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Serum Free Light Chains for Diagnosis and Follow-up of Multiple Myeloma

Seonkyung Jung, M.D.!, Myungshin Kim, M.D.!, Jihyang Lim, M.D.!, Yonggoo Kim, M.D.!, Kyungja Han, M.D.!,
Chang-Kee Min, M.D.%, and Woo-Sung Min, M.D.?

Departments of Laboratory Medicine' and Internal Medicine?, The Catholic University of Korea, Seoul, Korea

Background : Free light chain (FLC) is widely used to evaluate B-cell proliferative diseases. Here-
in, we estimated the clinical usefulness of serum FLC in multiple myeloma (MM).

Methods : Fifty-one patients were enrolled. We performed FLC analysis, protein electrophoresis
(PEP), and immunofixation electrophoresis (IFE). FLC was measured using Toshiba 200 FR Neo
with FREELITE™, and kappa/lambda (x/A) ratio was calculated. We compared these parameters in
41 patients with increased FLC before and after bortezomib treatment. Complete response (CR)
was defined as the disappearance of monoclonal (M) protein in serum and/or urine as measured
by IFE. Partial response (PR) was defined as =50% reduction of serum M protein. Early objective
response (EOR) included both CR and PR. Minimal response (MR) was defined as 25-49% reduc-
tion of M protein and stable disease (SD) as <25% reduction.

Results : Forty-one (80.4%) of the 51 patients studied revealed increment of FLC and the five
patients with no increment revealed an abnormal «/A ratio. Especially, all of the light chain myelo-
ma and non-secretory myeloma showed increased FLC concentrations. Among the patients with
EOR, 72.4% (21/29) showed a normal or subnormal FLC concentration after the first cycle of treat-
ment. Otherwise, PEP and IFE normalized in 24.1% (7/29) and 24.1% (7/29), respectively. The ratio
of decreased FLC after the first cycle of treatment was significantly different between EOR and other
response groups (MR, SD) (90.6% vs 51.8%, P=0.011).

Conclusions : FLC was considered as a good diagnostic method in complement with PEP and
IFE in MM, especially in light chain myeloma or non-secretory myeloma. Moreover, FLC is a useful
monitoring tool because it reflects therapy results more rapidly owing to a short serum half-life. (Kore-

an J Lab Med 2008;28:169-73)
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tein electrophoresis, PEP) E+= H 1L

nofixation electrophoresis, IFE) 2.2 T-E24 HAZZ

Eﬂ *JZO l% HEWO“W 27 EH% | =3t 2|37} =4 2
Stk o] glom, AXEAIE Faket M Tl A1re) A
T e 26k k2 fAEY] AR iy SAER
2 FHol|N FLCE A=Az Zlo] B& vigkst wholct
E3 PEPE HE5ol eAZE AL IFE= 2t ARl | st
U AR #A0] E7kssitt, Hdole AsstE AHE 3%
FLCE A& Ash= Wo] de] AR-E|aL Ql=t], FLC A%

A ARG Bk B4 G EALS Faho HabEs 4]
A8 AR QAR Faot 238 AE AEEA gk
e AT B2T 5 G Sol4S Aw glom, Uz
=9} gulEs} Fojuh 2|7 o] 2gko g ZAsH= FLCE 7

In

S 5 ql= o] AtH2l, FHelAE FLC &40 E4E o]
g E4% Txte] Xeto] glojAle] FLCY] f-8/do] HES
vl QLoH3, 4], oRRI7IA] =l TP EE B A5 & 4]
of gt A= vl EETE 2 Aot e 84
& dge s 84 FLCE Adrlete] A 9 A g avf 2
S 913 4 FLCY 4 -89S dotE iz} st
CHAL U e
1. CHAL

20019 195E 20069 697HA] 7FE st J ol
A thidEeE 2 HEgEAzy F2F(ymphoplasma-
cytic lymphoma, LPL)2&2 ZIH% o] bortezomib2 &2 X =
wko. 51-S tiAto 2 319ict Bortezomib THEQHS WS
A= 30, B HE W Fxl= 210t e
) 28, 012} 239, A2 FIEL 56A41(35-T9A) ] 2Lt
M ¥ 215G 279, IgA 109, IgD 21, 7413 89, H|&
H]/d 2%, IgM (LPL) 25 o] it

2. Uy

2E 3RS0 A At A9} bortezomib 1AF A& & 18UA,
bortezomib 23} X & A7} 22 T 18R EH 9 AW A
ol t2k PEP, IFES A3y, Hoaz=ls S35
FLCE= FREELITE™ Human kappa/lambda Free kit (The

,—‘.1_>4_

Binding Site Ltd., Birmingham, UK)Z AR&3}o] Toshiba
200 FR Neo (Toshiba Medical Systems Co., Tokyo, Japan)
gro Al AFHARE Aldskalal, ke 7]E0] Hils g
o2 EUoA Bl oz AR 3ana] Axfel vl
&FATHFLC kappa: 3.3-19.4 mg/L, FLC lambda: 5.7-26.3
mg/L, /A ratio: 0.26-1.65)[5]. 4% kappa ()2} lambda

) BH Y oF& o185t /A HIE ALFsTh SS9 f2-
microglobuling Z748}laL, 4274 AlZFHHAE Al

Y51 Bortezomib 22H A& 3-9] HF3-2 International
Myeloma Working Group?] 7|50] ujg} E5sl3ar, ehxwk

-5(complete response, CR)-> @4 Ei= AHO] IFE AAI|A]
M thiffo] T 7] k= F92 HHEEES(partial response,
PR EF M ‘?’l‘ﬂiol 50% ]J g 9= 89lal, CR%
PRO 2| &eh8-2 (EOR)Z 7 2J5}
AeHe, 71, 2| A8F-(minimal response, MR} M tho] 95—
49% A AR 25% nNke] fHAE Hol HLE stable

)

disease (SD)= 3t}

3. A

SAE =273 MEDCALC® (version 9, MedCalc Soft—
ware, Mariakerke, Belgium)& ©]-83}3itt AM3E{-7sH4] o]
o] ftoll w2 FLCO| 2fo] 12]aL EOR 42 MR %
SD $HAl=- Ato]9] FLC ZHxg vl 9 247} Jhofl ot FLC2F
HolZ2 BT gt 74ag B Mann-Whitney testS
ARgste] BAskgint f2-microglobulin®t FLC2| AR
+ Pearson correlations ©|-8315t}, P<0.05¢1 745 &7

s20.2 ol A0 s

2 1

1. ZIE Al FLC & £/AH|

Rt Al FLC7F 57He 4k B2 k= 519 % 41%(80.4
B)OIRAL, k/AB7F AR WS Hlold A7t Zokshd
& 90.2% (46/51)°1A4 o1& HERHE FLC7F 571 #A=
o] Bm2 AR [oG 74.1% (20/27), IgA 80.0% (8/10), IgD
100% (2/2), light chain 100% (8/8), IgM 50% (1/2), non—
secretory 100% (2/2)0]1%1L, FLC §=9] $U4-2 £ 7} 299.5
mg/L, (43.2-30420.0), A7} 205.2 mg/L (29.1-27990.0)0]2]
th FLC7F S7He @At A A4 F7E se 7ot Aol7t
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Table 1. Summary of patients with abnormal serum free light
chain at diagnosis

% Abnormal free light chain

Disease Elevated concentrations  Abnormal ratio
(N of patients) (N of patients)
IgG myeloma 74.1 (20/27) 85.2 (23/27)
IgA myeloma 80.0 (8/10) 90.0 (9/10)
IgD myeloma 100 (2/2) 100 (2/2)
Lymphoplasmacytic 50.0 (1/2) 100 (2/2)
lymphoma (IgM)
Light chain myeloma 100 (8/8) 100 (8/8)
Non-secretory myeloma 100 (2/2) 100 (2/2)
Total 80.4 (41/51) 90.2 (46/51)

% FohA] koLt /An]ek 3¢

2 1gG 39, IgA 19, IgM 19]|
7} 3 E A cKTable 1), Al %d 1] o)/l =+t §le
o 7bof| FLC k9] Zfol= ¢1le™(P=0.563), 84 f2-micro-
globulin?t FLC= g o] $L2AtHP=0.870).

2. A|2 = FLC, PEP, IFE Z1} H|1

Bortezomib 2%} & T AT} AL 2t A] FLO7F 2
7hE ghe RYE 41%S ti o= st 0% CR¥} PRE
WAL A= 247 119, 18822 FEOR| sgEls $ah=
Z 29g0]%lo™ 12} bortezomib A& & FLC S o5 &
72.4%%) 217804 2] 99| oluf E= arx] Wl o]ste]
S Yehd W PEPE 24.1% (7/29), IFE= 24.1% (7/29)°]
A M eho] dHEE]R] o= A4 A ESith MR SDE
PRk o= 217t 59, THOR F 1270]%lon ool
] 12} bortezomib X & ¥ FLC, PEP, IFEX 282} 0.0% (0/
12), 8.3% (1/12), 0.0% (0/12)|4] ZFaL2] H$ o] Ei= FL
2] §9) olake] 7k vehiolct.

3. AIE MF2| FLC

EOR®| g &+ 2979 A& A FLC =9 S92 253.1
mg/Lo]31aL 13} bortezomib 2| & & 22.9 mg/L, 22} borte—
zomib A& A 26.6 mg/L, 22 bortezomib A& ¥ 13.6 mg/
L2 12 A7 & §43] gasdhs S 2ok ¥, MR ®
= SD #Hx19] 79 FLC 57} 242} 222.7, 147.0, 110.6, 57.3
mg/Lo= A A|5] ZashA|utk Zarx] He9] ojj 2 Hofx| %] ¢
et S22 5 A 49, EOR oA 9] w27}
217 A 1,807 mg/dL, 12} A& 21,904 mg/dL, 22} A& A
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300 —O0— FLCwithEOR 7 2,500
-4 FLC without EOR
250 —=— Ig with EOR 12,000
3 Ig without EOR

__200f Ve TNon N ol —~
< \ o {150,
E 150 \ [
) \ 3
d ‘\ < 1,000 =

50 '\‘ * - 500

b—""—-—D— _____ -0

Il Il 0
Diagnosis  post-1st Tx  pre 2nd Tx post 2nd Tx

Fig. 1. Kinetics of immunoglobulin and free light chain (FLC). FLC
with early objective response group normalized rapidly while
immunoglobulin decreased slowly.

Abbreviations: FLC, free light chain; EOR, early objective response;
Ig, immunoglobulin; Tx, treatment

816 mg/dL, 27} A& & 776 mg/dLE A A3] 743593 MR
E= SD bl A= 242 1,958, 1,625, 1,603, 1,498 mg/dL
2 i AAS] Fhadhs e HlrkFig. 1), EORZ H4l
Aol A 2] 13} A& B FLC BE= X & & 2o B8l 90.6%
(16.4-98.8)9] a5 VrERaL, MR % SD &Hbof| A<= 51.8%
(0.7-80.6)9] a5 YEH = - Zholl F-oJRk a0 Aol
£ HYTH(P=0.011).
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Z74o] F7he oM 11 Fa/0] B R QIH8, 9].

Hroll = FLCS] S7F 9 vI8AAR1 k/AH|E Hol= Ao 2x
ChA IS @Ol 47159 &4l 71 &8t ¥lelw, FLCRH
7tee Ao g HAAISHEF A (systemic lupus ery—
thematosus)?F 2= A7 SladlofE] Ty, /\]-
2350|EF(sarcoidosis)?t A3 2 WM ASA A%
lof o] 59] ek gl Fupao] 3lof FLCY| £40] &84
e Alr HuEa eH10-13]. A Wol AREIL Q=
PEPE 8 Hy dgo &A1k M w2 500-2,000 mg/L2)
oA ZX&Q g L, ey A7) 95S 58 IFE= 150
500 mg/Le] M Trli7z] 24 ]‘*I}—T—‘S— t o igh wsioleis].
ey 9] 7R S B Aol go] A EY s|E
AL B asi, ﬁJ}OHﬁ of ofA FHAoR sj4d 4
= Ay} olE WO E SAHA| Ghe 7S M Thfo] Z4)

£ Age) zﬂvww A% % A% 3 A Aot v

Olﬂ

> 2

ofi

[2 9l. 1211/} IgG & 22 ﬁ%ﬂ%iﬁﬂ%—f%ﬁntact
immunoglobulin myeloma)®] Xt Alofl= [EFE ©]&3 ¥
Hol FLCY] S Xt} B miztsh[14], B&o] thi &%
of A7 & oh& M & Fejzo] A A] FLCO] S4ute =
= =507 gzl 7]Ee] ARESH PEP, IFEE A1l Al
Ysto] FrH A o7 o] 8e 5 Q& Ao HZIECH5, 15],
7&% A€} bortezomib A& ©|Z9] FupEA oA FLCO
2 U RETo o o] Aubaos dx|ste]
o, FLC7F 2281 vl oS 943 dadidS |
e lct, 53] EORe| sid== 2989 g4} 5 1% s
FLC #& 72.4%C14 312 9] ol E= Fard] 5
ZAask v, PEP 9 IFE= 24.1% (7/29)9F M thillo] -z
=] o= TS UEth A8 £ FLC &9 H3ks
AlHEH FEOR % ol A ek A] 2531 mg/L, 13} A& &
22.9 mg/L, 22 A& A 26.6 mg/L, 22 A& 3 13,6 mg/L
2 1A A7 & F48] gashs e 2otk delg2Ed
AL 73% Am 1,807, 1,904, 816, 776 mg/dLE A|A]
E= SD $Hpoll Al vl AlAf8] sk
2 24 ‘:} 1 YR1e 2= FLCY W7 I7h 22 &d
of mlsh BAI 7] wiizoletal A2 FLCE &AREe] At
207 Aol ARFAIE A st 2-6A17H B WIS
7R wha| 1gGel A9 20-259, TgAd} gD A% 2442 6

\j\l

b

3] 7hastd T

o, 349 WIS 7HA E4l 23 Aol MFE7] wizeltt
[8]. EORE ®.ol 3219t MR ¥ SD &} 71 13} A& & FLC
T Fads o bl frolgt AolE YERH01(90.6% vs
51.8%) FLOZ AT} 22 3 A9 o9 w2 age g &
QA Flek, oleRt B RASRE B o= gt gt of

A€ *Po & —Hrl.m-% 29 5 U= AR AT
F

HHZE : 5218 Z4l(free light chain, FLO+= B A3 5414
ko] H7HE ffel de] AREE AL QlTt, 2 AFollAl= Thik
% FAo M2 A FLCY 34 5878 Yot ity
at % 5179 S tFo R FLC A=Al g7
& Hprotein electrophoresis, PEP) % HI1AA 7%
A2yt
FLC FREELITE™& ©]-8-3to] Toshiba 200 FR NeoZ 3
731911, kappa/lambda (¢/A)81E AAkSHAT FLC7F 57}
H 417 HAje]l thsto], bortezomib A& Mol 7} A #HES
Bl st A& 59 Hrhs @4 T avolA G224
2E¥ (monoclonal protein, M th¥)o] 3% 7] oF=
2FAEES-(complete response, CR)2.2 EA M thio]
50% O]’%P Tras 95 FEA-S(partial response, PR) 2.2
5191, CR¥ PRE| X 2HH3-S early objective response
(EORE A3}, 248k (minimal response, MR} M
chifo] 95-49% AW A2 25% nvte] 7has Kol ¢
£ stable disease (SD)= 37519t}

Z1} 1 80.4% (41/51)9] A=A FLCY 5715 23
S7HEA] 2 s 5 5 B k/AHIE ‘/PE}L“E}
53], e Blerdy viRudETEollA FLCY S77F &
ZE AT} EOR A5 0lA], 72.4% (21/29)+= 12} bortezomib
A& o]F FLC7F FaLx] W9 T a2a] j9] ofstz st
%t RHE, PEPQ} IFEE 242t 24.1% (7/29), 24.1% (1/29)°14
A e Bk 14 A= A9 FLC 529 #4&2 EOR
o thE ¥RSEH(MR, SD) Thell #-2)gt 2kelE EIrH90.6%
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vs 51.8%, P=0.011),
ZE FLCE P Z5FolA PEP Y IFES} 37 s K
HH o2 AT 5= Q= HA A= B3] Adlaes Y

B 4245 0) Ao SlojAl The: 8%t AALE BeE
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