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MmEFGRESI OD) B ERE O B RIIXEL What is the purpose of the serum
ATETHM? immunoglobulin free light chain assay?
ZSHEREBHIEOZHORBEEEIZEAL  In multiple myeloma, the marker used
I—h—¢ELTHONTWSEDIFESIO—" to help diagnose and follow patients is

MEOTTHN. CNIEZ.MEBEYO M R/S(L%. known as monoclonal protein, which
HANIRESOTYEEMEIENFET , 1990 also goes by the names, M—protein,
FERET. COV—H—FBIE - 5EERT HRE M-spike, and immunoglobulin. Until the
FEELTHASN-DEF, EEERKENE.  1990s, the repertoire of tests to
REERIKEE. REBEERKENEZTL document and measure this marker
T=o FEAEDBHEDEBEIAPEERATB included electrophoresis (PEL),
DE/O—fRES QDY miE (MGUS) & immunoelectrophoresis, and
LTHONTWSEHEEETERILTI A, Z immunofixation electrophoresis (IFE).
DESILTHREBEBAETTHREEEZEZSNTULVEL For most myeloma patients, as well as
fz=o LHOL. BOO—2MEAD D WENIEE for individuals with the often benign
[ZDHWNEEFESA, DFYT7IOAR—I XD condition known as monoclonal
[FEAEDEEBIADL, BREIETIL 3%%#8 X gammopathy of undetermined
BIIED MK 1HDNIHED 1 1D BEEA significance (MGUS), these
BEIZESTIE. ZOEILEEBAETIEA T measurements appeared to be
7 TLT=, sufficient. However, they were
inadequate for patients with minimal
EELGGREFSOITY L. 2 DDESHE 2 D production of the monoclonal
DBEFEMSELSNTNVET  BEGLATE. B proteins, including the majority of



HBIEDODIFEAEDEEIATE, MEFIZTE patients with amyloidosis and more
FNAEHDITLEAL L, EFHEITEEEALTLY  than 3% of patients with

T, HLBREHEEHEHDHBZBLEWLALELS "non-secretory” or “oligosecretory”
& BFELE(DOFEY MR EBEA MR DI
BFENDELIICLGYET , ZED Binding Site
#tMBAFLII 1) —F A MFREELITER)#RZE ] A normal immunoglobulin is made up
ELTHONTWAIMERES 0D Vit Bf#E of two heavy chains and two light

$#H (FLC)BEETIE., Kk (Bhw/\)BE A (5L chains. In healthy individuals and in
A)VEILIER 2 FEEED B L= &~ 0T 1) the majority of myeloma patients,
BEMNATEIN, « BEOMIHE. A 28 most of the circulating light chain is
HOMHE., « BVEREHE A BVEREHD LLE (£ bound to heavy chains. When there is
SA)D I ONBEEELTELONET, a disconnect in the proportion, this
[k B IDBEBIAIK, A BEFEEHKY £ BIER results in some people having excess
SHAZ T BIOEBEEIAIL., k BIBRFHK (or “free”) light chains in their blood
Y A BEENZNEWNSTETT, Bt
ZSRUEEBHESIVFEHE L HEBHIED free light chain (FLC) assay, known as
BEIAZHRICLI-EHDOEE T, COM the FREELITE® test developed by

i FLC iREEA FLC DRHEREEIZEN TULY The Binding Site Ltd in the United
BT EIFBRICEFSNTLET,

myeloma.

stream. The serum immunoglobulin

Kingdom, measures levels of the two
types of free immunoglobulin light

Intact Immunoglobulin chains: k¥ (kappa) and A (lambda).
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The measurements are reported in
three values: the “absolute K value,”
the “absolute A value,” and the ratio

of K to A values. A “kappa patient”

| e
S is someone who has more K than A,
fhz. and a “lambda patient” is someone
i who has more A than K. Several
EEREI/ OIS BRH studies that have demonstrated
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excellent sensitivity of the serum FLC
assay in detecting FLC in patients
with oligosecretory myeloma and in
patients with light chain multiple
myeloma (LCMM).

In myeloma, what are the indications



[EENEDTITMN? for the FLC assay?
MEPIZEENDIEIO—2EES 0T In myeloma, there are three major
U#EBIES B FLC #HEEIX. BHEETIL., £ indications for the FLC assay to
(22, PRYEITE. AEEEELNS 3 DDA measure circulating monoclonal
EIZESSINET, immunoglobulins —— diagnosis,
prognosis, and management.
2
FEAEDHEMEEREICHEBELT, B%| Diagnosis
72 FLC AERHLNFET DT, FLC A EFEIZA| Having excess FLC is common to
ETCENIX. BEAZEIZ DAY ZET, BB  most plasma cell disorders, and the
FEE-ITFELEE (AL 7204 F—2 X% &R<) ease of performing the FLC
DRI —Z2FIZETIL, MiE FLC & measurement could lead to earlier
ZMEFEDEBERIKE)(SPEP) EREEIFE X diagnosis of these disorders. In the
CHATAHIEIZKY, 24 BFFEIFRDEBES  context of screening for myeloma or
KEEREETEE(FNF N FLC DEDBITE related disorders (except for AL
ERIDIBEH A EIEE) DLEMNGLHEYET , 2 amyloidosis), the serum FLC assay in
EIALERL., BULONAERESID=HIZ. combination with serum protein
24 BRI D ERZHEMN D ENKLHYET, L electrophoresis (SPEP) and
ML, BEMRKREDZEAEET NIL, &% immunofixation negates the need for

9 24 BEIROBEIIVHETT, 24-hour urine protein electrophoresis
and immunofixation (which measures
FE¥E and detects FLC, respectively). Both

FLCREERENZMBEMNM LT ST EE. patients and physicians are often
ZEBIE CIREREZXE{E S EITIMA TEAL reluctant to do 24-hour urine
WMITEo=C &L, ZEBFOME FLC DEZE collections because of the
EXFTRHTEIZFIATESZETT  EM  inconvenience posed. However, if a
BEEBEDIRTHOEESAIZ, ZHEFIZIE diagnosis of a plasma cell disorder is
FLC REBZITOCENENOONTT , FiT=IZiF established, 24-hour urine studies are
FHEEHEEZHIN-EEZEIATIX, 2B required for all patients.

B FLC DEEBTEHFFEAFETESLS

ED, BRIZEE DA TREINTIVET ;& Prognosis

HEEHEIE. CTASAYE (EIEEMY) B8EIE.  In addition to the increased diagnostic
MGUS., AL 7EAA4F—2 R, MFE MR EMAE sensitivity for the FLC diseases and
Bl E . [FEAETARTOREMAEET. the ability to eliminate urine from the
MO FLC DEEE(Z(EX. KRELFT A diagnostic process, it was discovered
ENBHYET, that baseline values of serum FLC can



be used for prognostication. It is

EEMEHEEDOR 97D EEFEIAIL,. FLC recommended for the serum FLC
DEENEETT T AYEREEEETEEICZ assay to be measured at diagnosis for
BASMZESN TULVAZ LI, FLC D{EHAEE T all patients with plasma cell disorders.
SNIL BENDELFENNEBHIE(CHEIT  Several studies have shown that
THERENSNNETFRITESIETY , ATz baseline FLC measurement is
LDMEIZEDE. KT SYEREFEIET FLC Lk prognostic for survival in patients with
BNEBELEEIATIE. S FRITEIMESR newly diagnosed active myeloma. It is
BEIEA~NETLI-EIE (X 25%TL=M. FLC Ltk of major prognostic value in virtually
ENEBET. RIKRELEREFEZEDESE every plasma cell disorder, including
SATIE. 76%TLT=. FA=-b D% T 1BE] active and smoldering (asymptomatic)
g’é‘ﬁ")fb‘é('d’zsu) BEHEOEEIA myeloma, MGUS, AL amyloidosis, and

PEREEIE.ELDEBEBIACEDEIREA solitary plasmacytoma.
?@Rﬁll;ﬁ?lﬂfj’a") BERERFOEMN LY
[FE. ZERIREEILTHVET, Approximately 97% of patients with
active myeloma will have an abnormal

(T ARYBEFIFIZLEAR T, MGUS D EFHESE FLC ratio. In smoldering myeloma, it
AIZFLC EEDEEMNRBHONDSATEEME (L  has been found that an abnormal FLC
ELND T, MGUS DEEBZADI TS BEREIE measurement predicts for higher rate
~NETTHAEEMIE. DMEUIERLNEE Z S of progression to active disease that
F9, AA-bDAEICKDE. FLC LERMAIERE requires treatment. In our study,
T.lgGEE/O— M EAMNDELYMGUS O patients with smoldering myeloma who
BESANBHEBIZETT SEMRMILIEL.  do not have an abnormal FLC ratio
20 £ T 5% TLTz, AAI—2') =Y TlL. 5 had 5-year progression rates of 25%.
EFTOOYFEETT, ZDES7% FLC LEEAM Patients with smoldering myeloma
EELRBRESAICIK,. TBHEANEITTSHE  who have an abnormal FLC ratio, and
BRIEFANGEVIELD T, T LLIREEEE  the most risk factors, were found to
BTADEIIHYEFAIESELTLVET L have a 5-year progression rate as
ML, CDEILEHIE MGUS DFI 35D 1 high as 76%. The frequency of visits by
#hHHD. FLC LEEANEE T, BREIEIZHETT smoldering myeloma patients I follow
THRKEENATNEZFBIAIZITLETIXZEYZE in my practice is based on the number
A FO>TVWSRBIREFDEIZELIKYET  of risk factors an individual patient
A . MGUS DEEBESANBIIEIZHEITI AE has. The higher the number of risk
FRTMEIL. 20 £ T 58%IZHAYUEST DT, 6 51 factors, the more closely the patient
BZLIZRBERERICTODLENHHNE s followed.
LhEEA



There is a lesser likelihood that a
MEMELEMEEBEOBESAZIRELT: patient with MGUS will be found to
HEIZLDE., 479D EEFESAIZIE FLC ELEE have an abnormal FLC ratio than a
NEE ﬁ\ﬁ,bﬂ CDEOITEEIAILERE patient with smoldering myeloma, and
EANETITBREEENAKYENEMS MY MGUS patients are far less likely to
xL71-, E/Vﬁﬁﬁifk FLC ht&?ﬁ‘ﬁ'ﬂ"&u%é/\/ progress to active myeloma. Based on
Tl .5 FRICBHEIEIZETIAERMIE  our investigation, MGUS patients who
44%(ZD(XY ., ZNIZHL. FLC LEEAIEEZL do not have an abnormal FLC ratio
BEIATIE 26%TLT=, and have a small IgG monoclonal
protein have a low risk of progression
FREFDMEETIEZ. ChHSDOHETHE to myeloma —— 5% in 20 years.
RLUETNIELESHEWNEERIA K ZLHYET ., Breaking with the traditional approach,
=&AL FLC RO EEIXFENIZSTEELLT patients in this group who are seen at
—hH—TIEHYFBAN.FLC LEEDEEM Mayo Clinic are told that they do not
REVWEFIZE. HBETFHEEMNZL\E necessarily require follow—up on their
LSBEERMHDESITT . BL. ZHIL. £FZHE condition because their risk of
EEAFONTWVEWERERMMEIZKSEBDT  progression is so low. This is not the
9, case for the approximately one third
of MGUS patients who have abnormal
AEEE FLC ratios and have a higher rate of
FLC %EIZKY., BREfETII A LTS E M) progression to myeloma. Depending
ZRYG N AR W TE (Ig D EM DL on the number of risk factors present,
L) BREEDIFEAEDEEIATHHEEIZALY a patient with MGUS may have as high
FI B MEBRIEDISES . IERICHEEED a rate of progression to myeloma as
Bon=tOTIEHYFELAD., BEMIC 58% in 20 years, and may require
FLC BREZITOCEICKY . BEBIAMNEBRELE follow-up as frequently as
BREERICZTADHEENDEEGYET, 58 every six months.
ALTHEE-VWEELG S BR B HEE
[CHE—HEINDIDIL., L—F 2 TREIEMIZ In a study of patients with solitary
FLC REZ1TO_&TY, plasmacytoma, an abnormal serum
FLC ratio was present in 47% of
R M BEADBITERTREIL B EH SAZFE=4S— patients and was associated with a
I HEEIZ. 24 BFEIREBEZKENEIZIX  higher risk of progression to myeloma.
ATCFLCHEBEZFERITAH_LIXTEFEE A, I The 5-year risk of progression was
BERIUVROEBESRKENETM EBQDBIER 44% in patients with an abnormal FLC
RELEESADRBZEET HIESIZ. FLC ratio at diagnosis, compared with 26%



BRENRE-ITRERENK, TLHEILLTUOE  in those with a normal FLC ratio.
AN, ERkENETM EAMRIEAHEL
BEEIAIZHLT, BEFEMIZ FLC ZAIFE TS There are many more questions in this
HEEFERSINEWEREDNET, arena that are yet to be answered by
research. For example, while an
EEAEI/OI)EiTHBHEEDE  abnormal FLC ratio is certainly not a
FBSATE, $997%(X. M FLC 1B FE|ZE A perfect marker, there seems to be an
LTWET DT, &EMIZIE. MjF FLC [Z& B association between higher abnormal
FEZRYGTHBEYITHAZENEIISN DD measurements and patients with more
LLNFEEAL. IREBEATIE,. CNEHE TS of the cytogenetic abnormalities,
T—AREIFEAEBTONTWVEE A, —fiBIZ. although this is an observation that is
Re/RFEI/OT)OER BT LBHEDEE yet to be confirmed.
SATIE, 24 BFRE DRI ZHERIZITOE
THYEEA, Management
The FLC assay allows for essential
BEOREEZFHODBEEEICEA, M;F FLC quantitative monitoring of the majority
DIRBEDAN, BEHDOER (F1=1L. JEE  of patients with oligosecretory
MPBRIPOBROBRMBEBENEBNTLVASD (low-secreting) myeloma. In
LLNGWETEHINTWVET, LAL.JBE  oligosecretory myeloma, although not
[CEMLTWVENIEEZRAAICRENT HTE  formally validated, serial FLC
T.XBHITABEOMENENENFEIT measurements reduce the need for
EFHDOM. HAWE., EFEHDOREEZZHAL V- patients to be subjected to frequent
BEICELAZENH S 3~4 BB DIRENDIE bone marrow biopsies. It is important
. RRRIHGEBIADFTRICEAYIZEZE to emphasize that routine serial use of
ZRIZFTOMNE. &I >TWWEH A, MF the FLC assay is only recommended
FLC Z##2FRIITRIELTWNMTFIE, EAESRK for oligosecretory diseases.
HMESVBCBEMLRONEIMBLNFEEA
N BRFLITBEOMEINLGEN EIZK DL The FLC assay cannot replace the
DO EHBERITNIE. EBZIADEEMTIETF 24-hour urine protein electrophoresis
RICENHDEWNST-TEEFTIFT ST —IE for monitoring patients with
HYFEE A, measurable urinary M—proteins. We
have yet to determine what role the
BREENEITLI-EGEIC. BRI X4 —  FLC assay should play in following
TIGRE - BREEITEED Ig TIXA<EESETS patients with myeloma that is
(THEMT BIRR) A FRETHEMNHY., # measurable using serum and urine
NERE (BRESNDIER) 5158 L% electrophoresis, but it seems that



WEELHYET DT, FELEITNILEYZE serial FLC measurements are not
A, THNLGREEE -IXME FLC $8& % indicated for patients who have
ThiEFnIE, COBRENRERINLEBNA M-proteins measurable by
HYET, electrophoresis.

FLC BREDEMNIESDWNTIDEENSHEZES Monitoring of serum FLC may
ADRELNFETMN., RICLELTHELWTT eventually prove to be appropriate in
m? myeloma patients with intact

FLC DRREFHRZFHLGEINT A&, BIEME immunoglobulin, since approximately
A5 FLC LERMNDLIES DL IR IS 97% also produce excess serum FLC,
MhELNFEREA, CNIELN =DV ET.  but there are few data to support this
W LEDEET AN EIHYELABIET recommendation presently. For
HETNIE. —EUERDOEHIZ.FLCHEE myeloma patients with intact
. FICREHER CREFMIZITSKSEIHE  immunoglobulin, 24-hour collection is
T, EOTNIE. BETA-UIZBREIEMNZE  typically done infrequently.
B9 52 LITFEAIET TT, LML, RUBEN
RBENTEL, 35— ERETDHLZEE) It has been noted that measurements
HET, of serum FLC may be more sensitive

for early response (or lack thereof )

FLC #EDFEAICEAL T, RERDRIRE(LDH and early relapse of disease than are
YFEgmh? standard measurements of the

HEOAETHRLEELEEELTETS  involved heavy chain. However, no one
haZelk,. EefomFERES 0T 1) FET = has shown that early detection of lack
(IR M EBEBMNBIEARELEEBIAERRIZ, of response predicts for ultimate
FLC IZ&->TIEMIFIITBRIZEEFER treatment failure, or that the 3-4
T AEKRMNEEZHEE T H_ETY,, A week time delay that may occur when
TlX. DEAZ M ERB LS ERDEITEZEPR using measurements of heavy chains
[TIE. FLC REBEZZD KOG EEFIAIZFERT actually affects the ultimate outcome

HEANDERII/BONTLEE A, for the myeloma patient. Serial
measurement of serum FLC may
REICRAIMHYET M ? detect relapse sooner than do the

ERES AL 2D FLC ME#E{EIL. protein electrophoresis studies, but
REMHBEEEDRIZIRTDEBEIADT thereis an absence of data to support
BHUTEIZEATY BB EFEEDEES that knowledge of disease reactivation
AlE, )L—F 2 TFLC DIEZEFEEFRIZHESRL or drug failure a few months early has
TULARETY . REICHYFELI=A., CRIZIE any impact on overall patient



LI-BEIAXAE, BEEHET—F>Y  outcome.
T —T (IMWG) N E E L 1=l B H7: CRIIZE
L= ESMEBFIELTHELRETY, It must be noted that myeloma
patients with advanced disease can
WEFISL TAARD )AL, 2%  develop light chain escape with or
EHE. &I O REE7IO04F— without extramedullary (outside the
X . POEMS fEIZELZE D EMEEED bone marrow) disease and, if periodic
EFT. 200 L EDERIXEARDZEE E7E>TH urinary evaluations or serum FLC
L., KEEHZEFAINCDA R IET DEREK  measurements are not done, this
HERT. BRH O LR BEHEDSEE  phenomenon can be missed.
BIZFHAAEZMB AL (MV-NIS) Z &
B9 5EKRABRDEEMITE TT , £f-. A4 Some patients become concerned by
A—0) =D MEF OERIKHERIFZIER  the inconsistencies of their
FiEHonTEondEEbIZ, SO RiHERX measurements. Should they worry?
% B = Editorial Boards of Amyloid], EE&E& Myeloma patients who closely track

RIAEE R ¥—F LI The International their test results might see their FLC
Journal of Experimental and Clinical measurements and ratios jump around

Investigation|. 7 A A& 4—7F JLI The a bit. This does happen, and this is not

American Journal of Hematology IO Z&E E+7 necessarily cause for worry. For the

HLENTLVET, sake of consistency, I would advise
that patients have their serial FLC

ToOITTAARY D 1) —ERD tests done at the same lab, as this

Ex-EREFHIR should reduce the measurement

AIA—=D) =y (ERVEMNAFIRAE—) fluctuations from test to test.
However, if a particular test brings
dramatically outlandish
measurements, | would suggest having

the test repeated.

Are there questions pending regarding
the use of the FLC assay?

The most important area for future
investigation includes defining the
clinical relevance of early FLC
“response” or “relapse” in patients

with measurable intact serum



immunoglobulins or measurable
urinary M—proteins. At present, apart
from initial diagnosis and
documentation of stringent complete
response, its use is not advocated in

these patients.

Any closing comments?

In conclusion, baseline measurement
of FLC is helpful for prognostication in
virtually all patients with plasma cell
disorders. Serial FLC ascertainment
should be routinely performed in
myeloma patients with oligosecretory
disease. Finally, it should also be done
in all patients who have achieved a CR
to determine whether they have
attained a stringent CR as defined by
the International Myeloma Working
Group (IMWG).

Editor's Note: Dr. Dispenzieri has
authored over two hundred
manuscripts and book chapters in the
field of plasma cell disorders, including
multiple myeloma, immunoglobulin
light chain amyloidosis, and POEMS
syndrome. She is the principal
investigator of a National Cancer
Institute supported clinical trial using
a genetically modified measles virus
(MV-NIS) to treat patients with
relapsed or refractory multiple
myeloma. Dr. Dispenzieri serves as

the Clinical Trials Research Chair for



the Mayo Clinic Division of
Hematology. She serves on the
Editorial Boards of Amyloid, The
International Journal of Experimental
and Clinical Investigation, and The

American Journal of Hematology.
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