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High-density lipoprotein — small particles with a big impact —

KIFEZ ST

1. [FUBIC

e REIEZWEED—D & LT, BIE, IMES
WE) Ry 827 a1 251 — )b (High-density
lipoprotein-cholesterol; HDL-C) DE&NB I b
NnTHBY, HDL-C 40 mg/dL i A3 HDL-C IfiLfiE
LT, EERERSCHEE (127 7 U — Al
PERAZE) OFIEY) A7 WFICHES LTS (H
ARB R LS BRI BT A K54~
20224 0) o Z LT HDL 2SPUnli iR B IRE L RE %2 H §
275 ThY), HDLCOERICL-oTB L 20
HDLK 7 O® iR TE L6 Th b, —F, I
HHOHDL-CIEDSH VS 5 WITIHEANIZ L o T
HDL-C % Bihn & 72 A 4 5303 L b i s8R HE o
VAT PENDIT TRV EDHL IR ->TEH
D, ZHULHDL-C D= = UK EIIREE AL 5E Tld 72
WIEERERLTWS, TNTEAE, Zok)nk
Z eI L DD, ZFIUIHDL D EE A 2 FEE 0L
TORBTHY), TNENORENELR L Z LIk
KL Twab,

AR TlE, HDLOZEIZOWT, FIZHi%
EETHOL2IZLZMAZFROIIZEX HIA
HDLCA WAL H DIttt s LT f->T
WEHLREDAR ST, HDLOBRFES, HHS %
Hlo TWiz72 & 720,

2. HDL-C D&

HDL-COHEIEIZEHEL 2o ThbTHY, 4L D
DIMERED Y A7 777 5 —% W52 L2 KM
13k — MifgECTdH % Framingham Study (28T

Ryunosuke OHKAWA

FORE RS RF B R s A I geRE
BEIR AT - o FLEW 53 B

T 113-8510 HHUHS SCRIX 5 1 1-5-45
TEL : 03-5803-5374

E-mail : ohkawa.alc@tmd.ac.jp

b, B L ZFS504EHTICIZHDL-Ci s & @B IR B 5
JEA XY M ETHAHET S 2 EABRICHE S L TW
AHL2, FEAEICB WY, KHDL MAED HEE
R CEBORIE) A7 DBENZ EATRENT
W39, UL, HDL O %% 2 b kB IR L EE (1%
W) 2Lk BEEZLENTBY, FOlb, ThFET
(2 H] % F W CHDL-C 2 ¥ S & 2 A0 frbh
TE72o KBEHEE Y IV THILFAT Y U HDH VI
ZFOEMEH % RIS 5 &, 1iEHDL-CiEE 0
Y6~7 mg/dL OBIMAFED H 1D, Lo LED
=05, GIEREA XY NEED ) A 7 OBEIF
IR LN olze #2C, L YVHDL-CIEE R
HEMEEr8B0H5a L 270 — )V A5 ViR
%% » 737 (cholesteryl ester transfer protein;
CETP) BHEHIAR 4 L EN (v h T ET9,
T7FEbFSETD INEFSETY FLEPT
7)), Z o OF DR AEEI KA S L7z,
s O#EHNIT R A THDL-CO#60 mg/dL b @
IEEOWNNII L7225, 747 > v LRI A
7 DB IERDO SN Dol TNTIEALI
HDL-CIZBE T IIT R VD725 ) o BEEIFFEIC
XV, HDLHP I ICEWET, & L AEHIRESR
D) AZHFE N ELHESNTEY Y (Fig.
1), F2INEWEHZTTRL, BRAZHR L
LFHETHRETH 20, TNE TOL D
2L D, HDL-C 0% & A3 B IR A b 14 55 £ o G A
WCEHTH L Z LIZHENR WD, $XTOEEY
B T2 b Tldzn <, KT 2E8ELHFET
bo THOVOTENELL—20HBE LT,
HDL¥ FO#HMESWw 2 |3 %, HDLIL A5 10
— VIR & HDL JUiIRBYIRTE AL RE DA —F A3z 1T
bbb, NTlE, TOHDLK L IZ—HKMMTH
59 Mo

3. HDL &[&

ILAFU— I VIEE E & D ICHIEE F B
AR E LT, IR AL F =R &
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Fig. 1

HDL-Cif & @EIIRAERIEIE (N — ) & ORIk

ARG, BMI, B2 (BRffE 4 &rde), BOHE, EEh, DOEIIIME, FERW, PR TEE,
LDL-C, WERels, 4Fis, BROGEE RIVE TR () 12X 2% L, F
LN — R B 95%CT, #ifao 75 713 HDL-C D546 (BIHSCHE10 & b $hke)

L CEHOMBRIC VIR R TH D, LIz > T,
HERLI AR SN 3L A7 u— VeI
BRI MG 2 A L GER SN A LENH L, L
L&AS, aLAFa— e ighidkicize A
EBET RV (VAT 0= VORNDEIREER
Bug/L (30C)) THD70, HEIZMAE I ILER
9, VRS X7 ERRESNLWBEELEO) Y IRE
Ly Ny (7R RY 28T 5 apolipoprotein;
apo) M6 LI E TN RICEE SUE
HENb, UKRY X7 IEHERT A IR R apo D
HRLEOEWIZL > THESELRY, HE (A ©
INEWD S 141 271y (Chylomicron; CM)
(d <096), BIELE) Ky > 827 (very low-
density lipoprotein; VLDL) (d = 096 ~ 1.006), H

76

MlEY K% 282 (IDL) (d = 1.006 ~ 1.019),
Kt ®E ) K% » %2 (low-density lipoprotein;
LDL) (d = 1019 ~ 1.063), HDL (d = 1.063 ~
1210) (HAHWIZHDLO¥H 727 5 A& LTHDL: (d
= 1063 ~ 1.125) & HDL; (d = 1.125 ~ 1210))
D6DODYKRY NI e LTHEIND, HE
MIZBWT, CMIZEICEE»SHE LN PR,
VLDL (& Ji © Al S 7 g BG,  LDL A ik
THEBEENZT L AT 0 — )V % KW HE T 5 7% &,
FNENDYRY Xy TR LHEEEH-TWh,
HDLIZY) VIRE L & V2 ICBAR T TH Y,
OB T A XIS L HETEH YRS V37 T
Hbo LLHBENTVRIEEL LTIE, K, S
fE~T L AT 0 — )V %@ 53 L AT U — )L
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R TH LA, HDLIIMO Y RS ¥ 87 iz k&L
R, LVELOMESFEL, TRIEL TS
B AL T (k).

4. HDL Dt

HDL O AR BT AFEA L, FFR/ NG THER S
N &N7zapoAl e ) ¥ Vo o iaE b 47
W E N7z apo A-LIE KRR D ATPHE & 7 1 v Mk
& Al (ATP binding cassette transporter; ABCA1)
MHEILVATO—)LR) VIRE RTINS, IBE %
TS EFEAICHENEC D, R THERD
HDLIZ72 5%, HEEIROHDLIZL P F a2 A7 10—
VT YWV T A7 27—+ (lecithin : cholesterol
acyltransferase; LCAT) OfEHICE T, (T 5
RATZFFINA) Y (LIFY) OIRMER D
LAT7O0—=)VIZEB SN, TLATY VT ATIVIIE
b3, 22X, LBEOHKwaL 27y LT
AT IWAIRTF- OWNEBIZFEAT L, HDL 2SERIR~ & 21k
T 5. ML 7-HDLIE, HwAEIIICHFIRD A A1 X >
VX —ZBEEEALTINY AT, I LA
TH—= VPSS (HDLO I L AT H— )b
%), 72, HDLIZCETPOB Sk >TalL &

— V% VLDLIZJ# L, #|ZVLDL 25 4 HE
W% Wb, L AF 10— )% ZIFH- 72 VLDL
IZIDL Z#& CLDL~ & Zfb$ 5, ZoOFIZ, HDL
WD) RE VX7 LA T apo DA D FT - T
bo Flomatbitbitiz, ZTOHDLO I L A7 10
— U A I RMER D IE G LT 5 2 &%,
HDL LDL2S#IEkE I L AT H— L% L 8IZK
WLHoTnHIERELRLTWVS 2,

ZH X9, HDLZIME % EERT 2 8T, 1
DINRY 237 R O 2 RIRER Y v X7 &
ZUTWAL Z P mMeEnTBY, A HDLDO kR
ILEEAETHBO—DEEZ 5N T VS,

5. HDL D%tk

HDL ZapoA-l& ) ¥ v /7 Ha L AFu— )b
) VHRE, HYERRN R R A S ) 2T 5 7
», HDLE o THIREDEHEO R R L4 7
HDL2SfFEET %50 2% 1), T XTOHOHDLAS LK T
O Tl vol—EEOILATU— VEETL L
WO DI TIE R, IRFICHEINII VAT
VEBREDEL LW DL OHDLYFET %, L
727035 T, HIAMAS N T SHDL-COfED,
HDLK FOHAZVTLOMML TWhiwnEn) 2
Lix, Lo HDLOR#»SEZ 5 EHATH %,

787 OEIZB VT O HDLIZ S HEICE A
TWB I eDbrb, Ak &9 IZHDLIZMHED )
Ey ww%%ﬂ%&ﬁ%ﬁ/\v&& YNT ERZT D,
Vaisar & 1%, B0 2 L > T8k L 72 HDL 43 1
DY IRy %Shotgun proteomics (2 & O 43HF L,
HDL W (23 48FHIHD ¥ VNI BFEHET L &%
ARLTWAYW, HDLO G T =ik, /&b oT
75000, KEWH DO T350000/ETH Y, Bk
N1 DOHDLAFIZZ NS DAFHED 7 > 73y
EATVDLDLITTIEZ V. JHIZHDL &I |
HCERSN/RTHE (d = 1063 ~ 1.210) OHIZ
BB N0 BEATWVE WL DL ORFDALAE
TAHILEERT L, #DELIZARSAH, HDLC
DMEE VI DL, AL ATO—LVOESHREDR
% AHDL, HEORLL Y VN7 EHEATWES
HDLZ D ELKLKNIZLTCERELLZDDTH B, D
IV, L MILoTRIUHDLCIEEZALTWTD,
ZNHOHDLOR T2 5 ¥ v /X7 QR &
bEL->TWE BEEROBEIEL ),

6. HDL D#gE

Hid D X H1Z, HDLIZEAT LAy VX
OIERIC & o THUBIRBEINIRTE(LEED A2 6T F 7
BEAEZ BRI TR L T b, TOREN L EE %
TRUSHANT %o

1) MERRMERICE TS5 —BEER (NO) DFE

EXEEDER

M B2 IS B I PIE & IS RE A T 57215 T
%, M OIIRRLIGH IS D 55 F 2w L, i
WO EFEEEZ RS> T b, MENEZAEOREE
13 O - PORETTEE O RlRE e SEIEE, X 5121
BRI OERIZEE C BIb > TW b, MAEILRIEH
KT-& L CEEL ST O—2HNE PR HE CReE
SENBENOTH Do FUIED K RE 1 AREE 3 2 HH
tLCc=ruar) Ly yaik< %ﬂ%ﬂ“(‘/‘%ﬁf Z

TUIARN TR RS N CTE L BB E 512
SNZBEIZNO S FE%%E&E%W@ET%K@’C%
Bo HARNTIZ, MMM RBAES 5 MR Al —
MibaER A lEEE (eNOS) NOEAEICHFS LT
W5, HDLIZ&EF NS apoMix, A7 4 > T v 1-
) W (SIP) L) AR VIREOF v ) T
— % 7 THN® HDLIZE F N ASIPAIME
N D SIP%EA3 (S1P3) % 41 L TeNOS % i 14
L&, NOMAZEE L IMEILRICE < 2 & 2%
EEINTWAEY, 72, HDLIESRBIZ /L T3d
FARICNOG R 2RI 51719, & 512, HDLIX
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NOAKAEBY I M N MAB O E 2 e L, 385 L
72 IMAE N OBIEIZBEN. > TWBH 92, F 72 SIP
&t apoM 721 T <, apoA-I b IME WK DIEHE
WZB5-9 %, apoA-T i ML P Rz AR wi BIHT i o> 1
JHERE L, MERBICEBL 20D, 7y V4R
T.F > Angiopoietin-like protein 4 ? ZEH % {5 |,
MEFEZFRLZDT LI EPHEINTNDE D,

2) BATRWEFEDHNH

KRB IRTEA LR DT OB & LT, s
P RZ B D & VEAL 12 B © T4k & 3L A monocyte
chemotactic protein 17 &12 X V) HERO W5 DML,
MENEMRANOEEDT SR SNb, TOHEK
HFn~ra7 7 —=TNRNCLDLE &H, {3
HRAL U SR BIIREE (LI B2 5 59 5o HDLIZ X
COHEROWELEEZ T HEHAH D, LDLIZ X
S THIP L 72 HERICHDL % 3N % & HERiEE A
[HE S5 %, Murphy 51d, & b5 HEEL 7-H
ko CD11b O{fi AL % HDL A%l 3% Z L /R L C
Wb ®, FFEFIEE SFZEICB W T, JLABCAL
Pk E HWTABCAL #fHET 2 &, HUERIPHIR)H
MEG L 720 L7223 oC, ABCAID Y 4> KTH
% apoA-12HDL & HEkilE EEIHIRE R H-> T\ % &
REL TV,

3) inB&MteE

R ENIREEA LR L2 (& LDL OFE b2 < b - T
Wb, 8% 6, LDLAE LS NERILLDL & %2 % &,
MEMNE FICHEETAY 70T 7=V RAINY
Y—ZHEEENLTHEAEL, ILVATU—VIZEA
ZraEMiia e 2, ZojgikiiieoE®mS T T — 7
JERDICE %2505 Th b, LDLAEILE T 5 &
15-hydroperoxyeicosatetraenoic acid (15-HPETE)
% 13-hydroperoxyoctadecadienoic acid (13-HPODE)
Lo 7R LIRE DSE U 578, apoA-LiZzZ s o
# kLR B % LY Bk %, LDL*+ ®15-HPETE,
13-HPODE 7 & D3 hn % b R D H 5%, F 7z,
HDLIZ&EN5/89 4%V F—+¥1 (paraoxonase 1;
PON1) %, HDLIZG|&AA 2 EERILIRE % Ik 5y
B35 2 & THERLICE C 2 &EAMHN TV B %2,

4) AL AFO—-JL5|[EHKE8EE

HDL 1339k 748 7~10 nm & FEH 12/ S ki T
ThY, MENDSMENE 2D KT TIMENE
TIdH B BRI ICHESICEET LI LD TE S,
%2, HDL»¥iE (79 —2) OIL& % H{Eik
M GHESINIC 2 L AT 80— )& BEICE& M)

78

WCHT 5 L BICHIlRRHICHEBIT 2L A7 00—
FNTUVAR=Y =% AL TIVATH— VA EIK
{o CORENZHDLO L A7 00— V5| X EhEE
W T =IO TR T b, T2k
SO N TV AR—F —3HEHEMSNTEY, apoA-l
% pre- f HDL® X 9 7%/ & % HDL 12 ABCA1 % 4
L T® X Uk Z7%HDLIXABCGI % scavenger
receptor class B type I (SRBI) #4/rLCalL &
TH=VEF SRS ZEPMONT VLD,

5) T OfbD#KEE

M oG E, FFAIEHE%E S 525, HDLIZ ER
DIARZ & BB B TR 2R R A0 5T
B HERIE (78 BB EAAHERE, TR -V R
FHE, FRILA O DRFER A > 2 ) Vi o),
SAETERE, BRE, MEE (EEIIH], EoTRo
), BAER &N, 72720, —HBOBEETII,
HDLIZB#EA W Ew ) Wik b H ), &5 7% 20
RWLETH b

7. HDL O¥EERS

EH5IE, AR T E#E 2 &b HDL O 15 i
& FENDG 2 D HDLBEEEN DB D W TN T
&7z RIETIX, ZO—E%E/A L7z,

1) PON1MD&R:x

T EEL 7-HDL %, LDL B X UHilEsi <
FEAL L CIEBL L 72 B LD FEE D 57 5 BE{LLDL &
Bl Sk HOEBELOTOEL/ZLDLB X
ALLDLH O PON1 ORI A WE T 5 &, R
LD FE AR A9 12 BB (L LDL AP 12 55V PONT 5 P A3
s ZExbitbiui L7z, 72, 2
NS OHDL & LDL B & OB LLDL OR AW % 7 v
AWy N T T T A =L o TRTHARXT LI
L, A mF o PONLIEEZEIET 5 &, [
[ZER L LDL @ 45 I /1 12 %V PONTIG A S L %
CERMR L, EHI2, Y AFryT7Tay Mk
5> THMBLLDLH IS EIRE DO PONL & ¥ 787 3
M7, 2% ), HDLOPHILAEIC EE 4
PON1 2SER{LLDLIC X o CTHDL 6 &Ebh 5 2 &
E L TWwb, Gugliucci 51, IfMiE % 37C TA
VX aN—T gy LERIZE) RY VT 5O
PON1 OEF# M % #-X% &, small dense LDL (2
PONLIGHEOMIMA A SN L Z & 2 L Tn»5b 2,
[#fLLDLIZ & > C HDL O i ALiE = 25 PON1 2%
TEHEs 5 2 L IZHDLOWBEDIR T IO %255 L&
Z5HNDH, HICPONLSERLLDL ICHR % S b
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LT, LDLBtoIEIcEH L Twa b EZ
SN b, HEEIZ, BR{LLDL % PON1 THjMLEE L 72
oxLDL-PON1 2~ 27077 —JICEASES L,

FUHDOoxLDLA HESHELGELD, T0HD
ILVAT U= VE|EEEXIC X DEEMErs0a L
ATO=VOBREMEESINDL E VI HEDH L9,

2) RETICHITBHDLOZEAL

FIENF | EZHZ SN D ERFE» HIMET I a4 K
A (serum amyloid A; SAA) W&, Foll
B IZIESAERF O 1,000f512b %2 b0 ZDOSAAD
3L AEHHDLEFISHEAET A Z LM Tw
%o bitbid, SAA%#HDLIZIHEMT % &, SAA
HDLIZ#EET 5 & & D12 apoA-IHEER S ILSAA
GHHDL & % 5H, FHREFERLRD, ZOSAAE
A HDL L% O HDL & ) @il bitx 555 2
EEREAMLY, OB EIEMIT L2012,
SAA % » 7827 & apoAl¥y v /57 O LA & LK
T L, SAAY Y37 DFFHPRALEEN E 225 720
F 72CRPMEIC CRIEDEE DR 7 2 BF ML % 5
ML, &EZMBEPOSAAMEEDWEEDS X OWHDL
DOYiMALRE % ied % &, CRPEER: TIZSAA DS
LVEL, ZoBEFEDOESAAEAHDLIZSAA
SHHDL & ) QHIBALEEA H W Z & R IR L 723,
INEOFEERE, RIEOEEDRL 2o BE DI
EHOHDLA L L2 D THh L7720, H—BH
DIRAE - IEIE X TR, KIS, BRI F
MO FZOME R OHDL % g L 720 #ES, FilF
3HBICIMIHESAALE I Y — 7 |[ZFEL, oIl
725508k L 72 HDL I I O SAA DS S
72%, 25 DOHDL % Native-PAGE T4 % &,
SAA OWEBEARIFII/IRLF O HDLAHER L TW 5
ZEERE L2, SNHDSAADEFED R L IH
—HBED S OIETH HDLEERED ZAL % F X 5 &
WY, SHRENTLTFETH S,

3) TI—UHRICHEET HBRICK BB

X/7u7 7 —=UhbitEns I zoovt F
% — ¥ (MPO) |2 X o TapoA-I& apoA-IlD AN F
Uy A4 ~—ERINE%, giako X2, HDL
IFHEREEIRIEEE LT A, ERROMPOIC
£ o TIBHF S 172 HDL (3 BLEREE = B HI BE SRS L
TWLZ LN L2, 2 OHEREEIH]GE
IZHDL &g & LTHWSNTHE Y, Moz
BFHOOWMZEICL Y, EEREEEEDHDLTIEZ
OREFEDTRIT L TV DL I EATREINTWVDLD, S5
|2, wound-healing assay (= C, WIERICHEE S &

7= 1% B2 MR L HDL % 89 4 & IS A Bz i
ZME1E$ 425, MPO CTHLEE% L 7-HDL ClX, Z®
MBI BB E > TnWb 2 &SI
L7238, F72, DRISmisEsE <&, ELISA#EIC X
% FE D apoA-l/apoAllNTa ¥ A4 < —DER
ZHZEL TV 5, Y TVEIZD 0D, BYELH
FHZE B O IMEE W @ apoA-1/apoA-llNT 10 ¥ <
—RERRET S L, EEE LR L CREELRT
ZEERRLIZY,

7T — 7 PIEEMAL L IR O AR E T
Z OFEHEALIE I 2 S BEE SN S T~ — Bk
D) rTuaFT—E¥ThY, TrIFTrIv1
MOET Y IFT Y ANEWRT LN E S
NTCWED, oy X7 3352 &M
TWwWh, BIFERETIE, F~—EhapoAlz Wik
b3 5628, 2O A bapoA-LIZHFF 2 e
% Pufk & B TR TG S b BT b apoA-T A%
FHETHIEEZRLTVDEY, ZOFv—F¥Ilkd
apoA-I DO Wi Fribix, .0 Ch#E L 7-HDLIZF <
—VEREBUH LG TIZITEALRI 5420,
LA, EEOMPOIZ & o TBS % 52 1) 7 HDL
WEF~—YEEMT 5 &, H#apoAlIZxt3 5+
~— VM TR AT fLapoA I EL, 6
\2Z OWr b apoA-T1d C H ¥ 8 @ Tyr100 THI W &
NTWLIEERELALY, ZOB A 1bapoA-lid,
MPORF~¥—EWEHFHETEHT TV % AT 5
BRI BEBE T L T AW D D, #Hil:
BNA T =N — DR AR R L TV 5,

8. BEHDLY TS RICHIFHHEEPHEEDEL

1) HDL», HDLs

Wk L 72 KB O HDL: (d = 1.063 ~ 1.125) (/)
BIOHHDL: (d = 1125 ~ 1.210) &Mkl <, IgE
DEREDNEL, U7 OEFRIZKV, D
DOHDLY 77 9 AOWE R HEE® L3 5 5t
B L PHITbNTE 7z, WMHEOEREDOENE F &
W7 ERNT A (Table 1)2, HDL A BE D 1H
Tk, FRIZEDHD LI, AEIOHDL &K
BOHDL & CIZME» S0 a3 L A7 o0 — V5 &k
EERWBETAPINTI VAR = —I2E DD D
(ABCA1, ABCGI/SR-B1). ZO## TIEX,
FEALBERPPLSIEBEIX HDLs AY & V) 5R <, I PEARME
FIZHDLAY & 0 v &ty ST %, BRIRRER
2BV, WEIIREEERE QMK omE % i L
724 i, HDLs Cid% { HDL:®» I L A5 10—
VB XK EREDED L TVWB T EDTRENTNE S,
F72, 179940 B % e L 72198 T, HDL.-C,
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Table 1 HDLY 77 5 A T & QYRR o5
[Biological activty | Subpopulation [Featwre | Rolo of HDL components

Cholesterol efflux Small, dense HDL  Potent efflux from lipid-loaded macrophages

Distinct apoA-I conformation,

Potent efflux via ABCA1
Potent LCAT activation

Potent protection of LDL from oxidative damage
Potent inactivation of LOOH and other oxidised PL

Immunomodulatory capacities towards neutrophils
Potent protection of endothelial cells from oxidised

Attenuated production of thromboxane A,

Large, light HDL Potent efflux via ABCG1 and SR-BI
Antioxidative activity Small, dense HDL
Anti-inflammatory activity ~ Small, dense HDL  Inhibition of endothelial cells adhesion
molecules expression
Cytoprotective activity Small, dense HDL
LDL-induced apoptosis
Vasodilatory activity Large, light HDL
Anti-thrombotic activity Large, light HDL Inhibition of platelet aggregation
Small, dense HDL  Potent anticoagulant activity
Anti-infectious activity Dense HDL Trypanosome lytic factor
Small, dense HDL  Potent integrin-mediated

cell adhesion of neutrophils in response
to LPS mediated by CD14

reduced content of PL and other lipids

Elevated content of PL

Depletion in SM, enrichment

in apoA-l and hydrolytic enzymes
Distinct apoA-l conformation and
composition of PL

Factor H-related proteins
Enrichment in apoA-1 and S1P

Enrichment in apoE

Enrichment in TFPI and S1P
Complex of apoL-1, Hrp and apoA-II
Factor H-related proteins, apoA-l, LBP

HDL:high-density lipoprotein; ABCA1:ATP binding cassette A1;LCAT:lecithin:cholesterol
transferase; ABCG1: ATP binding cassette G1; SR-BI: scavenger receptor class B type I; apo: apolipoprotein; PL: phos
pholipids; LDL: low-density lipoproteins; LOOH: lipid hydroperoxides; SM: sphingomyelin; S1P: sphingosine-1-
phosphate; TFPI: tissue factor pathway inhibitor; LPS:lipopolysaccharide; Hrp: haptoglobin-related protein

(Hrp); LBP: lipopolysaccharide binding protein. (5 H 3CHik42 X 1 k)

HDLs-C O Wi # 4 12 B D EE D A X > M FEHE Y
A 7 LA L w72 %%, HDL2-C @ Ji %S HDL:-C
LD LEROEIEMA D L EHE L TWEY, Zhl
FHZ, A 2 A VIERPUEICIZHDL 2940 Bk X
T A T AADFHRFD RS LR ERO K
FBiOFHM® IZIEHDLs ASH H & ) i b b 5o
—7J7, B OERBEE 11694 D) A 7 2 3#Hl L
Wiz, ROV A7 T 75— TS L E
MHICHETFBOLN o7z I MEL RSN T
WELY, TEFEELZFUEIT Rvol:, o
HZOWREEMOIEHEE S > TS 20 TH b, fl
21X, HDLs® % v /327 & H & IZHDL D Zh & b
BLTEL, IVATO—)VEF=EITSIZHDL: &
DIk, L7225 T, HDL% X7 B/ ) Tl
ORREX LT 5 L HDLAYE {, IV ATH—)V
H7z0) Tl 5 L HDLs A s RED 5 b, 2
NS OHDL X HDL:s D 7 7 5 A f#HT i1, whole
DOHDL-C & D3 & 0 BEED 5 TR TG 22 5F
M2 RED D LI A, AL HDLS =20 7
V=TTHIFonsbbbEZHL, 5% 5451t
LPEND LN,

2) ZDOMOHDLY 7% F X (pre B-HDL, apoE-
HDL, apoC-Ill-HDL)
SH I b s /zHDL & LT, /NIDPre f
HDLIZHa S Bca L 25 a— L5 2#k<
HELHDL & LTHISNY, JREDF I v 7 Afif
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M T, Pre p-HDLIX, 8 ®HDL & Lk L C
LCAT®RCETP, VYRE NI VAT 7 =% 237
BREDIVATO— VRIS 55 X sk
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Progress and challenges of turnaround time in coagulation testing.
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New development in the field of thrombosis
and hemostasis using clot waveform
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Abstract

A well-known example of the clinical application of mass spectrometry is the identification

of microbial using Matrix Assisted Laser Desorption/Ionization time-of-flight mass spectrometry (MALDI-

TOF MS). This technique has been used for about 15 years since it first appeared in the field of clinical

microbiology. Electrospray ionization (ESI) is known as a different ionization technique. An instrument that

uses ESI technology is the high-performance liquid chromatograph-mass spectrometer (LC-MS/MS). In

Japan, immunoassay technique is mainly used to measure drug, steroid hormone, or Vitamin D metabolites

concentrations in blood, but in European hospitals and private laboratories, LC-MS/MS is often used to

measure blood concentrations due to avoid cross-reactivity with metabolites and the high selectivity.

On the other hand, LC-MS/MS requires more complicated operation than immunoassay, so automation

is strongly required. Our LC-MS/MS with a fully automated pretreatment device has been widely used

to measure blood concentrations of immunosuppressive drugs, antiepileptic drugs, antibiotics, steroids, 25

hydroxyvitamin D and other compounds. In this symposium, I would like to introduce the current status

and future prospects of automation of LC-MS/MS for blood concentration measurement and the recent

trends in Europe.
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Analysis of immunosuppressant drug in blood by LC-MS/MS method
and practical application in laboratory.
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CLAM-2030™ 3 & (*"DOSIMMUNE™ % f \» 72
LC-MS/MS#Z & 2 i i B2 13, B2 PERg
ZH L, LCMS/MS#EDIRRAENDBEADPES)
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EE5EARY VINID LFBEES/LC-MS/MS (BENHEE) ([CKDEFRIFELE U TOEYREAE

EMmEHAiEREICH T 5 mERIMHEF O
EYMPREAEDES

Significance of therapeutic drug monitoring of immunosuppressive agents
for hematopoietic stem cell transplantation.

FEIL LY, EEEMIZEY, EiE Y

EE FEEmEMEgEcs g5, SEAEH oML L 2o EilE omEEIZOWT
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7 4 —E&0ME (Liquid chromatography tandem mass spectrometry: LC-MS/MS) ASER RS 735 12
BWTHEHENTEY, SBEENFHIOET=51) v 7280 THHLZHE) WEEESFHEN S,

Key words  {ifkzu~ 79 7 4 —BEmairik, [FEEmEmiaag, gz
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SNLEEIHFE LTI, #7a) a2 r0
AEY v vole ANy Za—1) YHES (CNI)
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T Lok ar  mIciE T o LB NS D,
O OFFNL, FFEFEHB L OBIEH OB S
IEZMAEEOFHBESED SN TWE OO0, FEEE
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DEWVIZ L DHEIEMEOZICE L COEEBRENZ: S
TWwh,

PAETIE, WIS EY OB % 2 3 R
N, SHICLEEZFEICIET 2 2 & A5 HE
ik~ b7 74 —EE&5HE (Liquid
chromatography tandem mass spectrometry: LC-
MS/MS) DERRIRA B IZ BT 2R E T - T
BY, SBAFEERBREIZBOTH L EIES) TEE
WAFHEND, RiFEO XY v ME, 1) fCHED
OB, BEEAZEL 2 L3 AR
RRETAZLIZED, FOBEFIIBWTHHE
I EIHIRIR R, BWEROE=4 1) ¥ 7H3ulEE
X750 2) MixMZZ L, MAORELZY
LHIENTEDL, LWVl eNEZLNDL, 2023

Satoshi IYAMA"?, Akemi ENDOH?, Satoshi
TAKAHASHI?®

DALIREE R R R BE A28 i N

Department of Hematology, Sapporo Medical
University School of Medicine, Sapporo, Japan
DALMRERF R M B b A

Division of Laboratory Medicine, Sapporo Medical
University Hospital, Sapporo, Japan

112

SFLRERF R AR G - R IR AR A [ o el e
Department of Infection Control and Laboratory
Medicine, Sapporo Medical University School of
Medicine, Sapporo, Japan



TE IR IE AL AN 3515 A Se P o 3P il rpife 2l 7 O 758

#£10H6 H~8 HIAT b7z H REERAR F A
B5HREY v BV A3ICB VT, [LC-MS/MS (&
EONTEEE) 12 X 2 BT & L C o3 il e |
L) 7 —< T, LC-MS/MSDEEHEIGH 2B %
HFHDAT b NIz FHIE TN F TITIMREEM R R
X3 2w MEEHIARAE e L C & 20 6, K
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WCFSEL72 ), bR SRR AT 5
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T 2 HED RS R Ch 5. 2 OB
131) e e [Ny 27y 7] & L CTHEET
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[ REALFHEE] 2SRRI 5, 2) oM (5
(2 V8ER) I X PSR R A L7z [z
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MUFEASAE DS e W HEOIER G- 1208, %
e, EREREEE L ORI T S MEIC R 5. —R
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1) YORERIZ & o THER S LA B & E 3R
(acute graft-versus-host disease; aGVHD) 7%, #
MR R A SN D R AHETH 5. Bl
%O aGVHD FIEZ L, FF— Y — AR BRI
12 & o THIERREIEE D 2 5 28, — Ay i
H N —TIEIRMAR M —IHi LT, SERIEK
CEEEDEETH LEMNPEDH 5, FEIMHFFF—7T

b BRI A I 72554 1E, GVHD I 58 & {1 <

BEIC & 8 B2 EH S, FEARMICaGVHD 1,
B2IE - BERE - B I CRIET 5. BEFENICIEWTh
DREBIREZIE) L SNTW5B7S, XY FEFELLR
FTVOILIE, BEREEZE) bOTH L, hED

U ORERIC K B HUES RN R & aGVHD IZFFA I X
[ R GEELY RTWb 720, BWfEzifFEL <

[EERFR | * & ARE 0, [l 21HET5
7O RIEIHIZ TR TR IEREFERODH D L Z
AHTIEH LA, T3> b — )VAEEZR GVHD IE vl
Bb 2 B BHEIC % 5 728, FEREIE 21312 s
#ll % T2, R A ISR EIHIH] & R L 2 25 HH0
MEB RN R Z RN d B &) DA, Bl TOREARN
HEZFHERoTWAh,

3. EMEFHHRBIEICHIT 3 REIMHR 0SS
FREO L) EMBMEEEIC BT, R
HIF ORI DAL A & L) S 2L B> TW»
HEESTHBESTIE RV, EIMEHIBAEIC B
BREMHEFROENIECNITH Y, Y7o AEKY
YRY 7O AADFIICE ST D RIEIIHIFNE
EVEEE TR (98] S ARG, RSS2
&) EMEEIC BT, aGVHD DISES & 512
FEZRFA L o0 b PUlESRh 2 WF L <l KR
PRBEEIHF OREE NS Z & 2L, —H, ©
By b= VIEEIFICTE T THE O BERNZ
BHiEZTH L) 58120, J0EeelsEHLT
aGVHD %2 Z & Ze v X 9 (2 Su i) 39 o i Hh i B
REOIZLDD, WERRERC AW A BT 5 % &
Vo MRAEE T L, EHICRBDAL LY, FF
— A 2 FE AR 2 ST ML 7 D A, FREUH 335 8
PRI O DRI MR D20, B4 B EFE %
WETNCER L CREMEIHIOREL 3 5 LE1 D
Do —BlE LTI ) v SIE 3 A [ R 5 e
Mifa M2 O #E 8 %2 3R$ % (Fig. 1) SEFNZAL
SEEIRGIE L o7z VSEET, TEREDCTT
VA AR REIIRIEI B D 1) > 7 SBEIRZE AHERE C &
%o BERERTALE CHV & N7 LFRE ORI TRZE
OB DL L DORNER2,r HOR R TIZE
TR AFIRE DR TE % (Day 61). Day 28 TE i
MO KF—5 4 TADANE:D ) %R L7212,
PUIESS) - % B iR & 4 5 HICoREiE (270
AR V) O E AR THERELES LD
i/ 7R, BER GO A TR LSRRI F
THE o7 (Day 394), ZZCTEHELRZ LI, HE
PRF oM EE2E=51) v 7 LA S, BED
aGVHD %2 2§ 2 & %2 £, hOoVEEMET S5
72U HEZR PR ) 0 & CHEIIflH 2 i 5 2
ETHY, MAPEREEAEOEEMESHE T L LR
Jo BMBIIPVUENELGELHWLZ %<, FF
— RO RPN X 2 PUEB RN R O A Tlhik ik
EHEOEM) S ZBEIE S S EAMEETH
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(i) e L e e R A Day 28
ﬁ iae)zuxm 98% K — 4 4 7

Before SCT

R

o720 — )T, FEBIZaGVHD % FhE L 72 5E B % $2
=35 (Fig. 2)o HOEMARERERT, LEIXE
JEICERE L72ER, TEOIGEIC QWA % RO 2 E
BITH Lo Wb IR O (CNI + A
THAF) ICTHEMREPESNLTVWEDS, 22T
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HCNLIZBE L Cld Wb 2 @Ik I RO 2 &
DREEELFEAL V Ml be 77, TEIERNIE
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FIMEHIETH LR 3+ — VRKRIZS 70
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I LIIERITH B

4. BFoOOX IS TEESHE (LC-MS/
MS) [Cx49 BHHAF

FEEIHECE L 7225, M s la A B
é%ﬁ%%ﬂﬁﬁ@ﬁ)ﬂ VR I HP R FE e TR L
TAHZEWANRTHALIZHEDL T, jligkH <o
HEHFEIF— SN TRV e ) REYRD 5o 1L
HREEME I L CoMmbEATE LT, fl
ZATHAEI - REMRREESOTA RTA4 »
(GVHD #5/) Tldy 7 a A4Hu > o
V2B L Tl Fluorescent polarization immunoassay
(FPIA) ExHWZHIEICE R H 5755, FEEIZIE
KU AT LET TR IEE 2> T b, BHIED
322 PRI L HR O 2 0D v R SR A g e A
7 TH Y, Chemiluminescent enzyme immunoassay
(CLIA) #:, Affinity column mediated immunoassay

Rl Al

@

(ACMIA) #:, Enzyme multiplied immunoassay
technique (EMIT) 7% EAHWSNTWADS, Jigk
’Jiofﬁﬁﬁﬁ 135> TS (Fig. 4). FIEFAHIE
IR ABECREIME DT RETH 505, AR
%k@xﬂélimléﬁ B 572D - (BRI SUS D H
LT EIEBENETH L, EHIZ, FIRT Ll
DI L) S M IRIEORE R AR 5 2 LI13HE
W25 S FEDH Y, BlziEy 70 ARIZBW
T, RBEE CIZELISAER CLIAEICH L T
ACMIA R EMIT R Z R L, H~ S e
T IZELISA#:, CLIA, EMITE (2 xF L C
ACMIA?%?)HONZO%E( b ENRESINLTY
5%, ZORTIE, rEE BRI SUG % F
AL T w7z imdrsm <, REEomEn
WCHEU T 2WEOME D FFICTETH 5. LC-
MS/MSHE NI & OLEFSEIE A S NT, &%
ELZZHIERERESESNS X)) v B Do EifliZe
BeER DS BL e 70 B T L DVRETIEH 528, RIS
gk GUZERER) COMERBEOEIH WS
CREELRHO—DTHY, SEEEHROM Ltk
I, 2L OMRTEASIND Z L2 ifFL
7o BAELBRIZBWTIE, BES 7 0ARY V]
Oy 7 a ) A A M EENE X LC-MS/MS % H
WREER LT\ b, BT TOME T, 1€
FeDOACMIA S & DL TlE, LCMS/MSEICH
WTRREZRT I & AR E N7 (data not
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#7mY hA (n=63) v/ mrARY Y (n=61)

N CLIA:
ECLIAZ: ECLIAV:
29% & 31%

) 28%

CLIAY:
| 44%

ACMIAL

27%

—— ACMIAL

41%

= CLIA%: = ACMIA#: = ECLIA#: = CLIA%: = ACMIAJ: = ECLIAZ:
WS A RIEPIRIEE TDM I & b O — bt — o #d 2016~2021 42 )% . TDMWF7E4y  2022:39(2):133 & 1) 1E

Fig. 4

shown) o FEERIZB W CHLAPEE & A2 X ik
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TWwaiz, BREFEEXE H»CLC-MS/MS ik Clinical implication of therapeutic drug
THEOLN/ZT—% % ACMIA B2 E L TR L T monitoring on voriconazole from the aspect of
WA DS, RESRIGIZIZLC-MS/MS #: % F w7zl 2 T the analysis for CYP2C19 gene. Jpn J Antibiot.
MAFEED BEHEL ED, EHORGEFTENTE 2010;63:255-64
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flifE, HATDM&Esx, HABMSESH, @k

FCOERIX, HARERMBRAFR S 55K iR At B, 201877

% (2023410 A, #iE) THEL 72
FERICHAEL T, BRI NECOIRRIZDH 5 i
Enldd) A
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EE5EMARY VINYD LBEES /POCT DEEERE, HEEEZRDI~BEMICECLERIN? ~

POCTH#2EIE - BEBEEIAHE TV EWKREICOWVWT

The situation of the lack of POCT instrument management
and accuracy control

a

H =

B B4 BEEZHAEEO A TIE % C POCHZ DM b ) 2%, BHESOKEIZHE W
T, MEEZE AT DT IRILAE S N < THMAMEHE & F2hE L TV 72c POCHZROEAPLHME L K&
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Y6 COMIZH L CORME 2 2HFEEFLEATRTH S, T2, BEMHPPOCT DEHNAT HZ

LlE, REBLMRDPTFRINERTHLENEZ LN,
POCT, ISO15189, Famiasm iz
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Equipment management and accuracy assurance of POCT equipment
in ISO certified facilities
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Utility of the body cavity fluid mode of automated hematology analyzer XN-3000
in cerebrospinal fluid examination in neurosurgery
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Correlation of cell counts in cerebrospinal fluid

A : Correlation of cell counts in cerebrospinal fluid measured by machine method and visual method (All samples)
B : Correlation of cell counts in cerebrospinal fluid measured by machine method and visual method (monocyte and

histiocyte>10 % samples)
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Fig. 2 Correlation of cell counts in cerebrospinal fluid(<1000/ uL samples)

. Correlation of cell counts in cerebrospinal fluid measured by machine method and visual method (All samples)

B : Correlation of cell counts in cerebrospinal fluid measured by machine method and visual method (monocyte and

histiocyte>10 % samples)
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Fig. 3 Correlation of cell classification in cerebrospinal fluid (machine method and visual method)
A : Correlation of cell classification by machine method and visual method (polymorphonuclear cells, PMN)
B : Correlation of cell classification by machine method and visual method (mononuclear cells, MN)
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Fig. 4 Correlation of cell classification in cerebrospinal fluid (Correlation of between machine method and MG staining)
A : Correlation of cell classification by machine method and MG staining (polymorphonuclear cells, PMN)
B : Correlation of cell classification by machine method and MG staining (mononuclear cells, MN)
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Table 1 Results of 3 samples with diverged cell classification results

sample [tyestitem machine method |MG staining visual method
TC-BF(uL) 6|- -
WBC-BF(/uL) 6|- 4
1|RBC-BF(/uL) 0.010 |- -
polymorphonuclear cells (%) 334 2.2 0.0
mononuclear cells (%) 66.6 97.8 100.0
TC-BF(uL) 68|- B
WBC-BF(/uL) 68|- 40
2|RBC-BF(uL) 0.007 |- -
polymorphonuclear cells (%) 45.6 72 14.0
mononuclear cells (%) 54.4 92.8 86.0
TC-BF(/ul) 476|- -
WBC-BF(/uL) 475(- 407
3|RBC-BF(/uL) 0.019 |- -
polymorphonuclear cells (%) 70.3 482 33.1
mononuclear cells (%) 297 51.8 66.9
WDF

SFL

— . . S 5 e
336 ’ s : Y e - E

A:WDF scattergram result B:MG staining ( X 400)

Fig. 5 Divergence sample 1
Only few cell plots were observed in WDF scattergram, however,
many collapsed red blood cells were observed in MG staining

WDF

S 7 . L ™
4 2

0O8R
o

()

SFL

S .32

o 8%06”

A: WDF scattergram result B: MG staining ( X 400)

Fig. 6 Divergence sample 2
A part of neutrophil plots was estimated to be debris in WDF scattergram,
and large cell clumps which were not blood cells were observed in MG staining
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37 > Debris 12H B & LT 72 (Fig. 7A). MG
ETIE) Y88k, HERB X OHRRER & i ihERDS R 4
IZHFIEL T /e, ERICHIEHEG 2 S0 7
(Fig. 7B)»

4, EE

BT A (L, B AR 45 7 & ORI LT
AR THY, RALIERITRKOSENLBETH 5,
F 72, BROZeE b E  BETERIUR M 24
LERICHETLZ MO TWEY, Z0%
B, KEIZBWTHRET 2 LESH ), V—F
VR CRETUIIIO MRS 2 #0214 L T W BT & FFRY
WEB 2B T AHEIC3RERHEL T2 82k
5o BAMEEA o THRET S Z LITENL TV WE
ML & o Tl B TR 2 Fkis 5 2 &
BERERAMELSTEY, MEEL L TCORBEE
HAKERREE 42 59, J4ETIXHB O
B % 152 T & 2HREED Do TB Y, WEH
HHAOERRE L RTEINTWE, D720, Bl
AR O AT 9 7 3 il ) 75 X0 20 Y B HE S i, &
NN E RO HEHIATH T HERD L9 127%
o7 L L, HEVHEEE TOREMIE 412 1Z
W OOBEL RSN TV 5, SR, FRED
1 DT B WHVEHEIIZ 31T 5 BEHII A 12D
THGET & 1T- 720

BAVEHESSE, EE OB L B0, M
fa O FREUE R AARRIR DS RRO H 1D o B3
ROWEL > 7% E13 R 2 D50 7 JFEIE R
MEFMUTHY, WHEORMIMLTIEHILL 2l
FRIERCHLRER 7 855 L CHIE CE 200058 e L

Bl
R

WDF

SFL

A: WDF scattergram result

THEIFHbN 5,
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HRTHIBEE % Y v by BN % 38072, B
FELHHEBELOMBEEEIAKRS?OHE T
y=096x+151r=0997, Hll &% @ Hi Tldy=0.86x+
81r=0950Td V), For DFFERD LI IHINLE % <
Ay NThE VS THANLEED TV e\, RIFZE
(EIRAVELEIE D & ORER A R E L TWDH T En b,
ROENNAT S POBERNH L EEZ LN &
DERO—DE LT, WWMEICBWT, MRk
HFBFHEIICH 7 > FEND T L2 E 27205 H
Wi & BHLEE ORI % HLER & LBk O 14 H388 0
L 72BE 0 A CTR72554E T BRI B E S W E
MThHo7ze HoT, BMEIIBWT, MikEko%
CIZHFBF T S MNIZHH ENT WS Z &8
SN, MEBEEFHRIIZLACEEL Ve
EZ oM, F72, koS EIcOWw
Tlx, WBCBF D4 % WiRIRIZB W CTHEDLE D
LEPHE SN TVEY, Lo L, Ry EHEE D S
RHESNLHHEOIT L A LIIHIBEAE L, AKS
DBy OME LKL TOHLLTH L, TD
B MDD v & CHIiRE £ Y
YMNTAEREGEZIILL, MasEE abET
ZOFERZBETT 2 LEDPH 5,

MR FEIZ D WT, Bk e BREB L OTMG
ZNZNOHBIZ O W TR BIFRERTH - 7275,
BODOBEMRIE TR E G ROTEHEL RO 720
ROAeHE % RO oA O T, M L B
BIUMGHEE BITKERFHEROTEHE T R0 72361

B: MG staining (X 400)

Fig. 7 Divergence sample 3
The bottom of neutrophil plots was estimated to be debris in WDF scattergram,
and many collapsed cells were observed in MG staining
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H i Rivaroxaban ($BEREF 1M > L E 2 —ERRES LIV — NI REELTHERATH S

Rivaroxaban [EERFF1 > b EY — & EHRIES KU
H—RA1EEEUVUTERTH S

Rivaroxaban is useful as the simulated specimen of inhibitor to coagulation factor
and the survey specimen.

FRITIEHY, FIEFFHID2

BEE OERARB (CMT) &, BEHMEEOREEEZENTLA2) —=v 7ikEThrb, I
TF 4 1L, rivaroxaban 25 HALIE G 0 v AR T T AF VEEH (APTT)-CMT OfEEMAE L L THEHTH
LI LERELCE, —F, 7uabturEriEl (PT) ERTH CMT2E_ SN L7290, AL T,
rivaroxaban 2SPT-CMT Tl fi W] §E2>#5E L, rivaroxaban (PT-CMT ® { » & U ¥ — Bk & L C,
BOCHAF CEE LI RE IR T 7200 — XA Mk & LTI TE 2 REMEAVR S 17z,

Key words
(PT)
1. [EUBHIC

BEMAED—DTHh b EREGHE (cross
mixing test : CMT) &, 7w b & v U ¥ K

(prothrombin time : PT) <iGMEALERD o o R
75 AF VW (activated partial thromboplastin
time : APTT) 7 &, BEREIRRAER L 7252 RA
T A ) ==y L L TERLZRETS
0, 20084E I IERIGR S -V CMTIE, 1E%H#
MmiEs L CEFEMEEL — 2O TRAR, REH

BN, B 2 S 7oy MRS T TAEL,

MEMZ B0 8y — 2 B LA IZIZS v
Y —OffE%E, TIMoNy —r 22 L7461
FEERTFORBEE) . LarL, OCMTIZBIT
BRATE, WEEORIR, HE R EAEREL S
Tz k, QIR % FM &3 2 EMPEREE
% E R DA CMT O BEF#A T3 ISR E T
W E RS, ERBEETIECMT 25 T4 1% H
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WZk, QHERENIES THLHI L, @I X
LR N EREDNS, EEEHRED TN LY,
DOACIZIX, bu > ¥ Y[H%EH]TdH % dabigatran,
# Xad - Bl E #] C & 5 rivaroxaban, apixaban,
edoxaban s E3h 5, TN F TH AL, CMTHEH
T RER 4 ~ v ¥y —BEMA L L TDOAC
I H UMGRE L 724558, FNFEFICBIT 5 APTT-
CMT OBk & L Trivaroxaban * flv7-& 2
5, APTTIEEMNBEFIZRO L, 222 LIZMo
Aoeey =Xy = 283528, N LNHE
MR D AR DA 12X, rivaroxaban f iR 1A
PR L 72 354 o CMT A3t 3 2 B B2 25T 1
THIEERELTEOT,

% Z T4 Mm, APTT-CMTTAHH T& » 72
rivaroxaban s INARAE DS, PT-CMT FEfikFic B\ T
LIEHRIRE L CTEHTH 20 5h, & 5123k
= _ABEE L COIBHOM Rtk %8S 72012 6%
R OMREE T o 720

2. MBIV HE

1) #&i&E

WIZEICREEEL LD TELBREART V71
7 X DERIM (32% 7 T EE Na: Ik =1:9) L,
3400rpm, 1043503 L, Z /MK e (platelet
poor plasma : PPP) % 4rBE L 720 AWiZEIL, #E
PRAERF A RKSE NG e §5EARMEICET S
fAFELRICBVWTKRBEATH DL (KEHKT:
18055) o
2) BBRHLUHE

WEZRE, I 7 7L AF®2000 (FEKAT AP
Wk EHE, H D), PTRIEL LT a7 7E7®
PT-N (27 7¥7, FEKXT 4 7V EH), ¢
—EAT7A )N JAYETIFTAF Y (BE—FA,
Instrumention Laboratory), h @ > FRF x> 7 PT

(harvRFzvr, YAAy 7 AKRKER), L
RANLMPT (LAEANL, ¥ ARy 7 AR SH)
2R L7,
3) FEXaREFHEH ; rivaroxaban & AL -1 > &

E 4 — 1S5 AE O /ER

Rivaroxaban (Chemscenef:, Monmouth
Junction, NJ, USA) |2 dimethyl sulfoxide (DMSO)
I L, 50mg/mL @ rivaroxaban i& 8 % i L
72 1%, rivaroxabani & % 3.2mg/mL (2% L 72,
RIZ, rivaroxaban A % L M4 CTHIL, &
EEN16ug/mLBLN32ug/mL b4 Y
5 — R R 2 L 72
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4) XEREBHER (cross mixing test : CMT)

3) TR L 728 A (rivaroxaban {INIE#
Mm%, 32ug/ml) &IEEIMEE 2 TE O HE (100,
80, 50, 20, 0%) TRAL, RAHEZE EIRLS)
B L VITC, 2K A v F 2 X—2 3 YEDOPT-
CMT Z#llzE L GRIERIS), W8y — ik CdT
L7z
5) WWINZ—&

BRI (BRI E 0%), &4 reEsy —
BRI IE R 100%) & & [E 5 [ % &5
SEME LIS KOS 3N, TSN TH
LD B ARSEHN R L 72
6) Rivaroxaban FRINEEE IR {E DR DIREE

Rivaroxaban 3.2 ug/mL % ¥l L 72 B M4 %
20T B L 80T TIRFE L, s A/ERUH, B H,
1A, 17 ABOPT B L PT-CMT Zi#ll%E L7z,
7) HiEtALIE

SR OBFETITo7237 7L AF®200012 & %
PT-CMT#ll5E &, FEFEBMEEZEZEL, £ T3HH
ELTze FNFEBICBWTIE, SRR 2ENE L 72,
28 o F I o Mg 12 1%, Microsoft Excel

(Microsoft#;, Seattle, WA, USA) % H T,
Student t MEZ 4T o720 72, p<005% Hals:
WAL Lz

3. H&E

1) Rivaroxaban EifigE D5t
N FE T AL, rivaroxaban 1.6 ug/mL b
A5, APTT-CMTIZBIT % 1 ¥ & ¥y — Bk
ELTHERTHAZ ExELTEAY, 22T,
PT-CMTIZBWTHFADREE (rivaroxaban 1.6
pg/mL) THME ZIT-722%, a7 r7E¥y (f
B 100% vs. 0% = 45+ 05FF vs. 99 = 0.1F))
(Fig. 1-ATE#), b —E A (BEERIE100% vs. 0%
= 368058 vs. 99 02%) (Fig. 1-BFE#E), b
0y RF v 7 (BERA100% vs. 0% = 342 = 0.2
vs. 108 £ 0.1F0) (Fig. 1-CEH), LARANL (4
B 100% vs. 0% = 276 = 04F) vs. 9.7 = 0.0F))
(Fig. 1-D##) &40, WIhoORHEIZHENWTY
PTRIEET 200, 77 7XEMRNT, HEW
WMo f ey =Ry - E2RE Lo
(Fig. 1-A-D##), # = Crivaroxaban 3.2 ug/mL
THEPTCMT 2fto/b b, a7 77 (K
FeRA 100% vs. 0% = 103 = 0.6F vs. 12.1 = 0.0%)
(Fig. 1-ABE#R), v —FA (BEHEHRIA100% vs. 0%
=780+ 02% vs. 109 01#) (Fig. 1-B##), T
O YARF oy 7 (BEERER100% vs. 0% = 57.3 = 0.0



Rivaroxaban |3EEE KT 1 >~ b ¥ ¥ —BEHAB L O — XA ks LTHEHTH 5

#ovs. 115+ 00%) (Fig. 1-CHEfME), LRA~2L (B
B 100% vs. 0% = 714 = 1.0% vs. 102 = 0.0%)
L7 (Fig. 1-DBH), LARNADSOIHIEIZE
WD v ey =y - &2 L7 (Fig.
1-A-CH#R) o

—77, rivaroxaban iR & B RRARIZ D0
572012,
08ug/mL) LMEEL 72745, WFhoBikizswT
LAY 75 7 %k L7z (data not shown) o
2) BB - BERIE

1) OFEE% S & 12 L CTrivaroxaban 32 ug/mL
WIARIZBWT, RIS ey —Xy —
R L73HECEBESEFEMLIZETAH, IT

T D KEE DS (rivaroxaban 0.2, 04,

FETEE—FAIBWTEILIIhNO 7T 785 —
UHEWFEE L o7 (Fig. 2-AB), o v RF
=V ZIZBW T - BIEOH TEITRED bk
» o7z (Fig. 2-C)o M EDKEREM S, HNFEEH T
a7 7l —F2AD) LML I T IET &
PT#HIEL L THWEZ L E LT,
3) FREBICHTSBCMT

RN L T, rivaroxaban IR E A & FCAT L,
A THETPT-CMT %47 o 720 BIBRSUS T, Bk
MAK100% T117.6 = 11.1F0, 80% T98.6 = 10.9%),
50% T69.7 = 7.0%», 20% T40.3 =43%, 0% T132
=21% (Fig. 3-A%EM), BIEELISIZBWTIE, #
BERK 100% T 209.1 += 315>, 80% T183.2 = 34675,

Rivaroxaban 1.6 pg/mL
Rivarozaban 3.2 pg/mL

A B
120 Coagpia®PT'N 120 HemosIL RecombiPlasTin
LY
.
N
N N -
~ N N ~ - -
8 N N i ~
2| 60 AN 60 A
E AN ~
Ay N i
N N
0 0
0 20 50 80 100 0 20 50 80 100
Plasma ratio of revaroxaban to control (%)
C D

120 ; Thrombocheck PT 120 ; Revohem®PT
~_~ LS
Eleo 60 .

.. . N .
0 0
0 20 50 80 100 0 20 50 80 100
Plasma ratio of revaroxaban to control (%)
Fig. 1 Examination of optical concentrations of rivaroxaban for cross mixing test
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Immediate pattern ——
A B Delay pattern -—-
90 Coagpia®PTN 90 HemosIL RecombiPlasTin
60
3
3
30
0 0
0 20 50 80 100 0 20 50 80 100
Plasma ratio of revaroxaban to control (%)
C
90
Thrombocheck PT
60
3
2
E
Ay
30
0

20 50 80

Plasma ratio of revaroxaban
to control (%)

Fig. 2 Difference in the immediate pattern and delay pattern in various PT reagents

50% T 1186 = 234#%», 20% T63.8 =20.2%, 0% T
158 £ 34% & %2 1 (Fig. 3-Af#), APTT-CMT
DEIRERUS - BIESWFUIZ BT, EIZNo
fresy—y—ri&RL7 (Fig. 3-B)o
4) Rivaroxaban FRINEEHR A DRTFSR A4 DIREE
rivaroxaban DR 4 — XA ek & L THORHO
T REME % 4 5 729 |2 rivaroxaban 3.2 ug/mL % 7N
L 72 Bk 2 -20C 38 £ 0°-80C THAAFE L, s
RESSH, BH, 1A% 17 HZOPTEB IV
PT-CMT % #ll%E L, RIFEFHOWMAEZITo 72, £
OFfER, PTREL L Ca7Z7ET7EHWTHIEL
7ot 20CHRESRMTOPTIE, MAEENLH T
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1038 = 1.3%, FHT1178 £ 098, 1HM%ZTI125
+=05F, 17 A% T1334 =128 TH» 1 (Fig. 4-A-
i), BAREREYH e LT, #BH, LAME 17
ABOPTIIEEIZILE L T/ (Fig. 4-A-iji). k&
—EATIE, BAERYET826=08%, #HOT
1030 = 24%, 1AM % TL1082 =158, 17 H#%T
1165+ 03%#CT&d » 72 (Fig. 5-A-i,ii)o — 7, -80TC
LM TICBWT, a7 772 TlEL 2
BEOPTIE, BAERYHTE23 018, B#HT
711 £ 08%, 18/ T731+03%, 1+ H#% C
775+ 088 TH o7 (Fig. 4-B-i), 72, b —FA
TIIMAARER L H 532067, FHT5H94 09
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A PT-CMT B APTT-CMT
250 Immediate pattern —— 300 Immediate pattern ——
Delay pattern -—— Delay pattern -——
200 S~o 250 *
S Se - .
A Y Y
= N *p<0.01 ’:\: 200 N .
8’ 150 \qu-i p <0.01
= E 150
B
Ay
100 %
100
50
50
0
0 20 50 80 100 0 0 20 50 80 100
Plasma ratio of revaroxaban Plasma ratio of revaroxaban
to control (%) to control (%)
Fig. 3 Cross mixing test in practicum
A
Coagpia®PT'N  Specimens: -20°C
® (i)
150 Rivaroxaban 100% *p<0.05 150 PT-CMT
" Day 0 b
- | Do
~ 1Week —--—
* . 1Month - --
100 100
& & '
50 50
0
Day 0 Day 1 1 Week 1 Month 0 20 50 80 100
Plasma ratio of revaroxaban
B to control (%)
Coagpia®PT'N  Specimens: -80°C
@ Ri ban 100% (@) PT-CMT
150 Rivaroxaban b 150
Day 0 e
Dayl oo
1Week —--—
1Month ---
100 100
3 I
) 3
& &
50 50
0 0
Day 0 Day 1 1 Week 1 Month 0 20 50 80 100

Plasma ratio of revaroxaban
to control (%)

Fig. 4 Examination of the preservation condition for rivaroxaban-added specimens by using Coagpia®PT-N
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¥, 1HE%T580=02%, 14 H12T59.0 = 1.3%

THY (Fig. 5-B-i), 17 HBIZBWTLH, 20CHE
HFOLI)EELZPTOEEIXFZED S5NY, CMT

b 20C PRAfF & e L CsE L 2R &R L7z (Fig.
5-B-i,ii)

4, BE
AWFZETIX, T TOFKA OMEH» 5 APTT-
CMT o Mfk & L CTH H Ta o 7z rivaroxaban
WNEEAE DS, PT-CMTERICBWTOHFRATH
B8y — ki T%ﬁi}%ﬁ%ﬁo 720 —HEHYIC
CMTIE, APTTAMER L7285 A 12 OK % FA
A
HemosIL RecombiPlasTin Specimens: -20°C
@
Ri ban 100%
150 Rivaroxaban ‘<005
*—| *
100
&
~
50
0
Day 0 Day 1 1 Week 1 Month
B
HemosIL RecombiPlasTin Specimens: -80°C
@
150 Rivaroxaban 100%
100
£
50 I l
0

Day 0 Day 1 1 Week

PT (sec.)

T (sec.)

P

1 Month

THLIDIZHEEND Z ENLN720Y, R
FRZEREIC B W CLERWI e v E v H 7 v
AN EN YRS (/NA Y Y HD )T
TERY Y M AVNVEBIRESH (7V =), vt
2% ‘) MY AEST (I =~/%), rivaroxaban
72 E DK % T APTT-CMT O AR EHE
fﬁbﬂfwéw —77, 2005 ANIZ1 N &M T
MR RE 70 b >y R / BRE S ERAH
& B\ IIAT OIEAEEIR vitamin K KZHE, 7%
BRETT PO Y E R TIRETH LV —T AT ¥ F
a7 sy MMET O by E E 5B

(LAHPS), &5 IIZEECEMEHED T, &

(i)
150 PTCMT
Day 0 e
Dayl e
100
50
0 20 50 80 100
Plasma ratio of revaroxaban
to control (%)
1)
PT-CMT
150 Dayo ——
Dayl e
1Week —--—
1Month - --
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Fig. 5 Examination of the preservation condition for rivaroxaban-added specimens by using HemosIL RecombiPlasTin
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L HEMLFERAERRENTE Y 2T LIV I /NIV A L2400 AWV
[SARSIOF 1L ZAHEX v MLI/NILZTL X b SARS-CoV-2 Agl| DI4RESE

=3 (0}

ZEEEZEABRRTEAEY AT LIVZ)NILA L2400 ZAWe
[SARS OFUAIAHEFY MVZINIVATUV R b
SARS-CoV-2 Ag| D4EEFHT

Basic performance of the reagent kit LUMIPULSE Prest SARS-CoV-2 Ag
using the automatic immune analyzer L2400

RAREE, AFTHE, HINERS, EACER, MgAEE, Sl &

=1 VIV AT LA NSARS-CoV-2 AgDPHATHEEE DL ERE (CV) 1208% (FI91E17801pg/
mL), HEFHEEOCVIZ26% (FIME18401pg/mL), ARE MM 9,800.98pg/mL F TR A % il 5 [H541
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(73/80) THolze ZOHFEZ VL IOV A L2400 134 MK %2 MEICHIETE 5720, BIIESZEIC
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TWaEmllEkEoN) 7—2a VERATa 77

2 Validation-Support/Excel Ver.428 # H\v 7z,
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1) BHTIRE
2MEENLP T > b T — L - SARS-CoV-2Ag % %
NN 10 mEklE L, 28R (CV) % 5Hb L 72,
2) HEBHEMK
21BEDOLPa Y bua—)b - SARS-CoV-2Ag% 1 H
1, I10HMEZEL, CV &L 72,
3) HIREZM
10,000 pg/mL D £ #SARS-CoV-2Ag #x 1A f# 7511
THEMAMRL, £EE 2 1hE L, B RF
il 725
4) TERFR
LP= > FH— )b - SARS-CoV-2Ag % &R AT T
AL, EREERR T SBIER L7 TORE%E5
HiZbzoTENZN2EMEL, WEFHHEB
X UCV & & H L, precision profile # /ERE L 725
CV20 % Dt w e m RSt & L7z,
5) #HE8
BB 806 & k%12, AFEE & RT-PCREDHE
—HEERD Iz, UTIZARE & RT-PCREDOHRE
MBS R,
1 BRICL 724048 O M ERER 40 % AR AL B L3 L
AT ARXF 2 —T ORI »oMEREG 2R T
S 2 %255 10 IR EERAE % [fn & 872
2. MREREBOr DMK Z RN WL %225 5 Mt 2 HUD
H L7,
3 WL DOA TR A XF 22— T2
DT A NY —FEDETF v T2 HD LT,

5%&5%% Lf:o
4, A7 A XF 2 —TbHIT v ISR
M L7z

5. #K 2 ANZHINS v 71830 %X g - 54 H
L, WEEITo 72,

- RT-PCR

1 Ml 2 5 ERA L, KtaoF vy v 7%
WAL 720

2. MEEMEEOK E TAN, MERTIE SO
IZBE 2T, MET SRR E AL ICEE S &7,

3. HEE ORI AR ER 2 7 L Y T2 2 5|
AROML, MEARD WL,

4. TANVE =% Lonb Lo, g & 5
o THmaiRMmL, 8ke L7z,

5. 7A4NVE —Fx v TeixdL, k4L T
A M= by TOREEEMILIZET L, 7
AMH—PM)y DVEREERICREL, HE L7,



SEHBLFEI R RIEHE Y AT 2V 379V AL2400 % v 7z TSARST 05 A VAHRE v bV 32V A 7L A h SARS-CoV-2 Ag| OPERERF

AiA#131.34 pg/mLLL EY RT-PCR#:14 Threshold
cyclefi (CtfH) 40N TFY ZBte Lize 72, &K
I & RT-PCRIETIL, 1ROMELY VT, RT-
PCR#:, A DNHFE CTHARMLELL 72,

4. #HER

1) BHTRE

2EDLP I~ FE— )b - SARS-CoV-2 Ag % H
W PHTREEIX, LOWIZ4 T <012 pg/mLTH 1),
HIGH®OCV 208 % (*F¥#1t17801 pg/mL) T
-7z (Table 1),
2) AEBHAM

2BEDOLPa Y b — )b - SARS-CoV-2 Ag % H
W7 HERBMI, LOWIR4T<012 pg/mL T
H, HIGHOCViZ26 % (391818401 pg/mL)
T&H -7 (Table 2),
3) FIREHM

12 #E SARS-CoV-2Ag % JH \» 72 A B Bk T 12,
980098 pg/mL ¥ TJH M % i 2 EAE % 320 72

e |1 CH35 72 LP 27> b T — )L - SARS-CoV-
2A0g x W TR D 72w R F12012 pg/mL TH -
7o (FAHE#ER# CV=20 %) (Fig. 2),

5) tHES

RiIE & RT-PCRE L O3, HEAR—K
JEFlO—E % Z L2 Table 3, Table 412777,
R (Bt —3E) 1392 % (23/25), HRELE (et
—EE) 1391 %(50/55), H)7E — =132 91 %(73/80)
Tholze HEAR—IFKE 2> 2TEBD D BRI
B4, RT-PCREE[EMTH - 7256] D SARS-CoV-2
PUR & 13225~504 pg/mLTH V), RikFERE M,
RT-PCREZEREMET ®H - 72261 D SARS-CoV-2 P 5 =
120.12, 0.37 pg/mL CT&H > 72,

5. EZ

VI8V AT LA b SARS-CoV-2Ag D 14 BE & fif
AT o720 PHTREEEIZCVOS % LIT, HzEmIM
CV26 WUTCTHolzZ &hbn, x—H -k
BNBERGENEEORE L FSLRBERTH DY,

(Fig. 1)5 HEOREWHIELZEZ S5, AREMIEZEE -
4) EERF FR (10,000 pg/mL) £t 9980098 pg/mL F T Ji
Table 1 Within-run precision of the measurement of SARS-CoV-2 antigen concentration.
LP Control- SARS-CoV-2 Ag LP Control-SARS-CoV-2 Ag
LOW HIGH
Mean (pg/mL) <0.12 178.01
SD - 1.46
CV (%) - 0.8
Max (pg/mL) <0.12 180.20
Min (pg/mL) <0.12 176.02
Table 2 Between-run precision of the measurement of SARS-CoV-2 antigen concentration.
LP Control-SARS-CoV-2 Ag LP Control-SARS-CoV-2 Ag
LOW HIGH
Mean (pg/mL) <0.12 184.01
SD - 4.85
CV (%) - 2.6
Max (pg/mL) <0.12 191.92
Min (pg/mL) <0.12 176.76
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Fig. 1 Dilution linearity for the SARS-Co-2 antigen. Fig. 2 Limit of quantitation for the SARS-Co-2 antigen.
Table 3 Relationship between SARS-CoV-2 antigen concentration and RT-PCR quantitative.
RT-PCR
Positive Negative Total
=30 31~35 36~40 =41
=10000 14 0 0 0 14
=1000~ < 10000 0 0 2 0 2
Positive
Lumipulse Presto =100~ <1000 0 2 0 0 2
SARS-CoV-2 Ag >10~ <100 0 0 3 0 3
=1.34~<10 0 1 1 5 7
Negative <1.34 0 1 1 50 52
Total 14 4 7 55 80

Concordance 91% (73/80)

Table 4 Clinical characteristics of seven cases showing the discrepancy in the judgement ofSARS-CoV-2 antigen
concentration and RT-PCR quantitative.

Antigen Body Test day from
No concentration RT-PCR Ct value Initial symptoms temperature Y
o onset (days)
(pg/mL) )
>40
! 3.55 ) No amplification None 357 )
2 5.04 - >40 Fever 37.8 -
No amplification
>40
3 231 ) No amplification None 368 )
4 4.10 - >40 None 36.8 -
No amplification
5 2.25 - >40 Fever 38.4 -
No amplification
6 0.37 + 40 None 36.3 2week ago
onset
7 0.12 + 31 Fever 37.6 1
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Investigation about saliva sample treatment in Lumipulse
SARS-CoV-2 antigen test.
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FEEHENTIZ SAS Platform JMP Pro version 17.0.0
(SAS Institute JapanfkzU&tt) % My, p <0.05
DYt AEZED ) EHEL,
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E—BEREER L2 A, WS L O
HbOEFTETIZBWTERE—HERIZI00 % TH - 72,
—77, Btk —3R 13 G1200 & Dil #F MK T 75.2 %,
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¥ 72, PUEEEMRAEIZBIT 5 DA & PBS
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Table 1 Analytical performances of SARS-CoV-2
antigen quantification test using saliva by
measuring device and sample diluent.

a. Lumipulse®G specimen Diluent

RT-PCR
ﬁ total
Lumipulse G1200 plus ) 97 0 97
((+) >0.67 pg/mL) (—) 39 7 103
total 129 71 200
Specification: 100.0 %, Sensitivity: 75.2 %
b. PBS
RT-PCR
W total
Lumipulse G1200 plus ~ (+) 93 0 93
((+) 20.67 pg/mL) (=) 36 71 107
total 129 71 200
Specification: 100.0 %, Sensitivity: 72.1 %
c¢. Lumipulse®G specimen Diluent
RT-PCR
ﬁ total
Lumipulse L2400 (+) 93 0 93
((+) >0.67 pg/mL) (—) 36 7 107
total 129 71 200
Specification: 100.0 %, Sensitivity: 72.1 %
d. PBS
RT-PCR
ﬁ total
Lumipulse L2400 (+) 91 0 91
((+) >0.67 pg/mL) (=) 38 71 109
total 129 71 200

Specification: 100.0 %, Sensitivity: 70.5 %

DY EEMREDOIEZ Lz 2 A, BE—3EE

G1200 T94.4%, FutE—E=12G1200 TI78% TH 1,

HEAR—BBNIL2400 D5 R Z & HETIAH], »
TS BREIEE IGETH > 720 HEA—ZBID

WERIE, PBSABIRIE D MEETEIZ X 5 & D AT10 61,

Dil fr AR DIBBEIEIC & 2 & D244 & DIl D J5 53
DB PITRo 720 HUEE B & IR IR

FEOREE—FCERIZOWTSH, DIl TiEG1200 T 75.2%,

L2400 T721%, PBST (£G1200T721%, L2400T
705% &, DilZfEH L7zmaoinm <, Bifaik

Table 2 Analytical performances of Lumipulse®G
specimen Diluent and PBS for SARS-CoV-2
quantitative antigen test.

a. Lumipulse G1200 plus

PBS
((+) >0.67 pg/mL)  total
(+) ()

Lumipulse®G (+) o1 6 97

specimen Diluent
((+) >0.67pgmL) () 2 101 103
total 93 107 200

Specification: 94.4 %, Sensitivity: 97.8 %

b. Lumipulse L.2400

PBS
((+) >0.67 pg/mL) total
(+) (-)

Lumipulse®G (+) 89 4 93

specimen Diluent
((+) 20.67 pgimL) () 2 105 107
total 91 109 200

Specification: 96.3 %, Sensitivity: 97.8 %

KB o Nz, PUEERME T L 12067pg/mL Ll L
400pg/mL i, 4.00pg/mL LA 100.00pg/mL A i,
100.00pg/mL L LD 3T THIT L 728 25,

RILTHp=04917%, WTFNOBIZBWTHHIE
EICEEZEZRD RNV L2 b, HEEOAKA R
MBI R LT L2 R, REOMEM
PROND Z EATRENTZ, PUREEMRAED LIRS
RIS TR AR & O THEA—RE 7 > 721 A
LT, BHNHUEERMAME < ML K EA T
HHLIENL, by y ) v rEECHIER
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Table 3 Discrepant samples between Lumipulse®G
specimen Diluent and PBS for SARS-CoV-2

quantitative antigen test.

a. Lumipulse G1200 plus

Table 4 Comparison of Lumipulse®G specimen
Diluent and PBS for SARS-CoV-2 nucleic acid
amplification.

a. Analytical performances

Antigen test ~ Nucleic acid amplification

(pg/mL) (Ct value)

L Lumipulse®G specimen Diluent 0.63(-) 35.88
PBS 0.67 (+) 35.78
5 Lumipulse®*G specimen Diluent 0.47 (-) 40.20
PBS 0.84 (+) 40.82
3 Lumipulse®G specimen Diluent 1.03 (+) 41.04
PBS 0.21 (-) 40.87

4 Lumipulse®*G specimen Diluent 0.71 (+) not detected
PBS 0.54 (-) 38.73
5 Lumipulse®G specimen Diluent 0.75 (+) 41.60
PBS 0.55 (-) 39.19
6 Lumipulse®*G specimen Diluent 1.41 (+) 35.54
PBS 0.60 (-) 36.89
. Lumipulse®G specimen Diluent 0.72 (+) 36.22
PBS 0.65 (-) 36.37
Lumipulse®*G specimen Diluent 0.86 (+) 35.33
PBS 0.66 (-) 36.91

b. Lumipulse L2400
Antigen test  Nucleic acid amplification
(pg/mL) (Ct value)

) Lumipulse®G specimen Diluent 0.51 () 40.20
PBS 0.68 (+) 40.82
5 Lumipulse®G specimen Diluent 0.65 () 38.84
PBS 0.82 (+) 36.06
3 Lumipulse®G specimen Diluent 1.13 (+) 41.04
PBS 0.28 () 40.87
4 Lumipulse®G specimen Diluent 0.72 (+) 35.33
PBS 0.57 (-) 36.91
5 Lumipulse®G specimen Diluent 0.73 (+) 39.39
PBS 0.64 (-) 38.77
6 Lumipulse®G specimen Diluent 1.05 (+) 35.86
PBS 0.66 (-) 36.38

ENEZ NIz Tz, AMEHI CTHRERRE T
0.67pg/mL DL TRk & f 58 72 936F11E 37 - T
HMHEEERE B COHIEEHES R TR,
BEHS TL7%RERE SN TV L IR EERED
1B OSIEEED o7z ZORKE LT, MEE
FRAR D #Y) 73 2 DAL ASIERF S UL OBFE 2K T &
FLUEEIRESNTBYY, SREOKRFIZBW
THhHoe EaNLEULGEHTEBLIZZLIZES L
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PBS
) = total
Lumipulse®G (+) 120 5 125
specimen Diluent (=) 9 66 75
total 129 71 200

Specification: 93.0 %, Sensitivity: 93.0 %

b. Discrepant findings

Nucleic acid amplification

(Ct value)
Lumipulse®G specimen Diluent 41.19
! PBS not detected
Lumipulse®G specimen Diluent 41.07
z PBS not detected
Lumipulse®G specimen Diluent 40.97
3 PBS not detected
Lumipulse®G specimen Diluent 40.80
: PBS not detected
Lumipulse®G specimen Diluent 39.60
> PBS not detected
Lumipulse®G specimen Diluent not detected
6 PBS 38.73
Lumipulse®G specimen Diluent not detected
7 PBS 38.77
s Lumipulse®G specimen Diluent not detected
PBS 39.47
Lumipulse®G specimen Diluent not detected
9 PBS 40.12
10 Lumipulse®G specimen Diluent not detected
PBS 40.79
Lumipulse®G specimen Diluent not detected
1 PBS 41.05
Lumipulse®G specimen Diluent not detected
12 PBS 41.12
13 Lumipulse®G specimen Diluent not detected
PBS 42.10
14 Lumipulse®G specimen Diluent not detected
PBS 42.39
EZHNT,

Dil DFEFEIIEFARENOFZEIZ DOV T, Btk
Bt —FER WL D 93.0%, MR OTE 25D
AR B 7 DIl A R R B & OV PBS ABUs A Ct
DD 9I5% EFEIX FA50995-1.010 TH 5 = L 5,
BRRIEIR IR AN O BIIRO 5N, LEIILL
TR IRERENOHEHAOETH L LEZ LN
720 DIlIZGI200 12 #4538 L, B85 b C il i fi A B
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Fig. 1a Differences in SARS-CoV-2 antigen quantification test using saliva by measuring device and sample diluent in
the groups from 0.67 pg/mL to less than 4.00 pg/mL
1. Lumipulse®G  Specimen Diluent 1 using Lumipulse G1200 plus, 2. PBS using Lumipulse G1200 plus,
3. Lumipulse®G  Specimen Diluent 1 using Lumipulse L2400, 4. PBS using Lumipulse L2400
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Fig. 1b Differences in SARS-CoV-2 antigen quantification test using saliva by measuring device and sample diluent in
the groups from 4.00 pg/mL to less than 100.00 pg/mL
1. Lumipulse®G  Specimen Diluent 1 using Lumipulse G1200 plus, 2. PBS using Lumipulse G1200 plus,
3. Lumipulse®G  Specimen Diluent 1 using Lumipulse L2400, 4. PBS using Lumipulse L2400
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Fig. 1c Differences in SARS-CoV-2 antigen quantification test using saliva by measuring device and sample diluent in
the groups over 100.00 pg/mL
1. Lumipulse®G  Specimen Diluent 1 using Lumipulse G1200 plus, 2. PBS using Lumipulse G1200 plus,

3. Lumipulse®G  Specimen Diluent 1 using Lumipulse L2400, 4. PBS using Lumipulse L2400
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