry and Immunology,
Hospital Universitario Virgen de las Nieves, Granada,
Spain; 2Department of Hematology, Hospital
Universitario Virgen de las Nieves, Granada, Spain;
3Department of Clinical Biochemistry, Hospital
Universitario Virgen Macarena, Sevilla, Spain 

Introduction. The presence of Multiple Myeloma (MM)
in young patients aged less than 30 years old is rare.
Objectives. Report the case of a 12 year old boy diag-
nosed with a plasma cell myeloma. Case report. Twelve
years old patient presented asthenia and anorexia of one
month duration. He presented hypercalcemia (16.6
mg/dl), increased IgA (4449 mg/dl), hyperproteinenia
(12.6 g/dl), anemia (9.5 g/dl hemoglobin) and osteolytic
bone lesions. Given the suspicion of plasma cell neopla-
sia the patient was admitted to our hospital to be studied.
New analytic confirmed previous results (IgA=4820
mg/dl, calcium=16.1 mg/dl, hemogloblin=8.0 g/dl) with
other significant findings: creatinine 1.61 mg/dl, albumin
3.2 g/dl, β2microglobulin 5.98 mg/l, presence of
rouleaux formation of erythrocytes, ESR=134 mm/hour,
immunoparesis of the other immunoglobulins (IgG=525
mg/dl and IgM=37 mg/dl) and altered ratios of Freelite
(free κ=219 mg/dl, free λ=1.01 mg/dl, ratio=216.83) and
Hevylite (IgA-K=6660 mg/dl, IgA-L=630 mg/dl,
ratio=10.57). The serum proteinogram showed a well-
defined monoclonal peak in gamma region (4.34 g/dl)
confirmed by IgA κ immunofixation. Bone marrow biop-
sy detected neoplastic cell proliferation with a CD138+,
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CD56- and CD20- immunophenotype. Although the
patient age does not correspond with MM, the sympto-
matology and laboratory findings confirmed the diagno-
sis of MM. Patient was treated with six cycles of
chemotherapy based on Bortezomib-Cyclophosphamide-
Dexamethasone. At the end of the treatment, the patient
achieved a status of complete remission with negative
immunofixation, <5% of plasma cells in bone marrow
and normal ratio of Freelite but altered ratio of Hevylite
confirming the existence of residual disease.
Conclusions. The diagnosis of MM in patients younger
than 30 years is rare. However, this case demonstrates
that plasma cell neoplasms should be considered in the
differential diagnosis of very young patients presenting
severe hypercalcemia and destructive bone lesions to
rule out the disease despite the very low incidence in
these patients.

D75 - USEFULNESS OF SERUM FREE LIGHT
CHAINS IN THE EVALUATION OF THE RESPONSE
OF A NON SECRETORY MULTIPLE MYELOMA
J.L. García de Veas Silva,1 C. Bermudo Guitarte,1

R. Duro Millán,2 J.C. Rojas Novoa2

1Department of Clinical Biochemistry, Hospital
Universitario Virgen Macarena, Sevilla, Spain;
2Department of Hematology, Hospital Universitario
Virgen Macarena, Sevilla, Spain

Background. Non Secretory Multiple Myeloma (NSMM)
is characterized by the absence of detectable monoclonal
proteins in serum and urine; therefore, invasive bone mar-
row examinations are required for monitoring the disease
activity. Quantification of serum free light chains (sFLC)
allows us a sensitive method to evaluate these patients.
Objectives. To show the utility of sFLC assay (Freelite,
The Binding Site) in the monitoring of NSMM patients.
Case report. A 63 year old man diagnosed of NSMM was
in complete response after treatment and autologous stem
cell transplantation (ASCT). During the monitoring of the
patient after ASCT (Figure 1), sFLC λ levels began to
increase with abnormal sFLC ratio (51.2 mg/L at
month+46 with ratio=0.12; 144 mg/L at month+47 with
ratio=0.08) suggesting recurrence of NSMM at this
moment. In month+50 (λ=572 mg/L with ratio=0.02) ; the
bone marrow showed a 4% of plasma cells and the serum
protein electrophoresis and Bence Jones proteinuria were
negative. The patient began treatment with
Lenalidomide/Dexamethasone and received 13 cycles
with reduction of sFLC λ to 20.1 mg/L in month+58 with
ratio=0.58. Seven months later this treatment, sFLC lev-
els began to increase again with values of 231 mg/L at
month+65 (ratio=0.09), 893 mg/L at month +67
(ratio=0.01) predicting a new relapse. At month+69, the
patient presented a clinical relapse with presence of new
osteolytic lesions. He began a new treatment with
Bortezomib/Dexamethasone. Conclusions. Freelite is a
noninvasive assay that has the potential to be useful for
monitoring the disease activity of NSMM. Due to their
high sensitivity, this assay can predict a relapse months
before evidence of clinical relapse is present improving
the precision in monitoring patients with NSMM.

Furthermore, Freelite reduces the number of bone mar-
row biopsies for this group of patients avoiding patient
anxiety with fewer bone marrow biopsies.

Figure 1.

D76 - CLONAL TIDES OF MULTIPLE MYELOMA:
REPORT OF AN INFORMATIVE CASE
A. Guenther,1 E.M. Murga Penas,2 C. Pomplun,2

F. Thieme,3 M. Bulduk,1 I. Oschlies,4 W. Klapper,4

M. Gramatzki1

1Division of Stem Cell Transplantation and
Immunotherapy, 2nd Medical Department; 2Institute of
Human Genetics; 3Central Laboratory; 4Institute of
Pathology, University of Kiel/UKSH, Kiel, Germany

Background/Objective of the study. Clonal heterogeneity is
one of the key factors of high risk multiple myeloma
(MM). Here we report an informative case of a multiple
myeloma patient with a high variability of disease markers
indicating several sub-clones. Methods. As disease marker
serum and urine electrophoresis, total immunoglobulin lev-
els, Freelite™ and Hevylite™ assay were used and corre-
lated to bone marrow cytogenetic analysis including fluo-
rescence in situ hybridization (FISH). Results. At time of
diagnosis in 2007 immunofixation showed three mono-
clonal proteins but nearly normal free light chains. FISH
showed a complex pattern of cytogenetic abnormalities.
Four years after first line treatment increasing M protein
accompanied by highly elevated free light chains indicated
a new sub-clone confirmed by cytogenetic analysis. The
light chains decreased to within normal range under the
bortezomib based second line regimen. However, mono-
clonal IgA increased after one year without light chain
component suggesting another sub-clone showing clonal
evolution and this was confirmed by cytogenetic analysis.
After change to lenalidomide all disease parameters
declined and this is ongoing. Eventually, treatment had to
be stopped for thrombocytopenia and thromboembolic
events caused by endocarditis and macrophage activation
syndrome. At this time point, bone marrow showed an
increase of plasmablastic cells and unusual mastocytosis
indicating another non-secretory sub-clone. One year later
after relapse treatment with bendamustin, bortezomib and
dexamethasone the patient showed plasmablastic MM in
addition to secondary myelodysplastic syndrome.
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Conclusions. Here, the use of disease markers allowed to
detect clonal instability and to identify several sub-clones
with different sensitivity to various treatment strategies. 

D77 - IMPORTANCE OF FREE LIGHT CHAIN
DETERMINATIONS IN MULTIPLE MYELOMA
PATIENTS WITH RENAL INVOLVEMENT:
CASE REPORT
J. Jiménez Jiménez,1 M.L. Campos,3 M. Ortíz Librero,2

C. Hdo de Larramendi1

1Servicios de Análisis Clínicos-Bioquímica y 2Nefrología,
Hospital Universitario Severo Ochoa, Leganés, Madrid,
Spain; 3The BindingSite, Barcelona, Spain

One of the main complications of Bence Jones myeloma is
renal impairment. The determination of free light chains
(FLC) and serum electrophoresis in cases of acute renal
failure with no apparent justification allows rapid diagno-
sis in case of myeloma kidney. Rapid initiation of treatment
and reduction of circulating FLC ensures good chances of
recovering renal function in most patients. Case report. 80
year-old women develops acute renal failure (ARF) after
abdominal surgery requiring hemodialysis. The analytical
study (May/30/2013) shows hypogammaglobulinemia,
and monoclonal λ FLC identified by immunofixation and
Freelite

®
12000 mg/L, suspecting multiple myeloma with

renal involvement due to cast nephropathy. Bone marrow
aspiration confirms MM diagnosis (40% plasma cells).
Chemotherapy (dexamethasone and bortezomib) is initiat-
ed in parallel with high cut-off hemodialysis (Theralite 2.1
m2) to help reduce FLC levels thus decreasing the nephro-
toxic stress. Nine consecutive 6-hour sessions are made,
resulting in a decrease of >98% from the first to the last
dialysis session: 3200 mg/L vs 61.5 mg/L. Creatinine val-
ues remain high, typical of Acute Tubular Necrosis (6.5-6.8
mg/dL) until July 11th when a progressive decrease is
observed. Presently, the patient is dialysis independent
with stable creatinine values of 2.4-2.6 mg/dL, largely
compensating the high cost of the filters (€ 700). The rapid
decrease of the FLC prevented progression to interstitial
fibrosis avoiding irreversible renal damage and life-lasting
dialysis dependence (Figure 1).

Figure 1. Creatinine (circles) and serum FLC (diamonds)
values at diagnosis and during dialysis of high cut-off. Closed
and open symbols are pre- and post-dialysis values, respec-
tively. The horizontal dashed line represents the 500mg/L
nephrotoxic FLC limit.

Conclusions. Due to ARF, serum FLC determinations
were the only way to assess treatment response and effi-
cacy of FLC removal during dialysis. Interestingly, the
decrease of FLC levels appears to predict renal recovery
earlier than creatinine. Finally, the use of FLC in the
study of ARF resulted in the quick diagnosis of MM and
myeloma kidney allowing the initiation of specific treat-
ment to avoid permanent renal failure with long-term
clinical benefits and a cost-effective use of healthcare
resources: ambulatory hemodialysis/month: € 3,610.

D78 - A CASE REPORT OF A HEAVY CHAIN
DISEASE RECOGNIZED BY DISCREPANCY
BETWEEN RESULTS OF SERUM PROTEIN
ELECTROPHORESIS AND HEVYLITE ASSAY
P. Kessler,1 K. Kalla,2 L. Lakoma,3 H. Poul,1

M. Harudova1

1Department of Hematology and Transfusion Medicine,
Hospital Pelhrimov, Czech Republic; 2Department of
Clinical Biochemistry, Hospital Pelhrimov, Czech
Republic; 3Department of Hematology and Transfusion
Medicine, Hospital Havlickuv Brod, Czech Republic

Background. The heavy chain disease (HCD) is character-
ized by the presence of an abnormal paraprotein molecule
consisting of truncated heavy chains dimmer. The Hevylite
assay is used for quantification of the κ/λ-bounded
amounts of IgG, IgA, and IgM immunoglobulins. Aim of
the study. To report a case of HCD associated with multi-
ple myeloma (MM). Methods. Serum protein electrophore-
sis (SPE) was used for densitometric measurement of the
paraprotein, the immunofixation was used for identifica-
tion of the paraprotein. The Hevylite assay was used for the
IgGκ and IgGλ quantification. The Freelite assay was used
for free light chains (FLC) κ/λ measurement. The sodium
dodecyl sulfate electrophoresis (SDSE) was used for sepa-
ration of proteins according to their molecular mass and the
immunostaining was used for the characterization of the
abnormal paraprotein. Results. SPE showed an M-spike of
44.6 g/L, and M-protein IgGκ was identified using
immunofixation. The levels of IgGκ and IgGλ measured
using the Hevylite assay were 8.9 g/L and 0.058 g/L,
respectively. The levels of FLCκ and FLCλ were 104.3
mg/L and 4.86 mg/L, respectively. The SDSE with
immunostaining showed the IgGκ level comparable with
NHS serum using the anti-κ antibody; indicating the pres-
ence of intact monoclonal IgGκ immunoglobulin. The anti-
IgG antibody recognised at least one other protein migrat-
ing at around 100kDa, which is consistent with
immunoglobulin heavy chain dimmer. Conclusions. The
monoclonal intact immunoglobulin IgGκ, truncated IgG
heavy chain dimmer and FCLκ are concomitantly present
in a patient with MM.
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D79 - THE HEVYILITE® ASSAY COULD BE USED
FOR MONITORING MINIMAL RESIDUAL DISEASE
IN MULTIPLE MYELOMA PATIENTS.
A CASE REPORT
G. Kopetzky,1 P. Balcke,1 M. Wiesholzer,1

V. Aliskanovic,2 D. Trubert-Exinger2

1First Department of Medicine; 2Institute of Laboratory
Medicine, University Hospital St. Poelten, Austria

Background. The detection of minimal residual disease
(MRD) is important for monitoring multiple myeloma
patients. Less is known if maintenance therapy could
influence the MRD levels and the prognosis. In this case
study for MRD detection we quantified the intact
immunoglobulins with the Hevylite® assay (HLC) during
initial and maintenance therapy to evaluate the impact on
outcome. Objectives/Methods and Patients. The patient
in this case study had an IgG-k myeloma. After first-line
induction therapy with Bortezomib the patient received
high-dose chemotherapy (HD-PCT Melphalan) and
autologous stem cell transplantation (ASCT).
Subsequently the patient received maintenance therapy
with Bortezomib until progression. HLC ratio (HLCR)
and serum free light chains (sFLC) were quantified using
polyclonal antisera assays on the BN II nephelometer.
Results. After initial therapy and ASCT the patients
relapsed followed by a second high-dose chemotherapy
and ASCT. After this therapy the serum free light chains
(sFLC) and β-2-microglobulin levels were normal but
based on a pathological HLCR the patient received main-
tenance therapy with Bortezomib. The HLCR became
normal and the patient is in a good condition for more
than a year. Conclusions. The quantification of the HLCR
is helpful and sensitive assay to evaluate the MRD after a
therapy and can be used for the decision if a maintenance
therapy is sensible. It was more sensitive than the sFLC
and the β-2-microglobulin. In our case study the normal-
ization of the HLCR showed a good correlation with the
patients outcome.

D80 - THE CERVICAL FRACTURE FIRST
SYMPTOM OF MULTIPLE MYELOMA:
CASE REPORT
B. Lo Sasso,1 S. Milano,2 A.M. Scavuzzo,2 L. Agnello,1

G. Bivona,1 C. Bellia,1 M. Ciaccio1

1Section of Clinical Biochemistry and Clinical
Molecular Medicine of the Department of Biopathology
and Medical Biotechnologies, University of Palermo,
Italy; 2Complex Operating Unit of Analysis of Clinical
Biochemistry - CoreLab of the A.O.U.P. Palermo, Italy.

Background. Multiple myeloma (MM) is a clonal disorder
characterized by proliferation and accumulation of malig-
nant plasma cells in the bone marrow. Its annual incidence
is 6/100,000 in western countries and in Italy are reported
about 2,000 new cases a year. The median age at diagnosis
is 65 years1. Bone disease occurs in 80% of patients with
newly diagnosed MM, and in 70% of the case bone pain is
the first symptom to be reported at disease onset. Spine is
the bone site that is most frequently affected by MM-relat-
ed lesions. The cervical spine is the least common site of

disease involvement. Case report. A 60-year-old female
patient was referred to the Department of Neurosurgery of
the General Hospital “P. Giaccone” in Palermo, for neck
pain. Neurologic examination revealed no abnormalities. A
magnetic resonance imaging scan showed a pathological
fracture of the fifth cervical vertebra (C5). The results of
the laboratory tests showed haemoglobin 11,1 g/l, β2-
microglobulin 3,1 mg/l; serum creatinine and calcaemia
were within the normal range. The protein electrophoresis
and immunofixation revealed a monoclonal immunoglob-
ulin (Ig) A band with κ chain, total proteins was 9.66 g/dL.
The bone marrow examination showed infiltration with
30% of plasma cells, leading to a diagnosis of IgA MM
with κ light chains. The patient underwent cervical
arthrodesis and started systemic Bortezomib-Thalidomide-
Dexamethasone (VTD) combination chemotherapy.
During the follow up the general condition of our patient
was well with disappearance of pain. Discussion. Bone dis-
solution caused by MM may lead to pathologic fractures,
osteopenia, or lytic lesions. The involvement of the cervi-
cal spine is not common. We report a case of MM with
pathological fracture of C5 discovered accidentally after a
traumatic event. This case underlines the importance of
suspecting MM in all the cases of compromised bone.

Reference
1) S. Rajkumar. Am.J.Hematol. 89:999-1009, 2014.

D81 - A CASE OF RECURRENT SOLITARY
PLASMACYTOMA OF THE BONE PROGRESSING
TO MULTIPLE NON-SECRETORY
EXTRAMEDULLARY PLAMACYTOMAS
P. Mewawalla, E. Sahovic
Heamatology and Cellular Therapy Allegheny Health
Network, Pittsburgh, PA, USA

Here we report a case of a 53-year-old Caucasian male who
presented with back pain 3.5 years ago. MRI of the spine
confirmed expansile lesion and L3 pathologic fracture but
without other abnormalities. Biopsy showed CD138 posi-
tive, λ light chain restricted plasma cells. Serum and urine
electrophoresis and free light chain studies showed no
monoclonal protein. Bone marrow showed trilineage
hematopoiesis without plasmacytosis. He was treated with
radiation therapy and kyphoplasty. One year and 4 months
later he developed chest pain. CT scan showed lytic lesion
of 4th right rib. Biopsy showed λ light chain restricted
CD138 positive plasma cells. Bone marrow biopsy was
normal. Serum and urine studies showed no monoclonal
protein. The PET CT was negative. He then received radi-
ation therapy. One year and 6 months later, the patient
developed painless neck swelling. PET-CT showed two
cervical masses 3.5x1.5 (SUV 3.0) and 1x0.8 (SUV 2.5), a
density in the anterior cardiophrenic angle 4x1.8 cm (SUV
2.5) and bilateral pararenal soft tissue densities 2.5x2.4 cm
and 2x1cm respectively. Biopsy showed λ light chain
restricted CD 138 positive plasma cells. Se rum and urine
studies showed no monoclonal protein. Bone marrow was
without plasmacytosis. After two cycles of bortezomib,
cyclophosphamide and dexamethasone, PET-CT showed
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complete resolution of the pericardial, pararenal densities,
one cervical node and reduction in the size of the second
cervical node from 3.5 cm to 1.3 cm (SUV 1.5). Patient
received two additional cycles and underwent auto trans-
plant with MEL 200. Non secretory myelomas are rare
plasma cell neoplasms. We believe this case is unique
because this patient’s plasma cells never secreted any mon-
oclonal protein over a period of three years and now prolif-
erate only in extramedullary microenvironment.

D82 - MEASUREMENT OF HEAVY/LIGHT CHAIN
PAIRED SUPPRESSION MAY AID ASSESSMENT
OF RESPONSE TO TREATMENT
P. Mitchem,1 R. Benjamin,2 T. Hunter1

1Department of Clinical Immunology and Allergy,
Viapath Analytics, King’s College Hospital, London,
UK; 2Haematology, King’s College London Hospital
NHS Trust, London, UK

Background. Quantification of monoclonal immunoglob-
ulins (M-Ig) by serum protein electrophoresis (SPE) and
capillary zone electrophoresis (CZE) may be challenging
if co-migration occurs with other serum proteins. This is
a particular issue with IgA multiple myeloma and when it
occurs international guidelines recommend the measure-
ment of total IgA (tIgA). Heavy/light chain (HLC) assays
have been developed that quantify IgAκ and IgAλ sepa-
rately. This provides a more accurate quantification of the
involved M-Ig (e.g. IgAκ in an IgAκ patient) but also a
quantification of the uninvolved polyclonal HLC-pair
(uHLC, e.g. IgAκ in an IgAλ patient). Here we report a
single case study illustrating the utility of uHLC measure-
ment for assessment of response to treatment. Methods.
From the patient (IgAκ multiple myeloma, male; 83 years
old), five sequential serum samples were taken post treat-
ment. HLC levels were measured turbidimetrically at
Kings College Hospital, London, UK. Results were com-
pared prospectively to CZE and total IgA. Results.
Concentration of M-Ig over the five post treatment time
points when measured by CZE (median 29.5 g/L; range
29.1-30.5 g/L) and tIgA (median 36.2 g/L; range 32.2-
37.7 g/L) remained constant. Measurement of IgAκ/IgAλ
HLC ratio however, showed a decrease from 289 to 189
(median 188; range 189-332). The concentration of iHLC
(IgAκ) was constant during monitoring (median 34.7 g/L;
range 34.7 g/L-39.5 g/L) and correlated well with tIgA
(Mann Witney, 34.7 g/L vs 36.2 g/L, p=1.0) whereas the
concentration of uHLC increased in response to treatment
(median 0.12g/L; range 0.1-0.18 g/L). Conclusions. The
measurement of IgA HLC ratios and uHLC in this patient
indicated a response to treatment, which decreased
tumour specific HLC pair suppression, but was not
detected by CZE or measuring tIgA. Measurement of
uHLC tumour specific isotype paired suppression in MM
patients may aid the clinician assess patients response to
treatment.

D83 - HEVYLITE AND FREELITE ASSAYS
PROVIDE ADDITIONAL CLINICALLY-RELEVANT
INFORMATION WHEN ASSESSING MULTIPLE
MYELOMA AND OTHER PATIENTS WITH PLASMA
CELL DISORDERS
N. Nathwani
City of Hope National Medical Center, Duarte, CA, USA

Background. Freelite assays have been used for years in
patients with PCD. Hevylite is a newer test that allows
measurement of clonality in intact immunoglobulin pairs
such as IgA-κ and IgA-λ. Minimal residual disease
(MRD) is starting to be measured on bone marrow analy-
sis in MM patients. Some patients may not have normal
Hevylite and Freelite values when other traditional tests
have normalized so these assays may be able to be used
to detect forms of MRD. Objectives. Determine if
Hevylite and Freelite assays can add value in the assess-
ment of PCD patients when other standard tests are not
useful. Methods. Perform Freelite and Hevylite assays on
patients in whom standard tests are not useful. Results.
Several cases have been found where Freelite and/or
Hevylite added additional value to standard tests. In a 52
year old patient with high risk MM, the κ light chains
prior to autologous stem cell transplant (ASCT) remained
elevated at 155 mg/dL (normal range 0.33-1.94 mg/dL)
while the M protein on conventional testing (SPEP) was
too low to be followed clinically (0.09 g/dL). The bone
marrow biopsy showed 25% plasma cells. At day 100
post ASCT, the κ free light chains (2.53 mg/dL), and κ/λ
ratio (2.09, normal range 0.26-1.65) remained elevated.
The bone marrow biopsy revealed 2-3% plasma cells
with persistent cytogenetic abnormalities. Conclusions.
The Freelite assays in the above patient provided addi-
tional clinically relevant information. Serological tests
like Freelite and Hevylite are less expensive and easier to
perform than a bone marrow analysis. As long as the
Freelite and/or Hevylite tests are abnormal, it may be a
sign that there is still an abnormal clone present, and it
may not make sense to perform MRD testing until these
tests are normal.

D84 - MONITORING OF MULTIPLE MYELOMA
PATIENTS WITH HEVYLITE® MIGHT BE
ADVANTAGEOUS TO DETECT RELAPSES EARLIER
THAN OTHER CONVENTIONAL ASSAYS
C. Sebesta,1 E. Kitzweger,2 W. Krugluger,2 J. Resch,2

M. Hejtman2

1Department of Gastroenterology and Oncology;
2Department of Clinical Chemistry and Laboratory
Medicine, Sozialmedizinisches Zentrum Ost, Danube
Hospital, Vienna, Austria

Background. Common assays for identification and moni-
toring of monoclonal gammopathy are the combination of
serum protein electrophoresis (SPEP), serum and urine
immunofixation electrophoresis (IFE) and the determina-
tion of the total immunoglobulins and the serum free light
chains (FLC). The development of the Hevylite® assay
(HLC) allows identifying and quantifying of the different
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light chain types of each immunoglobulin (Ig) class (for
example IgA-κ and IgA-λ). The calculation of the ratio
(HLCR) enables us to define the monoclonal amount of the
immunoglobulins. The HLC-assays is used for diagnosis,
response assessment, for monitoring and for prognostica-
tion of monoclonal gammopathies. Objectives/Methods
and Patients. In this case study we made serial measure-
ments of HLC and FLC during follow-up of two patients to
determine and evaluate the sensitivity of the assays and
compared them with the total immunoglobulins. With
these assays we want to estimate the response to therapy
and to detect relapses. HLC and FLC were quantified using
polyclonal antisera assays on the BN II nephelometer.
Absolute values of IgG, IgA and IgM were analyzed on the
BN II nephelometer. Results. After initial therapy the two
patients had reached normal total IgA respectively values.
At this time point the HLCR was pathological. This could
suggest that there was a minimal residue disease. The HLC
and the FLC-assays indicated a relapse before the total
immunoglobulins and SPEP became abnormal.
Conclusions. The measurement of FLC and HLC and the
determination of the ratio could provide additional infor-
mation about the clonality. In our case studies we could
detect the relapse earlier with HLC than with SPEP. The
occurrence of a pathological HLCR earlier than the relapse
could be evidence for a residual disease.

D85 - USE OF BIOLOGICAL VARIATION FOR THE
INTERPRETATION OF FREE LIGHT CHAIN
RESULTS: A CASE REPORT
A.H.B. Wu,1 J. Finlay2

1University of California, San Francisco; 2The Binding
Site, Inc., San Diego, CA, USA

Background. Biological variation components for FLC
have been determined (Clin Chim Acta 2012;414:10-11).
The index of individuality for κ, λ and κ/λ are low indi-
cating that the establishment of an individual’s baseline
will be more meaningful than comparing results to popu-
lation based reference ranges. The reference change value

(RCV), above which a change is statistically significant is
23, 20, and 13%. An individual’s own baseline result dur-
ing health is rarely known for plasma cell disorders.
Objectives. Determine if use of FL BV data is useful
when monitoring MM patients. Methods, Five serial
serum samples from an IgAκ multiple myeloma patient
who had been treated, but was in remission, were tested
using serum protein electrophoresis (SPE), (Sebia,
Norcross, GA) and FLC (Binding Site, Birmingham,
UK). Results. The first 2 samples had a normal SPE
(Figure 1A,B), FLC were within the reference range, and
the slight difference in serial FLC results did not exceed
the RCV. The 3rd sample showed an increase in the free κ
(0.78 to 1.7 mg/dL) and λ (0.79 to 1.6), exceeding the
RCV. The free κ/λ ratio did not, and the SPE was normal
(Figure 1C). The 4th sample showed an increase in κ (2.56
mg/dL), a decrease in λ (1.10 mg/dL), an abnormal κ/λ
(2.33), and a small monoclonal SPE band (Figure 1D).
The change between samples 3 and 4 exceeded RCV for
κ, λ and k/λ.The 5th sample showed more significant
changes in FLC and a large monoclonal band (Figure 1E).
Conclusions. Using RCV this patient showed a signifi-
cant increase in free κ and λ 3 months before results were
abnormal against a population-based reference range, and
before a band was evident by SPE. It was another month
before the appearance of an overt monoclonal band. Use
of RCV for FLC may increase their clinical usefulness.

Figure 1.
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E86 - HEAVY/LIGHT CHAIN ANALYSIS IN 200
NEWLY DIAGNOSED PATIENTS WITH AL
AMYLOIDOSIS
J. Bijzet, I.I. van Gameren, A.C. Muller Kobold,
J.G. van der Belt, B.P.C. Hazenberg
Departments of Rheumatology and Clinical Immunology
and Pathology and Laboratory Medicine, University
Medical Center Groningen, University of Groningen,
Groningen, The Netherlands

Background. Detection of a free light chain λ or κ (the
precursor of AL amyloid) or an M-protein is important in
the evaluation of AL amyloidosis. The quantitative free
light chain (Freelite®) assay has dramatically improved
detection and follow-up of patients with AL amyloidosis.
Objectives. To study additional utility of the quantitative
heavy/light chain (Hevylite®) assay to the free light chain
assessment for detection of AL amyloidosis. Methods.
Serum from 200 consecutive patients with AL amyloido-
sis (104 men and 96 women, median age 63, range 33-88
years) was studied using first the free light chain assay
followed by the heavy/light chain assay. Results were
compared with serum protein electrophoresis,
immunofixation, and urine electrophoresis. Results.
Hundred and nineteen patients were diagnosed AL-λ
(both increased free λ concentration and decreased κ/λ
ratio) whereas 53 patients were diagnosed AL-κ (both
increased free κ concentration and increased κ/λ ratio).
Ten (5%) of the remaining 28 patients (14%) had a quan-
tifiable heavy/light protein (6 IgG-λ, 1 IgG-κ, 1 IgA-λ, 1
IgA-κ and 1 IgM-κ) with both increased concentration
and abnormal κ/λ ratio. Identical M-proteins were found
in these 10 patients using serum immunofixation.
Eighteen patients (9%) were not identified using the
quantitative free light chain and heavy/light chain assays.
Ten of these 18 patients had an M-protein or light chain
using serum immunofixation (5 IgG-λ, 2 IgA-λ, 1 IgM-λ,
1 IgG-κ, and 1 BJ-λ) and 11 had a light chain or M-pro-
tein using urine immunofixation (9 BJ-λ, 1 IgA-λ, and 1
IgG-κ). No M-protein or light chain was detected in 5
patients (2.5%) whatever detection method was used.
Conclusions. Quantification of free light and heavy/light
chains is useful to detect 91% of AL patients, though
qualitative detection using immunofixation of serum and
urine is still necessary to identify another 6.5% of AL
patients.

E87 - PHASE 2 STUDY OF BENDAMUSTINE IN
COMBINATION WITH DEXAMETHASONE IN
PATIENTS WITH PREVIOUSLY-TREATED
SYSTEMIC LIGHT-CHAIN AL AMYLOIDOSIS
S. Lentzsch,1 R. Comenzo,2 K. Osman,3 J. Zonder,4

S. Pregja,4 J. Schecter,5 S. Miao,1 W.-Y. Tsai,1

D. Backenroth,1 V. Sanchorawala,6 H. Landau7

1Columbia University Medical Center, New York, NY,
USA; 2Tufts Medical Center, Boston, MA, USA; 3Mount
Sinai School of Medicine, New York, NY, USA;

4Karmanos Cancer Center, Detroit, MI, USA, 5Janssen
Pharmaceutical, Raritan, NJ, USA; 6Boston University
Medical Center, Boston, MA, USA; 7Memorial Sloan
Kettering Cancer Center, New York, NY, USA

Background. Relapse of AL amyloidosis patients after
treatment with the alkylating agent melphalan plus dex-
amethasone is a significant problem. Bendamustine is a
bifunctional alkylating agent with efficacy in CLL, NHL,
and MM but its safety and efficacy in AL amyloidosis is
not known. In an effort to improve the outcome of
patients with relapsed AL we conducted a multi-center,
Phase 2 study of Ben/Dex in AL (NCT01222260).
Objectives. To determine the partial hematologic
response rate (PR) of patients who received at least 2
cycles of therapy. Secondary objectives included overall
hematologic response (OHR) rate (incorporating Freelite®

measurements), organ response rate (OrRR), time to fail-
ure (TTF), toxicities and overall survival (OS), and the
expression of genes associated with ER stress. Methods.
A two-stage optimal Simon design was used to enroll
relapsed patients (median of 2 prior therapies, creatinine
clearance [CrCl] ≥15mL/min). Patients with very
advanced cardiac involvement (NYHA Class IIIB/IV) or
active renal failure were excluded. Dosing is described in
Table 1. Results. Fifteen patients have received treatment.
Median age was 66.5 (range 43-76). Four patients discon-
tinued treatment: 1 due to disease progression, 3 due to
AEs. Drug-related AEs included fatigue (67%), nausea
(53%), anemia, constipation and dyspnea (47% each).
Grade ≥3 AE occurring in >25% of patients were only
fatigue and chronic kidney disease (27% each). No deaths
and no increase in NT-proBNP were observed. Of 11
patients eligible for response evaluation, 5 (45%)
responded hematologically (≥PR 36%, CR 9%). The
median PFS is 11.2 months with a range of 0.4-15.7
months. Median OS has not been reached yet.
Conclusions. Bendamustine in combination with dexam-
ethasone is feasible and effective in heavily pretreated AL
amyloidosis with impaired organ function (NYHA IIIB
and creatinine clearance of 30-15 mL/min were allowed). 

Table 1.

CrCl (mL/min) Bendamustine (mg/m2)
Days 1, 2 (IV)

≥60 100

59-30 90

30-15 70

Dexamethasone was started at 20-40 mg weekly based on performance status.

E88 - IMMUNOGLOBULIN FREE LIGHT CHAINS
AND NT-PROBNP ALLOW EARLY CARDIAC
DAMAGE DETECTION IN PATIENTS WITH
PLASMA CELL DISORDERS
G. Lobreglio, D. Stasi, A. Trovè, F. Sicuro
Department of Clinical Pathology, “Vito Fazzi” General
Hospital, ASL Lecce, Italy

Background and Aims. In immunoglobulin light chain
amyloidosis a plasma cell clone synthesizes an unstable
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misfolded light chain which is prone to aggregate and
forms amyloid fibrils in target organ; clinical manifesta-
tions reflect advanced organ damage. In this study we
exploited if serum free light chain and NT-proBNP may
be sensitive biomarkers of presymptomatic early cardiac
involvement. Methods. During routine clinical practice
we observed 43 patients with a serum monoclonal protein
(43- 91 years of age; 27 men and 16 women; 20 patients
had IgG κ, 13 IgG λ, 4 IgA κ, 4 IgA λ, 2 IgM κ) who were
evaluated with the current well standardized biochemical
and imaging tests. Serum free κ and λ isotype levels
(FLC) were measured using an immunoturbidimetric
assay on the Roche Modular P analyzer (Freelite kit, The
Binding Site Group Ltd, Birmingham, UK); NT-proBNP
was measured with an automated electrochemilumines-
cence assay on Roche Elecsys analyzer. Results. All
patients except one had high κ or lamba FLC with abnor-
mal κ/λ ratio; at first visit, 18 patients (41,8%) had unex-
plained NT-proBNP level higher than the age and sex-
specific reference range. AL amyloidosis was successive-
ly diagnosed in 8 of these patients (19,1%) with standard
procedure; all these patients had elevated difference
between involved and uninvolved light chain (FLC-diff
>18 mg/dl). Discussion and Conclusions. Elevated FLC
level with abnormal κ/lamba ratios and FLC-diff in com-
bination with high level of NT-proBNP may allow early
detection of cardiac disfunction caused by amyloidoge-
netic light chain and, therefore, should promptly trigger
procedures to diagnose these insidious diseases.

E89 - FREE LIGHT CHAIN BURDEN AND
ELEVATED ALKALINE PHOSPHATASE IDENTIFY
PATIENTS WITH NON-CARDIAC AL AMYLOIDOSIS
AND POOR OUTCOME
G. Palladini, P. Milani, M. Basset, A. Foli, G. Merlini
Amyloidosis Research and Treatment Center,
“Fondazione IRCCS Policlinico San Matteo”, and
Department of Molecular Medicine, University of Pavia,
Pavia, Italy

Background. Heart involvement is the main prognostic
determinant in AL amyloidosis. The outcome of patients
with non-cardiac disease, who are generally considered
low-risk, has not been systematically studied. Objectives.
To identify factors affecting survival in non-cardiac AL
amyloidosis. Methods. We selected 135 newly-diagnosed
stage I patients without cardiac involvement from the
Pavia database. Results. Involved organs were kidney
(82%), soft tissues (16%), liver (13%), peripheral nervous
system (10%), gastrointestinal (GI) tract (10, 7%), and
79% had >1 organ involved. Fifty-two patients (38%)
received melphalan/dexamethasone (MDex), 42 (31%)
bortezomib-based regimens, 14 (10%) stem cell trans-
plant (ASCT), and 13 (10%) thalidomide-based regi-
mens. After a median follow-up of 51 months, 23 patients
(17%) died (5-year survival: 82%). Death was cardiac in
12 patients (52%) who had developed cardiac involve-
ment. All had baseline dFLC >100 mg/L, 7 had failed to
respond to therapy, and the remaining had relapsed. Eight
patients (35%) died of liver failure. Six had liver involve-
ment at baseline, and 2 developed hepatic amyloidosis

during the follow-up, but had elevated alkaline phos-
phatase (ALP) at baseline (1.3 and 1.4 times the u.r.l.,
respectively). Five were non-responders and 3 had
relapsed. One patient died due to GI bleeding during
ASCT, 1 due to myelodysplasia (5.9 years after 6 cycles
of MDex), and 1 due to colorectal cancer (6.5 years after
diagnosis). Only the two latter not disease-related deaths
occurred in patients who presented with normal ALP and
dFLC <100 mg/L. Elevated ALP (HR 5.11, P<0.001) and
dFLC (HR 4.79, P<0.001) were independent prognostic
factors. Conclusions. In Stage I AL amyloidosis, fatal car-
diac involvement develops only in patients with baseline
dFLC >100 mg/L, and liver involvement emerges as a
significant cause of death predicted by elevated baseline
ALP. These patients should be treated aggressively to pre-
vent terminal organ damage.

E90 - PROTEIN STUDIES IN LIGHT-CHAIN
AMYLOIDOSIS
T. Pika,1 P. Lochman,2 P. Pusciznova,1 J. Minarik,1

J. Bacovsky,1 V. Scudla1

1Department of Hematooncology, University Hospital
Olomouc, Czech Republic; 2Department of Clinical
Biochemistry, University Hospital Olomouc, Czech
Republic

Backround. Light-chain amyloidosis (AL) is a plasmocel-
lular dyscrasia with deposition of fibrils consisting of
monoclonal immunoglobulin light chains, leading to mal-
function of the affected organs. Analysis of monoclonal
immunoglobulin (MIg) is among the most important
aspects in the diagnosis and monitoring of the disease.
Objectives. The aim of the study was the detailed analy-
sis of MIg in patients with AL. Methods. The analyzed
group comprised serum and urine samples from 27
patients with AL, examined at the time of diagnosis. In all
samples we performed SPE, sIFE, free light chain (FLC),
UPEP and uIFE analysis. In 13 patients we provided
determination of heavy/light chain (HLC) pairs and also
quantification of IgG and IgA subclasses of immunoglob-
ulins. For the analysis, SPAplus turbidimeter was used.
Results. SPE and IFE identified MIg in 17/27 patients
(4xIgGλ, 4xIgAλ, 1xIgGκ, 1xIgDλ, 10xλonly). UPEP
and uIFE detected urine MIg in 15/27 patients (11xλonly,
1xκonly, 2xIgGλ+λ, 1xIgAλ+λ). In the case of FLC we
detected abnormality in 25/27 patients with pathology of
κ/λ ratio. HLC and subclasses analysis was performed in
13 patients (4xIgAλ, 2xIgGλ, 3xλonly, 4xIFEnegative).
In case of IgA isotype the pathology of HLC and HLC
ratio was detected in 3/4 patients, in 3/4 patients the ele-
vation of IgA1 was found. In case of the IgG, pathology
of HLC was observed in 2/2 patients, in one case IgG1, in
the second IgG4. In λonly and IFEnegative samples we
found pathology of HLC levels and HLC ratio in 6/7
patients, but only in IgG class. Conclusions. Our results
support the importance of FLC examination as a funda-
mental parameter for the diagnosis and monitoring of
patients with AL. To determine the significance of HLC
analysis we need an extension of the existing group of
patients.
Supported by IGA CR NT 12451/5, NT 14400.
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E91 - HEAVY/LIGHT CHAIN QUANTIFICATION
IDENTIFIES CLONAL PLASMA CELL DISEASE IN
PATIENTS WITH AL AMYLOIDOSIS AND NORMAL
SERUM FREE LIGHT CHAIN RATIO
T. Prokaeva,1 B. Spencer,1 N. McConnell,2 R. O’Hara,2

V. Sanchorawala,1 D.C. Seldin,1 L.H. Connors1

1Amyloidosis Center, Boston University School of
Medicine. Boston, MA, USA; 2The Binding Site,
Birmingham, UK

Background. Serum and urine immunofixation elec-
trophoreses (SIFE/UIFE) are used for detection of clonal
immunoglobulins in AL amyloidosis. Serum free light
chain (sFLC) testing provides a quantitative measure of
clonal disease; however, up to 20% of patients may have
uninformative sFLC values. Objectives. The Hevylite

®

assay was used to assess the potential role of serum
heavy/light chain (sHLC) pairs in quantification of clonal
disease in AL amyloidosis. Methods. The study included
199 AL patients. Serum samples were obtained at initial
evaluation and stored at -20°C. SIFE/UIFE were per-
formed on site. sHLC pairs were assessed by Hevylite

®

assay at the Binding Site; normal ratios were:1.12-3.21 for
IgGκ/IgGλ; 0.78-1.94 for IgAκ/IgAλ; and 1.18-2.74 for
IgMκ/IgMλ. sFLCs were assessed by Freelite

®
assay. In

103 cases, sFLC testing was performed on site; 96 cases
were tested at The Binding Site. Results. Of 199 AL sera,
the sFLC and sHLC ratios were abnormal in 163 (81.9%)
and 105 (52.8%) of cases, respectively. Clonal SIFE/UIFE
bands were detected in 187 (94%) cases. An abnormal
sHLC ratio was found in 25 of 36 (69.4%) samples with a
normal sFLC ratio and in 2 of 12 (16.7%) samples with no
SIFE/UIFE band. Of 105 patients with an abnormal sHLC
ratio, 78 (74.3%) had a single abnormal HLC pair, while 27
(25.7%) had multiple abnormal HLC pairs. A discrepancy
between sHLC and SIFE/UIFE was found in four cases.
Conclusions. All patients in this series had clonal disease
by sFLC, sHLC, and/or IFE. The combined use of the
sFLC and sHLC ratio yielded quantifiable information in
94.5% of cases. The significance of multiple abnormal
sHLC pairs requires further investigation: it may reflect
reduced clearance due to renal insufficiency; incomplete
immunoglobulin class switching; or oligoclonal disease.
The Hevylite

®
assay has potential for quantification of dis-

ease in AL patients with a normal sFLC ratio.

E92 - HOW DO HEMATOLOGIST EVALUATE AND
TREAT SYSTEMIC AL AMYLOIDOSIS? CURRENT
DATA FROM URUGUAY AND ARGENTINA
E. Riva,1 V. Otero,2 N. Schutz,2 E. Nucifora,2 A. Cardeza,3

D. Fantl2

1Cátedra de Hematología, Hospital de Clínicas,
Montevideo, Uruguay; 2Hospital Italiano de Buenos
Aires, Argentina; 3Sociedad Uruguaya de Hematología,
Uruguay 

Background. AL amyloidosis is a rare disease caused by
deposition of abnormal proteins causing damage and dis-
function of different organs or tissues. It is a plasma cell
dyscrasia in which a monoclonal protein is detectable in
urine and/or serum in >95 percent of affected patients by

immunofixation and measurement of serum free light
chains (sFLC). sFLC have improved diagnosis and follow
up of this disease. Objectives. To describe current practice
in Argentina and Uruguay concerning diagnosis, evaluation
and treatment of systemic AL amyloidosis. To evaluate
access to sFLC measurement in clinical practice. Methods.
A predefined written survey was delivered via email to cer-
tified hematologists, through the Argentine Society of
Hematology and Uruguayan Society of Hematology.
Completion of the Survey was anonymous and voluntary.
Results. Bone marrow biopsy and Congo Red staining are
performed in over 90% of patients at diagnosis. sFLC
assays are evaluated in around 50% of the patients in each
country. Between 50 and 60% of hematologists include
BNP or ProBNP and cardiac MRI in the usual workup. 25%
of physicians in Uruguay have never diagnosed a patient
with amyloidosis and did not fill treatment options (Table
1). Treatments preferred are those based on Bortezomib or
Melfalan+corticosteroids, either for candidates and non-
candidates to transplant. Few hematologists have indicated
bone marrow transplant for amyloidosis patients (35% in
Argentina and 34% in Uruguay) (Figure 1). Conclusions.
Even though most AL amyloidosis patients receive
Bortezomib-based treatments, we still need to define the
standard of care considering current guidelines and
Bortezomib reimbursement policies. The access to sFLC
measurements is limited and variable between centers in
both countries and also needs to be improved.

Table 1: Descriptive analysis of AL amyloidosis evaluation

Figure 1.
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E93 - CLINICAL AND CYTOGENETIC FEATURES
OF LIGHT CHAIN AMYLOIDOSIS PATIENTS WITH
A dFLC BELOW 50 MG/L AT FIRST DIAGNOSIS
S.O. Schönland, T. Bochtler, C. Kimmich, A. Jauch,
A. Kristen, H. Goldschmidt, A.D. Ho, U. Hegenbart
Amyloidosis Center, Univ. Heidelberg, Heidelberg,
Germany

Background. Amyloid light chain (AL) amyloidosis is a
rare and life-threatening protein-misfolding disorder. A
major challenge is the quantification of the underlying
clonal B or plasma cell disorder in patients with very low
free light chains in serum (difference of κ and λ FLC
below 50 mg/l). In most clinical trials dFLC<50 is an
exclusion criterion; additionally, these patients are also
underrepresented in many retrospective analyses because
their serologic/hematologic response cannot be reliably
measured. Objectives. Characterization of AL amyloido-
sis patients with dFLC<50. Methods. We retrospectively
analysed 359 newly diagnosed (between 2003-2014) AL
patients with first-line treatment of either melphalan-dex-
amethasone (Mel-dex) or bortezomib or high-dose mel-
phalan followed by autologous stem-cell transplantation
(HDM) who had received cytogenetic evaluation by
iFISH. Results. Clinical characteristics and results are
depicted in Table 1.

Table 1.

Patients with cardiac involvement (42 vs. 82%) and high-
er Mayo Score (median 1 vs. 2) were underrepresented in
patient with dFLC<50. Consecutively, KI was higher
(median 85 vs. 80) and kidney involvement (90% vs.
60%) was more common. All analysed chromosomal
aberrations were not associated with dFLC<50 (all p val-
ues >0.5), although plasma cell count of the bone marrow
was lower (7% vs. 12%). Overall survival (OS) was bet-

ter in patients with dFLC<50 regardless of treatment
type: Mel-dex (median OS 19 months vs. not reached,
p=0.02), Bortezomib group (median OS 16 months vs.
not reached, p= 0.03) and HDM (median OS 97 months
vs. not reached, p=0.03). Conclusions. AL patients with a
dFLC <50 mg/l at first diagnosis represent a distinct clin-
ical entity with a small plasma cell clone irrespective of
iFISH results. This entity is associated with a low Mayo
Score and has a very favourable OS. Results of prospec-
tive clinical trials might be adversely influenced by the
exclusion of those patients.

E94 - SERIAL MEASUREMENT OF FREE LIGHT
CHAIN DETECTS POOR RESPONSE TO THERAPY
EARLY IN PATIENTS WITH AL AMYLOIDOSIS
C. Shimazaki, S. Fuchida, A. Okano, M. Hatsuse,
S. Murakami
Department of Hematology, JCHO Kyoto Kuramaguchi
Medical Center Kyoto, Japan

Background. Serum free light chain (sFLC) assays are
important in diagnosis and monitoring of patients with
multiple myeloma (MM). The short half-life of κ and λ
FLC means that serum FLC assays may provide a more
rapid indication of the response to treatment. We have
previously demonstrated that close serial monitoring of
FLC twice weekly during therapy is useful to evaluate the
response to chemotherapy in patients with newly diag-
nosed MM, and earlier disease assessment by serum FLC
assays may be of value in detecting poorly responding
patients who need alternative forms of therapy (IJH
96:664, 2012). Patients and Methods. sFLC was meas-
ured using a FLC assay kit (The Biding Site Ltd,
Birmingham, England) once weekly in two patients with
AL amyloidosis treated with bortezomib and dexametha-
sone (BD). Results. Case #1: A 67-years-old man with AL
amyloidosis (λ) had amyloid deposition in heart, kidney,
stomach and liver. He was treated with 2 courses of mel-
phalan and dexamethasone (MD), followed by 2 courses
of BD. Involved sFLC decreased but rapidly increased in
the latter part of each MD chemotherapy cycle before the
next cycle started, suggesting that the response to MD
may not be enough for induction therapy in this patient.
During BD phase, rebound of sFLC level in the latter part
of each chemotherapy cycle was not observed. After 2
courses of BD, he achieved VGPR. Case #2: A 68-years-
old man with AL amyloidosis (κ) had amyloid deposition
in heart, kidney and stomach. He was treated with high-
dose dexamethasone followed by BD. During BD phase,
rebound of sFLC level in the latter part of each
chemotherapy cycle was minimal, and he achieved CR
after 4 courses of BD. Conclusions. Serial weekly moni-
toring of FLC might be useful to evaluate the response to
chemotherapy in AL amyloidosis.
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METHOD EVALUATION AND
COMPARISON

F95 - EFFECTIVE USE OF HEVYLITE®:
JUDGEMENT BASED ON OPERATING EXPERIENCE 
P. Anderssohn, R. Kristoferitsch
Landeskrankenhaus Hochsteiermark, Institut für
Medizinische und Chemische Labordiagnostik,
Leoben, Austria

Background. Quantifying of paraproteins in gammopathies
has so far usually been done by measuring the M-gradients
of the serum-protein-electrophoresis (SPE). Together with
the quantitative determination of the immunoglobulins
(Ig), in fact the real percentage of the monoclonal (mc) Ig
can only be estimated. Additional particular problems are
caused by the hidden M-gradients, slight M-gradients and
a simultaneous polyclonal state. Moreover, the nephelo-
metric determination of the total–Ig cannot always be
regarded as unproblematic (influenced by the plasma-vol-
ume, concentration depended IgG half lives). By means of
Hevylite® the correspondent κ- and λ-subtypes of the Ig can
be identified in quantitative terms and thus the relation of
the involved and non-involved Ig-concentration can be cal-
culated. Objectives. Objective quantification of problemat-
ic M-gradients and their effective use in Patient-
Monitoring. Methods. Hevylite®, serum-protein-elec-
trophoresis (SPE) and total-immunoglobulins (Ig). Results.
- Hevylite® provides valuable assistance in quantification
of M-Proteins in special cases (Figure 1); - the
“Pairsuppression” is a valuable predicting parameter; -
individually considered data also within the known refer-
ence values may be of importance. Conclusions. Hevylite®

is a valuable method in quantification of M-Proteins: - it is
a specifying tool, especially in problematic cases; - in some
setting replacement of SPE and/or Ig is possible or even
worthwhile; - and last but not least it may give us addition-
al information (risk assessment).

Figure 1. Pat. L.W.: Monoclonal IgA/λ (in β)+Nephrotic
Syndrome.

F96 - EVALUATION OF HEVYLITE® ASSAYS FOR
THE QUANTIFICATION OF IgA MONOCLONAL
COMPONENTS
M. Berardi,1 C. Nozzoli,2 A. Terreni,1 M. Staderini,2

T. Biagioli,1 M. Brogi,1 A. Bosi,2 A. Caldini1

1Laboratorio Generale; 2Ematologia, AOU Careggi,
Firenze, Italy

Background. In patients with Monoclonal Gammopathies

(MG) monoclonal component (MC) quantification is neces-
sary for differential diagnosis, risk stratification and assess-
ment of response to therapy. Serum Protein Electrophoresis
(SPE) is the recommended technique to identify and meas-
ure MC. When MC is not quantifiable by densitometry,
nephelometric assays for intact immunoglobulins may be
used. However, such assays can be limited by measurement
of background polyclonal immunoglobulins, lack of anti-
gen recognition and lack of parallelism with polyclonal cal-
ibrators. Hevylite® immunoassays (Binding Site, UK)
allows to quantify immunoglobulin Heavy-Light Chain
(HLC) pairs, providing also an index of clonality by means
of Ig’k/Ig’λ ratios. Objectives. To evaluate HLC assay for
the quantification of MC in IgA MG patients. Methods. 132
sera from 122 patients, selected on the basis of IgA positive
serum immunofixation (sIFE), were analysed. Total IgA
values were compared with the sum of HLC IgAk and
IgAλ. In 34 (26%) samples the MC was quantifiable by
densitometry and results were compared with the involved
HLC value. Results. A good correlation between total IgA
and IgAk+IgAλ values (y=-0.482+1.070x; R2=0.95; p
<0.0001) was found and also Bland-Altman analysis did
not show significant differences (mean difference: 0.12
g/L, CI 95%: -4.37; +4.60) . The correlation between den-
sitometric MC measurement and involved HLC value
was acceptable (n=34; y=-0.519+1.162x; R2=0.98; p
<0.0001), but Bland-Altman analysis showed a higher
mean difference (1.04 g/L, CI 95%: -4.69; +6.78), proba-
bly due to the different analytical principles. It is worth
noting that in 26 samples (20%) in which a small IgA MC
was identified by sIFE, IgA HLC ratios were within the
normal range. Conclusions. Our results suggests that
HLC measurement can be useful to support the quantifi-
cation of IgA MC not quantifiable by SPE. 

F97 - COMPARISON OF WALDENSTRÖM
MACROGLOBULINEMIA RESPONSES USING
IMMUNOGLOBULIN HEAVY/LIGHT CHAIN
ANALYSIS AND CONVENTIONAL
ELECTROPHORESIS TECHNIQUES
E.M. Boyle,1 J. Lejeune,2 S. Manier,3 L. Musset,4

C. Bories,5 R. Dulery,6 S. Guidez,7 S. Bonnet,8

G. Fouquet,7 B. Onraed,9 J.-L. Faucompré,10 S. Tricot,11

S. Poulain,12 V. Leblond,13 X. Leleu,7 S. Harding14

1Molecular pathology, Institute of Cancer research,
Sutton, UK; 2Biostatistics, Hôpital Saint-Louis, AP-HP,
Université Paris 7, Paris, France; 3Service des Maladies
du Sang, Hopital Huriez, CHRU, Lille, France;
4Department of immunology, Hopital Pitie-Salpetriere,
Paris, France; 5Maladies du Sang, Hôpital Claude
Huriez, Lille, France; 6Hematology, Claude Huriez
University Hospital, Lille, France; 7Service des
Maladies du Sang, Hopital Claude Huriez, CHRU Lille,
Lille, France; 8Maladies du Sang, Hopital Huriez,
CHRU Lille, Lille, France; 9Service de biochimie
proteine, Hôpital Huriez, CHRU Lille, Lille, France;
10Hopital Huriez, Lille, France; 11Departement of
Hematology, Hopital de Valenciennes, Valenciennes,
France; 12Service d’Hématologie Immunologie
Cytogénétique, Hopital de Valenciennes, Valenciennes,
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France; 13Hematology, Hôpital Pitié-Salpêtrière, Paris,
France; 14The Binding Site Group Ltd, Birmingham, UK

Background. Response assessment in Waldenstrom’s
macroglobulinaemia (WM) is reliant upon the reductions
in the monoclonal IgM (m-IgM). This may be challenging
to measure with conventional electrophoresis (SPEP) and
immunofixation but may be improved by the heavy/light
chain assay. Methods. We compared the efficacy of 3 tech-
niques in WM disease assessment among 78 patients at
diagnosis with an additional assessment during follow-up
in 25 patients. Sera were analysed retrospectively using the
IgM Hevylite immunoassay (Binding Site, UK) on a
SPAPLUS (Binding Site, UK) analyser. Results were com-
pared to SPEP and Immunofixation (Sebia, Hydrasys II),
tIgM (Binding Site, UK) and established normal ranges
(IgMκ: 0.19-1.63 g/L; IgMλ: 0.12-1.01 g/L; IgMk/IgMl
ratio: 1.18-2.74; total IgM: 0.5-2 g/L). dHLC (monoclonal
isotype IgM HLC–uninvolved isotype IgM HLC) was used
as an assessment of m-IgM. Results. At presentation all
WM patients had an abnormal IgMκ / IgMλ ratio, 2/48
IgMκ and 9/30 IgMλ patients were not quantifiable by
SPEP and 4 patients had m-IgM within normal range on
tIgM. There were considerable differences in the m-IgM
concentration measured by the three tests. However,
responses assigned by the test during follow-up were
remarkably consistent (Table 1). Interestingly, IgMκ/IgMλ
ratios indicated residual disease in 5/25 patients in whom
electrophoresis indicated a CR, in 2/5 of these patients the
abnormal ratio was driven by a suppression of the unin-
volved HLC IgM. Furthermore, in 7/25 patients tIgM val-
ues fell within the normal range during monitoring, and
IFE was required to confirm m-IgM. In 7/7 patients
IgMκ/IgMλ ratios remained abnormal. Conclusions. We
demonstrate that Heavylight assay me be used to quantify
accurately WM both at diagnosis and during follow-up.

Table 1. Comparison of response assignment using elec-
trophoretic techniques (SPEP/IFE), total IgM/IFE
(tIgM/IFE) to IgM HLC. 

F98 - QUANTIFICATION OF FREE LIGHT CHAINS:
COMPARISON OF TWO NEPHELOMETRIC
ASSAYS
C. Butticaz, A. Cretignier, V. Aubert
Service of Immunology and Allergy, University Hospital,
Lausanne, Switzerland

Serum free light chains (FLC) quantification has become
an important tool for the diagnosis and monitoring of mon-
oclonal gammopathies. In the present study, we compare
the analytical performance of the monoclonal antibody-
based assay N-Latex (Siemens) to the established poly-
clonal antisera-based assay Freelite (The Binding Site).
According to the manufacturer, the N Latex assay is able to
detect an excess of antigen when combined with the
ProSpec(®) nephelometer. To confirm this feature, we ana-
lyzed four samples known to induce a prozone effect. At an
initial dilution of 1:100, the Freelite assay gave falsely low
results while the N Latex was able to detect the excess and
automatically re-analyze the sample at higher dilution.
Methods comparison was performed on thirty selected
samples spanning a wide range of free light chains values.
All samples were obtained from patients with monoclonal
gammopathy and analyzed on the BN ProSpec(®) neph-
elometer, according to the manufacturers’ instructions. We
found good correlation for FLC κ (r2=0.99) but not for
FLC λ (r2=0.75). However, this poor correspondence
appeared to have no clinical significance, since good
agreement in interpretation was observed for κ, λ and the
κ/λ ratios. To assess if therapy could be monitored indiffer-
ently on both assays, we extended our study to fourty-three
serum taken from thirteen oncologic patients over the
course of the year. According to our preliminary observa-
tions, N-Latex assay gave significantly higher FLC λ val-
ues leading to lower κ/λ ratios. Switching from one assay
to the other would result in clinical misinterpretation.
Moreover, the N-Latex assay gave discordant results for
two patients with monoclonal FLC κ. Our results show that
the two assays perform differently in clinical practice, and
that they are not easily interchangeable. Therefore, treated
monoclonal gammopathy should always be monitored by
the same assay in a single laboratory.

F99 - EVALUATION OF HEVYLITETM FOR THE
DIAGNOSIS OF MONOCLONAL
IMMUNOGLOBULIN HEAVY CHAINS
C. Chapuis Cellier,1 N. Couprie,2 V. Lombard,1

M.N. Kolopp Sarda1

1Laboratoire d’Immunologie, Centre de Biologie Sud,
Centre Hospitalier Lyon Sud, Lyon, France;
2Département d’Hématologie, Lyon, France

Background. Heavy chain diseases are characterized by
the production of mononoclonal immunoglobulin heavy
chains without corresponding light chains. The laborato-
ry diagnosis of this condition relies on serum protein
electrophoresis (SPEP), electrophoresis-immunofixation
(IFE) and immunoselection (IS). Objectives. In 2009,
Bradwell et al. developed immunoglobulin heavy/light
chain immunoassays, HevyLiteTM allowing the specific
measurement of serum IgA, G or M-k and IgA, G or M-
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λ concentrations. We postulated that the summation of
IgGκ and IgGλ or IgAκ and IgAλ compared to the con-
centration of IgG or IgA might be indicative of mono-
clonal heavy chain proteins (HC). Methods. Capillary
zone electrophoresis was used to screen for M-compo-
nents which were either typed by immunodisplacement
on the capillary system or with a semi-automated IFE
technique. The presence of monoclonal HC proteins was
ascertained using IS according to Radl (1970).
Immunoglobulins were quantified by immunonephelom-
etry. Serum IgGκ and IgGλ or IgAκ and IgAλ were quan-
tified by immunoturbidimetry on SPAplusTM using the kit
IgG and IgA HevyliteTM. The difference D between meas-
ured IgG or IgA and the summation of IgGκ and IgGλ or
IgAκ and IgAλ was calculated and a ratio established
between D and IgG or IgA, R=D/IgG or IgA. Results. 22
sera issued from 14 patients were diagnosed with mono-
clonal g (19/22) or a (3/22) HC using IS. SPEP results
were normal in 8 sera. In 13, 7 and 2 sera, IFE results
were positive, dubious and negative respectively. Using
HevyLiteTM, 17 sera clearly demonstrated the presence of
g or a-HC (78%) with R <85%. In the 5 remaining sera
the results were dubious and R ≥85%. Conclusions.
HevyLiteTM provides information similar to the combina-
tion of SPEP and IFE or with IS alone with a sensitivity
of 100% when R<85% for the diagnosis of HC proteins.

F100 - EVALUATION OF A METHOD TO DETECT
PROZONE/HOOK EFFECT/ANTIGEN EXCESS
PHENOMENON FOR FREE LIGHT CHAIN
QUANTIFICATION USING A SIMPLE POOLING
PROTOCOL
V. De Guire,1 F. Courjal,2 R. LeBlanc,3 I. Blasutig,4

M. Malvaso,1 M. Piché,1 H. Harbec,1 A. Roméro Ospina1

1Department of Clinical Biochemistry, Maisonneuve-
Rosemont Hospital, Montreal, QC, Canada; 2The Binding
Site Group, Birmingham, UK; 3Department of Hematology-
Oncology, Maisonneuve-Rosemont Hospital, Montreal,
QC, Canada; 4Deprtment of Clinical Biochemistry,
University Health Network, Toronto, Canada

Background and Objectives. Antigen excess is an impor-
tant issue that can lead to underestimation of patient
results and misdiagnosis. With patient samples which can
range from less than 1mg/L to over 100 000mg/L, serum
free light chain (FLC) measurement is especially prone to
this interference. Methods. We propose a methodology
based on sample pooling for a fast and cost effective
method to detect of antigen excess phenomenon for
serum free light chain quantification. Our strategy was
evaluated on the Immage (Beckman) and on the BNII
(Siemens) nephelometers using the Freelite® assay (The
Binding Site). Results. First, we evaluated the sensitivity
of our strategy using a pool of 15 mixed samples spiked
with different concentrations of κ free light chain.
Secondly, patients with antigen excess ranging from
1099,3 to 89174 mg/L of κ or λ free light chain were effi-
ciently detected using our strategy. Our data also suggest
that pools as many as 43 different patients could be used
for antigen excess detection. Finally, we report real cases
where our pooling protocol identified antigen excess on

the Immage and BNII in routine analyses. Conclusions.
We described and validated a strategy based on sample
pooling for detection of antigen excess on free light chain
measurement. This approach could be suitable for any
laboratory measuring serum free light chain that does not
currently have an instrument platform for detection of
antigen excess.

F101 - DETECTION OF URINARY FREE
IMMUNOGLOBULIN LIGHT CHAINS BY TWO
NEPHELOMETRY-BASED METHODS.
COMPARISON WITH URINE IMMUNOFIXATION
C. Donlo Gil, I. Vallés Díez, S. Hermoso Durán,
A. Galar Aizpún, A.M. Grijalba Uche
Laboratorio Unificado, Complejo Hospitalario de
Navarra, Pamplona, Spain

Background. Electrophoresis and immunofixation are
useful in the diagnosis, prognosis and monitorization of
monoclonal gammopathies. Serum free light chains
analysis has proved to be valuable for its screening and
managing. Bence Jones proteins (BJP) nephelometric
measurement is presently not recommended, it is still
requested in some laboratories. Objectives. To evaluate
the usefulness of urinary free light chains (UFLC) meas-
urement by nephelometry in the detection of BJP as an
alternative method to urinary immunofixation (UIMF),
and to compare two different UFLC quantification kits.
Methods. Urine samples from 91 patients were collected.
UIMF and BJP measurement was realised. UFLC quan-
tification was done in a BN™II (Siemens) analyzer, using
two different kits: BNA.FRK.FRL (New Scientific (NS),
cut-off: κ=1 mg/dL; λ=0.7 mg/dL) and Freelite™
(Binding Site (BS), cut-off: κ=2.4 mg/dL; λ=0.7 mg/dL).
Negative or positive results were reported according to
the presence/absence of monoclonal bands (UIMF), and κ
or λ UFLC concentrations compared to the cut-off values.
Results. Cohen’s κ coefficient (CKC) between both
UFLC quantification methods was 0.69 (substantial) for
κ BJP and 0.86 (almost perfect) for λ BJP. When κ and λ
UFLC together were compared to UIMF, CKC was sub-
stantial for both methods: 0.69 for BS and 0.66 for NS.
Sensitivity and specificity using BS were 92.5% and
78.4%, respectively, whereas they were 100% and 68.2%,
respectively, for NS (Table 1). Conclusions. In the detec-
tion of BJP, the high CKC detected between two neph-
elometry-based methods and UIMF suggests its use as a
previous screening. Despite of a higher sensitivity
obtained with NS kit, BS kit showed better specificity and
slightly higher CKC. In addition, BS reagents can be
equally used with serum or urine samples. In conclusion,
when UFLC detection is needed, BS reagents shows sev-
eral advantages for its introduction in the laboratory.

Table 1. Detection of UFLC by immunofixation and two
nephelometry-based methods.
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F102 - IgA SUBTYPES: A SUPPLEMENT TO
M-PROTEIN QUANTIFICATION BY
ELECTROPHORETIC METHODS IN MONITORING
PATIENTS WITH MULTIPLE MYELOMA 
J. Elssner-Freund,1 C. Röllig,2 S. Richter,2 U. Platzbecker,2

G. Siegert,1 H. Kostka1

1Institut für Klinische Chemie und
Laboratoriumsmedizin, Universitätsklinikum an der
Technischen Universität, Dresden, Germany,;
2Medizinische Klinik und Poliklinik I,
Universitätsklinikum an der Technischen Universität,
Dresden, Germany

Background. For monitoring patients with multiple
myeloma (MM), the quantification of the M-protein is
recommended by electrophoretic methods. Monoclonal
IgA (mIgA) often migrates into the β-fraction, leading
to difficulties in determining the M-gradient.
Alternatively IgA subtypes can be quantified by
Hevylite®, an immunoassay measuring both light-chain
restricted immunoglobulins separately (IgAκ and IgAλ).
Objectives. We investigated whether the quantification
of mIgA by standard electrophoretic method can be
improved by using Hevylite. Additionally in a case
study the determination of the IgA subtypes reflecting
the proportion of mIgA with a definable M-gradient by
electrophoresis during monitoring was estimated.
Methods. In sera from 88 patients with IgA monoclonal
gammopathy the monoclonal component was deter-
mined using electrophoretic tests (SPEP, serum protein
electrophoresis; CE, capillary electrophoresis; IFE,
immunofixation; Sebia, Lisses, France) Freelite® (FLC,
free light chains) and Hevylite® (HLC, IgAκ/IgAλ; The
Binding Site, Schwetzingen, Germany). In a MM
patient (IgAλ) SPEP, CE, IFE, FLC and HLC were
examined during therapy (n=18). The mIgAλ was calcu-
lated [mIgAλ=IgAλ-(IgAκ/1.18)] and compared to the
quantified M-protein (SPEP). Results. In the 88 patients
with IgA monoclonal gammopathy the M-protein was
detectable in 69.3% and 87.5% using SPEP and CE,
respectively. FLC was abnormal in 68.2%. In contrast
HLC ratio was abnormal in 93.2%. Combination of the
HLC ratio and SPEP or CE increased the sensitivity to
96.5%. The M-protein (SPEP) from the patient with
MM ranged from 0.8-37.1g/L during monitoring of the
therapy. The HLC ratio and the calculated mIgAλ corre-
lated with the M-Protein during the entire treatment
period (r2=0.997). Conclusions. In IgA monoclonal
gammopathies the calculated monoclonal IgA using
Hevylite® test is a reliable method with a higher sensi-
tivity than SPEP and CE in our cohort, especially for
patients with M-proteins migrating into the β-fraction.

F103 - MANAGING CARRYOVER EFFECT IN THE
FREELITE ASSAY ON THE SPA PLUS
TURBIDIMETER
J. Gonzalez, A. Crivaro
Hospital of the University of Pennsylvania, Department of
Pathology and Laboratory Medicine, Philadelphia, USA

Background. Levels of free immunoglobulin κ and λ

light chains in serum are an important component in
diagnosis, prognosis and monitoring of patients with
monoclonal gammopathies. A clinical laboratory pro-
viding testing for a Hematology/Oncology service with
a myeloma specialty routinely encounters a wide range
of results including levels many hundred times the nor-
mal physiological range. The SPAplus turbidimeter used
to measure free light chains employs a sampling probe
and adequate probe washing is essential to avoid carry-
over of high concentration specimens into neighboring
samples causing falsely elevated results. Objectives. To
determine the significance of carryover using the SPA
plus turbidimeter and to attempt to minimize the effect
on the accuracy of results. Results. Significant levels of
carryover have been noted when samples containing
very high levels of free light chains are run directly pre-
ceding samples of lower concentration e.g. a specimen
with a free κ value of 11,511mg/L produced an elevation
in the adjacent sample from 5.7mg/L to 9mg/L (58%
increase) and a free λ value of 107,649mg/L produced
an elevation in the following sample from 5.6mg/L to
28.1mg/L (400% increase). These findings have obvious
clinical significance for diagnosis and patient monitor-
ing. To attempt to reduce the carryover effect, an addi-
tional 2% alkaline wash for the sample probe was pro-
grammed between each sample. This step adds only a
minimal increase in time for analysis of each specimen
and has significantly reduced or, in some cases, elimi-
nated carryover. Conclusions. Careful review of data is
necessary to ensure the accuracy of results following
samples with high levels of free light chains (>10,000
mg/L). Regular checking of the instrument for carryover
effects should be performed. Re-analysis of samples fol-
lowing very high results may be indicated. Addition of a
2% alkaline wash step to the routine instrument pro-
gramming is highly recommended.

F104 - COMPARISON OF HEVYLITE® RESULTS TO
IMMUNOFIXATION AND SERUM PROTEIN
ELECTROPHORESIS IN CLINICAL SAMPLES
L.M. Hickes, K. Devine, S.M. Meares, R. Parson,
C. Kuus
LabCorp Department of Special Chemistry, Burlington,
NC, USA

Background. Multiple myeloma and plasma cell
dyscrasias are identified using serum protein elec-
trophoresis (SPE), Freelite® and immunofixation (IFX).
IFX is not effective in every instance, as there are cases
where a patient can be negative by IFX, but express a
low level monoclonal protein (M-protein), a free κ (κ),
or a free λ (λ) M-protein. Additionally, IFX is not quan-
titative. SPE may give variable results at low levels of
M-protein (<10g/L). Further, antibody saturation can
cause high levels of M-protein (>30g/K) to appear lower
than actually present. Objectives and Methods. Evaluate
the Hevylite® assay to determine if it provides an advan-
tage in the detection of low level M-Protein and identi-
fication of patients with plasma cell disorders. In the
present study, samples from patients with a history of a
M-protein were screened and combined with an IFX
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result to determine if Hevylite® could confer an increase
in the quantification of high and low M-proteins and
identification of residual disease in samples with a neg-
ative IFX result. Results. The data revealed that the
majority of samples screened had a higher M-protein
constituent as quantitated using Hevylite® versus the
SPE/densitometric data (63/77). A subset of the samples
had an additional abnormality identified using Hevylite®

compared to the IFX result (10/77). Further, when there
was no abnormality in the Hevylite® values (i.e., no ele-
vation in IgG κ/λ, IgA κ/λ, or IgM κ/λ), the majority of
these samples had an abnormal ratio between κ and λ
(18/23 or 78%). Conclusions. Further study is necessary
to determine whether the abnormalities identified using
Hevylite® translate to a change in diagnosis. Additional
work should be conducted to determine whether clinical
recommendations regarding disease monitoring/treat-
ment would be improved using Hevylite® quantification
compared to existing densitometric data.

F105 - POSITIVE URINE FREE LIGHT CHAINS
WITH NEGATIVE SERUM FREELITE–RENAL
CATABOLISM OR MISSING EPITOPES?
S. Holding, T. Walker
Immunology Department, Hull Royal Infirmary, Hull, UK

Background. Occasional patients show urinary free light
chains by immunofixation but normal serum free light
chain ratio (LCR). These are usually low levels (less
than 50mg/L) and match the light chain type of an intact
serum monoclonal immunoglobulin. We hypothesise
that this results from renal catabolism of intact mono-
clonal immunoglobulin. Objectives. To establish the
incidence of these results and if they could result from
renal breakdown or poor sensitivity of the assays for
some epitopes. Methods. (i) Between January 2007 and
December 2014 we identified all patients in whom
serum free light chain ratio (sLCR) was normal but free
light chain was identified in the urine by immunofixa-
tion. Free light chain levels in serum and urine were
measured by Freelite (SPAplus, The Binding Site).
Serum and urine electrophoresis and immunotyping
were performed by caplllary zone or gel electrophoresis
(SEBIA Capillarys or Hydrasys systems). (ii) We meas-
ured urine light chain levels in a selected group of these
patients to establish if the Freelite method was able to
detect them. Results. (i) 305 patients with urinary free
light chain were identified in which serum and urine
were tested within 90 days of each other. 50 had normal
sLCR. Of these, 11 were normal on repeat testing (fresh
urine sample). Urine light chain concentration by den-
sitometry was <50 mg/L in all cases. (ii) Urine was
available for analysis in two patients. In both patients
the measured levels were consistent with those expected
from the densitometry results. Conclusions. Very low
levels of urinary free light chain are common in patients
with normal sLCR. In the two patients examined, the
ability of the Freelite assay to measure urine levels con-
sistent with densitometry suggests that this is due to
renal catabolism and not due to missing epitopes in the
assays.

F106 - COMPARISON OF FREELITE AND N LATEX
METHODS FOR QUANTIFICATION OF SERUM
FREE LIGHT CHAINS
N. Jassam
Lancaster Park Road, Harrogate, North Yorkshire, UK

Background. Serum free light chains (FLC) are recom-
mended as markers of plasma cell dyscrasias. This study
analysed FLC concentrations in a group of patients by the
polyclonal Freelite (Binding Site) and monoclonal N
Latex FLC (Siemens) methods. Due to the large variation
in FLC generation, it is hypothesised that N Latex may
not be able to recognise all available FLC epitopes.
Methods. The study consisted of 36 (24 F, 12 M) attend-
ed haematology clinic in our local hospital. The average
age was 72 (47-95). Results. Despite this small number,
discrepancies could still be seen which may affect patient
monitoring. Linear regression analysis demonstrated R2

values for κ, λ and the ratio of 0.9961, 0.3262 and 0.9831
respectively. This demonstrates that major discrepancies
were seen particularly with the λ quantification. This is
not unexpected as λFLC has the largest diversity. There
were 7 patients with large differences in the FLC quantifi-
cation. In one case, a monitored light-chain only patient,
the N Latex ratio was normal indicating lack of mono-
clonal disease yet the Freelite ratio remained abnormal
due to raised κFLC levels. This result would affect
response assessment. In 2 further patients, Freelite indi-
cated an abnormal ratio with κ monoclonality, which
matched with κ light chains in the urine, yet in both cases
N Latex indicated a normal ratio. Both of these samples
were diagnostic. One patient was asymptomatic and so
this difference would have affected the risk stratification
when looking at risk of progression to myeloma as an
abnormal FLC ratio puts the patient at increased progres-
sion risk and may require increased monitoring by the
haematologist. Conclusions. this small study adds to
existing evidence that the 2 FLC tests differ in their abil-
ity to quantify FLC levels in the sera of monoclonal gam-
mopathy patients and cannot be used interchangeably. 

F107 - EVALUATION OF HEVYLITETM FOR THE
DIAGNOSIS OF MONOCLONAL IgAs
M.N. Kolopp Sarda, C. Chapuis Cellier, C. Lombard
Laboratoire d’Immunologie, Centre de Biologie Sud,
Centre Hospitalier Lyon Sud, Lyon, France

Background. Serum protein electrophoresis (SPEP) and
immunofixation (IFE) are routinely used to identify, type
and quantify monoclonal immunoglobulins. However in
some instances, it is difficult to detect M-components
because they may comigrate with transferrin or C3
spikes. Also, M-IgAs appear as a complex figure of sev-
eral spikes making difficult their quantification.
Objectives. We therefore undertook the evaluation of the
IgA HevyLiteTM assay which is based upon the quantifica-
tion of IgAκ and IgAλ and the calculation of the ratio
IgAκ/IgAλ (IgA HLCr). Methods. Capillary zone elec-
trophoresis was used to screen for M-components which
were either typed by immunodisplacement on the
Capillary system or with a semi-automated IFE tech-
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nique. Immunoglobulins were quantified by
immunonephelometry. Serum IgAκ and IgAλ were quan-
tified by immunoturbidimetry on SPAplusTM using the kit
IgA HevyLiteTM. Results. 157 sera from a collection of
stored samples issued from 122 patients followed for M-
IgA components were studied. They presented with mul-
tiple myeloma (55), MGUS (58), AL amyloidosis (5) and
miscellaneous (4). IgAκ+IgAλ correlated significantly
(R=0.96) with total IgA. Likewise, IgAκ and IgAλ elec-
trophoretic peaks correlated significantly (respectively
R=0.97 and R=0.92) with the concentrations of IgAκ and
IgAλ respectively. 35 samples with no M-IgA peaks were
positive with IFE, of which 8 only had a positive IgA
HLCr. Of the 16 samples with a peak <2 g/L, 5 were pos-
itive for the IgA HLCr. With a peak ≥2 g/L the sensitivi-
ty reached 100%. Conclusions. This study demonstrates
that IgA HevyLiteTM provides a method with 100% sensi-
tivity for identifying M-IgAs when there is an M-spike
with a concentration ≥2g/L. While for samples with no
M-spike IFE remains a more sensitive technique, the IgA
HLCr provides a more precise and accurate estimation of
the monoclonal component.

F108 - A POLYCLONAL V MONOCLONAL
APPROACH TO FLC MEASUREMENT
R.J. Lock
Consultant Clinical Scientist, Immunology and
Immunogenetics, Severn Pathology, North Bristol NHS
Trust, Bristol, UK

The analysis of serum free light chains (FLC) by
immunochemical analysis has been with us for around 15
years. The established assay (Freelite) used polyclonal
antisera in nephelometric and turbidimetric assays. There
are known difficulties with the assay in terms of potential
antigen excess and non-linearity. More recently a second
nephelometric assay has come to market using monoclon-
al antisera to free light chains (N Latex FLC). A third
assay, using multiplex technology and monoclonal antis-
era, has also been described but has not yet come to mar-
ket. A summary of data from our multicentre study com-
paring the Freelite and N Latex FLC assays is provided
(see reference for full details). These data are compared
with other studies in the literature. Our main concern at
the time of the evaluation was that we considered it
unlikely that all monoclonal proteins would behave iden-
tically in the two assays. In general terms the two assays
perform similarly. It is noted that in the studies published
to date (November 2013, at time of writing) there are
cases where the monoclonal assay (N Latex FLC) failed
to detect serum FLC in patients with B lymphoprolifera-
tive disorders, including light chain myeloma, which
were detected by the polyclonal assay (Freelite). There
are sufficient data to suggest the assays are not equivalent
and cannot be used interchangeably. The data support our
contention that some clones might be missed by the more
limited epitope specificity expected of monoclonal antis-
era. It should also be noted that the UK myeloma guides
have been written with the experience of Freelite and, in
view of the differences in the assays, may not be directly
cross applicable to N Latex FLC.

Reference
Lock et al., Ann Clin Biochem 2013;50:255. A multicentre study

comparing two methods for serum free light chain analysis.

F109 - EVALUATION OF HEVYLITETM FOR THE
DIAGNOSIS OF MONOCLONAL IgGs
C. Lombard, C. Chapuis Cellier, M.N. Kolopp Sarda,
I. Dimet
Laboratoire d’Immunologie, Centre de Biologie Sud,
Centre Hospitalier Lyon Sud, Lyon, France

Background. Serum protein electrophoresis (SPEP) and
immunofixation (IFE) are routinely used to identify, type
and quantify monoclonal spike of immunoglobulins. In
2009, Bradwell et al. developed HevyLite (HLC)™
allowing the specific measurement of serum Ig Gκ and
IgGλ concentrations. Objectives. We therefore undertook
the evaluation of the IgG HevyliteTM assay which is based
upon the quantification of IgGκ and IgGλ and the calcu-
lation of the ratio IgGκ/IgGλ (IgG HLCr). Methods.
Capillary zone electrophoresis was used to screen for M-
components which were either typed by immunodisplace-
ment on the Capillary system or with a semi-automated
IFE technique. Immunoglobulins were quantified by
immunonephelometry. Serum IgGκ and IgGλ were quan-
tified by immunoturbidimetry on SPAplusTM using the kit
IgG HevyliteTM. Results. 95 sera from a collection of
stored samples issued from 85 patients followed for M-
IgG components were studied. They presented with mul-
tiple myeloma (60), MGUS (12), and miscellaneous (13).
IgGκ+IgGλ correlated significantly with total IgG
(r=0.958). Likewise, IgGκ or IgGλ electrophoretic peaks
correlated significantly with the respective concentration
of IgGκ (r=0.964) and IgGλ (r=0.939). 20 samples had no
M-IgG peak: 16 were positive with IFE, of which none
had a positive IgG HLCr; Of the 37 samples with a peak
<5 g/L, 10 were positive for the IgG HLCr. With a peak
≥5 g/L the sensitivity reached 100%. We also studied the
influence of the polyclonal background: when the ratio
between the concentration of the peak and the concentra-
tion of the gamma fraction is >37%, IgG HLCr reaches a
sensitivity of 100%. Conclusions. This study demon-
strates that IgG HevyLiteTM provides a method with 100%
sensitivity for identifying M-IgG when there is an M-
spike with a concentration ≥5 g/L or when the ratio
between the concentration of the peak and the gamma
fraction is >37%.

F110 - IS IT POSSIBLE TO MONITOR
MONOCLONAL GAMMOPATHY WITH N LATEX
FLC AS WELL AS FREELITETM?
L. Lutteri, S. Frenay, E. Cavalier
Service de Chimie Clinique, Université de Liège, Liège,
Belgique

Background. The use of free light chain (FLC) assays in
the diagnostic and the monitoring of patients suspected
of monoclonal gammopathy is well established and
advocated in international guidelines. Objectives. To
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compare the monitoring of two patients suffering of
multiple myeloma with two methods for serum free light
chains analysis. Methods. Serum samples were analysed
retrospectively with FreeliteTM on SPA+ (Binding Site)
by turbidimetry and with N Latex FLC on BNII
(Siemens) by nephelometry. Results. The first patient
presented a κ free light chains myeloma in remission
and a renal impairment. The results obtained with
FreeliteTM are: κ=26.4 mg/L, λ=11 mg/L, difference
FLC=15.4 mg/L and the ratio=2.4; in comparison with
N Latex FLC results: κ=25.3 mg/L, λ=38.6 mg/L, differ-
ence FLC=-13.3 mg/L and the ratio=0.66! The second
patient suffered from λ free light chains myeloma.
Higher results of λ free light chains are observed with
FreeliteTM. κ showed good concordance. FreeliteTM iden-
tified progressive disease earlier than N Latex FLC.
Conclusions. Our first case showed that N latex FLC
detected higher concentrations of λ free light chains in
renal impairment. The monitoring of such patients could
be distorted. We also noticed, in the second case, that N
latex FLC assay failed to provide similar clinical infor-
mation about the progression of the disease. In conclu-
sion, some patients can’t be monitored if methods are
used indifferently. Many of the recommendations are
based on FreeliteTM assay and can’t be directly transfer-
able to N Latex FLC assay. 

F111 - COMPARISON OF HEAVY/LIGHT CHAIN
ANALYSIS TO THE MEASUREMENT OF
MONOCLONAL PROTEINS USING CAPILLARY
ZONE ELECTROPHORESIS AND TOTAL
IMMUNOGLOBULINS IN IgA MULTIPLE MYELOMA
PATIENTS
P. Mitchem,1, R. Benjamin,2 T. Hunter1

1Department of Clinical Immunology & Allergy, Viapath
Analytics, King’s College Hospital, London, UK;
2Haematology, King’s College London Hospital NHS
Trust, London, UK

Background. In the event of co-migration of IgA mono-
clonal immunoglobulins (M-Ig) with other serum proteins,
quantification capillary zone electrophoresis (CZE) is chal-
lenging. In such instances international guidelines recom-
mend the measurement of total IgA. Heavy/light chain
(HLC) assays have been developed that quantify κ and λ
immunoglobulin isotypes separately, enabling calculation
of κ/λ ratios and typing of M-Ig. Unlike the measurement
of total immunoglobulins which summates the concentra-
tion of monoclonal and polyclonal isotypic immunoglobu-
lins, HLC provides information on both the involved M-Ig
(e.g. IgAκ in an IgAκ patient) and the uninvolved poly-
clonal HLC-pair (uHLC, e.g. IgAκ in an IgAλ patient).
Here we report the comparison between HLC and the
measurement of monoclonal proteins using CZE and total
immunoglobulins (tIgA) in IgA Multiple Myeloma (MM)
patients. Methods. HLC levels were measured turbidimet-
rically on 90 serum samples (58 IgAκ, 32 IgAλ) from 31
IgA MM patients (17M:14F) at various stages of treatment.
Results were compared retrospectively with CZE and total
IgA (tIgA). Results. Using linear regression analysis, sum-
mated IgAk/IgAl or the individual isotypes (IgAk or IgAl)

correlated well with CZE (IgAk/IgAl n=88,
y=0.9038x+0.6945, R2=0.93, p<0.0001; IgAk n=32;
y=1.071x-0.2653, R2=0.93, p<0.0001; IgAl n=40;
y=0.8615x-0.9164, R2=0.97, p<0.0001) and tIgA
(IgAk/IgAl n=90, y=0.8654x+0.7155, R2=0.91, p<0.0001;
IgAk n=32; y=0.9991x+0.3258, R2=0.91, p<0.0001; IgAl
n=43; y=0.8158x-0.4244, R2=0.93, p<0.0001).
Conclusions. There was excellent correlation between the
concentrations of M-Ig measured using summated
IgAk/IgAl and individual isotypes (IgAk or IgAl) and
those measured with CZE and tIgA. Heavy/light chain
analysis could replace the measurement of total
immunoglobulins by CZE and tIgA when assessing sus-
pected multiple myeloma.

F112 - IMMUNOHISTOCHEMICAL IDENTIFICATION
OF PATHOLOGICAL B-CELL POPULATION IN
MONOCLONAL GAMMOPATHIES USING
HEVYLITE REAGENTS-FIRST EXPERIENCE
T. Pika,1 P. Latalova,2 P. Flodr,2 V. Scudla1

1Department of Hematooncology, University Hospital,
Olomouc, Czech Republic; 2Department of Clinical and
Molecular Pathology, Faculty of Medicine and
Dentistry, Palacky University Olomouc, Czech Republic

Backround. Several methods for identification of clonal
B-cell population in bone marrow samples in monoclon-
al gammopathies (MG) have been used. The most com-
mon are the methods of undirect immunohistochemistry
(IHC) with the separate use of anti-heavy and light
immunoglobulin chain antibodies. Currently available
diagnostic system HevyLite allows simultaneous deter-
mination of pairs of heavy/light chain (HLC) of
immunoglobulin. Objectives. The aim of the study was
to perform IHC identification of monoclonal population
in bone marrow samples using HLC antibodies.
Methods. We evaluated 6 decalcified formalin-fixed
paraffin-embedded (FFPE) bone marrow samples from
patients with multiple myeloma (IgGκ, IgGλ, IgAκ,
IgAλ) and Waldenström macroglobulinemia (IgMκ). In
all samples, IHC was performed using anti-heavy, anti-
light chain and HLC antibodies (IgGκ, IgGλ, IgAκ,
IgAλ, IgMκ, IgMλ), for identification of myeloma and
lymphoplasmocytoma cells, CD138 resp. CD20 and
CD79a antibodies were used. Results. In all samples,
IHC using HLC antibodies recognized clonal cells,
which were identified separately by staining using
heavy and light chain antibodies. The results show that
the use of HLC antibodies by IHC allows differentiating
pathologic population from non cancer background,
which may exhibit a positive result, when using heavy
and light chain antibodies separately. Preliminary
results also indicate the successful use of HLC antibod-
ies in the case of decalcified FFPE samples.
Conclusions. Our preliminary results support the poten-
tial benefit of using HLC antibodies for IHC detection
and typing of pathological B-cell populations in MG
patients. 
Supported by IGA CR NT 12451/5, NT 14400 and
LF_2015_008 grants. Purified HevyLite antisera were
kindly provided by The Binding Site Group Ltd.
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F113 - USING IgM HEVYLITE TO DISTINGUISH
MGUS FROM MALIGNANT DISORDERS WITH
CLONAL IgM PARAPROTEIN
C. Scheid,1 J. Blommer,2 U. Holtick,1 J. Chemnitz,1

G. Malchau,2 T. Streichert,2 M. Hallek1

1Dept. of Internal Medicine 1; 2Institute for Clinical
Chemistry, University Hospital Cologne, Cologne,
Germany

Background. Monoclonal IgM (mIgM) can be found in
elderly patients without evidence of any haematological
disorder but also in patients with lymphomas (NHL), or
myeloma (MM). Both show a positive immunofixation
but have a quite different prognosis and management.
Therefore it is crucial to have diagnostic tools available
that can rapidly distinguish these two scenarios.
Objectives. To analyse the value of using the IgM
Hevylite® κ and λ assays (IgM-HLC, Binding Site) to dis-
tinguish MGUS from lymphoma or myeloma. Methods.
From 04/2011 to 11/2012 aliquots of serum samples
taken for routine immunofixation were stored at the
Institute for Clinical Chemistry at the University Hospital
Cologne. For patients with positive mIgM κ or λ
immunofixation the IgM-HLC was performed by Binding
Site. The analysis was approved by the ethics committee
of the University of Cologne. Results. 64 patients were
identified with mIgM (39 κ, 25 λ) and assessed for IgM-
HLC. 3 patients had missing clinical information, there-
fore 61 patients (36 MGUS, 22 NHL, 3 MM) could be
analysed. An abnormal HLC κ/λ-ratio (rHLC) was found
in 33/36 (91.7%) MGUS and 24/25 (96.0%) NHL/MM
patients (not significant). The median rHLC for IgM κ
was 11.1 in MGUS and 142.7 in NHL/MM patients and
for IgM λ 0.54 and 0.03, respectively. Both differences
were highly significant (p=0.001, Mann-Whitney-U test).
A suppressed non-involved IgM κ or λ was present in
3/36 (8.3%) MGUS and 16/25 (64.0%) NHL/MM
patients (p<0.001, Chi-square-test). Conclusions. While
an abnormal IgM-rHLC is present in most cases with a
positive IgM immunofixation, both the numerical value
of the rHLC and the suppression of the non-involved IgM
seem to distinguish malignant from non-malignant condi-
tions presenting with a mIgM. IgM-HLC therefore
deserves further investigation in the diagnostic workup of
patients with mIgM.

F114 - APPROACH FOR ACCREDITATION AND
METHOD VERIFICATION OF THE κ AND λ FREE
LIGHT CHAINS ASSAY
N. Schneider,1 J.-B. Oudart,1 P. Gillery,2 F.-X. Maquart1

1Central Laboratory of Biochemistry, Robert Debré
Hospital, University Hospital of Reims, Reims, France;
2Laboratory of Biology and Pediatric Research,
American Memorial Hospital, University Hospital of
Reims, Reims, France

Background. Our laboratory is engaged in an accredita-
tion process according to the European standard EN ISO
15189. In this context, we performed the method valida-
tion of κ and λ Free Light Chain (FLC) quantification
(Freelite), according to the reference document

COFRAC SH-FORM 43. We present our results here and
in the absence of consensual guidelines we propose a tar-
get for acceptable reproducibility limits for these tests.
Objectives. Serum free light chains of immunoglobulins
κ and λ - method validation. Methods. Quantification of
κ and λ FLC (Freelite) on a BN ProSpec analyser.
Results. The following items were studied: description of
the method, critical points to master and mastery modal-
ities, performance evaluation of the method : repeatabil-
ity (0.7 to 5.6%), reproducibility (5.4 to 6.0%), accuracy.
The measurement uncertainty evaluation was performed
by the method involving the use of internal quality con-
trol results and external quality assessment.
Measurement intervals and interferences have been
described. Conclusions. Our approach allowed us to
obtain accreditation of the FLC assay (Freelite) accord-
ing to the NF EN ISO 15189 norm. In the absence of
available data for the κ and λ FLC in the standards/repos-
itories of the Société Française de Biologie Clinique or
of Ricos analytical quality specifications for imprecision
database, we propose for these tests a 7% maximum vari-
ation coefficient for reproducibility, which can be used
for the validation of internal quality controls in clinical
biology.

F115 - CORRELATION OF IgA AND IgM HEAVY
CHAIN/LIGHT CHAIN IMMUNOASSAYS WITH
NEPHELOMETRIC TOTAL IMMUNOGLOBULIN
MEASUREMENTS
A. Tekle, S. Edwards, A. Ghahani, M. Patel, J. Lee,
L. Mennie, G. O’Garro, D. Dedat, N. Wassef
Clinical Biochemistry, Royal Free Hospital, Pond Street,
London, UK

Background. The measurement of total immunoglobulins
(tIg) is a front line test for investigating suspected immune
system abnormalities and is the summation of both mono-
clonal and polyclonal isotype populations (e.g. IgAκ and
IgAλ). Heavy/light chain (HLC) immunoassays have been
developed to quantify the k and l isotypes separately,
enabling calculation of isotypic κ/λ ratios. Imbalanced κ/λ
ratios are the signature of plasma cell disorders such as
multiple myeloma. The aim of this study was to assess the
correlation between the IgA and IgM HLC immunoassays
and the measurement of tIgA and tIgM. Methods. Serum
samples from 58 randomly selected patients (median 65
years; range 10-88 years) were assessed. HLC concentra-
tions were measured by nephelometry on the BNII Dade
Behringer analyser and while tIgA and tIgM concentra-
tions were quantitated by immunoturbidimetry on the
Roche Modular P analyser. Correlation and agreement
between assays was assessed using the coefficient of deter-
mination (R2) and Pearsons Coefficient Correlation.
Results. IgM samples (n=33), 25 had normal (median 1.55;
range 1.05-2.15; median IgMk/IgMl summation 1.1g/L;
range 0.2-7.5g/L) and 8 abnormal HLC IgMk/IgMl ratios
(median 2.6; range 0.73-11.9; median IgMk/IgMl summa-
tion 0.6g/L; range 0.2-1.5g/L). IgA samples (n=25), 17 had
normal (median 1.3; range 0.86-1.74; median IgAκ/IgAλ
summation 3.42g/L; range 0.9-12.0g/L) and 8 abnormal
HLC IgAκ/IgAλ ratios (median 2.2; range 0.6-100; medi-
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an IgAκ/IgAλ summation 2.1g/L; range 0.2-5.5g/L).
Linear regression analysis showed excellent correlation
between HLC IgMκ+IgMλ summation and total IgM lev-
els (y=-0.072+1.28x, R2=0.99 (95% CI: 0.99-
1.00);p<0.0001) and HLC IgAκ+IgAλ summation and
total IgA levels (y=0.073+1.07x, R2=0.98 (95% CI: 0.94-
0.99);p<0.0001). Conclusions. In this randomly selected
cohort, our study showed excellent correlation between the
summated HLC isotype pairs, IgAκ+IgAλ and
IgMκ+IgMλ, their respective tIg. HLC analysis could
therefore replace tIg to evaluate monoclonality and mono-
clonal Ig levels as cost effective monitoring tool in select-
ed patients.

F116 - FAMILIAL BIOLOGICAL VARIATION OF
FREE LIGHT CHAINS AND HEAVY
CHAIN-LIGHT CHAIN PAIRS MIGHT ALLOW FAMI-
LY MEMBERS TO ACT AS CONTROLS FOR
MYELOMA PATIENTS
A.H.B. Wu,1 J. Finlay2

1University of California, San Francisco; 2The Binding
Site, Inc., San Diego, CA, USA

Background. An important attribute for all laboratory
tests is an assessment of biological variation. There are
several components to BV: analytical imprecision, with-
in-subject variation over time, and between-subject vari-
ation for a group of subjects. From these measured vari-
ables, the index of individuality, reference change value,

and number of samples to establish a homeostatic set
point can be calculated. Previous results have shown that
the index of individuality for FL and HL assays are very
low, indicating that the establishment of an individual’s
baseline will be more meaningful than comparing results
population based reference ranges (Clin Chim Acta
2014;436:68-71). An established baseline will not likely
be available for a patient exhibiting a newly diagnosed
monoclonal gammopathy. If the biological variation
attributes for FL and HL assays are genetically linked,
real time testing of healthy family members may be a sur-
rogate for the patient’s baseline value. Objectives.
Determine the biological variation for FL and HL among
family members. Methods. Blood will be collected from
10 pairs of healthy donors (siblings, parent or child) every
other week for 6-8 weeks, and tested with the HL and FL
assays. Statistical calculations will be conducted as previ-
ously described. Results. If the various biological varia-
tion attributes are similar from pairs of related subjects
but differ from unrelated pairs, genetics may be the deter-
minant factor for establishing the homeostatic setpoint. If
results within a family are not different from the overall
population, the environment may be the determinant fac-
tor. Conclusions. If the biological variation attributes for
FL and HL assays are found to be genetically linked, test-
ing of healthy family members might be used to estimate
the patient’s baseline value. However, if the biological
variation is not genetically linked, the diagnosis may not
be evident until results exceed the population-based ref-
erence range.
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MONOCLONAL FREE LIGHT CHAINS
AND RENAL IMPLICATIONS

G117 - FREE LIGHT CHAIN REMOVAL EFFICACY
BY POST DILUTION HEMODIAFILTRATION AND
HAEMODIALYSIS IN CHRONIC DIALYSIS
PATIENTS
A. Duval,1 M. Sallee,1 B. Gondouin,1 P. Brunet,1

A.-M. Hubert2,3

1Aix-Marseille University, UMR_S 1076 Vascular
Research Centre of Marseille, France; 2Aix-Marseille
University, UMR 7286, Medicine Faculty, Marseille,
France; 3Immunology Laboratory, Conception Hospital,
Marseille, France

Background. Up to now, removal of middle weight pro-
tein is only evaluated by B2µGlobulin (12kDa).
Polyclonal free immunoglobulin κ (25 kDa) and λ (50
kDa) light chains (FLCs) represent relevant candidates to
evaluate removal of a panel of middle weight protein.
Objectives. The purpose of this study was to evaluate the
efficacy of hemodiafiltration versus haemodialysis with 4
different membranes to remove sFLC κ and λ markers.
Methods. We analyzed 8 stable patients on chronic dialy-
sis. Patients with monoclonal gammopathy, or chronic
inflammatory disease were excluded. Every patient
underwent successively the 8 protocols. Serum concen-
trations of polyclonal FLCs were measured before and
after dialysis using the Freelite™ assay (Binding Site) on
the BN ProSpec system. Removal percentage of either κ
or λ FLC were measured for each membrane
(Cordiax1000 (Fresenius), Xenium+H21 (Baxter), APS-
21H (AsahiKasei), TS-2.1SL (Toray), in post dilution
hemodiafiltration (HDF) and haemodialysis. Results. Post
dilution HDF allowed a greater reduction fraction of λ
FLCs than haemodialysis for 3 membranes
(Xenium+H21, TS-2.1SL, APS-21H) and of κ FLCs for 3
membranes (Cordiax1000, Xenium+H21, APS-21H)
(p<0.05), whereas no significant difference were reported
for λ FLC removal with Cordiax1000 and κ FLC removal
for TS-2.1SL. The removal of λ sFLC was three times
more effective with post dilution HDF than haemodialy-
sis. Conclusions. Post dilution HDF allows a more effi-
cient epuration of middle molecular weight protein com-
pared to haemodialysis especially for the λ sFLC. Our
study did not report different efficacy between tested
membranes. The measurement of sFLC could thus repre-
sent a good marker for monitoring middle molecular
weight removal in chronic dialysis patients.

G118 - ABNORMAL SERUM LIGHT CHAIN RATIO
IN THE DIAGNOSIS AND MANAGEMENT OF
PATIENTS WITH RENAL MANIFESTATIONS
ASSOCIATED WITH UNDERLYING
LYMPHOPLASMACYTIC DISORDERS
G.A. Herrera
Department of Pathology and Translational
Pathobiology, Louisiana State University Health
Sciences Center, Shreveport, Louisiana, USA

Background. Currently, serum free κ to λ light chain ratio
is used by nephrologists as a “screening test” for patients
older than 50 years with unexplained acute or slowly pro-
gressive renal failure, to evaluate a subset of patients with
proteinuria (nephrotic and non-nephrotic range) of
unclear etiology, and to assess whether patients with
MGUS (monoclonal gammopathy of undetermined sig-
nificance) may have renal injury resulting from the plas-
ma cell disorder. Objectives. Renal biopsy files for the
last 2 and a half year were searched to identify cases in
which an abnormal serum free light chain ratio triggered
a renal biopsy and to find out the pathology encountered.
Results. We documented 36 cases (3260 renal biopsies
performed during that timeframe) representing 80% of all
patients with a final diagnosis of light chain-related renal
disease and 1.2% of all renal biopsies where an abnormal
serum free κ to λ light chain ratio was the trigger to per-
form a biopsy. All but 6 of these patients demonstrated
renal findings related to an underlying lymphoplasmacyt-
ic disorder. The renal pathology that was detected includ-
ed light chain cast nephropathy (n=3), proximal tubu-
lopathies related to monoclonal light chains (n=13), AL-
amyloidosis (n=16), proliferative glomerulonephritis
with monoclonal IgG deposits (n=2), and light chain dep-
osition disease (n=2). The diagnosis uncovered was gen-
erally totally unsuspected clinically. In all the cases
included in this series a subsequent bone marrow biopsy
confirmed the presence of a neoplastic clone of cells
responsible for the renal injury. Conclusions. The great
majority of patients with an abnormal free serum light
chain ratio and renal manifestations are diagnosed with a
condition associated with an underlying neoplastic lym-
phoplasmacytic disorder, if a renal biopsy is performed.
Early detection results in intervention before irreversible
changes have taken placed preserving renal function.

G119 - EXOGENOUS MESENCHYMAL STEM
CELLS: FUTURE THERAPY TO REPAIR
GLOMERULAR DAMAGE? INSIGHTS FROM A
UNIQUE IMMUNOGLOBULIN LIGHT
CHAIN-MEDIATED MESANGIAL INJURY
EXPERIMENTAL MODEL
G.A. Herrera, E.A. Turbat-Herrera, J. Teng
Department of Pathology and Translational
Pathobiology, Louisiana State University Health
Sciences Center, Shreveport, USA

Background. Bone marrow stem cells and progenitor
stem cells found in the renal parenchyma can help in
restructuring minor mesangial alterations to maintain
mesangial homeostasis, but are unable to effectively and
efficiently repair significant mesangial damage.
Objectives. Using a unique model of mesangial injury by
glomerulopathic light chains (LCs) (Light chain deposi-
tion (LCDD) and light chain amyloidosis –(AL-Am)
LCs, the possibility of repair of the damaged mesangium
by mesenchymal stem cells (MSCs) was explored. LCs
extracted and purified from the urine of renal biopsy-
proven LCDD and AL-amyloidosis were used in the
experiments. Tubulopathic LCs were used as controls.
METHODS: The first platform used MCs cultured on a
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matrix and incubated with glomerulopathic light chains
for 4 days to produce mesangial injury and then MSCs
were introduced into the culture system. A 6D live cell
imaging system was used to evaluate the sequence of
events taking place. Sequential photos were taken at pre-
scribed time frames of 6 designated areas. The second
platform used an ex-vivo kidney which was perfused
through the renal artery with glomerulopathic LCs and
after damage was confirmed, MSCs were perfused.
Tissue samples were obtained for light, immunofluores-
cence, and transmission electron microscopy. Results. In
both platforms, MSCs migrated to the damaged areas and
proceeded to clean the damaged mesangium by phagocy-
tosing amyloid fibrils and other deposited mesangial
matrix constituents. These MSCs differentiated into a
macrophage phenotype to perform the cleaning function.
In the LCDD model, the increased mesangial matrix
could not be adequately digested by the mesenchymal
cells and had to be “primed” prior to dissolution and
removal. Exogenous MSCs transformed into MCs.
Conclusions. Both platforms provided key information to
understand how exogenously administered MSCs repair
the damaged mesangium. Experimentally, MSCs are able
to repair damaged mesangium in an admirable manner
offering a promising novel therapeutic option. 

G120 - RENAL FAILURE IN MULTIPLE
MYELOMA. EXPERIENCE AT HOSPITAL
DE CLINICAS, MONTEVIDEO, URUGUAY
E. Riva, V. Bove, L. Díaz
Hematology Department. Hospital de Clinicas. Facultad
de Medicina. Montevideo, Uruguay

Introduction. Renal impairment (RI) is frequent in multi-
ple myeloma (MM) and its etiologies, multifactorial.
Early treatment improves renal function. Objectives. To
analyze the features of MM patients with RI at diagnosis,
treatment indicated and response. Materials and
Methods. Descriptive analysis of MM patients diagnosed
between 2007-2014. Patients with creatinine ≥2 mg/dl
attributable to MM were included. Results. 43 MM were
diagnosed, 12 (27.9%) had RI. Median age was 69 years,
median creatinine was 5.34 mg/dl (2.1-14.8), 75% had
GFR <30 ml/min. Ig subtype was IgG in 4, 4 light chains,
3 IgA and 1 IgM; 8/12 (66.7%) were λ light chains. All
were in advanced stage (IIIB), ISS score 3. Cytogenetics
was normal in 11, FISH was normal in all. Median bone
marrow plasma cell was 52%, median monoclonal spike
was 1.7 g/dl. Mild-moderate hypercalcemia was present
in 25%. All had anemia (median Hb 6.7 g/dl); 8 had pro-
teinuria. In 7 patients MM was suspected >1 week from
admission. All patients received corticosteroids at diag-
nosis and completed the first cycle of chemotherapy with-
in 1 week. Nine received Bortezomib-based plans (6
CyBorD, 1 BD, 1VTD, 1 MPV). Six required urgent
hemodialysis (HD), 2 normalized creatinine. Six required
chronic HD, all had a delayed diagnosis. Six achieved
stable creatinine <2 mg/dl. Overall, RI reversed in 50%.
Treatments were well tolerated, 5/12 developed polyneu-
ropathy. Treatment response was: 3 CR, 2 VGPR, 7 PR.
Three patients received autologous transplantation, with-

out complications. One patient died within 2 years of
diagnosis. Conclusions. RI in patients with MM was
associated with advanced disease, high tumor burden and
λ subtype. Late initiation of treatment was associated
with need of chronic HD. Bortezomib and dexametha-
sone are safe and well tolerated. Although the number of
patients is small, observations are consistent with those of
international studies.

G121 - HIGH-CUT OFF MEMBRANE IN ACUTE
RENAL FAILURE DUE TO MULTIPLE MYELOMA.
DATA FROM CZECH REPUBLIC
R. Ryšavá,1 M. Havrda,2 L. Kielberger,3 J. Orság4

1Nephrology Department, 1st Faculty of Medicine; 21st

Department of Medicine, 3rd Faculty of Medicine,
Charles University, Prague, Czech Republic; 31st

Medical Department, Faculty of Medicine, Charles
University, Pilsen, Czech Republic; 43rd Medical
Department, Palacký University Olomouc, Olomouc,
Czech Republic

Background. Renal failure due to myeloma kidney repre-
sents severe comorbidity in patients with multiple myelo-
ma. High-cut off (HCO) dialysis membrane has been
implemented into the therapeutic armamentarium as a
new possibility which is able to remove high amount of
free light chains (FLC) from the sera of affected patients.
Objectives and Methods. 22 patients with acute renal fail-
ure due to cast nephropathy were treated in 5 centres in
Czech Republic during the years 2012-2013. There
were13 men and 9 women, mean age was 63.9 years (37-
78). Renal biopsy was performed in 12/22 patients. FLC
κ were detected in 12 patients, λ in 9 and 1 patient pro-
duced both types of FLC. Median of HCO dialysis was
8.5 (2-16). Results. Mean serum creatinine before and
after the treatment with HCO dialysis was: 617.7±165.9
vs. 400.5±238.3 μmol/l (P=0,0012). Median of serum
FLC concentrations before and after the treatment with
HCO membrane was: 6626.5 vs. 396.5 mg/l (P=0,027).
Except of two patients the others response to the treat-
ment with adequate decrease in FLC concentration (>50-
75% reduction). Immediate renal recovery was achieved
in 13 from 22 patients, other two response afterthought.
The treatment was not effective in 3 patients and three
other died due to the progression of multiple myeloma or
complications of chemotherapy. Conclusions. Dialysis
with HCO membrane altogether with adequate
chemotherapy significantly increases the chance of
patients with cast nephropathy for renal recovery and bet-
ter survival.
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G122 - PATIENTS WITH MULTIPLE MYELOMA
WHO RECOVER FROM DIALYSIS-DEPENDENT
ACUTE KIDNEY INJURY HAVE GOOD LONG-TERM
OUTCOMES
P. Yadav,1 C.A. Hutchison,2 S. Stringer,1 M. Jesky,1

L. Fifer,1 M. Cook,1 P. Cockwell1

1University Hospitals Birmingham NHS Foundation
Trust, Birmingham, UK, 2Hawke’s Bay Hospital
Soldiers’ Memorial, Hastings, New Zealand

Background. Over 70% of patients with multiple myelo-
ma (MM) and dialysis-dependent acute kidney injury
(AKI) remain on dialysis and have poor long-term sur-
vival (<1-year). However the overall survival and deter-
minants of survival of patients with MM and AKI who
recover renal function are unknown. Methods. This is a
single-centre retrospective study of patients with MM and
dialysis-dependent AKI who recovered renal function
between 2005-2012. We assessed survival and long-term
renal outcomes. Cox regression modelling was used to
assess determinants of survival. Results. 27 patients ful-
filled criteria for inclusion. The mean age was 61.4 years;
70.4% were males. The median follow-up was 54.06
months. Light chain (LC) only myeloma was seen in 11
(40.7%); IgG in nine (33.3%), IgA in four (14.8%), IgD
in two (7.4%) and IgM in one (3.7%). A κ free LC (FLC)
clone was present in 14 (51.9%) and a λ FLC clone in 13
(48.1%) patients. 23 patients had cast nephropathy. All
patients received high dose dexamethasone; 25 were
treated with regimens including thalidomide/bortezomib.
The median time on dialysis was 27 days (IQR 16-53).
51.8% of patients were alive at analysis; the overall medi-
an survival was 64.1 months. 25 patients maintained renal
recovery; two restarted dialysis after eight and 67 months
from initial renal recovery and died within 3-months of
restarting dialysis. The independent determinants of
worse survival were a known history of CKD (p=0.021)
and presence of a λ FLC clone (p=0.022). Shorter length
of time on dialysis and higher percentage clonal FLC
reduction from baseline at day 21 predicted a better eGFR
at 6-months (p 0.029, R2 0.332). Conclusions. In this
series 92.5% of patients with MM and dialysis-dependent
AKI who recover renal function have no requirement for
further dialysis. Survival following recovery of renal
function is good. Early variables are independently asso-
ciated with renal function and survival.

OTHER USES OF FREE LIGHT CHAIN
AND HEAVY LIGHT CHAIN

H123 - HEAVY LIGHT CHAINS VS VASCULAR
ENDOTHELIAL GROWTH FACTOR
MEASUREMENTS IN MONITORING OF POEMS
SYNDROME
S. Altinier,1 K. Proko,1 M. Seguso,1 D. Ciubotaru,1

M. Varagnolo,1 M. Zaninotto,1 F. Adami,2 M. Plebani1

1Department of Laboratory Medicine, University-
Hospital, Padova, Italy; 2Department of Medicine,
Hematology Unit, University of Padova, Italy

POEMS syndrome is a rare plasma cell dyscrasia charac-
terized by Polyneuropathy, Organomegaly,
Endocrinopathy, Skin changes and Monoclonal
Gammopathy (MG). Serum Vascular Endothelial Growth
Factor (sVEGF) levels correlate with disease activity; in
this study they were compared to the heavy/light chain
(HLC) of the immunoglobulin involved in MG. HLC and
sVEGF (reference range, RR <707 ng/L) were measured
in the same samples from two POEMS patients. Patient 1:
A 54 years old man was diagnosed with IgA/λ osteoscle-
rotic myeloma and POEMS syndrome. High-dose dex-
amethasone leds to a complete haematological remission.
During this period sVEGF levels decreased from 1,250 to
698 ng/L and HLC IgA/λ from 2.67 to 0.88 g/L (RR 0.80-
2.04 g/L). Two years later the disease relapsed: sVEGF
levels progressively increased to 1,820 ng/L and HLC
IgA/λ to 6.13 g/L. sVEGF and HLC IgA/λ concentrations
in 9 samples collected during monitoring significantly
correlated (r=0.85; 95% CI: 0.43-0.97). Patient 2: A 49
years old woman was diagnosed as IgG/λ and λ MG,
POEMS syndrome and primary amyloidosis with heart
involvement. The chemotherapy with melphalan-dexam-
ethasone for 1 year leds to a complete haematological
remission. During this period sVEGF levels decreased
from 1,800 to 260 ng/L, λ serum free light chain (sFLC)
from 85.10 to 4.89 mg/L and HLC IgG/λ from 13.2 to
2.99 g/L (RR 0.98-2.75 g/L). In the following 23 months,
the patient continued to be in complete haematological
remission with sVEGF concentrations always <250 ng/L,
λ sFLC <6.17 mg/L and the HLC IgG/λ <4 g/L. sVEGF
and HLC IgG/λ concentrations in 6 samples collected
during monitoring showed a statistically significant posi-
tive correlation (r=0.99; 95% CI: 0.93-1.00).
Conclusions. In these patients, IgA/λ and IgG/λ POEMS,
HLC showed the same trend of sVEGF and correlated to
the disease activity.

H124 - PREVALENCE OF THE ALTERATION OF
THE κ/λ RATIO BY FREELITETM IN BLOOD
DONORS OVER FORTY YEARS AT SANTA CASA
DE SÃO PAULO: PRELIMINARY ANALYSIS
M.M. Arruda, E. Crusoé, A.Z. Simão, L.C.P. Lima,
M.B.M. Campos Filho, M.C. Traldi, G. Brechmacher,
P. Cury, M. Desiato, V.T.M. Hungria
Disciplina de Hematologia e Oncologia da Faculdade
de Ciências Médicas da Santa Casa de São Paulo e
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Hemocentro da Santa Casa de São Paulo, São Paulo-
Brasil

Introduction. Monoclonal gammopathy of undetermined
significance (MGUS) is defined by the presence of M
protein in the serum <3.0 g/dL and/or in the urine
<1g/24h, medullary plasma cell infiltration less than 10%
and absence of damage to organs and tissues. The discov-
ery of monoclonal gammopathy detected in the elec-
trophoresis of healthy adults is not a rare event and it
increases with age. Historically, serum (SPEP) and urine
(UPEP) electrophoresis were considered the gold stan-
dard for identifying intact M-Ig and free light chain
(FLC) respectively. In 2001 the introduction of the
Freelite test changed the diagnostic and the monitoring
paradigm. This test has not been used for healthy adults.
Objectives. To identify the prevalence of the alteration of
the κ/λ ratio by FreeliteTM in blood donors over 40 years at
Santa Casa of São Paulo blood bank. Materials and
Methods. From October 2011 to September 2014, 1,000
serum samples were collected from the blood donors ≥40
years who had presented themselves at the Santa Casa of
São Paulo Blood Bank. The sera was analysed with κ & λ
Freelite kit on a SPAPLUS (The Binding Site, UK). Results.
Among the remaining donors, 36.85% are between 40
and 45 years, 21.12% are between 46 and 50, 15.29% are
between 51 and 55, 8.25% are between 56 and 60 and
4.47% are between 61 and 65 years. The men predomi-
nated being 58.10% of the donors. We have analyzed 224
samples and in 6 of them, monoclonal production was
identified by Freelite, 5 κ (above 1.65) and 1 λ (below
0.26). We will perform the results from 1,000 blood
donors. Conclusions. The present study is the first one
performed to evaluate the Freelite test in one cohort of
Brazilian blood donors.

H125 - IgM HEVYLITE® ASSAY AS A BIOMARKER
OF COLD AGGLUTININ DISEASE
D. Bengoufa,1 B. Asli,2 N. Belmonte,1 M. Malphettes,2

L. Galicier,2 J.C. Brouet,2 J.-P. Fermand,2 B. Arnulf2

1Immunology and histocompatibility laboratory, Hôpital
Saint Louis, Paris France; 2Immuno-Hematology
Department, Hôpital Saint Louis, Paris France

Background. Chronic cold agglutinin disease is a rare dis-
order affecting 15% of patients with autoimmune
hemolytic anemia. It is characterized by the presence of a
circulating monoclonal antibody, usually IgM, directed
against I/i antigens expressed at the surface of erythro-
cytes. The IgM monoclonal component is a result of
either by a mild excess of plasma cells (MGUS) or an
underlying lymphoproliferative disease such as lym-
phoma, chronic lymphoid leukemia, infection or
Waldenström’s macroglobulinemia. In both cases serum
concentration of the monoclonal IgM is usually weak and
may be not find using routinely used methods.
Objectives. To investigate the interest of the IgM
Hevylite® assay in cold agglutinin disease. Methods. We
retrospectively analysed sera collected at diagnosis of 35
patients (median age 78 years (37–93)) with cold agglu-
tinin disease. Samples were subjected to immunofixation

(IFE), serum protein electrophoresis (SPE), Hevylite® (on
SPA-Plus Turbidimeter) assay and cold agglutinins were
titered. Results. All 35 patients presented positive cold
agglutinin titer values. While combination of SPE and
IFE detected 16 sera with monoclonal IgM, the Hevylite®

IgMκ/IgMλ ratio (IgMκ (3.185-721.86); IgMλ (0.050-
1.1786) was abnormal in 22 samples (17 IgMκ and 5
IgMλ). Indeed, in 4 cases, Hevylite® allowed the detec-
tion and quantification of an increased level of IgMλ
which were not detectable using standard SPE and IFE.
Only 8 monoclonal protein were quantified with SPE (8
peak non measurable or <2g/l and 19 negative SPE). No
monoclonal protein could be found in 13/35 patients
(37%). Conclusions. The IgM hevylite® ratio allows
detection of IgM even when IFE and SPE are negative
due to lower sensitivity. This new test allow the quantifi-
cation and follow up of monoclonal IgM level even when
<2g/l. It may be useful to follow patients with cold agglu-
tinin disease and should be evaluated in a larger series
with follow up samples.

H126 - FREE LIGHT CHAIN MEASUREMENTS IN
PLEURAL FLUID OF MULTIPLE MYELOMA
PATIENTS 
A. Chari,1 T.U. Marron,1 L. Ramanathan2

1Department of Medicine, Division of Hematology and
Oncology, The Mount Sinai Hospital, New York, NY,
USA; 2Department of Pathology, Memorial Sloan-
Kettering Cancer Center, New York, NY, USA

Background. Pleural effusions are relatively uncommon
(6%) in multiple myeloma (MM) and are often transuda-
tive. Malignant pleural effusions (MPEs) present in 1-2%
of MM patients. Although the gold standard for MPE is
cytology, the free light chain (FLC) assay presents a pos-
sible method for more rapid and quantitative diagnosis.
Objectives. To determine the predictive value of FLCs in
pleural effusion. Methods. FLC was validated using pleu-
ral fluid from 8 control patients. FLC concentrations and
ratios (FLCr) were measured before and after pleural
fluid was spiked with serum containing high FLCs.
Thoracentesis was performed in 6 MM patients as part of
routine clinical care. Ten samples were evaluated for the
presence of FLC using a SPAplus analyzer. Results.
FLCrs in pleural fluid were comparable to corresponding
serum controls. Serum FLC from myeloma patients were
recoverable from spiked pleural fluids. Relatively high
concentrations of involved FLCs were found in 8 of 10
samples, however, only 6 were MPEs, 5 from the same
individual. Of 3 patients with negative cytology, all had
pleural FLCr comparable to those found in serum, sug-
gesting passive movement of FLCs. To distinguish
between FLC leakage into the pleural space and active
secretion, we explored a pleural fluid-to involved sFLC
ratio (PS-iFLCR). A ratio of 1 was seen with non-malig-
nant effusions. In contrast, all 6 MPEs had a PS-iFLCR of
>2 suggesting direct secretion of FLC. In a chemo-refrac-
tory MM patient with a pleurex catheter, serum and pleu-
ral FLC varied during the course of treatment, while the
PS-iFLCR remained relatively constant. Conclusions.
FLCs can be accurately measured in pleural fluid.
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Analogous to the Light’s criteria, a cut-off of >2 for the
PS-iFLCR identified 6 of 7 MPEs but none of the 3 non-
malignant effusions. 

H127 - RELATIONSHIP BETWEEN CIRCULATING
SYNDECAN-1 (CD138S) LEVELS AND SERUM
FREE LIGHT CHAINS IN MONOCLONAL
GAMMOPATHIES
G. Cigliana,2 E. Torti,1 E. De Santis,1 M.T. Dell’Abate,1

L. Colacicco,1 F. Gulli,3 L. Conti,2 U. Basile1

1Dept. of Laboratory Medicine, School of Medicine -
Catholic University of the Sacred Heart, Rome, Italy;
2Dept. of Prevention and Diagnostic Oncology,
Laboratory of Clinical Pathology, National Cancer
Institute “Regina Elena”, Rome , Italy; 3Institute of
Internal Medicine, School of Medicine, Catholic
University of the Sacred Heart, Rome, Italy

Background. Monoclonal gammopathies represent an
increasingly growing global issue as they account for an
elevated amount of cancers. For this purpose, free light
chains (FLC) quantification has been widely accepted
and incorporated into international guidelines as valid
tool. Nevertheless, early and effective management of
such patients is still cumbersome, and growing attention
has focused on the role of tumor microenvironment on
cancer. In this context, Syndecan-1 (CD-138) constitutes
an attractive candidate due to its function and antigenic
stability. CD-138 is a heparan-sulfate proteoglycan that is
highly expressed and shed by myeloma plasma-cells.
Shed CD138s circuits into serum and accumulates in
other tissues, enhancing expression and bioavailability of
signaling molecules and conditioning tumor microenvi-
ronment. Elevated serum levels of CD138s are specifical-
ly associated to malignancies and correlate with poor out-
come in myeloma patients. Objectives. The aim of our
study was to compare CD-138 levels and serum FLCs in
patients affected by intact immunoglobulin multiple
myeloma (IIMM) or light chain myeloma (LCMM) in
order to assess their utility as complementary tools in this
clinical setting. Methods. 84 patients affected by IIMM
and LCMM (at the time of first diagnosis, undergoing no
therapy, without renal failure) were recruited along with
40 healthy donors. CD-138 and FLCs were quantified for
each sample according to the manufacturer’s instructions.
Data was analyzed by StatGraph and Prism4. Results.
Significantly higher mean CD138 values were observed
among IIMM patients as opposed to LCMM patients.
Regression analysis of CD138/FLC values show opposite
trends for the two groups. Extrapolated data from ROC
curves show 95% specificity of CD-138 already at values
above 15,50 ng/mL for IIMM and 10,00 ng/mL for
LCMM (Figure 1). Conclusions. Our observations high-
light a differential relationship between CD-138 shedding
and FLC production in myeloma patients, and may offer
novel approaches for a more effective management of the
myeloma patient. 
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H128 - IgG SUBCLASS DISTRIBUTION IN
PATIENTS WITH MONOCLONAL GAMMOPATHY
R.C. Dolscheid-Pommerich, S.K. Beinert,
B. Stoffel-Wagner, B. Zur
Department of Clinical Chemistry and Clinical
Pharmacology, University Clinics Bonn, Germany

Background. Monoclonal gammopathies are character-
ized by uncontrolled proliferation of plasma cells. To date
exact prediction of progression onset and thus start of
individual therapy is not possible. Further risk factors and
potential classification criteria must be identified.
Objectives. We determined IgG subclasses in patients
with multiple myeloma (MM), monoclonal gammopathy
of undetermined significance (MGUS) and other underly-
ing conditions. Methods. IgG subclasses were determined
with the turbidimetric SPAPlus™ analyzer in 43 MM
patients, 28 MGUS patients and 38 patients with other
underlying conditions with distinct monoclonal IgG frac-
tion as established by immunofixation. Additionally, in
93 of the samples, IgG heavy and light chain detection
was performed with Hevylite™. Results. In 34 samples
(23.53% MGUS, 26.47% MM, 50% other underlying
conditions), subclass distribution was within the refer-
ence range. IgG1 was most often increased and IgG3 was
most often decreased. The MGUS group revealed a sig-
nificant difference between subclasses (p <.001). IgG1
was most often increased, while IgG3 and IgG4 were
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most often decreased. In the MM group a significant dif-
ference in subclasses (p=.001) was found, while IgG1
showed a significant increase compared to IgG2, IgG3
and IgG4 (p=.008, p=.002, p=.004). In samples from
other underlying conditions, no significant difference in
subclasses was found (p=.070). In contrast to the
MGUS/Other samples (12%/ 6.45%), 45.94% MM
patients showed an increased heavy and light chain ratio.
Comparison of pathological vs. non-pathological
Hevylite™ quotients revealed a significant difference in
IgG1 subclass (p <.001). Samples with non-pathological
Hevylite™ quotients had on average a higher IgG1 sub-
class level than samples with pathological Hevylite™
quotients (p=.04). Conclusions. This study provides first
important findings regarding IgG subclass distribution
and heavy and light chain ratio in monoclonal gam-
mopathies.

H129 - EVALUATION OF FREE LIGHT-CHAIN
ABNORMALITIES AS PROGNOSTIC MARKER IN
BINET A STAGE CHRONIC LYMPHOCYTIC
LEUKEMIA
J. Dürig,1 C. Faure,1 L. Eisele,2 M. Bergmann,3

R. Busch,4 S. Stilgenbauer,5 U. Dührsen,1 K. Fischer,6

C.-M. Wendtner,3,6 B. Eichhorst,6 H. Döhner,5

M. Hallek,6 on behalf of the German CLL Study Group
(GCLLSG)
1University Hospital Essen, Department of Hematology,
Essen, Germany; 2University Hospital Essen; Institute of
Medical Informatics, Biometry and Epidemiology,
Essen, Germany; 3Department of Internal Medicine I,
Klinikum Schwabing, Munich, Germany; 4Technical
University Munich, Institute of Medical Statistics and
Epidemiology, Munich, Germany; 5University of Ulm,
Department of Internal Medicine III, Ulm, Germany;
6University Hospital Cologne, Department I of Internal
Medicine, Cologne, Germany

Background. We utilized the large, multicenter CLL1
study, to determine the prognostic value of FLC abnor-
malities in early stage CLL. Methods. The phase III
CLL1 trial was conducted to assess if use of fludarabine
prolongs progression free survival (PFS) in early stage
CLL pts with a high risk (HR) profile. HR was defined
based on thymidine kinase (TK), β-2-microglobulin
(B2MG), lymphocyte doubling time, and bone marrow
infiltration pattern. FLC κ and λ were measured in
serum samples of a representative subset (n=169, 27%)
of Binet stage A pts randomized to the watch & wait
strategy in both the low (N=521) and high risk (N=96)
arm of the CLL1 study protocol. Results. Median age of
the 169 pts at study entry was 61 years (range 35-75),
whereof 97 (57%) were male, and 24 (14%) were HR
according to the CLL1 study protocol. Median FLC κ
and λ were 12.2 mg/l (range 2.1-59.3) and 12.1 mg/l
(range 2.0-142.0), respectively. Normal FLC were
observed in 123 pts (73%), while in 26 (15%) an
absolute FLC elevation (κ or λ) was present. FLC ratio
was abnormal in 32 (19%) pts. Subgroups of FLC
abnormalities included: 14 (8%) monoclonal, 18 (11%)
ratio-only, 14 (8%) polyclonal. FLC abnormalities were

significantly associated with IgVH status and CLL1
high risk profile and FLC levels were significantly cor-
related with B2MG (summated FLC κ and λ, Spearman
r=0.38, p<0.0001). Progression was observed in 84 pts
(50%), 21 (12%) died. In univariate analysis, FLC ratio-
only and monoclonal changes were significantly associ-
ated with PFS (hazard ratio 2.40, 95%-CI 1.33-4.34 and
2.22, 95%-CI 1.13-4.37, respectively). No significant
association was found in multivariate analysis.
Conclusions. In line with previous reports, FLC abnor-
malities were associated with established prognostic
markers. However, we did not observe an independent
prognostic value with regard to PFS or OS.

H130 - SUSPECTED MULTIPLE MYELOMA
REVEALED AS SJÖGREN’S SYNDROME
T. Hansen,1 C. Iking-Konert,2 S. Janjetovic,1

C. Bokemeyer,1 G. Schilling1

1Dpt. of Oncology and Hematology, University Medical
Center Hamburg-Eppendorf, Hamburg, Germany; 2Dpt.
of Nephrology and Rheumatology, University Medical
Center Hamburg-Eppendorf, Hamburg, Germany

Introduction. Multiple Myeloma as well as rheumatic
disorders can be associated with high serum levels of
Immunoglobulines. In addition a distinct but not well
characterised correlation between monoclonal gam-
mopathies and rheumatic disorders is known. In order
not to initiate the wrong treatment it is essentially to dis-
tinguish between these diseases and one tool can be the
Heavylite® assay. Case report. A 51-year old female
patient presented at a referring hospital with history of
recurrent varicella-zoster infections. Investigation of
blood and bone marrow was performed showing mono-
clonal gammopathy type IgG κ with elevated IgG (50
g/l) and plasma cell percentage of 8% in bone marrow
biopsy without fulfilled CRAB criteria. Diagnosis of
smouldering multiple myeloma was made and she was
admitted to our center for second opinion regarding the
recurrent infections and high level of IgG. Results.
Based on external findings our interdisciplinary myelo-
ma board recommended initiation of anti-myeloma ther-
apy including high dose melphalan with autologous
stem cell transplantation due to the recurrent zoster
infections and high IgG level. In further investigations
in our center before start of treatment immunofixation
of serum and urine showed no monoclonal bands and a
more precisely view on the serum protein electrophore-
sis revealed no typical M-Spike but a broad increase in
the gamma globuline fraction. Suspecting a polyclonal
proliferation we performed a Heavylite® assay confirm-
ing our hypothesis with elevation of both IgG κ and IgG
λ but normal ratio. We forwarded the patient to our
rheumatologist who made the diagnosis of sjogrens syn-
drome with high levels of RF, ANA and SSA-antibodies.
Conclusions. Rheumatic disorders can be associated
with high levels of immunoglobulines due to chronic B
cell stimulation. Differentiation of clonality is crucial to
separate from monoclonal plasma cell disorders requir-
ing intensive chemotherapy and therefore Heavylite® is
a helpful tool.
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H131 - IMMUNOGLOBULIN QUANTITATIVE
MEASUREMENTS BY HEVYLITE IN CHRONIC
LYMPHOCYTIC LEUKEMIA REVEAL FREQUENTLY
ABNORMAL RATIOS RELATED TO A SHORTER
TIME TO TREATMENT
M.-C. Kyrtsonis,1 K. Tsalimalma,2 E. Koulieris,2 K. Sarri,1

E. Nikolaou,1 S. Kotsanti,1 A. Dimitrakopoulou,2

Ν. Kafasi,2 V. Bartzis,1 T. Tzenou,1 S. Sachanas,3

K. Bitsani,1 Μ. Dimou,1 T.P. Vassilakopoulos,1

Μ.κ. Angelopoulou,1 C. Kalpadakis,3 C. Matsouka,4

G.A. Pangalis,3 P. Panayiotidis1

1Haematology Sections; 2Immunology Department,
Laikon General Hospital, Athens, Greece; 3Haematology
Clinic, Medical Center, Psychykon Branch, Athens,
Greece; 4Haematology Section Alexandras Hospital,
Athens, Greece

CLL is a frequent and usually indolent disease that may
require only follow-up; however, about 1/3 of patients are
symptomatic, have a worse outcome and need to be treated.
It was shown that serum free light chains (sFLC) are the
most commonly detected paraprotein in CLL. Here, we
investigated whether Ig quatitative measurements by
HEVYLITETM could provide additive informations. Patients
and methods. 100 CLL patients were studied of whom 65%,
22% and 13% were Binet staged A, B and C respectively.
55% never required treatment while 45% required treatment
either at the time of diagnosis or during their follow-up. The
median follow-up time of patients was 56,5 months and the
median time to first treatment (TFT) 53 months. Ig quantifi-
cation was made by both classical nephelometry and the new
HevyliteTM technique. The second method measures the Ig
fractions bound to either κ or λ light chains thus enabling to
determine the ratio of Ig-κ/λ of each Ig class (IgG-HLCR,
IgA-HLCR, IgM-HLCR). Statistical analysis was per-
formed conventionally. Results. Frank paraprteinemia was
present in 3 patients, however abnormal HLCR concerning
IgG-HLCR, IgA HLCR, IgM-HLCR were present in 14%,
7% and 34% of patients respectively. HLCR abnormality
could concern all 3 Ig classes (2%), 2 (19%) or 1 (35%) in
the same patient. 53 patients with at least one abnormal
HLCR had a shorter TFT (p=0,035); presence of abnormal
HLCR correlated with Binet stage (p=0,02) and anaemia. In
addition IgM hypogammaglobulinaemia as measured by the
two methods was an adverse marker for TFT (p=0,017 by
conventional nephelometry and 0,005 with hevylite).
Conclusions. The presence of abnormal HLCRs and reduced
IgM serum levels are related to shorter time to first treatment
in CLL patients. IVgH clonotypic analyses should be per-
formed to determine whether these abnormal HLCRs repre-
sent additional disease subclones.

H132 - POLYCLONAL IMMUNOGLOBULIN FREE
LIGHT CHAINS IN PATIENTS WITH MYASTHENIA
GRAVIS
G. Lobreglio, M. Greco, P. Cofano, F. Sicuro
Department of Clinical Pathology, “Vito Fazzi” General
Hospital, ASL Lecce, Lecce, Italy

Background and Objectives. Previous studies have

found increased systemic free light chains (FLC) con-
centration in patients with various chronic inflammato-
ry conditions such as rheumatoid arthritis and upper and
lower airway diseases. In this study we evaluated the
serum free light chains in patients with myasthenia
gravis, to investigate their clinical significance in this
autoimmune disease. Methods. The study included 30
patients with myasthenia gravis (age:19-64 years; 18
men, 12 woman) and 30 matched normal contontrols.
All patients had elevated acetylcholine receptor antibod-
ies and did not have monoclonal gammopathy, kidney
diseases or hypergammaglobulinemia. Serum κ and λ
isotype levels and their combined level were measured
using an immunoturbidimetric assay on the Roche
Modular P analyzer (Freelite kit, The Binding Site
Group Ltd, Birmingham, UK). Results. Of 30 patients
with myasthenia gravis, 14 (46,6%) had elevated FLC
concentration (11 κ and 3 lamba) compared with only
one of the controls who had increased κ FLC concentra-
tion (p<0,001); 2 patients had very high k FLC concen-
tration (293 and 102,9 mg/L respectively, with an abnor-
mal increased κ/λ ratio); also the combined FLC level
was higher in patients with myastenia gravis (median
41,3 mg/L) that in healthy controls (median 21,57
mg/L). Discussion and Conclusions. Our results show a
significant increase of κ or λ FLC in about half of the
patients with myasthenia gravis in whom monoclonal
gammopathy or reduced glomerular filtration rate were
excluded. Therefore, the increased concentration of κ or
λ component in patients with myasthenia gravis may
reflect the policlonal B lymphocyte activation in this
disease, as observed in other autoimmune diseases
(rheumatoid arthritis, Sjogrens syndrome and SLE).

H133 - THE USE OF FREELITE ASSAYS IN
UNCOMMON PLASMA CELL NEOPLASMAS:
BI-CLONAL PLASMA CELL MYELOMA AND
SCHNITZLER SYNDROME 
C.M. Lu
University of California San Francisco and Veterans
Affairs Medical Center, San Francisco, CA, USA

Background. Freelite assays have been used for years in
multiple myeloma and other plasmacytic or lympho-
plasmacytic neoplasms, and have been included in
guidelines for the diagnosis and monitoring of plasma
cell myelomas that are monoclonal. However, its use in
uncommon plasma cell neoplasms such as bi-clonal
plasma cell myeloma has not been described. In addi-
tion, the use of Freelite assays in treatment monitoring
of a rare disorder called Schnitzler syndrome, which is
characterized by fever, bone and/or joint pain, lym-
phadenopathy, chronic urticarial and monoclonal IgM
gammopathy, has not been reported. Objectives. To
access the clinical utility of Freelite assays in bi-clonal
plasma cell neoplasms and Schnitzler syndrome.
Methods. Identify and review cases of bi-clonal plasma
cell neoplasms and Schnitzler syndrome, for which
Freelite assays were performed. Results. Four cases of
bi-clonal plasma cell neoplasms were identified: (1)
IgG-λ myeloma and κ light chain myeloma, with elevat-
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ed serum free κ/λ (sκ/λ) ratio; (2) initially IgG-λ myelo-
ma, followed by concomitant κ light chain myeloma
detected by elevation of sκ/λ ratios; (3) concomitant
IgG-κ and IgG-λ myelomas with persistent elevation of
sκ/λ ratios; (4) initially IgG-λ myeloma with normal
sκ/λ ratios, followed by concomitant IgG-λ and IgA-λ
myelomas and decreased sκ/λ ratios of 0.03-0.08. In
addition, one case of Schnitzler syndrome with IgM-κ
paraprotein and elevated sκ/λ ratios was identified; after
successful treatment, the sκ/λ ratio returned to normal.
Conclusions. The Freelite assays can help detect con-
comitant or emerging bi-clonal plasma cell myelomas;
however, its use in treatment monitoring could be prob-
lematic because the two neoplastic clones may produce
different light chains and the production is often imbal-
anced. Freelite assays could help diagnose and monitor
patient with Schnitzler syndrome.

H134 - HEVYLITE ASSAYS HELP DISCRIMINATE
RHEUMATOID ARTHRITIS FROM PLASMA CELL
DISORDERS 
J. Mikhael
Mayo Clinic in Arizona, Scottsdale, AZ, USA

Background. Hevylite is an immunoassay that allows
measurement of clonality in intact immunoglobulin
pairs such as IgA-κ and IgA-λ. When diagnosing a plas-
ma cell disorder (PCD) standard tests such as serum
protein electrophoresis (SPEP), immunofixation elec-
trophoresis and serum free immunoglobulin light
chains are used. Nevertheless in some patients results
of these tests do not always allow discrimination of
PCD from other immunological and inflammatory dis-
orders such as rheumatoid arthritis or lupus. The role of
Hevylite testing in these patients is not fully known.
Objectives. Determine if Hevylite can add value in the
discrimination of PCD patients from other disorders
that have elevated polyclonal immunoglobins when
other standard tests do not provide a clear result. Case
Report. A 30 year old woman with rheumatoid arthritis
was evaluated in the community with unexplained ane-
mia–Hb was 9gm/dL, SPEP revealed an M spike of
6.1mg/dL (quantitative IgG 5900mg/dL) and bone mar-
row revealed 5-10% plasmacytosis. Both κ and λ light
chains were mildly elevated. She was referred to our
center for myeloma therapy. Repeat testing confirmed
the M spike on SPEP, but Heavylite testing revealed
IgG κ 4450mg/dL and IgG λ 1890mg/dL, resulting in a
normal heavy chain ratio of 2.35. It was determined that
the abnormalities, including the “M” spike were there-
fore polyclonal and consistent with rheumatoid arthritis
and not a PCD. The anemia was later explained by iron
deficiency. Conclusions. Hevylite assays provided
additional clinically relevant information when assess-
ing PCD in patients with inflammatory or immunologi-
cal disorders, and in this case critically determined the
patient did not have myeloma and did not require ther-
apy. Heavylite testing should be considered in similar
contexts.

H135 - CLINICO-PROGNOSTIC CONTRIBUTION OF
FREELITE AND HEVYLITE IN EARLY CHRONIC
LYMPHOCYTIC LEUKEMIA
S. Molica,1 G. Digiesi,2 M. Linardi,1 A. Russo,1

A. Mannella,1 M. Lentini,1 L. Conti2

1Departmement Hematology-Oncology, Azienda
Ospedaliera Pugliese-Ciaccio, Catanzaro, Italy;
2Department of Clinical Pathology, IRCCS Regina
Elena, Roma, Italy

We analyzed a cohort accounting for 60 CLL Binet stage
A patients in whom FLC measurements were performed
at the diagnosis using a commercially available
immunoassay (The Binding Site Group Ltd,
Birmingham, UK). Using the cut-off proposed by Pratt
et al. for the polyclonal serum FLC (i.e., 50 mg/L) we
found that patients whose levels were below this thresh-
old had a shorter time to first treatment (TTFT) (HR,
2.08; 95% CI, 1.00-5.53; P=0.03) (Figure 1A). Patients
with lower and higher polyclonal serum FLC levels (i.e.,
lower and higher than 50 mg/L) were alike with respect
to age (P=0.24), gender (P=0.57), ß2-microglobulin
(P=0.98), LDH (P=0.67), mutational status of IGHV
(P=0.54), ZAP-70 (P=0.64) and CD38-expression
(P=0.98). In contrast, patients with lower FLC serum
levels had more frequently Rai stage 0 (P=0.006) and
lower thymidine-kinase activity (P=0.02) (Figure 1B).
The Hevylite assay which enabled us to accurately
measure each isotype-specific heavy and light chain
(HLC) (that is, IgGk, IgGλ, IgAk, IgAλ, IgMk and
IgMλ) was available in 45 out of 60 patients and
revealed that 37 (82.2%) had at least one Ig measure-
ment below the normal value. In detail, HCL abnormal-
ities in terms of low Ig serum concentrations, ranged
from 69% (IgMλ) to 4.2% (IgGλ). Patients with FLC
lower and higher than 50 mg/L had a similar likelihood
to experience HCL decrease: IgMk (P=0.75), IgMλ
(P=0.54), IgGK (P=1.00),IgGλ (P=1.00), IgAk
(P=0.16),IgAλ (P=0.08). Increases of Ig serum concen-
trations were unfrequent (i.e., IgGλ, 4.7%; IgAκ, 4.7%;
IgGκ, 2.3%). IgGκ/IgGλ ratios were always in the nor-
mal range, while one patient (2.3%) had abnormal
IgAκ/IgAλ ratio and 3 (7.1%) patients had abnormal
IgMκ/IgMλ ratio. In conclusion, this external validation
analysis confirms the prognostic value of FCL measure-
ment in CLL. The Hevylite assay demonstrates that the
degree of immunoparesis was higher for IgMλ. Clinical
implications of these results should be explored in larg-
er CLL series.

Figure 1.
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H136 - EVALUATION OF THE BEHAVIOR OF
MONOCLONAL AND POLYCLONAL LIGHT CHAINS
IN PATIENTS WITH MONOCLONAL GAMMOPATHY
OF UNDETERMINED SIGNIFICANCE 
R. Nuccorini,1 G. Smaldore,2 S.P. Pascale,1 A. Girardi,2

R. Penitente,2 A. Scavone,2 I. Attolico,1 D. Vertone,1

A. Matturro,1 N. Filardi,1 A. Amendola,1 M. Cimminiello,1

S. Coluzzi,1 A. Santagostino,3 M. Pizzuti1

1Ematologia, Ospedale San Carlo, Potenza, Italy;
2Laboratorio di Patologia Clinica, Ospedale San Carlo,
Potenza, Italy; 3*Ematologia, Ospedale Sant’Andrea,
Vercelli, Italy

Background. Kappa/Lambda (κ/λ) ratio is a prognostic
factor in MGUS. We observed a significant correlation
between abnormal κ/λ ratio and immunoparesis in 171
patients: κ/λ ratio is abnormal in 62% of patients with
immunoparesis and in 38% of patients without immuno-
paresis (p=0,0016). Aims. To investigate separately the
behavior of monoclonal and polyclonal light chains.
Methods. To evaluate polyclonal component, we stratified
the patients in two groups (value below or above the mean
value of the normal range). Then, we evaluated patients
with monoclonal light chain value beyond the upper limit
of normal range. Results and Discussion. Polyclonal chain
levels are low in 76% of patients with immunoparesis and
55% without immunoparesis (p=0,03). They are low in
67% of patients with an abnormal κ/λ ratio and in 31%
with a normal one (p<0,0001). Monoclonal light chain
levels are increased in 92% of patients with abnormal κ/λ
ratio and in 37% with a normal one (p<0,0001). Alteration
of κ/λ ratio could thus be related both to a polyclonal light
chains decrease and to a monoclonal light chain increase.
Finally, patients were stratified according to the time since
the diagnosis. The alteration of κ/λ ratio is more frequent
in patients with a diagnosis of more than four years (68 vs
45%, p=0,01) and they have a marked reduction of poly-
clonal light chain in 81% (p<0,05), while there isn’t
increase of patients with monoclonal light chain levels
beyond the upper normal limit. The first data could be due
to a gradual exhaustion of immune response, while the
lack of a monoclonal component increase could be related
to a selection of patients with less tendency to evolve in
Myeloma. We need to monitor patients to clarify the prog-
nostic role of the alteration of different light chain levels
and the importance of their changes during the follow-up.

H137 - A PILOT STUDY TO ASSESS SERUM FREE
LIGHT CHAIN AS A POTENTIAL BIOMARKER FOR
CHRONIC GRAFT-VERSUS-HOST DISEASE
J. Otani,1 N. Vashi,1 S. Perloff,1 J. Faix,2 D.B. Miklos1

1Stanford University Blood & Marrow Transplantation,
Stanford, CA, USA; 2Stanford Anatomic and Pathology and
Clinical Laboratories at Hillview, Palo Alto, CA, USA

Background. Graft-versus-host disease (GVHD) is a
debilitating and potentially fatal complication of allo-
geneic hematopoietic cell transplantation (HCT). Acute
GVHD is mediated by donor T cells. The etiology of
chronic GVHD (cGVHD) is less certain. Donor B cells
may cause cGVHD. Rituximab, a B cell depleting drug,

can induce a clinical response in some patients with
cGVHD. B cell activating factor (BAFF) may be elevat-
ed in patients with cGVHD. Miklos et al. (2005) has
shown human Y chromosome-encoded (H-Y) proteins in
female-to-male HCT patients as a cGVHD biomarker.
Objectives. Because elevated serum free light chain
(SFLC) is a biomarker in autoimmune disorders, we
sought to determine whether patients with cGVHD
demonstrate abnormal SFLC patterns. Methods. Twenty
patients were chosen from Stanford’s HCT database.
Myeloma or amyloidosis patients were excluded. Eleven
patients developed cGVHD and nine patients did not.
Cryopreserved peripheral plasma samples at pre-trans-
plant and six post-transplant time points were assayed.
SFLC were measured using Freelite Human κ and λ
reagents (The Binding Site, Birmingham, UK). Total IgG
levels were measured using the Prospec nephelometer
(Siemens Medical Solutions Diagnostics, Tarrytown,
NY). Results. Sufficient plasma was available in 117 out
of 140 specimens. The mean free κ and free λ levels at
each time point were not different between the cGVHD
and non-GVHD populations (Figure 1). In five cGVHD
patients, SFLC levels were compared with levels of H-Y
allo-antibodies. Only one patient, who experienced an
Epstein-Barr reactivation, did the levels correlate.
Conclusions. This pilot study did not show a significant
difference in SFLC in cGVHD. Most patient samples
were hypogammaglobulinemic, which likely affected our
ability to detect differences in SFLC levels.

Figure 1. Free light chain levels.

H138 - ELEVATED SERUM FREE LIGHT CHAINS
INDEPENDENTLY IDENTIFY STAGE A CHRONIC
LYMPHOCYTIC LEUKAEMIA PATIENTS WITH
AGGRESSIVE DISEASE
G. Pratt,1,2 C. Pepper,3 C. Fegan,3 A. Gardiner,4 D. Oscier,4

G. Mead5

1School of Cancer Sciences, University of Birmingham,
Birmingham, UK; 2Heart of England, NHS Trust,
Birmingham, UK; 3Department of Haematology, Cardiff
University, UK; 4Department of Haematology, Royal
Bournemouth Hospital, UK; 5School Immunity and
Infection, University of Birmingham, Birmingham, UK

Background. Chronic lymphocytic leukaemia (CLL) is a
heterogeneous disease and identifying early stage patients
who are likely to progress remains difficult. Objectives.
To investigate the usefulness of polyclonal serum free
light chains (cFLC) as a tool to identify aggressive dis-
ease in untreated stage A patients. Methods. 167 Binet
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stage A, untreated CLL patients were retrospectively
analysed. The levels of FLC and β 2-microglobulin (b2M)
were assessed using nephelometric immunoassays.
Comparison to previously recorded measurements for
clinical markers (age (<or >65 years), sex, CD38+/-, ZAP-
70+/-, lymphocyte doubling time (LDT<or >12 months)
and IGVH mutational status (<or >98% homology)) was
made. Results. Elevated cFLC (>50mg/L) were signifi-
cantly associated with a shorter time to first treatment
(TTFT, median 115 months v 175 months respectively;
p=0.043) and overall survival (75% survival 101 v 170
months respectively, p=0.005). Univariate analysis iden-
tified elevated cFLC as being independently associated
with poor outcome in this population. Multivariate analy-
sis indicated that LDT<12 months (HR 4.1, p<0.0001),
ZAP-70+ve (HR 2.3, p=0.004) and cFLC>50mg/L (HR 2.0,
p=0.024) were independently associated with shorter
TTFT. A two tiered risk model using cFLC>50mg/L and
ZAP-70+ve identified patients with aggressive disease and
was significantly associated with TTFT. Patients with 1
or 2 risk factors (FLC>50mg/L and / or ZAP-70+ve) had a
much shorter TTFT than patients with 0 risk factors
(FLC<50mg/L and ZAP-70-ve; median TTFT 113 v 218
months respectively, p<0.0001). Conclusions. Elevated
cFLC>50mg/L aids in the identification of untreated CLL
stage A patients with aggressive disease. 

H139 - SOLUBLE BCMA BINDS BAFF RESULTING
IN IMMUNE DEFICIENCY IN MULTIPLE MYELOMA
PATIENTS
E. Sanchez,1 A. Gillespie,1 N.M. Harutyunyan,1 G. Tang,1

J. Gottlieb,1 S. Vardanyan,1 M. Li,1 C. Andreu-Vieyra,1

M. Ghermezi,1 C.S. Wang,1 J. Ben-Zvi,1 G. Garzio,1

B. Bonavida,2 H. Chen,1 J.R. Berenson1,3,4

1Institute for Myeloma and Bone Cancer Research, West
Hollywood, CA, USA; 2Department of Microbiology,
Immunology and Molecular Genetics, Geffen School of
Medicine, University of California at Los Angeles, USA;
3Oncotherapeutics, West Hollywood, CA, USA;
4Berneson Oncology, West Hollywood, CA, USA

Background. B-cell maturation antigen (BCMA) is a
receptor expressed on B-lymphocytes and plasma cells.
When it is bound by its ligand BAFF, it drives late B-cell
development and antibody production. We have identi-
fied BCMA in the serum of MM patients. Objectives. We
hypothesized that circulating BCMA binds BAFF, a B-
cell mitogen, and blocks antibody production in MM
patients. Methods. BCMA-Fc and control Ig-Fc were
obtained from R&D Systems. Human BCMA and mouse
BAFF, IgM and IgA levels were measured using ELISA.
Human IgA and IgG levels were determined using neph-
elometry (Immage 800, Beckman Coulter). Hevylite®

Assays (Binding Site) were used to quantify heavy-light
chain isoform pairs. Results. rhBCMA was injected into
mice. Plates were coated with an anti-BAFF capture Ab,
plasma added and an anti-human-BCMA detection Ab
added. rhBCMA-mBAFF complexes formed, whereas
none were found in control mice. Furthermore, decreases
in IgA and IgM levels were observed when compared to
baseline on days 4 and 6 (P=0.0031, P=0.0064;

P=0.0087, P=0.0221, respectively), and untreated
(P=0.0001) and Ig-Fc (P=0.0088) control groups.
BCMA/BAFF complexes were found in serum from MM
patients. BCMA levels inversely correlated with unin-
volved IgG in IgA MM and uninvolved IgA in IgG MM
(P <0.0001). Using the Hevylite Assay, similar results
were observed for the levels of BCMA compared to unin-
volved IgG isoforms in both pts with involved IgGλ
(n=62, P=0.0006) and IgGκ (n=117, P <0.0001) MM.
Conclusions. We now demonstrate formation of BCMA-
BAFF complexes, resulting in reductions in normal anti-
bodies, and show that BCMA levels inversely correlate
with uninvolved Ig levels in MM pts. Thus, the lack of
normal antibody production in MM pts results in part
from circulating BCMA binding BAFF.

H140 - INTACT IMMUNOGLOBULIN AND FREE
LIGHT CHAIN GAMMOPATHIES IN HEART
TRANSPLANT RECIPIENTS. A PILOT STUDY
P. Sečník,1 J. Franeková,1 L. Hošková,2 A. Parker,3

A. Jabor1

1Department of Laboratory Methods; 2Cardiology
Clinic, Institute for Clinical and Experimental Medicine,
Prague, Czech Republic; 3The Binding Site Group Ltd.,
Birmingham, UK

Background. Solid organ transplant recipients are at
increased risk of developing malignant tumours, estimat-
ed to be 2x higher, when compared with nontransplant
population. Posttransplant lymphoproliferative diseases
(PTLD) are one of the most frequent complications in
OTR with 40-70% mortality, and recent data suggest that
gammopathies may be one of the underlying pathogenic
mechanisms for PTLD. Objectives. To analyse the devel-
opment and timelines of intact immunoglobulin gam-
mopathies post-transplantation in a cohort of heart trans-
plantation patients. Methods. We performed a pilot study
on 80 patients which underwent heart transplantation
(HTX) in years 2010-2012. Four sequential serum sam-
ples were obtained from each patient at defined time
points (pre HTX and 9th, 18th and 24th month post HTX).
Patient medical history served as a source of relevant
clinical data. Results. We evaluated data from 80 patients
(67 men, 13 women) after HTX aged 21-68 years (medi-
an 52 years). Results are shown in Table 1. 

Table 1. Gammopathies post HTX.
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All patients had negative serum protein electrophoresis
(SPE) and immunofixation (IFE) pre HTX. There were
no patients in our cohort with PTLD during 2 year follow
up. Conclusions. During a 2 year follow up period we
identified a remarkable number of monoclonal and poly-
clonal gammopathies in HTX patients using SPE/IFE,
heavy/light chain pairs and free light chain analysis,
which were multiple in occurence and heterogeneous in
nature. This pilot study requires further investigation to
understand the underlying mechanisms responsible for
the pathological gammopathies.

FREE LIGHT CHAINS IN MULTIPLE
SCLEROSIS

I141 - PREDICTIVE VALUE OF FREE κ CHAINS IN
CEREBROSPINAL FLUID IN THE
CONVERSION FROM CLINICALLY ISOLATED
SYNDROME TO MULTIPLE SCLEROSIS
C. Bermudo Guitarte,1 P. Menéndez Valladares,1

M.I. García-Sánchez,2 M.P. Cuadri-Benítez,2

M. Adorna-Martínez,2 G. Izquierdo-Ayuso2

1Clinical Biochemistry Department; 2Department of
Neurology, Virgen Macarena University Hospital,
Seville, Spain

Background. Multiple sclerosis (MS) initiates with a first
attack or clinically isolated syndrome (CIS). The impor-
tance of an early treatment in MS leads to the search for
novel biomarkers. At the moment, there is no diagnostic
marker for MS who predicts conversion from CIS to MS.
Objectives. Assay the level of free κ chains (FKC) in
cerebrospinal fluid (CSF) which predicts conversion to
MS in patients with CIS. Methods. We quantified CSF
FKC from 70 patients with non-inflammatory neurologi-
cal diseases [41 with normal pressure hydrocephalus
(NPH)], 77 with CIS, and 29 with relapsing-remitting
MS. FKC level was quantified by nephelometry using the
Freelite® Human κ Free kit on the Siemens® BN II analyz-
er. We used Chi square or Fisher test for statistical analy-
sis. Results. We calculated the CSF FKC values of NPH
patients (control group). They were 0.18±0.10 mg/l
[mean±SD (standard deviation)]. We calculated a cut-off
value of 0.38 mg/l as the mean plus 2SD of control group
values. We classified CIS patients according to this cut-
off value. Group 1 included 32 patients with FKC below
0.38 mg/l and group 2 was integrated by 45 patients with
FKC value above 0.38 mg/l. A higher number of patients
from group 2 fulfilled Barkhof-Tintore criteria for dis-
semination of lesions in space and showed oligoclonal
IgG bands in CSF. Almost 80% of patients from group 2
converted to MS, while 87% from those from group 1
remained as CIS. Conclusions. The cut-off value estab-
lished of 0.38 mg/l is lower to that found by other authors.
We found statistically significant differences between the
group 1 and 2 for CSF FKC fulfilling Barkhof-Tintore
criteria and showing oligoclonal bands. Furthermore, the
risk of conversion to MS in CIS patients is greater with
high CSF FKC levels.

I142 - FREE LIGHT CHAINS TURBIDIMETRIC
MEASUREMENT IN CEREBROSPINAL FLUID:
ROLE IN MULTIPLE SCLEROSIS
R. Brivio,1 C. Galliani,1 N. Spinoni,1 G. Cavaletti,2

M. Frigo,2 L. Fusco,3 C. Valsecchi2

1Biochemistry Laboratory, San Gerardo Hospital,
Monza, MB, Italy; 2Surgery and Medicine Translational
Department, Milano Bicocca University, Milan, Italy;
3Neurology Department, San Gerardo Hospital, Monza,
MB, Italy
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Background. Multiple Sclerosis is the most common
inflammatory demyelinating disease affecting the Central
Nervous System (CNS). Mc Donald criteria are the diag-
nostic reference standard and the analysis of cere-
brospinal fluid (CSF) is of little help if compared to mag-
netic resonance or to clinical features. Objectives. Our
aim was to verify whether κ and λ free light chains (kFLC
and λFLC respectively) turbidimetric measurement in
CSF and serum may represent a clinically useful marker,
in comparison with the current analysis of oligloclonal
bands. Methods. We measured kFLC and λFLC in serum
and CSF of 59 patients diagnosed with Multiple Sclerosis
(Group1) and of 31 patients presenting a non-inflamma-
tory disease of the CNS (Group2) already tested for
intrathecal immunoglobulin synthesis. FLC were per-
formed on SPA Plus turbidimeter using Freelite kit (The
Binding Site, Birmingham, UK). Oligoclonal bands were
determined using SAS IgG IEF kit (Helena BioSciences,
UK). Results. The median CSF kFLC concentration in
Group1 was 2.53 mg/L (range 0.06-32.26) and 0.21 mg/L
(range 0.06-1.27) in Group2. The median kFLC Index
was 39.07 (range 2.78-1232) in Group1 and 1.92 (range
0.92-6.07) in Group2. Using hyperbolic curve [1] and the
threshold line [2] the two populations are well separated
(Figure 1). The Mann-Whitney test confirmed statistical-
ly significant differences between the two groups
(p<0,0001). The median CSF λFLC was 0.51 mg/L
(range 0.06-6.18) in Group1 and 0.15 mg/L (range 0.04-
0.43) in Group 2. The median λFLC Index was 12.98
(range 2.89-503.5) in Group1 and 2.73 (range 1.51-23.4)
in Group2 The areas under the ROC curves were 0.992,
0.941 and 0.925 for kFLC Index, CSF kFLC and oliglo-
clonal bands respectively; lower values were obtained for
λFLC Index (0.881) and CSF λFLC (0.868). Conclusions.
Turbidimetric assay for kFLC is quantitative, objective
and suitable to detect intrathecal immunoglobulin synthe-
sis. λFLC measurement show inferior performance in our
experience.

Figure 1. κ Ratio vs Albumin Quotient (kFLC Index).
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I143 - IS THERE A ROLE FOR FREE LIGHT CHAIN
ANALISIS IN THE DIAGNOSIS OF PATIENS WITH
MULTIPLE SCLEROSIS?
C. Cámara Hijón,1 T.M. Pais,2 R. Romero Sevilla,3

S. Romero Chala,1 J.A. García Trujillo,1 I. Magriz Tascón,1

E. Madany Al-Kheder,1 I. Tovar García,1

M. Gómez Gutiérrez,3 L. Fernández Pereira1

1Immunology Unit, San Pedro de Alcántara Hospital,
Cáceres, Spain; 2The Binding Site, Barcelona, Spain;
3Neurology Department, San Pedro de Alcántara
Hospital, Cáceres, Spain

Introduction. Multiple sclerosis (MS) is a neurodegener-
ative disease affecting mainly young adults. Clinical
manifestation starts with a first flare, usually called clin-
ically isolated syndrome (CIS), which can evolve to
increasingly debilitating states (clinically defined MS)
or remain asymptomatic and stable. Early treatment ini-
tiation in MS patient is crucial to prevent permanent
damage. However, early diagnosis is difficult to estab-
lish due to the poor specificity of the symptoms and of
the presently available biomarkers. Objectives. Study
the potential of free light chain analysis (FLC) in cere-
brospinal fluid (CSF) as biomarker of MS. Materials.
Cohort of 192 patients with available CSF and for which
FLC were determined (SPAplus, TBS,UK). Serum and
CSF Albumin, total IgG and IgM, and the presence of
CSF oligoclonal bands (OCBs) were recovered from
patients’ records. Results. After reviewing patient’s
records, we identified 41 MS patients, 21 CIS, and 41
suitable controls (i.e. non-demyelinating conditions
such as ischemia or dementia). CSF FLC-κ values pro-
gressively increased from control group, to the CIS
group and to the MS group (Figure 1).
In fact, 63% of controls were below the sensitivity limit
of 0.042mg/dL compared to 7% of MS patients. Dunn’s
multiple-comparison test showed that both 

Figure 1. κ free light chain values determined in CSF sam-
ples of three groups of patients. MS: Multiple Sclerosis
group; CIS, clinically isolated syndrome group, and the
Control group. The respective median values in mg/dL are
0.61, 0.42, and 0.05 (N: for the control group, only patients
with measurable values were considered). The κ-FLC values
are plotted in logarithmic scale. 
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FLC-κ index and IgG-index are able to differentiate MS
and CIS patients from the control group. Finally, using
the cut-off value of 0.053mg/dL κ-FLC (Villar et al.
2012), we obtain a sensitivity of 93% and a specificity
of 83%, compared to 81% and 93% for the OCBs,
respectively. Using logistic regression, κ FLC predicts
positivity for OCBs (OR 25.161, CI 3.184-198.811).
Conclusions. Elevation of κ-FLC in CSF above
0.053mg/dL has confirmed to be a strong indicator of
demyelinating CNS disease, both of MS and CIS.
Follow-up studies are warranted to investigate the prog-
nostic value of κ-FLC in the identification of CIS
patients with high progression probability.

I144 - FREE LIGHT CHAIN ANALYSIS IN
CEREBRO-SPINAL FLUID
W. Fierz, B. Walz
Abteilungsleiter Immunologie, Labormedizinisches
Zentrum Dr Risch, Schaan, Liechtenstein

Background. Already 45 years ago, it has been reported
that in the cerebro-spinal fluid (CSF) of patients with
Multiple Sclerosis (MS) markedly higher κ/λ ratios of
light chains are observed, this in contrast to findings in
serum and in patients with other CNS diseases like neuro-
syphilis. Later work has confirmed this finding and
extended it to free light chains. Furthermore, free κ light
chains in CSF already appear in early (mono-sympto-
matic) MS before development of oligoclonal bands and
their presence correlate well with changes in MRI.
Objectives. The study reports on first experiences of intro-
duction of free light chain analysis in CSF and serum as
part of the routine CSF analysis in a general laboratory. All
specimens referred to the lab for analysis of oligoclonal
bands were subjected to free light chain analysis. The aims
were to define cut-offs for free κ synthesis in CSF depend-
ent on blood brain barrier (BBB) disturbance and to com-
pare the synthesis rate with the occurrence of oligoclonal
bands. Methods. κ and λ free light chains were measured
together with albumin, IgG, IgA, and IgM (Binding Site)
in CSF and serum on a SPAPLUS device. CSF/serum ratios,
intrathecal synthesis rates and κ/λ ratios were calculated
and results were included in a graphical CSF report in
form of hyperbolic “Reiber”-type diagrams.

Figure 1.

Results. Based on BBB barrier measurements and oligoclon-
al band findings a hyperbolic cut-off could be defined that
well separated cases with signs of intrathecal immunoglob-

ulin synthesis and various degrees of BBB disturbance
(Figure 1). Individual cases with special κ/λ signatures were
compared with clinical findings. Conclusions. Free light
chain analysis in CSF and serum is a valuable addition to the
current analysis of albumin, immunoglobulins and oligo-
clonal bands and might be useful to detect early MS cases
and to estimate their prognosis.

I145 - ELEVATED κ FREE LIGHT CHAINS IN THE
CEREBRAL SPINAL FLUID ARE ASSOCIATED
WITH POSITIVE OLIGOCLONAL BANDING IN
PATIENT SAMPLES BEING EVALUATED FOR
MULTIPLE SCLEROSIS
D.J. Kuhn,1 M. Burfoot,2 T. Lohmann,2 R. Benavides2

1The Binding Site, Inc., San Diego, CA, USA;
2MedFusion, Lewisville, TX, USA

Background. Multiple sclerosis (MS) is a difficult disease
to diagnosis because the symptoms are typically nonspe-
cific and hard to quantify. There is no single test which
offers proof positive diagnosis; rather it is the preponder-
ance of the clinical symptoms that leads to definitive
diagnosis. Objectives. Due to the lack of definitive testing
for MS and the fact that many other conditions can mimic
the effects of MS, the development of additional bio-
markers that can help rule out positive MS diagnosis
would be beneficial. Intrathecal immunoglobulin synthe-
sis has been observed in many studies of inflammatory
disorders, including multiple sclerosis. In this study we
aimed to correlate κ free light chain (FLC) production in
the cerebral spinal fluid (CSF) of patients with positive
oligoclonal banding (OCB). Methods. De-identified
patient samples (n=62) routinely sent for evaluation of
OCB for the screening were evaluated for intrathecal κ
and λ free light production. FLC indices were determined
using the following ratio: (CSF FLC/serum FLC)/(CSF
albumin/serum albumin). In cases below the detection
level (κ, <0.28 mg/L and λ <0.24 mg/L) we used the cor-
responding detection limit for analysis. Results. Of the
patients evaluated (n=62), 18 patients had elevated κ
FLCs using the KFLC index of (≥3.0), and 20 patients
showed OCB. Sensitivity was 0.80, specificity was 0.95,
positive predictive value of 0.88, and negative predictive
value of 0.92. The mean KFLC index was 15.80 versus
mean LFLC index of 2.23 in OCB positive samples
(Figure 1).

Figure 1. Box and whisker plot of κ and λ FLC indices with
negative (OCB -0) or positive (OCB -1) oligoclonal banding.
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Conclusions. There is a need for additional biomarkers
in the diagnostic testing schema for MS. Our findings
indicate that a KFLC index of 3.0 provides a high neg-
ative predictive value. Taken together with OCB find-
ings these two basic laboratory tests can aid neurolo-
gists in ruling out MS in patients with neurological dis-
orders.

I146 - FREE LIGHT CHAINS IN CEREBROSPINAL
FLUID: DETERMINATION OF NORMAL VALUES OF
CONCENTRATION, RATIO AND INDEX AND THEIR
INTERESTS IN A 6 MONTHS PROSPECTIVE
STUDY
P. Negre,1 A.-M. Hubert,1,2 E. Delmont,2,4 O. Felician,4

B. Audoin,5 S. Attarian,3 M. Ceccaldi,4 J. Pelletier,5

J. Boucraut1,2

1Immunology Laboratory, Conception Hospital,
Marseille, France; 2Aix-Marseille University, ,
Marseille, France; 3Department of Neuromuscular
diseases and ALS, Marseille, France; 4 Department of
Neurology and Neuropsychology, Marseille;
5Department of Neurology and CRMBM CNRS6612,
Timone University Hospital, Marseille, France

Background. The gold standard diagnosis marker for
MS is oligoclonal banding whereas IgG index is not
enough sensitive and have no value to predict future dis-
ease course. On the contrary, intrathecal IgM synthesis
predicts a more severe disease. If FLC κ CSF explo-
ration is a high sensitive marker for MS, contradictory
results have been reported for the predictive interest of
CSF FLCs. Moreover, different assay methodologies
and different calculations have been reported in previ-
ous publications and normal values are still lacking.
Objectives. New FLCs kits are available for the SPAplus
system. We thus perform a prospective study in order to
establish normal values for FLCs concentrations,
serum/CSF FLCs quotient and the ratio between the
FLCs quotient and albumin quotient. Methods. Matched
serum and CSF samples were prospectively collected
from 600 patients who underwent routine exploration
for CNS or PNS, non inflammatory or inflammatory
diseases. albumine, IgG, IgM, IgA, FLC κ and λ concen-
trations were quantified on SPAplus analyzer.
Oligoclonal IgG banding were searched for all patients.
Electrophoresis studies for IgM and IgM were per-
formed when the corresponding index was positive.
Results. Each normal value was calculated from 200
cases selected on following criteria: absence of oligo-
clonal banding, normal albumine ratio and absence of
inflammatory CNS disease. We then confirmed that the
κ index (κ quotient/Alb quotient) is a highly sensitive
test for the diagnosis of inflammatory CNS diseases.
Moreover, we observed several cases with highly altered
κ/λ CSF ratio. Some patient suffered from inflammato-
ry CNS diseases, but unexpectedly FLCs exploration
allowed the discovery of infiltrative lymphoma of the
CNS. Conclusions. Normal values are now available for
each calculation and FLCs CSF exploration is useful for
the diagnosis of inflammatory CNS diseases and the
detection of some B cell CNS lymphoma.

I147 - UTILITY OF FREE LIGHT CHAINS IN
CEREBROSPINAL FLUID FOR THE STUDY OF
MULTIPLE SCLEROSIS
L.F. Pérez Suárez,1 M.M. Rebollido Fernández,1

M.L. Campos2

1Hospital Clínico Universitario, Santiago de
Compostela, Spain; 2The Binding Site, Barcelona, Spain

Background. Multiple sclerosis (MS) is one of the most
common demyelinating CNS diseases in young and mid-
dle-aged adults. The etiology and pathogenesis of MS is
multifactorial and not well known. Moreover, the diversity
of symptoms and signs provides almost unlimited possibil-
ities for misdiagnosis. Objectives. To evaluate the diagnos-
tic value of free light chains (FLC) determinations in CSF
in patients with MS: comparison to traditional tests that
demonstrate an intrathecal immunoglobulin synthesis.
Methods. Parallel serum and cerebrospinal fluid samples
from 77 neurological patients for whom oligoclonal bands
(OB) assessment was requested were included. The OB
were determined by isoelectric focusing using IgG EIF kit
Helena BioScience. K- and L-FLC levels were determined
on a BNII using Freelite reagents. Total proteins, IgG and
albumin were measured to calculate the IgG index. Based
on the medical history, patients were classified into two
groups: group1 - definite+probable MS; group2 - suspect-
ed disease but unable to confirm the symptoms’ cause. 23
patients without neurological damage were used as control.
Results. 85% of patients from group1 were positive for OB,
whereas in all cases the K-CSF levels and IgG Index were
significantly higher than those found in the control group
(Table 1). Also, a highly significant correlation between K-
CSF levels and the presence of OB and IgG Index
(r=0.550; p <0.005) was observed in patients from group1
but not from group2. K-CSF and IgG levels in CSF, and
IgG Index showed statistically significant differences in
groups 1 and 2 with respect to controls. Conclusions. Our
results confirm recent data from the literature that support
the high value of K-CSF in the diagnosis of MS. The strong
correlation observed between the K-CSF and intrathecal
IgG synthesis suggests that these seem to have a diagnos-
tic meaning similar to that of OB.

Table 1. Median values and ranges of the different parame-
ters determined for the theere studied groups.
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I148 - HIGH LEVELS OF IMMUNOGLOBULIN FREE
κ LIGHT CHAINS IN CEREBROSPINAL FLUID AS
INDICATORS OF MULTIPLE SCLEROSIS
C.T. Sanz Díaz,1 N.M. Barbosa,2 T.M. Pais,2

R. López Travieso,1 M.A. Hernández Pérez1

1Hospital Universitario Ntra. Sra. de Candelaria
(HUNSC), Santa Cruz de Tenerife, Spain; 2The Binding
Site, Barcelona, Spain

Introduction. Multiple Sclerosis (MS) is an autoimmune
and demyelinating disease of the central nervous system
(CNS) affecting mainly young adults (20-40). Although
magnetic resonance (MRI) and IgG oligoclonal bands
(OCB) represent a help for MS diagnosis, final decision is
frequently done by ruling out other conditions whilst no
test is still able to reliable differentiate patients with benign
clinical isolated syndrome (CIS) from those who will
progress to chronic or relapse/remitting MS. Our aim was
to show the value of cerebrospinal fluid (CSF) κ-free light
chain (FLC) determination sin the diagnosis of clinically
defined MS. Materials and Methods. CSF samples collect-
ed from 254 consecutive patients who underwent a lumbar
puncture, of which 89 were assessed for their κ-FLC levels
by nephelometry using FreeLite®. Albumin and IgG were
quantified by nephelometry in CSF and by turbidimetry in
serum, while IgG Oligoclonal bands (OCBs) were done by
iso-electro-focusing. Results. After reviewing patients’
records, we identified 39 MS cases, 4 possible MS, and the
remaining had other CNS inflammatory diseases (OID).
FLC determinations were available for 37 MS patients, 4
possible MS and 48 cases of OID. Median κ-FLC levels
(Figure 1) were significantly higher for MS patients than
for OID patients (4.36mg/L vs 0.47mg/L, p<0.0001). One
MS patient showed zero OCBs, however the k-FLC levels
(2.8 mg/L) were 6-fold the median levels of the OID group.
Conversely, 26 (12%) of the non-MS patients had 1 or
more OCBs, however their median κ-FLC levels (0.47
mg/L) were still significantly lower than the MS group
(p<0.0001). Conclusions. The significantly higher κ-FLC
values of the MS group compared to the non-MS show that
this test is useful for the diagnosis of MS, particularly in
patients presenting unclear on single OCBs patterns. In our
cohort, 12% of the non-MS patients presented 1 or more
OCBs. Therefore, including CSF κ-FLC analysis in the
study of suspected MS patients should significantly
increase the accuracy of the diagnosis. 

Figure 1. κ-FLC CSF values for the MS patients and for the
patients with other inflammatory diseases (OID), and respec-
tive ROC analysis. Mann-Whitney test shows that the differ-
ence between the medians of both groups is statistically signifi-
cant. Horizontal lines represent the median and interquartile
range of each group. The right panel shows the ROC analysis
of the FLC levels using the OID group as control.

I149 - CEREBROSPINAL FLUID FREE LIGHT
CHAINS ARE ELEVATED IN CLINICALLY
ISOLATED SYNDROME AND MULTIPLE
SCLEROSIS AND CORRELATE WITH LESION
LOAD AND CORTICAL THINNING
T. Stojakovic,1 M.M. Voortman,2 M. Jehna,3

H. Scharnagl,1 S. Ropele,2 T. Seifert-Held,2 J.J. Archelos,2

S. Fuchs,2 C. Enzinger,2 F. Fazekas,2 M. Khalil2

1Clinical Institute of Medical and Chemical Laboratory
Diagnostics, Medical University of Graz, Austria;
2Department of Neurology, Medical University of Graz,
Austria; 3Division of Neuroradiology, Medical
University of Graz, Austria

Introduction. Cerebrospinal fluid (CSF) oligoclonal bands
(OCB) are a well established tool to support the diagnosis
of multiple sclerosis (MS) and predict the conversion of
clinically isolated syndrome (CIS) to MS. However, up to
now only scarce information exists on correlates of FLC
with conventional and non-conventional magnetic reso-
nance imaging (MRI) metrics, in particular with measures
of brain regions with direct contact to CSF. Objectives. To
compare FLC κ (KFLC) and FLC λ (LFLC) levels in CSF
and serum between MS patients and controls, and to inves-
tigate their relation to MRI based measures of cortical thin-
ning and periventricular lesion load. Methods. FLC in CSF
and serum were measured by nephelometry in 61 MS
patients and 60 controls. Routine laboratory work up
included analysis of serum and CSF levels of IgG, IgM,
IgA, albumin, and CSF cell count. MS patients underwent
MRI at 3T to determine the extent of cortical thinning and
periventricular lesion load. Results. In MS we found
increased CSF KFLC and LFLC levels, quotient and
indices compared to controls (all p<0.001). CSF KFLC and
LFLC correlated with CSF cell count (r=0.579, p<0.001
and r=0.301, p=0.018, respectively), and FLC indices with
the IgG index (r=0.714, p<0.001 and r=0.543, p<0.001) in
MS. Regarding MRI we found CSF LFLC to be correlated
with the percentage of periventricular lesion load (r=-0.356,
p=0.005). Furthermore, the KFLC index correlated with the
mean cortical thickness (r=0.274, p=0.036). Conclusions.
Our study demonstrates increased intrathecal synthesis of
KFLC and LFLC in MS supporting the notion of an altered
B-cell response. The correlation of KFLC and LFLC with
MRI based measures of cortical and periventricular tissue
destruction suggests these markers to be involved in the
pathology of MS. Further studies with longitudinal clinical
and MRI data are necessary to confirm our findings.

I150 - COMPARISON OF CEREBROSPINAL FLUID
FREELITE® SPECIFICITY AND SENSITIVITY WITH
OLIGOCLONAL BANDING, IN PATIENTS WITH
SUSPECT MULTIPLE SCLEROSIS/CLINICALLY
ISOLATED SYNDROME
A. Villa
Pathology Clinic and Hematology Unit, AO Perugia S.
Andrea delle Fratte, PG, Italy

Background. Multiple Sclerosis (MS) diagnostic work-up
includes Oligoclonal banding (OCB) and IgG index.
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However, OCB is time consuming and the interpretation
requires a skilled operator; IgG index is less sensitive than
OCB. Immunoglobulin Free light Chains (FLC) are secret-
ed by central nervous system B cells and may better reflect
intrathecal synthesis of IgGs, providing further support to
MS diagnosis. Objectives. Comparison of CSF Freelite®

specificity and sensitivity with OCB, in patients with sus-
pect MS/CIS. Methods. We collected coupled serum-CSF
samples from 122 patients, who were divided into 3
groups: 1) 76 patients, 66 OCB negative and 10 with mir-
ror serum-CSF pattern; 2) 19 OCB positive patients (1- 5
OCB bands); 3) 27 patients with >5 OCBs. Freelite K
index (cut-off 12) were compared to OCB (Hydragel 9
CSF Isofocusing) and IgG Link index (cut-off 0.7) (BN II).
Results. Group 1 - OCB negative: K Index and Link corre-
late with OCB in 97% and 92% of cases respectively;
group 2: K index correlates with OCB in 53% of cases,
whereas Link correlates in 11% of cases. Group 3: K index
correlates with OCB in 99.7% of cases, Link index in 78%.
Taking OCB as the Gold Standard, K index sensitivity is
0.89 (89%) and specificity is 0.87 (87%), with Positive
Predictive Value 0.78 and Negative predictive value 0.93
(Table 1). Conclusions. These preliminary results suggest
K index has greater correlation with OCB than Link index,
and K index could be supportive in dubious cases of MS
diagnosis. 

Table 1.

LINK K index TOTAL

<0.7 >0.7 <12 >12

Group 1 No OCB 61 5 64 2 66

mirror OCB 10 0 7 3 10

Group 2 1-5 OCBs 17 2 9 10 19

Group 3 >OCBs 6 21 1 26 27 

TOTAL 94 28 81 41 122

I151 - CEREBROSPINAL FLUID FREE
IMMUNOGLOBULIN LIGHT CHAIN ANALYSIS IS A
MORE SENSITIVE MARKER OF INTRATHECAL
IMMUNOGLOBULIN PRODUCTION THAN
OLIGOCLONAL BANDS IN A PEDIATRIC
POPULATION WITH INFLAMMATORY CENTRAL
NERVOUS SYSTEM DISORDERS
L. Wienholt,1,3 R. Dale,2,3 S. Adelstein,1,3

F. Brilot-Turville,2 A. Kane1

1Department of Immunology, Royal Prince Alfred
Hospital, Camperdown, NSW, Australia; 2Institute for
Neuroscience and Muscle Research and T.Y. Nelson
Department of Neurology and Neurosurgery, Children’s
Hospital at Westmead, Sydney, Australia; 3University of
Sydney, NSW, Australia

Background. Inflammatory and autoimmune disorders of
the central nervous system (CNS) include a diverse group
of diseases for which there are no definitive diagnostic
tests. Typical investigations include oligoclonal bands
(OCB) in cerebrospinal fluid (CSF) and CSF IgG:protein
albumin index. Both are limited by poor sensitivity and/or
specificity. Objectives. To investigate the utility of CSF
free light chain analysis in a paediatric population with
CNS disorders. Patients and Methods. Paediatric CSF
samples were analysed and results correlated with diag-
noses determined by retrospective review and classified
according to inflammatory or non-inflammatory patho-
genesis. Laboratory analysis. CSF OCB was performed
by agarose gel isoelectric focussing/immunoblotting.
CSF free κ and λ light chain analysis was performed
using the Freelite assay by nephelometery on both the
Immage 800 and the BN II. Results. Of 72 samples
analysed 31 (44%) had an inflammatory diagnosis, 24
(34%) had proven/ presumed genetic non-inflammatory
aetiology, 3 (4%) had neurodevelopmental delay and in
13 (18%) no definite diagnosis was made. OCB was
detected in 4 patients; 2 with an inflammatory and 2 with
a genetic disease. Thirteen patients had elevated κ or λ
light chains as detected on the Immage 800, defined as
greater than the detection limit of the assay (0.600 mg/L
for CSF free κ, and 0.490 mg/L for CSF free λ). Of these
12 (92%) had an inflammatory disease. On the BN II
using optimal cut-offs of 0.29 mg/L and 0.11 mg/L for
CSF free κ and λ respectively, 24 patients had elevated
results, of which 21 (88%) had an inflammatory disease.
Conclusions. The results of this study support the use of
CSF free light chain analysis for the detection of intrathe-
cal immunoglobulin synthesis in the diagnosis of paedi-
atric CNS inflammatory conditions. 
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POLYCLONAL FREE LIGHT CHAINS

J152 - ELEVATED COMBINED FREE LIGHT CHAIN
CONCENTRATIONS ARE INDEPENDENTLY
ASSOCIATED WITH MORTALITY IN EARLY
CHRONIC KIDNEY DISEASE
L.K. Assi,1 N. McIntyre,2 S. Fraser,3 S. Harris,3

C.A. Hutchison,4 C.W. McIntyre,2,5 P. Cockwell,6,7

M.W. Taal2,5

1The Binding Site Group Ltd, Birmingham, UK;
2Division of Medical Sciences and Graduate-Entry
Medicine, University of Nottingham, UK; 3Academic
Unit of Primary Care and Population Sciences,
University of Southampton, UK; 4Hawke’s Bay District
Health Board, Hawke’s Bay, New Zealand; 5Royal Derby
Hospital, Derby, UK; 6Department of Renal Medicine,
Queen Elizabeth Hospital Birmingham, Birmingham,
UK; 7Division of Immunity and Infection, College of
Medical and Dental Sciences, University of
Birmingham, UK

Background. A major component of increased mortality
risk in people with chronic kidney disease (CKD) is
associated with non-traditional cardiovascular risk fac-
tors including markers of inflammation. Combined free
light chains (cFLC) are a novel marker of systemic
inflammation that have previously been associated with
mortality in CKD patients recruited within the secondary
care environment. Objectives. We investigated whether
cFLC is an independent risk factor for all-cause mortal-
ity (ACM) in people with early stage 3 CKD. Methods.
In a prospective community-based cohort, 1695 partici-
pants with stage 3 CKD had cFLC concentrations meas-
ured. cFLC levels were determined using the summation
of the Freelite® κ and λ assays. All other bio-clinical
variables were collected at the time of sample collection.
Kaplan-Meier plots and Cox proportional hazards analy-
sis were used to assess the relationship between high
cFLC levels (>43.3 mg/L) and mortality. Results. At
recruitment, cFLC were elevated (>43.3 mg/L) in 34%
of patients (median 36.3 mg/L, IQR 28.6-47.9 mg/L).
By the point of analysis, there were 167 deaths (10%)
after a median of 1375 days. cFLC concentrations were
higher in participants who’d died compared with those
still alive; median 46.5 mg/L (IQR: 36.1-65.4 mg/L) and
35.4 mg/L (28.1-46.6 mg/L) respectively, p<0.001.
Kaplan-Meier survival analysis demonstrated that par-
ticipants with cFLC>43.3 mg/L levels had a shorter
overall survival than individuals with cFLC within the
normal range (p<0.001). Elevated concentrations of
cFLC were independently associated with ACM (Hazard
ratio: 1.50; 95% confidence interval: 1.04-2.16; p=0.03).
Other independent risk factors for ACM were: older age,
male gender, previous cardiovascular event, lower eGFR
and higher high sensitivity C-reactive protein.
Conclusions. Elevated cFLC levels predict reduced sur-
vival in people with stage 3 CKD, independently of
established risk factors and other markers of inflamma-
tion. Further work is now required to assess whether the
prospective measurement of cFLC in CKD can improve
patient risk stratification.

J153 - ELEVATED COMBINED SERUM FREE
LIGHT CHAINS ARE ASSOCIATED WITH ACTIVE
DISEASE IN SYSTEMIC LUPUS ERYTHEMATOSUS
L.K. Assi,1 L. Lisnevskaia,2 E. Ross,3 A. Rahman,3

D. Isenberg3

1The Binding Site Group Ltd, UK; 2Oshawa Clinic,
Ontario, Canada; 3Centre for Rheumatology, University
College London, UK

Background. There is a paucity of biomarkers for the
hyper-stimulated B cell conditions characteristically
found in patients with systemic lupus erythematosus
(SLE) and those available do not always reflect disease
activity. Polyclonal combined serum free light chains
(cFLC), markers of immune status and renal function) are
elevated in SLE. Objectives. This study compared cFLC
levels with both conventional SLE disease activity bio-
markers and the British Isles Lupus Assessment Group
Index (BILAG) for disease activity in a prospectively col-
lected SLE cohort. Methods. Sera from 62 SLE patients
(revised ACR classification criteria positive) were
assayed for cFLC (Combylite®), IgG, IgA, IgM and cys-
tatin C and the results compared to anti-dsDNA antibod-
ies, C3, lymphocyte count, and erythrocyte sedimentation
rate (ESR). Serologically active disease was defined as
patients with elevated anti-dsDNA antibody levels (>50
IU/ml) and reduced C3 (<0.9 g/L). Clinically active dis-
ease was defined as a BILAG score of A or B score in any
organ system. Statistical analysis was performed using
SPSS v21. Results. The median age was 43 years (range:
21-86); 90% were female and 50% were Caucasian. The
median cFLC concentration in all SLE patients was 31.86
mg/L (IQR: 22.27-58.17; median concentration in a
healthy population: 20 mg/L). cFLC was elevated in sero-
logically active disease (N=19, 32%, median cFLC
active=58.1 mg/L (34.67-80.9) vs inactive disease=28.9
mg/L (20.56-45.09), p=0.02) and clinically active disease
(N=26, 42%) (median cFLC active=39.6 mg/L (IQR:
25.3-80.9) vs inactive=29.7 mg/L (IQR: 19.3-49.3),
p=0.05). Anti-dsDNA antibody levels were also elevated:
258 IU/ml (16-644.5) vs 45 IU/ml (10-181), p=0.04). No
other markers were significantly different in active dis-
ease. Conclusions. Elevated cFLC levels correlated with
disease activity, supporting the hypothesis that cFLC
reflect B cell activity and represent attractive markers in
SLE. However further work is required to determine how
cFLC could be applied to monitor disease progression. 

J154 - THE ASSOCIATION OF COMBINED SERUM
FREE LIGHT CHAINS WITH MORTALITY IN THE
SETTING OF EMERGENCY CARE
S. Basu,1 L.K. Assi,2 R. Harper,1 A. Smallwood,1

N. Denyer,1 K. Snell,3 S. Harding,2 R. Lodwick1

1The Royal Wolverhampton Hospitals NHS Trust,
Wolverhampton, UK; 2The Binding Site Group Ltd,
Birmingham, UK; 3School of Health and Population
Sciences, University of Birmingham, Birmingham, UK

Background. A large population based study
(Dispenzieri, Mayo Clinic Proceedings, 2012) and sub-
sequently two disease focused studies (Anandram, J.
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Clin Pathol, 2012; Hutchison, Mayo Clinic Proceedings,
2014) have shown elevated polyclonal combined free
light chains (cFLC) are associated with shorter overall
survival. Here we report on the utility of this novel
observation in patients attending a medical admissions
unit (MAU). Objectives. To determine cFLC levels in
patients attending MAU and to assess their association
with all-cause mortality (ACM). Methods. 3063 patients
were prospectively recruited between January and
August 2013 (New Cross Hospital, Wolverhampton).
Patients were followed-up for 12 months and cause of
death was recorded. C-reactive protein (CRP), albumin
and cFLC (Combylite®) were analysed using admission
sera processed within the first 24 hours. The Vitalpac
early warning Score (ViEWS) was calculated at presen-
tation and patients were scored as: ≤5, 6-10 or >10.
Renal function was determined using  estimated
glomerular filtration rate (eGFR). Statistical analysis,
including multivariable logistic regression, was per-
formed using STATA. Results. Median age of the popu-
lation was 68yrs (IQR: 49-80); 53% were male. The
median (IQR) or mean [SD] of the laboratory variables
were: cFLC=33.5 mg/L (22.2-55.5), CRP=12 mg/L (4-
50) and albumin=37.8 g/L [6.4]. N=853 (28%) patients
had an eGFR<60 ml/min/1.73m2 and N=200 (7%)
patients had a ViEWS>5. There were weak to moderate
correlations between cFLC and: CRP (r=0.38), age
(r=0.40), and albumin (r=-0.46). cFLC concentrations
were significantly elevated in patients who died
(N=597, 20%) compared to the surviving population
median: 52.8 mg/L (34.1-84.3) vs 30.2 mg/L (20.9-48.5)
respectively, p<0.001. Following multivariable analysis,
cFLC remained an independent predictor of mortality;
age, CRP, albumin and ViEWS were also independently
associated (Table 1). Conclusions. This is the first study
to determine cFLC concentrations in MAU. cFLC was
elevated and independently associated with ACM.
Further work is required to assess the utility of cFLC
measurements in this setting.

Table 1.

Variable Odds ratio 95% CI P value

Multivariable cFLC (per 10mg/L) 1.04 1.02-1.07 0.001

analysis Age (Years) 1.05 1.04-1.05 <0.001

(CRP/100)-0.5 (mg/L) 0.88 0.83-0.93 <0.001

Albumin (g/L) 0.91 0.89-0.93 <0.001

ViEWS≤5 1.00 - -

ViEWS >5 and ≤10 2.39 1.67-3.42 <0.001

ViEWS>10 5.33 1.18-24.03 0.03

eGFR>60 ml/min/1.73m2 1.00 - -

eGFR 30-59 ml/min.1.73m2 1.09 0.84-1.41 0.52

eGFR 15-29 ml/min/1.73m2 1.57 1.00-2.45 0.05

eGFR<15 ml/min/1.73m2 0.68 0.35-1.30 0.24

J155 - FREE LIGHT CHAIN AND OTHERS
IMMUNOLOGICAL PARAMETERS CHANGES
UNDER IVIg TREATMENT IN INFLAMMATORY
NEUROMUSCULAR DISORDERS
E. Delmont,1,2 S. Attarian,1 J. Boucraut2,3

1Department of Neuromuscular diseases and ALS,
Marseille, France; 2Aix-Marseille University, UMR
7286, Medicine Faculty, Marseille, France;
3Immunology Laboratory, Conception Hospital, AP-HM,
Marseille, France

Background. Predictive biomarker for IVIG efficacy in
neuromuscular diseases is lacking. It has been asserted
that kinetic of IgG levels correlated with the treatment
response in GBS and CIDP and that efficacy depends of
inflammatory status before treatment. Polyclonal free
light chains (FLCs) represent relevant candidates, never
been tested in this context, allowing both the evaluation
of endogenous IgG synthesis and B cell inflammatory
status. Objectives. We will thus perform a preliminary
study measuring polyclonal FLCs before and after IVIg
infusion and correlate the values with others biological
markers. Methods. We analyzed 20 patients suffering
from inflammatory neuropathies, myasthenia gravis and
myositis. Serum concentrations of polyclonal FLCs were
measured before and after IVIg (Day 2) using the
Freelite™ assay (Binding Site) on the BN ProSpec sys-
tem (Siemens). We measured others parameters in paral-
lel: protidemia, haemoglobin, haptoglobin, reticulocytes,
hematocrit, high-sensitivity c-reactive protein,  MDRD
equation for renal function evaluation. Results. We
observed an expected increase of IgG levels (delta 16.1
Gr/L; range 9.7, 24.3 Gr/L) but without any correlation
with the injected dose. IgA and IgM levels significantly
decreased (p <0,001 for both markers) probably
explained by hemodilution induced by the increase of
protidemia. We observed a moderate increase of FLCs
levels in 18 patients (median: 4 mg/L; range -6, +23
mg/L). This increase is not explained by renal dysfunc-
tion or exogenous supply but more probably by B cell
proliferation and/or inflammation because we observed
an increase of CRP level in 80% of patient. Conclusions.
IVIg did not reduce endogenous IgG production but may
induce B cell activation. This preliminary observation
thus justifies a larger study of FLCs measurement in
patient treated with IVIg with a 1 month follow-up up and
additional B cell analysis. 

J156 - HIGH LEVELS OF POLYCLONAL FREE
LIGHT CHAINS ARE ASSOCIATED WITH
ASYMPTOMATIC CORONARY CALCIFICATION
AND CORONARY EVENTS IN FEMALES
L. Eisele,1 H. Geisel,1 J. Dürig,2 M. Broecker-Preuss,2

U. Dührsen,2 K.-H. Strucksberg,3 S. Moebus,1

S. Möhlenkamp,4 R. Erbel,5 K.-H. Jöckel1 on behalf of the
Heinz Nixdorf Recall Study Investigative Group
1Institute for Medical Informatics, Biometry and
Epidemiology, University Hospital Essen, Germany;
2Department of Hematology, University Hospital Essen,
Germany; 3Department of Endocrinology and Division
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of Laboratory Research, University Hospital Essen,
Germany; 4Krankenhaus Bethanien, Department of
Cardiology, Moers, Germany; 5West German Heart
Center, University Hospital Essen, Germany

Background. We analyzed polyclonal free light-chain
(FLC) elevation in the prediction of coronary events uti-
lizing 10-year follow-up data of an ongoing epidemiolog-
ic study in Germany. Methods. The Heinz Nixdorf Recall
study comprises 4,814 men and women from 3 large adja-
cent cities in Germany. Subjects were randomly selected
from statutory lists of residence. Myocardial infarction
based on symptoms, electrocardiographic signs, cardiac
enzymes, and necropsy during follow-up was considered
a coronary event. Coronary artery calcification (CAC)
was measured by nonenhanced EBCT scans (GE Imatron,
South San Francisco, California) and quantified by the
Agatston score. FLC concentrations were measured by a
nephelometric immunoassay (FreeLite, The Binding Site,
UK). Study participants with known coronary heart dis-
ease, a pathologic FLC κ:λ ratio, or documented lympho-
proliferative disease were excluded. Summated FLC
(tFLC) were used as a measure of polyclonal FLC eleva-
tion and categorized into quintiles. Crude and adjusted
hazard ratios (HR) and corresponding 95% confidence
intervals (95%-CI) were calculated stratified by sex. The
fully-adjusted models included age, Framingham Risk
Score variables, estimated glomerular filtration rate
(MDRD formula), high-sensitivity C-reactive protein
(hsCRP) and CAC. Results. Complete data was available
for 3,772 study participants (52.6% female, mean age
59.2±7.7 years). During a median follow-up time of 9.3
years 142 coronary events occurred (101 in males, 41 in
females). The proportion of study participants with CAC
scores ≥400 increased with increasing tFLC quintile
especially in females (lowest quintile 2.3%, upper quin-
tile 7.8%, p-trend=0.0002). High tFLC were associated
with known cardiovascular risk factors. In the fully-
adjusted multivariable Cox regression models tFLC
upper quintile vs. lower quintiles remained independently
associated with coronary events in females (HR 2.45,
95%-CI 1.27-4.69). Conclusions. High levels of poly-
clonal FLC are associated with several known cardiovas-
cular risk factors including asymptomatic coronary calci-
fication and independently predict coronary events in
females.

J157 - POLYCLONAL IMMUNOGLOBULIN FREE
LIGHT CHAINS IN PATIENTS WITH MYOTONIC
DYSTROPHY WITH HIGH CATABOLIC RATE OF
IgG AND RESPIRATORY DYSFUNCTION
Z. Flisar, M. Krsnik, L. Leonardis
Institute of Clinical Chemistry and Biochemistry,
University Medical Centre, Ljubljana, Slovenia

Background. An accelerated breakdown of IgG in
myotonic dystrophy (Dystrophia Myotonica, DM) has
been known since 1966. Intracellular trafficking dynam-
ics, protein kinase families and FcRn-mediated recycling
of IgG are involved in this process, but the entire mecha-
nism still remains unclear. We hypothesize that serum con-

centrations of polyclonal free light chains (sFLCs) in DM
patients could possibly reflect immunoglobulin produc-
tion rate better than immunoglobulin itself. Methods. All
patients (40 in total) that were genetically identified as
myotonic dystrophy type 1 (DM1, 24 patients) or myoton-
ic dystrophy type 2 (DM2, 16 patients) had reduced aera-
tion. Serum FLC concentrations were measured using the
Freelite® assay (The Binding Site) performed on a
Siemens BNII nephelometer. Other laboratory tests were
done to assess their inflammatory state, kidney function,
metabolic syndrome, and oxygen levels. Results. None of
the patients had signs of renal insufficiency (normal eGFR
and microalbuminuria). Increased polyclonal κFLCs were
found in 12 patients (30%). The concentration of κFLCs in
all 40 patients was higher than median of the reference
interval (p<0.0001). An increased value of λFLCs was
found in one patient. The mean value of the κ/λ ratio was
1.10 (all results of the ratio were above the median of the
reference value). Concentrations of IgG were below the
reference value (7 g/L) in 18 patients (45 %). In 36
patients (90 %), the IgG concentration was below the
medium reference value (10 g/L). Conclusions. As expect-
ed, IgG catabolism is enhanced in DM patients, but the
production of FLCs seems normal. Surprisingly, we found
a slower clearance of κFLCs than that of λFLCs. To our
knowledge, similar results were found only in patients
with Sjögren’s syndrome. The underlying causes may be
different but one of the possible explanations includes a
water countercurrent due to enhanced carbonic anhydrase
activity in reduced oxygen levels.

J158 - POLYCLONAL FREE LIGHT CHAINS:
A POTENTIAL BIOMARKER FOR IMMUNE
ACTIVATION AND PREDICTOR OF MORTALITY IN
ALPHA-1-ANTITRYPSIN DEFICIENCY RELATED
AND USUAL CHRONIC OBSTRUCTIVE
PULMONARY DISEASE
J. Hampson,1,2 A. Burmeister,3 A. Turner,1,2 R. Stockley1,2

1School of Clinical and Experimental Medicine,
University of Birmingham, Birmingham, UK; 2ADAPT
project, University Hospital Birmingham, Birmingham,
UK; 3The Binding Site Group Ltd, Birmingham, UK

Background. Immunoglobulin free light chains (FLCs) are
produced by B cells as a by-product of antibody synthesis.
A polyclonal increase in FLCs has been observed in a num-
ber of chronic inflammatory and autoimmune conditions
and FLCs have recently been implicated in the pathogene-
sis of chronic obstructive pulmonary disease (COPD).
Objectives. To investigate the utility of serum & plasma
FLCs as a marker of disease severity and predictor of mor-
tality in patients with disease COPD. Methods. We meas-
ured FLC levels in 547 patients with severe α-1-antitrypsin
deficiency (A1ATD) and 327 patients with ‘usual’ (non
A1ATD related) COPD using the Freelite® assay. 18
patients with an abnormal κ/λ ratio were then excluded
from the analysis. We compared combined (κ & λ) FLC
levels (cFLC) in different subgroups and performed a cross
sectional analysis to look for correlations with lung func-
tion parameters. Results. Partial correlations controlling for
age and renal function revealed no strong correlations with
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lung function parameters in either cohort. However, in both
cohorts, patients who had subsequently died (A1ATD:
n=69, usual COPD: n=91) had significantly higher cFLC
levels compared to those still alive (A1ATD: median (IQR)
cFLC dead 29.2mg/L (22.7-39.9) versus alive 25.2mg/L
(21.0-31.0), p=0.001; usual COPD: median cFLC dead
36.4mg/L (26.0-51.5) versus alive 31.5mg/L(23.3-41.3),
p=0.014; median in a healthy population is 22.1mg/L
(17.7-25.7). Multivariable cox regression analyses
revealed that a cFLC above the upper limit of normal
(43.3mg/L) was associated with an increased risk of death
in both groups: A1ATD (hazard ratio (HR) 2.89, p=0.002;
usual COPD HR 1.80, p=0.009). Significant differences in
survival curves were also seen (Figure 1). Conclusions. In
patients with severe A1ATD and usual COPD, raised poly-
clonal cFLC are associated with an increased risk of mor-
tality. Further evaluation is needed to establish if cFLC
could serve as a useful clinical biomarker for phenotyping
or risk-stratification in COPD.

Figure 1.

J159 - COMBINED FREE LIGHT CHAINS ARE
NOVEL PREDICTORS OF PROGNOSIS IN HEART
FAILURE
C.E. Jackson,1 C. Haig,2 P. Welsh,1 J.R. Dalzell,1

I.K. Tsorlalis,1 A. McConnachie,2 D. Preiss,1

I.B. McInnes,3 N. Sattar,1 M.C. Petrie,4 R.S. Gardner,4

J.J.V. McMurray1

1British Heart Foundation Cardiovascular Research
Centre, University of Glasgow, Glasgow, UK;
2Robertson Centre for Biostatistics, University of
Glasgow, Glasgow, UK; 3Institute of Infection, Immunity,
and Inflammation, University of Glasgow, UK, 4Scottish
National Advanced Heart Failure Service, Golden
Jubilee National Hospital, Glasgow, UK

Background. Inflammatory pathways are recognized in the
pathogenesis and progression of heart failure (HF). Free
light chain (FLC) elevation is conventionally associated
with monoclonal gammopathies, including multiple
myeloma. Polyclonal increases in both kappa and lambda
FLC occur in autoimmune and other chronic inflammatory
conditions. There is therefore interest in whether FLC ele-
vation might be clinically useful in risk stratification of HF
patients. Objectives. To investigate the prevalence and
potential incremental prognostic value of cFLC in patients
recently hospitalized with decompensated HF. Methods.
628 patients recently hospitalised with decompensated HF

were studied. Combined FLC (cFLC) were measured by
turbidimetry using an immunoassay (Combylite). The
incremental prognostic value of cFLC for mortality was
evaluated using Cox proportional hazard models including
22 established predictors of outcome in HF. Results. Of
628 patients, 290 (46%) died during a mean (SD) follow-
up of 3.2 (1.5) years. 270 patients (43%) had elevated
cFLC (>45.7mg/L). There was a clear gradient in the risk
of death according to cFLC quartile, with those in the top
quartile having an unadjusted risk of mortality more than
twice that of those in the lowest quartile (HR 2.38,
p<0.0001). cFLC was also associated with mortality after
additional stratification for levels of natriuretic peptide
(Figure 1). Following multivariable analysis, cFLC
remained an independent predictor of mortality, with an
almost 50% higher adjusted risk for those in the top com-
pared with bottom quartile. Older age, lower body mass
index, NYHA III/IV, previous myocardial infarction, cur-
rent smoking and BNP, bilirubin, hsCRP, glycated hemo-
globin and lymphocyte concentrations were also independ-
ent predictors of mortality. Conclusions. cFLC are an inde-
pendent predictor of mortality in patients recently hospi-
talised with decompensated HF. Further work is required to
assess the effects of HF therapies on cFLC concentrations
and whether or not directly targeting this marker of inflam-
mation improves prognosis for patients with HF.

Figure 1.

J160 - THE IMPACT OF EXERCISE ON THE
VARIATION OF SERUM FREE LIGHT CHAINS
J.F.M. Jacobs,1 T.M.H. Eijsvogels,2,3 J.P. Campbell,4

K.S.M. van der Geest,5 C.A. Hutchison,6,7 A.M.H. Boots,5

M.T.E. Hopman,2 I. Joosten1

1Department of Laboratory Medicine, Laboratory
Medical Immunology, Radboud University Medical
Center, Nijmegen, The Netherlands; 2Department of
Physiology, Radboud University Medical Center,
Nijmegen, The Netherlands; 3Henry Low Heart Center,
Department of Cardiology, Hartford Hospital, Hartford,
CT, USA; 4Clinical Immunology Service, University of
Birmingham Medical School, Birmingham, UK;
5Department of Rheumatology and Clinical Immunology,
University Medical Center Groningen, Groningen, The
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Netherlands; 6Renal Insititute of Birmingham, University
Hospital Birmingham, Birmingham, UK; 7Hawke’s Bay
District Health Board, Hawke’s Bay, New Zealand

Background. Serum free light chain (sFLC) measure-
ments play a key role in the diagnosis and monitoring of
monoclonal gammopathies. More recently it was shown
that polyclonal sFLC can act as a global marker of
immune stimulation and can be linked to progression of
immune disease, renal failure and overall survival.
sFLC as such is regarded a biomarker of frailty. Since
strenuous exercise is associated with immune stimula-
tion, we hypothesized that exercise may affect sFLC
concentrations. Objectives. Determine the effect of
endurance exercise on sFLC concentrations. Methods.
Serum κFLC, λFLC and the sum (Σ) FLC concentra-
tions were longitudinally monitored in two exercise
cohorts. Cohort A: 34 elderly volunteers who completed
the Nijmegen Four-Days-Marches and walked 30 km at
four consecutive days at a self-selected pace. Cohort B:
71 athletes who completed the Eindhoven marathon at a
self-selected pace. Results. Volunteers in cohort A were
81±2 years old and walked 7h29min±1h04min per day
at a speed of 4.2±0.7 km/h. At baseline, serum concen-
tration κFLC was 19.2±9.0 mg/L, λFLC was 18.0±6.3
mg/L and ΣFLC was 37.2±14.0. Prolonged low intensi-
ty walking exercise did not result in significant sFLC
changes (baseline ΣFLC 37.2 mg/L versus 38.8 mg/L
after four days, p=0.26). A substantial ΣFLC increase of
more than 20% was observed in five participants, which
coincided with a doubled CRP concentration in all five
participants. Volunteers in cohort B were 45±8 years old
and ran at a speed of 11.5±1.4 km/h. At baseline, serum
concentration κFLC was 13.6±7.5 mg/L, λFLC was
12.2±3.0 mg/L and ΣFLC was 25.8±9.6. Running a
marathon did not result in significant sFLC changes
(baseline ΣFLC 25.8 mg/L versus 26.0 mg/L after fin-
ishing the marathon, p=0.57). Conclusions. Both types
of endurance exercise, walking and running, do not sig-
nificantly affect sFLC concentrations. This finding
emphasizes the stability of polyclonal sFLC as a bio-
marker.

J161 - SERUM FREE LIGHT CHAIN ANALYSIS
AND THEIR ASSOCIATION WITH DISEASE
ACTIVITY IN PRIMARY SJÖGREN’S SYNDROME
K. James,1,2 S.J. Cockell,3 C.S. Gillespie,4 L.K. Assi,5

S. Bowman,6 B. Griffiths,7 W.-F. Ng1 on behalf of UKPSSR
1Musculoskeletal Research Group; 2ICOS Research
Group; 3Bioinformatics Support Unit; 4School of
Mathematics and Statistics, Newcastle, University,
Newcastle Upon Tyne; 5The Binding Site Group Ltd,
Birmingham; 6Rheumatology Department, University
Hospital Birmingham, Birmingham; 7Freeman Hospital,
Newcastle Upon Tyne, UK

Background. κ and λ free light chains (FLC) are elevat-
ed in the serum of primary Sjögrens syndrome (pSS)
patients, in comparison to healthy controls (HC).
Consequently, FLC may represent potential biomarkers
for disease activity in pSS. Objectives. To investigate

the relationship between serum FLC and disease activi-
ty in the UK primary Sjögren’s syndrome registry
(UKPSSR), a cohort of clinically well-characterised
pSS patients and HC. Methods. Sera from pSS patients
(N=599) and HC (N=287) were analysed using Freelite®

(κ and λ), BAFF, β2M, and Combylite®, a new assay for
the determination of κ and λ FLC in a single test.
Clinical data, including ESSDAI, ESSPRI and immuno-
logical markers, were retrieved from the UKPSSR data-
base. Comparison of baseline pSS and HC FLC were
analysed by ANOVA. Pearson correlations were calcu-
lated for patient characteristics and serum levels.
Logistic regression analyses were performed to deter-
mine independent predictors of ESSDAI. Results. The
Combylite measurement was comparable with the sum-
mated Freelite κ and λ assays: r=0.98 (p<0.001). κ and
λ FLC and cFLC, were significantly higher in pSS
patients vs HC. In total, N=339 patients (57%) had
abnormal FLC (high κ, high λ or abnormal κ:λ ratio).
FLC levels correlated significantly with β2M, IgG and
average Schirmer’s but not with BAFF, age or disease
duration. κ FLC levels had higher correlations with
clinical data than λ FLC in the majority of cases; cFLC
falling between the two in most cases. Multivariate
logistic regression indicated λ FLC was not associated
with disease activity (p=0.312); however BAFF, β2M, κ
FLC and cFLC were predictors of disease activity (all
p<0.001). Conclusions. Serum FLC levels are increased
in pSS patients in comparison to HC and correlate with
several clinical factors. BAFF, β2M and FLC levels (κ
or cFLC) were predictors of disease activity as deter-
mined by ESSDAI.

J162 - FREE LIGHT CHAINS AS POTENTIAL
MARKERS OF INTESTINAL MUCOSA RECOVERY
IN PATIENTS WITH CELIAC DISEASE 
J. Jiménez Jiménez, ,1 T.M. Pais,3 S. Fernández,2

C. Hdo de Larramendi1

1Servicios de Análisis Clínicos-Bioquímica1 y
2Pediatría; Hospital Universitario Severo Ochoa,
Leganés, Madrid, Spain; 3The Binding Site, Barcelona,
Spain

Introduction. Celiac disease (CD) is a chronic immune-
mediated small intestinal enteropathy, triggered by expo-
sure to dietary gluten in genetically predisposed people.
Previous reports shows increased serum free light chain
levels (sFLC) in patients with auto-immune diseases
including CD, which typical of conditions associated with
increased B-cell activation. The existence of new reliable
biomarkers could decrease the need for intestinal biopsy
confirmation and improve response assessment after initi-
ation of the gluten-free diet (GFD). Our goal is to assess
the utility of sFLC levels as marker of intestinal mucosa
recovery. Materials and Methods. Cohort of nineteen
patients diagnosed with CD with serum samples obtained
before GFD and six months after its initiation and 52
patients without CD(control). Serum biomarkers: antibod-
ies IgA anti-transglutaminase and anti-endomysial
(Menarini diagnostics) and FLC (Freelite®). Results. The
median summated FLC levels (∑κ+λ) observed after six
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months of GFD decreased significantly when compared to
those observed at diagnosis (33.60 mg/L vs 19.34 mg/L,
p=0.0012) (Figure 1). The average decrease is 1.7-fold,
with only two patients (10%) showing no decrease. In fact,
after GFD initiation, the median summated FLC values of
these patients closely match does determined for the non-
CD control group, with no statistical difference being
observed (19.34 mg/L vs 17.96 mg/L, p=0.24).
Conclusions. The statistical difference between the studied
groups shows that summated FLC serum levels are a good
indicator of disease response, probably reflecting the nor-
malization of the intestinal mucosa. The only two patients
that did not show a decrease in the FLC levels present ini-
tially with less altered values of the traditional biomarkers
and less elevated FLC levels. Thus, they probably repre-
sent cases of early diagnosis with less involvement of
intestinal mucosa. Since CD is typical of pediatric popula-
tion, having a set of biomarkers that can reliably reflect
recovery and avoid intestinal biopsy is of great importance. 

Figure 1. Summated serum free light chain values for 19 celi-
ac disease (CD) patients before and after 6 months gluten-
free diet (GFD) and for 52 patients without CD. The horizon-
tal lines represent median values and interquartile ranges.
Mann-Whitney statistical test.

J163 - UTILITY OF FREE LIGHT CHAIN
DETERMINATIONS FOR MONITORING LUPIC
PATIENTS: A CASE STUDY
J. Jiménez Jiménez,1 T.M. Pais,3 N.M. Barbosa,3

A. Oliet Pala,2 C. Hdo de Larramendi1

1Servicio de Análisis Clínicos y Bioquímica; 2Servicio de
Nefrología, Hospital Universitario Severo Ochoa, Leganés-
Madrid, Spain; 3The Binding Site, Barcelona, Spain

Systemic lupus erythematosus (SLE) is a multi-systemic
disease in which antibody-mediated cellular and tissue
damage occurs. A polyclonal hyperactivity is produced
with antigen specific T- and B-cell response. The disease
usually presents a chronic course in which flares alternate
with periods of inactivity. The main problem in patient
management is to diagnose and predict flares. Several pub-

lications using free light chains (FLC) assays suggest its
use as a marker of SLE activity. We report a case in which
FLC were very useful in monitoring an SLE patient.
Patients. A 34-year old woman diagnosed with SLE in
2000 by arthritis, arthralgia, leukolinphopenia and anemia
beginning treatment with steroids and azathioprine. Since
2003, due to renal involvement during flares, the treatment
was cyclophosphamide alternating with mycophenolate.
New flares occurred in 2005, 2010 and 2011, with renal
impairment, proteinuria, leukolinphopenia. Monitoring
was done with the usual markers (VGS, PCR, anti-dsDNA
and C3, and C4 complement) plus FLC, since 2010.
Results .During follow-up, no significant changes were
observed in the concentrations of PCR levels, or VGS lev-
els; C3 and C4 complement are always below normal lev-
els (c3: 84-175mg/dL; C4: 10-40mg/dL) but a further
decrease is observed during the flares (Figure1) as well as
positive anti-dsDNA antibodies. Regarding the sum of
FLC(κ+λ), a marked increase was observed during the
flares when compared to the average levels outside the
flare: 86.5mg/L and Conclusions. The FLC summated lev-
els accurately reflected changes on the patient clinical
state. Furthermore, upon flare ending, FLC levels seem to
normalize more quickly than C3 and C4, possibly due to
the short half-life of the FLC molecules. Further studies are
needed to confirm these observations. However, the ease of
use and the quick response time, make it a potentially inter-
esting marker to include in panel of SLE study techniques.

Figure 1. Patient monitoring with FLC (upper panel) and C3
and C4 complement (lower panel). Full symbols represent
data obtained during a flare and the horizontal dotted line
represents average FLC levels outside the flare (51.48mg/L).

J164 - ELEVATED SERUM FREE LIGHT CHAINS:
A NOVEL MARKER OF INSULIN RESISTANCE? 
N. Lascar,1 J.M. Faint,2 S.J. Harding,2 S. Bellary3

1School of Life and Health Sciences, Aston University,
Birmingham, UK; 2Binding Site Group Ltd, Birmingham,
UK; 3Aston Research Centre for Healthy Ageing, Aston
University, Birmingham, UK
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Background. Polyclonal immunoglobulin free light chains
(cFLC, combined FLCk+FLCλ) are frequently elevated in
inflammatory and autoimmune conditions and are associat-
ed with increased all-cause mortality and cardiovascular
disease but their relevance in individuals with type 2 dia-
betes (T2D) is poorly understood. We examined the associ-
ation between cFLC and other markers of inflammation and
insulin resistance in a cohort of young individuals with
T2D. Objectives. To determine whether serum cFLC is a
marker of insulin resistance in young adults with T2D.
Methods. We recruited a multi-ethnic cohort of 100 subjects
with early onset T2D (<40 years). Detailed characteristics
including anthropometry, co-morbidities and treatment
were collected. Serum cFLC along with other biochemistry
(HbA1c, Insulin, C-peptide, CRP) were measured in 88 of
the 100 subjects. Variables were compared between subsets
using Mann-Whitney U-test and correlation between the
cFLC and the other variables was assessed using the
Spearman’s test. Results. Median cFLC were elevated in 13
of 88 patients with T2D. In these 13 patients there was a
strong, positive correlation between cFLC and HOMA-IR,
HOMA-β%, visceral fat rating and fasting insulin (Table 1).
South Asian ethnicity (p=0.003), female gender (p=0.050),
age diagnosis>25 years (p=0.003), acanthosis (p=0.018)
and low SHBG (p=0.018) were significantly associated
with raised cFLC, as were neuropathy (p=0.025) and cere-
brovascular disease (p=0.029). On the other hand, there was
no association between diabetic nephropathy (micro and
macroalbuminuria) and high cFLC. Conclusions. cFLC
concentrations were elevated in young adults with T2D
compared with healthy subjects, especially in the South
Asian ethnic group and women. There was significant asso-
ciation between raised cFLC and clinical/biochemical
markers of insulin resistance. The role of cFLC as a novel
marker of insulin resistance needs further investigation. 

Table 1. 

cFLC HOMA-IR HOMA-β% Visceral Fasting
(mg/L) Fat Rating Insulin

pmol/L
Spearman’s rho
cFLC(mg/L)

Rho 1.000 .687* .581** .644** .621**
Sig. 2-tailed . .010 .037 .044 .024

*Correlation is significant at the 0.01 level (2-tailed); **Correlation is sig-
nificant at the 0.05 level (2-tailed).

J165 - ELEVATED IMMUNOGLOBULIN SERUM
FREE LIGHT CHAINS IN HEART FAILURE
A. Matsumori,1 T. Shimada,2 J.M. Faint,3 S. Harding,3

M. Hirota,4 J. Hoshino,4 T. Isomura,4 T. Horii,4 H. Suma,4

M. Shimada1

1Non-Profit Organization, Asian Pacific Society of
Cardiology, Kyoto, Japan; 2Shizuoka General Hospital,
Shizuoka, Japan; 3The Binding Site Group, Ltd, Birmingham,
UK; 4Hayama Heart Center, Kanagawa, Japan

Background. Biomarkers reflecting the underlying
pathology of heart failure (HF) are becoming increasing-
ly important for patient assessment. Two important HF
processes are inflammation and renal impairment, both of

which can increase serum free light chain (FLC) concen-
trations. Elevated polyclonal FLC levels have been asso-
ciated with increased overall mortality in a general popu-
lation, and with poor cardiovascular outcomes in type 2
diabetes. Objectives. To determine FLC levels in patients
with HF and compare to other clinical biomarkers.
Methods. FLC κ and FLC λ (Freelite®, The Binding Site
Group Ltd, UK) were assayed in stored serum samples
from 66 Japanese patients with HF comprising 30
ischemic heart failure (IHF) and 36 dilated cardiomyopa-
thy (DCM) subjects. FLC κ/λ ratio and summated FLC
(ΣFLC=FLC κ+FLC λ) were calculated and compared to
NTproBNP and high sensitivity CRP (hsCRP) measured
at the time of sample collection. ΣFLC and FLC ratio
were compared to 132 healthy Caucasian controls.
Results. ΣFLC were elevated in HF patients compared
with healthy controls; median (interquartile range) con-
trols 22.1mg/L (17.7-25.7), HF 46.5mg/L (35.8-78.3,
p<0.001, Figure 1) and were similar between disease
groups; IHF 44.6mg/L (36.8-64.3), DCM 50.0mg/L
(31.1-94.5), p=0.48. Median FLC ratio was significantly
elevated in HF patients 1.12(0.94-1.26, p<0.001) com-
pared to controls 0.94(0.85-1.05) but remained within the
normal range (0.26-1.65). The FLC ratio was greater in
IHF 1.19(1.00-1.44) than DCM 1.03(0.88-1.19),
p=0.003. ΣFLC showed moderate correlations with
hsCRP (Spearman r=0.51) and NTproBNP (r=0.44) in all
HF subjects. However, the correlations were stronger in
the DCM subgroup (hsCRP r=0.61, NTproBNP r=0.58)
than in IHF subjects (hsCRP r=0.27, NTproBNP r=0.16).
Conclusions. The ΣFLC concentration and ratio are ele-
vated in HF. The moderate correlation of FLC with
NTproBNP or hsCRP in DCM indicates FLC may pro-
vide additional information. The clinical significance of
these observations requires further investigation.

Figure 1.

J166 - ELEVATED POLYCLONAL FREE LIGHT
CHAINS ARE ASSOCIATED WITH POOR
PROGNOSIS IN CHRONIC KIDNEY DISEASE
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Background. Chronic kidney disease (CKD) is a progres-
sive disease associated with poor outcomes and reduced
survival. Elevated serum polyclonal combined
immunoglobulin free light chains (cFLC), a marker of
both immune status and kidney function, have previously
been associated with reduced survival. Objectives. Here
we evaluated a role for cFLC in predicting mortality and
progression to end stage renal disease (ESRD) in individ-
uals with stage 3-5 CKD. Methods. A cohort of 872 non-
dialysis CKD patients recruited into the Chronic Renal
Insufficiency Standards Implementation Study (CRISIS)
were studied (median age 66 years; median estimated
glomerular filtration rate (eGFR) 30 ml/min/1.73m2; 32%
had diabetes as a co-morbidity; 42% had a history of car-
diovascular disease). cFLC were measured (κ+λFLC,
Freelite®) and compared to other clinical parameters
using Cox Regression analysis. Patients were followed-
up for a median of 1259 days (interquartile range 862-
2069 days). During follow-up, 202 patients progressed to
ESRD (defined as dialysis, transplant or eGFR <9
ml/min/1.73m2) and 287 patients died. Results. At recruit-
ment cFLC levels above median (>68.9 mg/L) were inde-
pendently associated with (i) all-cause mortality (ACM)
(hazard ratio (HR)=1.93; 95% confidence interval (CI)
1.30-2.87, p=0.001) together with a history of cardiovas-
cular disease and eGFR<30 ml/min/1.73m2, and (ii) pro-
gression to ESRD (HR=3.73, 95%CI 2.02-6.88, p<0.001)
alongside eGFR<30 ml/min/1.73m2, urinary albumin-cre-
atinine ratio>30 mg/mmol and serum phosphate>1.5
mmol/L. Using these variables, risk models were devel-
oped for ACM and ESRD. Compared to the reference
group (0 risk factors (RF)), an increasing number of RF
was positively associated with risk of ACM (1RF
HR=2.71, 2RF HR=5.22, 3RF HR=7.92, all p<0.001) or
progression to ESRD (1RF HR=4.28, 2RF HR=9.30, 3RF
HR=18.76, 4RF HR=36.62, all p<0.001). Conclusions.
An elevated serum cFLC concentration is an independent
risk factor for ACM and progression to ESRD in patients
with stages 3-5 CKD. Combining cFLC with other rou-
tinely measured biomarkers may support tailored patient
management and thereby improve patient outcomes.

J167 - SERUM FREE LIGHT CHAINS:
A POTENTIAL BIOMARKER IN PRE-ECLAMPSIA 
N. Sarween,1 E. Knox,2 C. Day,1 A. Burmeister,3

L.K. Assi,3 S. Harding,3 P. Cockwell,1 M. Drayson,4

G. Lipkin1

1Department of Renal Medicine, Queen Elizabeth
Hospital, Birmingham, UK; 2Department of Obstetrics,
Birmingham Women’s Hospital, Birmingham, UK; 3The
Binding Site, Birmingham, UK; 4Clinical Immunology
Service, University of Birmingham, Birmingham, UK

Background. Pre-eclampsia (PET) is a major cause of
fetal & maternal morbidity and mortality worldwide.
Early recognition of the disease could allow the opportu-
nity for timely intervention and management to help min-
imise risk to mother and child. Thus a biomarker which
could accurately predict women destined to develop PET
or that helps confirm the diagnosis could substantially aid

patient management. Serum free light chains (sFLC) are
associated with systemic inflammation, reticulo-endothe-
lial dysfunction and renal impairment which are all fea-
tures of PET. Objectives. We tested for the first time
whether sFLC could act as a suitable biomarker in PET.
Methods. Following ethical approval and patient consent,
serum samples were collected from pregnant women
without known chronic illness admitted to hospital with
PET (BP >140/90 and urine PCR>30mg/mmol) &
healthy pregnant controls without PET. Samples were
anonymised, stored at -20°C and subsequently analysed
for sFLC using the Freelite® assay. Statistical analysis
was performed using PRISM and multivariable analysis
using SPSS. Results. Samples from 202 women (94 PET
& 108 healthy controls) were analysed. Free κ and κ/λ
ratio (both p<0.0001), but not λ light chain levels, were
significantly higher in those with PET versus controls
(Table 1). The association of κ and κ/λ ratio with PET
remained significant after adjusting for renal function by
linear regression. Conclusions. We identify for the first
time elevated sFLC in women with PET which is inde-
pendent of maternal renal function. Ongoing studies will
identify whether sFLC predict those women destined to
develop PET before the onset of clinical disease.

Table 1. sFLC levels in the PET and control group

Median values PET group Control group P value
(with range) (n=94) (n=108)

κ mg/l 15.39 11.30 <0.0001
(3.92-77.54) (4.5-25.95)

λ mg/l 13.57 12.80 ns
(5.6-37.5) (6.57-29.25)

κ/λ 1.130 0.90 <0.0001
ratio (0.49–3.83) (0.49-1.89)

J168 - RISK FACTORS ASSOCIATED WITH
ELEVATED PLASMA FREE LIGHT CHAIN LEVELS 
T.K. Thethi,1,2 B. Katalenich,1 S. Liu,3 G. Carpio,1,2

D. Lovre,1,2 W. Htun,1,2 S. Kallu,1,2 V. Fonseca,1,2

V. Batuman1,2

1Tulane University Health Sciences Center; 2Southeast
Louisiana Veterans Health Care System; 3Tulane School
of Public Health and Tropical Medicine, New Orleans,
LA, USA

Background. Elevated serum polyclonal light chains (LC)
are associated with increased risk of cardiovascular
events in T2DM. Objectives. To explore factors associat-
ed with elevated plasma κ (κ), λ (λ) LC, and total free LC
(κ+λ). Methods. Cross sectional study recruited 596
patients (age: 46.23±12.65, female: 52.4%; African
Americans: 49.3%). Plasma free LC (pFLC) concentra-
tions were measured on SPAPLUS protein analyzer (The
Binding Site, Inc., and San Diego, CA) using Binding
Site Freelite® immunoassays. Higher levels of pFLCs
were defined based on clinical normal ranges, i.e.
pκ>19.4, pλ>26.3 and pFLC>45.7 (mg/L). Multiple
logistic regression models were used to examine risk fac-
tors associated with elevated pFLCs. Results. eGFR
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[aOR=0.96; 95% CI; 0.96-0.99] but not albuminuria was
associated with higher pκ Subjects without hypertension
[aOR=0.39; 95% CI; 0.20-0.76]; who were Caucasian
[aOR=0.31; 95% CI; 0.19-0.49], or had history of use of
Angiotensin-converting enzyme inhibitor (Ace) and/or
Angiotensin II receptor blocker (ARB) class of drugs
[aOR=0.38; 95% CI; 0.18-0.84] were more likely to have
lower pκ after adjusting for age, sex, waist hip ratio,
T2DM, eGFR and albuminuria. In contrast, none of the
above factors were associated with higher pλ except for
albuminuria [aOR=1.013; 95% CI; 1.002-1.023]. For

total pFLC [pκ+p λ], hypertension [aOR: 3.47; 95% CI;
1.45-8.32] was associated with higher levels; and use of
Ace/ARB class of drugs was associated with lower levels
[aOR: 0.28; 95% CI; 0.12-0.69] as compared with use of
antihypertensive drugs other than Ace/ARB.
Conclusions. eGFR was predictive of higher pκ level and
history of hypertension was predictive of higher pκ or
total pFLC levels. Use of Ace/ARB class of drugs is asso-
ciated with lower levels of pκ and total pFLC levels.
Longitudinal study is needed to assess if higher pFLC
levels are predictive of progression of CKD.
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