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lessons from neurophysiological studies
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S, RICIRARZ R T L 72 SR HLBH R 2 O
VEWEFEVIZTLHOTH Y, LR
BB EOBRERG AT 227 Tu—FDE
TV O % D,

4) BEEOERLBEAM

T E Tl [HiZNTIE—H L TW2%%, i
BHETIE—E LT W] S i, REEfb I
7o BAEFI PR ORI & BHT RRE & 722 2 — 5 C, 12 i
T OT—y I\ HED BRI E ] R AR
Wb % be ZORE, EHEETIEIRC, HMNIZER
SNTEEIRT — 7 % W CRETSAI0 B 1 2 4l
9 % M43 (indirect method) 2SEFEM D H
AIC L AN TH B, ML, BRLEFED
RAEL 72T — 8 oW [MEwafl 2HEeT
LHETHY, FIEEE) 7V — b AW HAr
ICBWTHI % 513 %, 1SO 15189785 & 5T\
L E—EDIERHT Hhiax T, FMEELT
SROMBLEREPERSNTBY, 2L 2l
DEZEENREL->TWTH, #YRHMETETIVE
FHCILUIEFETEEL THEL, T OO O IR %
BT 5 2 L FIZTEETH Y, BEERE O A
ﬁ—;& 3)0

L AR AR B AT & BRIV 2 FF o H T v <
OMBhb, £F, FHFETIEIRUFHE—ELTH

Wh7lzw, T 0ws5 EFTHMELOTIEARL
BEMERIZE D3OI E, 202D, #
RH TR I CTREEBE 2 HEE T AR, TR
KT 25 RMmELZ MO T ENTE S, 512, 4
Wi EDINT A= BT IVIHARATEL 2k
T, RERERY R SRR o FUIE L2 b ks T &
%o F72, SNAPIRIGRC(RERE R & 54 DFEA
HREVIST A—=F T, WY REECIRE A %
Az 2 & TREFEOHEIED TR TH 5o KICHE
B ONE, MEEE B L BSOS Bk
DS, ERR CTOREBEBEETINENTH D,

5) HFETOmBEHRHI

MDA TR A & SR 2 b DT REE
wEZ, YRk CEHEM SN PEEMZESCS T — ¥
W, BEDAET NVIIEED BEFIC X 5 3
HiPAHEE & A7z (B 7210 H ARRRIR AR R 2 a5 2
i sy - — M) BATICIE, 20204E4 F 20 5
202343 H & T2 YR T IHEAE & 172 BEIE 1% SCS
FIL6001E % Fvi7ze R8T X — 41, MR
IHE)EN (SNAP) O¥RiE (WV) B & OB A#E
g (SCV, m/s) THb, 3, ET7—5 0D
AR BT L7 & 2 A, SNAPIRNE (X LA 72
BRIAAYY 2R L, 2RI & 0 ARES O 4 HEDS
L7 —F, SCV TIIAREZAHIC X %8I
WA CH 1), A OFEATIREIZ L~ & D
o7z, CORMAERE 2, FRrEEL L TEA
L 72 GAMLSS (generalized additive models for
location, scale and shape) 1232 < {RAEFETIV
AL, IEWRE - REROBTEE LT L,
GAMLSS (2534 Ofiiii& (location), FLH 1Y (scale),
T2k (shape) % ZFEMICHEETE, INEELEES
PIZETMETE LR ED DD 7 TR T2
X0, SNAP#RIE - SCV & & IZAEE DB UR S 1,
&N DIFHRIE TSI AE ) LT 2S5 Th o 72,
HeE S NI FRED AT 0 B, 10 F A DG =
EANZFMI25/8—t v & 4 VIS T A FIRfE %= 5
L7282 h, PR IEER R K&
RIEHEL e Ao 72,

AIFHTIEHIER TORITICEE Wb DD, ik
AP Z 5 TEREOM L & & [Hiski it
BORRA v ZEoORKISH L, MEEs H%E
MR e ) ) BT LR RIBLTWA, RIFE
SLIZ—HEAT (st TED L H IZEST L MR
TRED], TabbiE®fLEN—FEF AL 3
Y DOMEIZOWTHRET 5,



HEHBAICBIT ARBEEREN—EF A= a > AR R % 512

6) E#1t (standardization) &EN—FF 1 tE—2
3 > (harmonization) : MBFAEREICEL /-
A&

MR ORI ILE A # 2 2B, FRRRAS
FHIS Tl < 7 E T v B standardization (GE#AL)
& harmonization (N—FF A ¥ =3 >) DX
AN TB L LEL D 5o AL, ERIEEDE
R 2 W %€ FE 2 %7 9 % metrological traceability
AHELTHIEICLD, WEESE RS> THFH—D
A/ ONL LT HHMATH S (ISO
17511:2020 8 X O"XCHkY) o — 77, N—FF 1 ¥ —
vavid, WEROEHREEZETRE LoD, SRk
REUAEEPGAE L 2 WIHBIZBWT, £ 505%E
DR CHGSE - R - HE ARSI L e D &
IHET LMY MATH S (ISO 21151:20208 &£
U CHRY) o SCS % & Tt AR AR PR AT 1 2 D X Bl &
BTl b &, strict standardization # FEIH TS &
CAIREEMICNEETH Do HEFRMERIL, sk
T L DOETEFEE L BRI OO KB TR I N T
XTBREERDEEZONDL ZENTELEHTH S,
T, &N CTIEFRPLEMSER S, A
— B R ST RRA R A O K E 2iRAT
Hbo ZO[HENOREN] & [HRH O LRk
EVIORAE S FE XD L, MRA IR IC B VT
FEH A OE R % ST ML, strict standardization T
B N—FF A= a VIMBEDSTONS, §
bbb, FEEMEER EOMER T 12D CHIES
FEOHEAL, Mifk 2 & OIEEHFHOZERO T OIE,
FROGH - MERROEAEEOMER, Loz “fif
MOL X" TOREGUEENT LT 7u—FTdh
Bo ZOMEDS RS, AR T HEAL
EWVWIHEEN, LIZLIEN—FEF A E¥—Tarrxagd
JWWERTHWONTEZ L9, HFEORET
137 L, MEROSHER R & L2900 72 #IS
CHRTEX D, LA, IOFEHEEL T
OfE— xR LS TICEGEEHRT L L), &
MM OREICME G- TEFBRLEVZ D,

Pl X9z, MBI BT 2 ILMER P O
A, EOMTRE—% BIE3 O TR, Hifk
NOBEW—EMEIERE LoD, R TiENn—T
FA X =2 a VIZX DEROBEEELHERT 5 &
AV ADHTEZ L Z EDNBENTH D, ZDE
ZHE, FRCTHRRTEMEEOTEH &b BRI
BET 5.

5. BHHIC

REECI, MWRRAIMRAICB U D EEE, Sk
e, FLCEEL - N—FF A - 30D
A MRS L 720 T OSRME L iRk N O R\
P& AR B A OB, PERBI D REREALIZ
37 CERVA, N T— ¥ 2 w7 MEk s
HRL XV TON—FF A = a3 r2illhEabE
% LT, BIEM» BRI Z Y 7 5 B RFE AT
R b w7,

INLOMHATFEREL, HEDETHENTIZIE,
FIRMAS AN - BEREICIN R, #ER%EEIHY X —7
— L OMBAART R TH D, Lo LAERIIELW
RS, HEHREY FEH L 3 2 EHFEE AR
EREN YT —OBEMD T3 L EE AT, EMRE
TERNIORVF—ESBML Tw v, TR
JEBRHEFIHRT 2 HHE D KE W EEbNs P,
SHBOREEEB O E LR L AE R O SR HELE %
W5 ZTIE, A== EL LRk E MR
TEDLHIR T 2= ABATT AU L b2 6N
5o

AHMAETESL, E L BRI 4 B
Hefkr SEICHE T 1o — s Rl ThH Y, =
TICA—H —HIbIUE, A ERA O R R E R R
WERECHIHEL 9 %o ARFDS, DL BAFED &
ST e DI EFIEEL 720,

REm L DFEFIZHE LT, BlR$ <& COIB R
WZHHEFERZETH) A

X

1) BEAEREGL, ZEEE, N EEE, 3 R
REMEO T EORHRME 7> r—MIk2
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S FDP, D-dimeritEDIFERICEIZFT 57 7 — MREDFRAME EXANEFREFIEOHEE

FDP, D-dimer®ZBOIFFERINZIRINT 27 5 — MED
AR ERANTEEFIEDORESE

Utility of alert settings for detecting non-specific reactions in FDP and D-dimer
tests and establishing practical identification procedures

MAPREEY, A Y, ISHERY,  RRsAE Y

EE PURHR PG 2 IR & U 7250 e IR R PRt L Z ISR L 2% A ET T v 7 A
FOPE B CRIE SN2 FDP, D-dimer AT O IEFFR UL Z I 5 7 7 — DIk O & ER 1 7% [ g
FlEORESE ATz 77— FEEIZFDP, D-dimer 28R FHKIH S 1172 109158k % >, D-dimer /FDP
o fiz ke, ERIT—H60%BZ2, FRIZFDPIO 4 g/mL A D34 7320% A, FDP10 4 g/mL ULk
DHEN 2% K% T 7 — FOREME L7zo FDP#REEIZF / €7 P-FDP, D-dimeri#iz+ /¥ 7D ¥ A
=% M, SEMERALZEZA, 7T — MIFEYLZDOIEB3EFTH Y, Z09) L 16ERNIIIERFR K
&% 788, D-dimer,/FDPO 7 7 — FREDOH IR S 7z, FEFRNEE 2 L 7ERNIZ BT 5 AR
WEI X BEME L OIIRIZBWT, ¥ —ZOMEAMIIFED L h oz D728, FHEFHIEMD & O A
EMDOEFRZMIMECTHB L 72 & 25, SBAREI RS KE, FRENEG, o7, 2 &), D-dimer
SEDPHOT 7 — MIEZHU L7726, WIC3EAFME L, FDPZAH > £91%, D-dimer Z#)=> +
20.0% T & IUXIEFF I UG & By, DTT BB D 2 VX5 E 7 1 7 ) & WIGERER 2 CIRRR L RS % e
FREEFHEMEL 720 COFMIZEY, FRESULDIERL O PIHFENED D EEZ LN,

Abstract Immunochemical assays based on antigen-antibody reactions are sometimes problematic
due to non-specific reactions that can compromise diagnostic accuracy. This study aimed to evaluate an alert
system and establish a clinically applicable identification protocol for non-specific reactions in fibrin/fibrinogen
degradation products (FDP) and D-dimer assays using latex agglutination turbidimetric immunoassays. We
analyzed a total of 10915 samples with simultaneous FDP and D-dimer orders to define the alert thresholds.
The alert thresholds were defined as a D-dimer/FDP ratio of > 60% and < 20% when FDP was < 10 ug/mL,
and of < 25% when FDP was > 10 ug/mL, respectively. Nanopia P-FDP and Nanopia D-dimer reagents were
employed for measuring FDP and D-dimer. Over a five-year period, 53 cases were detected by the alert
criteria, of which 16 cases demonstrated non-specific reactivity, indicating the clinical utility of the alert
system. Although dilution testing revealed no consistent trends relative to undiluted values, absolute
variation analysis identified a 3-fold dilution as optimal, yielding the highest sensitivity and specificity.
Consequently, we propose a diagnostic algorithm: perform a 3-fold dilution test upon alert activation. If the
change variation is greater than £91% for FDP or =200% for D-dimer, a non-specific reaction should be
suspected. Upon suspicion of a non-specific reaction, confirmation via dithiothreitol (DTT) treatment or
immunoglobulin absorption testing is recommended to identify the cause of non-specific reaction. This
protocol enhances the detection and characterization of non-specific reactions in routine immunoassay.

Key words FDP, D-dimer, D-dimer / FDP ratio, non-specific reaction, identification procedure
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1. FUBHIC

74Ty )T 47 2o EY (fibrinogen/
fibrin degradation products : FDP) & D-dimer &
— A HE S B EEERAT T ), DIC, DICH#
fiIREE, RIBERIRIMASRE, Migete, MUamkRE, J
WBBIOTIAI VXY T 0 F =% —EEES
% ETCEMEERT Y, FDP, D-dimer @l %E @12 1%
T T v 7 AGERRIENE, BERRERE, HOLnE
WoE, ALEOEERRIENE R ICA A/ 7
FA3BH D2, WENLPUETEISTH L, ZDOH
T T 7 v 7 AEERIZEIED: (latex turbidimetric
immunoassay : LTIA) »MEH SN TR, Mk EE
H BT i o iz & PLH OBl 2 i Tl T /e
Thbo —J, LTIAFZIBREOVEL S Z LT
HY, WEFOERELTM &H, V73 M F

W (RF), HiFpifhz L, WEREOERE LT,

RV xTF L 7)) a— ) (polyethyleneglycol :
PEG), FHEEMHHFB L OBERIOpH, 1 4 58k
WHET LI EMOENTWDY, FRFRS IR
B ABIAE, At 52 5729, RSO
WIS NICHET A ENEETHDL, LHL,

[A%E 121X Western blotting (2 X 5 7B OFEZE, 0%
EEFEICELDMEHOBRE Z EPLETHY), —
BB CTIXERTE RN L%\, 51T,

Al —fIRBEIZ BT L I EEZR FDP, D-dimer @

FDP,
D-dimer lZEE2MEEZLE LT L END R LR,

~ DTTHLEEEKER

PR IUE 2S5 7 7 — b OiE EFFlize 5
(2B 7 7 72 TME & 1eat L7z

2. MBS LVFHE
1) FDP, D-dimerDIEFERICERIT HT7 7 —

b ERTE

FHRIE, 20154E20 5 O 3FEMIZFDP, D-dimer A%
A RE AR S 7212937k D 5 6, e #EFH T IR
(FDP<25ug/mL® % \» ZD-dimer <05ug/
mL) % AL 72109158k % v 7z, e #ipR -
BRIE, ABHGHE L7220 AN o 7 — & 2 L 72,
Ji A FDP O i & 0B B I2 7 9 A5 L,
D-dimer /FDP D 5545 % <7z,
2) FDP, D-dimerDFRERCERMNT 5T 7 —

~ DERAH

X 5E, 20184E4 A A 5 20234E3 H OS54 T
D-dimer /FDP LD 7 T — MIAE L 72ER] 2 v
7oo L, WEEPHRTEIMEIIBNTY T
4+ AL A b—)V (Dithiothreutol : DTT) ML EER
HHIIRET T T) SR EER A FEE L, FRIFR
DD F A P72, DTTALERER B X 0iE 7
07 YRGRERO FIEA Fig. 112R L7z, JERER
LD AL, IR DTTALERER S 5 i
a7 YIEGERERIC X ) FDP, D-dimer 25i%
EMETBZ LMD E RO A ICIERISH ) &
L7z #N6OREMIZ, BFEET217F2H 75
10 H » 196 Hi#lll%E L 7221 » FDP, D-dimer & 7

~ RESATUCBIGHER ———

10

~
PO TRE PO ®=iF
0.01M DTT:&: 100 uL mebRBEI/OTY >
AR # BRANE 100 L *
£EEIEK 100 uL A 100 uL*
#
BHEMIE 100 » Ll 100 uL BE M 100 uL* 100 uL*
37°C30 M1 Far—vay 4°C SEFMEILL ERE
* FDP 30 pg/mLEK%
D-dimer 15 pg/mLEKBDIHE
-~ e bREIOTY Y -
=i BRITME & £EAEK =L
& 57 uLICBE
l BEMIFIE 143 yLICHEE 1
FnEx 1.M5TcHE
BIE (RREX2THE) BT (RTMEx2THE)
N AN Y,

Fig. 1

DTT treatment test and immunoglobulin absorption test



FDP, D-dimer A OIRRERS BT 27 7 — b

A DA I & FE A 7 [ 58 TNH A 5

— Vit (Low, High) #I5E L 72 1-99%ILE IiF &
N kK ®, FDP<10ug/mL#»13ug/mL, FDP =
10 4 g¢/mL 2327 ng/mL, D-dimer <5 u g/mL %305
ug/mL, D-dimer =5ug/mL»14ug/mL% % E
fiie L7z (Table 1)o ZHUIIMZ T, HBagtkx 4
PATEAN CHERLME L 72 ARSI LHIEMIC
Jo U TC2f5, 3%, 5f5& L7z B, 77— MIM
FIHH S A7 AIEHHRIHE & LT [D-dimer/FDP
Wl ZE LT E 5 L9127
3) IEFRRSEFDOFRAEICL 2T — 2 DER

RS OERE & 2475, 3fF, SREICARL 723
EME L, MPGEIZL S 7 — & B oEn %
BTz
4) HRAEICEIEBEEDEHEE

D-dimer /FDP LD 7 T — M ZE%4 L 72 IEF 2K
Jod ) EIERRRS R LD 2fE, 365, SRFICAHRL
72 HEME & JERS & OEFIREE KD 72,
5 FERERRCERET IRAEFIEOEE

D-dimer /FDP I, JERE & ARG E DL B 7 6
IZDTTHEREED 5\ i3 e 7 a7 VIR
BRI &0 FRREER BSOS & A 3 5 [l E FINHORESE % 3
27z
6) BIEHES LVEE

AL, FDPRIFEIZF / ¥ 7 P-FDP (FEk # 7
1 B VR EH), D-dimer#3EiZF /K7D YA
~— (BAKAT 4 7 vkat) 2w, a7 7L
A %2000 (F&Kk X 71 71 ViR S&AE) (2 THIE L7z,
7) MRETFZEVERLT

WRHENT I StatFlex ver.7 (MRl &tE 7—5 v 2)

FALTBE SO (EHFKT [F24-33) %4 CHENM
L7z,

3. K&
1) FDP, D-dimerDIF4FERITCERMT 275 —
b E%SE

D-dimer /FDP . @ 99%ILE (X 108 ¥ 3 X T T
5258% CTH VY, 77— hDEIRZ60%IZFRET H &,
B IZ TR TOERT05% R TdH - 72720,
BO0% B2 2L L7z —F, 1%ILE 14 22-31%
E99%ILE £ 0 b 45 A W 25 [ & 5 720 D-dimer,”
FDPIL<25% DE &% AL &, HHEIZFDP <10 :
32%, FNL LT RTOS% KM TH o720 D
728, 77— FTFRZFDP <10 : 20% K29 5%
EHAEEAT05% Kl & 72 o 72728, FDP <10 : 20%
K5, FDP =10 : 25% Fimil2 k2 L7 (Fig. 2)

2) FDP, D-dimerDIHERCEIRINT 27

[Nk aiii]

77— Mg, SAEMMEH LA, TT—

MIEZU L7-DIEB3ERTH D, SHEIZ03% (53
AR /417296 1:4K) CTdh o720 77— M TIRAIER

2349 ER], LIRMERE Z D 4IEBITH > 720 ZN5
OB TDTT D 5\ dmE a7 ) VI
PGABR, 2/ A BE, 3REAPIUNE 3N Cx Ehi
L7203 261CTh o720 b, SEAREENML 72
DIEFDP A3364EH], D-dimer 2334 EFITH - 725
JEUF RS T 16 FEBNCFRD, 77— b LIRMEE
HARER), TRRERGAS12EFTHY, 75—+ bk
FRAEGHE 2 ORI T R CTIFFERISTH o 720 T 72,

My, ROCHHII 72 & ICH B EMRE & FEHi L 72, FDP & D-dimer O 5 2 IEFF S & 7RO 7= D257
H M E I Mann-Whitney U ME % 7\, B FEB], FDP O AIEFFER UG % 7280 72 DAY ER] T dH
IKHEIL 5% & L7z, 5720 77— b LIRMEBE 2 D 44EH]IE 5 X CTFDP
& D-dimer Wi 5 OIS T, D-dimer/FDP [t
B, KT, KIE L A OMRITEEE RIS 1386-215% 124534 L7z (Fig. 3)e —H, 77— FTF
Table 1 Aggregation of pooled plasma for FDP and D-dimer
FDP D-dimer
Low High Low High
Number 196 196 196 196
Average 6.0 19.8 2.4 8.9
SD 0.26 0.64 0.12 0.24
Median 6.0 20.1 2.5 8.9
1%ILE 5.3 18.2 2.1 8.2
99%ILE 6.6 20.9 2.6 9.6
1-99%ILE range 1.3 2.7 0.5 1.4
(pg/mL)

SD : standard deviation
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FRAiE i > 12 FE ] 1X FDP & D-dimer Wi /5 @ JEHE 52

PG 73 3%EH), FDP O A KRS IEBITH

D-dimer /FDPt ZFDP<10T0-7%, FDP =10
T224% 25345 L7z 728, 1H1IZFDP O JFE A
WoE B TR A F MY (FDP 124 g/mL),

D-dimer {2 "/ A4 RX" OF—=%75—24 (00ug/
mL) PSERE NIz ZOBMBIZDTT WLEREER % 5

ML CHZELZEZA, Ddimer® “/ 4 X" 237
Y, PFUST A LT—ADEREHITH 572729,

RIS DH ) & Lo T/, RIS E L
BEOBUREEIX, B v~ F 3, ME IRk
THifL ) > 8E2, EiEtk~ v s 7)) vIfiE?2,
SLE1, MEEBREINREEMI 1, KEVIRFPRASREL, B
BN S, R R, ES

(%) 100

n=5821 n=2601 n=1508 n=427 n=204 n=134 n=63 n=30 n=29 n=98
90 99%ILE
80
=3
= 70 1%ILE
X ®
E L e S e L 3~~~ Alert Criteria
= i e
AN 50 ® 8
g As § g
g w [y 8
= Py
g2 3 H 13
®
ffffffffffffff ---- Alert Criteria
20 LT
10
0

10|.0
19.9

20].0
39.9

40].0
59.9

60].0
79.9
FDP (pg/mL)

80|.0
99.9

10([).0 121[).0
119.9 1399

14|0.0
159.9

2160.0

Fig. 2 Comparison of D-dimer,FDP ratio by FDP concentration
The distribution of the D-dimer/FDP ratio according to different FDP concentrations. The
square brackets indicate the 1st to 99th percentile.

(%) 220 ®
200
180
160
140
120

100
80 @

D-dimer,/FDP X 100

60 --memom oo

40

20 p--oees [5)
0o @O

0000

********************************************** Alert Criteria

@®-@ : FDP, D-dimer nonspecific reaction
©-0 : FDP nonspecific reaction

Alert Criteria

20|.0
39.9

40[.0 60|.0 80|.0 10[|).0 12(|).0 14(]).02
59.9 79.9 99.9 119.9 139.9 159.9 ~

FDP (pg/mL)

Fig. 3 Distribution of the D-dimer/FDP ratio in cases of non-specific reactions
The distribution of the D-dimer,/FDP ratio in cases exhibiting nonspecific reactions. Cases
1-7 displayed nonspecific reactions in both FDP and D-dimer measurements, Cases 8-16

showed nonspecific reactions in FDP only.
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FDP, D-dimer M DIFFE RS ZBINS 2 7 7 — Mg OF HE & S8 7% 6 FNHO 2

MAEL, EYEY »o8EL MikEl, BATHE BRI CTH D,
HUORERED 2 \WidEy Z7a 7)) YIED 5%

HO7zh, BE

FI=N=N
H

Li%;‘%b@&)’) f:o

3) IFERDEFDEFRAEICEL DT —2DER
JEFFRISERNC BT A AFGHIEOMER & LT,
FDP 164EfITld, FEE X Y 245 315, S5EARO
BB XTI TRER, $THMASRES], 2

Re-CHAN - K5 - SREWAATSIER, 245 - 3652500
F 7R CTHEE B M 2S1E B T H o /- (Fig. 4)s
D-dimer 7HEBITlE, K%L Y 245, 365 5EAMN
WEME TN THWAAISAER, I THINASLAER], 2
RECHIIN - 365 - SR AAS3AER, 25 TN - 31 -
SEEADI2HER], T XTCOREE00F R LIER T
-7z (Fig. 5)o

Pattern of 2 fold increase Pattern of 2 fold, 3fold 0.0,
3 fold, 5 fold decline 5 fold increase

3 cases

Pattern of decline Pattern of increase

7 cases 5 cases 1 cases

(pg/mL) 220 [
60
50

40 X

\
/

30

AN \

10

e o

1 2 3 5 1 2 3 5 1 2 3 5 1 2 3 5

dilution ratio ( fold )

Fig. 4 Trend of FDP values in non-specific reaction cases upon serial dilution
Four distinct tendencies (Pattern of decline, Pattern of increase, Pattern of 2 fold increase, 3
fold, 5 fold decline, Pattern of 2 fold, 3fold 0.0, 5 fold increase) were observed.

Pattern of 2 fold increase
3 fold, 5 fold decline

2 cases

Pattern of 0.0
1 cases

Pattern of decline Pattern of increase

3 cases 1 cases

(pg/mL) 120
110

100
90
80
70
60

D-dimer

50
40
30
20
10

0 1 1 1 A 1 1 1 1 1 1 1 1

- @
DX ]
w e
wn @

dilution ratio ( fold )

Fig. 5 Trend of D-dimer values in non-specific reaction cases upon serial dilution
Four distinct tendencies ( Pattern of decline, Pattern of increase, Pattern of 2 fold increase,
3 fold, 5 fold decline, Pattern of 0.0 ) were observed.
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4) FRATEICLDREEDOEEES

RIS D ) LIRS % L O RS & A
SEDLEE A FHE L i1 L CILE L 720 FDP,
D-dimer {2 "/ A4 RX" OF—=%75—24 (00ug/
mL) D FRENTIEFNILERZFHTE W
ODFDP O 245, 365 B 2 H 2 & N2 D-dimer O
FTRCOFAPEEE M & BRI L 72,

FDP X 25 A Mo gL fii (1-99%ILE) 78Ik 45 52
BG & 0 320% (5.8-109.3), FE4FF S 7 L 5.2%
(0.1-106), 3fEABA41.5% (94-1683), 4.6% (0.0-

11.1), 55 RA763.8% (7.1-282.9), 65% (0.2-19.9)
THY, WINLIFEED D IZIFFFRIOEZ L
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Fig. 6 Comparison of FDP concentration change rates after dilution in patients with and without non-specific reactions
The rate of change between initial multiplication and dilution ratio in cases showing nonspecific reactions was
significantly higher at 2-fold, 3-fold, and 5-fold compared to cases without nonspecific reactions (p<0.001).
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Fig. 7 ROC curves with and without nonspecific reactions in FDP at various dilution ratios

14



FDP, D-dimer A OIRRERS BT 27 7 — b

A DA I & FE A 7 [ 58 TNH A 5

D-dimer (3 25 A MO E (1-99%ILE) H3FEHE
BROG D Y 104.4% (47.9-160.7), FEHFEFFEFUS 2 L 4.4%
(00-17.1), 3fEABA79.6% (64.3-177.0), 48% (0.0-
13.7), 51&# A 82.0% (41.2979), 49% (0.0-23.7)
THY, FDPEFEBICWTN G IFFERSDH D 1Z
FERFR UG 2 LIS TEBRDS T 572, S 512,
JEE UL LIZB W TR 245 - 3SR T20%, 5
EABUT 30% & it 2 A FEH & FRD e - 7 (Fig. 8)
%8, D-dimer [ FIEFFESUSEBI 3D 72 72 DR

ERIFRNT % R L 7 220 720
5 FERERRICERET 2EEFIEOHEE
D-dimer /FDP D7 5 — s #HA & 7 HHEE D
Z58), DTTHLESER D X OE s a7 ) & I
BRIC & 2 IR RS 2 3 2 e FIHO 70— 7
Y — h&{E L7z (Fig. 9)o D-dimer /FDPIt® 7
T — MIEER & R, AHE L 3R A R E B
L7

(%) 300
—~ [e]e] o]
140 T
120 o
o 100
3
g 8 8
5 [e] [e]
S %
] o
E ° e} o
< 60 o
o
40 o
20 o
[eee [evace]
@ Q
0 S 0%0 ’
2 fold dilution 3 fold dilution 5 fold dilution
non-specific reaction with without  with without  with without
number 6 26 6 26 6 20

Fig. 8

Comparison of D-dimer concentration change rates after dilution in patients with and without non-specific reactions

The rate of change between initial multiplication and dilution ratio in cases showing nonspecific reactions was
higher at 2-fold, 3-fold, and 5-fold compared to cases without nonspecific reactions.
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Fig. 1 Schematic diagram of the laboratory water supply at the time of the case
Deionized water was produced in the deionized water production room and supplied to the clinical laboratory
through a solenoid valve and storage tank. The deionized water was used by several automatic analyzers (including
BM6070 Units 1 and 2 and XN9000 with RU-20), as well as a dedicated deionized water tap for manual use.
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Table 1 Standard and test parameters in bicarbonate measurement
*The average absorbance of each photometry interval is used for concentration calculation.

Settings (BM6070)

Standard parameters Standard parameters

Test parameters

(BM8020) (BM8020)

Reagent volume

Concentrated reagent

1st reagent

Diluent for
1st reagent 80 uL

Sample volume 2.0 uLL

Deionized water or
deionized water /
tap water mixture

12 uL

Reaction time point
(BM6070 : 61 points / 10 minutes, BM8020 : 64 points / 10 minutes)

Addition and mixing of 1st

reagent and sample 273 points
Addition and mixing of 2nd o
reagent
Photometry interval 1* 3-4 points

Photometry interval 2* 19-20 points

3-4 points

29-30 points 58-59 points
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Fig. 2 Changes in deionized water conductivity and calibration absorbance before and after the case

(a) Conductivity of deionized water from day X-3 to day X+6.

(b) Calibration absorbance of bicarbonate, calcium, and magnesium blanks and the bicarbonate standard. The plots
show selected calibration absorbance obtained from the first measurement on each day.

(c) Detailed absorbance changes of bicarbonate (blank and standard) on X and X+1 days. Asterisks indicate calibration
results obtained immediately after the quality control values showed a marked deviation from the acceptable range.

Mgid 7 7 > 7 WOGEEIT R & 2 28
07:0

E5IZ, XHEX+IHOEKEED 7S v 2B
LAY v 57— FISEEDZE(L% Fig. 2(c) 1I7R7,
X H 812134521, 132513 FBIFEAE T L
XX )T L= arOWNET—-Y ThbH, T2
X+1HIEKREDPZEEFEEL TV o220
BEMEEZIET ABIZEN X v) 7L —2arx
Fhti LT 7ze X HORRE BT 177/7Wtﬁﬁ
KESEMLTBY, F/2X+1HTIHKRE
yﬁ%%ﬁﬁiﬁbfmto#wUTV—VEyw
FEECHEBENIFED SN20s, 7T v v WEEIR S
DEALIE R, 275 0 2GR L o Bk FE
DOOLNL DT,

RO H T

2) KEKEADHR
AERIZIKTEIK 2 0-15% N L 72 b D & 55 1il3E &
LT, EREEEO 7T v 7 RHIE R O WG %
€ L7z (Fig. 3)o ZK3EK 0% AN DL SEHE D3y
+ {8 #7225 -0.01374 = 0.00089 72 o 72D I2%f L T,
1% DRI TIE -0.05155 + 0.00032 & B & %> 7 W S i
DT AFED S, 3% LL LD TIEKEKDE
INEIZ ) L 726 KT 25580 H a7z (3% -

-0.05727 = 0.00039, 5% : -0.08521 + 0.00049, 10% :
-0.15271 = 0.00039, 15% : -0.22059 + 0.00235)

3>w%F?ﬁA7x A TE DT

WERIETOXFY ) T L= a Y BEOTT 070
FHEOHZIZOWT, 26DBMI20D T — ¥ &4
L7222 (Fig. 4), “F#MiE:-0.01362 (fe/Mili:
-0.02923, #AME : -0.00844, SD : 0.00375) T V)
IKEAK % 1% IR A S & 72 B O OEEE -0.05115 &
R LTREWEE B> Tz, 2O OMIK
DIREFR L \RIEIEONTREEHIIET Th o 72,
DExBE2, 79 7WREOTREZ-003, L
FRZ 000 (=FHfHE+3SD) &ikE L7z

5. BE

IRIER DR ANZ X % TR EEIE O M EAR B & L
720 BRELEEED T T ¥ 7 WG & FHER O
O NS, FRIEE LR, HAGKIZ1E5-10% FE
FEDKBEARDIRBAL T2 LR EINL, 3k, K
EKRDFEL A L B HEPRKENZ EES N
T3 Cad MgDMlEMEIZIZESHOFERTIIHS
MRMEMOEBIRD SN Lotz TE, K
HEAKDIRADEEGAIS-10%FLE & LI 7 2o 72
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Tap water percentage in the regent dilution (%)

0 5 10 15
0.000 : :
® 0%
0050 [ o ..
1% gope.,
$ -0.100 5% ..
2 .
g
£ -0.150 e,
10% ...
-0.200
15% 9
-0.250

Fig. 3 Relationship between tap water contamination and blank sample absorbance in the reproducibility study
Absorbance of the blank sample measured with reagent dilution solutions containing various percentages (0-15%) of
tap water added to deionized water. Saline was used as the blank sample.
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D beeerreettteietiettteeinnnteteetannttectcnnnntecetannnttcetsnantccesnnanttcetnnnnattetsnnnstceesnnnstccesnnantcessnnnaecond
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= Lower limit of monitoring setting
=" With 1% tap water contamination
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Fig. 4 Changes in the blank absorbance in bicarbonate measurement over time
Long-term trend in the blank absorbance values obtained during one year (from January to December
2024) at BM8020. The solid line indicates the lower limit of monitoring setting, and the dashed line
represents the average observed with 1% tap water contamination in the reproducibility study.

Tl EZONL, —HT, EEBEIEICIZRE
GRENED SNz, TOHEMBE LT, EENTH
KA W CHRT 2RI TH - 72720 KB
DRI HBAEKE 0722 &, S SITMDKEK
RO (A4 Y8R L) 1k L CHERERIEAS I
EREICE TN TV EAEITHN S, Ttk
FICKEK (Fig. 3OMETF: & FzKER & 1 $RK)
ERE GEE12 L) & LCHlE L 2B o E iRk
13K 3 mmol/L Th o 72, SAIEMIIE (=48
ul) ®5-10 % (24-48 uL) AUKEKRIZEEZ LD
TRERET D E, 1LH72 D #6-12 mmol/L D
REEIEZSIRA L7 E M S, ZOHBORE &)
Do SROBEFNIAELFRAIC BT A KEER
DEFEWEEZUD TRIBETLLDTH b,
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&, AKEKICEEN D FHRFRIEDS UL L7 R L &
oMb, 7T IWMNEOEEH»S X -4 HOK
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BErdo CEBNICAME SN2 LI12LY, LR
DMIKONEERIZRK X R EFPE L2, ZOEF)S
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FR DB EFNE X 5 AL BBV TR IR L E~ 08

ErAbN5,

HRBRIE I 2 SR 1322 5P O Rk bR & b BUG
LTLE) 20, BEBZICERICMND 2 & TREE
BN EMEAMET 3 25 H 59, ¥4 Y 7 —-
CO2ITMMERIE L T 5 L TEDORISE BRI
LCWaA, ZhTd, HEEOMEHIRN TILHEIC
12 O E TIRERMDOF v ) 7L — 3 3 Y HPUE
Tho7ze TOLH)IRIEDORM L, HHOF v)
TL—Ya Y@IARERTIELRL, FxUTL—T a3
Y FERMFAIZIE QCHIEMIZ & EEIFED SN o
72728, Fx )T L—3a y OWSGERE ICEAMT

COVRETH o720, ZZTHHOEF LB E 2 T,

Fr)TL—va YIOLEOBERREREA L,
AL = FOCEIZHARTT T ¥ 7 WD)
MREDPSIZ720, 75 7RI ERE TIR%Z
FRGE L7z rMTEEE SRS, ARG REE A e L
TWBEGE, KEEEPIET S L HUKEE RAD
KERET 7— b2RENT L0, SRO LD 2H
RUTHE LS, BB X ) ISk Eh#lys L ¢
WABAIEFY Y T L= g VEMERESEHTSH
LEEZOND, T2, TOBREIIKEKDEAIZ
RS9, HEORBLEMRT 2FERE L TLHET
HY, F¥)TL— 3 2L QCHIEMEIZE
ENE 2> TWRIRNTSH, WEARZRINCER
TEDUREMED D 5

6. &R

AlEl, AKEARIEANS & 2 B RGN E DR R & %
BRL, HBALAAIC BT 2 KB E L EEE & A
BIHEEBHI, MUKZEPREL TV L HEHTI

FyUTL—va YEHRERTT) 2 LT, JWER
R RWZER T & 2 aetkdsvR Sz,

R LDFEFIZHEE LT, FR$ <& COIRFR
WZHHEFERZETH) A

A E

AMFEEIT 217, HEST A= 5 0
RIS S22 X F L AR THA R 0%
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B i #KEIOV NI 27 4 —HEMUAZ BV AREIFHBANPRENEICE T 2 REERIC L 5 BMLIEEDOKRE

BiAO OV ST « —EEDEZ R e R &N Al
MAREEAIEICSHT DRIFZERIC & DA MLIEEDIRET

Examination of hemolysis treatment using liquid nitrogen for measurement of
Immunosuppressant concentrations by liquid chromatography-mass spectrometry.

SRRBEECLD TR 520, APIERMEY, HEERDY, PRy, WiE R

BE  LCMS/MSEZ MW7z il i B E 12 81 B AR 2 312 X 2B oA 7>
WTIRES L 720 IARE R NOBREORERMIIISMARYETH o720 AT b2 ) vy MEOEEZF~ L
A, YIUARY VIE252~T22 %, ¥ 7 1) A AIX230~660 % DHIIZBVTREIIRED L NLEho
7o BUTE E WML CIEBZ I L 728 25, BIFRHBTEZ R L7ze MK D SR RS £ TORE

Mzl Lz Zn, Y r7uaXR) V3K 1647,

Key words

1. 13UBHIC

27 a AR~ (Cyclosporine : CSA), ¥z 1al)
2L A (tacrolimus @ TAC) (X HRiEHIHIH] & L Clisids
Bt OIS OIHFICHONTWDE, b
AR AR AR C, AR TOEYEIREDL
SR E W0, B512H 7 #kEN 7 R o
=Y )TPREERLY, 2 RIS
FIREE I AR 4 R A E B VW S LT
&7, HMETHEL TV PR E NI L)
EENEL LT LR, M—RETH- THHHED v
MHEDIKREWR EORMBEENH 559, b
BERRT 72002, A 3pfkra~ 7774
— B &5 (liquid chromatography with tandem
mass spectrometry : LC-MS/MS) %12 & 5 )5 %
DFMMEEZHRE L, HEREICHWTWS?, CSA

7 u) A RFR6 SRS LTz, DR XY, Wk
EREFAVEMLIIIERTH L Z EAVRES N,
liquid nitrogen, hemolysis treatment, immunosuppressants, hematocrit, LC-MS/MS

& TACIZ I H TIE 2 D KER T 3 AR MLERH A7 AE
B 7208 MR D E ML LI L 7 5,

T AL X SR A% 2 & 2 AT d 5 A5,
BOC O fr, SEAVEIMIZIZ 1550 FE B O SR e &
S5ITAERE DRMRIEH 2 29 5100 JRBEIZHE VT
(&, MAFEROMERRICEY ORGE 2 RET 5
Hbdh, BEEIROLND, £ THAIE, &
IMAVEE O FRE R & 486§ 2 2 & & HIWIAE R
& F W7 AL R D W TR L 72 o T 3
%o

2. MPBIVHTE
1) ##
FLIEEE B R E M AR BE 12 BT, CSAB LU

TAC DMEARIED D - 72 BZ D&k (EDTA-
2K M) = L7z,
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2) BIEHES LUHER

ST I LC-MS/MS H 5 # i #7347 % » b
[DOSIMMUNE™| % fiv>, 4 HB) LCMS Fii LB %
BECLAMM2030 B L 0'E#fkra~ s 75 78
BN EFLCMSM™8060NX (W 9° i & bR A td Bt
BUERT) CTHIE L7z, BENH, R, 774138
TDOSIMMUNE™ & v k@3 % Hwv, =1L 27 b
ATV —AF MURYF 47— FTHOM &4 -
720 MSOGMEMFIX, 754 —F Ajiw : 30
L/ min, N4 ¥ 7 Aj®E:10 L/min, ©—7
1 V7 A AjEE:10 L/min, £ ¥ ¥ —7 = — A%
200C, WifAMEE 1 250C, v —b7oy ZHEE
200C THro 720 MEE— FRIZEUGE=Y ) &~

7" (multiple reaction monitoring : MRM) TA{T\»,

CSA (m/z 1219.8—12029), [2H12] -CSA (m/z

1231.7—12149), TAC (m/z 8215—76383), [13C,

2H4] -TAC (m/z 8265—7734) &L, £HHD
SERAZIE N EE L & H vy, ¥ — 7 THIRRAE, N BB
Y- JHEHEIVREBLZY, A~ b7 Yy MA
DRPFEIZIZ LI HBIMERH7 % B NX-3100 (¥ A
Ay g AR EH) A L7z

3) FiEEFE DR

CSABXUTACIZOWTEFNENSIEED T —
JVatkl (LLF, Sample 1~Sample 5) #1E L,
TR 250 uLE 15 mLAZ ) 2 —F ¥ v 7
Fa—TIBLEL, DTIORTHT®EERET
EIMALERE A 4T > 720 BATH:E-80 TTI553Uf L,
545 THIVEK @R L7z BB ITRARERICE TR
158, 30%, 60Fs, 300FRiE L, /K CT545
720 D, WML OBATE L BBED
CSAB LU TACHERE % LI L 72,

4) BHTIEE

BT LM GRIERR 15F0) % v ik
2 10 EME L CHATHERE % 3R, ZEIRECV (%)
FEH U7z BT A ) 7 ARESLR 2 S 2018
412 384T & 172 Bioanalytical Method Validation!
w5 \2, CVIs% LINE BIF& L7z,

5 AT h7Uy MEOEEIZOWT
EDTA-2K il % y& 075 B, MmAE% 8L, ~
< M7y MEZBXZ30 %, 50 %, 70 %75
LT L 7o, B (RIERER 15F0) T
WLELTR, CSAB L UTACEREZHIEL, HiTHE

HELTAY M7 ) v MEDZE 2Tz,

6) tHEEM A

BEME (CSAIZ30MfE, TACIE50ME) %
Bemgid: (RIERFH 1540) & BUTHE TR MALEL TR,
CSA & TAC % #llsE LA 2 Had L 72

7) Turnaround time M &

WAT I L QR 15F)) oMK E#E 2
5 RHE F TORER (Turnaround time : TAT)
L7z 1 2 HENZSBROBERIRAIC BT
HATH: B L Ol (RERM 158) Tk
72 TAC & CSADTAT O JHIEH, EFRERH, B
L O E R IR L 72

3. &
1) FRIERFE O
(1) CSA

UG REH 158 06, BT L OIRE O I
976 %~110.8 %, 7 KE 12308 @ 3 £ 13869 %~
107.7 %, 60F D¥41387.8 %~1168 %, 3005 ™
B1395.1 %~1143 % Tdh -7 (Table 1),

(2) TAC

UG RE 15RO, BATIE L OB ORI,
973 %~1148 % Td - 720 [AFEIZI0R O 4 1
91.7 %~1089 %, 60FDH413293.3 %~1114 %,
300F D 13975 %~106.2 % T - 72 (Table 2)

SABEE ] 158 ~300 0 D BT & DIEE ORI
ONTHRERIT o728 2 A, HBUEREICEE R
FIIRO S NL o 727208 b H VSR 157
UBOME THWALZ &k Lz,

2) HHTIRE

21RO 7 — Vil B2 10 FE M E L 726

(1) CSA

LERBCV L, 572 %~581 % T -7z (Table
3

(2) TAC

LEMRELCV X, 747 %~10.10 % T -7 (Table
4),

3) AT MUy MEDEEIZOWT

AR 7 )y MEDHEADCSA B LN TACIEEEC
Bl FTHEIZOWTHN .
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Table 1 Comparison

of dipping times in liquid nitrogen (CSA).

Comparative dipping time in liquid nitrogen (sec)

Method 15 30 60 300

Sample 1 (ng/mL) 10.57 11.14 10.73 12.35 11.43

Ratio to Comparative method (%) 105.4 101.5 116.8 108.1
Sample 2 (ng/mL) 510.30 504.42 446.08 511.33 485.17

Ratio to Comparative method (%) 98.8 87.4 100.2 95.1
Sample 3 (ng/mL) 89.69 87.51 77.98 78.71 86.17

Ratio to Comparative method (%) 97.6 86.9 87.8 96.1
Sample 4 (ng/mL) 258.27 286.08 278.02 253.08 295.09

Ratio to Comparative method (%) 110.8 107.7 98.0 114.3
Sample 5 (ng/mL) 794.16 813.08 756.87 813.96 830.97

Ratio to Comparative method (%) 102.4 95.3 102.5 104.6

Table 2 Comparison of dipping times in liquid nitrogen (TAC).

Comparative dipping time in liquid nitrogen (sec)

Method 15 30 60 300
Sample 1 (ng/mL) 11.45 12.71 12.47 12.75 12.16
Ratio to Comparative method (%) 111.0 108.9 111.4 106.2
Sample 2 (ng/mL) 3.68 422 3.37 3.93 3.586

Ratio to Comparative method (%) 114.8 91.7 106.9 97.5
Sample 3 (ng/mL) 8.19 7.97 8.64 8.36 8.25
Ratio to Comparative method (%) 97.3 105.5 102.1 100.7
Sample 4 (ng/mL) 5.96 6.36 6.34 5.57 6.01
Ratio to Comparative method (%) 106.6 106.2 933 100.7
Sample 5 (ng/mL) 14.78 15.31 15.04 14.90 14.83

Ratio to Comparative method (%) 103.5 101.7 100.8 100.3
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Table 3 Repeatability (CSA).

(n=10)
dip in liquid nitrogen
P d 8 Low High
for 15 seconds
average (ng/mL) 47.18 208.68
SD (ng/mL) 2.74 11.93
CV (%) 5.81 5.72

Table 4 Repeatability (TAC).

(n=10)
dip in liquid nitrogen
P d 8 Low High
for 15 seconds
average (ng/mL) 4.97 16.56
SD (ng/mL) 0.37 1.67
CV (%) 7.47 10.10

Table 5 Effect of hematocrit (CSA).

Hematocrit (%) Comparative method dip in liquid nitrogen Ratio to comparative
(ng/mL) for 15 seconds (ng/mL) method (%)
23.0 11.5 11.0 95.7
334 6.3 6.0 95.2
40.7 17.7 17.6 99.4
443 7.1 7.3 102.8
63.5 9.3 9.2 98.9
66.0 19.7 19.9 101.0

Table 6 Effect of hematocrit (TAC).

Hematocrit (%) Comparative method dip in liquid nitrogen Ratio to comparative
(ng/mL) for 15 seconds (ng/mL) method (%)
252 100.3 98.4 98.1
28.3 301.2 302.3 100.4
48.4 119.7 119.3 99.7
50.1 376.5 377.2 100.2
65.8 4753 453.7 95.5
72.2 128.6 128.7 100.1

(1) CSA

AT R 7))y ME230 %~660 % DFFHIZB T
HIEMHFE13 952 %~1028 % TH - 72 (Table 5)

(2) TAC

AT 7Yy ME252 %~T72.2 % DO#HPHIZ BT
W SE 713955 %~1004 % TdH - 72 (Table 6)

4) B

g & BATE OB W Tt L 72,

(1) CSA

FHBIFREL (r) 12098, FEHE F ik /5% y=0.95x
+1025Td - 72 (Fig. 1a)o HIEME O w /Ml 1L 46
ng/mL (BLAT#: ;42 ng/mL), #x KM 13486 ng/
mL (BT ; 488 ng/mL) TH - 72,

(2) TAC

FHBAEREL (r) 13097, B EihalE L y=0.96x
+017TdH - 7z (Fig. 1b)o HEMDR/EIZLS
ng/mL (H47# ;16 ng/mL), % KfE X145 ng/
mL (47 151 ng/mL) TH o7z

5) Turnaround time @ &

BUTH:ClX, CSA ORJERFIIL345 318, ek
FRMEIE 1 B[ 13453680, TAC O e 55 Ry 8] 13 34 45
TR, B HERE 1 MR 344340 T > - DIZxf L,
ek Tld, CSA ORERMIZ2050 5670, kR
% 1 B 340198, TAC OIREREMIE 1757498,
SRR 1 B 245 7T CH - 72 (Table 7).
F /- BATH T, CSANF3549%4522%, TACH
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(a) CSA
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(b) TAC
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y=0.96x+0.17
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0 5 10 15 20
comparative method (ng/mL)

Fig. 1 Correlation between measured values of dipping in liquid nitrogen and comparative method.

(a)CSA (b)TAC

Table 7 Comparison of turnaround times over a month.

CSA TAC
Min Max

Average Min Max Average

Comparative Method

h v 0:34:31 1:13:36 0:49:22 0:34:07 1:34:40 | 0:43:30
mm:ss)2

dip in liquid nitrogen for

15 seconds (h:mm:ss)x3

0:20:56 1:03:19 0:33:46 0:17:49 1:24:07 0:37:21

%1 Turnaround Time : Time from sample arrival to result report.

%2 The collection period is August 1st - 31st, 2022.(CSA ; 25 samples. TAC ; 38 samples.)

%3 The collection period is February 1st —28%, 2023. (CSA ; 17 samples. TAC ; 69 samples.)

435530 TH o -0 xt L, BiETIZCSA
D3N3 33554680, TACH G375 21#TH - 72

(Table 7). HME Tl THlE S 15 75,

WAEDNZ B BN CTHERIZE L 2572,
4, EE

Lol 2 0%, eI AR R IS BT B,
WARE R Z V7B O A FAPEC O W THGET L
7o AR VEI T & U C I 0 kG Rl A i (8
REFEELTHONTEY, ZOBRFIE, MR
(2 & BARIMERIE D ATPase iithoBafn, 29 > 22
T I —E RO VIRE OB, AV AR OK
TaEILDEEEDFIETH L L ENTWVE Y,

—7T, 80 CTHEABIMITITISpHEZZL Y,

Z oM, MERLEHEOREREZ & 2 EMTTELH S

28

NTWDH, MECIEET5E2ZEL, mEARNL
7o A MR SEY R FE AN OB RS S5 B,

WAAEEFR13-196 T L IFF IR D, B2l
THATELZ 26, BMRHICHEHATHE LE
A ONT72, WRER T H B D nwC
BEt L7ze T9, #B2HHERH IO W TRz L
25, METE O 1585 5 3008 £ CHllEME IS
ol s, HERELEIZR S EEEO 15/
L L7z (Table 1, 2), HUEFRH 150 CUAMALEL L
A ORFHBIRMEL MR L 224, Fv s Dinidk
HDL72BATEOZE R (CSA 37 %~6.1 %,

TAC 1 42 %~73 %) & RIEOHBEIE SN
(Table 3, 4). ZO%&MFEHNT, A~ 21 v b
HOFEIZOWTIHRIEZ A, CSABXIUTAC
DWTNUIBNWTH, MEfHEANTA~ M7 1) v b
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ED¥EEL 2 %eh -7z (Table 5, 6)o ~< b~
)y MEDOREIZOWTIE, KI5 —H %S
BRI B VT, A~ b2 )y MEDMRAEIZ % S
WCONTTACEE I hEEET RT I La2@mE LT
BY, ZOEEDPTACORBEY & LKL T 5
CETHBHEHEELTNEY, KRFTHVTWVS
LC-MS/MS 1L, MIEFEH L, REKISDO L) &
G E A O IEFF R BUSITEZ 597, K
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Fig. 1 Distribution of RLU1/RLU4 Ratios in CEA and TSH Assays Using Samples With and Without Microfibrin

Interference

The representative distributions of RLU ratios calculated as RLU (1-4) divided by RLU4 for CEA (a) and TSH (b)
measurements in the same set of specimens. Red bars indicate microfibrin values (abnormal values), while blue bars
indicate reportable values (unaffected measurements). A marked decrease in the RLU1/RLU4 ratio is specifically
observed in samples affected by microfibrin, which is the parameter used to trigger the UL flag.
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Fig. 2 Scatter Plot of RLU1/RLU4 Ratio versus Analyte Concentration in Samples With and Without Fibrin

Interference (CEA and TSH)

The data points are scatter-plotted with x-axis of analyte concentration and y-axis of the RLU1/RLU4 ratio (y-axis) for
CEA (a) and TSH (b) assays. Blue dots represent unaffected samples (normal values), and red triangles indicate samples
determined to be positive for microfibrin interference. The yellow horizontal line represents the UL flag threshold for
luminescence abnormalities (0.280 for CEA and 0.265 for TSH). The yellow vertical line indicates the cutoff value below
which samples were excluded from the UL flag evaluation (CEA: <5.8 ng/mL; TSH: <0.1 x IU/mL).

Although approximately 0.1% of normal samples may theoretically be flagged by the UL threshold, the implementation
of an additional low-concentration exclusion criterion ensures that the vast majority of normal samples are distributed

outside of the flag zone.
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Table 1 Detection Performance of the UL Flag for Identifying Microfibrin-Containing Samples
False Positives by
No. Microfibrin- Incidence of Microfibrin Cases Detection Sensitivity of
Analyte No. of Tests UL Flag
Positive Samples Microfibrin (%)  Detected by UL Flag (n) UL Flag (%)
(Normal Samples)
CEA 25,847 24 0.09 19 79.17 0
TSH 35,737 24 0.07 22 91.67 5

The number of microfibrin-positive samples among total CEA and TSH tests, along with the sensitivity and specificity

of detection using the UL flag, are shown.
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Fig. 3 Comparison of Reported and Microfibrin Values for CEA and TSH
Comparison between the reported values and microfibrin values for each sample in CEA (a) and TSH (b).
The blue line represents y = x, and the red dashed line represents y = 1.2x (+20%). Microfibrin values (MF)
refer to measurements flagged with the UL flag or identified as microfibrin-positive by the retesting logic. In
TSH (b), microfibrin values also include several normal samples with UL flagging, as part of the verification

set; no such data points are present in CEA (a).
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Fig. 1 Workflow before using “the Order Merge Function”
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