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Development and Evaluation of Lyophilized Cell External Control Panels for
BCR-ABL1, PML-RARA and WT1 mRNA Quantification
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ABLFF+— ¥ EH|(matinib)|Z& 55 FIER
Ly

=g

1999
2001

2002

2003 *MMR® 5E & (3log H L)
-IRISSHERGRSCER ). N Engl J Med”

2004 |TIDEL study (&8 3%ER). Blood

2005

*MMRO & 2(0.1%)

2008 |, IRISEER(54F E #R45). N Engl J Med

2007 |RERFOLLF+—ELEEH Leukemia (2007)

Leukemia (2008)

2009 |ELNODH|FEREE. J Clin Oncol (2009)

Stop Imatinib (STIM ) study. Lancet Oncol

2013 [ELNO¥IZE#RZERET). Blood (2013)

-Digital RT-PCROD F| F8
2014 [-According to Stop Imatinib (A-STIM ) study.
J Clin Oncol (2014)

2016 |%31#{EBCR-ABL TKIIRFF=IHERNKE

2018

RT-PCRIE % (BIOMED-1). Leukemia

RQ-PCR{Z#1E(EAC program). Leukemia

10A NHOYEUHR&HE ISOIRE)

CFO#lE HEINHHNEIFO—ILiE
{&F(ABL, BCR, GUS). Blood

*NIBSCTOIZEME &L TDK562/HLE0 |-WT1 mRNATEBARIRASR (1A RIC1E) 2,000
ARSI E B SRR T B AR ST

BTEER TR —RAVE —REANIHE.

2008 CFMEE. Blood (2008) *

WHO — RAZ#H#)E. Blood (2010)"

= - [P

2010 15510) ?QF%F{EUJKEE'-?L\TQ%K%f -5/ BML CFEx#3", 108 SRL CFEX{Z

2011 gzir:gzg*g Calibrator Panel$5¢ 68 FIAZ CFEE
SEMBESEEFRE (HAICIE) 21005
-Major BCR-ABL1 mRNA (TMAS%) 1,200

2012 “WT1 mRNATER 2,520,

ARQ IS Calibrator PanelZ FBL V=51 &R 45
38 Clim Chem (2013)

2015 REAHMEEME (TS XIRDNA)2015)

ZRIZHEYE (RIERL IR ) O S,
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R EAREE2730R
SR E R R F B R2,520R
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48 7o — A

45 BAE S ERREESEE(BCR-ABLI ER)”
9A ESESMEMENMGEE £ 8- E )"
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BAFERT v & 1 IR RRERERAZ

27—z BIRAE AR B

BIREHNKRZEFBERE | KE L 2 SHRAELRRAR

1 20 F3E B4 S5
LB RAE SR BT BB R AR R AP EF I BRI BB R AR BB BB KRR
=L # kT HIRERAZEZBHERR FILRREZBELBHERR |LIRERAZHERR ARERAZH BRI ALBREERIA B S ER M R S B
IR 2 B 2R TR B HRRIL PR (B BB PR BB ER KSR BERFELEHMERLRE AL
HBRRES el HBKF FiaTmER EEARPES FE R (BEAY BIRER AR FAAFEL IR BRI
HRERAZHERR ERERA SR W AR EE 2R R B H=FFEX T4 TR T KT M R BRI R
PR A AE AR BT PURA A EREE FUMKZEE R RRAREL I EAR FRAREFEBI BRI FURA SRR
FEAFEZBHERR BERUS ALY L~ RERFPELHELBHERR [HRNRLLSA LY X~ e — - Th- T FERFELEMERLE

BWETIALMETRESEREY 2 — [HLSIX T2
BEEAFEFEMERR
REPAFEFBHERR
KIE & % SR EFHIA

FERERERAS ERKFELEMERLRE AIMAFEAREE WRNBIAN ALY R — BERER B AP
HRAFES £l Pk FRERPELHHEHR BEDIAZMETREAER Y X — [ERAZEFZBHERR
Eld: b T2 7 —LTIL e — - TL- T AHEAFEFIHERR REAPEPBAERR
FERPELHMEALR HRNBIA ALY 2 — T 27— T FREZENKPERHER R R
{EMAFEFEM BT Eld: b0 REARFELERH B B EERPEFEHERR
LHERFESHMERR  |BERIRERERE R A PR REBRPEF B EHLE
ZEAFEY £l EMARES £l KE & % SRR EFHFRA
KB & 5 DEHATRERE SIRKE FRRILERKRMERR
BRI AEHERPEFHMERLR KRR EFEH R
IS =E RIGAFHER
RIBRFAES el REPRAES el

e — - TL- T

HLSIX 7 4 T R

T2 7—LTIL

B A ABRE Y & —hRER

B A AFRE Y 2 —hRER
RERAFELEMERELRE
BT 27 —LT

7z 0 12 [E PR R #E L 75, ME —Major BCR-ABLI
mRNAEEBREIZBVTITHONL TS, Z LI,
EE) 77 Ly AT RIIHEZ %) WIERETH 5
Conversion factor (CF) #HU5% LHIEME % &H 1
BIFENI S T W72Y, 20104E 12 FEIFHEREAL 72
O, WHOA — I HEH B & | C2TEHH O cell line

(K562 & HL60) DR A BRI X % B2
NANEERLTWAEYs 20 WHO — R H
12, #ERESND3ODNE T » b a— )V ER TR
W ZERMEAUBCR-ABLL E L TR SN, 2h %
Fv Clll 2 % = B #fE  (International Scale:
1S) ~EWT 5, KAZHSTIE, WHO O—RKIE#
WH L AR BRI OSSR 2 L, HA
T Conversion Factor (CF) %45 L CT\72 3%
THEAFT &7, AREOZRIEEY L LT, 1
it > B el & 6] U R TR R
Kb B 85 3N FHE RS EERE (20134E9 H) & 2012
fi7% (Table 2) TfT-72",

TG TEIR G O WHO — RAELE LI IR Y A3
B, TRBHEYEOBGERE (A= —) 12D
AR SN, — I RIER CIEMEHTE v, 22
T, BT OB O TR R R A R 7
DO AHEORAEA 2016 FICEERN ) 77 L v A
I RN F R E L TRBBICITOR TS,
CORBICHRD LS 223 DAENC
BT FAREO ARSI & B 7z KRR B o
ERLS BB L SNfze 2D X9 =T, ENTI
WHO — RAEHEY B 20 < BB HE(L (IS) F v

FOERBRINGR Sz [V A Ay 7 2% (SHE) &K
B (Ofh) ] AFZRATIE, ZKE#EDE %
HIAHISF v M XDk HERIEDOR)H & 7~
L7z, H3EEFMLET Yy hOFEEEFNT, ISH
v & (SH4RERE, Oft4HERk) % & o754 mAHE
FEEEEHE (2016474 1) =& m14 Mtk (Table 2)
THEMBLZY,

51T, FHMAMER RN (20184-8 ) T,
Major BCR-ABLI1 mRNA € & i 4t @ ffl |2 minor
BCR-ABLI, PML-RARA, WTI mRNAZE &= &
YLD & - 72 WA & M Z 72K LR 2 2
204t #% (Table 2) T % jiti L 720 BCR-ABLI &
PML-RARA\ZOWTIE, MHUERERT 2 5% L
v V%5 < &) Log Reduction T & H#E LT
CESFICFIicE 2 Ly 1L,

2. 5 3OS EREREETE

1) B

WHO — RAZ W) % B L 724V RS B S sk %
R L 720 215 % CRRUS IR CHEMAT L THR
BT PRI E L L Chiak MR E~ O E %
NHZERHME LI
2) Hi& (Fig. 1)

20134F9H ~11H Iz m12itse (N> bo
— Vi {5FABL: 10, GAPDH:1, 18SrRNA:1)
AHLEBRGE B R EURL 2 Bl L 720 R SRR EURH L 8S
FEINE (K562/NB4: 1L.OE6 ) O Sz 3R FE T,
E M CFHUS ek (ABL:3, GAPDH:1) TEfHT
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2

27 WHO — RS 1 S IBIERETmER
BAERCIRGR AR
8 K562/HL60 K562/NB4
15 % 1058 1.0 108
%BCR-ABL | %BCR-ABL | %BCR-ABL || %BCR-ABL | %BCR-ABL
JABL /BCR /GUSE /ABL /GAPDH
" 0.012 0.020 0.007 0.027 0.0095
) 011 0.18 0.075 0.25 0.091
117 1667 0.83 24 11
10.7 16.3 101 mL Bl

H\ERIE AT s
(iR 3RE) -

CFHR{§ 3% TR R st B AT
(BML, SRL, F3%) )

=
'E! % BCR-ABL1/ABL1
% BCR-ABL 1/ GAPDH

pys

(201389R~ SinEE~EH(GELEFRIOER)
RNAGE (1) - AR

} ZEfEdE

DNA% X §
T ek } (T L C3EAE)
A4

- SEZRRH O E H (Bland and Altmani%(1999))
(Asuragentt® ZRIZAEMBEORE % 5%)
- ESMNEELAIEE DHERRE 2=

Fig. 1 25 3MIVMBRSEERFM OBESL & 24U v 7 sl o e islR)

% Ratlo Log transformed % ratio GCorrelation plot
IS Local IS Local d z
24 1.750 | 0371 0.243 0.128 | 0.341 /
24 | 2074| 0371 0317| 0055 | 0876 = . - i =

24 | 1676 | 0371 | 0224 | 0.147 | 0500
025 | 0.165 [ -0.808 | -0.782 | 0.175 | 0.985
025 | 0224 |-0.606 [ -0.650 | 0.043 | 0831
026 | 0.169 [ -0.606 | -0.773 | 0.166 | 0.864
0027 | 0019 | -1.569 [-1718 | 0150 [ 0633

/ a0
0027 | 0030 | -1.569 [ -1523 | -0048 [ 2.059

0027 | 0021 -1569 [-1683 | o0.114 [ 0142 LogI5 % ratio

Loglocal % ratio

sl forn=9| 221 Bias plot
r 0
Outliers by 95% LOA 1 ‘ ‘
After removal of 1 outlier: - .~ 95% LOA
N K Y + jar
Log |Antilog H T + ot 23 lean
£ b °* bias
Md | 0122 | 1.33 |Z#EFEE H
Sd 0.049 1.12 Outlier
95% | 0.219
LOA | g.026 Log 15 % ratio

Fig. 2 &5 3[IAMERE EEF-I C ok 72 28 ISE AR ET
H o5l

L 720 ShEa% Cldak2 5 RNA 2 fli L, liar
L T 3[E® Major BCR-ABLI1 mRNA %€ &=fHD I %E
AT o Tre BHEISEIARIOH 121X Bland and
Altman % F\V> 720 Jiti 3% 8 25 0 F-A 0 72 @ it 7% [
CV (%) %KDz,
3) R

YVERRE R RIS B L 72 1207k D 5 % IS AL i
BAEH Lz, 2O—Pl% Fig. 2128 L7z, W3
v b O — ViEfET-ABLI TENN L 72 10 jiti 7% 0 25 42
FREUETFIGME £ 1SD TET L 101 =061 TH Y, K
R SR (3785 :24%, 0.25%, 0027%) O ik
MICV (%) 13NHIZ62, 84, 83TH -7 (Fig. 3)
WHO — RAZHEW R GRERE 1.2%, 0.11%, 0.012%)
EREMNT LZBOERY 77 L Y AT KTHizETO
RiFxBICV (%) 12MEIZ84, 90, 90T b S HD4t
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R L D R E R ERMETH 5 72205, ISE
BethTid4l, 41, 41 LR L Tz,
4) 55

g5 310 44 &6 K5 B BF fili C 13 Major BCR-ABL1
mRNAEZEICOWTHEEL, BMI2iEHENS%E
ISR & i L 720 BN O ISR fiak T,
ISHRE DE A L0 fisk 75 % 208 C & 2 W REMEDS
B D RER T o

3. F4E5EREREETHE

1) B®Y

Major BCR-ABLI mRNA EfHAL, IS* v b
ARBRIGE S NERREEE LA EA TV, £72, B
KEHASEZ 7o (LDT) & v 3 sk T
TR O KA REY) % W CIS THRG 5 2 &
bTE D, HANOIEREERHTE, 531440
FEEEERM & R — 1 v b QSRS EEREUE 2 VTS
F o PRZKEEYEOMEMIZL Y, Major BCR-
ABL1 mRNAERMEOREHE 2= L ORE F TIL
WLz dlidk L7z,

2) FHi&

20164F4 Biczml4 ks (5 B 2Hizk ik 22> 0l
ERTEM) ~IMBRE LRI EUR & FCAi L 720 M
T B AP UL, WHO — AR - A 1 L 3
L7z 52000 (K562/NB4; 1.0E618) o Stz i i
JWEEET, H3MAMRRE AN & W —a v b &
L 720 SR T IEAME0RE B AR AR A & RNA %
i L, Major BCR-ABLI mRNA O%g &ll5E % 1T
5720 Wik DFEMD 7 0GR CV (%) %K
Wize Frz, BEL L CEMiEOMNES T iR



F I B S {5 R D MBS RS RERTAI D 7 A

—— rEE AMmaEL 1 FEE MR 2 FEE AR 3
axX |8,
CV(%) 61.6 261 101.0 33.7 84.0 31.3 103.2 39.7 825 385 856 322
12 1.2 0.12
(<]
(o]
10 o 1.0 010 | e e
s ° SDI
8 ° ® D
= ® cHE
8 . ) O B#F
= 0-8 0.08 © AFHE
~
g [ ° h%%?g
. 6 0.6 0.06 15D
S ° 8
Q o o)
o — Q
o (o]
a o g 0.4 8 o 0.04 | e 3
° ° ° — |8
Tl Ll t !
8 8 o °
2 {8 12 o | 02 | fo'® 8 02 18 g [o [°
o o o o o o o
B : 8 8 o °
0 WBE®) o (BE®) o (HIER)
LDT jiS¥s+ LDT LDT LDT jiS¥y+ LDT LDT LDT fisty} LDT LDT
(n=10){(n=8) (n=6) (n=7) (n=10)i(n=8) (n=6) (n=7) (n=10)[(n=8) (n=6) (n=7)
%3[] 4[] F3E F4[E #3[E] 4[]
Fig.3 453, 4[yMBREEFEC 4513 5 Major BCR-ABL1 mRNA 584l 0 534

5 % (standard deviation index;SDI ¥ 7z &z A2 I
7) TEMliL 720 SDI %KD A 128721 Madie, SDE
3ISF v b (n=8) OFIYME, SDEZH\, z A
I7EUNAMELYHEEB L, LDTTEML
fiF% CEE 3 MM ERFMIC b 2L, &% ISAE
B RO ERICOWTIE, FRUC X AHIEHET
b FFh L 720
3) R
(1) BIE*

RNAHH A IZ OV T, RDELD5MHT

[QIAamp RNA Blood Mini Kit] A3 &1, 256

#% T [RNeasy Mini Kit]& [Maxwell® RSC
simplyRNA Blood Kit] 23R &L Tz, Z DA
1% COfH CTdH > 72 ISOGEN + PureLink
RNA micro kit, RNA STAT-60, TRIzol Reagent,
PureLink RNA Mini Kit, ISOGEN),

UT7IWVE A LPCRIFIZOWTISF Y b2l LT
WzdlE 8% [ipsogen BCR-ABL1 Mbcr IS-SMMR

DX a3 St (4#7%), Major BCR-ABL mRNA il
EFxy N =i ],0f @) <HY, LDTD
EHIZ8F T o7z WEET » O — VEIRFIC
DWTIXLDT O 2% T I8SyRNAZEM ST w
72DHME e TABLI Th - 720
(2) BIEHER

Wiz v ba— Vit fn T ABLI TSI L 72 14 Jiti
FOMEMED 54 % 45 3 MANBREEEREM (n=10) @
MR A EOFig 31k L7z, ISF v M (n=8)
B ML 2, 30OFHME (%) =1SD
ZMEIZ /R &Sk v b (n=4) 122806, 030
+£009, 00270014 TdH b, Ot:F v b (n=4)
1228 +09, 030*010, 0035*0010TH H, 2%
v b OWEMIZEL L Tz, ISF v M (n=8)
Ok CV (%) 1ZIEEMIZ26.1, 313, 385TH
5720 TORESIHEIMMEIEESHM (n=10) O
616, 840, 825ZI~EGLTOMETH ), fsk
SN L Cvizo LDTHE (n=6) 2B L H5E
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A BAEANBEEHEOREE OF(LDT TS MOHEEK

B HSEISNEIEETM DR EE

2. PERERO)
[meds | MIEmetR L | MWK 2 | RECERON3 |
[ 11 | 0.10 \ 0.013 |
[2%]
1. SDI3¥fi (z2=7 ; 2/SR RE)
BHEOTW SDIFHliE TV E LTz,
. HEERHAEE 1 | R ERRE) 2 LB RO 3
M 7 - . -
SDI [ bfii | SDI | arfii | sDI [ etfii
1 c |as B |19 B | 15

72,
[155 o hovme) | WECRRBORY 1 | RIACTRRARKL 2 | RICETEROR 3|
[ Means15D | 28 + 07 | 030 = 009 | 0031 + 0012 |

2. 3% [S TRFFIC L BHIE

ZLELE,
[ s | mmcwsmecet 1 | mmmaskie | mgsste s |
[ ] 25 | 0.32 \ 0.030 |

i T RAURE 1 i HE R AR 2 i HE AR 3
spI [ Gr | spr | ¥ | spi | i
11 08 | A [ 088 | A o1 | A

5

3SDI &K BHIZd 720 Magie ,SDe ITIRHELAS)F » +(=8)>F-44fi, SD fiiz v v L

BEDTH; 3 MSNBHEE B TRO TR 0SS 1S iRk "2.28" MV THHE

IAVE

[ 44 2] Major BCR-ABLImRNA £t (6 ~—)
(Dl - IVDAS) % » b (n=8) & Hic L 7= SDIFHiliCi3 A ¥71% B Ffific L7z,
Bl B2 B3 B4 B5

No.
SDI ATl SDI B SDI i SDI | i SDI B

i 1.5 B 1.2 B -04 A -19 | B -1.004 B

(@Log Reduction : IVD # v b (n=8) Z%kic L 7= SDI i Cl3itiH(B4) HEfiEfd < L 72,
B1/B2 B1/B3 B1/B4 B1/B5

No.
SDI il SDI il SDI ATl SDI AT

i -1.1 B 16 B 21 C 11 B

[t 3] PML-RARAmRNA Rt (7 ~<—2)
O ACHEEREIPA) E CHILI T E T, BHEECOMEHO K 2 70l £ 17
STVEEA,
(2)Log Reduction : LDT # » +(n=10) &%= L 7= SDI 3fificid [A] T L7,
P1/P2 P1/P3 P1/P4

No.
SDI i SDI i SDI i

i 05 A -0.4 A 05 A

5L 41 WT7TmRNA &R (8 <—2)
O+ VD * AR 2HER E BT,
(2Log Reduction : IVD % v b (n=4)%Hc L 72 SDI FHili¢i [A] FHilicL 7z,

B5/P4

No.
SDI i

i -02 A

[ 52 5] minor BCR-ABLI mRNA fit (9 ~—2)
COMREEIE < ESHFERRAR () 260 38 =/Ted) DHEES B S TS,

Fig. 4 24l 55 SRR R O s & O 6

SRR, 2, 3o CV (%) (FIEIZ101.0
1032, 856 Td o720 UMEHEMIEIC X 2 2 HprE
(1hEa%) LEE3M TR H 2L TR
# ISR S (6Hi7% ;18S rRNA O 1 5% % :8)0)
%}ﬂb\f(ﬂ EZWIE L7222, JiHCV (%)
FMEIZ337, 397, 322tegEE T (Fig. 3)o
W2~ b a— VERFIZABLL % FH\ 5 14}
HOMEMEEZSDITEHli L7z2& 2 A, ISF v M
(n=8) TIZAFFMMiA625%, BaFAMi37.5% Td - 720
LDT# (n=6) Tlx AFFAiA322.2%, BEFili7A®50.0%,
CFHlint278% Td o 7o “KIEHEWH T /2135%
ISR X 2 MWIEAIT) L LDTH (n=7) T
X AFEAM A571.4%, BREFAl A59.5%, C&F fili 7519.0%
e Ehcwz (Fig. 3).
4)

4@%%@ Ao SR~ Fig. 4A12
RL72 &) I & 4T - 720 Major BCR-ABL1
mRNAE=EREOTEZ EmL-E A, ISF v
FOMERIZE D, HiEeE A HI R D5 3 AL ERAE EE
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SIS B L Tz, F 72, LDTHEMAMET
bR E OB L D ISF v b TO kM
PO SN D WREMEATRIE S 7z,

4. %5 ENEREREETE

1) BB

555 [ AR B P U IR A e 2 S I %E L
PIURILNCEDVHEERICIOLFIHHETE 5 L9
|2 Log Reduction THHLTE 23kl & Lz, E512
minor BCR-ABLI, PML-RARA, WTI1 mRNA

wEEMA TSN Mz TEML 72 Zs Dl

nzIEB &, ISF v b, BEMRHEE LD, &
B+ v b (LUFIVDF v b)) &EERTH Y,
I3 B 3 (R i A o i 2= O BLKGR & % 17 o
720
2) 7

Flg 5 V2585 AN EAG EEEFA OB S 2 TR L 720 KBFE
SRR AT & ARk I 2T o BE a2 Ml (K562 &
NB4) DRA L 7-HAEZ 8 CTd 5 A3 4~5log DA
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- SNERRE L SFRELRL & RHETH B

[CalEEa]
@ Major BCR-ABLI mRNA E& - EIE -
@ PML-RARA (bcrl) mRNAEE - B+ 44/ 1)L (4 Log JBE)
@ WTImRNAE & - BE2RE
@ minor BCR-ABLImRNA T - El - {EE1EE

S

IVD# 7 [LDT
2018498 > B) RNAGH B)

THIE

I BERE

(1) ez
a SMMmEMR, b SIEBEBHAR, c.RNAEREE, d.V 7L 2 LPCREE,
e b A—LEET, (BER

(2) BREE
1.RNARE, 2.Major BCR-ABLI mRNA, 3.PML-RARAmRNA, 4. WTI mRNA,
5. minor BCR-ABL1 mRNA

Fig. 5 #55 [l4Bks L

WAL S FIEHETE L L)1

5% 8L Major BCR-ABLI, PML-RARA DG
AT & L7z AR R HURE O 1 L M e 9
DHANLNDL L HIC L7z AT, Ko624MiE & NB4
HMIE VSN D WTI mRNAZ &L CTn b0
WTI1 mRNAERBRAEINE Lz, $72, Ko6251EIE
minor BCR-ABLIbH b3 223 L TwWb 720
minor BCR-ABLI mRNA E&WEIZH H\\ 720 &
RN Z CEMREDOELEL Lo 72720, it
&R D FEL % VT BCR-ABL1, PML-RARA
mRNA EWRAETOSIND 2T 720
3) #ER
(1) BMEERDENM

Fig. 612455 LR BRIl O S INfER OBZE %2 7R
U720 M ICOWTIESE 1 h S REHEOEE
L L, FRCEROH - 7B R x Iz CHEht L 72
RNASMHRIE TR 747 k5 o, )7L
% A APCREEIZOWVWTIE, HHHEIZXDEIEIZRL
AU 2t —F 714 v v =4 T2H LT,
WEB T > b O — VB R FOfEICOWTIE, IVDF v

2 &Y B/ ) Major BCR-ABLIM 4t TABLI,
WTI#ATGAPDH% <, LDTOADIEHH TIX
ZDLZODIRIEL T 72 HEFOBIZH W 2 HiER
IZoWwTid, MUIVDF v b &MH$ 2 A
ik TP ISR 22 b fiin ﬁ#@k%%@ﬁl&&
STz, ZOMEMNEE 2 OFRAEE 252 b - T
BOT, HIEPRE AR & K LU T 3 it

5492 1(5 Log ) © #KIB1~BS5 |

Il R RSN AW 2 BB AR O F R

et B1 B2 B3 B4 B5

1 2 3 4 5.5
E12%BCR-ABLI & MR MR MR MR MR

10 10 01 001 | 0.00032
NBA4#E(1x10°(8/mL) mL 907 01 0y w0 97
Ks62tfa2a0’E/mL) mL | 10 * 10 T 10 ™ 10 03
e

2mL (2x10%E) $EEMADTHER (£40%)

ki P1 P2 P3 P4

1 2 3 4

BN PML-RARA (& | R | MR | MR | MR

10 1.0 0.1 0.01

K562 (1x10°8/mL) ‘mL 907 91 %71 EN)
B4R (5x10°@/mL) "mL | 109 [* 104 [* 109 [* 10

2mL (2x10°8) HEEMIVTIIR (£40%)

A BRI OO S S AR
|2 Log Reduction Td Hix L, #MHEEAHEbRAETE 2588 Lo,

#D% Ao 726 Major BCR-ABL1 m RNA ¢ &#Hi:
12DV T ERBIEELDHEA TV A DS, WE72RE
Wb E IS LDT 252 LR S, Lo b iilo

TRAEAEE 2 W2 ISTEToOME D 2 S Tw
R0z,
(2) AE#HZR (Fig.7)
(DMajor BCR-ABLI1 mRNA

IS¥ v b (n=8) % #IZL 7-SDIFHMi % 17 - 720
ISF v FEETIZEM L 28R %2R L7 LDT & 1S
Fv MCIRMHBEEICES RSN, AT, LDT
DYtk (2 DWW TIEHIER DE WS H 1, SDIAFI
DINW%HCE/ZZDEEME o720 2T, FIER
WZhb & T ik N CRERMEOMI % IEfEICE=5
)Y 7 TELDPEFOY S0 miEEatE (B)
% FiE 12 Log Reduction TLEHZIZ L7z HiSETO
WX DIPOR L4 R 2R L HFA5) offie
7o TV WEEE TIE W N O3 EE ol 52 12 R
W DR D Do ISF v N TIL1HERE T CAHI
IR SN2, FRLAMEA - EBEHETH
5 720 LDT TIL SDIFFAM 0 59% A% A F 72 1% B 7 iff
Tdh Y, CHHliE DEFHILNEIC 22%,19% Tdh - 720
IS*¥ v P TOMRELPEVHREZRL Tz, LDT
TdH o THHRO Z KD E % H IS THE
FTHIENTED, LOLAEWS, MPEER Log
Reduction THBEAYA S N7z ik TLEHIE O RLiE
LSS Lz,
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a. SMMERAR b EMEEHKOAR c. RNAJf HFEE (20583%) e. WEBO Y b O—LEETFOER
(20853%) .
KingFisher Major BCR-ABLI mRNAE®  minor BCR-ABLT mRNATE &
Pure RNA Blood - -
=8 pr=yres High ,,u,uere i (17H#5% © IVD#* v 153%) (13638 : LDTD %)
WMajor BCR-ABLI Egﬁ E‘zmg RNA Isolation Kit NA
mRNA
minor BCR-ABLI 1506
mRNA 11 7 A
PML-RARAMRNA| 10 8 TRizol R
WT1mRNA 15 - RNA STA
Maxwell
= BRARRE Y 2 — icro
= KRR

» B3 - — Rk

d. U724 LPCREE
@ Major BCR-ABLI mRNATE &

(17Ha38)
LightCy‘

t Dx
LightCys '
ABI 790( ne Plus

QuantStudio 5

(@ minor BCR-ABLI mRNATE &
PML-RARA mRNATE & (11767%)

icycler
ABI Veriti,
Step 0\
Quant
AB

Rotor-Gene Q
MDx 5plex HRM

/11
0

Major BCR-ABLI mRNA (16463%)
OEERE (VDF v 95638, LDT:816:8)

Major BCR-ABLI mRNATER

OEERE (LDT:1058:%)
PML-RARAmMRNAE 8
EE(Log)

Major BCA-ABLI mRNATE .
ssiliog)

s,,
o 1 * ;-
by w
10 10 }‘
. woF b
*%g1/ms BUBA  Bl/B3  B1/B2 o
@RS (LDT:416:%) >
s | B4 | BS
q - +

“
0 B s ~—aebecedeoe
WD arbmemdmeet

s
Seth —ecleemi —e-c2-e—g T
h

#R#16(Log Reduction)

HEfE(Log)

7

E{E(Log)
#R#{&(Log Reduction)

#EiE(Log)

»

[

g ehei

+ +
+ +
T - i

Lig!

/N

Pa

PML-RARAMRNA (16765%)

(3 WT1 mRNATE & (15/53%)

Rotor-Gene Q

MDx Splex
RM Fast Dx
\ Plus

= ABL

= GAPDH = 185 rRNA

WT1 mRNATE &
(15463 : IVD* v +27%)

N

PML-RARA mRNATE it
(107f3% : LDTD#)

minor BCR-ABLI mRNA (177#E5%)
O EHE(LDT:111E:)

WT1mRNA (15/65%)
OEE (IVD:458E%, LDT:1158:%)

PML-RARA MRNARE & W1 mRNA L qninor BOR-ABL1 & (Log)
##(#i(Log Reduction) EiE(Log) (Log Reduction) .
a0 70 70
= T WDk
5 SRROTHI
* 2" k4 b R
F E 3
b bl
10 F ¥
00 i |
PI/PA PR3 PLP2 H . (1 PRt 1)
PA(ME(E) PA(RWE)
Q@EMRE (LDT: 8/E:%) asbecedsceiehsiejek
Wows | P3| P4 P Pa/6s Q@EMRAE (LDT:7H6:%)
€ s + lceca_—eb_—ec__oilVDFvE TEk P4
h + ¥ [ e e & -
CN A A T W
s ¥ ¥ o -
o + = B -
[} + - q +
q = s ¥
t ha — t +

Fig. 7 555 ISR LR o 2 5 5

IS¥F v F8HEEIC D W TIL, 454, SESFERHSE
FHECOMEFECYV (%) % ik L7z (Fig. 8). %
410] & S TIXFEF O R Z IR L TH ) Mk CV
28~52% T — 5E DKM & ff 5 T\ 72, 20104F |2
WHO C— B 2 ) L72BEo) 77 L~
AT RTHEE COMMaECV (%) &L TbHH
BOISF v MIEBKEICHDL EFZ 5,

@ PML-RARA mRNA 5

R (P4) CHMEKEICES SNz, 2

PRI B THFICBEE TR o IRt c & 2
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Moze MEM T, FiiFEM CHIERDE NS
WEMBEDOGATD K & < SDIFEMII T H % h > 70

s EstE (P1) 5 Log Reduction Tldifi s
ETOB L YR L 7R E o7z TOERRIC
DWTIILDT DA THHEL 72 BB RN N 726 4
fizx (n=10) XV SDIEFML7-7-0, [Hedit<] LA
HZ4TA F721EBEFii & 7% 572, Log Reduction ®
Wik ICV (%) #IS¥ > b (Major BCR-ABLI)
BEL PML-RARA LDTH# T 5 L 45~97 (°F
¥73) % &£97~171 (F49142) %TH V) LDTHT
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(0.031)

0.11 (0.012)
-2 o (0.031

50 ORoHIE &R O F1E

40
. 2.7) (0.30) (5 25y
£ 30
= 2.8)
o

20
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0

@ s? 9%‘ @ Q? 9? @ %‘ s%*
%, $ & %, ﬁ
%, e, %, %%b@
0. %, RN RN
B %% % R s % %y

Fig. 8 %4, SHISNHEERHEIZ BT 2ISF Y M2 L5
Major BCR-ABLI mRNA 7 = fiil O fifi 7% [ 72
(CV%) Dl
WHO — R EREW - 2 EHT L2 o B 77 L~
27 RTHae & 84, SIHYMBRERITOISF v 8
iRk CHIEME & fERX M CV (%) TR THRIEL 72,

R AR E o7z,
@ WTI mRNA E=

IVD ¥y METITEM L 2S5 E 2 -7 (&K
& D#03log)e LDTHECTIL K% THEIEA AT

B hlzOREREHMEZ R LTze ZIUIDOWTIE,

2007 4E D& 2 M DAL & W R W TH > 2o &
m 72308 (B5, P4) 1XEIEEDA D729 Log
Reduction T? SDIFHiiZ 1T % %2> 720
@®minor BCR-ABL1 mRNA &

MR RR LI (P4) TORRiT, 1MERELLAL
IS % 2 LT E 7z BMHIZ O WL HtiRE
TOMIERDE L B 72Ok TOBENDPKE o
7278, FERME T BB L Tz, Bl LT
726 tiRk 2 5 P ke, [RIEEEMIE (79260 2
E—/7vtA) oflEsmiisncngs] &L
THE L7 (Fig. 4B).
4) ¥R

Major BCR-ABLI mRNA EEMAIZDWTIE,
ISy M SN2 & 12 &) —F D fE ik [ #
AR TEDL LI IR o LArL, LDT 2 fiH
THHx TIERE iM% R L T/, LDT
IZoWnTiE, RO RIEEYE & v CTISTH
592 2 LR A 035 L T B iR R S L7
7o 720 LDT @ Major BCR-ABL1, PML-RARA
MRNA AN BT, FRISHR A 3 C O fli 7k
MZAEARE CHBROMTFHETH Lo BMEEZEOIE

HEZRABIRIZIE) a— OB 2 FHT 52 LA TE
%11‘12)0

WTI1 mRNA ERmIRAEIZOWTIE, IDVF v kA%
i A S NERR I DD % { 2 o Twize LDT
EH L T AR TlE, IDVF v b EoEWEIE
FEWCIER L CBS 2 EVNERELEE X L, WTI
mRNA E =& D FRFEELICOWTIE, 3-8
N TOX T4 ([HIpsogen) #LF v b & HAT
DIVDF v M OWENVHAFL TH Y, FFIREL
DI MAIZFTDI T2,

ot elo]t

KEEETO N TOH MR EEETHED

SRS ORA T LLTICE Lo 7
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ISR S h - REREIEMREHEE [0/V26800/8800 % X T LA HBV],
[3/YZ6800/8800 3 AT LHCV] LU [3/Y26800/8800 ¥ X T LAHIV-1] OFH

- ICRR S W - KB IEER 3 3/ X 6800/8800 & X7 LAHBV ],
[3/326800/8800 A7 LAHCV] BLV
[3/3Z26800/8800 > A5 L HIV-1] D

Evaluation of Three Newly developed Real-time PCR Assays, cobas 6800/8300 HBV,
cobas 6800/8800 HCV and cobas 6800/8800 HIV-1

AT
AT

Abstract

HIOAR D SEHIERD? &M #6Y2
EREFALYY BHFEZEY HE Y

We evaluated three newly developed cobas 6800/8800 HBV, cobas 6800/8800 HCV and cobas

6800/8800 HIV-1 for the nucleic acid amplification tests that enable the quantification of hepatitis B virus (HBV)
DNA, hepatitis C virus (HCV) RNA and human immunodeficiency virus type 1 (HIV-1) RNA, respectively.

In the dilution test for the cobas 6800/8300 HBV, the linearity was maintained in the range of 1.6 to 8.7 Log IU/
mL. Quantification values between the cobas 6800/8300 HBV and the COBAS TagMan HBV v2.0 showed a good

correlation in 81 samples (r=0.981, y=0.990x+0.059).

In the dilution test for the cobas 6800/8800 HCV, the linearity was maintained in the range of 14 to 7.1 Log IU/
mL. Quantification values between the cobas 6800/8800 HCV and the COBAS TagqMan HCV v2.0 showed a good

correlation in 113 samples (r=0.996, y=1.022x-0.015).

In the dilution test for the cobas 6800/8800 HIV-1, the linearity was maintained in the range of 2.3 to 6.3 Log
copies/mL. Quantification values between the cobas 6800/8800 HIV-1 and the COBAS TagMan HIV-1 v2.0 showed

a good correlation in 35 samples (r=0.979, y=1.045x+0.104).

In conclusion, three newly developed assays are sensitive, linear and correlate well with the established previous

assays used in clinical practice.
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Table 1

Instrument, reagent, material and unit for the six assays

HBYV DNA quantification assay

HCV RNA quantification assay

HIV-1 RNA gquantification assay

New HBV

Old HBV

New HCV

Old HCV

New HIV

Old HIV

cobas 6800/8800

COBAS TagMan

cobas 6800/8800

COBAS TagMan

cobas 6800/8800

COBAS TagMan

HBV HBV v2.0 HCV HCV v2.0 HIV-1 HIV-1 v2.0
Instrument cobas 6800 TagMan auto cobas 6800 TagMan auto cobas 6800 TagMan auto
system system A system system A system system A
Reagent cobas 6800/8800| COBAS TagMan |cobas 6800/8800( COBAS TagMan [cobas 6800/8800| COBAS TagMan
& system HBV HBV auto v2.0 system HCV HCV auto v2.0 system HIV-1 HIV-1 auto v2.0
Material Serum Serum Serum Serum Plasma Plasma
processing volume 500 pL 500 pL 500 pL 500 pL 500 L 850 uL
(input volume) (650 (L) (650 L) (650 u L) (650 uL) (650 L) (1000 ¢ L)
Unit Log IU/mL Log IU/mL* Log IU/mL Log IU/mL Log copies/mL*? | Log copies/mL*

*1: The unit of the HBV DNA cocentration had used “Log copies/mL “until about the end of 2016 (1 IU = 5.82 copies).
*2: HIV-1 RNA cocentration transformed into common logarithm.

Table 2 Four categories and interpretation of results for the six assays

HBV HCV HIV-1
(Log IU/mL) (Log IU/mL) (Log copies/mL)
Not Detected Not Detected Not Detected Not Detected
6888*;2200 Below the Lower Limit*' <10 <12 <13
(New) Detected Within the Linear Range*z 1.0-9.0 1.2-80 13-70
Above the Upper Limit™® 9.0< 8.0< 70<
Not Detected Not Detected Not Detected Not Detected
Tagﬁfr:\fz'o Below the Lower Limit" <13 <12 <13
(Old) Detected Within the Linear Range ™ 1.3-82 1.2-80 13-70
Above the Upper Limit* 8.2< 8.0< 7.0<

*1: Calculated value is below the lower limit of quantitation of the assay.
*2: Calculated value is within the linear range of the assay.
*3: Calculated value is above the upper limit of quantitation of the assay.

WERG S L CEAREZHOTIE 2T, BEB L (2) #HHCV

OHIE T RN SRt 5 720 e ds, HIEMEO KIS
DWW I Table 212R 9 £ 912, [R5, TRk (F
B 1, TR CGEm#ipam) | 3 X O [t (RBGE) |
DATEFINZHF LTz,
7) #RETRLEE

fENT 1213 Excel 7 K4 >~ 7 | Statcel 3% # /L 72,

3. BiR

1) FIEFEIRM
(1) #rHBV

HBV DNARED % 5 AT O 7 — ViIlliE 2 A L
10 (A1 D EHLHENGE 71T o 720 4RO OZ BRI (L
T, CVEms$) &, Table 312777 £ 9 120.00~350%
Tho7z0

HCV RNAWEE DR 5 4AFEHO 7 — VilliE 2 H L
10 OFEHME Z 1T - 720 4FEFHORELD CV I, Table 3
WZRT £ 12071~519% T > 720
(3) #HrHIV

HIV-1 RNAREED 7 2 3FHHO 7 — )V ISE 2 FH L
6MOEHMELXIT- 720 STFHDOHEIOCVIL, Table 3
2R & H12150~1372% Td - 720
2) HIRHER
(1) #HBV

HBV DNA & 7 —)VIiLif % HBV DNA &% 7 — v
MFIZCTEMML b0 EREE L, HrHBVOARE
BRSOV TNz, SEIHIGE L 7245 % Fig. 1-all/R
L720 TRiRERE 7 — VLG R O WE o3 0 & BER i
EML, ZoHHME x) LMEME (v) IS THERS
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Table 3 Within-run reproducibility for the three new assays

cobas 6800/8800 HBV*' cobas 6800/8800 HCV™' cobas 6800/8800 HIV—1*2
(n=10) (n=10) (n=6)
Specimen A B C D E F G H 1 J K
Mean 1.93 2.70 4.30 7.70 1.86 242 5.37 7.24 1.90 273 543
SD 0.067 | 0.000 | 0.000 | 0.000 0.097 | 0.079 | 0.048 | 0.052 | 0.261 0.137 0.082
CV (%) 3.50 0.00 0.00 0.00 5.19 3.26 0.90 0.71 13.72 5.00 1.50
CV : coefficent of variation
*1: The unit of each mean and standard deviation (SD) is “Log IU/mL”".
*2: The unit of each mean and standard deviation (SD) is “Log copies/mL”.
(a) cobas 6800/8800 HBV (b) cobas 6800/8800 HCV
10 10
~ 9 r 9}
E E
2 8 | n=b5 5 8 n=5
o 7 o 7
g g
Fl 26
=) >
© 5 T 5 F
> >
a4l 34l
3 5
g3 23
1} 5}
s 2t S22
1 o 1 e
12 3 4 5 6 7 8 9 10 12 3 4 5 6 7 8 9 10
Theoretical value (Log 1U/mL) Theoretical value (Log 1U/mL)
(c) cobas 6800/8800 HIV-1
10
-
ESr
_g 8 | n=5
a
87}t
o
8ot
g5 ¢t
©
> 4t
3
5 3 r
2]
3 2+
=
1 1 1 1 1 L 1 L 1
1.2 3 4 5 6 7 8 9 10
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Fig. 1

Dilution test for the three new assays
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(3) HIV
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R L IHETHEDS R L2013 66kdH 0, ZDdEl
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(a)
COBAS TagMan HBV v2.0 (Old HBV)
Detected
Not .
D d Below Within Above Total
etecte the Lower the Linear the Upper
Limit Range Limit
z Not Detected 25 8 0 0 33
I
é g < Below the Lower Limit 13 23 5 0 41
@ +
S| 8 Within the Linear Range 0 8 81 4 93
© O o
z| o
‘E = Above the Upper Limit 0 0 0 0 0
Q
3 Total 38 39 86 4 167
Overall percent agreement 77.2%
(b) 9 P g
~8 r
-
E
57t
g
a6 (a) 167 samples tested by the both assays,
5 which classified results into four categories,
TS5 1 respectively.
o
o
o 4 - .
g (b) 81 samples were within the linear ranges of
% 3 n =81 the both assays.
§ 2 y =0.990x + 0.059
o r=0.981
o
1 . 1 1 A !

1 2 3 4 5 6 7 8 9
COBAS TagMan HBV v2.0 (Log IU/mL)

Fig. 2 Comparison of the results on the new HBV and the old HBV

(a)
COBAS TagMan HCV v2.0 (Old HCV)
Detected
got " Below Within Above Total
stecte the Lower the Linear the Upper
Limit Range Limit
3 Not Detected 19 2 0 0 21
I
85| - Below the Lower Limit 5 6 0 0 11
2| 8
é :;: § Within the Linear Range 0 6 113 0 119
® o °
z| o
‘E = Above the Upper Limit 0 0 0 0 0
28
8 Total 24 14 113 0 151
Overall percent agreement 91.4%
b) 8

cobas 6800/8800 HCV (Log IU/mL)
N

37 n=113
2 | vy =1.022x - 0.015
D r=0.996

1 1 . L . . L
1 2 3 4 5 6 7 8
COBAS TagMan HCV v2.0 (Log IU/mL)

(a) 151 samples tested by the both assays,
which classified results into four categories,
respectively.

(b) 113 samples were within the linear ranges of
the both assays.

Fig. 3 Comparison of the results on the new HCV and the old HCV
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% Fig. 512/R L 720

JEBI L OFE L IHEOMEIE, FoOIRIE—3 L 20551
T L7225 600 H PAFECTlEsid: o MlE L, IHE:o M5
XY EOIHER T L2 EAPRO SN —F, B2
EIEB3OFE L IHEOME L, [#lie3], <13 Log
a¥—/mL| BXO [13~16 Loga ¥'—/mL| O#PHT
IFE—F LA HER L7,

4, EE

BIEFEETIE, 20094E10 H X b PCR#eZE A A Bhifll 52
$4E [TagMan +— ~ Y AF A A] #H L THBV
DNA #4t, HCV RNAM B L OWHIV-1 RNA M #& %
fToTC&7. &4, FAxx [T/NA6800% AT 4] T
HIZEW e 2 3THH OWIERIE L HW T, £+ oM
BT 2720, HEEORBME 21T/, 2B, WElX
H s & [ UM R 500 u L& v CFEME L 72,

FHBVIE, FEEBMICBWTIHHBVY L b 2R R
HThh, HRHABEOMETIZE W TIZ1.6~87 Log TU/
mL O FiFCRIF A EREZ D, /2, HHBV &
OHEMORIIIBNTL, BIFRHBERE D72,
B L IHEOHER RS AR —F L 7o 7238MefkD 9 &
5T T (LBRB) | Td - 724k % B < 34k
WZOWTHREBRZ AR 2B, 2WEIIBE T
0 7 END X G R OBERE, SBRIENRT A vy
— 7 =0 yHHEN K B EET O BER, Tkt >
¥ —7 x 0 YBHEN X DO S B BEWK, 3k
[T HBe BUE A3 CREGEBIG h O B ERIETH - 72,
F72, RRIMBAROMERRIZB VT, HET [
4] % [<13 Log IU/mL] T& - 7-29¥ifkH116
MifEAs, #riET% 4 [ <10 Log IU/mL] ® [1.0~11
Log IU/mL] %R L7222 &5, #iETIRMEHEEO
TR RS NZZZ E12X ), —EoBKIZDOW T
T BRAE S T O M R0 52 B IN T OB AT REIC 2
DOTIE v Bbhi, —7, I[HE T (LRE) |
$ 75 82< Log IU/mL TdH - 72 4MKIZ DO W TR
BMAEFNIE A, TR HBe SUE AT v Y

TA XTI VERIC & B RE R O BERE, 3B
HBe U 255 1t THREBB G O BEBAETH o720 £
72, EERAMUKOBEEIC BT BMER R, THE GE
RPN ] §%b580~86 Log IU/mLARLZZ &
M5, ik CIRIEREMO FRESIEA SIS EIZX
D, HEHRETH FRMELEB2 2HEEEPTsb08
Hbhiz, #riFz Vs LT, k7o 78 ok
542 & o> CHBV DNA®RMERLPIIET T 5 & 95 2 E
%< HBe L 25 E THBV DNA &2 A7 V) i L7z
SEBI, % 72(EHBe#E A £ THBYV DNA &= 434 W iE
Bl SEl2BWTUE, IHEL D b7 A v AEOF 2R
EAEMEBIEET D 2 EATREIC R % & b7z,

FHCVIE, RISV TIHHCV & FIZ[F %
THY, HHREEOMFICHBVTIE14~71 Log IU/mL
O CRIFREREY RO, 72, IHHCV & 0l
FEMHOEIZB TS, RIFRHABMGRE RO 2, #iik
EIHEOHIEAG R —EL & 7 - 72 13BRIZ D W TR
WERRIZEZA, 6HIKIEA V7 —7 20V BEZR— R
W2 L2 E R BT A )L 23K (direct acting antivirals
VI, DAA LBET) 12X 20 o BERA, 6fkix
DAA DI L HIEHRMOLERE, 1REIETI=07 3
/N9 AT7 15—+ (alanine aminotransferase : ALT)
EH O BRERATH 72, F72, L 13HAE
OWEFERIE, HET [Hlied] £ [<12 Log 1U/
mL] Tdh o 7213 11D, Frikcge [<12
Log IU/mL] % [12~15Log IU/mL| #/RL7=Z &
5, ERASFEDTATFBREERCOME Rl
FAN COMEAT L D ITREIC 2 o 72D Tld e b Bbi
oo AVF—7 20 VEFENR=-2 L LHEETIE, H
WRBANETS 48 SO HCV RNABAE T [HibE$] Th
% = & (rapid virological response: LLF, RVR & W&9)
7%, HCV RNA ZSERBERICIHEE TR M S v
& (sustained virological response: BLF, SVR & &)
CHGT L EHRE SN TWDEY, &0, FEDITD D
PIHI LR o722 & T, IGRMGHR4ER SO
BAERBENRZNE TO LI THEET] Lixnsd,
RVRHEASVROFGHF & LTHEL 2L LDDT
FawrkEbi/, LaL, #HidkEHEORVRIE
FIIEFIIZFSETH 5 2 L 619 LBUFEAER 2 16
L o T B DAATBIZBVTIE, RVRHIE LG
RIS WS EARE SN T WD 2k
Do, FEAIHEE AR HERES LCEET Lok
ISR v e Bbiz,

FrHIV I, [FEFEBICBWTIHHIVY S & T34
THY, HRRFOMRFIZBWTIZ23~6.3 Loga ¥ —
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o
% 3t (b) 35 samples were within the linear ranges of
S h h 2
% n=35 the both assays.
© 2t y = 1.045x + 0.104
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Fig. 4 Comparison of the results on the new HIV and the old HIV
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Fig. 5 Changes in HIV-1 RNA low-levels for the three cases of HIV-1 infection
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Mot R g HFAN TOMAT L ) TEEIC 2 > 2D Tld %
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PBOTHBEFEHIED CVAT1372% Th - 72 2 £ RARR
BROMEFICBWT23 Loga ¥ —/mL Rl T/NT Y ¥ %
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= BMEZRAED] & X R & L 7= BNP & L U D-dimer DERFRAYH AT ICBE T 5 1%54

BEEEFEXNREL/ZBNP E LYV
D-dimer DERFRAYE AMHEICBEY D 4%

Clinical Usefulness of BNP and D—-dimer in Patients with Cerebral Infarction
NEER O REEA

E B  JMll%E (Cerebral Infarction:Cl) 235t b7 B8 & & 512 BNP, D-dimer O FI T % 4 7B MG L 720
20154F 1 A 205 2018412 H O H1 12 BNP, D-dimer Ol 431 58T & - 72760 B % xR CI & OB % 5Fll L 7234
B, CI: 6591, non-CI:101f1Tdh 1, CITIZBNP, D-dimer 2SEfE% R~ L7z HRIZ, OJRPEMNZESRSE (cardioembolic
infarction : CE) CIXMIEH & b I2E AR LA %5728, BNPIZCI & CE, D-dimer (ZCEIZBIM 2437245 CTH - 72
ROC-AUCf#HT &, BNP B & U D-dimer ® AUCIZZ 12110700, 0599 T 1), CE ZA5REF & L7-35130.876,
0698 Td -7z, NIHSS score & OFPIEMIEHE & A EIZTEOMBMEN RO 17z, BNP, D-dimer (& CE OB R i
JEORFBIZWICHH EF 2 5N, F#IZBNP & #I CL & i\ B S 2 W REMEAVRIE S 7,

Abstract
cerebral infarction (CI). As a result of evaluating the relevance to CI in 760 patients who were able to measure BNP

The usefulness of BNP and D-dimer was examined retrospectively in patients with suspected

and D-dimer during the period from January 2015 to December 2018, CI: 659 cases, non—-CI:101 For example, CI
showed high values for BNP and D-dimer. In particular, cardioembolic infarction (CE) showed marked increases in
both items, BNP was CI and CE, and D-dimer was an independent variable related to CE. As a result of ROC-AUC
analysis, the AUC of BNP and D-dimer were 0.700 and 0599, respectively, and 0.876 and 0.698 when CE was the
outcome factor. The correlation with NIHSS score was significantly positive for both items. BNP and D-dimer are
considered to be useful for CE discrimination and auxiliary diagnosis of severity. In particular, high BNP levels may

be strongly related to CL
Key words

1. FX

J A HR L IR I AE O PHEE R Bl 12 & B R T 1Y 7 i I 7 S
Wi & > CRROMRENLE IR % £ U2 EHTH D,
El N O _EAL % 5 6 B 2 o #960% 1 i 15 22

(Cerebral Infarction:CI) TH -7z & EN T 5, T4,
B % 150 & L 72 RIS O #A I L ) CIo
BWHAMIERE < ELTWA2S, 25 EEMAL 2
TN F =D =% VDL Z e TEIUE, REH»DON
T W & I OB IR & O D D

CI, CE, NIHSS score, BNP, D-dimer
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RTPHTFIMIOVTEe A BREGER RSN TB) 129, 4
%1%, e MM B U AFIRARTF K (brain
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HIE DS RECTH o7 T60 B %2 0 G & Lizo RIS I3 S
EIRBEERRII MBI B2 &R OK#FE T 1 19-039) %
HCHEMIL 720
2) Hik
(1) HlsEB LR

BNP OMIERIEIX, 294 M FA v F @Il X 51k
FRNBIEUWEETH Y, B HFEEr I3
ADVIA Centaur CPB X U7 I )VIBNP (¥ — 2 Y A
NVAT T FAT T AT A7 A) AV TITo 72,
W52 PR 1R %8 2 7235 A S TR BRIl E L
720 D-dimer ®5EIX T 7 v 7 A B E 2 HEL L L
724 By I R L S 2 CS-5100 8 ) 7 A — b
TM -D¥A =A% (¥ARXv 7 A%) Z@HH L,
(2) WEHE

/AN TOBHELEGLY, Fhw, 5, BNP (pg/
mL), D-dimer (u g/mL), Cre (mg/dL), eGFR (ml/
min/1.73m2), CRP (mg/dL) ®O#zk L L EME) (Atrial
fibrillation : Af) 7 & ONZ0AR4 (Heart failure : HF)
OFHATAEL, EOE RO ZIT> 72, af, HF O
IR EED S ARIER ISR S N6 %A
& L7z MR AR, MM TE B % tp el (U5 BR ),
ZOMIEH ZBI% (%) THRL7Zz. BRIME & LT,
BNP 5 &£ O D-dimer % Fi\>C CI# & non-CI#, &K
N X 2508, M7 IAI ) =T o770 FN—4—

(rt-PA) BSB) & JEEInFl ol 2 e L, feE%s
Bx ClB XU CEDRH M, M ZHA% Filn, MR, #I1
WEIEHE & LS Ema L7, 72, AfE
HiZRET 2B EZZEL, N5 E2RANL7ER L
Propensity Score Matching 12 & ) 8 & L7z 5ERI 12D
WTHSERNT AAT 5720 KGR & % o 7 FEGNE R AR

F TR O ERINC X o TERRIT R R S HRE %
BERNCEHE S N, ZNZNO5H T B ERICE DN T
1T o 72 BEPERE DRI & L ¢ ROC Mhi#3 T i (receiver
operating characteristic-area under the curve : ROC-
AUC), &P (%) - R E (%), + v X H (95%
Confidence interval) % # i L, NIHSS score ® i
WHETd o 7ZEFIZ OV TIE, BNP B L U D-dimer &
DFHBIME % R L7z
(3) MEEtFITFE

HIED T RO I TH ) IEREO IR E R LEL L
BB ENPS, 2B OAF LB ¢ 2H5%E, Mann-
Whitney U#MsE, 3EEMI UL D354 1213 Steel-Dwass 12
LB L ERBMELIT o720 SERMITIIZ2THO D A7
1w 7 AJFGHNT R Ve F72, HBEOMEHL v %
7 AN ZH5E & LT Spearman D NEMAHBIREIZ L - T
FENT 24T\, A EOKEER A & LR A I Bz D) L
Wrl7zo ks, & COT—ZHTIHRR S HA R —
CADIY Vigat 2 M L7z,

3. MR

1) EBIER

JEBIT 5% Table 112783 o MHER 7602 OMNRIZL,
Bk - 4534 (596%), THIEHT6RE (68-82), ik :
307% (404%), FIERS2mE (74-88) TH Y, CIHE
65951 (86.7%), non-CI#E101%1 (133%) T & - 720
FEAIRAENL 7 7 10 — AR ERAEZE  (atherothrombotic
infafction: AT#) 22161 (335%), 7 7 F#i% (lacunar
infafction : LI#E ) 7961 (12.0%), O J& V£ B %8 # E

(cardioembolic infarction : CE#E ) 25661 (389%) %
D Ml ik A %2 (stroke of other determined etiology :
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Table 1 Case background
all Cl non-CI
(n=760) (n=659) (n=101) prvalue
Age Quartite rangs 78(69-85) 79(70-85) 75(64-82) 0.0005
Male no0 453(59.6) 385(58.4) 68(67.3) 0.0894
af oo 201(26.4) 186(28.2) 15(14.8) 0.0045
HF neo 68(9.0) 66(10.0) 2(2.0) 0.0084
BNP gm) 77.0(31.3-201.5) 92.5(36.0-230.3) 32.9(18.3-75.5) p<0.0001
D-dimer qgmn 1.2(0.5-2.8) 1.2(0.5-3.0) 0.9(0.3-1.6) 0.0014
Cr wgaw 0.83(0.66-1.04) 0.83(0.66-1.05) 0.82(0.65-1.01) 0.4160
GFR Gulmin1.73m2) 62.2(48.8-77.4) 61.8(48.4-76.4) 69.1(52.1-81.5) 0.0245
CRP wgan) 0.17(0.07-0.67) 0.17(0.07-0.66) 0.18(0.08-0.67) 0.7346
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Table 2 Case background extracted by Propensity Score Matching

all CI non-CI -value
(n=190) (n=95) (n=95) P
Age @Quartile range) 78(69-82) 80(74-84) 74(64-82) 0.0003
Male a0 117(61.5) 55(57.9) 62(65.3) 0.2965
af ao0 26(13.7) 13(13.7) 13(13.7)
HF w00 4(2.0) 2(2.0) 2(2.0)
BNP Ggmu) 53.9(23.2-116.5) 78.0(32.8-169.9) 32.9(16.8-64.3) p<0.0001
D-dimer ¢gnn 1.1(0.5-2.3) 1.4(0.7-2.8) 0.9(0.3-1.6) 0.0014
Cr engan 0.81(0.63-1.01) 0.77(0.62-1.01) 0.83(0.65-1.00) 0.6124
eGFR tmin73m2 67.9(51.1-80.7) 67.8(50.5-82.4) 68.2(53.7-79.7) 0.9684
CRP (g 0.21(0.08-0.80) 0.29(0.07-0.98) 0.18(0.09-0.68) 0.5333
All cases Excludes af and HF Clinical type rt-Pa
10000 10000 10000 p=0.0186 10000
p<0.0001 p<0.0001 [ p=0.0202 ]
p<0.0001 »=0.0006 1
Q <0. <0.0001
g g P <0.0001 'X_|O g o
1000 1000 1000 ) ° 1000
o [E]
o
€]
100 100 B 100 100
10 10 10 10
14 14 1 1+
CI non-CI CI non-CI AT Ll CE other un rt-Pa non-rt-Pa
Fig. 1 [a] Comparison of median BNP by category
All cases Excludes af and HF Clinical type rt-Pa
1000 1000 1000 p=0.0383 1000
p=0.0014 p<00001 | ]
p<0.0001
100 o 100 100 8 100 °
@ o g o o 5} g S
[s] [¢] e} 8 [0
10 o 10 o) 10 g g g 10
i 8 [
1 1 1 1
0.1 0.1 0.1 I i J J J 0.1
0.01 0.01 0.01 0.01
CI non-CI CI non-CI AT Ll CE other un rt-Pa non-rt-Pa
Fig. 1 [b] Comparison of median D-dimer by category
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Table 3 Multivariate analysis by logistic regression

analysis

ClysnonCl Partial egiession gyangartoror  Odzzratio 0% Com 9™ pvalue
Age 0.0220 0.0049 1.0223 1.0124-1.0322 p=<0.0001
Distincticn by sex -0.1420 0.2304 0.8676 0.5523-1.3629 05377
Af -0.1133 0.3457 0.8929 0.4534-1.7582 0.7431
HF 0.2488 0.7889 1.2825 0.2733-6.0193 0.7524
BNP 0.0062 0.0017 1.0062 1.0028-1.0096 0.0004
D-dimer 0.0106 0.0181 1.0107 0.9755-1.0472 0.5567
Cr -0.0608 0.1076 0.9410 0.7620-1.1620 05723
eGFR -0.0032 0.003% 0.9968 0.9891-1.0045 0.4187
CRP -0.0415 0.0405 0.9594 0.8862-1.0385 0.3050

CE vs non-Cl

(n-357)
Age -0.0030 0.0067 0.9970 0.9840-1.0103 0.6604
Distinction by sex -0.6847 0.3177 0.5042 0.2705-0.9400 0.0312
Af 1.3885 0.3725 4.0090 1.9320-8.3192 0.0002
HF 0.2050 0.8172 1.2275 0.2474-5.0908 0.801%
BNP 0.0118 0.0021 1.0118 1.0076-1.0161 p<0.0001
D-dimer 0.0345 0.0259 1.0351 0.9838-1.0891 0.1835
Cr -0.2350 0.1998 0.7906 0.5344-1.1696 0.2395
eGFR -0.0053 0.0053 0.9947 0.9844-1.0051 0.3160
CRP -0.0136 0.0587 0.9865 0.8793-1.1069 08178
CE vs AT,Ll,other,un
=659)

Age -0.0090 0.0045 0.9911 0.9825-0.9998 0.0448
Distinction by sex -0.3849 0.2127 0.6806 0.4485-1.0326 0.0704
Af 29575 0.2551 19.2500 11.6766-31.7356 p=<0.0001
HF 0.9462 0.4388 25758 1.0898-6.0877 0.0311
BNP 0.0015 0.0004 1.00156 1.0007-1.0023 0.0002
D-dimer 0.0308 0.0126 1.0312 1.0061-1.0570 0.0148
Cr -0.3449 0.1152 0.7083 0.5651-0.8877 0.0027
eGFR -0.0074 0.0041 0.9926 0.9846-1.0007 0.073¢
CRP -0.0259 0.0408 0.9744 0.8996-1.0556 0.5257

other#) 4961 (74%), HEABEDMIEZE (stroke of
undetermined etiology :un#f) 54% (82%) T&H -7z,
CIF659 B 5 + 18661 (282%) 1L Af, 664 (10.0%)
EHF Z g SN CB Y, CIHE Tldnon-CIH & i L
TINLLEBROEFRIAEIIEMERL

(p=0.0045, p=0.0084), Il ifi I H T & CI# @ BNP,
D-dimer TH EIZHME % 7~ L (p<0.0001, p=0.0014),
eGFR CIZAHEIZME% /R L7z (p=0.0245). Propensity
Score Matching |2 & U :#H S N7 REGNL 19061 TH D,
45, BNP, D-dimer CHEZ% 7o 7 (Table 2),
2) ERFEICE P REDHE

CI#® BNP 13 925(36.0-230.3), D-dimer 1+ 1.2(0.5-3)
THY, nonCIHF LILBELTHFEIIEMBERL L

(p<0.0001, p=0.0014), AfB L 'HF 2 A 3 A fEH %
B 4% L 72 ¥ &, BNP 528 (282-122.8), D-dimer 1.1

(05-24) £7% ), BNPOAEEIIEMETH-72 (p<
0.0001, p=0.0781). 4% fifi WK 9 & T &, CE# ®BNP
2264 (118.3-369.3), D-dimer 19 (09-39) T L
FAamRL7z (p<00001)o rt-PA 0 MISAER] &
JEdEFR ORI x bk L7728 25, RICHEREIER
5N 72 (Fig. 1[al, Fig. 1[b])o
3) SELEMN

FHHOLEREMIT 2O v xR 2485, CI
TIXAE#1.0223 (1.0124-1.0322 p<0.0001) & BNP 1.0062

(1.0028-1.0096 p=0.0004) |ZHE B x RO/, AfB
Y OVHE % 844 L 72 542 48] & Propensity Score Matching
12 & =TI S 72 190 EBI O T b FEROR R 255
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Table 4 Multivariate analysis of cases extracted by
propensity score matching

95% Confidence

Rl Partial 19810SSIoN  Standart error  Odzz ratio Confias p-value
Aee 00293 00144 Loz97 10012-1.0591 00412
Distinetion by sex 04312 03519 08770 0.6400-1.7481 0.7002
A L2412 06444 0.2890 0.0817-1.0220 0.0541
HF -1.7505 1.6165 0.1737 0.0073-4.1280 0.2789
BNP 0.0075 0.0022 1.0076 1.0032-1.0120 0.0007
D-dimer 00143 00254 L0144 0963110683 05895
or -0.4871 05744 06142 0.1993-18942 0.3965
cGFR -0.0002 00084 09998 0983410165 09804
CRP -0.0191 0.0684 1.0193 0.8915-1.1655 0.7797

Table 5 Comparison of differential performance
between CI and clinical types

o Markersin i o Odds  95% Confidence
SampleSize ok Cutoff  Sensitivity/Specificity(%) 1= intonal
BNP 607 20010 7.5186-6.3558
“ “ o Ddimer 11 17501 11519-2.6866
BNP 184 76593 7
1 1 7
c © © D-dimer 05 17671
322 BNP Ex) 17978
’ D-dimer 12 13209
BN 33 17586
180 .
D-dimer 11 0.8258 452515073
BNF 024 94148 105306-35.7942
e 57
D-dimer 13 32300 19911-5.2101
BNP w22 2139 1037563971
other vs non-Cl 150
D-dimer 13 18918 0.5434-3.7933
B\P 70 20108 T980-8.1224
a 185
D-dim 1 21196 1.0798-4.1607
. BNP 139 104068 72231-15.1085
B D-dimer L1 28103 2.0114-3.9265
750 BNP.D-dimer 60.7, 1.2 26922 1.7522-6.136¢
387 BNP.D-dimer 1024, 13 108958 6.3242-19.1185
559 BNP,D-dimer 1139, 1.1 91.0/443 52595 5.1560-13.2311

b7z, CETIE, Af 40090 (19320-83192 p=0.0002) @

R e Ui &, D-dimer (34555 B4 F8 12 BE G L 72
MR TH 72 (Table 3, Table 4),
4) ROC-AUC #&#f

BNP 5 & ¥D-dimer ® ROC-AUC {& % 1.2 110.700,
0599 T v, Propensity Score Matching {2 & - TR
S 72 1904E B T 130696, 0634 T d - 72 (Fig. 2)o
BNP O cut off fii # ROC-AUCH#HT & 0 & i L 7260.7 12
R L2, KEE 605, HESLEE 723, 4 v XM 4001

(2519-6.356) %R L, LR EMETH S
184 TRk 72 & LKL 885, HFHREE 257, 4 v XM
2659 (1.603-4.441) T&H - 720 D-dimeridcut offfii 1.1
T D6.6, BFEEEST 4, v AL 1.759 (1.152-2.687),
cut offff 05 CRPE 792, FFEFE3L7, 4 v XIH1767

(1.116-2.798) Tdh o720 HHRHFICTIX, Fo8EIZH
L CCERCRIFA#MRER L7 (Table 5),
5) BNP, D-dimer & NIHSS score MDHBAM

NTHSS score Dl 2SI HE T & o 72 244 F112 D\ THH
BEM: % #esd L7 (Fig. 3[a], Fig. 3[b])o BNP Cidy=0.01x
+8.3485, #H B #& £r=0.400, D-dimer T & y=0.1288x
+9.9423 HH AR Kr=0284CH Y, WIHHE & b HFEIZIE
DOFBIBIFR 2SR 57z (p<0.0001) . FEAHAIC X 5
g Clx, CEMoABNP CHIBI#R%r=0.366, D-dimer
THIB AR Br=0267 & & % IEOHB IR % 520 72



A 25T B % ok 5 & L 72 BNP 8 & O D-dimer ORI FI 14 B % #E

CI ve non-CI
(Excludes af and HF)

e— BN P

s AUC e e D-dimer

BNP : 0.6546
D-dimer : 0.5598

CI vs non-CL CI vs non-CI
| 1 (Propensity Score Matching)
08 08
06 06
w w ’
& S em— NP & J am BINP
04 4 AUC == == «D-dimer 04 AUC == == o D-dimer
! BNP : 0.7001 BNP : 0.696
02 D-dimer : 0.5989 02 D-dimer : 0.634
0 0
0 02 04 06 08 1 0 02 04 06 08 1
FPF FPF
AT vs non-CI LI vs non-CI
1 1
08 0.8
0.6 0.6
o w
I em— BN\ P = e BNP
0.4 d 0.4 4 D-gi
AUC == =D-dimer ’ UC == =D-dimer
02 BNP : 0.5735 02 “  BNP:0.5637
- D-dimer : 0.5380 b D-dimer : 0.4638
0 0
0 02 04 06 08 1 0 02 04 06 08 1
FPF FPF
CE vs non-CIL other vs non-CI
1 1
0.8 0.8
0.6 0.6
w w
& P e— NP S e— BNP
04 s AUC == = «D-dimer 04 AUC = == «D-dimer
¢ BNP : 0.8759 BNP :0.5773
0.2 D-dimer : 0.6976 0.2 D-dimer : 0.5599
0 0
0 02 04 06 08 1 0 02 04 06 08 1
FPF FPF
un vs non-CI CE vs Clinical type
1 1
038 08
0.6 0.6
W w
& — BNP & e BNP

AUC == = «D-dimer
BNP : 0.6959
D-dimer : 0.6128

04 AUC == == D-dimer

’
4 BNP : 0.8116

0.2 D-dimer : 0.6623

Fig. 2 AUC evaluation of BNP and D-dimer using ROC curve
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All cases LI other
3000.0 2000.0 2000.0 4
_ 1750.0 1750.0 4o = -16.97Tx + 273.35
2500.0 o y=8.6307x +111.62 y 206x + 90.928 y=-16.277x + 273.35
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Fig. 3[a] Correlation between BNP and NIHSS score
All cases LI other
30.0 300 4
25.0 © (o} 25.0 4
0.0381x + 1.2431 ¥y =1.3743x - 0.8406
fg 20.0 o 3 200 4 ©= 05207
| n=14
hS) o = 56
150 o P <0.0001 2 o p = 0.4427 b =0.0056
a & 100 4
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T 4 0.2671 =0.2818
a 20.0 r O_-;l“ a 20.0 4 o 17” % 20.0 4 .
n=16
e p=0.3381 g o p =0.0036 W
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o o E
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Fig. 3 [b]
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Correlation between D-dimer and NIHSS score




i 25 B % ok 5 & L 72 BNP 3 & O D-dimer O RRIR 1WA I B $ 5 T

(p<0.0001, p=0.0036)
4, EE

CLIZ IS AP D 3k 72 2 B 2812 & 2 KN D (R 12 &
STHISRI SN, DD VEZORM»S 5 v 37
HANR, dwEihd e bz, TRV F - ReRl
ANV A, BUNERGE, BE - BEROGOWEEL, %
IEB L OERMRMREE EO/RE LT, Ml 707
Mg, mEMNEMBOEY L6570 THLY, &
NHRINEREE TIISHOREBEREEAEL VLI L,
BEE SN BENC L - TEHEBEEOTERE BT 52 &
TRIENE & 7213 R ONFZ 7 ETRRE D BEE K T3 B — T
BV ENL L, BWICHETAHE LR v,

Lelal, CIASEEDILTE B % % 512 BNP 33 & UV D-dimer
ORI EAT - 72455, CIEEOBREMITF & L T282%I2
Af, 100%ICHF % & B L T B 1, BNP 7695pg/mL,
D-dimer 12y g/mLEFEIZEH L TWD Z L RS
N7z BNPIZBRIRIEEZ AT 532D 7 3/ FRikFk(C
Lo TR ENERTF FRVEYTHY, LEBEND
P - EEWAHIE 7o, AAUERRIE EA<
O R S L TERICEINT 2, 20720,
HF W EmAEE, 1) A 7 5F-fli & B3 2 1N A 4+~
— =L LTSN TWBED, AfOLFFESS 22 E4E
finft, BAREDPBNPEE LA €2 LML H
%o D-dimer [ IMETEEL & MEBOG % SOWE L, &R
DOTCHERCMABIERE 2 &7 1 7)) ¥ A OFB I ATHE L
LA T 5, CIEFCIREREOEAL KRS SN D DS,
eGFR & BNPIZBI T 2 &G ICH S L7284, eGFR{H
P OIEE SN EREK T ORBII DV EEZ LR,
S5, SO REZIC L DHEGETILCED KD
L\ kDS, CIOEHE & BNP, D-dimer ® ES 121
A7 5 NCHE A DS L Twb L Ezx bz,

CLE MEMAEDBEMEIZOWTIE, IhETIIWL
DOPDIREN % SN TWDH L2, Hasan b9 D X 7 il
Tld, CRP, P-tL s F >, KREVATFA VHCILES
EREHOENT A= —TdHY, GFAPHCI & I
Wiz s2~—7—Thoz#HELTWwD,
Montaner 5 1%, 7074 O CIEH #xf & & Lz 1M/
44 <—7—OW%E T, CE&EHZOBNP & D-dimer 451
ALTWDZERHE L. 082 L L PRl g
3% &, CIH®BNP, D-dimer @I H & b non-CIH#
EHE L TAHREICEMETH D, EEORE % R 54k
KTHo7zo FFIZBNP TIIAFB L OHF 022 CHfE
ERTIEND, TN ERILIERIC L AHETTH
HEIZEETHY, 512, Propensity Score Matching

& - TERBSNIEB TOLEREBITIZB VT O AR
MK Tho7ze Lo L, FEMERMERIIBNT
BNPA EHT XD ALIEHASNTERL, AfH b0
WFHF 2 1E U & L7 2 L B O A DS BNP 1
FICHEG L0 EZ 515, CIOBRFIIL#Y)
TR EAT) L OO TEETH Y, F#ICCE L)L HipH
OFFFERAZ AL, FEE - JLUEIEL, FEARTH
HEREINTVL I LMD, R MIGEHET) &
%/id %o CETIEBNP 2264, D-dimer 1.9 & 372 Lk
AEROTEY, ClOWESGHH, F¥IZCE L ofilics
HETHHELY L L TwbH I Ehb, BNPB
& OD-dimer O Ml 52 ASHUEE 95 2 R0 P /MO i 7% &
EREOBEICOHEUDEEZ DN, EHI, AEE
Do 72 b OO, rt-PA BHESEEA] RE R FEE 4.5
R R LA 8 PR CTE B IZ 33\ T BNP @ A 252
Shiz,

Whiteley 5 1%, CIZWrICHMH &% 2 5417290% DL
FOBEERTSEO~Y— A — &, 90% L EofERE S
RL7CED~Y — A —%#E Lz, —77, SZWIEREIC
RADBLHE—~ ==LV b, HHO~—— %A
bRV TF—H =L M IThI T3 Y,
BNP, D-dimer, MMP-9, S100 8 # & &~ VF~—7
—1&, BRZEh O EE I ERE 86%, FFFLEE37%, it
RHIZIRET A &, TRIET3%, FFEET72% TREFH L O
XBIDSHHETdH - 72DIZKF L, caspase-3, D-dimer,
MMP-9, sRAGE 7 & 6 4D & 11 & F v 72405 Tla &
FE98%, HFRE1T% CTHhol- LMLz, ZNFTIT
WZe S N72CIDNA F < — 71—, HE DAL HE
RAEFEF TOMHMNMEL EFERIZE  OBED D 5 25,
A Hv72BNP B £ O'D-dimer (&, HIEEIEDLLELT
AR CHMIEAREE - FBIMEDSE <, & ) RN HE R & 2
THIENTELLD, £ ONERTHEA - JESNT
Who fERIMEREICEE S % MET T3, BNP®ROC-AUC
730700, JEEE60.5%, HFEEET23% %R L, cut off fE%
184pg/mLIZED 72854, EIEIX85% DL & 7R L 72 2%%
HEEITFE AT L72s D-dimer ® AUCIZ 0599, &
56.6%, 4FIEFEES74% TH D, cut offfli % 05 u g/mL I
EDHAETYH, EEIXI% ARG TH o720 LT,
CEx # R W T & L 72% A BNPOAUCH0.876,
D-dimer T120.698 & CIO# ] & V) m WAFE CTCE % X
MTEBEEZT

NIHSS score lEMH A HERDOEIEE %2 KL, CET
HHET I A I A & 72 L D L IFEE oK
A T I REME DY Ve BNP B X U"D-dimer 13 CI#
7 B UNIZ CE @ NIHSS score & 7 7 7 IE O H B B4R % 72
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9, FHREAERE D LB OFHl~— A —ICEH &
FTAHREL DL LS, Clast) IR 3 2z
BERIIKREVEER D,

AHEOTLBR L LT, AT — 7 2Bkt D
LT 27280, WHIERD S MoAgsRa, gt £
TORHDHE— SN TV ewZ &, D-dimer (& [/ —[EE&
TdH o> THIRIMEMC L > THREEICZE) 2 93 fElk
Wb L, AfBLOHF DA OLEBR NS 7V A
VR EDERPA TR ETHE, T2, CITH-
72 659 B O NTHSS score & &EBI T T & 2o 72
CLICHE DR Z RO,

5. ¥5RE
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BRI E ORI 217 9 LT & ) Rz~ — 7
—ThrLEROLNT
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Latex Agglutination Assay % JRIE & 9" 3 I1gG4 BIE HE D MHREFTME
— 18G4 SEFERI DML 1gGA B DHEFE H 5 & 7= BIE _LRRER LD L EMH—

Latex Agglutination Assay % JRIE & 9 3 IgG4 AI5E s ZE D MEEFT
— 1gG4 EEE S DINE IgG4 EDHEIE H 5 & - BIFE _LIR{ER _EDHE M —

Performance Evaluation of IgG4 Measuring Reagents by Latex Agglutination Assay
and Necessity to Improve the Upper Limit of Measurement in Patient
with High Level IgG4 Change.

BT IBHER MRS AR @ligmt SHESESKE S/ K

Abstract Latex agglutination assays to assess the performance of a reagent to measure immunoglobulin G4
(IgG4) levels demonstrated a coefficient of variation (CV) for intermediate precision of up to 9.2% and a lower limit of
quantification of 4.5 mg/dL at 20% CV. The linearity was confirmed up to 676.8 mg/dL. IgG4 values increased by 5%
when the turbidity exceeded 2,061 FTU. The relationship between this (y) and the conventional (x) methods for
standard spindle regression was y=1.18x-12.4. There were no influences on IgG4 values in samples (IgG:2,017-4,546
mg/dL, IgA:409-2535 mg/dL, IgM:304-6,576 mg/dL, RF:509-3,364 IU/L, M protein:3.0-46.6 mg/dL). We confirmed
the dilution accuracy in most analyzers for up to 50-fold dilutions (1,250 mg/dL).

The 95% percentile of IgG4 in healthy adults was 9.2-140.7 mg/ dL. These results showed the utility of this
reagent in clinical settings.

However, the upper limit of measurement (1,250 mg/dL) was too low to interpret the degree of IgG4-related
disease (IgG4RD). In this study, 6% (28/444) of tests had 1gG4 values above 1,250 mg/dL. Improvement of the upper
limit of measurement will allow more widespread use of this reagent.

Key words latex Agglutination Assay, 1gG4, postzone phenomenon, 1gG4 related disease
ZWEEEGEIZ VTS, FL—FEY 7 A ERD
T L72llEE L o T,

L2 L, IgGARD @ Ifi i 1gG4 i FE 1k, LA-1gG4 Ol
5 FIRME T3 5 500 mg/dL % 3& 212 L8 B 5EB A% <

1. ®8

TgG4 B (IgG4RD) 1%, DAETIHER S N/-4
GO RFEWIEB T, TOZWIITIMNE IgGL DI EH Vs

HThb, BUE, IgGLOUEILRIEILS S Lzl
EED 21038 A%, EN TP O3 Hr i Cl 2 w]
RERRE ORIZEE LS ERTH %,

A AgET U7z IgG4 Ml itdE (DUFLA-1gG4) 1£5 7
v 7 ARIEILEE R EE L L, IgGA ISR DR W E
Jra—FVHEEFHL TS, SO0, 1gGl,
[gG2 B L U1gG3 & DA FUMEHE <, [gGA I RMED
BOMENETH 5. F70, 1gG4DEHEYE DT

ROV ERHROIR 2 BIET 5 I HIZHEH M %
T % DD B b/, 4l LA-IgG4 D 1knE
S 20 2 eG4 B il 3AEBI IS 31T 5 I [gG4 D FE &
IHREDHER 2408 L, LA-IgG4 Ol 2 #EHH D IR A3 2
WChHhDHILrWET S,
AW, KEL X 2 ORRRAT e O Bl 22 B & D KRG
(KRERFE5976) &f+CTIT- 720
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e & AL 554555855 %

2. BIERE B LCBRESE
1) &=t
AR ORI 72U HE PRI BT A HE R A 2
DFEFKIMFTHY, Wi bIEdsE, Bl THW .
2) BIFEHRE, AEEEHLCBHERE
© K

FHliOR G & 2 2 ERIEE, =y b=K—=XT 1%
WA EHE [N-7 v+ LA IgGd=v h—FK—] &
L7zo MisEZE@EE, MBS ttH N T2 /0y — X
Labospect008 % HI\v» 72,

M FEFT Fig. 11278 L7z Latex Agglutination Assay
FERFHE L CTn5, I~ Abte MgG4E/ 71
— APk (MAb) 2 FURSE2 &, FURTEBE AW
AR END, Ik MeGAEET 7 v 7 ART (La)
IINT B L HAMICEEMAER SN D, kRO
IgGA P71 T UZ, La L EEME TN 5 MAb A% <
%0, WESEIML TS %5, —7F, Bt
DIgGAN LT IUL, La L EEIAZ LT 5 MAb A7
7Y, WEEDPEHA L CRGEEIFK 2 %, LT, 570
nm DK TMAD & La2s Tk L 7z BB o & 2 ot
ZAbs e LTHBEL, 3BT IgGAiREx ERmT %,

HBRAN = VEAEO720, HEHI TR TH S5
DAL 72t%, WET 2 EARIRELR>TWA,
b LikdE X — 7 — 5 5E L T B 352 EBRAE 500mg/dL
B2 72 A3, % 261 Labospect008 754 § 4 ek
OHEEARES0REE AR CHlE T 52 LA FET
Hbo THOLHBARICL > T, W% ERE500 mg/
dL @ 2551241245 5 1250 mg/dL F CTHIED W e TH
%o

@ xR

ORI & 7 B ER R, R AHIE S Y
il [gG¥ 72 ABS-TIA3 IgG4] % vy, s
XA ARTE TR BMS000 % v 72,

HEEHE L, 7 v 7 ARELEETHY), € igG
T7 0T AT LR ru—F AR (evY) 2T
9 7 ARFIEIEL, b G4 kORI E A E
596nm CHE =T bo  FEHENYHE IZERM-DA470k/IFCC
Thbo HBRHEIBEIMEETH S,

3. MEANR
1) PEBESEE
(1) ¥E

PRATREREIE, 50 mg/dL, 150mg/dL @ 2FE5H D
FHHUR GUERE IR B X 07422 mg/dL
D b TV 0 3HERE % i 20 [IE L 72
FINKEEE I, BEATREFE CHIV» 7250 mg/dL,
150 mg/dL @ 2 OE HHEL B £ 18129 mg/dL
Dt N7 = )VIIEOEE 3D FEHZ OV T,
1 HOFRI & PO 20EE L, Ttk 15 H
NaR L7z
(2) RS
R GRIERETCILEE) & A AR
KIS THML, 0~147 mg/dL T 8 stk
VR L 720 SIS ORIEEEAR 2 5 HEIC b7z
D2FEMIE L, CVAT20% %R L 72 & 4 7
07 7 4 VK (precision profile) #*5 K E &
PRFEE L7z
(3) HEMHMEB LKA — > O
R E LRIl s R LT L,

B (R2):
IgGARHESTYIZRIF

E—55E (R1) :
IGG4E /IO~ FIVFIAA(M-Ab)

EEFAE

g . <7

&
WY o & 33 PR

R2
5 %k & | —> ped ;k &
x> ¥ >
4

AA}.-I %‘ %
ZEOIgG4 M-AbDIEDN AR RN R

ERE : IgG4=IRE

Fig. 1 Latex Agglutination Assay
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Latex Agglutination Assay % JiUFE & 3 % IgG4 Il DOV AEEFM — 1G4 B EAER O LT 1G4 ME D IERS 22 & A 723158 L BRAk ) _E LB -

HE RN BB 2 205 A3 2 2%, EMAMEB L
KA NV — v ORERICIE, BEEEETT) SR X
N7MERH OFE (400 mg/dL) % R fRe37301
ETDHHETEL 720 £ > T, 8000 mg/dL »
B LT, AP AR T 20 BERS IS AV L 1 B
2o & 3FEME L 720
(4) THWEORE
THWEOREL, THFzv 7 ATIA (¥
ARy 7 AGASHIE) TR Lz, T
FrvZATTAE EYLEYC 2] mg/dL,
EYIVE YF 19 mg/dL, EIAEZ7 HE 2500
mg/dLB & H O (v~ Y v B 2200
FTUZ & ATW/z, ZhbAMcEmAE 7O
IZOWTE, HEMECTEST A~V M) v 7R
IO CRERR T A 7200, FEEUK TN S 472
ek ORl 7 — Va5 1070 mg/dL D EILHE %
R, PR THEIMEE L7z,
BHHAE (IgG4 150 mg/dL) I TF#F v o
AT I AB IO F OBRUEIME % BRI
L, ZbFExRD,
(5) iR & DAHE
BER AR 100122 W»T, LA-IgG4 & A ig
#D1gG4ME » 250 mg/dL £ TOAHMPEY &, 500 mg/
dL & COMM ZHERR L 72,
(6) 17 EE, RFEMEDS L OM&EHHRAE
(2 BT % IR UL OHER
1gG 2017~4546 mg/dL @ 304 1&, IgA 409~
2535 mg/dL ® 30 1k, IgM 304~6576 mg/dL
D 301K, RF13509~3364 TU/L D 3041k B &
UM & 13 3.0~46.6 mg/dL O 35 AR DOV T,
JEUf% O TgG4A I vE Ml & A B AHE K 12 T3 A L
7ol EDIgCAMENM & & K L 72,
(7) PHHHEEE BT B ARG OMERE
PUH I EE I BT 2 AR EEOEEIZ LT O
T LT ot WEOGH/ST A — 5 (20157
#No. 1, @HFHF/ ST 2 —% (G0fEHN) %
No. 2B L PR/ T A—% % No. 3& L7z,
NSO IHEHEOFH /8T A—=F12BWT, 50
mg/dL, 150 mg/dL O BEE L v~ 7 — il
154221 mg/dL O & F 3O FAAEHI OV -ClllE
fEDOTFHE (R 2000m) %2 L7z,
2) HEHHOEY
MBEO Nk B R 303 % (B 117 4, ik 186 44,
AT 19~607% T, PHFlEr+ SDIT 28 £ 35%, Lk
28 +55%) OMEXHWT, /¥ /85 A M) v 73T

MiEIgG4D 5/ 8=t > v & A WEZFHEH L7z, BiEE
WD MEE R RS B 720, FHETHEX (p<0.001) 2
TR L 7= thiE & Fh L 72,
3) IgG4EERIFDEE L IgGA4EER ICH T 2 MiFE
18G4 DHEFE

201944 H9H 06 A O L2 BT 5 I
IgGADIRFAM D 9 b, RIEHAEITCHRIET 5 M52 L
FRAES00 mg/dL &, HEBIGH2EE DA 3 5 I KA UG
HhHIE S A RIE 1 BRAE 1250 mg/dL % 1[0 - 724
TROBE X ME L 720

ZoW, HEMNM6r Hx &2 EiZbizoT
1gG4A71250mg/dL DL b %& 7R L 729E B2 2T, 1gGA il
EEIR, TRREEDOHER Z A L 720 FRAIZIESIER O
WAL 72,

PHTREE DO CV I, 50 mg/dL, 150 mg/dL ® 2
OB R GRS TR BLUoe b
— VG T, #NFN25%, 1.7% 8 L 807%T
Hotze BWMEDCVIE, 9.2%, 29% B £ U°3.0%
Tdh -7 (Table 1),

(2) sEmRH

il 717 7 4 )V (precision profile) 75

K72 CV20% D E 1245 mg/dL T, AIEHE L

Table 1 Repeatability and Intermediate precision

Low Hight Serum pool
N 20 20 20
Mean 59.2 149.5 422.1
Range 5.3 8.5 12.6
SD 1.5 2.5 3.0
CV(%) 2.5 1.7 0.7
(Units:mg/dL)
Low Hight Serum pool
Day 15 15 15
Mean 50.0 150.9 129.6
Range 14.3 14.9 12.9
Within-day precision 1.2 2.0 2.8
Between-day precision 4.5 3.9 2.7
Overall precision 4.6 44 3.9
Within-dayCV(%) 2.4 1.3 2.2
Between-dayCV(%) 8.9 2.6 2.1
OverallCV(%) 9.2 2.9 3.0
(Units'mg/dL)
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EEMA L HEL 554555555
150 1,000
% 676.8 /dL
z .8 mg
& 750 l
y=0.58x-0-6% < Y,
100 r=0.9538 2 S
>
CV%
* CV20%=4.5 mg/dL ! 500 N
] (Y
g
=
50 @ 250
D
=
20
0 ‘ ‘ ‘
0 _ 0 250 500 750 1,000
0 50 100 150 Theoretical value (mg/dL)
IgG4 Concentration(mg/dL) IgG4 Concentration
Fig. 2 Limit of Quantity 1,500
a . N N Q Y ° LY Y
TEAMRAE L T 252 FIRED 60 mg/dL % Tl = >
BB MR CH 57 (Fig. 2). £ o
(3) WD L OER NS — > O g .
TR AR GRS TRt O TgG4 IR 1 5 .
8000 mg/dL) 12DoWC, FEEEB D5 & Z B § :
DI HILOH TERES L ) 6768 mg/dL % fﬁﬁlé 2 e
RFEFRL 720 6768 mg/dL LA LoD Rsi R g N
%ML, #1300 mg/deT—iEﬂLLn%x l~ s N
— VHISUEFEO 0o 72 (Fig. 3)o o L ‘ ‘ ‘
(4) ﬂﬂ,’f%’g@%ﬁﬁ%—'} 0 2,500 5,000 7,500 10,000
Y J)LE Y C 2l mg/dL, EYIVE Y F 19 mg/ LG C on (mefdD)
dL, FEIfAEZ 0 2500 mg/dLB kO 1O gG4 Concentration (mg
7 — L LM O LA 7 10 ¥ 21321070 mg/dL Fig. 3 Dilution Linearity and Confirmation of post
FCRBERO LT L L, RV T Vil zone phenomenon
FEIZOWTI32061 FTULL LT, 4 HE0E 5% 7.7 mg/dL, 2.0%, IgM#& 16 # fk T
LI EEEE 72~ 72 (Fig. 4)o v=099x+0.22, —0.2*56 mg/dL, 338%, RF&
(5)  XfHEP: & DFHEY fE MR T y=096x-1.70, — 38 =50 mg/dL, 1.3%
HBETRSBAR 100 AR IZ BT 5 /IR & ORI B L O'M&E H Bk Ty=093x20, —-07=71
&, BUETENEYE R Ty=118x — 124, HHMRE mg/dL, 108% TH -7z WTFNOKEIZHBWT
ci0.991, Syx=1581T & - 72o Ak i fF 0~ b S & SRR &  TRHES 2 MR 332
250mg/dL @ 80 M & 1L y=1.12x — 7.30, HHBEI1R %L 9, 3F¢?:@=H‘Jllﬁﬁti%§&>&7f)*o 7> (Fig. 6)o
120985, Syx=9.70 T~ 7> (Fig.5)o (7) LR HTEEE I BT 5 HBUEEE ORERR
(6) oy a7 Efl, REEMER L OMEHMKE B D Vr)?/\7 A—% (Q0f57A M) Nol,
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2B 5 IR RS ORERR

FfE (x) &3EMAUE (y) OfRE, WHHGE
7 (y—x) Ol £ k(R (SD) B L UCV X
IgG & il M Ty=092x — 253, —22 =78 mg/
dL, 36%, IgA Bk Ty=095x-063, —38=

WA ST 2 =% GOfREAIN) No2B & U790
A RS T A — 5 No3Z NZNIZB T, WFE
N7 TR L 72 3T 0 s RHZ D W O R 3 i

GHISERIEL20[8]) MR L& 25, WADCV
&, WE OGNS T A — ¥ Nol T25%, i
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120 120
110 110
X 100 e o v g 4 N B ] e X 100 ° . o g ® ® o e o -
90 90
80 T T T T 80 T T T
0 5 10 15 20 25 0 5 10 15 20
Conjugated Billirubin (mg/dL) Free Billirubin (mg/dL)
120 120
110 110
. ° ° ° * [ o o °
s 100 ® hd e L4 * ° 100 vy ®
90 90
80 ‘ ‘ ‘ ‘ 80 ‘ : ‘ :
0 100 200 300 400 500 0 500 1000 1500 2000 2500
Hemoglobin (mg/dL) Chyle(FTU)
120
110
= 100 S e °
90
80 T T T T T
0 200 400 600 800 1000 1200
Hemolyzed of O type blood pool by purified water(mg/dL)
Fig. 4 Effects of interfering substances.
500 250
n=100 . n=_81012 ]
w | y=1l18x124 . | ¥ 112x77.30
~] r=0.991 o =R g
2 | Syx=15.81 - = yx=9.70
By oo
£ 500 e g 150
z ; -
< < .
) hd -
@ 200 9 100 VA
g . g
g " z ;
= 100 % s 50 .
o/ WA :
0 0
0 100 200 300 400 500 0 50 100 150 200 250
conventional method(mg/dL) conventional method(mg/dL)

Fig. 5 Correlation between conventional method and new method
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100 100 100
@ 50 @« 50 w 50
D o~ . D o~ S~
é% 0 - é@ 0 MR - 2 0 hie
E® 5% 0 5%,
gE 7 gE S5
A -100 a -100 A 00
0 100 200 300 400 500 0 100 200 300 400 500 ) 100 200 300 400 500
. 500 — ) 500 500 —
E n=30 g n=30 . n=30
i 100 | y=0.92x-2.53 = 100 | y=0.95x-0.63 % 100 | y=0.99x+0.22
) 2 . —
g 3 300 < E 3 300 .g 00
B <5 Efe)
o P 200 o X =5 200
2 g < -ag 200 SE
=t - L g
j: 100 E 100 9\-/ 100
< . 5 < &
@ % -
= "o 10 00 a0 100 500 - o 100 200 300 400 500 ) To 0 wo w0 w0 w
. 4 B
1gG4 original level (mg/dL) IgG4 original level (mg/dL) a IgG4 original level (mg/dL)
Sample of thelgG2017-4546 mg/dL Sample of thelgA409-2535 mg/dL Sample of theIlgM 304-6576 mg/mL
100
50 50
3 g ;
—_ .. ~ 0 Bk
é 2 o e . g ) :
=58 -5 = 8 50
g8 7 &5
HE . = 100
= 100 0 100 200 300 400 500 A 500 & 100 200 300 400 500
500
—_ n=30 < n=35
4 400 _ . > 400 _ 9
2 y=0.96x-1.70 2 y=0.93x-2.00
= =
,§ 300 < 8 800
£~
23 25
B2 200 ¢ T g 200
0 X 2 E
=.E e~
2 100 . B 100
= b .
~
6] 0 (?Z, 0
o0 0 100 200 800 400 500 = 0 100 200 300 400 500
1gG4 original level (mg/dL) IgG4 original level (mg/dL)
Sample of theRF 509-3364 IU/mL Sample of the MP3.0-46.6 mg/dL

Fig. 6 Comparison between original level and triple dilution level by hight sample of the RF, IgG, IgM, IgA, M-protein.

Table 2 Repeatability of the dilution function by 95%tile
. . 0
Hitachi Labospect 9.2~140.7 mg/dL
* p<0.001
Analysis parameters No. 1 No. 2 No. 3
250
SampleVolume (pL) 5.0 2.0 2.0 .
200 °
Diluent(uL) 95.0 98.0 178.0 .
i . ~ 150 . :
Condition of the stirring 4 4 4 =] .
T .
g [ .
n 20 20 20 = 100 s i
5 & %
Average 59.1 61.3 73.0 o0 1
Control L SD 1.5 2.3 44 50 _‘r
CV(%) 2.5 3.7 6.1 o
Average 149.4 144.2 152.6 0
Control H SD 2.5 3.3 4.3 Male Female
CV(%) 1.7 2.3 2.8 117) (186)
Average 422.1 415.5 430.0 Fig. 7 Distribution of healthy people
Pool sD 3.0 5.8 9.2
CV(%) 0.7 1.4 2.2

(Units:mg/dL)
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3000

PSL Pulse 1 g/day l l l

 PSL70,60,50,40 mg/day I:DII:

2500
2000

1500 r

1gG4(mg/dL)

1000 [

500

0 I I I I I I I I I

Rituxan 375 mg/m?

1 46 76 106 136 150 152 157 175 190

Casel
Steroid-resistant IgG4-related multi-organ
lymphoproliferation syndrome.

Day

IgG4(mg/dL)

2500
7.5mg/day 5 mg/day
psL [ 1 2.5 mg/day
2000 | Tocilizumab .
400 mg/Month p
1500
1000 &
500
0

01 2 3 4 5 6 7

Case2
steroid treatment for IgG4 high level disease of
IgG4 concentration for about 8 years.

Year

IgG4 concentration exceeded 1000mg / dL for about 3 months.
4000

o4

(=3

(=1

o
T

2000 |

1gG4(mg/dL)

1000

Case3
no treatment for Castleman's disease IgG4
concentration for about 4 years.

0 1

3 4 Year

Fig. 8 Serum IgG4 high level concentration for three cases

MH /8T A — % No2T37% 5 & 90 AR 5>
Wi/$T A =% No3T61%Thote Thbb,
20 REATIRE L OS50 B A BT UL RGBT CTdb - 72
A, AR CTHEOLT 2380 72 (Table 2).
2) BEGHEOHEE
MiHIgG4e D958 —+ » b & A4 Vi iE, 92~1407
mg/dL CHh o720 WEITtHEIC THEEZHREL, 5
PEDLVEL D BV TH o 720 58—k M ¥ AL
1%, S4EA511.6~1756 mg/dL, LA 86~106.0 mg/
dLT&H -7 (Fig. 7)o
3) IgGASERADEE & I1gG4EEDIEFICH T S
3% 1gG4 D
20194E4 A A5 9H @64 A MO il 1gG4 DKL 5L
44 HAED S B, 500 mg/dL DL koA AT51 Hifk (11%)
o, S 551D 9 B 28R IL F B 4T 4 1 S
B HERFEMO ERTH 1250 mg/dL % Elal - 72
(6%) o
A6 2 H 2 &L 24l Licb72 o T, ik IgG4
ARG BT IZ BAE T o 72 BB D\ T I 1eG4 i
OB %R L7 (Fig. 8)o

FEGI 1 1d, A7 04 FIEHIMEO 1gGABE L fisgs ) ~
JSBEEERRESE BT D o 720 Bl & AR S s E0E 12
AEFTL, 17 AR GEEE) O IgG4 1 1261~2220
mg/dL L EB L7z, ¥— 27132220 mg/dL T, JEKD
B e &I TgGA Wk L 72

FEBI20%, RIOVBE & IR RO F v v A< VIR T
Hotze MFEIGGLOWHIZ LY, EWFEHE L AT
0 A FHIOBEHAE & 7% - 720 BT 24E ] (24 FHI5E)
DM IgG4 M 1X 1200~19134 mg/dL CHEE L, FHo
1M 1gG4 13 1427 mg/dL T&H - 72,

JEBI3 1L, HREERDZ LWEREOF v v AL~ »
T, IR AAET (SIIAGE) o S I 1G4 X
2653 mg/dL T - 7z, Iiilif 1gG4 1% 1460 2 5 3563 mg/
AL~ L, FEHTERO MRS 72 S fE TR~ D
WL, oMK MER SN (Fig. 8).

5. %L

Latex Agglutination Assay % B E 5= F—
R A7 4 H VR A [N-7 v £ A LA [gG4= v
b—R—] ORI, ZEAREIZ B TR B R
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DMACVIX92% TH - 7275, ONEEEDSDEIE1.2
mg/dL & BIFCH - 72 ERmERIE, RIEEEILH IR
LTV ARETHRED 60 mg/dL% T Y, —7F, &
HME12676.8 mg/dL Tl E - BRAE 500 mg/dL % (Al
5 TW7ze U CHIZEMAYME T § A5 RA M — Bl
$138000 mg/dL F TERDO o 72o THIE O FEC
BT, ATy EE2061 FTUL ECHZEHED
BB EBOLN, LT T v 7 AREEES
L OB E 2 B EOZEAL AL Z Z e 3E Y
BEBHTFTH Y, RHIEIZ BT 54 5B TlRIE,
FEEUK TEIM X728 b ORM 7 — )L 4l TYA I O 2
BN ENS, FRIMERDBEDHIE S TR 2 % 1o
PRI R UGS I3 E b0,

X HE R & o H#g T iE 250 mg/dL LL b oo il 2 i T,
AEDR IR IR TEAE & 7 o 7275, AP B &
O IEFEVEDPRE SN TV D EE 2 72, ML, Ak
OHEFIE b L —H Y F A IRRICH Do REBEITER
PEAMR 2N TV % 6768 mg/dL LT o JlsEfiF Tl 45
1P OB e MgG4E /2 7 0 —F Uik kP o
IgG4 L Ea L UATv 7)), HFEICIgGANFELTH
FE2RIBP D IgGARNE T 7 v 7 Ak & Uk D TgG4
BEAEL QAT v 7)), MEESBEELT 22 8
LWwEEZHND, —F, dEEIERE T OIgGL L it
v MgGARY 7 a—F VHEOEENLE 1 AT v T
THZ D720, BRI IgCANTFEAET B & BUS A &
NTRA NS = VEEDPE L TCWAHRENLH 57, F
7o, REFZE 7u—F ke v, PL—HEY T
A RIS B & B AT RE & W CIgGA D A % 5
w L CWAOICR L, MEEIERY 7 a—F ik
W, 1gG4A D FRAE AT FE & LT v 2 W ERM-DA470k/
IFCCY MM & LT b Pl &Y, Rdaig
B0 EREE RS L2z, 72, fErT T v
L REEHES L OMEHOBEWRKIC BT 5 IEFFR
FUBDREETIL, WINOMKIZB TS, FiE L 4H
FIRR T3 AHINL 72 & & DIgGA B E M 1d—3k LIk
FREGBUG & A SN 0o 72

FEHERBHIL /) /85 A MY v 2 THEB LB ED
905/8—tk v F A Vflik L2k T A, 92~140.7 mg/dL
Epolze B/ —ty NI ANMED FREEZ 7201,
B orE6% (26% ~497% T, IgG413141.1~2254 mg/
dL) BLOct24 (235 £ U926 T, 1gG41%1515
mg/dL 3 & U°147 mg/dL) DEEZETH o720 ALY
13508 N DR # % BRERT & LTk 72 JEHERIPH 1L 5~
118 mg/dL TH > 72 L HEF L T\ b F 72 1gGA D 434
ZAEHGIC L D B2 Y RIS BOEHL A % R

538

bODOEBEDOFHIRIZE ) —DDOE =7 % b D20 L
%Y, TOERETLIVF—-FHEE L OHTIlgGAHIE
HIVEEERTIEY ETZbRTWA, ARG CTHio
e & 0 FIEFEPHDSE D & 2o 2 BRI, MRFIZT L
NVE—HFHWEFFHFOEDNEEITNTOLTRENEZZ 5N
oo E72, BT 5203, IgCARBWALM L V@M T
HHLHMELTBY, AREFIZBWT LB LEDIMERT
Eloo TN, IgGA DR 2 LR O R IE 21T,
P, 4EM, BLOTLLVE—FREZH5EE L - k4E
I CHEFHPAZ R ET LI ENET L VEEZ B,

Table 2 & ) 50 A MAEAT 5 MBHMH /ST 2 — %
No. 2D il 5E LR T & % 1250 mg/dL LAk ool 7 if % 5
BIODIHINT A —F DCVIE2~3WHREEEL 2D,
P2 T O BB A REREICIR A 25 2 & Bbi
%o £oC, IgGARMEMREDHEIEIZB VT, FAHEE
fEASIND % 2 & CHRMOBENL 1), FEfEME % PGE
T5IENHMETH o700 BEEIZB I B 1gG4 m ik
OHELARET S L, WHEMA/ ST 2 — 5 Ol FIR
Td 51250 mg/dL % W 2 2 MRS H1IERED Y,
TgG4 B BAR DS T B IS FAAE L T/, TgGATE D 3
FEBIZ BT 2 I 1gG4 O AR EOHERIE, SR L b
KFEORE FRIETdH %500 mg/dL % 3E 228 2 T,
FIRFEBIN /8T A — % O ERIETH 5 1250 mg/dL %8
ZCHR L7zo F 72 1G4 Bl 34 B o ML 1gG4 o I
IEFEHERS IR ORI & SO L CRUCEBI L, Aok
HOWFE AR Tz,

FEGILTIE, Vv EH ok aFas ROV AERO B
XY, SMERED ¥ — 27 52220 mg/dL 2 5 A
SEAVRELT B ISP TgGA IR L, EH 2 TId IgG4 il
A B I SR m A R S N, F LCERS
WZBWTYH, EHEBEOIRETIIIgCLD WML, &850
VY SEIERR & EIRDTEAL L 72e 2D K )12, TgGAfE
TEEORE % SIS % 720, EliliiL1gG4 2>
SIRO N F RN L, #E OB 1gG41E % H A
LTWwWh, & o TARPEIE1250 mg/dL Y b oo
BT LIRSS,

1ML 1gG4 A3IRH B il & 7 B IEF 5%\ TgG4RD 1,
KEZORREPAPEN TV AR WERBETE y 707
VAR &) > SEIERR & 1 S BB & KBIATO Z 12
Vi, Z LT IgGARD DFEBIHE 12 BT, 1gG4 DFEE:
Td % Fab arm exchange®? 12L& V), V7 <FRHTD X
J 7 IREE R 2 BSOS & IgGAD R A Y — VHHIZ LY
HEMEABRAEIL L CHE SN L Z LA METH D7,
REFEIZBWTI250 mg/dL % 8 2 5 @i B C O 5T
PHGE S AUE, FERFRMFUED 7 (R A b — VBB
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A E N2 IgGA DR R WE L L 2 ), 5RO
IgGARD DIFFEIZ BT —H L 727 — ¥ PSR %
5THH) o

6. HhER

N-7 vt A LA IgG4=v = R—RFEDMREIX, KA
I = VR RIS RS N EN R R A LT
W7zo 727210, BEIZBW T IgC4 B RE R O E 4 78 i
MEWI EEZEET L e, MR LK T ISR
OREE T v = 7 a A MOBREFINRGETE, KV AEHR
WoEFE %5,

AL OFERICEL T, FHRT NS COIMRIZH D
RELERIDH) T A

X ik

1) A, BN, FRAEE. LN BB oI B
5 IgGAMISERSE [N-7 vt LA IgGd = +—
R— ] OVEREEFM. [R5 & 325 2018.75.849-858.

2) BTEH, deREAsC, g, AT zu A by —
1 & % 1gGA JIE DI IHES & iRm0 &%,
FRREL  2010;58.393-396.

3) I, WNEFHF Fl—E, e MGy 725
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Development of a Lectin Antibody ELISA System for Measuring Fucosylated
C4b-binding Protein a -chain.
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Abstract

HEEEIAREY  EPRTICRY KRIRRZY

We previously identified candidates as novel serum biomarkers in pancreatic ductal

adenocarcinoma (PDAC) using serum proteome analysis. Among several candidates, we have focused on C4b-

binding protein  a -chain (C4BPA) as the most promising biomarker for PDAC. To move fucosylated C4BPA

toward potential diagnostic use, we developed an enzyme-linked immuno sorbent assay (ELISA) that enables to

measure serum fucosylated C4BPA levels.

A polyclonal antibody was used to develop a newly sandwich ELISA for fucosylated C4BPA. Serum samples

were obtained from 20 patients with PDAC, 20 patients with pancreatitis and 20 healthy controls for the

measurement of fucosylated C4BPA by the system of ELISA.

The performance of the ELISA was satisfactory in terms of within-run (2.6 — 6.7%) and between-day (1.8 — 3.6%)
reproducibility. Serum fucosylated C4BPA levels were significantly greater in PDAC (048 = 0.33 AU/mL) than in
healthy volunteers (0.25 = 0.03 AU/mL) or pancreatitis (0.28 = 0.03 AU/mL) (p < 0.001).

The newly established sandwich ELISA for serum fucosylated C4BPA might be useful with the diagnostic

significance in various cancers.
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adenocarcinoma, serum biomarker
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Fig. 1 Western blotting analysis.
Immunoreactive bands were observed at C4ABPA
when synthetic and serum C4BPA were incubated
with anti-C4BPA polyclonal antibody.
Lanel: recombinant human C4BPA protein.
Lane2: serum C4BPA.
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Fig. 2 Serum C4BPA levels, as determined by ELISA,
in 20 healthy volunteers, 8 pancreatitis and 10
PDAC.
The levels are significantly greater in the PDAC (048
+(0.33 AU/mL) compared with the healthy
volunteers (0.25 = 0.03 AU/mL) and the pancreatitis
(0.28 = 0.03 AU/mL).
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Development of a Fully Automated Enzymatic Lipoprotein Fractionation Method
for Staining Total Cholesterol and Triglycerides

ISy el RIDEREY PR %Y BT Y

Abstract

The lipoprotein fractionation method (Fat red method) by agarose gel electrophoresis using a fat-

soluble dye is currently the most commonly employed clinical method because it is simple and does not require a

special device. However, this Fat red method is unable to fully automated, has a different reactivity to each lipid,

and there is no test corresponding to the total amount. In order to solve these problems, we developed a new fully

automatic lipoprotein fractionation method, the CH- TG method, which stains total cholesterol (CH) and triglycerides

(TG) using enzymes. Compared with the conventional Fat red method, the separation of LDL and VLDL became

clearer by the CH-TG method, and full automation was possible. The correlation with the Fat red method was
y=1.04x-9.1, r=0.934 for the HDL fraction, y=1.27x-6.6, r=0.893 for the VLDL fraction, and y=1.26x-3.2, r=0.734 for
the LDL fraction. In addition, the VLDL and LDL fractions by the CH:TG method better reflected fluctuations in
TG and CH, respectively. Based on these results, the CH:TG method may be a new lipoprotein fractionation

method that overcomes the problems with the Fat red method.
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OB G EERET H72OOBRFRIEL LT,

H 55 F OB #) % TG 45 Wi F B3 1 mL CE g
L 7-CHEREE (TG, TG O RHF
% CH 451 VA # 1 mL CEf# L 72 TG #3838 (CH
BT, B XL OTGH B CCH L TG OB
FFH & B L 72CH- TGRS (TGHEMW) %%
NENFEL 72,

iii) CH - TG#EDgutn s

ACH- TG, CHBLUTGO 1451 1n6Eh
FNLGF DRV PR 5@ 75

(Fig 1)

% BARWIIEII A (KBS 30513) B L UK
INE &b (FEEF518-3) OMERESOK
B TERL 720

3. ¥R

1) CH-TGHREDZ LM

TGA'150 mg/dL P L CTdh - 72508 #6512, CH-TG
%, CHE, TG, CH-TGH: (TGEMR), CHEE (TG
BT, BLOTGHE: (CHEM) #EML. T0
MR, TGO & 7 5 TGHEE L TGH: (CHEM ) oW

Cholesterol esterase
Cholesterol ester ——————— Cholesterol + free fatty acid
H20
Cholesterol-dehydrogenating enzyme

Cholesterol /r \ cholestenone
\ / NADH

diaphorase

lipoprotein lipase
triglycerides ——— > glycerol + free fatty acid
H20
glycerol kinase
glycerol + ATP ——— glycerol-3-phosphate + ADP

glycerol-3-phosphate-dehydrogenating enzyme

glycerol-3-phosphate / dihydroxyacetone phosphate
NADH

dlaghorase

Fig. 1 Reaction principle of CH fractionation and TG
fractionation by enzymatic method
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HOKY) REATROTGHE (%) 1F1FIF—F L7275
CH4rmj & 7 % CH{EE: & CHE (TGHEM) T, Yt
PP RECRELRY, BEORETITIILEA SO INE
otze F7z, FFIZY RERSE & % 5 CH- TG L
CH-TG#: (TGHEME) 122 THHRBEORIE TG
WD DN O THo72e TNHDOHERLD,
CH TG D Gt it O FRH 213 CH 45 F A i & 1 5
LZlllLiz, o, BMEFORMEREHVSCH TG
#1d, Fat red & 8ee ) T35 4 2]r (AL FTFEAT)
& HWCEHAEIENTRETH 572,
2) CH-TGi%, Fatred % CH%E, KLU TGHEIC

BTV RABNUNEZ—2 DL

Mg L7z BEMFE706 O M, TC2%179 mg/dL, TG
23250 mg/dL & 5 SN 72162 DWW, CH- TG,
Fat red %, CHZ' W, BXUOTGHHE TV, %70
FAMYIRY =2 ERLT: (Fig 2)o £9CH TGEEIZ X
57 NANYISY =1, Fat redFEICEAFNEHH
PLL7zEs N, — R L CCHA M & TGS O

EEOELL) RS LN, T, BRETHRA
T 5CH TGE L IREMEBHETHMT 5 Fat red DK
Erxlti Lz 2h, MHEHEICHRLDLE LU
VLDL D&MD — 7 QA 21, fiRke LTH
VREADOBER S L VHBEE 25 2 LD RSNz Z
D & AEE, HFIC VLDL W 25EE & 7 5o TG
EEIMLERE CRERICEEO b7z, F72, LDLX° VLDL %
WY — 7 Pk % B9, BERECTHMT 5 CHY
R TG A I BT RBEA BN TH > 720
3) Fatredik& CH-TGEMDHER

U I 7050 o ) %2 A R 12 D T, Fat red i &
CH TG0 & B OMHBR %R L7 (Fig 3), %
Fat red{%, #itiia CH- TGHEOSHEEE L, ThEho
MJRERE K 7T 7120\ y=x DEMZ KT 5 &,
F 9 HDLr W 1%, y=104x — 9.1, r=0934& 7% V), Meaf
L 727061 4 X C CFat rediE D &l & 7 > 7’:0 WAz
VLDL 4 H L, y=127x —66, r=0893& 71, 4rWAfHAS
W ECH-TGED BB, ﬁj\ﬁfﬁiﬂ&b\bit Fat red

NN

VLDL
30.3% 24.7% 39.3% 5./%

Fat red method

HDL VLDL LDL

25.6% 30.0% 41.3% 1%

CH-TG method

NI

VLDL
26.1% 19.0% 54.2% 0.7%

CH method

VLDL
19.2% 56.1% 19.5% 5.2%

TG method

Fig. 2 Comparison of 4 methods of lipoprotein fractionation
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BRETIVATU=VE MY 7Y 2T A FOMEGES 5 HE) ) READHEORSE

EN L o720 72 VLDLA30% M % 5512, 43
HOZEIHEEH R AR SNz, & 5IZLDL M I,
y=126x —32, r=0734 &7 Y, VLDL & [d#k1Z 5 Wit
EVIZECH-TGHEEAEEI, F 2l ES KNI A
R R SRR b7z,
4) Fatredikx& CH-TGEDEHEHEDZEDER

Fat red @& CH- TG Tl H L7572 JFIA
RN 2720, WHEICBITAHDL, LDL, B L0
VLDL ® &4 07 (CH-TG#: — Fat redi®) &, #lk
% (TL=TC+TG+PL) 2%t 3 % % g & (TC, TG,
PL) OHI& L OMHBIBRA MG L7 (Table 1, Fig 4).
Z DR, VLDLE D713 TG/TLI (r=0622), £7-
LDL4r i d#13 TC/TL I (r=0633) & Zn i
BRILRDSFRD b7z, %8B, HDLAGEOZIETLH O X
DOIFEOEEG & b EVHBILRES LN o7z,
5 EmCH#, STGH#ICHFBFat redii& CH-TGED

2757

RO RER T A, METL 27060 % & CHEE (TCl
>TGHH) &7 531608 X OETGH (TGME > TCH)
ERDBIVPID 2 7V — TIN50, WFHICBI A% R
EASE O E+ SD % IL#k L7 (Table 2, Fig 5)o
Z DGR, I T L 72354, HDL 23 3 i EEdL
Fat red#: A CH-TG#: 12 I _7-10% & 5 (p <0.001),
VLDL %5 i X CH-TG#: %% # TGH#: T50% & fil (p <
0.05), W2 %CHHEE TL% KM (p=019), ¥ 72LDL%r
B TIZCH- TG 8 CHEET105% sl (p<0001) &

ol

HDL ) ; VLDL

@
3

0 | y=1.04x-9.1 y=|L27k-66 o8

<
g0 £40
3
g3 £
] o 30
<] &
20 720
o= o
C10 10
r=0.893
0 0 ¢
0 10 20 30 40 50 60 0 10 20 30 40 50 60
Fat red method Fat red method
LDL
70
=1.26x-3.2

60 ¥

50
T 40
k=t
2 30
g
; 20
=10
b r=0.734

0 10 20 30 40 50 60 70
Fat red method

Fig. 3 Correlation between each fractionation of Fat
red method and CH* TG method

4. EE

FAEMOZALRLHIE, B, BLOEHIALIZLY
PREREIEZ I L& T 2 EHEERIET L T D
ElE, EEOKA BIEICE VAL 28R TWE 9,
1974 4R\ TC DR ED S SN 720 0 % %12, 1990
£H/121Z HDL-C 3 X O'LDL-C O MFHEAFHFE & e,
ZNSH OB HEFRDO T SNHIRERFIEDE ZT7
DIEEIEEL TS, £LT, THNHOMAITMA
V) R AT AT AR B O AR 12D R IUE
AEY RIREILE, WEOBEEEICHEH AL
S>THY, HARBIRELERIC & 5 BRI MR BT 6
HARNTA OB S L CRRENTw5,

LaL, VEEHSHEIZOWTIE, HDL-CH L O»°
LDL-C DM EN TR & 2o 2HAIZB W TDH, 1960
RIS S N IRE TR CYeth 3 2 A2 A5
L& oTwnb, BUEMA & Tw % Fat red 7B%
Sudan Black B 7 EOgEtkFE i, Hutko W TG
RECHFCRPLICHAL DR ett SN b7z, B
FAHIREOMEHEIC L o CHMES R RS Z &Il b, §F
12, HEHEDTC, HDL-C, 3 & O'LDL-CH#i# T
IZECIH§RTCFCIME Sz (RFCMHIHY) &
LCHlEL, BEREEML CWbolcxt LT, VREHD

Table 1 Correlation between percentage of lipids in
total lipoprotein (TL) and difference between
CH-TG method and Fat red method for each
lipoprotein fractionation

TC/TL¥ | TG/TL3¥ | PL/TL
HDL(CH:TG method— Fat red method) -0.260 0.167 -0.029
VLDL(CH:TG method— Fat red method) | -0.626 0.622 -0.516
LDL(CH-TG method— Fat red method) 0.633 -0.583 0.428

#TL=TC+TG+PL

VLDL LDL
20

hod)

15 °

2 10 q. L} .
] Y o .
T ° 00 o o2 o
2 MURT X XHUKD 9.
T oo . %90 ¢ ° ® o 4
e 9 “x..mgza d1 05 06 o0l sbat
- L[]
= )
<10 N 0 01 0290 049 0
a L] L]
=15 .
TG/TL TC/TL
r=0.622 r=0.633

Fig. 4 Correlation between percentage of lipids in
total lipoprotein (TL) and difference between
CH- TG method and Fat red method for each
lipoprotein fractionation
% TL = TC+TG+PL
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Table 2 Comparison of mean fractionation value in
high CH group and high TG group

Sample Dyeing method | HDL (%) VLDL (%) |LDL (%)
classification average=SD | average+SD | average+SD
High CH group | Fat red method |33.2+6.92 |23.6%6.92 [43.2+5.10
CH*TG method 24.2+7.60 22.1+7.47 53.7+7.62
High TG group | Fat red method | 28.4%5.78 |32.0£7.91 |39.4+6.02
CH-TG method [21.1+7.12 |37.0+10.66 |41.9+9.21

W T, ECIZEC, F/FCIEFCELTHBLTWVS
728, VR &H AWM & TC, HDL-C, B & O
LDL-CHEICIZEA RO S v, Tz, BUES
T LT\ % Fat red EI3 3t % HIRFRE S 2 LD D
b7z, MAGBREERDO T A VA LREE ITRLD

SEAH B LS 2 BAUKERE L e o TV b,

FZTHNE, R BIE IS O AFEE 5 O R E A
UG L) REASEEOREE HME L, K
DI3HEEETHI L L, Ziud, OfRE ORI
MR {, CHRTGR E&IRE D5 T I IE L 7258
medrI L, @QEHELETRET AL, GPLIE
MWELZWEEBET2ZE, Thbd, 7, DIZOVT
1, REMEERIIRAEICIREMESS L 2 25, BE)
AT CllE &b TC, HDL-C, LDL-CB XU TG &
DEEVEMRT 2720 TH B, KIZ, DIZOWTIE,
BUE DR R % 7 Je )7 2 ClaalsE & F i
TLULENS L ERT IV T— )V TOREE LI T
HDH-OIZ, EHEOEBEIZHEL I EPHELV, L7
Wo THEZEORELZHVDL I EDPNLETHL EE
oo &5, @O T, IRE % E DD IZ
HDL-C, LDL-CB X UO'TGD3DTEHRDIF &N, PL
HWLN T RWnwZ &1 BXUPLIZELY REHH
WZIEIFHEFAEL, LAd TC LA L CHmT 5 2
LD, ZOEE) REAFEII LI NI N L,
REBLITOTHI, TOLHIT, bk L7z3 A &
T ) REAGWEEE LT, BRIETCHE TG
OMEBET 5 HEE AR OREARL L7z,

—7, BRETHELZROTL2ESIKEIEL LT,
CHA 8 & TG o Bist3E2s s S v (FHic AL i
ZEHT), T/NT A2 JriSER SNEHFLE N T 5,
R7-biEINSOCHAMB L O TGHMIZEH L,
AELRE LALLM S L LT, bk L2230 %
729 ) REAFUEORE LV EL D EE R,
ZORER, CHA I H AR C CHEERA & TGRERAID
W% w23 (CH-TGHE) #3522k
0, CHE TGO A YT 5 ENNEETH 572, B,
TCHEFHRICIZa L AT 0 — VT A5 5 — ¥ OGS
HEEINTWARWY, CH- TCHEDEMT L L Cldif
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Fig. 5 Comparison of average fractionation values in
high CH and high TG group
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B E Y 5RO SV PAGE D E R LT 5 28,
Z DPAG#:13Sudan Black B TRt L 7214, &V R
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FERISHT 286120, KBRS VEDP S 7V & B
DL, TOBREOTLLENH )Y, BREICLLH
LW 2 B0 MBI DEEEE L TAGHEIS
CH- TGH:%ZIBHT 2 & & L7z,

i B S BRI TO B0 % A 52, CH-TGHE: & fEsk
D Fat red 12 & 2 ) REH S E & ATV EIRG L7 &
%, CH' TG ZFat redik L 1352, T/8F 4
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bl BLXOCH TGENPLEZ ML 2wy
BETHALZEIGERLTWA LD LM SN S, PLIX
) REHEWR T 2RENLRIBE CTH 575, PLOBERK
X TCOBRH L I1FIFEATL, TOEIZVLDL LY b LDL
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CH TG#:E, §XCOIEE % Y3 % Fat redE12b
~N, LDL & VLDL O 5% X ) FIKEIZ§ 5 2 & A3 fiE
BB EEZLTENTED,
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Effect of Renal Function on Serum Liver Fibrosis Markers.

Abstract

BREZ REEE kT

We have examined the effects that renal function alters the value of serum liver fibrosis markers.

The subjects were adult patients within reference range at our hospital. We compared four serum liver fibrosis

markers by chronic kidney disease (CKD) stages G1-Gb5. Autotaxin has no effect on renal function. On the other

hand, type IV collagen 7S had a minor influence, and Mac2 binding protein glycosylation isomers (M2BPGi) and

hyaluronic acid had a relatively large influence on renal function. When we test for liver fibrosis markers, we

concluded that it is important to recognize the effect of the renal dysfunction.
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180 patients
normal values both AST and ALT

5 patients
Platelet <15 x 10°
FIB-4 index 22.67
HBsAg psitive
HCVAD positive

175 patients analyzed J

Fig. 1 Flow chart showing the inclusion of the
patients without liver failure in this study.

Table 1 Baseline clinical characteristics of 175

Table 2 Correlation coefficients between eGFR and
other clinical parameters using Spearman'’s

test.
rho P
Age -0.329 <0.001
ALT 0.147 0.052
AST 0.070 0.357
BMI -0.297 <0.001
LDH -0.320 <0.001
Creatinine -0.882 <0.001
CRP 0.023 0.779
WBC -0.119 0.117
Platelet 0.154 0.042
FIB-4 index -0.352 <0.001
Type IV collagen 7S 0.015 0.843
Hyaluronic acid -0.251 <0.001
M2BPGi -0.179 0.018
ATX -0.026 0.729

Table 3 Comparison between eGFR =60 and 60 >
eGFR groups

patients

Number Median (IQR)
Sex (male/female) 87/88
CKD stage
(G1/G2/6G3/G4/G5) 59/59/38/8/11
Age 57(43 - 70)
ALT (IU/L) 12.0 (10.0 - 14.8)
AST (IU/L) 17.0 (14.3 - 19.0)
BMI (Body Mass Index)* 21.3 (18. 9 - 23.9)
LDH (1U/L) 160 (141 - 176)

Creatinine (mg/dL)
eGFR (ml/min/1.73m?)
CRP* (mg/dL)

WBC (x10%/ u L)
Platelet (x10°/puL)

FIB-4 index
Type IV collagen 7S (pu
g/L)

Hyaluronic acid(u g/L)
M2BPGi (C.0.1)
ATX (mg/L)

0.77 (0.61 - 1.08)
72.7 (50.6 - 95.0)
0.10 (0.04 - 0.48)
5.7 (4.6 - 7.6)
251 (211 - 314)
0.95 (0.68 - 1.39)

3.9 (3.4 - 4.8)
31.0 (18.0 - 68.8)
0.66 (0.42 - 0.97)
0.70 (0.61 - 0.82)

IQR: interquartile range, * BMI(n=140). CRP (n=148)

L7co Zods, ARBRISARE T O b i 2 R &
FRRRDG LFEREL T 5o,

3. ®BR

EPA e G 87 4, 88 BT, CKDAT —¥
HTIE G1~G5 2BV TEI-EN 5961, 5941, 3841, 4,
LBITH 720 EROTRIEISTHETDH Y, ZhFho
THHOFMIE Table 1127177,

eGFRIZxH 3 2 BAHEIE H OAHBIME 2 A ¥ 7 <~ EA AR
B X DARFE L 72 (Table 2). AF#ffEl 2 K3 2535 H
TR, FIB-44 7y 7 A, 7Ly
OIZM2BPGi CH B4 % 780 (p <005), NV a 5 —4 > -
7SO CICATX CIEAELRMBEMEZRO Sk hr-o
7oo & HIZEHERER CKD A7 — VRN L 72O &
WAL~ — 7 — DA A R OVCRY (Fig. 2),
CKDA 7 — ¥ & &Mt~ —7 — oM &M%

552

eGFR= 60 60> eGFR
(n = 118) (n = 57) P x
Median (IQR) Median (IQR)
Age 49 (40 - 68) 65 (55 - 75) <0.001
ALT 12.5 (10 - 15) 12 (9 - 14) 0.288
AST 17 (15 - 19) 16 (14 - 18) 0.281
BMIxx 20 (18 - 23) 23 (20 - 24) 0.002
LDH 152 (138 - 172) 168 (158 - 181) <0.001
A 0.65 (0.55 -
Creatinine 1.21 (1.08 - 2.13) <0.001
0.77)
89.9 (72.2 -
eGFR 41.9 (24.7 - 50.3) <0.001
99.2)
0.10 (0.04 -
CRP#x 0.17 (0.05 - 0.72) 0.288
0.43)
WBC 5.5 (4.2 - 6.9) 6.7 (6.2 - 8.1) 0.005
Platelet 259 (213 - 320) 229 (203 - 281) 0.053
0.91 (0.64 -
FIB-4 index 118) 1.21 (0.88 - 1.71) <0.001
Type IV collagen 78 4.0 (3.4 - 4.8) 3.9 (3.5 - 4.6) 0.909
Hyaluronic acid 28 (13 - 57) 40 (25 - 100) 0.003
. 0.58 (0.40 -
M2BPGi 0.76 (0.59 - 1.06) 0.011
0.91)
0.69 (0.59 -
ATX 0.71 (0.63 - 0.78) 0.788
0.84)

*:Mann-Whitney U-test, **: BMI (n=86.n=54). CRP (n=102.n=46)

Jonckheere-Terpstra Test | CHGEE L 72548, M2BPGi,
E7IVH YR FIB-44 27y 7 ACBWTHEE X LD
BRAE DT OFE L RIET SR ThHo 720

S HIZERBED 5% eGFR=Z 60 D IEH #f & eGFR <
60 DE AR T HED 281251, K~ — 71— 028 %
Mann-Whitney # %€ % Hl W C L& L 720 2 O #E R,
M2BPGi, b7 )Vvua g FIB-44 Y7 v 7 AIBWTEH
HFEFRO, BHREORTHECTEMEZ RT I EPH L0
Toho7: (Table 3), EHERILTIC X D IBE LA 25D
SN L~ — 7 —M2BPGi, k7 vu B, FIB-4
4 Y7y 7 AZB W T eGFR OFHEME KT Td 5 M
VT F =y EERCTIORTISRK T 2 EE L5 T
BB PWRES B 72O L B RN 21T o720 7B, FIB4



ML~ — 7 — 12 RIT T B RO R BIZ 5 2 )

ATX(mg/L)

2.5 4 3.0 400 12 4
p =0.799 p =0.023 p <0.001 p =0.865 p <0.001
25 10 4
2.0 4 _
3 300 - 2
o
= 20 £ £ g %
] o ° [
15 g 3 = 3
& 15 o 2004 S 6 v
o € 8 o
1.0 3] o 3 T
N =] o
= 10 2 S 4] é
£ £ 100 °
o
0.5 05 Q 2 2
0.0 4 0.0 0.0 0

G1 G2 G3 G4 G5

G1 G2 G3 G4 G5

G1 G2 G3 G4 G5

CKD Stage

G1 G2 G3 G4 G5

G1 G2 G3 G4 G5

Fig. 2 Correlation between serum fibrosis marker and CKD stage. The top and bottom of each box represent the first
and third quartiles, respectively. The limes across the boxes indicate median values. P-values represent the
significance by Jonckheere-Terpstra trend test.

Frequency (%)

Table 4 Multiple regression analysis

Multiple regression

Hyaluronic acid

M2BPGi

Age
Creatinine

<0.001
<0.001

<0.001
0.604

ATX M2BPGi Type IV collagen 7S Hyaluronic acid
100% 7 7 1 7
80% A 1 1 1
60% A 1 1 1
40% 1 1 T
20% A 1 1 1

0%
260 <60 =60 <60 260 <60 260 <60
eGFR eGFR eGFR eGFR
Above 2% 0% 18% 19% 5% % 31% 46%
Below 98% 100% 82% 81% 95% 93% 69% 54%

Fig. 3 Frequency of patients above or below cuff-off value of each fibrosis marker.
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A YTy 7 ZA3E ORI T F i % & G 72 O T
R SR 720 BRI OME, 7o YO
ADERE, ME 7 LT Fo v b ICHEEZRD
(Table 4),
EHICHEMBIERFE LR THO2HECO, ATX,
M2BPGi, e 7nu yfk NE I -4 - 71SHIEMEDS
HZR =T =Dy NF T B Z BB RS HE Y
WREL 720 %~ —7—O% v b 7 I RAHE
% 2 % IZATXE B %091mg/L, 7 #127mg/L,
M2BPGi 1210 COI b7ruarfRid50ug/L, Vi
S— Y - TSIE6ug/LE L7 ATX Tl v M4 71
M2 LB E 1% 26 17561) & BHkELC
Phb b TIERE A S WEEHTBEEERT L
DT D Z & MPRER Sz M2BPGIIZ BV TIiX18%
(3261,7175%1), e7ra sERIZBWTIE36% (6361,
17561), N3 5 —757 > - 7STiE6% (1061 /17561)
THho7 (Fig. 3)e b7V VI TILBHEEEIL T I2fE W
BlEVESEREE D 2 A 2 &, M2BPGiZ& 5 ONCIVEla 5 —
T2 TS TIHBR M EE DS B RERR IC D S 3 S &8
TR S A7z,

4. EE

ERERE ORI X ) FIMUERMEL~ — 7 — OEH &
AEL 725, ATXIXEREORE LT R nwI s, I
Hag =7y - ISHERBIRELY ST 2w I LR
SNTe ATXIE, BEASTTRIZIE, 2 DF60% 73 i
WZHLY 3A F AR S 7o 1k, 24 BRI T2 12138 70% 23K
FIHRIEE N A 2 E 6N TV B9, ATXAEHRE
HE B % 2\ R WEH & L ClIFI T S i1,
FERIETEDTERT 2 Z LMz 25Uk~ F A v FillE
EELE Lod— Mo 22 VERECHBIED D
CENLVWIEICLLLDEMREINLD, $/2, VI
aA5—7 Y TSI LTI RE»Z T Lk
A CHE SN TV B Y, SRR L SRR E Lo RHE
FICIEMEEETh o720 —7, M2BPGi& 7 )vu
VERIE eGFRAL IRV IREE LA 2320 51, M2BPGI
IXERERE X 0 AERICARAE L IRE LR, e 7 v o VR
SEHE 7 O N EHEEINE I X DIRE LA T 5 2 LAVRIE
SN EBER S 2WEETIZBWT, M2BPGi7%
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5N e 7ova Y RISFER R EREOEE Z X 5
RS Tz,

5. ¥5FE

JFARHEA LR TR I 3 bRk 2 R 2 B L 72 LT~ —7
—BIRDWHETH D Z ENIRIEE NIz, S RIOFHIGIE175
BlE D7 W EHERITT ORI 225, BHRRIEE F v ) 7%
AEIZEDALTHPIEE 2 EHEZEA TV LW RIEDL S
b0 F7z, M—BHIZBITLENEHRTIE, KIMFEHAE
b~ —7 —OWEMEE A FRIN, S55%E5 % bMGE
WUEEEZ D,

Rim L DOFELIZHEL T, B X&COIMRIZH S
WHLEIH) A,

X ik
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FELRRN/N - HIVE RNEERBIC L D ALTEANDRE EXR

FUN—X I URELRRIN - HIVE KINBEEHFIIC L B

ALT BN\ D E

FEXTR

Influence to ALT Value by the Levodopa Carbidopa of
Parkinson’s Disease Drugs and the Countermeasures

Abstract

L A

FEESE P

There have been reports of cases in which the ALT value increases in the serum of patients

taking levodopa and carbidopa, Parkinson's disease drugs. As a result of interference tests of the components of

this drug, it was revealed in vitro that the carbidopa inhibits the ALT activity to a low value and then increases

over time. Furthermore, it was confirmed that the ALT value in the serum group of patients taking this drug was

significantly increased even after 24 hours.
Key words

1. FL&IC

SHICESL ET, BURMAMICHEL LZTEROE
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720
OV R @R (526mg/dL) : L- K—/%526mg % #F
HUL 788 7K 100mL CHfiE L CRREL L 72,
@V AR FEIRE (OB < 1/1038) - QLK kX
IR % 2R R T L0 R LI L 72,
@ LR /AR (OFEMBR < 1/10008E) : @ LK F
INTERRTL R ZERK CLOMEA R LB L 720
@OV R R G (OB < 1/100038) - QLR K
INTESRTE & 2R KT L0 AR LS L 72,
(2) HIVE RSTESRTE

HVE R2SEINC & 23 BR T, ROMSEL FTH Lk
FHI W7z,
OA NV F8EER (5.68mg/dL) @ 71V Y R EKY
5.68mg AP L 758 K 100mL CTHME L T L7z, &5
2, LR R SERE L AR, @A Ve RS in (OF
B < 171038 1), @7 V¥ Fo5amiE (OEmRRE x
17100 ), @H)v ¥ FoNEfEE (O < 1/1000
W) HARELL 7o,
(3) LRS- IV R SIERRT

LA RS- Ve FAELEHIAINC X 23R ERCIE, &
DRI & TR LBEHH 72,
OV R FS - AV E FRAEFERE (100mg/L) @ 7
Va2 —SURLAEELI00 & LEEk g L 72#, 100mg FEEL L
ZER 7K 1000mL 12 A 4L, 65C104 i L & < A1 1%,
JICTIHAY =7 —ICTHAEM L CLR /S v
YR SELEHIAEEE (100me/L) #EE L7z, 512,
LR BB & FEE, @ LR F2X - v e B/ SIEH
B (OB X 1/10185), QLR RS- AIVEF
INEEAFN B (OFERE < 1/100328), @L K k-
ANV E FSECEHIERT (OB ER < 1/1000 ) %
T 72,
(4) PALP AR

PALPRIERERCIX, OPALP & (0.5 mmol/L),
@PALP#% % % (1.0 mmol/L), PALP fi# i (10
mmol/L) % £ 100mL FH# UEHZ AV 72,
4) RETEHFE

LA RS- )V E RABAHINAEROENT 12 BT %
PN & 24 We ] P Al o0 FL R 12 1 Wilcoxon O 455 NEA A%
ED VTR L 720 A REAKIEIZS% R E L7ze BT
Vv 7 MiZiXStatflex ver7 (7 —2 7 v 7 &4 %
w7z,

3. REIARE

1) In vitro FCO&RDHRMIC & 3 ALTEDZELE)
LAR RS- )VE RAEAFIOER G TH D LR RIS,
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HIVE RS, BLOLAR RN BV E RSEAHI DS
i EEARTHLQAPPEI— VI (VA XY 7 A
), USRI E OSEHIRNIROBE AR T v T 1
7 14OIME (DT, K5 > 7 7 121:1 (250 u
L:250 u L) o#EE&TENZNRINL CREZ R L 72,
T/, ARG EFERNL 2R e RE Lz, &
1555 & AN 304, SR, 24W[, 48ERR TALTE
ZHE L (0=2), FHIME T CHEBRINETER (24
£2T) FICTREF L7z, HHIOEEOFHMIL, HARE
RALFE 7 ) F AR Y AL N ERENED TS
R B0, ZME AT R EAME = CV% (ALT:
5%) R erwEH) L L, B, ALTHD
fiiz AST, LD, #EAMEDEEL 720
2) PALP i MEER

LAREKN, HIVE RN, BEXOLERER/N - )V E RX
B AHI O % @UEIRE1000 u L& ENFNERT v 7 1 7
1000 u LICERINE, 30438k CTA v Far—Tay
L, SAEHOIHIGINMEE (DT, SHHRmEE) %1%
B, Fr, EFANUKE SHAAE L FERmL
7ol (DUF, 3SERIN IR 2xiRE L7z, 612,
SEHN AN B L O 3EH0 B AR 200 u LI 3D
PALP %% 50 u LIEBEEAIML, 20431 37C Chniiiiz
WALTfEZBIE L7 (n=2), %8B, PALPHEAE O
HYIZ, AR R FERNL 720 O % PALP KRN
DORFRE L7z,
3) REREDEVICE S ALT BOERLE

PALP IR & AR VEEE L 72 3EAIRINGURR & 338
FIxHEEE 2, BHOKR) Ay Y EBETEIRE) B X
OHESCDRY A vy GEGIREE) (2 TER - BEOLT
CCBRAFE L 7ze SR R TIN5 304, SIEM, 24,
AR T 250 u LT O WCTALTEZIE L7 (n=2),
4) HIVIA—N\EEERNRREDOFR

20194E8 A A 5 20194E11 A ¥ T2 Y B2 22 L 724}
F o ABEBEIZBWT, AV a— SOESEELI00 AL )T
S, TAERAR S ARG C & 72 B M 29 61 % v
7z (Y1281, 176, 61-835%).
O BB OMET

H v 3 — N A SRR B M7E % 500 w LY~ T v
v e, RIEE (WEfE) & 24FEE#ICALTE
RUIE L7, e L CHRE B IOy 72w v
Y —% %% LR E I O ALTE S H5E L7z (0=2)6
7B, ALTHOMIZ AST, LD, #&EEE S ME L7
FRARIZH L CHIEE & 3T e L, 24 RO ZEE)
EE %A+ CVA% (ALT:5%) P L% Z8&dH Y & L1
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Table 1 Characteristics of patients in recovery test.

Initial ALT
No Sex value ALT value after 24 hours Prescribed dose of carcopa tablet 1.100
UL (U/L)
Patient 1 M 49.2 112.8 6 Tabs a day, in three times a day
Patient 2 F 19.3 31.7 1.5 Tabs a day, in three times a day
ALT value of QAP II (U/L) ALT value of volunteer serum (U/L)
30m 8h 24h 48h 30m 8h 24h 48h
(Dsolution] 47.3 32.4 19.3 13.4 (Dsolution] 30.2 28.0 24.1 22.3
@solution| 47.2 43.0 35.2 28.1 @solution| 30.1 29.4 29.0 25.0
(Psolution| 47.2 44.2 41.3 36.4 (@solution| 30.3 29.7 29.5 26.3
@solution| 47.6 44.4 41.4 36.5 @solution| 30.2 29.6 29.3 27.3
Control 46.9 44.1 41.2 36.4 Control 30.3 29.4 29.2 27.4
50 35
45
40 30
35 —8— (Dsolution —&— (Dsolution
=30 —&—solution =25 —&—(solution
2 25 S
= —a&— (3)solution = —a— )solution
20 220
15 —>—@:solution < —>—@:solution
10 —e— Control 15 —e— Control
5
0
30m 8h  24h  48h 10
30m 8h 24h 48h
Fig. 1a Change of ALT values of QAP II . Fig. 1b Change of ALT values of volunteer serum.

Fig. 1 Change of ALT values of levodopa addition.

ALT value of QAP I (U/L) ALT value of volunteer serum (U/L)
30m 8h 24h 48h 30m 8h 24h 48h
(Dsolution] 5.6 5.2 30.0 31.0 (Dsolution] 1.9 3.1 5.0 21.0
(@solution] 8.4 9.2 29.1 37.5 (@solution| 4.2 7.2 15.1 23.2
(@solution| 34.6 28.4 39.5 36.3 |@solution| 18.2 17.2 27.3 26.4
@solution| 48.4 46.2 41.4 39.3 @solution| 30.1 29.8 29.0 27.2
Control 48.6 46.3 41.0 39.1 Control 30.8 29.4 29.2 27.1
60 35
50 30
20 —o— (Dsolution 25 —&—(Dsolution
g —&— 2)solution = 20 —— 2)solution
2 30 _ 2
E —4— Qsolution 5 15 —4— Jsolution
20 ——@:solution < 10 == @)solution
10 —&— Control 5 —&— Control
0 0
30m 8h  24h  48h 30m  8h  24h  48h
Fig. 2a Change of ALT values of QAP II . Fig. 2b Change of ALT values of volunteer serum.

Fig. 2 Change of ALT values of carbidopa addition.
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@ RmMEREER

RERFEB OMEH M L 727 v 3 — 3O EL & SN IR
T2HOBFMBE LML T (Table 1), BHMIF LK
7 T4 TG 2 SEEEA L 300072, 9047 ICALT fE
2l LIEIER 2 R 720 HILER (%) 1%, ImfE, 21
FfiE < 100 & L CRHE L 727,

4. HBR

1) In vitro F COERDRMICEK 3 ALTEDEEFELE)

LR ROSRIERR T, 305 B TRV T OmRE b
WL O hh ol 305 HUREE, WINORED
xt FE SR & FIRR ISR 1 ALT fEOIR T 27380 H 7z,
@, OFBEMERMARHICBWT, QAP bu—)L T,
KT VT4 TIMFE TS EGE L K& KT L
LR RS EE AR L 72K F 28 L 72 (Fig. 1),
HVE RORIEETIE, QAP ME— VI, K707
4 7B CFRSRIEE LT, BmNE3051BWT
QRTINS T CHINE AR B o #2884 32
W7o MBI E R - 30RHE, 3055 £ LURE R IR (1
W2 %GR, ASIE [ 14 Cld Rt IR EtE & A S REE o il
o7z (Fig. 2)o LA RS- IV FOSEAHIGM
AEOZEBNE, 7V E RSN & Fo s E R L
72 (Fig. 3)o F 7z, FFIHEIE L7 AST, LD, #&H
fEIZSEH OB L RO h o7,

2) PALPRhNEER

@®, @, @PALP&ME (01, 02, 2 mmol/L)
% 3FHNTRIMHUEL B & O3 H ek FESUEH i n L 7245 5%
% Table 21278k L7z xRS & o PALP B4R T
ALTEO LA %8072, FFICHIVE RRXBIXOLERF
N HNVE FARREHIFENZ BT 2@PALPAE (R
J£:2 mmol/L) TOEAFIIWBEL L TRED o720
3) REEMEDEWVICL S ALTEDEELEE)

LR R2SRIMEE o Z281%, o R & ke, bR
BLOVSLIRE T CEBNCEIIRRO o720 —T7, h
JVE RSTEIEEEE LR RS- )L RoSEEFIA N
BT, SUBRERIRAE T LEIRAE T TS A 2 % RO
7oo JBRFIRRE T DT, AR LI, o FSURE
fEFERE F T2 LA LA L 72 (Fig. 4),

4) HILA—NEEEIRNARIEF DT
© KL B) OGR!

V3 —SOELASEPIIREE L, R IR O T IR & SR
%), 2AREMBICALTHEAAZEC LA TA/HRLE LD
(Fig. 5), 27/2961C5% L LD LA %5RO 72, wd L
AL7zbocwmfE 492 U/L, 24F[fAME : 1128 U/
LTHhotze F72, MIEEIZHEE L7 AST, LD, #&EH
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fETIE, BV —SCEAFENIREE & W ROZE) & 0%
DL o770
@  FINEGER

%3041, 905 %O ALTHEORINE (%) 1, 961
~981% Cd - 72 (Table 3),

5. E%

Tn vitro DKEFICBWTH VY F2SSALTE A2 FHE L
B OEEE 52, COBRBRNIC LA TS v i
MENTVEY, SROMENIZBVNTE, IV F/vH
MBIV AR RS IV E RAEAFIOTINREAE I
EALT O AMEME DR A ST, T OBRIGHEMITARIEY
W EFLEET 22 DL E 5Tz, SHIZ45MH, L
R P ATINEE D E T E ALT EORRRI 2T oREE
WEREDP-72 LD, LRRS BV E R RBEAFIRN
ORRETTIE, RIEEICL Y LR RSREA LY F23D
MHEDEBERZTLEEZ NI, 72, SHEPVWZLER
F78 71VE F/SELEFNZRIEMOIETH 5 71V 2 — 73
BAESETH LD, MDA NYE FX%EE LR K/ S8IHITL
FOFREEZRDILHEEINTVEY, 2B, WIho
MIME 2B TH ALT O RUSEAE S L ORI A <7 b
VIS, R I L I L CRE RSN R 2572,

FEBE, N=F UV VROEHE LT, HIVERIEAv
ERNHEMTHWOENLLDTIEARL, LRS- Ve
F/SECEH] (LARR/S10: OV E RS1EH) & LT
DO FRI VTS E LTI Tw5Y, ZokEl,
KAWL R FoSBiRBRBERAER LT, H53nkL
R R DHRNBATINC K TR SN L0585 2 B
DTHBY T2, LRSIV E R SEEFI O,
JeFEh, BEMDEOTEEATIEL, H5EILEE DM
WREICL VB TH DD, FHLAR RS- AV E RSEA
FIDA I a—T 4 — AIEKL SN T L EER SRS
L OEEBRER R 5 b 102 S O INGER TR R
RO L, &5 AHHIRARIC X 2 25K &
AONDIEETH S,

512, EE, ALTHOREZ BT Em % R$
AW AV 3 — SO A GRS R OFEIRSE B O R B
WO, 4R A MEIEEE ST L CEREIC AL, Zo
B in vitro DIRET L RO EF 2 R L7-Z L5, H
WE OB L) IMEO RO E R 2T, ZOHEG
PA LR EEZ 6N L L, SROEMENEE
BRCid, AV a— SOELAGENIRINE 2, o> B g o
ALTAAET 2 BIIMRCE L r oz, 2L, W
R B M I BRI ALT 2 HE T 2 e sy, 55
WIIHE R G2 572D DGR OFEH ML, A~ F 2
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ALT value of QAP II (U/L) ALT value of volunteer serum (U/L)
30m 8h 24h 48h 30m 8h 24h 48h
(Dsolution| 6.8 8.2 32.8 26.1 (Dsolution] 2.9 3.2 12.2 16.8
@solution| 17.4 19.1 33.6 35.2 @solution| 3.1 5.3 12.9 22.7
@solution] 41.1 37.0 42.7 41.2 @solution| 8.8 13.1 23.8 24.8
@solution| 46.4 44.0 44.2 41.3 @solution] 25.1 24.4 27.4 26.7
Control 47.1 44.7 42.9 41.2 Control 29.1 28.4 27.9 27.1
50 35
35 —e—(Dsolution 25 —o—(Dsolution
=30 —&—(Qsolution = 20 —&—(2)solution
2 25 2 P
E o —a— B)solution E 15 —&—(Jsolution
< 15 ——@solution 10 == @)solution
10 —&=— Control 5 == Control
5
0 0

30m 8h

24h  48h

Fig. 3a Change of ALT values of QAP I .

30m 8h

24h 48h

Fig. 3b Change of ALT values of volunteer serum.

Fig. 3 Change of ALT values of levodopa carbidopa addition.

Table 2 Change of ALT values by PALP addition.

Saline addition | OPALP addition | @ PALP addition | @ PALP addition
Levodopa addition 20.8 22.5 22.9 29.4
Carbidopa addition 3.3 7.7 8.3 18.9
Levodopa carbidopa addition 2.5 4.3 5.6 19.7
Control 20.2 21.9 22.8 30.7

ALT value in light exposure (U/L) ALT value in shading (U/L)
30m 8h 24h 48h 30m 8h 24h 48h
Levodopa addition 29.2 28.6 27.6 21.1 Levodopa addition 29.9 28.9 26.7 21.0
Carbidopa addition 4.1 6.0 12.8 24.9 Carbidopa addition 4.6 5.8 8.3 14.9
Levodopa carbidopa additio] 4.2 4.9 11.4 21.1 Levodopa carbidopa additiof 4.3 4.7 10.4 13.7
Control 29.6 28.3 27.6 26.1 Control 30.2 28.9 28.1 26.0
35 35
—@— Levodopa —@— Levodopa
30 addition 30 addition
25 25
= —@— Carbidopa = —&— Carbid
E 20 addition 5 20 aZ;it‘woonpa
5 15 E 15
10 —&— Levodopa 10 —a&— Levodopa
carbidopa carbidopa
5 addition 5 addition
0 == Control 0 —&— Control
30m  8h  24h  48h 30m  8h 24h  48h
Fig. 4a Change of ALT values in light exposure. Fig. 4b Change of ALT values in shading.

Fig. 4 Change of ALT values by light conditions.
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Investigation of Discordance between Capillary Electrophoresis Albumin and
Modified BCP Albumin in High Immunoglobulin Concentration

Abstract

WA A R SRS

We found a sample with high globulin concentration that showed a discrepancy in albumin

concentration by two methods, capillary electrophoresis (CE) method and modified bromcresol purple (BCP) method.

We investigated the effect of immunoglobulin on discordance. In samples of exceeding the reference range of IgG

or IgM, albumin discordance was observed. The discordance depended on a concentration of immunoglobulin, and

high performance liquid chromatography bromcresol green (HPLC-BCG) albumin concentration, which is

designated comparison method of human serum albumin for evaluation of routine methods, was similar to modified

BCP albumin concentration. It suggests that a CE albumin concentration might show a false elevation. We need to

remember that there is a possibility of a false elevation of CE albumin concentration in case we handle a sample

with high concentrations of immunoglobulin.
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Correlation between modified BCP ALB/CE
ALB and immunoglobulin concentrarion.
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Fig. 2 Correlation betweenmodified BCP ALB/CE
ALB and immunoglobulin concentrarion within
the reference range.
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Fig. 3 Correlation between modified BCP ALB/CE
ALB and immunoglobulin concentrarion
exceeding the reference range.

Fig. 4 Comparison of BCG-HPLC, modified BCP and
capillary electrophoresis albumin concentration.
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Fig. 7 Delute abnormal serum with normal serum.
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ftid 5\ IEBCPY ALBIBIRMED 2O D W REMEAE 2 &
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KIS T & 22 BNl E 31218 ) HPLC-BCG
EDPHARLICEDRBEINTBY O, ZIZEDSHTAR
Mgt CIL HPLC-BCG #: 0 I 72 4 e & F i 2 FR A & 1T o
720 WL 72455, HPLC ALBIE, BCPZ ALB 23T
L7ze 2OZEN5, CE ALBYAEEE io>Tnb 2
EEZ NIz, IgAIZDWTIE, FLMEHIPH % 2 72k
ZBWTHIgGRIgM D L 9 RiEEKREEO T VT I v
fEACHEILFRD SN h o7z, G0, IgAIZB W CTIEHED
D BN o 72 JERIEI S 2 Tld e s, BCGED
TVT I AMEET O — AT VERIKEFEOT IV T2
THAEHEIC BT, ToGREMEMR & Ll L C IgA mfl
RCIETRBOBRENIT LB SN TEBY Y, IgAIXE
LK OWE ST EARS T, 7T I ETERE R
212 WZ EQURIEE N,

M&H % & O IMLERE & AEPIEFRFR UM LY &
B R A T L owfiw<o#®ﬁﬁﬁ@
DU Aeal 7 )V 7 X AESSTEEE L 72N S M A& D
BT AIEFRSICE 2D DML 72 LA L, %
%ﬁ%%ﬁwﬁﬁt# BEAERE 1250 THT » oS ©
&, IgG Iz oW CId B HilEE L IFEREHOVWFIICE

WTHTIT 3 V1E@§E%Ei)§§,€b%ﬂf:old)l b,

IgCOEWEYE, SDFVE/ 70 —F L ThbENED >
i&<,gG@%%L%ﬁ7»72>ﬁf%@£wf

HoHIENPRBENT Lo, ARETIR, FIZIgM
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LR, 4 OEE R BEMTHES 5 2 LD L 2o
2 Eph, MEEASI T, #0mOEE D%
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E2LHEREINy 707 ) v igEru ) vigs
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CIMEEA S HE I EZ RS CE M EbH LY, S5
12, IMWG (International Myeloma Working Group)
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6. #EER
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CGMICH T2 598

AEEFE 1598

AITERFD

MEELBEZDIED LEBIRES

Comparison of Glycemic Variability Values Calculated from Sensor Glucose Levels
Measured Every 5 and 15 Minutes

EE T =s— (CGM) 2B) 5555l (

HAm— PP

5437MH) 4 XUV 155N L7l Gt 1555-1#)

M HEMNE NS MPEZLEE (GV) & HEME L7z, CGM (iPro2) (27T 24 IReMIMUAEE 2 JI7E L 72 2 BUHE SR .3 107

BT — & 2 BRI IZBET L7zs 5 K Ol 15 73l 20 5
i, fE#efRE ZH%%, mean absolute glucose (MAG),
GV (#hi1543t) & GV (5431H) ii@"’\VC@GVfiﬂﬁﬂ’J
fl_J??“C“i)%o

Polze GV (Hl1545MH) & GV (
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550it) (3R

wE

FCAEFRREIAEE = % — (CGM) A% & L Th HAER
FEOFHM, WEHREORGEIZHE E L <Ml L7z CGMIZ1g,
personal & professional 7% 4. & 512, H C I E

(SMBG) 12 & 2 BIEDLHE % CGM & ETHRWT T
vy aZVva—AE=%1) 7 (FGM) »s Y, CGM
W55 EDRIE T, FGMIZ1553EOMETH Ho wilt
127 ) CGM 7 — % 55 & 1172 Time in range (70-
180 mg/dL) (TIR) #%, #ERoFER MM > o —
IVIETET & % HbAlc il D REEE D BRI & i3 2 72 7%
MpEa > ba— Vg e LCL s ho2oH %Y, CGM
Ty P OEB SN ML (GV) OREIZEE L
Tix, SMBGMEIZAF % CGM, FGM t ¥4 — 7 )L a—
A (SG) o FIgftkt ik 2= (MARD) BIAHC
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B E NGV (time in range (70-180 mg/dL), P39Ik
glycemic variability percentage(GVP)) # L&l 7z,

TS E 72 o7z, MAG & GVPIEMAMHENA RN S

SCOHIEHAEE (iPro2 : 547 %F, FreeStyle Libre Pro :
15404) DM 2 WD D 5. EK, ki CGM
A L 7o KBS R SR IZ B v Tid, DIAMOND??,
GOLDY, HypoDE? Tl 5434l CGM %5, IMPACT?,
REPLACE” Tlx 150 ME D FGMASEH S L TB Y,
REHBHEHENSGVORE, FE4EML Bz
LIZEETH D, CGM, FGM @ SG1iEd MARD % Hizt
L7z RE1EH 5559, SGOHEESELFINS LGV &
OREE BT L2 o Tnid, 22 T4HhlFk~4
X, CGMIZ BT % 55l e B & UV 15 45452 it >
LEMEND GV & RS L 720

2. WREFE

1) HRTV 12 ERRBERTE

ABEHCGM & » 4 — (iPro2) 2T 24 I [ o> MUk it
% FRRUEITE L 72 2 B8 IR E 107 Bl 0 7 — & % BTy
2R L7z 2252 H H OO ~24 0D 7 — & T %
110720 165 MEM O 7%, 24 ¢ 288 1 il
EMEZE 3HBMEME 1y M& LTEN6t v MsEl
L, $_ToOty MBI 2 3@ mO 9 27FH)
ORPEME IS 5 &) HETHT- 72,

Wge 7o b a— iz AR PR B R A X

NGRS I GRAES 1 20184E £ VIF, 2 H 2018
H£TH26H), UMIN 254k S 7z (UMIN000033429) o
NV UXFBEEDOTARIA otz v T+ — 4 F
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vty D ERTOERICCRHEZ &S0 88 % ARIFRICE
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3. 7UMAHA

1) EEFHEEE
S5O T XTOMEME (55H) & 155t L

7ol (JH1550E) Zhenh bt s/ TIRYY ©

g

B KEHMTE H

(1) 5oL A EEnEnrbHHEn/ -GV ((Fi
IpE Y, BRI 2 2 B4R %%, Mean absolute
glucose(MAG)'”W, Glycemic variability percentage
(GVP)?) o

(2) BEBEICPERC L 72, il o 1540 el e il (b
0, 15%5M#H) KUZDMMNO 550 (1o, 5, 10,
1550E) 2658 SN2 MAG, GVP O ILEL,

(3) T HH155HOM (intervals between successive
SGs extracted every 15 min:ibsSGel5s)IZHIZ 52 &
TMAGDfE % b5 & & %551 % SGSIMAG (SG5
which increase MAG), GVP D% L5 &% 5458
% SGSIGVP (SG5 which increase GVP) & 5E5% L,
SG5IMAGs presence rate % (SGHIMAGASE7E 3 %
ibsSGelbs M%) + (ibsSGelbs D#EEL [=95]) X 100(%),
SG5iGVPs presence rate % (SGHiGVP#S 1 £ § 4
ibsSGelbs D%%) + (ibsSGelbs DFs%L [=95]) % 100 (%)
LT

4. TREHERTE

FRALPIGME (= BERZ) TEL B0 b e,
E7 v v ORFMBEREE HV, fElERs %Kiz A

L L7 7— % EBellCurve =7 v )UfiEE (Bkal&td
SEHRY—EA) 2 HWTHHT L7z,

5. ¥R

1) BEE=R
HEI R4 Table 11277
2) XEFHMEEA
TIRBWC, GV (1550 (15)) &GV (G4 (5))
WEEAERYICIZIZREE L 22> 72 (Table 1)
3) BIREHEEE
(1) “PIgmubEfl, SaEmE AERiicsvwe, GV (15)
LGV (5) I FEMEMICIZIZFE L 2572 MAG, GVP
IZBWTC, GV (15) 725GV (B) I~ HEIMAE =
/NS WiERE 72572 (Table 1)
(2) Case 21X Case 1IZHE_TMAG, GVP & [, Case
3t Case 1IZIEXTMAGIE[EME, GVPIZE\WMEE 7%
1), Case 4ixCase 1IZIL_XTMAG, GVP & bW il
L7 o7 (Fig. 1)o
(3) SG5IMAGs presence rate |2 H~_SG5IGVPs presence
rate [ IFEISE -7z (75 + 38 vs. 843 = 56, p <
0.001)

6. BE

RWFFERER LY, AL TFAMIL 725X TOGVIZB W
TE5EABEM L 7B & 1502 5 FH L 72 I35 fiE
IZIEZFAECH o720 BT, TIR, FIYMbEE, i
Rz, ZERBIIFETFIC O A EELRO LD 072, )
P2 COM T — o L HE M SN/ TIRAS, kDM FE
B2 MU0 1 > b 10— )VIREE T d A HbALc DR DR F &
S B 7 U 2 > b o — VR E L THESZ & oD

Table 1 Patient characteristics and glycemic variability values

Characteristic Total GVSG5 GVSGe15 p

N (Male / Female) 107 (58 / 49 ) TIR 70-180, % 70.73 = 24.61 70.65 = 24.60 0.19
Age, years 70.2 £ 12.9 Mean, mg/dL 153.553 + 36.835  153.555 + 36.836 0.63
Duration of diabetes, years 13.9 £ 11.6 SD, mg/dL 42.6056 = 20.889 42.6060 =+ 20.882 0.86
BMI, kg/m? 24.2 £ 5.3 oV, % 27.495 + 11.48 27.496 + 11.5 0.4
HbA1c (NGSP), ‘% 8.7 1.7 MAG, mg/dL/hr 30.7 £ 11.9 29.8 £ 11.7 < 0.001
CPI 1.3 £ 3.8 GVP, % 20.2 = 13.4 19.2 = 13.2 < 0.001
U-CPR, u g/day 46.3 + 41.6

Data are shown as mean and standard deviation (SD).

BMI; body mass index, HbAlc; glycosylated haemoglobin, CPI; C-peptide index, U-CPR; urine-CPR, Mean; mean
glucose level, CV; coefficient of variation, TIR 70-180; percentage of time in target range (70-180 mg/dL), MAG; mean
absolute glucose, GVP; glycemic variability percentage, SG; sensor glucose levels, GVSG5; GV calculated from SG
measured every 5 minutes, GVSGel5; GV calculated from SG extracted every 15 minutes
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CGM 2 B3 % 5l sy & 15 79 52 iy D I ZS B 5 15 0 18 o L seh

135 Part A
Simulation

—_ —_ —_
N N (2]
o o o

Glucose levels (mg/dL)
@

110

105

™. The SG5 which increase the MAG by adding to the
./ intervals between successive SGelss (SG5iIMAG)

100 The SG5 which increase the GVP by adding to the
intervals between successive SGelss (SG5iGVP)
95
0:00:00 0:05:00 0:10:00 0:15:00 Time
Gl level
'Part B : . ucose leve : : MAG, GVP, %
Simulation 0 min 5 min 10 min 15 min mg/dL/hr
Case 1 100 115 60 41.4
Case 2 100 105 110 115 60 41.4
Case 3 100 115 115 115 60 72.1
Case 4 100 115 130 115 180 216.2
Fig. 1 Part A shows simulated glucose level profiles for 2 consecutive sensor glucose levels (SG) extracted every 15

minutes [SGel5] and SG measured every 5 minutes [SG5] during those 2 consecutive SGel5 (Case 1 is only 2
consecutive SGelb). Part B shows glycemic variability values applied to that simulated glucose level profiles.

SGelb are described in bold font.

HYY, AKWFZERERILCCM 7 — & OHISE R &\ ) Bl
BV, 554EIE L 1558 HI5ED CGM 7 — % 255 H S
N7z TIRDFEFEEEZRL7I2E VR B,

MAG & GVP MU ZE B Dl & BHEE & W )7 & b S35
BETHD, FILANL AER) A7 2 HEROBEL Y H
WU S 20 REEA G B 0, AHZRIEEREEEZ 6N
Do ABFFEIC T, A/NEFRIZB VT MAG (15) A#°MAG (5)
W2, £#742GVP (15) 25GVP (5) ICHRT/h&EL{ ko
T-HHEZRET 5, MAGHE, HIERHANOTCToMAE
ZEBYE DA E O % W72 Re i TR L 721848910 Th %,
Fig. 112CTCase 4D M Case 112N TMAGOEATK E W
25, Case 2, 31ECase 1 & MAGOfEIXFRETHL, 2D
Case 23D X9 \2, #if5E L 724l 15 73 fH ORI D 220 5 53+,
Z D L 72 2 DO 15 5 EOHPAPI I E PR Y 13065
MAGOMEIZFE U272 ), Case 4D X HIZ55EA 2 DD
15 EOFPHN % 52 77— A Tld, 155D A OEF
2R L 543 ED N B 2 & TMAG OIEIZ IS 50 AHF

7212 C SGHIMAGs presence rate 2375% CTdh - 722 &g,
BT A7 —AEWNFE ST —ADIII DL D o722 L RR
W5 %, 15O RO LE5MEA b 5 2 & T
MAGDEA AT 5 r — AF G LAATEL vz,
MAG ORI O R GG RDPA U2 L E 2 Do GVPIX
DTotERIC > TROHSENL Y,

n

L=> [Ax?+Ay?
i=1
n

L= Ax

i=1
GVP=(L/Lo—1) X100

Fig. 112CCase 3, 4%3Case 11ZIENTGVP DA K E L,

Case 2004 Case 1 £ GVPOHEIZFI L THh b, DF D Case
205912, ML 725 M EE £ DD 2O 555
ACH UZALHEE TEL L 728 SOAGVP OEIXF U7
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M5 L TCGVPOMEIZHEMT %o RWFFEICZT
SG5iGVPs presence rate23843% TH-7-Z k1L, 3T
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R LS5 EAIND % 2 & CGVP DEDSIRA T 5 7 — AL B
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7zl 2 A, & 5 IZSGHIMAGs presence ratelZ I X
SG5iGVPs presence rate S & IZF - 722 £1E, MAG
(ZHATGVPDIEH A%, IS EDH DI IS L 553 HAH
b %2 & TEDPEINT 27 — Aol LRIy
5o

AWFFEAER LD, CGM T =4 ORI S NGV OFFRE
WL CTId, SGOMIESEIZIZITHEL W LATREN
72o MAGRGVPIE, MIEMHEN L NI ETRILA ML A%
A7 E2ME EX DL S %720, ZOIZBLTIE15
53 ARITE O FGMIZ 5 43 140152 13 & O AE BE X 2 W I REPEAS
#5705, SMBGIZ L AWIEDSRETH 5 BBV TFGM
BHHTHLEZZO6N5, 4HFEFIZCGM & FGM D SG
2> B HEH S NGV ORGEE A LG L, ZOHTllE
BHEEIZ BT 5 MAG, GVP OR/NEMRZ: & ORBIZEHE A
ZOREIZED L ET 2O MAFETH L, &K
Wik R, A —7 v TNV THVRAYRH 5, 4
FBOIEBIERE, B OB EIRIIZEC X A FEIIC IR L 72\,
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B v EZ U -BRIXBERMZICA U /B TEHED D & HoA1c BIEE The Lab 001

Xy ESU-BRAEEEMZICHLU /B THEH,D
¥51E &£ HbA1c BIZE % The Lab 001

Unique HbAlc Device equipped with Small, Simple, Swift and Accurate by
Applying the Capillary Electrophoresis, The Lab 001

A2y AR EERY A Dh i Y

BE %Al v €S —RAIRKBNECEA S CCRBTE Y O~ F 75 7 4 —ER G LK - BT
O/NEL - fiffE 2 HbALc 5 3 A 7 4 The Lab001 (% 778 001) % BI%E L7z, MISERERT X 00F), WM REIZ15 u
LTHhHo REOHIEY FK 001 AIC HD FEBFEHETH VYY) D720, BERA YT F Y ADED TH b R
OMFUTHPLCH: L [ TH Y, EHEA HHTRTH Ho AMERIZLATHED CV2% K, FL—HLEY T 1
—fhFA L L CNGSP DFFGHE = 5T % LN TH D, FEERAT T 2 OEEL M+ THIM %N TH H 2
LEMER L. AHIZBVT, BEAEBILE & b ITERAES UL Y OBEE T 2 VIR HDALCRELO %
EDETE o T b H, FAIIARET, DAHBD S KBEOIRIL WEBIEIZ BT, 20 E kDM 20 jl FRIwE

RMEICED S,
Key words

HbAlc, capillary electrophoresis, cation—exchange electro-kinetic chromatography, small simple

swift and accurate, less invasive and short turn-around-time (TAT)
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AR A RS (WHO, World Health Organization) (&,
2016 4F DO BEIRIFIC & 2 FE T8 3E 72 159,977 N T4t
THED28% L RE L TV2 Y, HIRHIZ L AT L
0 REFEIEE G S - ENSE AN B - 7228, HES 4
HRTEFOMLEE ELICCOEMEET>THEY,
B P0G - RO BEE S NI TV D 12, PR
EHRRIZBWTAEZTE ¥ Ale (HbAle) 1, Kunkel
12X %1956 FE D HbAL OFiE % X517 & L, Bunn 5%
19754F 12 HbAle 5 L 720 ZDEIRIA FITEICBI L T
1%, Diabetes Control and Complications Trial (DCCT)
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2%, HbAlcHERIRE=F ) v 7L L CTEETHL I &
% 1 TpERR% (DM, diabetes mellitus) & CTH S 22
L 726 & 512, United Kingdom Prospective Diabetes
Study (UKPDS) %528 DM EH TZU M L 72,
ZDO%, %L OWIFEHR L & O ICEBZEL S HEE S U
72V E LT, HbAlc MR OB - £=4 1) »
JOREE LTRO LMY, AIITBWVTIZ20104E12
PsE ENFBW e UEIZ LY, BIER CIFHENT
V5%, BIED HEHAEE, Cofico~nErsor s
B HES B o EE AT & URUR BUS R EER BUG 7 &1
L o THbAlc R RMITHI & 2 2 =W LFFTIT KB &
nb, Hm#Eiikrau~ r27 5 74— (HPLC, high
performance liquid chromatography) #I12f0F S 3
53 BE AT RS R 2> 2 S C HDE 72 &R DA 175 #Hehs
BoNE 2y b23H5HH, NEYL - flfifE S IR EE
ZTwiz, Fexlx, ¥v ¥ —BRKEELZICHT 5
LTI OREEHIL 72O THIET %,

2. E>Y AT L

1) BIERE
REEF v €5 Y —FELKikH (CE Capillary
Electrophoresis) #% M L T\ 5, —MAYICIZPIE
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20~100 y mOEME (Fr EF ) —5) N TELKD
AT T H Y, B A et R o5 BT A RET
Hbo TOFEMLE, EWGEEMERESHRONDL 2 LS
NTws—7%, ToxaHl 2 Rks 27201281
MEDT72—-AFIUnF v ET) —HHI N, &
S~ REOWERN T 5, Tz, BETLHY
2= )VEIZ X B G EERE DI T R HHEOIK T %2 B <7290
2, ¥y ET) —NEHOIRERIESVAEE SNTW DS,
MR E LC, 2EEITRB TR & B 2 B P S oK
ENb, CEFEIEF ¥y UT ) —EHNONEEZ IEEBEMIC
BHi§ 5 2 & TESEER (EOF, electroosmotic
flow) &\ FNAFEET L. R TITESIKEIE, *
YET) R~ A FABME RS LBHIL TV
7o, BEE 2T D LRSS BERIZT CEOF 25k
U %o MK oNE 7T E 350 ER 1BV
T I ABMEWNPNDBH, O AERSIZL 5
T RAEHIT T T ABMINLR AR B 720, ZOEM AR
HT A ETAEZOE VG %GS5 2 EHET
Hhbo RFETIE, SHIIBAF vKIEE s/ 0~ b7
T4 —EERALCWA, THEASEERSIIY A F A
B % FF o 2B BEEM (2 >~ Fa A 5 U C (CS-C,
chondroitin sulfate C)) % HPLC#EDOEEM (1 4+~
AT L) LT AEREE LTEHEATEY, I

The Lab 001

NEFOV Y EFAET A, ZOREET T AEROK
XRICHBIT 720, NEZOY VEGOBESIKEIEE)
FEDEDNFRAIER SN D, T O LA H OFAFIZ &
5T, #1908 (EXIKENZ40H) &) EEEE T
GrEE - B ATREE L7ce FoBA 4 oSS a SR L
TWh720, BXRKEER (L7 ta 72077 0)
OFEFITHPLCHED 7 0~ 7 A& 1T TH S,
2) KBEEHE

KY AT L% Fig. 112, ZOL 4% Table 1127R
L7z

(1) #iE

ABETE ORERCT I A4 4 X, B3 10kg & /N
1bZ& Ko7z, BFRFEAL 0BLUNIZELVTF oy s
AT L, BBICHREZHGCTE 5 BAEEIHICIZT A
CFDYFAI) =Y - TR ERELTEY,
PEVEIZ T A P ETHREMIZL D20 23, MR
fEE L7 ba 720275 LATERTLEDOTEND
Vo FEENENCIZET, MEEE, REREOv G —%
AL, EEORESLCUEEEDRE 2 T 5, 2iE
WHEEMIE R, 2= —12L B AV TF VY RAIAET
bHbo £72, HEEHHOQCHUEE— FEZEHL,
QCwuy 77 b GHsEMME, MEHPHEE) (2%
JIETE Do WEIZEERE T ORIE b LA SRS — +

The Lab 001 ATCHD

Reagent 1 Reagent 2

l‘lllllll:’l'il‘;

L o
Lot information

R e\

OpticalPath
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Sample Tip Capillary

The height and width of Device (The Lab 001) is A4 compact size and ready to run
the samples approximately 60 seconds after the power on. Touch screen color GUI
with operation guide leads operators smooth testing. The reagent (The Lab 001 A1C
HD) is dedicated for the device consists of three parts. Chip (Lower) includes
sample tip and capillary. Reagent pack (Upper) includes reagents, electrodes and
sample pretreatment port. Cap (Upper left) protects from the breakage or biohazard.
Moreover, it equips with the lot and calibration information. The onetime-use and
room temperature storage is easy to handle.

Fig. 1 Device and Reagent
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Table 1 Specification
Product The Lab 001
Specimen Whole blood
Reagents The Lab 001 A1C HD (Cartridge type)

Analyte Stable HbAlc

HbA1c (NGSP) 4.00%-16. 00% (0. 1% Minimum)

Measurement range

HbA1c (IFCC) 20.2-151.4 mmol/mo! (1 mmol/mol Minimum)

Principle Capillary electrophoresis
Components detection Optical determination
Sampling Place the sample on the tip of the reagent

Processing speed

About 90 seconds/measurement

Sample consumption

About 1.5 uL (Whole blood)

Warm-up time

Maximum 60 seconds

Display Color Graphical User Interface (GUI) with touch panel

Printer 58 mm width thermal printer

Memory capacity

Sample measurement: 6,000 results, QG test: 1,000 results

External input/output

USBx 2, Ethernet portx2, RS-232C

Measurement environment | 10 to 30°C, Humidity : 20 to 80% R.H. (No condensation)

Reagent storage

2 to 30°C, Humidity : 20 to 80% R.H. (No condensation)

Dimensions

Approximately 220 (W) x 326 (D) x 298 (H) mm

Weight Approximately 10 kg

Power requirements

100 to 240 V AC = 10% 50/60 Hz

Vv PEty bFAIETHIBEN, KOAT v 7T TIT
b, (k% RS TRMAR - 8 ()R
FABBDL X v E T ) — NI, (APUREE 5
BRICEMERICREE), (B % N L EAGKE) % BIG, ()
GrEE L 7o B ANE U VG R BRI BV CIOLE &
W, (=L 7 ba7za2 54 k) HbAlefili 2 5.
T L v 7207 a0, 58 B AR
(Position) & L CERS N, SHHILGE %0, HbAO
DY — 7% 10 & LT 25, ST BIaGE R A
B OB PSS GE—REEIEH) b S
NZKHTHY, ZOBRICBWTENES T Y VG
O E N BRI —ETH S, (Fig. 2)
(2) 3k

¥ K 001 AIC HDIE, #—F) vy ¥4 7OHEH
ST, Fo S, RFESv Y, vy D300 LML
ENbo F v TIIHAEFIH O K &, 40 um x40 um
x30mm (HXESIXEZ) OF ¥ ETY —hbhb,
Iy Z1Z, BRGNS, AR ET LB & A 5
%Y, FXETY—F v FERWIHET LI ET, R
A BT 2720 ORBE T 2fEEL 2> T,

AR I I 2B E ORI ENTED,
CS-C TNz C pH A& #1 R SEG A 7 E 058 1,
MR pH 2L, MAE A2 22 o, F v v
T, BEREO T v T LR TG RO NA F N =
KU A7 &S o8I0 . BikE F v 7ORKE
BEBIZ AT A2 8T, B0 R%sm (15ul) 28
FMEDZE VB ENE, FYyy T2nLTFv T
B Sy Z IR LIRS 2 & T, [ R D A
WV, MERREE 2 b REMRIEZ O L S IR N S,
RE Sy gy MERT LD S TB Y, 2
TELE S e SR R, MR AR E RS & H B i
L7z, Oy MEOHESRGRER T Y ) 7L - s
VIEIARETH L, WIEE TR, HELREETLOAT
Hbo B, RAFIIEMHEOBRBAEITTRETDH S /2
DI PBADESTH 5,

3. MBBLUFHE

REEIZB W T Z DR % HABE RG2S D381
3 NGSP (National Glycohemoglobin Standardization
Program) fECHEILL 72,
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The Lah 001

graph
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1.3

[Reference]l Chromatozram —
HE-B180Y Fast Made

S—Alo ](

E

J-"-'-"'——v—'-

HEAT 3, b HbF L-Alc (#CD

—®

[Principlel: The inner side of capillary is charged negative in this system, thus
the electroosmotic flow (EOF) from positive (+) to negative (-) electrode will
start when voltage is applied. Hemoglobin molecules move to the same direction
with different speed in the capillary according to the respective positive charges.
In addition, cation exchange electro-kinetic chromatography, which the polymeric
pseudo stationary particle with negative charge binds hemoglobin molecules to
suppress the move of hemoglobin induced by EOF and expand the separation capacity
effectively.

[Interpretation of the result]: The basic order of the hemoglobin detection in
electropherogram(left) is same as chromatogram obtained from HPLC(right), that
means the order is followed from weak to strong positive charge based on the cation
exchange method.

The peak of HbAlc in the display is illustrated in sky blue color and HbAO is
positioned 1.0 (x-axis).

Fig. 2 Principle and Interpretation of Result

T FRRITEIC BT 2 MELREH 23O &, HETHEZ
AL B S U 3L BERIFZERRI I B ClERL S
NTBARFER R O AR & BIGIZEH & LTt 2%
AT o720
1) BEH

IS ORI (DM) o4z Hv, BATH
JEL L Tn=20 Tl g, WHME L L Tn=2/H x
10 H THIZE 2 47V EHil L 726
2) IEREME

HbAlc#llsE a0k — IR HEY H JCCRM411-4 (JDS

576

Lot6) ®5 L)L & n=5 Tl & 17\ FI Ml & F2GEE &
DL FHE L 72,
3) EfftE

V=7V 74Fzv s N+ Fy M) oL~Ll
L5 & W1 EREORAFEIOMEE 175 720 ?ﬁﬁlﬁli
TEREVEDSHEAR S 7R A & 15 7 AR R 220 & 15
MBS & SR & D2 &Y BRIl L 72,
4) 1HBEAM

e & LT HA-8180V Variant Mode % V>,
12061 DRE & 47V, L 720 20194F O NGSP 72 7
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Table 2 Precision

Repeatability Intermediate precision
Level Normal DM Normal DM
n 20 20 10 10
Mean 5.11 8.13 5.15 11.70
SD 0.055 0.079 0.027 0. 054
GV (%) 1.08 0.97 0.52 0.47
The normal and DM whole blood samples were used for within-run and intermediate
precision.
Table 3 Accuracy
Level 1 2 3 4 5
Mean 5.09 5.81 7.39 9.54 12.01
SD 0. 032 0. 035 0.102 0. 064 0.025
GV (%) 0.63 0.61 1.38 0.67 0.21
Certified 5.08 5.8 7.43 9.58 12.02
Value
Uncertainty 0.20 0.16 0.17 0.21 0.29
Bias 0.01 0.01 -0.04 -0. 04 -0. 01

JCCRM411-4 (lot 6) was used for the accuracy evaluation by comparing the certified
value with the mean of quintuplicate measurement of each level.

T 7 AIBIL, FRRAERE0 B oMl E E 4T - 72,
FFAM (X NGSP @ — ¥k 4k # it 3% C & % SRL (Secondary
Reference Laboratory) Z& 047572,
5) Ttk
HEEAEVOFHIiERRINE 77 > 7 L L, &RRKBE
OCHHEO2REOHEOMEZITNT T ¥ 7 & DRI
L 720
(WEFEWEOEBIC ) VE Y -FBXUEYLE Y -C
(100mg/dL), 7 AI V¥ YR (300mg/dL) F CTHEZE
L7z
2NEfli~NEZ B ¥y OgBILL A 731 W HbAlc (Z v
I — A1400mg/dLi ), AN vk (7 1t
Na25mg/dL), &)V 3I )WL (7 F V7 V7 K 25mg/
dL), 7k FMkAEZOEY (T FTLMTLEFR
25mg/dL) F CTHEFEL 72,
6) EEANE/OECOEE
[EIFEERIR L& 458 4 (IFCC, The International Federation
of Clinical Chemistry and Laboratory Medicine) X1 #24t%
ZV e FEERAE 70V Y HbAC, HbAS, HbAE B X
UHbADIZDOWT, ITHSDEEEZIT 5w LA
HEN T A HA-8180V Variant Mode® % Lt xf B 152
E LT, &#50%, #6.0%, #70%, #80%D 545

oW T, RRliE AT 720
4. HiAE

1) BEMX

WATHE I IEF I T CV1.08%, DM TCV097%, *
72 v RS B2 1L IR B T CV0.52%, DM T CV047% T
H-72. (Table 2)

2) IEREM

IERERE1X JCCRMA11-4 @ 5 L~ )Lt bt ool 52 -394l

ERUFEE S DFEZ01% LT CTh o 72, (Table 3)
3) B

HIE R 4.0~16.0% 12 B 1T 2 EZHIEO B2 5 D7
13+ 207 % LT CTdh - 720 (Fig. 3)

4) HHESM

HA-8180V Variant Mode & @ #i B§ % 1, n=120,
v=0.984x+0.23, r=0.999 & The Lab 001 ®lIEHPH T L
{—FH L Tw, (Fig. 4a)

NGSP SRL & @ #H B £ 1%, n=40, y=1.013x — 0.11,
r=0996C, 722201947 5 gtg b S 1172 NGSP 2 AE3E
e (REFEME = 540 %) %7z L7z, (Fig. 4b)

5) Tk
T ETORTEWEB L OBHiNE T Uik

o577
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Bias (relative¥)

B.0%

4.08

2.0%

0.08

-2.0%

-4.08

-B.0%

4 & 12 16 2
Theoretical Yalues (NGSPS)

The plots in the graph are the mean of triplicate measurement of each level.
The gray zone is under or over of the measurement range.

The Lab 001

14.4

3.8

Fig. 3 Linearity

=120, w=0. 98440, 23, r=0.999 L
o
Inn
P
o
o
9
Q
] 3.6 7.2 0.8 14.4 18

HA-G180Y Yarfant Hode

(a) 120 samples which covered the measurement range of The Lab 001were used for
the comparison with HA-8180V Variant Mode and both results were well aligned
within the range.

The Lak 001 - ASRL#1KO-500 HhAle%

n=40,7=1.013x-0. 11, r=0.086

Solid Line @ +/-5Relatived from SRL HbAlck

i ? 8 9 1 1
SRL Hbilcd

(b) 40 frozen samples of 2019 NGSP certification were used for comparison with NGSP

ASRL#1 certified value. The results were satisfied with the NGSP criteria which
has been tightened to +/-5% since 2019.

Fig. 4 Correlation
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Table 4 Interference of Bilirubin, Ascorbic Acid and Modified Hemoglobin

. . . . Acetylsalicyl
Uncon_Juga_ted Co_nj_ugat_ed Ascm_'blc D-Glucose Sodium ic Acetaldehyde
Bilirubin Bilirubin Acid Cyanate Acid
Max.
Concentration 100 100 300 1500 25 100 25
(mg/dL)
Blank 5.08 5.12 5.12 6.16 6. 60 6.23 6. 60
50% —0.59% —0.59% —0. 20% —0.16% -3.03% -1.77% —2.58%
100% 0.59% —0.98% —0. 20% 1.79% -2.27% -2.73% -1.21%
Unconjugated | Conjugated Ascorbic Sodium Acetylsalicyl
AR . e R . D-Glucose ic Acetaldehyde
Bilirubin Bilirubin Acid Cyanate Acid
Max.
Concentration 100 100 300 1500 25 100 25
(mg/dL)
Blank 1.40 7.43 7.43 1.84 8.56 7.83 8.00
50% -1.08% -0. 54% 1.62% -1.28% -0. 58% -1.92% -2.50%
100% 1.76% -1.62% 2.42% -1.66% -0. 47% -1.66% -3. 63%

Each level (Blank, 50% 100%) was measured quadruple and it’ s mean value was used
for the evaluation. The mean value of each was in the blank cell and the fluctuation
from the blank as relative % was in the 50% and 100% cells.

Table 5 Interference of Major Hemoglobin Variants

HbAlc HbAE HbAD
Level HA-8180V | TheLab001 Bias HA-8180V | ThelLab001 Bias
5% 5.29 5.34 0.9% 5.03 5.00 -0. 6%
6% 6.32 6. 41 1. 4% 6.02 5.88 -2. 3%
7% 7.16 1.32 2.2% 7.13 1.07 -0. 8%
8% 7.88 71.82 -0. 8% 7.99 8.12 1. 6%
HbAlc HbAS HbAC
Level HA-8180V | TheLab001 Bias HA-8180V | TheLab001 Bias
5% 5.12 5.10 -0. 4% 5.20 5.07 -2.5%
6% 6.07 6.23 2. 6% 6.01 5.95 -1. 0%
7% 6.89 6.74 -2.2% 7.05 6.93 -1.7%
8% 8.98 8.53 -5. 0% 7.48 7. 61 1. 7%
The figures in the table is the mean of triplicate measurements for HA-8180V and

Quadruple measurements for The Lab 001. The Bias is the relative %.

REEIZBWT 2 50MK %L TH o7z (Table 4),
6) EEATJOE > OFEE;E

A L 72285 7 0 E BRI D CHIE R & R
L& DI = 504H%) % LU T & ) NGSP DHESE T 2 %)
e = 704 % AN L9 2 i 72 L 7= (Table 5)o

5. BE

Ak A 1EF v U5 ) —EAKEIE I A A s ifBh &
ra< NI 57— WS 8T, AN S HGE S
o AL DAL T ke VA N A DY AR Y N K A B iy
i, IEREREE, EAYE MBI BRI, TR
NGSP 25HEd2 3 2 HHAERAE /O V2L (Fig. 5),
FORERZ R R A IR TS 2 2 L A EER
FRREIZ CHERE L 720 HbALcHIERE, ZDORRRIA D
FEAMAS B AT & JEEL & 972 HPLC 2 st St &

7oA, DR EBY TR | RG] REC R R LI R /N L
AT e e e O b RIgs S, B
AT EEH R DB TEAEL KL Twb, L LE
PALFPAE, EORUBIC KRR E L CHHL5 HbAlclS
FLL7 i Cch bz, B - SHMEDNETTE VI
GFORERIIHER CE RV FEEOTEORELINATTE
BERANH Y, HDF 72 E ORI EE A 52 2 LA TE
Bo TP OR O, MERERIERE & § 5720,
WARTEINC & 2 HbAlc DIAEN ORI X 2 1B EAE O]
HAIZ CVWBD, ZTOORESSE, BURMARTU) )
WR MR A ORE R A B R L CHE BN 72 5 0 FE
WD, BRI BWTIZZF O IESLT LD
BHTHhWEEZ D, REREMPETH L0, ZOL
B2 7\, ARBEGNIIRLM TIHRACTE 2720, R
<, /INBUBEIE 8 i 52 BV B 35 i BB A A o0 KR 72
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The peaks of the hemoglobin variant are illustrated in green color in the
display with the variant mane (E/D/S/C). Moreover, the position (x-axis) is
extended to 1.7 from 1.3 and the scale of signal (y-axis) is changed in front of
HbAO to show the peak top in case the hemoglobin variant detection.

Fig. 5 Electropherogram of Major Hemoglobin Variants cases

TAT (Turn Around Time) A CE %, £/, &
FANE7 T ARIEAURE R 72O KB IERR 2 BT Ak
RO 7~ b7 T AFREFEARO—IIEEH L LTHi
HT&ELLELD,

6. #5FE

HbAlclL, HERBEOZH, Mz bo—LoE=
) TIRELE LT TER LR WIFERHEILL T
%8910 0 —TJ7 ZOWRAIHRIZE LI H BV, AL,
BERsEe L L CHPLC k& JEEL & 3 2 B ik o 8
MmEHLE LI L TE 7278, ST THRE - ZHEC
BN & EZ L TECHEAREMERAELELC, &F
% HbAlcHEDF LK T 5 T 5 M IE DTN B -
720 FA DVEMIBIZE L 72 The Lab 001 T M2 5 L
S5 7% b EHEEOBECERFSE - £=4) v 2L
THH - ZH#E QOL (Quality of Life) [ L2405,

KRELONEL, HARKREASLFRE51 RS
lZTHFELT.

FEHIT - LAROETH Y, RifseIcb oM
IR OB E T b TwET,
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ZENTELESND, Fo7— FPIRIIFEHHOmI%
ARy 2R T, migE ETERICOTNICTS L
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(A) A concept of fine tuning.
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(6) cuDNN ver.7.4.2
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(B) A schematic diagram of the model studied.
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X = xception.output
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Fine-tuning in this study.
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Fig. 2 The effect of fine-tuning without data augmentation: the upper panel shows the value of the loss function, and
the lower panel shows the transition of recognition accuracy. The training data and the test data with fine-
tuning are represented by gray and blue lines, and the training data and the test data without fine-tuning are

represented by black and red lines.
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Fig. 3 The effect of data augmentation without fine-tuning: the upper panel shows the value of the loss function, and
the lower panel shows the transition of recognition accuracy. The training data and the test data with data
augmentation are represented by gray and blue lines, and the training data and the test data without data
augmentation are represented by black and red lines.
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Fig. 4 The loss function and the accuracy of the model using fine-tuning and data augmentation: the upper panel
shows the value of the loss function, and the lower panel shows the transition of recognition accuracy. The
training data and the test data are represented by gray and blue lines.
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'O

Fig. 5 Classification result of glomerular red blood cells by trained model: the classification result is shown in the
lower right of the image (gRBC: glomerular red blood cells, N-gRBC: non-glomerular red blood cells). The top
side of the image where the classification result did not match the correct label is indicated by a blue line.

Fig. 6 Classification result of non-glomerular red blood cells by trained model: the classification result is shown in the
lower right of the image (gRBC: glomerular red blood cells, N-gRBC: non-glomerular red blood cells). The top
side of the image where the classification result did not match the correct label is indicated by a blue line.
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Table 1 Repeatability.

(n=20)
Low Medium High
Mean (mg/dL) 65.9 174.9 443.7
SD 1.74 1.44 5.33
CV (%) 2.63 0.82 1.20
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301% TH -7z (Table 2),
3) HERTEM

I A EABIE L, PHTHE B L OSNIEIRE &
FREORB % EMICIH2EWE L7z, oMo
ANOFRIEZEL, W (LY, A R—=F) 72034 —
71 —HESEDWERF O HGLFE (TR E R PR IR
D25 E Lze WHOFHMHE 5% %R 7256 % 5%
B EThHE, FUR— FTIEIEEE D AEEDR
W 2 T AR S N7 FRICIREE SR CI1E 3B B 125
BRI Nz W N OREEER Y, BRIEICLD
PIHOREM LB L7225, HEREE L & b ICHOMIE
fEIZICT L7z (Fig. 1-A)o LA L, EEEMETIEHET
OEENIA LN D OO TIHH F THREIL A 5 - 7 (Fig.
1-B)o
4) FHIRERFMNE

HRERVEE MG 2720, B 7 — Vil % A8 A
WK CI0B A FIZ3EME L7ze ZDfER, 557 mg/
dL & TR 2 ML 5 iz,
5) HRHRF

HHa Y bu— L E2EHRL 28 (BEFM25
mg/dL) &M, 10EAMREEEN10FTME L,
2SD TR 23K 72 2 = 5,61 mg/dL Th - 72,
6) 7Ov—HER

PEME 8000 mg/dL O Eri R &, AEFAIEKT10
BISAM%, N ZN3EUEL, Tu v —rBRoR
M2 MG L 72RE R, MGETHPA THEME O T IEFE0 5
Nhehrolz,
7) MEEANY 2 Fry LN R O 1HES
BE100BI DTGB X AN ) F 7 AHNIIEE % %)
S, WEMOMBEEE @ Lo 2, MR
r=0999, A FEH TN y=099x — 0.08 &, FHEMEILHR
HTRIFT, WEMEML Tz (Fig. 2),
8) HEMEOXE

7= ViiiE (I1gG4 : 150 mg/dL) 12, 5ERSHEEE D+
ARy ey, JFHEETCY Ve Y, BIIANEZTE
v, fLEE, 7T RAIVE VEEB X ORF ZF NN
SEHEL, TNSORELIRE Lz, EWERSM

Table 2 Intermediate precision.

(n=15)
Low Medium High
Mean (mg/dL) 72.7 170 462.4
SD 2.19 3.32 8.03
CV (%) 3.01 1.95 1.74
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Fig. 2 Correlation of the IgG4 concentration between
serum and plasma.

OV £ 5% 22 72 B2 EBH) L LTz, TD
KR, HAARlB L OIERARIE ) LV E 1320 mg/dL,
HINANE 27 0¥ 213500 mg/dL, FLEEEZ2100FTU, 7
A TN CEEIE50 mg/dL ORI E THRENIEO b o
7225, REAZ DWW T, TN BEARAA PR I EME SRR L,
300 TU/mL P Eoimc & 0 528053850 & 117 (Fig. 3) .
9) #HES

BAMIE OB %2 F T, ARGEE & BEEE & DB
PE% Bt L7, AHBE R Er=0.992, 2 3 i [A])a 5
y=1.05x — 830 & BAF 2/ R AR a1, WEM b F L L
Tz (Fig. 4o F 7z, RHIEDFNHE A ESE 2
HRE30% U EREZ ook zRM L £, TOH
MATRTz, ZORER, HHREILTRT X ) 10 et
I 0L ARHEETHE L AR GFIREEE 101 mg/dL,
AL 0 mg/dL) &R B 1IBIOTRBENSA SNz, O
1BIORF X277 TU/mL & EETH - 72,
10) RF SfEf|D&sd

BB OME 226, EilAE O RF AT TlRARRIED I
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Fig. 3 Effects of interference substances.
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Fig. 4 Correlation between measured value of 1gG4
concentration obtained by “N-assay LA IgG4
Nittobo” and “IgG subclass BS TIA-3 IgG4”.
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EMAEOT WL 2T B RN & 72720, RF
FAE M 1060 (420~3898 TU/mL) 122w\, AR
&R BRI CMGEE L 720 2 ORER, 1060 541 Tl
fESTEHEL, Wb RRIETER LB L o7z, S
512, BN DWW TSRS REHEE D I 7E 75 1gG4A-RD & I
DAy bF 7 (135 mg/dL) # 2 5196 mg/dL &
% h—JT, R TIZ664 mg/dLEh v b T EEK
i CTdH o7 (Table 3)o + T, FEEEMASHIZOWT
REOBRERBAZIE M L 720 T2bE, Mikoulr =
v b= R =X T VKRS OFARF BEEHAIS0 u L
BLOAEE AR p L& RFTE, 3500rpm T 745
wl L7z, Z0EiEE sk & LT, KRS TIogG4 e
ZE LRFREmGZOMEMBE LI L2825, 541
1445 CRF O T 124 - 72 B OB AT & 7z
(Table 4),

4, EE

RILCTIgGA-RD OBEEAHET. L, ZDZ Wiz 1gG4 i
FHEDOLEEPHZE ENTWDL Z b, EEZDIH
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Table 3 Results of high RF concentration cases.

IgG4 (mg/dL)

RF (IU/mL)
N-assay LA IgG4 Nittobo IgG subclass BS TIA-3 IgG4
Deviated sample
No. 1 667 5.8 24.3
No.2 892 10.0 42.0
No.3 1,338 58.7 87.5
No.4 2,287 0.0 8.2
No.5 3,898 65.4 196.0
Non-deviated sample
No.6 420 10.6 13.4
No.7 506 44.9 47.6
No.8 532 111.3 116.0
No.9 745 14.7 14.1
No.10 984 46.9 45.3

Table 4 Results of high RF concentration cases after RF removal.

IgG4 (mg/dL)

RF (IU/mL)
N-assay LA IgG4 Nittobo IgG subclass BS TIA-3 IgG4
Deviated sample
No. 1 80 20.0 24.3
No.2 180 30.0 42.0
No.3 120 72.0 87.5
No.4 840 0.0 8.2
No.5 640 148.0 196.0

EHUIREAICEML Tw b, JEICBWTD,
TgG4 I 52 A3 RBR G & 72 20104F 12 4R 653 1F T d -
7o E AT £, 2018 4R 1213 2,367 111 & K9 36 5 L2 L 72
HITE, 1gG4 OMIEHIE NIA #: & JCA-BMS000 ¥ 1) —
XD ARIEWIHE R TIAFEIZBRE SN TWE I &b,
L& GOWEE R IMPRFL L TV B IS KEHTH
o G2 L, 7T v 7 AREEE A NEREELE L,
DUHT B Bl o3BT 48 18 (35RO RE 22 P TG4 M 2 st 3E [N-
7w ALAIgG4= v b =K —] OoFEARMREIZONWT
BH L 7ce ZORER, GHTRIEE, EANTBINES L OB
HBRFUE, 7ERESY RIS & HRESED 5 v idZh
U EOWGETH ) 70— BN e oz, F72,
HESRSM T IS BT B EELEMEIL7THE £ TRIFT, iR
WNE O TH 248 % LAIBEETH - 72
M, AV R—= FCIRLEWEDNS 720 TORERRIIAHT
HDHDS, BEIEICE D IEHEISET LI e b, @)

RREEIICE ) F YR - FTOEN LT TH D L%
Z b7z,

AREAREL, A SGE EollsE IR (500 mg/dL) %
_FIA1% 557 mg/dL & CTEAFC, HEdEIIB1) 5 300 mg/dL
A L CHISEREFI AT R LTz,

F 72, Mg &8 2) F oy 2SR OB B ER O
RERE D, A ) F o AN B B EIE D TR
ThHIENWS»E R o720 BEETIZIgG4-RDIZHB
W, IgG4 L DD H R & &5 1gG % & LS
HHHOBIBEREAEICIE, ~/5) 2 ) F 7 2000 % H
WTW5, RAFEIZFHREDE T R Turn Around Time
D FIZ%5 L, ZHEIRAE TleG4 B X UlgG o [F I
BEATREE 72 5 2 & T, IgG4-RDDOBWIZKEL T
FRCX 2T LAURE ST,

HHEWE O TIE, RE OFRIEERG I EED
L, 4512300 TU/mL BLEDTRINT 5% LL oo T
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AR B Tze FTIEFASE & OABIME L LTI E M b
LCW72b 00, RE il 1 Bl AR ECRIBARE L 2o 72,
Z 2 CRFEELI0BICERIIGET Lz & 25, SOlILTRMEs 72
DhDo725DD, Y SHTIROTN O ARSI BIT B
EMAPEAEZ /R L 720 E512, F7 v 7 AEIEDR T,
I ZREAIERICTHUREEFE LT -5 2235
ZEPHLNTWGY, £2°C, FeHEL 725612 DWW T RF
DBRICEDAEMOZLAFER L /2L 2 A, ABITIHAIK
AL STz, 1BNIBALDS RO h o728, 2,
AAIEBIO IgGAIEFEDSIE FIRAHETH D, R LD ik
S OWEMEAEAE U7 BB 2 Sz, F7z, 1BIK
DT HANIFED 72D DD, W I I FRFEDM5E AL & 3T
L%eroize FINE LT, REDBRENPAZEETHDLIER
Xt HAEE D TG4 I E ASRF DR A 21 T A AT REMEASEH]
SNz Gtk £ D% ORF SIS % S5 L sl 72 AT
EREILTWVA, WTIUCR X, RMEHC L) Sk RF ©
AT TIRARRIEIC BT B MEAMBIME & 7 50T REMEAS
H5HZEMHEDE 2572, 1gGA-RD & ORI DS VB 70 %
HUSINA, 1gG4-RD EEIZ BT HH30% A RE Bt & 7«

B LR EETHERFOBEITEHTET, Bakit
HURPEIEND,

5. ¥R

M IgG4MERSE [N-7 v+ A LA IgG4 = b —H—]
DIERVEREL, BRBIFCTH -7z FUHEE S %«?é
FrTHE T, WIEHPFHOILK R A8 1) 7 A
BMENTREE 25722 LT, fEskih & g L%ciﬁ 5 il
WA BT 2EREEVWEEZ 25N, LAL, RFIZ
WEDOTHEZTHIENRBETHLEND b,

REm L DFERIE L T, BRI X E COIBRIZSH
PHELEEHD A,
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The Effect of Antithyroglobulin Antibody on Serum Thyroglobulin Level.

tRARFE  PIERIERE RELMEs  PHEE

EE  bhbiud, firsuro 7 sk (TgAb) OTEMSHMEL ZoTwaHfuru7y >y (Tg) il
FEINZBWT, TgAbS TglllE 25 2 % %8 % in vitro THEER LIERAL 72,

Wt OFER, TgAbMHEE 20 FEFIZ DA TAT o 72 INENGRER D BUER L, SF39 74.7% & 7 ) §_TOFEGI TR T L7z,
ZOHTTgAb 585 TU/mL & 1560 TU/mL 0 2E B2 DT % Tg 53T % 4 LT - 72 AL St SR 1 2 5 6 & b 12
IgG M DAMEN IR Z TR L 720 F72, 7074 > GUUEIZ X 0 TgAb SN IgC 2 BrE L, BRIHIHROM
PEOIIK L7225, BrERTL ) BREROEIEEOUEEN RO LTz, 512, 1gG BRI TghiEZ @minL 7 v iEH
B, EOMbOTgRMEL-E A, IgGHUEREZRMLEROY —21%, TgARKOE -2 X ES Tz, Tg
LIgGOREBIZ L B RIEBEERORE S TALEZHERE L 720 O TIgGD TgPUEANDER 2 mINC £ 0, IgG IR
26211U/mL T - 72 T fili7* 480mg/dL O TgG AN & ) 21601U/mL & 72 ) | AR 2 Tl O T O S 7.

AR OGRS RED? S, BUROBEIEFEIZBWCH BEMET O TgAb 2 TgllE R % %S % Z & A%in vitro THERE S
N7zo REROBEDPILD TLETH Y, TgllERFIZIETGADOMED ALY TITI T ENLT L VWEEZ D,

Key words

FL®IC

RUIRBR AV Y A D 720D R A a7 a7
> (thyroglobulin : A\F Tg) 1%, &M FIRIREE B OENE
FEMHEDT=D, L HESI, % THFIRESLED
MrpoEBg clRERE~— 7 — & LToF Rt =,
L2L, SOTgHlEICBTIE, BRI %% & T
fE%RTHIH A 07 a7 »ifk (anti thyroglobulin
antibody : BLF TgAb) O T#asgfiisn a2, 4
DN DL TgAb A TgllEIZ G 2 552DV T, in
vitro COFERRZ UL L 72D THET %,

1. X%
SEEY b P N (V=Y ] L P S e

thyroglobulin, pseudo-negative result, anti-Tg antibody, protein G, purified 1gG

TgAbDIKFED & - 728k D 9 B, TgAbfl A4001U/
mL L oS % =3 200 % x5 & L7z (Table 1),
DT, TgAbfEAT1560IU/mL @ B R ERIE AT 5 O 5
%1 & 5851U/mL @ ik 4G A i 6 T & 2 fE B 412
WX, BT 7)) YaEOEREITo 7. BB,
AMENE G FERE OFR BB E RS &, BE oM
NERDPFFE SNV L) ICETERL LR L7z,
1. F&

1) TgDHAEIE

TgOMEIIFHEERER e 2 NEER L 32
ATA-2000 (RY —#t) AL, HEIIAEEOHH
HKIETHHSTET AN [TOSOH] T (A urnm~r
) ) GRv—%t) #Hw,
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2) TgAb DEIFE
TgAb DI LB ST IR M e % JF L 5
% Cobas (Rochefl) Z i L, 3R EOHHR
WTHDHIT Y V— ZAE Anti-Tg(Roche #) 2 Fv 72,
3) FILAERMK
FEBIL L 412855 V58I Oz L S
717 2 - TSKgel G4000SWXL (7.8 mm x 30 cm) (Y
—4), BefhE:100 u L, % H:0.1M PB+01 MNaCl (pH7.0),
Jiti# 0 05 mL/min, %772 2> 05 mL/tube
B, HONA LTS L C Amicon Ultra
(MILLIPORE ft) 2 Cifi L TR W 72,
4) FINENEER
TgAb A 4001U/mL BL_F o> 8tk 20 5 Bl o IiLi 12 52
X v b TglEHER (1050 ng/mL) #1: 1OEAETH
L, TgomER% k72,
5) TgAbEERMAEDEREZE I OT ) > HETORME
YR EER

FEBI L & HEBI412DWC, HPLCIZ & 0 43 L 72 5%

7)) YO RIER & K7z,
6) TgAbE{ER{ETO IgGERERTHE O EYRED LB
Tu7 A 2 G-7Hu—A (Rochetl) &JERIL DM
%2 1OEETRAL, FHIEL D 0, 4T T—HK
L, @0 L ClgGHEimiE & Eks 5. 1Ek L 72 1gG
B2 i & R IR L 22 Rk B Ze il 2 2 Tg
MR 2RI, LgG BRIt DML T ORINEIEE %
L7z,
7) ’J’)b%’n@LJ:U bhf-Ich‘:Tg}‘“ﬁo)}i MEDHERE
JEBI L O IgG A 2Ll & L C TgfEH#E (1,050 ng/
mL) ZiRL, ﬁf‘;’f)w& TR, B NS
WD Tg g Lo T/, TelZMERHEMD 75
43 b Control & L CRERIZ Tgx#lsE L, D Tgill
ERD i % i L7z,
8) TEHEADIgGIHMIC & 2 HRME &RBE DR
FEBIL D 1gG % B RERIICAML, —wm D Tghuliii
WL 720 Z OWRIRIED Tg ’%‘«EU% L IgGiRn= &

Table 1 Characteristics of the screening samples and results of the addition and collection test ()

No. Diagnosis name TeAb(U/mL) Tglng/ml) IlgG(mg/dL)  Recovered(®) No. Diagnosis name TgAb(U/mL) Tg(ng/ml) IgGmg/dL)  Recovered(®)
1 Thyroid cancer(After surgery) 1,560 01> 1,130 648 1 Hypothyroidism 456 135.1 1,337 91.0
2 Adenomatous thyroid tumor 570 17 1,613 93.0 12 Graves disease 554 19.1 1,122 717
3 Goiter 574 241 1515 785 13 Graves disease 1440 07 1365 610
4 Hashimoto's disease(Untreated) 585 2 1802 802 1 Graves disease 493 1702 1126 936
5 Hashimoto's disease 781 2342 1725 87.1 15 Graves disease 408 364 1226 914
6 Hashimoto's disease 706 21 1451 805 16 Painless thyroiditis 458 542 NT 832
7 Hashimoto's disease 550 165.9 2,180 89.1 17 Thyroid dysfunction 992 10 1,150 51.4
8 Hashimoto's disease 4000 01> 1378 493 18 S:E‘:‘nz‘:;:v?;f::::: 619 o 1238 446
9 Hashimoto's disease 54000 02 1625 203 19 Type Il diabetes mellitus 456 23 1293 763
10 Hypothyroidism 418 23 1178 875 20 Unknown 544 49 1210 790

N.T: Not tested

g

=

L

2

g

2 .
.

20
0 500 1000 1500 2000 2500 3000 3500 4000
TgAb(IU/mL)

Fig. 1 Correlation test (@)
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The average rate of collection: 74.7%
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No.1 : Initial case 1

control : Non—thyroid disease patient serum

Fig. 2 Change in the Tg addition and collection test
before and after absorption of IgG by protein
G agalose (®)
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Fig. 3 Re-gel filtration examination by the Tg antigen
addition to purified IgG (@)

T HUR MO BIR & R L 720
2. B

1) FINEYREEE

TgAbl75400IU/mL BL_E o> 2046112 313 2 i EL
F1446~936% CFHEINETITY) L), TC
OIEFITIRT LTz (Table 1). 73, TgAbfl & iR
MEEEO BN IE A Er OB OB RO S (r=
- 0751, P<0.001) (Fig. 1)

SEBI L EFEFI412DWT, s a7 v 4Bl o Ay
AR L 724G H, EBITIEI1gG74.2%, 1gA97.6%,
IgM101.2%, %ERI4 Tld1gG81.3%, 1gA95.3%, 1gM96.0%
& 20EBI & b TgG A D AT B % 7% L 72,

2) IgGREHDEINED B

FEBILIZOWT, 70754 2 G2k 5 IgGHRERED
TegRMEFORINEL Wi L7282 A, BREHI67.2%,
B2 1£965% & AR OUED RO bize —F,
ELZHIRREE A A S 2w B ILE o R
97.6% 755 91.9% & K& L EBE e h o7z, Dbz &
5 AR OR T IZIE IgG AT G- L T 5 & b psffigg &
h7: (Fig. 2).

3) FILABHEICL 318G & TeHEDO RIS DRSS

Te PRI O AR 11231 2 1gG i & Todils B
O HBSEEREO TgZfllEL, 7ay L
72 (Fig. 3)o IgGICHLE A RN L -0 ¥ — 7 1%,
TgPEHADO ¥ — 27 L) B3 FHANOTNATERTE
720
5) TgHEADIgGHMIC &L 3 FME &IBEDRBER

SEBI 1 D I1gG % B MR 12—/ O TgHuBE I @ L 72
iR & Fig. 31278 L 720 IgGIEMRINEF 12 262.11U/mL T
& - 72 Tg A 480mg/dL @ IgG N £ ¥V 216.0ng/mL

(ng/mL)

Thyroglobulin

0 96 192 288 384 480
18G (mg/dL)

Fig. 4 Change in the Tg value by the addition of
purified patient's IgG (®)

(-176%) FTET 22 LAMERTE (Fig. 4)o
3. EE

BUE, TgOMmEIAbE 580k A R L3 2 BB T
EDIE AV SI, WIERIE D%  TIRBENRAEL LT
HE SN CTWB, TNSOABGHTED BT AR O G
SEHIEREORC S, TgllEEIZBIT 5 TgAb D F2
IR E 2o TEF2D, ZORBNBED 705D E
J 7 a—F VAR E FCIZIIERORZERY, T v A RIS
BEHE O Tg % N2 CZORIER &) FE 4 153 277
PR A DT RDPLENTELD, BURTIE, B&I
O TgAb A 78k 3 % T HUROPUE R &, —&B
TORR DD # M TEDL LI P TgE /) 7 0—F )il
FAEBITAAE DRI HALN TR0, Ll
FNHIZBVTH TglllE RSB 2 TgAb D % 524
BT AL ZAETIRES TRV, SHEOBETHIR
INENGERER 2 47 - 72 205 E G2 DWW T, TefliaEkflis 7%
EMATER T E 720 $72, TeAbEHED o7 171
YOS TgHUR A RN L 72, 1gG 53 ) A E]
IWHETH-722 8, Ao TaT A 2 GRLIIZ L % 1gG
Bic kD), BrEGORIEENS G SN ERDHD,
TgAbD IgG 7 T ATH A E DR TE /20 S5 Tl
JA RN L 7-1gGiEd &, TehlEHAE R O 7V A M5
BB 5 TgiftEo i r s, TehkosyTam—2 %
D I1gGRA TgDm FRITESTNC T, Tgk lgGofs
G LB RIEEEEROE G AR S Nz, F72, 1eG
TINC X BEEIZOWTIE, TgAbMiAT1560IU/mL & &%
T d o 72103 22 & L 72 1gG i K 480mg/dL & Tg i
JEANOBRE RN LY, 461ng/mL (176%) DETAH
BoHN7z, M TIgGHEEI31130me/dLTH b2 L4
b THEZDL &M% TgDIEHEMED33 ng/mLIEE T
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HHIELEDETEOREEEGVIINSC Vb LR
bz,

HOIUARDNE S~ — 1 — R RV E Y DIERTH LA L
I T A OWEMBEIE L RITT T — AL, SRk
) R RS A L REE R T A D Do BIE
R — AGERN R E DT =T DT A7 S,
FIGATHESNL I EIZLBHETHY), BElErRer
— AIRIER G ROBE G TS L 21 7)) 7 5 v AR
KT 256 L HEEZObOPMESRNTHT LI L
XD ENHDHEEZLNTVED, NS DI
KJSiE, CEA, PSA, TSH, FT3" 7 & COHEH RSN
TBYRL THENEW DO TIE WA, S L7z
TgAbRPLA ¥ A ViR 7% L3 S A A BN 2
LIz, BRRINARERDHS IR >T0 D 2 OB
TGRS s, HEOMEHBE L TIESN TS, $72,
CNHHCHURIC LA THOMERIZE, SR EMTHo
7o RMBEGREE O E S b HEIE SN TV B 7, SRS A2
7272 TgAb DT HIZOWTIE, 1gG2%in vitro T Tg & #E
ETHIEPHUERBEANDOFHTIE AL, gGHO
TgAbW M CTgefEAL, TgDIZE M—TPv A7 &
n, AIEROPL TPk L DR AV IS, BIEAEET]
SEILZboEEZ SN,

Teld FHEHFIR R ECRMA R L, HREEEONEIC
LE OIS, FIRBEORERLEROTFH~——L L
TEMTH S, LaL, TgRTgAbldEEX—H—T412
T 2T 2L b —THEL L 20MEED
F MEZEIIRE V. 20720 TgAbd TgillE~D 2
b E it TR 5T D, RS % RES L fEMED B
% TgAbIZ & 2B IAED T REM:Z BT 5 2 L ATUD T
FThbHERbNIz,

A

HEREICBWTiE, TglllE o sl B TgllEiz Bl
LTgAb DB BT HZ L3, D720 TgAbE
FEAAR Tl T AR 2 7R 3 1 REVE DRI ATYLD T
TThhHEEbNI, 5612, TgllERNZIE TgAb DHlE
SEDLETTHIZEDNEFT L EEbi/:,

A L O EEE A AR R A A B {baE X 5548 MR &
(20164 HiiE) 12 THG L 72,

KL OIERIZEMEL T, RS COIRRIZH
LEFHELEEIEH) T A
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2. MBBLVFHE

1) %
(1) J5Ex 5

TR LA BRI B O ) BT, K~
McFEZEZHEONTONLOMBEERNRE Lz &
BRI B EEEDRGHEE RS OKR LS T -
7o UKiEFE5  H30-184)
(2) ERIEB & Ot

WoEs#Ez7rL+ 7y v+ v b [ 254 ¥ 7 CLEIA
Presepsin) (BRaU&HELSI A 71 T2 A) #H W, HEds
X (4 EHEE R Y A7 ASTACIA] (KR 44 LSI
AT 4 TV A) CTHELz. RSB LR T VS
WoER T, M- MEO VTN THIMETFETD 2 AT,
LNIARRE O EEIZOVWTHRE 21T 2 L hb,
LTI 2 W THlE L 72,
(3) FRIMIT

VT =T ¥ Ty —ff&t—7%vFPSVtv k21G
X 3/4" (=7 utkath) OBIREEZ HvC, BRI
BHA KT 42 (GP4-A3) 1ZHI - 727710 TR % 1T
o572 FRMAEZA v w8y 7 T-DERERESY 17
6mLIRIME (LUF, 6mLIRINE), 4 > +&/%y 7 I-D#t
BEE 4 A 7 2mLIRME (DT, 2mLERIMA) (8L
KRLEMASH), =704 F 2 — 7285 E 4 3mL
BRI (DUF, SEEEE) (= 7abktat) 2EH
L7
2) F&

LSk ciRm L, ERARE T ML
Ya—%—% MREHAARY 2 -5 —5) 12X %
(LAY, =7 va—%—itk) 2fEc 0TI, 7
Lu 7y VHllEER T o7z HRE LT, FRIME A
AT HCCHFICE DA L7 [FE], 155/
ERICHTIC L Dt L7z TEHERE] 12w ThilllE
AT o 120 Wk BEOMMKITERT2330 g, 7THELEAT
W, ERICME R R LAE L7z, &8, WIhokst
TH1ANORREDIE % 3RO A —FEFHOFIME |23
WL, SHEOWREEICBITL T LTy Mzl
72

FEA 7 0L, LN © & BE 12 B v TIBM SPSS
Statistics25.0 DV 7 s 7 & VT, [6—#HE OB
Kx W7 IE D H 5 3TEMIZED D % 2> % Friedman
MOECRHII L, HEAENHIUIME % ORI ELS D % 0
&9 % Bonferroni #: CE EILH L 720 7% Bp<0.05%
HEsEd ) LHEL,
(1) BEMRE, THE =7 22— 7 — k0 ik (n=6)
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WIMBEBEHIZT7 22— — ek GREM1E) L7
Mk, EHICHTFRE Lok (Fikk), BLU154
BRI FME LMtk (BEMIE) o7 L7 il
DWTHEE L 720 AWETld 6mLFRIMAE 2/ L 720
(2) FEEMOFE (n=8)

BHHAEE I IRME BROWREI 202 5 2 & A5l EE
AR AR TE 5o RINE B L 1508 ERI,
FRAEA LI S L 132/ % 255 L Tk L itk o 7 L
LT Ul E FREOMAE IR L TR L7, AR
Bl 2mL BRINGE & L 72,

(3) e R IS EEE 25 M T3 522 (n=16)

FRIME T MR ATEEE L T e wikEE T 7 &
2= =k LR s, 150 %E L Ic B L 72
BIT Y a—8 kLR T LT Ml E Tk
OB ER IR E U THB L 720 AWETld 2mL R
BEafiH L7z,

(4) ZEEBEEBRIE OH R (n=6)

RIMBEEHIZTT ¥ 2 — 4 — % L 72k & Rl 3
SHERICIT Y a— kLR T L e Ty v
fifi % FHEREOMARZ AR & L CHER L 720 ARRFS Tl
HEEEE A A L7,

3. W& (Table 1)

1) BERE, FHX, T7 2 12— 2 —WXOLE (Fig. 1)
HHERR DO T YE X685 pg/mL T - 72D12%F L,
PRIMIZIE B IS4k L 72WE o 7L & 77 U AHO UL fiE
13720 pg/mL, EHICTZT ¥ a—F =k L 72Bko
HFYLEIE 1270 pg/mLCH V), LT 2—% =ik Tl
BRI S L OF Moo LA BEE R0,

2) BEMDOEE (Fig. 2-A, B)

PRIME B X OV 1555 # B 12 AR 1A Ttk L 724
RO Iili2 1080 pg/mL, 820 pg/mL, #EEH 21H D
Wi oYLl 1290 pg/mL, 945 pg/mLTH Y, k%
BIGMEISh2b & FRREM 1 L 2 CIXAEZITRS
otz T LMk it 12 80.0 pg/mL TdH
572,

3) WXAIMAREL RIFTHE (Fig. 3)

MR ASEERE LT WK O i JefiE 12 1130 pg/mL T
HofzDIH L, A IEE L 72 o i 12 97.0
pg/mL CHEEZ RO 2. Ttk L Mk o e fliid
8L5 pg/mLCTH Y, TorEE Lotk 0f BRI
DRPoTz,

4) SRGERMNEDHFRAM (Fig. 4)

RIMBREBIZTT ¥ 2 — & — ik L -k o i

825 pg/mLTHo7-DIZK L, 3oHEHZRICTTY ¥ 2 —
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;
&
B

2

shooter transfer.

Air shooter transfer exhibited significant
difference in presepsin values compared to
manual transfer and still standing. n.s. : not
significant

Table 1 Comparison of various transfer methods in presepsin measurement
transfer median(25%-75%) | total p value target p value
method 1 standing 68.5(64.5-89.5) standing vsmanual ns
Comparsion of
manual transfer n=6 manual 72.0(64.5-90.5) p<0.05 vs air shooter p<0.05
and air shooter
transfer air shooter 127.0(38.8-227.8) manual vs air shooter p=<0.05
method 2 manual 80.0(62.3-109.0) manual vs one cushion p<0.05
Influence of .
cushioning air shooter 44091 5-1793) |  p<0.05 vs two cushions p<0.05
material (one cushion)
immediately, ; .0(96.0-157. one cushion vs two cushions ns
(immediately) air shooter 199 (96 0-157.9) hi hi
n=s (two cushions)
method 2 manual 80.0(62.3-109.0) manual vs one cushion NT
Influence of B
cushioning aur suootex 82.0(73.8-120.3) n.s. vs two cushions  NT
material (one cushion)
(15 min standing) air shooter 94 5(73.3-100.3) one cushion vs two cushions ~ NT
(two cushions)
thod 3 manual 81.5(79.3-82.3) manual vs non blood clotting p=<0.05
me
Influence of blood _ non blood A1 E 5 ~ :
clotting before n=16 clotti 113.0(100.0-151.5) p<0.05 vs blood clotting ns.
transfer. B 3 . _
blood clotting  97.0(86.8-101.8) non blood elotting vs blood elotting p<0.05
thod 4 manual 71.5(59.0-80.8) manual vs immediately p=<0.05
me
Usefulness of _ air shooter - : - - ) . .
Rapid clotting n=6 (immediately) 825(70.3-108.5) p<0.05 vs 3 min stabding ns.
tube air shooter - . . . . -
(3 min standing) 72.0(61.3-82.5) immediately vs 3 min stabding p<0.05
n.s.: not significant
NT: not tested
400 - 400 +
p<0.05
350 - p=<0.05 | 350 - p<0.05
300 - 300 - n.s
a =3
g g
£950 - 5 =
&’ 2250 - <0.05
E ne :
w 0
2 ] &
£150 P T
100 - _
100 - - -
50
50 -
O T T
standing manual air shooter 0 T T 1
transfer transfer manual transfer one cushion two cushions
Fig.1 Comparsion of manual transfer and air Fig. 2-A Influence of cushioning material (immediately

after blood sampling). No significant
difference was observed between one
cushion and two cushions when immediately
transferred by the air shooter. n.s.: not
significant
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400 ~

350 4

u w
& 8
L I

Presepsin(pg/mL)
N
8

H
w1
o
.
—

8

’_T_‘
==

0 T T !
manual transfer onecushion two cushions

wv
o

Fig. 2-B Influence of cushioning material (15 min
standing after blood sampling). No significant
difference was observed between one
cushion and two cushions when transferred
after 15 min standing by the air shooter.
n.s. ' not significant

S
8

g

p=<0.05
p=<0.05

g & 8

Presepsin(pg/mL)
=
)

g

T T

0 T T 1
manual non blood blood clotting
transfer clotting

v
o
1

Fig. 3 Influence of blood clotting before transfer. Air
shooter transfer of coagulated blood exhibited
no significant difference in presepsin values
compared to manual transfer. n.s.: not
significant
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400 +

350 4

g

p=<0.05

N

%)

o
L

p<0.05

L = -

manual immediately 3 min standing
transfer

g

Presepsin(pg/mL)
=
wv
o

8

v
o
I

o

Fig. 4 Usefulness of rapid clotting tube. There was
not significant difference between manual
transfer and air shooter transfer after 3 min
standing. n.s. : not significant

7 =k L 7RO i iX 720 pg/mL THEXE % R
O7z0 FHk LA OFRAEIL715 pg/mLTH Y, 3
SHE LT Vo= kol OFEEIRD R
o7z,

4. BE

DKWMEW LI A KT 4 2201612 LAUE, M

FZHNCB T T L7y Vg [1ICU % & O FEER
%‘inT%mf%\ EOND e lﬁmﬁ ST O A B
*Jth%@%HEt&ofw o G IMLAE 75 1 7
SPIRE G TORMIEL 2512 L ERIIFEL &
57280, 1R UANOHEG AL SN CTB )Y, MIAE
RIS, pOoRBEICBHTEAN{t~——D7
Le Ty Vi3S BEVFENREELEEZON TV,
L Lahs 7Lt 7y JEIEDANCH EH 5
BEN DB, REGNTERERECHY, TLLTv v
D% AT L ) HE S N D 2, 18BN RE R
eGFR 7530 mL/min LA T 0 5 B B 5 0> 3 C L BIMLAE
THRWIZLEDL ST, BRIES v M4+ 75D 500 pg/
mLEZBRHMEEFEOL T EDNLNY, —J, EE LI
AN HAR DI v iz & %%%m%ﬂrbb EZQIIRCA
ORIME O W\E 2 BRI R RV 7 v 7 AKX LR
ﬂ,@WWLM®%ﬁ%®§#7Vk7V/ﬁ B
Gz, BEMEIlR5 ZEMENT VS, —HICHE
Wk HEE, NS BFMEPETH LY, HFELT >
12— 5 —EEEAL TV AL BE L BDL, T
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YTV OREICHY, AR T Y a8 =0
AT BERE, BRI LT oI AYE T & 1 2 IR
VAR 2 DD B A5, O3B B s 1%
FAaOHMARY BDO LN,

SR A, TV a—F —iEE WG EoYE
WEES T Lt 7Y VEIC T W THERR L
VB L B BEE A S 5 IS WO
L7ze NS, FEL LTV 2—5 —Hoxoligics
WO, FRIMBE S IR %S 256, =7 va—%
=Wk VS E NICED2FRE L) bR2fEElE s 2
o722 Ehs, FAIMIZIEFRETAZ EAET LWL
Bbhieco 27 22—~k X 2 B YR
BRI TH D LHER SN, ZOWPLNEEO 2
We LT, $RINE AAROIRE) & SR IME N COMK O T E
PO ONPEEEN/20, INSDERDLITTHE
IOV TENEIE 21T 72,

F PRI HIROIRE) % K S & 5 72 0 A8 122658
T2 EEM OB OV TR Lz L 25, fFRIME#ZS L
D15 HEBREOWVTNOME T H B LE & 216 Tl
TV Ty MEICAEEERIEIR O N o7, WIS, FRIL
ENO MBI AT TREIIOWT, Wk 2R
L W Wik & 405k L -k & Il L 7. 2 ok
B, TArEE LR A L IZIZED L 2 WETH
S7OIZR L, BE L TRV EEICESHETH -
720 SOTENLIT Y a—F —HkllBIFs 7L
T MEANOEN, WEFFORRINE OIRENIC X 2 752
DL LY, FIMENTOME OB ERERNTH S
EEZ BNz WIS, MEEE ZOWESHH Th -
7o 2 DERIMBOEE R G Z HivE L, $35T
B3 A SR R PR IS 2 I C s B T3 46 [ oD A e
DOYBERF L 2h, 3HBBERIIZTY V2 —%—
Wik L7oWRIZ Tt L E b S B nliTh -7z, ZD7z
&, BHEFERNE* THRNE L35 28T, B
WCHRERWEORLEAAELLZ LR TV a—%
—WEE D LD RSB EEZ BN 727 L
D& BBBOWTEERMANT ISR L %
BAVENRD L, TD20I2E, FLv Ty HlERTE
W o 72HEIZE, BEHRIME & &b ISR & #k2 B
FTHLREEXLZFAHLDOEMAT S L Vo 2k Iuh
VBETHDHEEZ D, T2, MERHEBORY TNz
HEEET S 2 & h HREHM~OBHHE b LETDH
0, R & BRSO LR & 1501 & D EEMEO
HLMEEFMT 22 & T, MUERFENO ARG
DHRNDLEEbNL,

BAEOLZAH, WHNERICLL T LTy v EEH

OB IEMEIIZHEH S TRy, 7L 7Y Vi
EHEMOCDUDBTM &SN bDTh L)%, I4EF721%
T H T AEFR 12 49kDa & 55kDa D ] % CD14 234
FELTWEO, liE, Ihbld 77y v olllERT
FRER S NS, WHEIEBICL ) SRS OEADS
RENDLZETT LTV EOREEERLTWAHE]
REVED D 20 ZOMIAIZIE, 415 5% 2 REHLET
hHHEEZOLND, FERIZE D HI, I SHHEIZE
LB TN EE LR L, WEMICEREL S 2w
CEHEETHY), SEOMERER,S, (G2 HEHT
BRI BT, BEEMRAERIA D ORINE % FHv 2
ZET, TV a— 7 WAL B EEEE TR TE S
EEZTe LLEDS, TLET Yy oREMEE L
TEBHED & Z A &M= IEED T TH 0, M2 T
HECHHAIEF Y MILSIAT A TV RO [AT A4
7 CLEIA Presepsin] 25Mi—TdH 25 Z &h5, S%iE4a
MR MFEDBEIZBNTH LT v a—F =kl L 51
i A A S & B FILEOBE AL TH B L bz,

5. #5RE

IT7 Vo= =k E b e TLe Ty EAEE
L%, MFRERGRIEZ V28610, MEEEE %212
Wk 32 2 EDMEEER IR ST HEE L THAICTH -
Too F7o, BHBEREBRINE 2 FIV CTHEETT O I e R
EREMTAILET, T A=y —iEE AT LT
T MEIC B BERRIFE DM IZO R HE D
iz
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IR CE
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