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25n13AnEN: msﬁmsnLsmﬂsmml,wumsmm "Lﬁtjmamqmma 60 6719579 B2MG uae K/ A free light
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Abstract

Background and Objectives: Beta-2 microglobulin (B2MG) and kappa (K)/lambda (A) free light
chain are critical biomarkers for diagnosing multiple myeloma and chronic kidney disease. Samples
exceeding the measurable range require repeated dilution, increasing costs and turnaround time
(TAT). This study was designed to develop and evaluate a pre-dilution service to reduce repeat
testing, costs, and TAT.

Methods: A quantitative descriptive study was conducted, involving 60 patients tested for B2MG
and K/ A free light chain in 2025, with results exceeding the measurable range and available
90-day historical data. The pre-dilution service, utilizing automated dilution (B2MG 1:5; K/ A 1:10,
1:50), was implemented on the Roche Cobas c502 analyzer. Data were analyzed using descriptive
statistics and paired t-tests.

Results: Patients (mean age 65.9 years, 51.7% male) were primarily diagnosed with multiple
myeloma (50%) and renal failure (38.3%). Mean B2MG was 10.65 mg/L (80% >3.0 mg/L), K free light
chain 99.8 mg/L (90.9% >20.7 mg/L), and A free light chain 115.5 mg/L (63.3% >27.6 mg/L). The
pre-dilution service eliminated repeat testing (100% reduction), reduced TAT from 115 to 68-72
minutes, and lowered costs by 55.4-74.3% (%CV=1.09%, SDI +1.5).

Conclusion: The pre-dilution service was demonstrated to enhance efficiency, reduce costs and
TAT, and is deemed suitable for resource-limited laboratories.

Keywords: beta-2 microglobulin, free light chain, pre-dilution service, multiple myeloma, clinical
laboratory
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beta-2 microglobulin (B2MG) Hulusauiinu
Tuwading1enie Tasanzluwad veeszuu
QAN WU lymphocytes kag monocytes Fadu
d7uUsNaUVBY major histocompatibility
complex (MHC) class | szstu B2MG luidengnld
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multiple myeloma: MM) I’iﬂ1(§lL’§@’§ﬂ (chronic
kidney disease: CKD) Tspfnida waglsngilauii
1w rheumatoid arthritis' mim’mm kappa (K)
wag lambda (A) free light chain Fadu immuno-
globulin Fndnlnowadnanau FreUsuiuniig
wazsyavvadlsa laglaniz MM lagdnsid K/ A
flnunfvaddiniuiinunfvesisad nataun?
N1TUUITE8EY99 MM 1 International Staging
System (159) ldfszeiu B2MG samriudayiuluidien
lagsgeu B2MG aqLLavaauuumuwmmmsulm
yadlsaiiia T’ mﬂsuagaﬂ WA, 2567 N15HI9
B2MG 9113 1,189 518 wuddlanguiugiinle
(0.2-8.0 me/L) fia 926 518 (5p8ay 77.8) @S
7379 K tag Afree light chain 97121 1,803 518
wuehguiutasinlaiesas 37.2 wazfovay 21.1
AWERY N15ATITTR B2MG umuwummm 214
vnsenss Wnaads 102437 unil Guzummim'm
Kuwag Afree light chain dlsiuvu 193 uwisoas 14
nanady 103+7 Uil N13M529%191AN15199319
segndlugithe Yesay 20-78 \fiuansziissunan
WAEAUYNU NINRIUNTEUU pre-dilution service g
1%mauaﬂsvammamiaaaauwaq 90 T WagmuAnIs
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mindaga)’ f\]\‘mﬂEJEJﬂLLUULWEJLLm“U{]EUMWmﬂaﬂ 13
ﬂﬂmummﬂsvaamwa 1) Uivmuﬂammawmm
B2MG wa K/ A free light chain 2) Uiumuiuw
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NN TNETUl WA 2568 YUIAFBEIIAIUI
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(MUYN) kg E = 0.13 (P UAAIALAREL) 1msumm
FI0EIMNAY 60 518 mmsmﬂmaaﬂiamﬂwmma
P3I9gAUTININLA (B2MG: 0.2-8.0 mg/L, K: 2.37-
150 mg/L, A: 4.23-200 mg/L) Hvpyadounds 90
TU A1¥YA 858U Fully Automated
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53UV pre-dilution service gnitauilons
10 B2MG (92719 1:5) WazK/ A free light chain
(Fea1a 1:10 vde 1:50 mnguiw) laeldiaTes
fully automated analyzer (Roche Cobas c502)
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Joyagnsiusinang udeyadiannselindves
oeUfuRn1s Tneduiinnanisnsia B2MG wag
K/ Afree light chain feunasnasldszuy pre-
dilution syufaveyanuNuANgT (B2MG: 214 U,
K/ A: 193 uwislensvadeu) szezian TAT uag
9m31N130 5997 Toyanamuagnidsawazdiaiiy
mmmmqmmﬂaammaua Lwaﬂﬂﬂmmmmu
mumsuaa;umaamwaﬂmaﬁsimmiaw

miamﬂmmaua
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Sovay mummwummmu) \ieasunednuaena
AFALATANEUrUIZYINT MIUTouisusseziian
TAT LLavé]’uwuivmwﬁﬁmmmuLLa“’ pre-dilution
1 paired t-test mmwamawummﬁmLmﬂﬂm VER!
Wilcoxon signed-rank test mmmamawimﬂuiﬂ
ANUNITHINKIIUNG mmmwmmuwu Use awﬁma
mmmmﬂmumuiw (Atien mu,imu Adou
\ieafle) uarsmsmsanasweinnsaaty lngld
TUs1n3a SPSS version 26 (IBM Corp., USA) ) el
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IYFIINMIIDY
miﬂﬂmuimumiaummﬂﬂm $NITUNIT
Pusssumaiasluuyed (avil HE681222) Yoya
muqﬂﬂammgfdaalmimﬁﬂﬂﬁmmmmma gen-
eral data protection regulation (GDPR) uag
nvEngRuATelayadIuyAnaveIUsEWAlNg

HaM3ANY
anuiudveunIvieonsIada
AUIUEII09N1575I19TA B2MG saeiA3es
Roche Cobas c502 lmumiﬂswmuimmimaau
1 20 ﬂiﬂﬂUﬁ’liu’WﬁﬁﬁuVINﬂ’J’]ﬁJLGUMGUU‘I/I'i’l“Uﬂ’l
HadNSLansALaAY 4.50 mg/L drudeauu
11%1991U (SD) 0.05 LLa‘”mﬁu‘Ui“ﬁVlﬁﬂ’ﬂﬂJLL‘Ui‘Ui’J‘u
Lovay (%CV) 1.09 Faninnasiseudu (< <4%,
ATUINAINSBYAY total error 12 ‘mimaam) 2819
i IEN VNTE: o R P R FTE ST NIt B F T PN
Namﬁm’;ﬁmmmuammﬁumﬂm’]ﬂumwmm
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AugnAedlasuNIsUsEuNIUlUTULNTY ex-
ternal quality assessment (EQA) 984 RIQAS Cycle
66 laglimiae19 EQA-RIQAS No. 7,8 hay 9 91u3u
3 szfuauuty Tnenuardsdaudesuy
WM (SDI) iU -0.88, -0.02 wae +0.32 A1
aeu maaiummmaamu (£1.5) mwm GAIRIAN
ANUYNABIVBIITN15MTI3TA B2MG faonndosiv
INIFINEING

HaN3A3I0IANILIZUL pre-dilution

N159533 B2MG 91nN153iAsevisiegagUae
60 518 (WAesesay 51.7 waynQsiovay 48.3,
9191088 65.9+8.56 U 12901y 40-86 T) wuinfey
a¥ 80 (48 579) 1A B2MG gaLiua181984 (0.00-3.00
me/L) TaefitaeAn 1.87-39.2 me/L wazAade
10.65+11.86 mg/L n1v3lladsudnusznaunie
multiple myeloma ($agag 50.00 (30 $18) Anade
6.65+3.88 mg/L) Azl (Fewaz 38.3 (23 10)
AaRe 27.69 = 6.73 me/L) wazlspdu 9 wu
secondary malignant neoplasm $o8a11.7 ( 7
579) {Ulea13zlaitedan B2MG aeninngy
multiple myeloma agnsiitiedAgy (p<0.05, paired
t-test) Mslisyyy pre- -dilytion (59919 1:5) aAN1S
39991910 2 ASade 1 mﬂumamamﬁaaavloo
vilianansasenunaldiug (s 1)

137599 K ag AFree Light Chain

fogeTesay 91 (55 $18) dA1 K free light
chain gaiiuAe1984 (2.37-20.7 mg/L) ) Inefianade
99.80 +87.57 mg/L (124 5.37- 370.33 mg/L) dnsu
Afree light chain WuANaAY 115.54 = 143.56
mg/L (413 <3.5-972.78 mg/L) lngSowaz 63.30 (38
378) mmuma’mm (4.23-27.6 mg/L) & Nmamiﬂmm
LU‘LJLWFIWUQ'EE]EJa‘“ 56.70 (34 351) msmaa 67.52
+11.83 U (329 39-91 V) LLazmmmLmuﬂIﬁﬂmm
$oraz 26.73 (16 18) Aadeszrinanaliuansng
fiuagefitfudfny (0>0.05, paired t-test) nsly
pre-dilution (189919 1:10 %50 1:50) AANIIHTIAV
Iuﬁi’e)ij’]ﬂﬁﬁﬁ’lguﬁw&hﬂ linearity (k: 150 mg/L,
A: 200 me/L) l#%awaz 100 (an5197i 2)
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M19199 1 MTIATIEtayan1sine pre-dilution
1un139579 B2MG

M 2 NTIATIRTRYANTSANYY  Pre-
dilution Tun15m973 K wag A free light chain

dnwauzialy U (Fawaz) dnwauzialy U (Fawaz)
LN LA
¥Y 31 (51.7) Ngld 26 (43.3)
YA 29 (48.3) AN 34 (56.7)
21y () 218 (@)
40-50 4(6.7) <50 4(6.7)
51-60 12 (20.0) 51-60 15 (25.0)
71-80 16 (26.7) 180 16 (26.7)
>80 1) >80 5(8.3)
S2AU B2MG ( mg/L) o . .
3¢AU K Free Light Chain
0.00-3.00 12 (20.0) (mg/L)
3.01-8.00 17 (28.3) <20.73 5(9.1)
>8.00 31 (51.7) 20.73-150 31 (56.4)
ngulsAvisanan1sItady 5150 19 (34.5)
multiple myeloma 30 (50.0) 5@ AFree Light Chain
o ( (CRHERHIES I RUIIRE 23 (38.3) (mg/L)
F0%9)
' <4.23 1(1.7)
nqulsndu 9* 7(117)
" . 4.23-27.60 21 (35.0)
secondary malignant neoplasm , nonulcer
dyspepsia, kyphoscoliosis and scoliosis 27.60-200 31 (51.7)
200-1,000 6 (10.0)
>1,000 1(1.7)

ﬂﬁ’J!ﬂi1”?19]147]14!!@10,50,810,!3@156?1981

NN K Uag A free light chain mmlisuu
U 557 m‘vmama (8ns1mlsieay 74.3) 90
15M599 B2MG 1 266 U (am']miiﬁaaav 55.4)
amﬂsnmm JrysIa TAT U8 free light chain
WAy 72+19 mwmmumimnmwjﬂ ey
115+46 WAEMTUNIATIB Fauundn B2MG
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M19199 3 AunuLazIEEzanTonaslun1InsII B2MG uay free light chain

SRR UNUAD 31ABENLAY *TAT ﬂ’]iﬁi?ﬁ]ﬂ%ﬂljﬂ *TAT ﬂ'liﬁi')i]“gﬂ
N1SNAFDU y . -
A9 (Un) () (¥, mean+SD) (¥, mean+SD)
B2MG 214 480 68+13 -
K free light chain 193 750 72+19 115+46
A free light chain 193 750 72+19 115446

*Total Turnaround Time

J9130iMa )

38U pre-dilution service Fimutuluns
@ﬂmﬁLLamﬂﬁLﬁuﬁaU333m%;11w1umaammsmm
Fiuazszuzasena (TAT) d1m5un15nsIain
B2MG waz K/ A free light chain lagann13n s
ln5oway 100 wazan TAT 91n 115 Wilnae 68-72
Wi Fedenndesun1sAnwves Garcia-Sanchez
wavAnE® 7i1euINssuy pre-dilution Salustd
2881381 UTDITIMATANITUNNE A g
Sovay 30 uav Yip uazAe’ finuinandnsinig
A573918939Ya 40 N151999198RlULRISTITanTD
APNAInINLYEE (human error) Lagtfiunsgay
(recovery) #1 free light chain Tsdenndeasiiu
Blombery Wazpadz’ ﬁizqdﬁwu pre-dilution
YSuupsanuniuguazandunulasosas 15-20
HANIIATIANUAT B2MG miumﬂwma%mw
(e 27.69+6.73 mg/L) g9nd1ngu multiple
myeloma (6.65+3.88 mg/L) pg195lad1A ey
(p<o 05) Feaenpdesfiun1sfnuves Kyle uazans’
152y B2MG LiJummwmﬂmTuIiMMLiasqu,au
multiple myeloma uaﬂmﬂu 9n318U K/ A free
light chain Vlwmﬂﬂmiu%lﬂ’m multiple myeloma
(Soway 90.9 @MU K uaziesaz 63.3 15U A
guiuA191989) dendesiu Rajkumar hazane’
finuin free light chain Assay fanabigelunis
ATIIMANLRAUNAvBILTATNAEL agndlshnny
AsAnuiitedtafevunfed1efineudadn
(60 519) ﬁ?iqawhimamqmmm‘wmﬂ‘wmmm
c’iﬂaasluamumizﬂmmﬁﬁﬂﬁLmﬂ&mﬁu yonani
mswwmivw pre-dilution Twﬂiamaumimm
U 1 uarnIWeLNEIIUTRTIRz N sedy
nshiusnsluesufiminismianisunngly
Uszinalne

agl

YUY pre-dilution service wwmuﬂmuiuﬂWi
Anwnuanslfdiudsyansa il ulunis
51930 B2MG uaz K/ A free light chain luvies
UHURN15INIsUIme lnganunsnannisnsiagias
lafiaSorar100 wazanszuznansena TAT 910 115
WILUAD 68-72 UHIRBN1SNAGDU wsammaﬂmwu
Antnenadurisdesay 55.4-74.3 donisnadau
AU Ug1vaeTEULaglunMeigInIn (%CV =
1.09, SDI +1.5) FsdenAdedfiuanasgIuaINany
TUsunsu EQA wod RIQAS N5a573 K/ A free light
chain umlisuumuaﬂm 557 U’Wl(ﬂaﬂ’iﬂ (Bnsmls
Sovaz 74.3) 1iouiu B2MG 91 266 um (Sasals
Souay 55.4) maawammuuamimwumi yUU
pre-dilution LmJ'1”auaqummwamgumms
Tuusznalnediiinneinssida Tnsaiunsoiia
UssfivBnmnaiau annisedunu wazensgeiu
nslHusN1sR52939988 wenandl szuuilsadl
fnenmlumsdsegndliiunisnsiaia biomarkers
3u LwaauuauumimLLaNmsﬂuamuwmumwm
USHnauaugs

TRIG ATGINTE

AI5tsyuU pre-dilution service lUldog1alu
mqmﬂumimm B2MG wae K/ A free light chain
ieanduvuuas TAT wiewuveransldauluds
biomarkers 81 19U tumor markers WagAITANY
mmmmﬂmmumuiusuummaaN‘vﬂmmmuma
fusulssavEnmm iaumwmmumﬂguwm dnsu
waw;]ummimﬂs%mlm LaETIMNTIATIZN
8§37 K/ A U biomarkers 9u Lsuu SMN2 copy
number %39 serum albumin Lwaqu@mmmq
patnlunTItadeLazneInsallse
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