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Antigen Excess in Free Light Chain Assay Using the Hitachi 7600 P-module
Automatic Chemistry Analyzer
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Department of Laboratory Medicine, The Catholic University of Korea, Seoul St. Mary’s Hospital, Seoul 137-701, Korea

The analysis of serum free light chains (sFLCs) can improve the diagnosis and monitoring of multiple
myeloma and other plasma cell dyscrasias. As with other immunoassays, sFLCstests are subject to potential
antigen excess and heterophilic antibody interference. We describe 9 cases of sFLCs antigen excess in
patients with multiple myeloma using the FreeliteTM Human Kappa and Lambda Free Kits (The Binding
Site Itd., Birmingham, UK) and the Hitachi7600 P module turbidimetric system. A total of 1,247 consecutive
samples from 250 patients with multiple myeloma were assayed for sFLCs from April to September, 2009.
The samples were assayed using an initial dilution of 1:5and subsequent dilutions of 1:50 and 1:100. The
same samples were analyzed for the presence of monoclonal gammopathies using serum protein
electrophoresis (SPE) and immunofixation electrophoresis (IFE). There were 9 samples (0.72%) of antigen
excess with 3 cases of kappa (0.24%) and 6 cases of lambda (0.48%). These cases represents an example
of antigen excess or “hook effect” using the serum free light chain assays and mandates high level of
attention to falsely low sFLC levels due to antigen excess, especially when it is disaccordant to other assay
results or clinical manifestations.
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2~ Ay o] 47) % A TH(Bradwell 5, 2002). o] = ol A
AHgete FAAFEA S S A9E Bl A=A
%1 FEEY AHthe 5olHor HEd & W W
of A 7)Y 57 AH(protein electrophoresis, PEP)L}
o 74 A 7] 95 ¥ (immunofixation electrophoresis, IFE)
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Table 1. Results for antigen excess using Hitachi 7600 P-module

Confirmed antigen excess

FLC T.N

Doubtful antigen excess Total Antigen Excess

No (%) No (%) No (%)
KFLC 1,247 3 (0.24%) 6 (0.48%) 9 (0.72%)
AFLC 1,247 6 (0.48%) 0 6 (0.48%)

Abbreviation: T.N, total number; FLC, free light chain
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mg/L & FobFtHA). olghe WhilE 22 7] <t 3. AMYo| HB
IgA k GFEA D FF 629 g/dLollA 6.68 g/dLE gAY ol dehA ¢h& kFLC 92.76 mg/L, AFLC
Table 2. Immunoglobulin, PEP, IFE, and FLCs results
. ) kFLC (mg/L) AFLC (mg/L)
Case Specimen Ig G Ig A Ig M IFE y-globulin - Protein AE Dilution AE Dilution
(@dl)  (g/dL)
conc. (x100) conc. (x100)
1 s 244 2,176 14 Ig Ak 5.14 9.4 25 319
2 s 887 2,199 39 Ig Ak 3.56 8.8 38 2,089
3 $ 230 2,407 7 Ig A x 6.68 11.5 8 910
4 s 358 43 5,980 Ig M A 4.83 8.9 56 1,638
5 S 328 40 2,482 g M A 4.26 9.1 55 1,839
6 S 747 3,084 37 Ig A X 2.88 7.3 80 777
7 s 12,360 27 18 Ig G A 9.66 14.9 67 1,634
8 u lg G A 84 592
9 u Ig G A 88 699

Abbreviation: s, serum; u, urine; A.E, antigen excess;
electrophoresis; FLCs, free light chains

conc, concentration PEP, protein electrophoresis IFE,
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Fig 1. Immunoglobulin A, PEP, and FLCs results
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Fig 4. Dilution of the patient’s serum specimen for linearity tests

T HI HYEAHLE 1S 22 FRAAE ddHe = YA dHA AAGAE F3HY. o=
Fgddol 71Qlste] @A SAHEE @del UYee £ SEstA AAsE AL B/sstt FLCsY &4
Atk FH(Graziani®t Merlini, 2001). E-& F X049 At o Aateh J4A FA9 AdgEiA 4
oz @ MAYLY 5T g S5 GF 24 o gttt o]E 3 olEl A HAFS FH AAET =
Chalof o] Eatm WAYstH, B oo e} o] F3] YR o] o et o] T2 Aol FLCs AAA
AME IA EA 48 F5dA%E YeERITHCarr-Smith Ae=d Fagi
T, 2002). A|ZA A e £8, UGS S HA4F 8]
? ¥t glov st 2H™ste Zlo] Erhs skt Showell 5(2008)° /& FLCs Z4-& 852 vl H|
2 EEta glom, ARUtEE Ade Add ZYE P wWolA gdrelo] WHE vl Bindig Site SPAplus
FFe = 7 don U o] AU 9} Roche COBAS Integra 400 ¥ o]g o}, H+9 Bl
1. o} AL 49 TFE9 free k T, free A 4} o] A Olympus AU4007} Siemens BNTTII & &3] o

AAE elevated’ il BHA = AR Agxe A3} HAE AT BRI oM (Dayal &, 2007 McCudden
E 7S & Atk o3 giREe AfMs 5, 2009) E ool A Roche Modular P9} 7+ 7]%9)
FLCs9 #3313 E+ FLCsY wA HI&S A3 gt} Hitachi 7600 P M & -7 ¢Jo] AL Tt BNIIE &

7]t &t A7 e B3 oM 7538 AA S kFLCS =A%
ko)

[
o,
{d
u
2
=
rok
i}
i_l,{
N
N
e
=
A
il
o
2
2o
[

A a8l A3 94 A7 FAAY S ERH O] 1/840(0.12%) 9] &

e B E AAEof st S BIEQ I AFLCOA & BAaHA ¥ty sttt
2. Sbollx Arg A e 33 A gAste Bl (Clark 5, 2007).

stefo} o}, | 2 dolA o8 FAIL B kFLC 373(0.24%)
3. 0]¢} 22 gAY o Aapalzte] Aztghol A FLC 673(0.48%)24 BNI RO %2 H| &2 U7

YA&A B g JonE PAFY L 845y o] HAYsA T Vet Buv} ¢lo] el 71 wluwr}t B}

AArste ok g T, 1R dog Auig 3ae Agsteg Uty

4. FLCs AAFE 9fF3te AtoAl g3 o] 24 o] HwH fo] WA Aolgly FAHHG WYF2EY
ot FAHYE AAPAH AN BA HrrE A G, A, M3} FLCs9| A@#AE ol Bug upe} 2o
g 7HHLT FLCsEA L $d79 e HL13aty FABATE A0 H(Mead 5, 2004), Tate 5(2003)9]

177



Cha KH. Antigen Excess in Free Light Chain Assay

H
LR

e
2

©]&} FLCs 9] FZ4E CV 10~11%
™ intra-individual variation® ©|H T} =T}, whebx
FA HelEe AU A=Y 34 Zen
sostvetal ®He sk =3
McCudden 5(2009)° 934 Lot 1te] v WHE
HAs AR B = I Lot It Aol 2 A4 E= 2
e B ATE SAWAE F 15% F4T% AMR
< AH&sta 1o AAHEo| Delta check Al 28lS A
sted HA 7t >300 mg/ll F% WSt AAE IAMAAE
Fasto] F7HAQ FAARYOE Q3 P2 FEO B
£ 34 LUty st EddiA e 44T 2
ofal 241t o EuE A EANE FFFAA] FLCs
9] Delta check®} Panic check& 217} 30%%} >1.0 mg/L,
>40 mg/LE AAst] HYERE- G, A, M9 At
71eb At JAARE 8 & AdE BRiusty gl
o Z#{RI F FLCs AARSH AAE FdH=
Alell FLCs9| 275

PEP, IFE At & o]9] AE&9 ¥
§L°‘°]'°4 AT o] AEE HAe A gAste] 24
ol #AHA A

Sl ob¥7bA Had uh gle
Hitachi 7600 P module ©]&3¢+ FLCsS| 4 A HA
gt o & BustEa ole A AV e
AzA A Bastgomg ofn] QlAska gl o
Aol e Ml go] e Ao Qs =3
>

]

o
i ox K
o

I

r rlo
°

= &}

£
o

3
3
2

re o

oFr o
A

X

o =2 FroAT dAFEAT A A A=
2 9% Mo ANE BHAsHA A=F FANE
23 ARAAE FABNok Ao olF 53}
o4 FLCs® AA= PEP =+ [FES} Ao R4

|2 v A $alxojol 3+ FQlsg ).

[e]

o

°
al

ey &
)

=

[

3t
D
rot

al

1. Askonas BA, Williamson AR. Balanced synthesis of
light and heavy chains of immunoglobulin G. Nature
216:264-267, 1967.

2. Bradwell AR, Carr-Smith HD, Mead GP, Drayson
MT. Serum free light chain immunoassays and their

clinical application. Clin App! Immunol Rev 3:17-33,

178

10.

il

12.

13.

2002.

Bradwell AR, Carr-Smith HD, Mead GP, Harvey TC,
Drayson MT. Serum test for assessment of patients
with Bence Jones myeloma. Lancet 361:489-491, 2003.
Bradwell AR, Carr-Smith HD, Mead GP, Tang LX,
Showell PJ, Drayson MT, Drew R. Highly sensitive,
automated immunoassay for immunoglobulin free
light chains in serum and urine. Clin Chem 47:673-
680, 2001.

. Clark RJ, Lockington KS, Tostrud LJ, Katzmann JA.

Incidence of antigen excess in serum free light chain
assays. Clin Chem 53:145a, 2007.

. Carr-Smith HD, Showell P, Bradwell AR. Antigen

excess assessment of free light chain assays on the
Dade-Behring BNII nephelometer. Clin Chem 48:23a,
2002.

Daval S, Tridon A, Mazeron N, Ristori JM, Evrard B.
Risk of antigen excess in serum free light chain
measurements. Clin Chem 53:1985-1986, 2007.
Graziani MS, Merlini G. Measurement of free light
chains in urine. Clin Chem 47:2069-2070, 2001.

Le Bricon T, Bengoufa D, Benlakehal M, Bousquet
B, Erlich D. Urinary free light chain analysis by the
Freelite immunoassay: a Preliminary study in multiple
myeloma. Clin Biochem 35:565-567, 2002.
McCudden CR, Voorhees PM, Hammett-Stabler CA.
A case of hook effect in the serum free light chain
assay using the Olympus AU400e. Clin Biochem
42:121-124, 2009.

Mead GP, Carr-Smith HD, Drayson MT, Morgan GJ,
Child JA, Bradwell AR. Serum free light chains for
monitoring multiple myeloma. Br J Haematol 126:
348-354, 2004.

Showell PJ, Lynch EA, Mitchell F, Mead GP,
Bradwell AR. Comparison of serum free mmuno-
globulin light-chain assays on eight Nephelometric/
Turbidimetric analysers. Clin Chem 54:C92a, 2008.
Tate JR, Gill D, Coberoft R, Hickman PE. Practical

considerations for the measurement of free light



Korean J. Clin. Lab. Sci. 41(4):173-179, 2009

14.

15.

chains in serum. Clin Chem 49:1252-1257, 2003.
Tommasi M, Raspanti S, Hook effect in calcitonin
immunoradiometric assay. Clin Chem Lab Med 45:
1073-1074, 2007.

2ag, AR, ol3F, &3F, ol dXRI%
A FuA AR dEPYEFF da A9 o
Ao o] e ALl 83 2] 24:273-278, 2004.

179

17.

S

A, W), W
ARETH 348
bl ele] oAl

15, 9AY, A&7
s

% o
i)
oftt
o
B
o
of
ehy
>

Abo]8H3] 2] 28:169-173, 2008.





