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Current status of blood biomarkers and scoring systems for the
fatty liver disease

Beh{EE29 EREBAY & B

Abstract Fatty liver disease (FLD), represented by nonalcoholic fatty liver disease (NAFLD),
continues to increase in many countries, including Japan. Liver biopsy was previously required to
evaluate hepatic steatosis and fibrosis. However, advances in non-invasive tests (NITs), such as imaging
techniques and blood biomarkers/scoring systems, have reduced the need for liver biopsy. Diagnosis of
hepatic steatosis and fibrosis by imaging tests such as ultrasonography and magnetic resonance imaging
(MRI) has steadily evolved from qualitative to quantitative. Its high diagnostic ability is comparable to
that of liver biopsy. Due to their simplicity, the Fatty liver index (FLI) and Fibrosis-4 (FIB-4) index are
particularly useful in the screening. Although there are many reports on blood biomarkers/scoring
systems, the diagnostic performance is insufficient compared to imaging tests. In this review, among the
NITs for FLD, we focus on the blood biomarkers/scoring systems and give an overview, including a

comparison with imaging techniques.

Key words
NAFLD fibrosis score (NES), non-invasive tests

1. [FUBIC

NE WGP IF . (fatty liver disease: FLD) & 13T
MR (R) 70254 F) k&AL T,
ez &3 RADOBHTH 5, FLDDFE L IH
BEL LT, BEZZ7VI—VEBIUILETVa—)L
PRI L . T a— VR, H 5 Wn
137 WIET IV I — WPERRIETERFE L (nonalcoholic
fatty liver disease: NAFLD) #%% %Y, NAFLD &
KOBEOEWHFELTH D, BADRH20~25%
ANAFLD 2B L TWb, ZDOHDHK 20% A3k
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steatohepatitis: NASH) T#» 5 Ll &SN T 52,
CNETNAFLDE [FFRY A VART IV a—)b
HERERE LR WIRIFEFEE] Lo BRI E
TERINTELD, YAV AWFEERL T VT —
VT B (alcoholic liver disease: ALD) DESI
IZBWTYH, JEMRAGEER I & 2 T2 B
TOEHEDNH Y, BYBRPERICEDRVE W)
ML D o7z TNE OMEM % BT L,
202044 I 22 EOBMRICEI LA EEFHE L
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liver disease) & V9 7z B S2MRE S 729,
MAFLD O Wi NeIHIFIc TR ] T2 B0 pRw | 12
HHLEORBEE | OWTFRhIETr8546 L
EF S (Fig. 1), BUIEH R OAREEMSICE
DWW T — Z T DATHO N TV %, MAFLD O$2E
Z& D, Bl F R & R SN & O R
EIZB L TIENAFLD & ALDOZWr ¥ v v 725
HENLZ L2475, MAFLD & ALD @O 4 — N
=Ty b bRl SHEICITEEPLETH L,
F72ZOMAFLDIZDOWTHREN L ERL L H 0 19,
FLD O HIZ DWW TIE 4k b damnifi < T aetEAds

PDED )12, FLDIZOWTIREEMEZ &0
TREGZALZZT L) L LTWBY, Bk
WTHZEEAALNT WD, T F THICHHAEL
B OWTIEIF AR GRS 2463 L
TS, BREE RS M F BN A < — T —-
AAT) YT AT L EIFRERZWE (non-
invasive tests: NITs) OifE#Riz L), FAEMROLE
T L C\w5, FRRTZNE X OFF-FiHhe
FHIIZOWT D, NITs DR FEASNAFLD % H0h (2
HATWD, K TIRFLDIZOWTOIRERNZ
Wik 9 b, MEFHNA A+~ —H— - 2371~
TYATAER DT, HEZW L DT &0
BT %o

2. BEEPFFEZ2ERDMBRINA AR —ND—HBKLUVR
dA7YVIVART L

BRI HF O 25 Wi B BT % 5% DL - o fFHE 12 580
LA LERIND ST, BRI OB WL ITITA
el & 2 MRk pome Ay, JEEEE S MR &0
WGHA D B % 5, REECEELE, I A Mogh
SIEHBEEMEOBE— FHiAL (&2 M7 R
NEE) AL E e R L TEY, L2 LB
E— FET R CIEIFIEIEIE230% LT @3 & ol
BEDSMEV &\ ) BED S - 729 ITAFE O WS o
i # 12 & 1, magnetic resonance imaging-proton
density fat fraction (MRI-PDFF) %% D HiED
FEes, FHAERICRDY ) 2b0L LTR#EEN
5L o700, FLBFERBREICBNTD
controlled attenuation parameter (CAP) 12f4FE &
NDWEEHE SN, BE G%LLLE) ORI
LoD EE L HF SN TW B WY,

ZNF TNAFLDIZBWT, FEMEILoAEST L 72
JEBNG LM RO BEL & 72 2T EATE VAT,
KFERIEALOHHETIIFHRIE DL R EHRE SN T
&2, Lo L, wEDCAPZ W7z FRIT LD
EmEHli O T, MR LORE S 724358 T
REBRPDH D EVIHRTH oY, DED L)
12, BREEFRZ NS [EH) 25 [E2] oRf~E,
EFIHEALZ FE T T 5,

B A\ DASR5RT

|

|

|

(BMI 23 kg/m2 k)

-
IBAE - B } [

N
Y- ERGE .
(BMI 23 kg/m25Kii) } [ 2BUHERRIR

-

FEILEEENR

- HOMA-IR 2.5 &
- BREECRP 2 mg/Li8

o

UToREEEH,S2IHEM E
- DT X NEBEZR 90 cml £ (5B1F) , 80 cmBl L (&%)
- M 130/85 mmHglA_E 7z (FPEE AR
- MUY RME 150 mg/dL EE Tz (FEEEMNAR
- HDL-C 40 mg/dLkiE (B1E) , 50 mo/dLk (&)

- WEIRRFIRE (ZZRERSINAE 100~125 mg/dL, RERFIAEE
140~199 mg/dL, HbA1c 5.7~6.4%, %)

~

)

MAFLD
(metabolic dysfunction-associated fatty liver disease)

Fig. 1

MAFLDZW 70— v — b (CCHk3 %5 HZ)

i%&E - BMIL body mass index; CRP, C-reactive protein; HOMA-IR; homeostasis model assessment of insulin resistance.
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B AMBEHAINA =D —=BIOPRa7) v 7Y A7 208K

LRLOWGERSW A& ol & L7 BFIRE b ik o %
BOHRT, MENAF~—h—BLOPAar) 7
VAT AIZOVTYH, INETHEE L O % S
NT&7, TOHTRLLELOMENH LD
Fatty liver index (FLI) T& %, FLIIE20064F (2
AZ)TOTNV—TI2LD#EHwESNY, body mass
index (BMI), P, y-Z V¥ IV TF A7
T—YiEE, M) IA NEENPSEMINS
B CTH 2720, FRIESHIN TS O TH
N7 (Table 1)o FLIIZDOWTDRRITD X ¥ fRAT 10

TlE, 272219E B (NAFLD#30%) % xf % & L

FLI < 30 TNAFLD#£14%, 30 = FLI < 60 T 42%,

60 < FLIT67% &V A7 33 E LCITAMTH 5
s N L L, 60 = FLIEE ©33% 728
NAFLD Tid 7% < (B 3£67%), FLI < 30
D16%ANAFLD & Bl s b = & (et =
84%), F 72 EARD 27% DIEFI A I (30 FM
<60) | ”*Eéﬂi> &H 5, NAFLD O lie
LTHaeidg v e Z%5 éhfwéomﬁwﬁ
%&ﬁﬁ@(@@)@x&%ﬁf%FMi&W&
B L TR R WRE 7 B IR L 3k S hvtw
% (AUC 0.885 vs 0914)'7,

Dibko X9 ICFLIIZZHraE & L TIZCAPIZMRE
ENBHBEWRITEELLH00, ZOKIT AN,
FAETED S EFICRBEZ 7 ) — =0 7 & L TIREFR
ENBLEVIHIERLDY, FHEATA FT4 2 THH
DA EL > TV 5D, KREDONAFLD A A K7 A

2B X ORINO B 3 2 IR R

LRl EN TV D, F/ARIFONAFLD A KT A
YOI FLIOR # L 2 v LA L, MAFLDIC
B4 2IRE - WA KT 4 230 TIZLBIZm &Sk
H3 TR B 70 KHBEER R R B T FLIIC X % BERE
P2 bR SN LRl I T 5,

b & L’C HIEDRRIFZ IR Lo E =
koo, FBWHEITHAR S Z A & MRI-PDFF
%E%ﬁﬁaﬁﬁ&@&@ﬁﬁm I XD ) D
DHbH, TORTFLIICRE SN LA aT) ¥ 7Y
AT MBI CIEREIRN RS o Tnbs L
L, KEWREERABRORIEMEE % v 7z 70 7 o
— WRITC, AL O A7 5 IR LIZ DWW T
DEFRM N =T —PFEALENL R LD, 4
BOBEPIRGSNLTHTH 5,

3. FFRHEEZMOMB/NA FI—H—B KU
ARAT7VIITIAT I

NAFLD O#Z#EICB W T TFHRHAZER T TH 5 I
HMEALHEATEE ORI IR EZEIHEH Th 5 2%, Fik o
W{RZ W & 2 BRIARTFE I 2 SEBRT €, A LR
Wi BT HFBERE 2 lE 3 58350 - MRI-
FANTT T4 DR EN, FOERMIIES
HINTwr®, @BEWE - -MRTZIANTT 741
RRETH Y, romeiiEibZ s o F4mo
FINEFI DR ARRLHKEBBIRIZEHTH 555, %
B O K2 5 RATTREERZ (XBE H N T b, HEo T,
JFARHEALIZ BV T O M/ NS A~ — A =R A3 T
yﬁ&Z?A”i%@ﬁﬁﬁ<wiﬂfw%o

HUIEO)HEHEH? S & ek L ¢, FFAE L
TN A &~ — ﬁ~,XﬂTU/7/ZTA

A RITA T, FLUIDWGEE ORRRTH S
NH7T—=ZIIN LT, BIMfE#RE G252 L3R

Table 1 Fatty liver index (FLI) D2 HIRE

=4, s M AUROC v RATEE AR PPV NPV
FATH 2k
Bedogni, . <30 rule out 87% -
496 2=y 0.84 - -

2006 A =60rulein  —  86%
Fedchuk, Jiks ke

Z 1 Y (] 9 (1] 9 0 9 0
201419 324 (=5%) 0.83 =60 rule in 76% 87% 99%  15%
Castellana, <30 rule out 81% 65%  53% 84%

27,221 [Hj{g* -
202119 : iR >60rulein 4%  90%  67%  76%

A LN (SR 7Y, CT1#&, MRI2H®E)

FLI: [e0-953 x loge (TG) +0.139 x BMI +0.718 x loge (GGT) + 0.053 x WC-15.745] /

[1 + 0953 x1loge (TG) +0.139 x BMI +0.718 x loge (GGT) + 0.053 x WC-15.745] x 100,
%55 : AUROC, area under the receiver operating characteristic curve; BMI, body
mass index; GGT, y-glutamyltransferase; NPV, negative predictive value (& HH=R);
PPV, positive predictive value (35 H158); TG, triglycerides; WC, waist circumference
(IEPH)
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WTIUIDWTHBMREDO B VIREDN L L 2, K
DONAFLD/NASH#A 4 FF 4 Y672 B W T3}
[NAFLD/NASH &3 O I HEA L AEAT 5 O 5FAMf 12
MEFINA F =T —RAAT ) v TV AT A
HHTHY, FNo 2 A TRMEERS Tl <
FFAEME O BISEF DR AR TATH T & 2T 5,

¥rlc2ar ) v 7y A5 LD Fibrosis4 (FIB-4)
index & NAFLD fibrosis score (NFS) (& H & R
THZETRE 2R FEZMAGHLETED, M LET
BOBWEEL B\ [#ERORS 5l (BEFE100%),
IUETFT VAL AL LRI STV,
FHA T A 6D Cld NAFLD e b 5] o
—RAZ YY) —=> 7L L TFIB4 index 1.3l L,
NFS -1455LL & v 1y b 7EDRRE S,
TRA ) == v 7B XU ERE & L TR
&) A 7 # (FIB4 index : 1.3, NFS : -1455
Hwi), W) A7 B (FIB4 index : 1.3~2.66,
NFS:-1455~0674), #1) A 7 # (FIB-4 index:2.67
PLE, NFS: 067500 F) & FIB4 index, NFS#% H

W2 A7 PR EINTW A,

Table 2|2 FIB4 index & NFSDZHaEIZ DWW T
DOIEZR T o TR 5 DL 52 (2B W,
FIB4 index, NFSW 3L d KBIfiE (k) 2 7 )
THEEMMEL (F = 3LLE) W ok #)s
N EBRLHIEREZ->TBY), —RAZ)—=>
e LTI kEER-TODEEL D, T
Pelg s N2 B S MAFLDIZ DWW T b, FIB4
index DF DS RENTWEO, FEEME LTI,
FEIZFIB 4 index IZB W TR EIENICA DL 720,
TS CHMMLOREEE DL EICEE & 7 TR S
%o EBHZFIB4 index DW= E#EIC L > TX
bbEVIHEL H LD, F R ESL TS
0O FRMALAEITEI 2SS <, ISR B H 12X
THBUME T 52 L LHE SN T W59,

KRILCTIIRFHAHEALRZ IS L T { oIfiliii~ — 7
—DREBE & o TBWIVEIaS =7 2 7S

(4C7S), e 7na vBE Mac-2kE A &5 A 52
1 & (Mac-2 binding protein glycosylation isomer:

Table 2 Fibrosis4 (FIB-4) index 3 & ("\NAFLD fibrosis score (NFS) DL Wree Uik 25 25 | FH %)

EH, & . N
. e 2k AUROC 7y NATE JEEE FREE PPV NPV
TR FHA
Sumida, 2 =F3:1.45 90%  64%  24%  98%
FIB-4 0.87
201220 n=>576 3.25 48%  95%  53% 94%
=F3: -1.455 92%  63%  24% 98%
NIS 086 0.676 33%  96%  50% 92%
Xiao, A LT FIB-4 0.75 =F2* 64%  70%  73% 61%
201720 n=13,046 0.85 = R 7%  79%  66% 84%
NFS 0.72 =F2: 1.1 66%  83%  82% 74%
0.78 =F3: -1.455 73% 4%  50% 92%
Ampuero, Lk <1.30 rule out 67% -
. FIB-4 0.80 ) 74%  90%
202028 (AF 320 =967 rule in - 97%
n = 2452 <-1.455ruleout, 71% -
NFS 0.78 ) 56%  89%
>0.675 rule in - 93%
Seko, Zhtink 078 =F3:1.30 93%  39%  47% 91%
202329 n=371 — ’ 2.67 59%  18%  61% T1%
076 =F4:1.30 97%  29%  11%  99%
) 2.67 70%  68% 16% 96%

*=F2:0.37-3.25, **=F3:1.51-2.24.

Fibrosis-4 (FIB-4) index: [££## x AST] / [ifi Mk (109L) x  ALT).
NAFLD fibrosis score (NFS) : —1.675 + (0.037 x 4Fh) + (0.094 x BMD + [1.13 x 4
RERH/BEIR (B =1,72L=0)]+(0.99 x AST/ALT) - [0.013 x IfivMEEk (1091)] -

[0.66x T/AT7 3 E (gdL)].

%55 AF, advanced fibrosis; ALT, alanine aminotransferase; AST, aspartate

aminotransferase; AUROC, area under the receiver operating characteristic curve;
BMI, body mass index; F, pathological fibrosis stage (0-4); NPV, negative predictive

value (&5 H52); PPV, positive predictive value (F5M H ).
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M2BPGi), & — b ¥ ¥ v EDFHMEL D
surrogate marker & L THW SN TW B2, KEL
DONAFLD/NASHA A KT A4 26D 12BWThH, —
RAZ ) == 7IZBwCTke7)va vk M2BPG,
4C7S DFEHFIB-4 index ° NFS, I/IMIEE & b
WCHESE ST WD, SNSIHNA < —F — 12D
WToOImEE LT, FEMDTTHN72NAFLD JiE )
ERRISE — N ¥ F D OIS e & 25
Lz, e 7 rBE 4CTS, FIB-4 index & DIt
BHERH 50, HETEL - b F o0
AUROCIZ4C7S & ) 2% <, FIB4 index % & ®
LD E & IZREFE L V) KR TH - 72 (Table 3).
FLBEREBLIOMRII AN T 7 4 LOLLERIC
BWTIE, #— ;& *3 > DAUROCIZEMETH -
72 (Table 4), DlEiZA—F 7 F T VI200TOHRE
RTHBHDS, LT~ — 7 =12V TITHR L
TFIB4 index £ ) S NICEN TV L) i
H52347% <, F72FIB4 index®D L) V57T v A
LARVOBECERED 2 <, SHIICHEGZE (=5 A
NT T 4) ITIERWRED S D L v ) FElis e S
TV EW) OPPFEEBbIs, EBIZHCRO A

A KT A 28BOE 25 ML~ — 5 —
DI e\ O BIIARIFAH L E 7 - THISE
LTEbDTHD, E6%BIET VY ADREEIC
FRCKZIE LDOMRRILE D PR EEEZ H5NT
‘/3%) 35)0

BEME 47 % artificial intelligence (AI) % H w72
ERIRIEFE 235057 % b 5% <ATh LT 5 75,
NAFLDIZBWTH HEMZREHHE DA TO
NASH B & UL AT E OB RIS H S Tw
% (NASH-ScopeTM 29, Fibro-ScopeTM *”), Al
FATIHEA SR TH Y, SHIHICHE IR 52
ETFMENG,

4. FFiRaesHlDRA A7 UV IVRT I

T O EEERIZ BT, FHIaE o TR
DI O TN S EE L 22 %%, e
S A % ~ % — Fix Child-pugh 77 $H% T & %
B, AR O FERIBRERE BN T A N AIRE R LDk
B OMEAI L) FHRED R VERIA% £, Child-
pughFHHADILENFHVEREINLTVWDLY, F
7z Child-pugh/ iz 7 V7 3 VM, €UV ¥ UH,

Table 3 FHEME/ N 4~ — 7 —12 & 2R MM ITREO B (SCRk34 %25 HZ)

St (w=173) Lt (n=173)
HRHE(L stage
AUROC  Se®) Sp(%) PPV(%) NPV(%) AUROC Se(® Sp%) PPV(%) NPV (%)
=3 Autotaxin 0.81 89.6 68.4 91.0 65.0 0.81 885 66.7 90.2 62.5
HA 0.79 82.7 711 90.9 54.0 0.86 81.6 76.7 92.3 54.8
4C78 0.91 785 89.5 96.4 54.0 0.89 86.4 83.3 94.7 64.1
FIB-4 0.82 778 789 929 50.0 0.84 79.8 76.7 922 52.3

Fibrosis-4 (FIB-4) index: [4Ffs x AST] / [ifi/Mick (109L) x v ALT].

W3 - 4CTS, type 4 collagen 7S (4 #=2Z —/%"> 78); ALT, alanine aminotransferase;
AST, aspartate aminotransferase; AUROC, area under the receiver operating
characteristic curve; HA, hyaluronic acid (& 7 /L 12 > i%); NPV, negative predictive
value (&1 H=8); PPV, positive predictive value (B H135); Se, sensitivity (F);

Sp, specificity (FFFE).

Table 4 F—b¥ ¥ v LHGESBMIZL S

SREILRZITRE D e (UK 34 25 | HEZ)

Bt =179 2tk (n=66)
HHE L stage
AUROC Se (%) Sp (%) PPV (%) NPV(%)  AUROC Se (%) Sp(%)  PPV(%) NPV (%)
=3 Autotaxin 0.82 92.2 714 85.5 83.3 0.81 78.4 86.7 95.2 54.2
VCTE 0.88 80.0 84.6 90.0 71.0 0.90 85.4 85.7 94.6 66.7
MRE 0.89 718 88.5 92.1 69.7 0.94 93.0 91.7 97.6 78.6

%55 : AUROC, area under the receiver operating characteristic curve; MRE, magnetic

resonance elastography; NPV, negative predictive value ({5 - =5); PPV, positive
predictive value (B HHR); Se, sensitivity (LE); Sp, specificity (#E). VCTE,

vibration-controlled transient elastography.
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Table 5 77 3 Vlll5EFDENZ X % albumin-bilirubin (ALBI) grade D284t (SCHk48 %5 | JHELZE)

BCG i Modified BCP 74
Modified ALBI  grade 1 48 38
grade 2a 8 12
grade 2b 13 16
grade 3 1 4
bR 25.7%

albumin-bilirubin (ALBI) grade: [logio Total bilirubin (umol/L) x 0.66] + [albumin (g/L)

x —0.0852].

modified ALBI grade 1 (score < —2.60), 2a (—2.60< score <-2.27), 2a (-2.27< score <~

1.39), 3 (-1.39 < score).

75 © BCG, bromocresol green; BCP, bromocresol purple

' bhnar YU, BOK, FERGEOSIHE I &
LM CTH A, JEKRB L OIFEREIC D W TIEE
BIRGEIASEE L\ & v ) HED D 52, DL EofE
AL, FRFPHBE RGO S 572 5 /151t L %
B OB WCEHMIIE H 12 X 08Dk STz,
ZO L) ST LT, MEMENTFEICL D TV
TIVEE ) NVE AMED B T BT RE R
% Albumin-Bilirubin (ALBI) grade 52014 4F |2 B
FEINW, Dk, 7 ineEFIC 31 % ALBI
grade D IS <t s, BUEOFHIRLE
DRI L SN D T, 774 BN
(RFA), MFEiRILZEREDL (TACE), 75 F1&F
3, QEF v 7 B A ¥ NHERWST OGRS
ZBWTHFRHEHREEN TS Y, F7-HgE
2B B FRREHI O A 7% 55, KHEREDO T
BEE L TOL K DMEPHET H Y,

ALBI grade 3 7 )V 7 3 UMli& B L E SED A
WO ELHIEETH LY, TFETHEZETLH L) %
PR RIEGIDS A 7 {, TV T I Va8
I REVEREINRTVWLIY, UL, 7TV73
YHEOMEIZBIT BN & L CHlEEOE N D H
Bo TNT I VHEIEFIZIRE {431F Thromocresol
green (BCG) % & modified bromocresol purple
(mBCP) 9 23% ), BUEAIBIZBWTIRT VT
I VSRS B REREAE V mBCPEA T IS
NTWa, LAL, #EIIBWTIZBCGEMNEH
THY, MAZIEILOE DETIES S BCGHED
HubnTwnd, 2OX) %7 IVT7 I VllEED®R
WIZ & 5 ALBI grade ~DZE 2 OWTlE, —%ED
AP N TV o 7z,

Z 2 CRANIBEDOIFREIES 2RI, TIVT
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I VHEEOEWAYALBI grade N2 % 5.2 5
IZDWTHRES AT 5 729 #EFR L L T25.7% DHEHI
\ZALBI grade DZALDE U, ZHUT 22 %
ZFIZ WwEEZ 5Tz ALBI grade 1, 2a (7
VT3 VEE) ERICBW TS FEETH - 7 (Table
5)c Hiko@ ) ALBI grade |22V TId% Ot
BHEIEL, SHRESICERPEL DD EEZ D,

TN T I VHEEOECIZIE T ET A LEND
5o

5. BHDHIC

ZZFCFLDICHT B IMiENA A~ —h—B &
CRa7) 7Y AFAIZOWT, FICAFE TR
JEH STV S b O& LIRS L 720 TBIEITRZI,
AL IS T ICB W TS, TNE CEHEERE
Fe K7 L CEFEMR A IIZE) 25 175

A, MRIMAS &\ o 72§ W F 0k
ENBY) OoH b, TDOHTFLL, FIB4 index &
Vo AT YTV AT LDV, FOMEE
ORI A 7 ) —= 2 7T OB TIXA DR S
NTW 5 LI ~ — & — I ZARF AL & 7
STHELTEXZHDTHY, E6RLIET VA
DREBIZE VRN ELZ ENLENL, KM
PR REROMAAZ F V724 3 7 AFTIC L), B
D% L OFHRIMBANA F~ —h —FEfirHE s h
TWbo, ZOHDSIRIEFZEL L2
NIZBWTE 7T LA 7 ZA— &R DI NSA F~—
H—HBNDL LTS,

R L DFEEICHEL T, FRd <& COIMMR
WKhHEERETDH) A
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B # KRAEMNFERFIL Y7 « VLK 5 BB MKENFFRESEDORBEICOVT

FRNFNEERBIL Y T U CELD
BHE)hREMBREHRESEDERBZMEICDNT

False-positive reaction to the serum turbidity determination of the automatic
analyzer in patients using photodynamic therapy agent Laserphyrin®

FARMEEY, NWER?, AT, BEED, g

Ry  HCFHIOITREE TIIREOREECIEFIMEE 2 S HBPHE S, BALEBIE KR 2 HHr§
B ECIEICEELRMAMERE o Tnd, STk A1, BHEGHRE CIERER & HE SN2 20
HboHF, BHTIHREZ RO Lo IR E R L 720 Z O BHEHTEEE O JRE B 212 B0 5 TR
IS, BFEIHEH SN FRERF TH L L7 1) YOG LT AR H - 72720,
LH7 4 ) YOG EFEOMFICOWTHRE L OB, HHRINC L 2REZOMRE, L7140 220
R E, UGB 2 &2 To72. TOFR, VT 1) OWEBHT 5 E O & B 2
(ZABYEROG & BT & EAVHIBI L 727205 T %6

Abstract The automated analyzer automatically determines the degree of turbidity and hemolysis
of the specimen, which is very important additional information for judging the examination process and
clinical results. We have experienced a sample that was judged to be highly turbid by an automated
analyzer, but was not visually turbid. LASERPHYRIN®, a photodynamic therapy agent used in this
patient, may have been involved in the false-positive reaction in the turbidity determination of this
automated analyzer. Therefore, we analyzed the correlation with the visual method, confirmation of
turbidity by dilution series, maximum wavelength measurement of LASERPHYRIN® and reaction
process. As a result, it was found that LASERPHYRIN® gave a false-positive reaction to the turbidity
determination of the automatic analyzer.

Key words serum information, turbidity, false-positive, automated analyzer, LASERPHYRIN®
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B DA% AT L 724 ZD L) RIREEDE
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Z DMLFREEEHIEIZ T 2 5B DWW THERE L 720
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T SERIPBRERA LA 7 1) 02 X 2 BBV S B AR & B OB IS DT

PEEEPERIE RS 70 &I IR AT STV 2 Hfi )15
B9 (photodynamic therapy: PDT) HHIT, F
MrET HICERE L, FATEIC664nm O L — H 6 % 9K
ZICHG 2 & & CTE L 2 LSO & 0 Bl
HEEZ| SR TREEREOERTH L (Fig. 1),

Fig. 1 Appearance of LASERPHYRIN®

2. IRFIARTE - BlERES - A

1) BREBNEOESE

20194F4 A ~20224F 4 A B E S ERIR R
95 BT AR VB TN IE S O Tl 2 52 1 72 5451
Mmigks (L7 00 OMHEEIL2360) 255
(2, HEVGATEEEIC X RS EHE L BHIZ X 58
ERATo 72 MERKEIZT RART 008 a (BR) H
SNA T 7w, EREAEKERIEL LT, IMmiE
WRE SN EOREE Y T E660nm, FIJE
E700nm I THE L, A —75 — 253 LostE
POEBEEEL, REEO~2%REEZL, 3~6
i, T EA RS ST Lo, £, B
LDREHEE 27D ETERBL, EHEN WL
CIEEZREDH D & Lz 2B, ZHUTIZIZHES
M £ A HEDILLEIZEEYS LTz,
2) LT 1 U FERRINCLDIRABRPER &
REE

L7 4 %% 40 mg/m?FIRINAES- L 724~6
R R O MAEFIEE X 20 ug/mL & ENT W57
O, BIEE00ug/mLERD L) T—IVIES X
OGS ARG T L0 A TR 2 /ER L, H
B rEmEIC L DREELZNET L L LB, 4

JEEERFU-3900H ((BR) HAZNA 5 27) 12T 546, 570,
600, 660, 700, 800nm DWEIGEE % 5% L 720
) LY T4 U BEHDODBHIMMTEBICLDE
BEDRERIIZAE

LT 40) VOB 8N 23412 BW TR0 H
5 10H £ TOHB IR I XL 2 REEORER
FIZEAL 2 WERR L 720
4) 664 nmfHEDFEEZFEAT 2 BEREDORID
biEE

L7400 oG EZEOIME*H\WwT, ALB2
Fi 4, ASO2ff%H, RF2fE3H, IP, RTPD8O D
ARIEOFUCBERRIC B 2R, BIEE, ERE-F
W%, ROLEETUENTY — )V MiRuDa ((#) H
UNAT 7)) TR L7z RUDEH 2 R L
7oTEE LRI, FEE T 2 EEIEEIC664nm £
TOWEZFHTALLDOT, ALB: LY A 7T a—
ALB-BCP (L7 A4 V2aADGHSE(RR)), a7
— FS ALBN (R 2 71 #1)V(¥k)), ASO: LT
F—br73— ASO (B+7 1V LHGHEEHR)),
INWVETIZT—ZAASOI ((BR)LSIA T 1 T ¥ A),
IP:L¥ A7 7a— KDY Y (EL74 VLR
MFEMR)), RE:LTH—b7a— RF (B5+74
JVARIFEREEE(RR)), A4 7 N B RFI ((#R)LSI A 7°
ATV A), JRTP: A4 7 uTP-AR (EL7 1)
LFIEHEEE (FR)) % v/ (Table 1)
5 LHY7 4 HFRRINCKLZDAEBANDEE
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Table 1 Commercial Reagents, and main and sub wavelengths for the measurements

item reagent manufacturer wavelength(nm)
main sub

ALB L-Type ALB-BCP FUJIFILM Wako Pure Chemical Corporation 600 660
ALB Pureauto S ALB-N SEKISUI MEDICAL Co LTD 600 680
ASO LT AutoWako ASO FUJIFILM Wako Pure Chemical Corporation 660 -
ASO LPIA-Ace ASOII LSI Medience Corporation 700 -
IP L-Type P FUJIFILM Wako Pure Chemical Corporation 340 660
RF AutoWako MicroAlbmin LSI Medience Corporation 571 -
RF latro RFII FUJIFILM Wako Pure Chemical Corporation 660 -
uTP Micro TP-AR2 latro RFII FUJIFILM Wako Pure Chemical Corporation 600 660

Table 2 Turbidity by an automatic analyzer method and visual method in the serum of patients with and

without LASERPHYRIN®
automatic analyzer method visual method
LASERPHYRIN®
strongly turbid turbid not turbid strongly turbid turbid not turbid
) 9 14 0 0 0 23
(-) 0 0 31 0 0 31
LASERPHYRIN® (+) : TG 102 mg/dL (-): TG 1908 mg/dL
appearance
visual method not turbid strongly turbid
automatic analyzer method turbidity 9 turbidity 9

Fig. 2 Turbidity determined by an automatic analyzer and visual observation

0/10 1/10 2/10 3/10 4/10 5/10 6/10 7/10 8/10 9/10 10/10

B : dissolved by purified water

0/10 1/10 2/10 3/10 4/10 5/10 6/10 7/10 8/10 9/10 10/10

Fig. 3 (AB) Appearance of LASERPHYRIN® diluted by pooled serum (A) or purified water (B)
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Fig. 4 Change in absorbance of LASERPHYRIN®
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Fig. 5 Change in turbidity according to the various
concentrations of LASERPHYRIN®
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analyzer after injection of LASERPHYRIN®
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Fig. 7 Comparison of the reaction processes for inorganic phosphorus(IP) between serum sample from

LASERPHYRIN® injected patient and control sample

(A: main wavelength 340nm. B: sub wavelength 660nm. C: main wavelength 340nm / sub wavelength 660nm)
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Detection of Urinary Sediments Components by Object Detection Model

IARHER, TR iEd, B

Abstract Urinary sediment examination has been automated by automatic analyzers, but still
requires microscopic method. Unfortunately, the microscopic method strongly depends on an inspector’s
skill. We thus need constructing a system that automatically classifies urinary sediment components
without depending on the skill.

In this study, we created a dataset from 3343 images obtained through data augmentation on 515
microscopic images, and thus trained the YOLO (You Only Look Once) v3 to detect urinary sediments
from microscopic images. The dataset contained non-glomerular red blood cells (nrbc), glomerular red
blood cells (grbc), white blood cells (wbc), tubular epithelial cells (tec), urothelial cells (urc), squamous
epithelial cells (sqc), oval fat body (ofb), suspected atypical cells (atc), cast, virus infection-like cells (vic),
calcium oxalate crystals (CaOx), uric acid crystals (UA), magnesium ammonium phosphate crystals
(MAP), and Fungus (fng). After training the YOLOv3 using that dataset, we evaluated detection accuracy
of the trained model using mean Average Precision (mAP).

The YOLOVS trained by use of our dataset can detect urinary sediments with good mAP at 88.03 %.

Using the YOLOv3 will enable automation the microscopic method and inspection without depending on

the inspector’s skill.
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Fig. 1 The counts of each class in the dataset.
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Table 1 The mAP (%) of each model and the AP (%) of each urinary component: the mAP and the AP were
calculated by detection results of each test dataset.
Class Dataset
name testO testl test2 test3 test4
AP nrbe 90.37 85.75 81.22 82.93 85.73
grbe 72.61 66.42 54.28 56.82 61.10
wbc 89.51 84.16 88.03 85.62 92.43
tec 84.30 84.27 80.04 74.02 80.71
urc 97.05 96.98 98.55 96.82 98.86
sqc 90.09 91.68 85.52 91.38 89.04
ofb 97.62 99.94 97.30 99.38 87.28
atc 86.54 91.49 94.56 94.54 86.98
cast 75.34 75.70 79.94 68.75 74.01
vic 96.29 90.67 90.70 92.55 88.69
CaOx 89.45 87.67 91.43 85.73 91.02
MAP 94.43 96.54 96.64 99.70 98.25
UA 84.94 86.62 91.17 92.57 97.02
fng 83.82 92.70 92.92 62.68 89.46
mAP 88.03 87.90 87.31 84.53 87.18
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Fig. 2 The mAP and the AP of each class with changing IoU threshold from zero to one: Vertical axes show mAP or
AP value, and horizontal axes show IoU threshold.

495



R & HEML 488565

(A) mAP (B) nrbe (C) grbe
100 % 100 % 100 %
80 % 80 % 80 %
60 % 60 % 60 %
40 % 40 % 40 %
20 % 20 % 20 %
0% 0% 0%
0 02 04 06 0.8 1 0 02 04 06 08 1 0 02 04 0.6 0.8 1
(D) wbe (E) tec (F) urc
100 % 100 % 100 %
80 % 80 % 80 %
60 % 60 % 60 %
40 % 40 % 40 %
20 % 20 % 20 %
0% 0% 0%
0 02 04 06 0.8 1 0O 02 04 06 08 1 0O 02 04 06 08 1
(@) sqc (H) ofb (D) atc
100 % 100 % 100 %
80 % 80 % 80 %
60 % 60 % 60 %
40 % 40 % 40 %
20 % 20 % 20 %
0% 0% 0%
0 02 04 06 0.8 1 0 02 04 06 08 1 0 02 04 06 08 1
(J) cast (K) vic (L) CaOX
100 % 100 % 100 %
80 % 80 % 80 %
60 % 60 % 60 %
40 % 40 % 40 %
20 % 20 % 20 %
0% 0% 0%
0 02 04 06 0.8 1 0O 02 04 06 08 1 0 02 04 06 0.8 1
(M) MAP (N) UA (0) fng
100 % 100 % 100 %
80 % 80 % 80 %
60 % 60 % 60 %
40 % 40 % 40 %
20 % 20 % 20 %
0% 0% 0%
0 02 04 06 0.8 1 0 02 04 06 08 1 0 02 04 06 08 1

Fig. 3 The mAP and the AP of each class with changing confidence score threshold from zero to one: Vertical axes
show mAP or AP value, and horizontal axes show confidence score threshold.
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Fig. 1

=V @VAAV IR

Correlation between each company’s BAU conversion measurement and the average value of the five companies.

There was a strong positive correlation across the company, but Siemens was significantly lower than the other
four companies, and Roche was significantly higher than the other four.
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Fig. 2 Correlation between the measured values of IgG antibody reagents after BAU conversion by each company
and the average values of the four companies. Compared to IgG antibody reagents, Siemens was also

significantly lower.
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Fig. 3 Correlation of IgG antibody reagents from four companies in each of the two companies. There was a strong
positive correlation across the company, but Siemens had significantly lower values compared to other IgG

antibody reagents.
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O 7243 D IgGH AR EE & 44355 & OB =
Fig. 412773 A—VDAhp =079 BEHELRD %
o 727s, FOMOBRIETIIETHE LMV IEDOH
e, =X A% BAUREREE H
WA ZETRIFZRHMWIEOMBE & 2572,

4. EEL

SHURMMIL T 7 F > B O PR A 75 % 5§ % 72
DO—DODIFIETH Y, SHUElizlET 22 Lk
SARS-CoV-27 7 F Y % OMAHE L L TH I
LIERICEDGD EEZ LMD, PUKMIIOHER L,

I B LY 2 BEMEE S <, SHEY 75
VERECIEREICEHWHURMHE S NS, £72,
B TR D PUMIMIER B e 5- 2 5 0 &, PU
DEHII IR A R BERPHES 720, TNLEho
SHUAREOW B Z ML Z LI EEE 2 5, A
T, TotalRHFEo T v 2 13D IgGHfAREE & 1
BRLTEETH 72, ZERELT, By alifoiR
I LeGHARIETH A DR L, T 213 1eGHL

B L O IgMBtfEZ Hl5E§ % Total I TH 5720,

BRNZFH S NZRERTH B 2 LI S 7z,
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el
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o @
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4t fiE (BAU/mL)

IeGHUERIEM TIZ Y — A v ADSHUERELH &
IARMETH - 72985, #i727x BAUBREARE & 55 5
52 L THWIEOMBICHIET 52 L5 TE 72,
BAU 25 A% 5 13 B 3E 1 O HUIARAM 03 % 38 1E 12
ET2ZEDRETH Y, ShtiakM TIHERLEA 2T
%9 Z CBAUMARKICER T A2HIEETH S
ZEDIREE N,

BAUMt B R x s f e LT, HAALz
BAU/mLA~ZH$ 22 LT, HOFHE—ILEHB 2
ENFITOND, ¥— X v AOPERFIX, HFED
v N 7 E% F T SHURMG O GG 2 1T 5 B,
PURMO ERZIZ 2 0I5 OMERER B L T iz
A, AL & O HEME T B 24 R85 e h
o720 BERE LT, BAUBERE O E XA IR
FEMMNIRESNZDDOT, HIROT 7 F Mtk
PURMELC8E U 7230 Tl 2w s el HE - Jifko
EWZL B oNEZ LN, T2, AEHET 2
FrEEBEOBEROBEEEH L TBY, 77T
>R O RIAH 25 L AR EIS O MR Tl R
BREFRAMF O N L TREM O B R vz, B
HWOSHURTOHR 2 BETHZ LV LETH L L
EZbNb,

RIES T, B BAUMEREZ HikET 5
720l WolgGhfAEEDORFADOEE & ¥ — 2
Y ZDFEROME E 705 BAUMRSEARE 0 0029 % 55
L2k R, B2 IE OB S L7,
BAUMEAR BT TOEND D 2 FIIA T,
HWEFELHURDE NI EET D, 20720, ZhE
R OEWILE 21T ) BICIE BAURE RO EE
P& EE L 72 B¢, BAUBSE R BEHRET
B ELEHEICANTEBLLEDLD S,

ARMES T, #IE 7 BAURERE & FHWET L,

D7 #v b y=0.94x-125/1=0.96 (p<0.01)

@y —Av =R y=1.07x +85/r=10.88 (p<0.01)
BF—v y=122x - 85/1r=0.98 (p=0.79)

@y Ay sz y=L11x +45/r=0.99 (p<0.01)

4000

TRy BY—AVR F—=Y QSVAAYIRA

Fig. 4 Correlation between four companies IgG antibody reagents and four companies average values using new
BAU conversion coefficients. Siemens had a good strong positive correlation with the new BAU conversion

factor.
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ZTNENOFEMOMBEBERE B2 b DI L7z,
L2 L7255, EBEOMIKRIIERE OBREIZOW
TIEWMEHL LD TE TR, BRI, PP
& OBREIZ DOV TR R R E 2 D —fik
Bz, 77 F G O RRIPUA S SR L A 1% 2
A EBICHTRT A2 EPMOENTWEY, 2ol
Boo, Pubil & PRIBUROB) X I3RS 5 &
EZHNLD, FHO SHRME LR & O BB L
ERE LTRIHTE TRV ONBUIRTH 57208
L BAMEDPLETHDLEEZ D,

5. ¥&:E

AMETCIE, BB % I 7= SHLAAT 0 58
FALIC T 723k & LC, BAUMRE RIS
DVTHE R 4T o 720 Y4 BAUBEAEE,
HEOENERIET2ENSRETH Y, ST
DF—FORY %X, F— v EHOBEE LK T &
LCERTE L Z EAvRENT,

R L OMNE L HARERBAEFFRHES RS
I THEFE L,

KA DOFEFRIZEE LT, R T_ECOIBFR
WZHHEHERETDH) TR A

X B

1) Gao Z, Xu Y, Sun C, et al. A systematic
review of asymptomatic infections with
COVID-19. ] Microbiol Immunol Infect
2021;54:12-6.

2) Guan WJ. China Medical Treatment Expert
Group for Covid-19. N Engl J] Med
2020;382:1708-1720.

3) Adalns D. True COVID death toll could be

more than double official count. Nature
2022605 206.

4) Mulligan MJ, Lyke KE, Kitchin N, et al.
Phase 1/II study of COVID-19 RNA vaccine
BNT162b1 in adults. Nature 2020;586:589-593.

5) Keech C, Albert G, Cho I, et al. Phase 1-2
trial of a SARS-CoV- 2 recombinant spike
protein nanoparticle vaccine. N Engl ] Med
2020;383:2320-2332.

6) Polack FP, Thomas SJ, Kitchin N, et al.
Safety and efficacy of the BNT162b2 mRNA
covid-19 vaccine. N Engl ] Med 2020;383:
2603-2615

7) Soiza RL, Scicluna C, Thomson EC. Efficacy
and safety of COVID-19 vaccines in older
people. Age Ageing 2021:50(2) :279-283.

8) Feng S, Phillips DJ, White T, et al.
Correlates of protection against symptomatic
and asymptomatic SARS CoV- 2 infection. Nat
Med 2021 ;27 (11) : 2032-2040.

9) #HH @, AEA HER], & EEl, fli. SARS-CoV-2
Spike & ¥ 73 7 HUAREEE & AIPUAR RS = H v
Bl aa ;7 g F R GEOPUR i OHER D
Fat, BRE & 8EE 2022:79(4) :557-564.

10) Iyer AS, Jones FK, Nodoushani A, et al.
Persistence and decay of human antibody
responses to the receptor binding domain of
SARS-CoV- 2 spike protein in COVID-19
patients. Sci Immunol 2020; 5 (52) : abe0367.

11) Y Kanda. Investigation of the freely available
easy-to-use software ‘EZR’ for medical
statistics. Bone Marrow Transplantation
2013) A;48:452-458.

505



EFmA & HE{L Vol.48 No.5 2023

B i 122 CEBRRAF1AERE [T 70— ZHE IGF-1] OEGEEERT

A VAV VIRRRRAF 1 AIEHE
[TOIV— XHE IGF-1] OEREEEETT

Evaluation of insulin-like growth factor-I measurement reagent
“Elecsys Reagent IGF-1"

LHAE, sk, kg, N ET

BE Ola -¥ATT7IAT4 9220042 VEEERT1 (IGF-1) MijEEilisEass [—
70— AAIEIGF-1) ORI 217> 720 AW, HREME, E=R%E, REWEORE,
oM, BEOREEDEHBEIZOWTEHliZITo 720 TXTOEHBE CTRUZMHEVPELN, HEMK
BT EHTEL2bDEEZ BN, T, GEMT CORBLEEIANZEDTD, 2 HUHNIZHIE
FTLUEND D, UBETIIIPRZEIREICB VW CRERVE Y (GH) & REERESTEEE 2, RIS

HEFTBHLDEEZ BN,
Key words IGF-1, ECLIA, IRMA

1. 13UBHIC

A4 > A1) YR E R F1 (insulin-like growth
factor-1 ; IGF-1) & NHEAK2 & 550 S5 RV
£~ (growth hormone : GH) ®O#l#IZ L » T, &
W CHEAESNLERNVESY TH S, P IGF-1
IRCRAREIER, 1 > 2 YRER, Mot -

BRI % E SR E 2§ % Vo GHIZES),

BER, A bL A, AFEFORELXT, HNEHZ
RS 720, GHEATOG el NETDH 5.0
L2L, IGF-liZ s oge 3y, HNELH)
BIRES BV EDPHNONT VDP9, L7zhoT,
IGF-113 GH 73 i # i % L L T\ % 7z 60 HUMER 1ML
TGH W REDFHiA T & 2 Ed e % Vo

PE R OIGF-1Hl 72 ¥ 3 0 & i 4F % =& &

(immunoradiometric assay; IRMA) 23EifiTH 1,

IR EN TORIE RN TH - 720 ZOE, T
R E & T L 2 W BE PRI E 2SR BE 22 IGF-1 MM
TR ERHE (o7 L — 2 ARIIGF-1] 28 ki &

N7z O TEBEVERERHIE 2 17 > 726
2. M¥BBLUVFHE

1) XH
FRAAL TR OFRSHRAR %, REIZEICHHT 2 2
CACHE L7z Bk - ABREEOME % A7z,
B, AWRIIEOMHEEMMEELEZ B XOK
R SCHEM L7 UKREFE5 2155)
2) BAIERES LUHE
BEREET Y 2 - AT 7 ) AT 4 v 7 AHD
[T 7V — ¥ R BRIGF-1], 41 %6 & 1 [ AL o
cobas8000 Z ffiH L7z, xfHak & L CEBEIEE L L
EAHO [4 2 2) YEREERT1F v M IGF-1 (v
Y AT YC) IRMASE—], FHEEIHYTH
HATF A4 ANED K <57 % —ARCIS0 % HH]
L7z
3) BIEFE
RREOWEFEILIZ- ATy TH Y FA v Fik
12 X % B A AL & %6 R W E %k (electro
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chemiluminescence immunoassay : ECLIA) T® 5,

B E L THRETDOIGR#E S ¥ v /87 33
(IGF-binding protein ; IGFBP-3) B X UFEAR %%
% 7 2 = v b (acid-labile subunit ; ALS) 7 5
IGF1 %S E 5, f BB TE L F VUi
IGF-19ufk, W7 =7 LSRR IUIGF-1 Hi4k % 1R
AL, EBICAMNVTNTEY VIR T 2 N2 C
A rFax—2ary LEAEREENT 5. i
D& o TEBIZFIZfMFT, P TRELVT I V%
WL B/F 3BTRS OBEEEITH . BE
FIIEBANOMEIC L ZEILE, P THELT 3
Y TORTTEHIZ L DRI 8 ) K3, D%
T A ETFHEEE CHE L, MEROBIEL L7
Fx )T L= OFNIREN S, BEHOIGE-1i#
ErHNT 5,
4) BEE

O3 a - 5477 AT 4y 7 A0 [Z7 ) —
YA FLFarbbua—lgrowth] AL, 2i%
JrA 2 @mME L 1L HBG T 720 16N T7—o 55
— L E S BT CHATHEE B L UENHIUEE DO
TERE (CV) #HEH L7,
5) Bt

IGF-1 &g R ek & B A BOR A iRy &
VRS L Z e B 3TEMEST - 726
6) EERF
HARRILZEZO Y TERBER (LoQ) %FF
fifi L7z HG3R FE BURL 2 &R 25 H M 2 B2 17\,
precision profile (2B 174 C.V.10% DIEED 5K
725
7) HEMEORE

VAR 7 ZHOTHF v 7 - ATITABLY
T#F v 7 - REZF T AZWML 22IME % 3
ELT. MoNT =5 0L, xR EDF
HAE CHRKHEES%) RO LNIRELYHED D
L7
8) fiik& DHEE

B ABE - Ak BE O % Hvy, x ik 2 B8
R (x), KL HWNER v) L LTllEL 7,
[ 2 A 2 Bl O] 1 TR D 7,
9) HREFORTEMH

Ve ARE - Absk EE O IMLE % H s R - UG
PRAFIZ oV, 28 ME % 5 H AT - 720

3. &R

1) BEE
BHATHEEE D CV.1209%, ZEWNHEBIREDCV.IE
09~17%T& -7z (Table 1)

2) Bt

#1493 ng/mL F THEMEEIFED 517z (Fig. 1).
3) EERF

LoQ(XC.V.10% T62 ng/mL Td -7 (Fig. 2).
4) HENEDZE

WEEERI Y ) LY 13199 mg/dL, AT ) L
¥ 3211 mg/dl, ~NEZHE 212500 mg/dL,
FLNE1630 RV~ Y v EE (FTU), Vo~ M F
KT13500 IU/ mL F CHEZRZIIBEO N7

(Fig. 3)

Table 1 Reproducibility of IGF- 1 assay by one-way
analysis of variance. df, degree of freedom

of Mean SD C.V.
" (ng/mL) (ng/mL) (%)
. 11 54.1 0.49 0.9
Repeatability 11 350.9 3.26 0.9
Intermediat . 10 541 0.90 17
ntermediate precision 10 3509 311 09
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Fig. 1 Dilution linearity.
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Fig. 2 Limit of quantitation.
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Fig. 3 Effect of interfering substances.
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5) fthixk & DAHRE

R bxt e L oM, B (n) =80, v
= 0.983x + 10.39, HHEIR%L (r) = 0982 TdH - 7= (Fig.
4),
6) BIEDREM

SHAAF TS HEB L CTHRERZ > 720I1x L,
B TIE3HEDSHEA KT LIRKTHR20% D
TR S5N7 (Fig. 5).

1000 4

v =0.983x + 10.39 .
800 1 r=0.982

ECLIA (ng/mL)

T T T T d
0 200 400 600 800 1000

IRMA (ng/mL)

Fig. 4 Correlation between measurement value of
IGF-1 by ECLIA and IRMA.
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Fig. 5 Stability of samples.
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4. EE

RIEFOESR, IGF-1 MRl ERSE [ 7L
— ¥ ARIEIGF-1] 0XBEMERE FHE, HEAM,
EEMRR, AEMEORE) ZRIFTHY, HEMK
I TELEEZ BN,

BARDOAF LR OMET Tk, 20T 7135 H
BEZSTZDIH L, ACHRETIXIH H A S HlE
O T 25580 57z, IGF-1 DBIIRA S 2479
& E IR O RAFIRI R H RS 5 L EE)S
H5bo

PER D IGF-1 ZEHEHPH LR - EHBIICRRE S 1L
THBY Y, Lviloe 38 AR |2 JEHE R P % R e
THDOEIFEFICHETD 5o AT IR & DO
WRITH 5 7205 kO IEHEFH % 7 D F £ #H
TLHLIENTED, TORTLAREGHFHRAIE
ALRTWHEEET L EEbN 5,

GHIZHWEBDS K E W & Hhb kB g —
[ OFRIMN T GH W BED i % 35 DIZHNEETH 5.
IGF-11Z— AR M TGHDFMHIC T X 5 720K
HTHb, Lo LIGF-1HEREIZIRMA O 720 FBeH
HENKREETH Y, BB TIIIMTRETH - 72720,
RO IR 2 L Tz ISR LT, K
BAX BN E DS RE T 184 THIER R & h
B720, BERARANTIEE 20, BRICKE
HLTwhEEZD,

5. iGE
IGF-1 i hi LR E AR [ 7 b — ¥ A K IGE-

1] OREBEFHIEIRITCTH o7z ML OMEL R
HTh ) HEREICTSEHTEL2bDEEILN
7oo 72, BRETIIIBRZERMAICB W TGH E
FIREERE AR L 2 0, emE KEREDOE= 5 1)
YTIIEEICARTH B Z L RRO LT,

L DFEFICEE LT, FRd & COIRFR
WZhHEFERZETH) A

X

D) EARERT, BIZEEE 1R CVERKERT
(IGF)-13 X O'IGF-2. H A&k 2010;68 (3]
5 7):208-212

2) e, HeE NEHOIGE 1R MR AL E
> OWEZAL. BRIRMA 2012;56:471-475

3) RABAER WHNHBK. FSVEOWED ) — K-
I FTEAR IRERLVE Y (GH), 7ussF
v (PRL). #ak: & $4it 2009;3:331-337

4) HARBRFER 2 A ) T4 32D 2 PEME
Ba EmEaimEcs T 2IMERE L UER
FRFEDFFAMEE. R 2006; 35:280-294

5) Isojima T, Shimatsu A, Yokoya S, et al.
Standardized centile curves and reference
intervals of serum insulinlike growth factor- 1
(IGF-1)levels in a normal Japanese population
using the LMS method. Endocrine Journal
2012;59:771-780
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B POCTHIE 7 IV A— AR HFEE T IVT X b I 2 b T OMEEFH

POCTHISZ I I— MBI LT A RIY RIO
PEBEST

Basic performance of the point-of-care testing glucose analyzer Glutest Mint II

AR TRE, KA, ST, EAZER, @il &

BE VT APIYPLEGHMTHE, EPAEE, SRERE Z7Vv7 2 b 32 b s O A M
SERE L OMBITED BR<, BENOMSIMBENEICHIKTE 2SI EELER 5N b, Ll

5, WARORE, ST O BRI AT E |

IREEG R A0, WK R EBAOEER

BALETH Y, BRER & XA D 7% WIIE O 6 1R O B B 734 26 B X0 M 7 A 28 THIE L 7

VI — ARERTERT D UEDD 5
Key words

1. 13UBHIC

BE PRI OMRIEE, SIhE s & 5 2% S PHEX
BEROTFRICERE L5 2 55 BE 2 5EE,
WD EETH LY, MAEOHESITEEIC X
% MUFERIE TR 232000 5 & v ) BIEE D D
BEOFES TIHFNE LT TV Y A AIZEFD
REZHBT A EDNEETH S,

POCT (Point-of-Care Testing) & &, BEDES
TY TG A LIZEERD - FERISE O BERHEEE ) F

ML, ZW - BRICAERZERTFLIRETH 52,

VAR, POCTHEZROMEAIZ L 0, IHE%E &Rk~ 72
HAPHETE A L)oo TWwh, MEIZBNT
b4 DX =75 —7 5 POCTMICHEZEABZE S
THDY, BEETIZZN T — AR 7 VT A b
IV MEMERL Wz, A, AR - e S,
I EBRBE DM HY 15~40T OHEPHA 5 5~40T (2%
WiZhY, L VRERSE T CHENREE 2 o727
O— ANMEBEZVTF A NI YT OBRNE AR
v, R AT 72O THEE T A

Point-of-Care Testing , Glutest Mint I, blood glucose measurement

2. ¥ - R

1) #%

XFRIE20224F-1 H~2 12, YBer gL o
VI — ZGEDIKIED B - 720 kB L O ABREED
HEE RO MR AR E iz, 72, fE AR
T VT4 T OREIRD SERELL 72781 il & 28
WCHE L, 7V a— 210 mg/dL Ko stk (BT,
IR AR RER L 720 RIBEHEHZID(+)- 7V
I—A (BEh74 VL HEHEE) BRE R,
1000 mg/dL P\ o 7 v 2 — 23k (LU, mEikps
AED AER L7z 2B, AWIZRILINIFERKS: -
[ R B T R B k3R (%5 5617) %
BCfio72
2) BIEHR

BB IE 7 VT A N 3 2 M (AT, B2 ARE)
EIV MRV (LT, vy —), iHEFESR
W7 VTA NIV bEI Y MY =2 Wiz,
a2y ha—ViEI bRy —T oy ba— Vi
Low, Normal, High®3i&E % v 7z (B2, 3
L HIZEMLFERGERT) o 72, MHBEOMEICE
W TR L E A A ) 5E 25 1 RAPIDPoint500e Blood
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Gas System (¥ — XV AANVAFTT - ¥A T 7
AT A7 R) BEHL,

3) BIEFEE
BFEERELT3(Q, 5-VAVF T 22V A 3
I)EKF- T2 ) FTIVV-EA-F MY AR
FHLTWwWA 7987 T2 X 7 bt F R
Va—ZFv Fur+—+ (LUF, FAD-GDH) E
FEMPBETH L, MEE & Y — 0Pk ST &S
HHE, Ly —fOFAD-GDH & o7 )L a
—ADBIB L, B mERSEIT SN TEITHET
EERDPERT 5o ORI E EEREIL TV
I—AREIZHBILTBY, BRFENIIEELT S
CEWZEoTEBEEL, IhEMELH LS
Nfli% 7V a— AEEICHE L TWwb,

3. &k

1) BHTRE

JEOI v My —Tar bu— ik Zh
210 [mEHE L7z,
2) ENIEE

JBEOIV My —Tary ba— Lz 1H2
o], 14 HEEIE L7z,
3) FIREHM

R R 2 R EE R CLOBRY AL, &k
B A TRREGE L 72,
4) JIVTFZA kI bEDIERE

58 T AL AT A AR 3661 & R RI2 7V T A b
IVIMIET VT AN Y bOMBEMEBE L2,

5) M#EA ZXBIEEE EDHEEAE

5 3 P LR AT ARGAR AS B % Xf HAZ 7 V7 A b
VNI & A T AR E S E QMBI 2 RS L 72,
Ml %2 @ 7= 1%, Clinical and Laboratory Standards
Institute (CLSD) #3%179 5 POCTHEIBEH A ¥ F
A >~ POCTI12-A3Y i &) g 2 e (FEHER% 120 L
T7 IV a— AR 100 mg/dL AdiilE = 12 mg/dL,
100 mg/dL DL i + 125% LA 1280 X8Rl L 72,
6) BEDRE

21%% (Normal & High) I v b rH—1T 2
b= T, EEAR L LU — 2 G
FE (5+3C) LWEIN#R (37 £2C) 12T304 M
BL, FHICEL T o OIS E & & IZHlE M
DAL E K L 720 #E Y4 H o = iR & IR E
23C, EmEEIL25C THh o 720 W & WEIN A7
WZANBRENSHGE L 72E% 100% & L 72, FFiiiE A
HEB)HE D W BRI F A6 HE 2B 5
HIE DFFAEAERR (73— 2D CVA29 %)% LA
NEHW7z,

4. #HER

1) BHTIRE - ERRE

JWEDOI V My —Tary ba—ViEOBAT
FEREDOCVIZLT %, 09 %, 08 % (FFI9fl : 42,
118, 353 mg/dL) T#» -7z (Table 1),
ZEPEEOHNCVIZL6 %, 14 %, 14 % HECV
1316 %, 19 %, 20 % #ECVIX23 %, 24 %, 25
% (FI9fiti-41, 119, 352 mg/dL) TH-7- (Table 2).

Table 1 Within-run precision of the measurement of glucose concentration.

Control Control Control
LOW NORMAL HIGH
Mean (mg/dL) 42 118 353
SD 0.7 1.1 28
CV (%) 1.7 0.9 038
Max (mg/dL) 43 120 359
Min (mg/dL) 41 117 348

Table 2 Between-run precision of the measurement of glucose concentration.

Control Control Control

LOW NORMAL HIGH

Mean (mg/dL) 41 119 352
Within day CV (%) 1.6 1.4 14
Between day CV (%) 1.6 1.9 2.0
Overall CV (%) 23 24 25
Max (mg/dL) 43 126 370
Min (mg/dL) 39 115 330
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2) FIREHM

911 mg/dL & TR %85 EMEL RO, LD
i OB TR E P R T& % 1000 #mg/
dL & FR &7z (Fig. 1)o
3 JIWFZXBFIYEDIHERA

FVFANIVMNIEZIVTFA NIV DEDOHE
X, FHEIREASr=0991, #IERE4RA%y=1.03x-15.16
<H -7 (Fig 2)
4) MEA ZBIEEE & DHEE

VT A b Y M E MR AREREE & OB
(&, HHBAARED r=0.998, MBI FRA3y= 0.96x+0.83
TdH o7 (Fig. 3)o F 72, 4T DKM Clinical
and Laboratory Standards Institute (CLSI) 7% %
T3 5POCTHEFMEA A4 N5 4 »POCT12-A3" 0 3#
GHlEREE (RERIIH LT a— R 100
mg/dL i & = 12 mg/dL, 100 mg/dL Ll Ei% =
125% LIN) %7z L7z (Fig. 4).
5 BREDEE

P AR B L Ot > — % @ 12 30 43 i i &
%, FMICY B L Crox=mICHLzER (04
%), 105, 164301tk, 2045t 403 R E % 4T
o7 LAL, |RICHLAZER (0457 (ZiRE
LT —PERSNFL05 HITRESTE Lh o7z,
2B L B2, 1051%, 1641, 205 0 HIE B 1X
WEEIZ AN DI TEME 2572 (Fig. 5),
FIIZRE L T405 %1213, B fipn & 22 - 72,
WIRARIR B X O v — % BEI0 23 12 30 45 ) B i
%, |RICY ML T o RICH L2ER (04
%), 151k, 6457, 1150, 313 RICllE %2 1T o 72,
L L, EimH LaER (001%) IJRELT —
METR SR LT EDS T E Lo lze 2185
BT, 1504, 64512, 113 OWEfE I RIN g2
ANBHNZHRTHEMEE %> 72 (Fig. 6)o =il
LT3 RiclE, FFRRAEHPIN L 2572,

5. %

4, POCT MIGHE T A 7 )V I — X i deiE
TNT AN YT OEBME %217 - 720 RH1THE
FETIX, CV17 %LINTHY, FVTAMI Vb
R RAERTH o720, Fo, ZABEORECVIE
25 %LNTHY, LYK -7 v 2lldhho
o2 lICE), BEPOLXEROE VR LEZ b,
FRUE AR X911 mg/dL F TR A %l 5 AR %
O, BVEO VT — AD= v ZHTH 5500
mg/dLU EFHET L0+ oEREEH LT
WA ZEDHERRT &, BRERT D ATLEE 7 i IS IR RE
DFIPIDTRETH D EE R D,
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Fig. 1 Dilution linearity for the glucose concentration.
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Fig. 2 Correlation of glucose concentration between
Glutest Mint II and Glutest Mint measurement.
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Fig. 3 Correlation of glucose concentration between
Glutest Mint I and RAPIDPoint500e measurement.

WEETIE, BEBSTOZ VT A b I 2 b O
W AT P E R SN %, H & S H R o Al
FEN R 2 MR E I IE 7 v fbF ) 7 A (NaF) dsn
%, 24 F5FHIE N e 2 ME A7 A E (v a— 2R
TEEE G T) 138 YHM A LT b, ARG
DB T PLEE B F AN & VW 72 Ehd T &



POCT®GZ7 )V 3 — A 7 )V 7 A b 2 > b T o VEREEFH

<100 mg/dL
+12 mg/dL

2100 mg/dL
+125%

150

[y

[=]

o
T

o

- RAPIDPoint 500e )(mg/dL)
v
o

u
o

-

o

)
T

Difference of glucose concentration

(Glutest Mint I

-150 ! !

0 100 200

300

400 500 600 700

RAPIDPoint 500e (mg/dL)

Fig. 4 Scatter plot of the difference of glucose concentration (Glutest Mint II) and reference glucose concentrations
(RAPIDPoint500e) Dashed lines represent CLSI POCT12-A3 error criteria.
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Fig. 5 Effect of low temperature environment.

Dashed lines represent coefficient of variation
of imprecision. Circle represent normal control,
triangle represent high control.
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Fig. 6 Effect of high temperature environment.
Dashed lines represent coefficient of variation
of imprecision. Circle represent normal control,
triangle represent high control.
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MMERICERE ST GA, WEETEEE 2D
R PR & S SR E R O E S & S fE & 7
5720 AEEREOMEFEMIZ FAD-GDH # v 723
BWETH Y, WERBEOREDBEL, RERHIE
FEREIC & o THIEME % FEE L ClleE L T 5210,
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FICKIRBPERF ORI EM & MR E o722 &
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STHBIEMEE o722 E 2 5N 5, MEBREEOE
I EE S8 AL CIHRE = 7 — " FR S UIER
PRHAT 2 70 28, B H R EE#E P (QC I 72 ;15~
35C, BFWE; 5~40C) ThNF T T —FKRIT%
CHIETRETH B0 7T A LI ¥ b T oRlEBRE
DIRFER P ATH~40T & 72 ) RIS T CHllE T8
Lho/zboo, #RAREHFNTH > T, Sl
ZRimEEZARIS £ D IR ICRIEAMT 2 TV R W E DS
HHIO, FEILETHL, JIVTAMI VM
DI CHF L, W T BB L 725
A, 305 ER LERThLMET S ENE
FLWERHE SN TBY, FHFELETT 0%
b b FlANL, EEEFEDENTHEHT LI &
ZHE L7 POCT R OMET TH 5 Z L b, A5,
BFThoThH, MG EDVEIIHES 2B T
OE, HHTHLZ eI S, 5CLLTF, 40C
PEIZR 2 8 i3Z 28w, L2LG26, ESH
W T NERERE R L 7w 7e SRR O, X
FEPLETH 5L,

F 72, BT CTICEMETHWE AT POCT it
WCTHDHINIT— AGHEEOWEMIHELY T
FTEWVH)EW DD D05, S OBFII B W&
FHYWEOEBIRGTCE TV, @h57137
AANVE VR, YV h—A JRER, T T I/ 7=
Y,V T7FZ BNV SC EYIVEVE ST
JREFT AT TEAF L (PAM) ZHWTHY
EOFEETIZPAMIZ1000 ¢ g/mL TIXillE T T —
Er o2, FNUNTOWE LB L EDO R D>
Tl L Twb, THWEORE IV LWwEE 2
SNDDS, BERIER & &b BEE, B % 5
I, WEL T —FoROMGEIIMAZEDOHE)
ST R MR A 28 CHlE L 7V O — AjREE
RS 2 BN D Do

6. &

POCT RIS Z VO — A5GHEET VT AR v b
O O ERRIEOATAEEE, SNSRI
BOWCRIFRERCH o720 T2, VT ANI Y
b B L O A AR R E & OMHBIMED B <, BN
OB IMAENEICHK T X 2 A HESEVw I VT —
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[0 A7 — LD — IF] tAR LOT OERNERETEA U
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Fundamental performance evaluation of “Sigunasuauto LD-IF” improved LOT and
influence on LD measurements
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By MEREKICBILIEES T LA, I Fasy—+ (LD) HIETIE, /MR
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7oo B, AWIRITUBEMEEZE S OKEL ORBEF
51 U20-10:019) 42T, i L7z
2) RESLVBIEHES
HERIEIZY 7 A+ — FLD - IF (BB khatE.
A& 7 7 A MIFCCHE) AL, xHHEHIE
v 7 F A%+ — MLD - IF (X EATa3E: st
¥/ 7 ANFCCH:) #Hl/ze ¥ 1) 7L =412
it Aalto EC a (BRRX&HY 7 72 8) #MH L7
W52 VX ERR AL B B M7 248 TBA — ¢16000 (3
Y UATAHNY AT L ARAER) 2R,
3) BIEEE

AEFOLDIX, L-FEEEEEE L CEVE Y
MEERTAOERBIZS - =aF 7 I FTF=
YIURX 7 LA F FEREE (NAD) # f—=aF >
T7IRN7FZr YR L4 F K& (NADH)
IZZEAL & 5o NADH 1340 nm (WU A % b 2
728, 2 OWSGEE OB % % L C LD 52 fif
RO D,

3. #®EHAE

1) IEREM

2 B HE ) E JCCLS CRM — 001d (A=
A AAE) (LLUF CRM — 001d) % v C,
10FE Wz L, FIofE, EiEFEES L OZEiREx
k&, CRM - 001d @ FERIMEASZ D 95 % 15 HEH X [H
WIZFRMEAE TN TV B D ERER L 72,
2) BHTHEE

QAP M — )V 1X, 2X (¥ A X v 7 AfkREH)
RO 7— vl (BRRE) 2 HWTE20ENE
LZEBMRE (LUFCV %) %3k, LD DA
HIRCVATH 534 WUNEFFAERIEL LT,
3) ENBIABE

FHIZ Aalto EC a Z HWT 70 F v ) 7L —3
a v EE, PDBEN 7Sy 7Xx ) 7L—T 3
VEFEMLT. QAP FO— U 1X, 2X % 1H 1122
HREMEL, CV% %KD, LDOCVATH 534
% LA % R skt & 7z,
4) B

H 3 E Enzyme High Control Serum (#3X
[T T AN) EAABEAIEKICTI0BRRE AR L
TRl 2 e L, KRESHEMEXIT, B GE
R 1500 U/L 272 L T A 2R At s L
726
5 HEMEOEZE

THFrv s ATITA (VAR 7 A&
% 7 — VIIE IS CiEElR, BV VE U F (R
By rerC g, nEr7ury, 7
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AT)WE U LN X B LD MEE DB &
RL720 =B, W0 iR LD HE MO 3l E
DOFHMEE 100 % & L7=%a, £10 % LN Z e
BV FEBEDS T LW L 72
6) LR

LD#MIsEME & LTS5 U/LIZHEE L - miE R %
AP AE K CTL0B REA IR L 723l 2 R L 72,
VRS 7238 2 Z 10E M E L, B FHHE L
AR (SD) 28 L7z, B AR KO E®E
DOFIfE + 2.6 SD & B OMIE M OFHE - 26 SD
DHE O VIRANEE R RBILEAR & L7,
7) HHEH

LBEDs B X OABEEZE S SERL, B
HET 12\ SR BB E 44 AL S AL 7 BR AT i A ik 88
Bla T, SrRERIEL iR & L Ceh R Ak
Lo ERL, HIFRB X OHBEREE
BH L. b, BRI EEFEhERERE HT,
T—FANT Y FEDS BEEXMICEE - O
HIA o TWAUL BT & HIIE L 726
8) IMn/|\ik[ElEERE

MR E 14 & ) A% U NafRINE (= 7ok
X&) 2HWCHER T T4RRIMEZ TV, %42
RSO % 2RI D LM TR BER 1T o 720 L
%, IMEEES % FREL L 305 & LIRS A b,
ENENMIMEL D 5 7 — VIS 2 E# L 72,
a0 BE SR 123,000 rpm, 1043 (7 — VILHEA),
1,000 rpm, 104+ (F—Vii#EB) & L, XN - 1000
(A Xy 7 AkASH) & T/ MEE, Hii
R, RIMERZME L7ze 77— VIMEEA - B& b1,
FIIERRL AR MERGE I SN o Fze 7 — VISE
ADM/MLREEIZ00 X 103/ y L, 77— IVILHEB D
/NG FE 125320 X 103/ u L TH o 720 7 — V1L
WAZMFE LT — VB & 15 4 78 (15
~512f%) FTOIEMORINAY % /E# L, LD
EHEAMEL 720 7 — VIS A O LD MISENE % 5 R
&L THIRE = 10 % DN %l EBICHEDS 2w E
HIWT L 720
9) LDBSEREDREREE

MpRER ST S IR S N ARBE B L AR
BETO, WBHERETHESNZ211114 (2021
£1H) &, GRERETHE S N/221571F (2021
H2H) BRE L. BBETIE, AL E, 3500
rpm, 75U, T v 2 1SRN 2 4R L
IR AT BB > 7)) I D llE R T
T 5o LDIBEEBKO S ESE OMERTIEIZ L,
B EEDOLDMIE/ ST A —FZ I2HZ, M/MRIZ
LD HERIRT 5720, BRI TRIEFAR
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=

%479 WIRLDMIE/ ST X — ¥ DREZRIT> 720 M
INTG A —=FIZ X HLDHEEMER DOZEH10 %Ll o
WA ORI RE 5 X ITHREHBHRY AT 4
(LIS) OREEEITo/ze BRI L, 7
Wy TANGELTHELE (N—2ZH) &L
LC, \RME»SHEREY > 7)) 7 Lz LD#HIEME
A10 %L1 BA L7tk & 2 8hsd 5 &HIlT L 72,
FR2ODOFEREEDOHREITTHWE O 2 L [
1210 % = st s L CRERfTo 720 E72, &
BRI L R BREMICB VT, LDBEERAE
DISHEHRFEIZEIZONWT, H A ERELFERHL
p<005 % #LEIFEMICHEEAD ) L WE L 720 Mt
fi#HTIZ1E, JMP Pro 16 % 72,

10) FOEXREBEOHE

LD I AS10 % DL EmfE % 7R L 72 Befk 46l o 1
HrRB AL, Cellspin I (THAR MAC) TH
HOF ¥ v N—=%HWTATA 4T A RIZEMIE
FLEATV, A = F ARG BEMEEIC T
AT o 720 BN O G X BB AR & [ AR O
1000 rpm 243 & L7z,

11) LDBIEEA 10 %A E=E%E R L -1 E DA
EED

D IZTH Y TNy TAGELTHE L7 (N
— Afii) &L CLDBIEMAT10% Ll L&l & 7
o 7ARAR O WE AR % SR AT - SRR SER T
a1 - 720

4. BiE

1) IEfEM

YEARE, WEHEREIIBITL10ENEL?S
BH SN 95%FE AKX 12 CRM — 001d @
FRAEE (430 £ 10 U/L) 2&EC\w7z (Table 1),
2) BHTIEE

QAP b —)V1X, 2X, 7= VIMEDCVIILE
AT a3 030~058 %, X E#%a#017~032 % &

LDDOCVATH 534 BLLT & 7% 1) BT 720 B34S
57z (Table 2),

3) ENBHEE

B ETEE 1.00~153 %, trEHHHE094~1.22
%ELDDOCVATHAH34 BT &0 BUF kR
e 57z (Table 3),

4) EffH

R ATEEE 3546 U/L, wBHaEE 3528 U/L %
TRIFZEAESE SN, RASCERKO 1,500 U/
L &ii7- kR0 o7 (Fig. 1),

5) £EFEMEOEE

R mESE, RBERIEINC, YNV EVE (F
HERD) BXOEY LY LC (JEERE), 7AaLY
U ERIE 200 mg/dL, FLO3000FR IV~ VEEE T
LDMlEME IR SN ol LrL, NE
7'u ¥ 100 mg/dL CEHINET & B L 1719 %o -
ADBHRLN, TOBRIBERGEICEMEE %) LD
EMMIZEEL 7 (Fig. 2).
6) MR

MR A I B RT3 34 U/L, SRBHRE 19
U/LTdho7 (Fig. 3),
7) HHEAM

mPEIE vy = 09950 x — 1.52, FHRS#R%Er = 0.9999
ERY), T=bM ATy TFEITEDKDTZ5 BIE
FEIX I OfE & (0989 ~1.000) -¥IH (=321 ~0.09)
VIR E ) BIFRAEREP S5 17 (Fig. 4).
8) M)\ [ElEE4RE

YR ATASE (2R 4.2 x 108 / u L, SEBR
X665 x10° / u LE THEBLZRDO Lol £
DAL, CEAT - RERIE L MR RS
PEICLDMEMEAEMEE 22 0, 2% 89072 (Fig. 5).
9) LDASEIRFDORERE

R AT TIE, 211110 % LL L LD #l & fE
OLABASNIT-OD 641 (ERAED30 %), &
BHRETIZ2157110 %L ELDHIEME O L5

Table 1 Trueness
Before After
improvement improvement
Certifild value (U/L) 430+11
n 10 10
Mean (U/L) 4217.0 424.5
SD (U/L) 0.7 0.6
CV (%) 0.16 0.15
Relative error -0.3 -5.5
95%confidence interval 415.9—438.1 413.4—435.6
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Table 2 Within-run precision

Before improvement After improvement

QAP 1X QAP 2X pooled serum QAP 1X QAP 2X pooled serum

n 20 20 20 20 20 20
Mean (U/L) 157.7 395.0 200.0 157.3 393.9 198.0
Max (U/L) 159 397 202 158 395 199
Min (U/L) 156 393 198 156 393 197
Range (U/L) 3 4 4 2 2 2

SD (U/L) 0.9 1.2 0.9 0.5 0.7 0.4
CV (%) 0.58 0.30 0.46 0.32 0.17 0.21

Table 3 Between-day precision

Before improvement After improvement

QAP 1X QAP 2X QAP 1X QAP 2X

n 22 22 22 22
Mean (U/L) 154.2 390.4 154.5 389.3
Max (U/L) 160 397 158 397
Min (U/L) 150 384 150 382
Range (U/L) 10 13 8 15
SD (U/L) 2.4 3.9 1.9 3.7
CV (%) 1.53 1.00 1.22 0.94
@Before improvement OAfter improvement
4000 4000

3500 3500

2500 2500 |

2000 2000 F

LD (U/L)
LD (U/L)

1500 1500 r

1000 t 1000 |

500 ¢ 500 |

Dilution ratio Dilution ratio

Fig. 1 Dilution linearity. (@ Before improvement, () After improvement)
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Fig. 2 Effect of interfering substances. (@ Before improvement, O After improvement)

@®Before improvement

10
3.4U/L

LD (U/L)

blank 1/10 2/10 3/10 4/10 5/10 6/10 7/10 810 9/10 10/10
Dilution ratio

OAfter improvement

6 | 1.9U/L

] !

3§§§§§

ol

:§§ g f

blank 1/10 2/10 3/10 4/10 5/10 6/10 7/10 810 9/10 10/10
Dilution ratio

Fig. 3 Limit of detection. (@ Before improvement, () After improvement)
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BEROENT=DHBM (BED16 %) Tho7z,
O BLHT - S BRI EE T 0 LD B E E MR o0 36 A 4
IZOWT, WA ZFERELRITo/2L2hH, HEEY
7z (p<0.05) o

10) FOERBOHE
LDMIEMEAS10 % VA FEfi % R L 72k o 4 {0
MAERBERIL, A4 FFIALICEEKL2E

REBEL 2L, TXTOMRKIZB W T,

HIMERE & 2 DOR/INARIE OEEEIAHERR S 7z,
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Evaluation of novel SARS-CoV-2 antigen detection kit for Saliva

=MV, FIRRMY, RLEERY, EBAY, dEEEmY, mpklse
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5 20224E7 H O 12 SARS-CoV-2 [E 4L DRl S 7z
BED DL WVIIEEP SN TRE 2T 2 BE B &
DHkE, 512, TEREMZ N L TREKIE S L7z
JRGLEE N O BETR SARARET 100 7F % F V720 iR
DOWRIE, PUEEREMRTED 5 \ ISR IR
Thithd 2 VidBEM L HE S, BA%IZ30T T
BAF S NTRIEZE N2 N80 B L U201 % v 72,
7o BAWIGEE, ALWREE R A MY I i e iR R F 2 7 A
TREEDAKB T 72 (KRS 342-49) o
2) BIEHES LURER

Miata# 1214 & /) = — A®SARS-CoV-2 Saliva
HAEHy v X, UFA L) Z—A) L AT S
4 Y¥SARS-CoV2 N (Bt L estikiatt, M
IAT T4 ) R, ENENHEORMNFICH
W, BEETo. b, BELEEONEIZ2HA
PLETIT, HER RN T 5 2 & 2 AL 72,
HEHRE LT, YREEMRETH LIV IV AT
LA b ®SARS-CoV-2 Ag(BAF, W37V A) % Hwv,
L HB LA RIENIEREE L I 7OV R © L2400 (W
FTNOFELL U &) ([CTHE Lz, V3N
V2103067 pg/mL UL EZ Bk & U TR L 72,
3) MEEEREEDBM - BEHE—BEFROFME
WIVOVAIZ K AP ERMEZIEHEE LT, £
TP BRI OB - BrE—BeE % L 72,
4) FEREBICHTISENMNEETHRELNETE
BEEO—BE

Bon-PEERME X ) 1,000 pg/mL Ll L, 200-
1,000 pg/mL, 100-200 pg/mL, 100 pg/mL 7 iifi (2
SHL, FNENOWEEICBT D SHEPUR SR
& DHE—FEE KD,
5 BEMRAEMREICH T 2RHEEOFTM
B2, VIOV AREMES2 1,000 pg/mL LT O
BKIZBWT, AL/ T—ALTAT54 2 DHE
MRELD, 3008 (WInbpMRE, 24/ 12—
AP DI AT T A VR, WL B
WL, SO EREL LR Lz, 2B,
B % Br 12 SAS Platform JMP Pro version 16.0.0
(SAS Institute Japan#k X &) % H v, Steel-
DwassREIZ & > Tp <0054, FEED) &
HE L7z,

3. MR

4100110, V270V 22 BT B HER RO R
WSO, BatE201ETH o 720 WV 273V A D
WAFAEL 7o A T— ZADHE—FE, KER
LU RFIZZNZN38% (3814 /1001F), 225%
(181 /801), =L T100% (2014/201F) TH -
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720 —H, TAT T4 OFU, FNFN55% (55
7 /1001F), 438% (3544-/8014), & L C100% (20
:/201F) THotre AL/ IZ—ABLPLATS
A 2 EV IOV R EDHIETRMESNE, & TV IO0
At TH -7 (Table 1a, b)o & 51280 %
PR ERM L (1,000 pg/mL L, 200-1,000 pg/
mL, 100-200 pg/mL, 100 pg/mL &) 2474 L,
BEICBIF MR ERDIZETH, A5/ T—2R
ZFNZFN, 1000, 438, 200, 20% TdH 72D
L, TATIAL roFE, 1000, 938, 6007
LT160%TH-7: (Table 2) T/, TATFA
veA L) T ADHERRTEEHIIE T AT T
A Ut A L T—=RBEHETH-oT 52,
IV ABERIED ) B, TATIA U BLOA L
J L= AR, AT T4 VA A - A
W, ZLCZATIA v BLOA o =AM
HoPtEEREoOPREIEFnF1, 960 pg/mL
(0.74-245.22 pg/mL), 16854 pg/mL (29.27-519.50
pg/mL), Z LT, 50781 pg/mL (43.62-910.76 pg/
mL) THVYH, TATT4 VA L = — Ak
HLEIZATIA4 0 BLUIA 62— AGHETOA
p =007 L BEELRZERDO LR »-72 (Fig. 1)

4. EZE

W SN2 A 5/ T — ZAPSARS-CoV-2
Saliva & T X 75 4 » ®SARS-CoV-2 N 4 5 5
BATo720 WISV AT L A N PSARS-CoV-2Ag 12
Lo THOLNIHREZEEL L, TNODOEEB X
OCEREZRDZEZAD, (47 T — ALEE
225%, HFEE100%, T AT T A VILKE438%,
FERE100% Td o 720 3L THIERG R TRHE L 72
BRI ETV ISV ARBETHY), ZATITL vk
A L To— ADHERERDTEHE L 2R3 & T A
TIA U, AL T—ABETHoT, T2,
IOV AR BT S, £ (AT T4~
BIOA & 2= AR, T ATT 4 YA &
J I AW T ATIA BN LA
Ftkdt) obiiEsE o gz Zhzh, 960 pg/
mL (0.74-245.22 pg/mL), 16854 pg/mL (29.27-519.50
pg/mL) % L T507.81 pg/mL (43.62-910.76 pg/
mL) ThHVY, TATIA4VBLOAM L/ 2—AE
PRI 2B L W AEIERETH o720 S0, =
AT T4 VA L) - AU E L ATT A v
BIOA o) 2= ABGEHICEE R IUREDZE R
D7D, TATITA VDIRNVINNVAED
FIE =R <, R IRIARAT & i L 72 BE#R
LMD RAIESNT VWD Z EAS, HERED



Wi & 72 SARS-CoV-2HUE e F v b OPERERTi

Table 1 Concordance between the results of antigen qualitative tests and Lumipulse Presto SARS-CoV-2 Ag.

a

Lumipulse Presto SARS-CoV-2 Ag
((+) >0.67 pg/mL)

total

) )
+) 18 0 18
imunoAce SARS-CoV-2 Saliva
) 62 20 82
total 80 20 100

Concordance rate
Sensitivity: 22.5 %
Specificity: 100 %

Lumipulse Presto SARS-CoV-2 Ag
((+) >0.67 pg/mL)

total

(+) )
() 35 0 35
Espline SARS-CoV-2 N
(-) 45 20 65
total 80 20 100

Concordance rate
Sensitivity: 43.8%
Specificity: 100 %

Table 2 Analytical performances of imunoAce SARS-CoV-2 Saliva and Espline SARS-CoV-2 N for quantitative antigen
test using 80 positive and 20 negative saliva specimens.
Sensitivity (%[95%CI]) ' _ _
o ) N imunoAce SARS-CoV-2 Saliva  Espline SARS-CoV-2 N
Quantitative antigen values
>1000 pg/mL 9 100.0(65.5-100.0) 100.0(65.5-100.0)
200-1000 pg/mL 16 43.8(23.1-66.8) 93.8(69.7-100.0)
100-200 pg/mL 5 20.0(2.0-64.0) 60.0(22.9-88.4)
<100 pg/mL 50 2.0(0.0-11.5) 16.0(8.1-28.8)
All antigen value 80 22.5(14.6-32.9) 43.8(33.4-54.7)
Specificity (%[95%CI]) 20 100.0(81.0-100.0) 100.0(81.0-100.0)
FERIIMHEE I LD b0 L sz, 2NFET, L2 EDH|ESNTNWEDY, SRIET THW B
FEHE 7 H DI ZERIN S 7R 12133 800 pg/mL MR DT & A EFARIRE 2 5 OIKFFRE TH 5 72
LOMEENGENL I ENHEINTNEY, & B, FEOFMERLISED b O H % & ORRY
52, BEEHN S 4 HUNOBRIZ BV TIL, e RAMERT A LI TETCVL WA, 14/ T—2A
EOYE, BARPIZE E LA PURE L SIS v 1£656.26 pg/mL, T A7 J A »TlL25267 pg/mL
WL L, HEoREE L L ICHFEE WS VL oEEOBRIZECHEEHETETEY,
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Fig. 1 Comparison of antigen levels in each group based on imunoAce SARS-CoV-2 Saliva and Espline SARS-CoV-2 N

results in the groups under 1000pg/mL (*p <0.05).
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B

HBs R BIEHIEICH 17 2 HIEEZ D LLBRE

HBs HiRAIEHZE(C BT 2 EIEMZE D LEEHREY

Comparative study of differences between instruments for
HBs antigen assay reagent

VORGSR V2 R — DY)

HHFFV2 ARG T V2, i SR Y

BE BHFFRYAIVA (HBV) EHPURTH 5 HBsHUEOERHEEL, BEFFREEDO TR HR
MEOHEY == LTORERAEMEE ENTWS, 4, ARCHITECT 7 7 F A ¥ —i2000SR,
HISCL-5000, )V 3 7%)V A Prestoll, cobas8000 (e801) @ 4#&fE |2 3> T HBsPLIE I 5E s F ] 58— F
e OHBIIE DWW CHERIRET 2 1T 5 720 S IEH O —BUERITRACH E T 100 % —3 L7225, RIS o#
WM DB BRI & ) IR CA =B A L7 A bz, 72, FRl3dm BT % 5RO 7273,
FFEROME S ICEDS R 5N, WHOZE RO, HIEFEOEWIC X L EIRE SN,

Key words

1. 13UBHIC

BHIFE Y A VA (HBV) &, ~/SFF oA )L A
BEA NV ARSI AV ABIGEENDL YA VA
Thh, & (a7) Lo (mrxu—-7) O2&E
Mi&Ex > CT\wb, HBs Ui (Hepatitis B virus
surface antigen) [ ZHBVOEMmMPIE TH Y, =
NE—=TIHFEL T 5, F72, MEHIZIEY A )V
ARBOMIZHBV AoEaefF (PR T), /IEIER
AT, BRI L TB Y, Wi A
WZEA L7-HBV B3 2L S, FHEIZHBSHT
FHef35Y,
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i EH O HBsHUR A 7 1) — = » Zi2E A, HBs
PEREE~DEM 2T o722 L e &2 X > TBE!
i L, BETRIEILALRDLNR
{potz?s Tz, M~ HBs PLE AT E N &
N5 7% EORF AR IEFHENERSND &9 127%

HBV, HBs antigen, Difference between instruments, WHO standard

H, 20164E10 H 2> 5 EBRIF %7 7 F > T
Bt S BIE Sz DX ) BRI MAIZE D,
L 4EH O HBsHUR B B (3 im A1 2 R_ LT b
A, TR BE E R REE LK PEERGEIC L S
N D BIRIFTF 5D BEGASH & 72 > TV 39,
BEFREBETA I A4 2B \T, AV A
HEFERTORMHEL HBsHUEOHEELE SN TEY,
BT 4D iE# Tl HBs HUR ORI BIER ATE Z &
ENTWw53Y, F7-, HBVIEEEKGE Tld, HBsHL
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HBs HUEHE SAFE I 31T 2 BRAL I 72 0 LR,

NTW57, HEORKS T o HBs PR E & il 3E 255
FEINTWEDS, JIERIEIC X o TRlE R UG
PEDFEAZ LY, BIEMEICENR S NS 2 &3
SNTWEY9, 4nl, AFFE % v C HBsHuE Rl
TEFRIE O E —BOR K OHHBNZ DWW CHEBRE 2 17
ST THET 5,

2. WRRUAEHS -

1) M&
20194E 10 H 20 5 20204F 12 H 12, LBk A& 12
HBs #UE O HIEKIEA B - 72K D FR I 289 Hfk
(LB MlEWH T 5 ARCHITECT i2000SR 12
TMIE L7z Bak 139 #efk, BEPE1508ufk) % Fva7z,
B, KEIIIEERFESEMEEL (8
E-1708 %) OEBREZFTV 5,
2) AIEHERUHE
(1) ARCHITECT i2000SR / HBsAg QT - 7 &K
v b LU ARC (7R b Y xS A&
)
HISCL-5000 / HISCL HBsAg#t 3 :
HIS (¥ A X v 7 ZAkkA44t)
VI 7%V A Prestoll / WISV AT LA |
HBsAg-HQ : UI'NLUM
HBsAg-HQ#HIFAEE (B L ¥ tihiath)
cobas8000¢e801)/ = 7 N — ¥ A #H #
HBsAgII quant II : PL'F COB
(O 2-FATT AT 4 v 7 A&
FNZENOUEREO LI E — 52" (Table 1)
3. Bk
1) ¥E—H=FE
PRI 289 MR 12 D\ T AR 0 ) 7 — B R % 3K
W7z, COBIZBWTIERERIE L I\ CTHBs HE
DR OEMHER 52 LN TE LW 20, il
5E T RGN (<005 IU/mL) @34 12 13 Mt

T

TdhAHIr)V— A HBsAgII (L F COB(QL))
VTSR E 1T - 72
2) HF8

(1) BRIz W CHREIEE F TR, ARC
* XHhE L7 &R 3R M o R X% OV B AR
Brkol, B T 27— ZARE
HBsAgIl quant II1Z 8\ CTHlE T BR A &
e o 12 280K B RN L 72 137k & xR & L
720 WTEHLPH % 8 2 7RI B AT OHESEAR
Wz A v @ Mz AT v ARCIZ
ARCHITECT HBsAg QT H # k7 Bk,
HIS (X HISCL #A7HUE, LUM I3 M/A7 R
W HBsAg-HQ, COBIZ Mt & @&y R i (Dil
HepB) % f\w7z,
AT ORIENT BV TR Tl 7E 1T BEHiPH ©
o 726THARIZOWT, ARC% X#l & L7z
FASEE O BRI OHHBIR % kD 720

4. @R

1) HE—HFE
AHBHE D B 70 B M OV B ME— 3013100 % C
Holz (Table 2), L2, COBTIZEERIET
5 T BRI (< 0.05 TU/mL) T - 724 COB(QL)
TR E & 7 o 72 R D 21k & - 72 (Table
3). 72, LUMIZBWT LM THME 2 0 HE
FERDPA—FTH o A3 Sz 1T
RIZFR ORISR 2 AT - 7245 580001 TU/mL TR
Loy, 2HRIEHERZ D O R TH - 72
72 HBsAg-HQ ¥l 5838 & F v Tl it 2 17 -
720 HBsAg-HQ#P il & B T (& #9 #l 2= (%)
(HBsAg-HQ #1 xf B3 % i Z 72 #i 4k — HBsAg-
HQ PIHIPTA 2 N R 72 M)/ HBsAg-HQ #0illxf
MR 2 IR 7Bk < 100 & LCRME L, #HIERA50
%%%(ﬁaﬁfﬁzli 50 %LLE TR EHETE D, &
DFER, 2BEICBVTHIHIZE=0 % TRt L 7 5

Table 1 The list of reagents
WHO |Measurin Range iluti
Reagent Company Device L. g g Dilution
std principle [TU/mL] method
Abbott Japan ARCHITECT
ARC ) 80/549 CLIA 0.05~250 Manual
LLC i2000SR
Sysmex
HIS : HISCL-5000 | 00/588 CLEIA 0.03~2500 | Automatic
Corporation
Lumipulse
LUM FUJIREBIO Inc 00/588 CLEIA 0.005~150| Automatic
Prestoll
coB Roche cobas8000 | ) ces | EcLIA | 0.05~130 | A i
Diagnostics K.K <e801> ' utomatic
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Table 2 Consistency rate of Judgment

HIS LUM coB
+* Total + Total + Total
+ | 139 ] 0 139 + | 139 | 0 139 + | 139 0 139
2 | - | o [150] 150 2 o | 150 | 150 g o | 150 | 150
Total | 139 | 150 | 289 Total | 139 | 150 | 289 Total | 139 | 150 | 289
Coincident ratio : 100% Coincident ratio : 100% Coincident ratio : 100%
LUM COB coB
+ Total + Total + Total
+ | 139 | 0 139 + | 139 0 139 + | 139 0 139
2 0 150 | 150 % - 0 150 | 150 g 0 150 | 150
Total | 139 | 150 | 289 Total | 139 | 150 | 289 Total | 139 | 150 | 289
Coincident ratio : 100% Coincident ratio : 100% Coincident ratio : 100%
Table 3 The list of specimens not matched
N CoB COB (QL) ARC HIS LUM
IU/mL| (+/-) | COI | (+/-) |IU/mL| (+/-) |IU/mL| (+/-) |IU/mL| (+/-)
1 <0.05 = 1.76 + 0.06 + 0.03 i 0.21 i
2 <0.05 = 1.52 A 0.05 A 0.03 A 0.08 A
Table 4 The list of specimens not matched
CoB ARC HIS LUM
N IU/mL| (+/-) |IU/mL| (+/-) |IU/mL| (+/-) |IU/mL| (+/-)
3 <0.05 - 0.00 - 0.00 - 0.009 +  |*t
4 <0.05 = 0.00 S 0.00 = 0.014 + |1
5 <0.05 = 0.00 = 0.00 = 0.029 + %2

*1 Suppression test : Ratio of suppression=0%
*2 Remeasured after centrifugation = 0.001 IU/mL

7> (Table 4),
2) tHEE
(1) HEORHGEE $ CTRO MR TR K
OHHBIR R, ARC vs HISIZBW T y=056x
- 538 (r=0995), ARC vs LUMIZ B \» T
y=104x - 3590 (r=0991), ARC vs COBIZ
BWTy=078x - 5870 (r=0993) Tdh -7,
(Fig. 1)
JEMTE THlE L 728 o e X % OFH BIARE
1%, ARC vs HISIZBW Ty =0.72x + 0.231{r=
0975), ARC vs LUMIZ B\ Ty =120x +
4007 (r=0958), ARC vs COBIZ B \» Ty
=0.83x + 0903 (r=0979) T#H» 7> (Fig.2),

5. %

Arlfk 4 1%, ARCHITECT i2000SR, HISCL-5000,

JU 2 %)V A Prestoll, cobas8000 {e801) @ 4 1% Fi
128\ T HBs fUEGHIE S 3E O S BET 2 17 5 72,

530

RAE R 12 BT 5 e e B T T OVt — 38 1%
100 % TH ) Bl R ThHh o720 L2 L, COBT
FEEAIEICB W THIE TR TH - TH et
FITTHMEHE L V) FHRP2BETH S, PR
w7 IR AL L EERRLD o8y — 0 T
Holl bBnEZOLNT, T/ )V— ¥ ARHE
HBsAglIl quant IIORAMCEI21E, HBs HUE OB
PR OEHHEICHWS Z 2 TE RV &) Rtk
WHY, WZOREIITEMMREDOERIE Z b
5 72O W IIZ B e v E b b, LA L,
EMRECHMEHE L %o 726, PUEREDMET
HAHLEIE, EOHROREBEIZIZ B WA
FRIZ7E R AR BV CRIlE T IR & 72 5 ] REPEDS
EZoNDH72D, BROBHFIITEEILETH S,
F 72, LUM T3 CiDRIE & RPN —3 T
B o 7RFARDS3MAR R S a7z BRI & S0 L 72
FEAE, 2RI O W THEIHIZEO % TRMETERR S 1L
JEFE R 7 SUSHERO S 7ze F 2, THRIEE O



HBs HUE M8 B3 12 45 1T 2 B 72 0 Ho i sy

50,000.0

40,000.0

30,000.0 |

20,000.0 |

Target Reagents (IU/mL)

10,000.0

0.0

0.0 10,000.0 20,000.0 30,000.0 40,000.0 50,000.0

ARC(1U/mL)

N=137 Correlation coefficient Regression equation
® : ARC vs HIS 0.995 y =0.56x - 5.38
m : ARC vs LUM 0.991 y =1.04x - 35.90
A : ARC vs COB 0.993 y =0.78x - 58.69

Fig. 1 The correlativity of reagents

150.0

120.0

Target Reagents (IU/mL)

I
0.0 30.0 60.0 90.0 120.0 150.0

ARC (1U/mL)

N=67 Correlation coefficient Regression equation
® : ARC vs HIS 0.975 y =0.72x + 0.231
® : ARC vs LUM 0.958 y =1.20x + 4.007
A : ARC vs COB 0.979 y =0.83x + 0.903

Fig. 2 The correlativity of reagents without dilution

RICHREAT o 7RG RBIE L o 72720, koM
KR E Y OB BB LD K TH - 72 LHiE
Wz,

EERFEAAE LS B RO 20, mEt
DM & 12 ARC vs HISIZ3BWT056, ARC vs LUM
12BWT104, ARC vs COBIZBWTO78TH Y,

REIZ Lo THEEIZKRE R ENAL N, HITE,

HBsAg ® il 52 %213 WHO E B i #e (IS) 12k » T
FHEAL SN TV D, SR L-EERl Il N T,
ARCIEE T HACWHO B4 (80/549), HIS, COB,
LUM (&85 2 titfX WHO B2 ity (00/588) A IE A A
WP I ST b, 52 WHO R A%
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&M Twv 5 LIAISON XL Murex HBsAg Quant
IZBWTIE, ARCEDBDIRMETH 5 2 & 2iHis &
NTBHO FE2WMAEHCHIEITE TR LD
LMEBMENMEMEE 22 E2bNE, LAL,

LUMIZ % 2 A WHO R # 5 & FH v T\ % A7 ARC
Iy yEEmEmCcdy, HIS, COBLY bmfiis %
HAERTH o720 LUMTIZY >~ TV ORTALEL % 52
M3 AT L CTHBVRI T 20, T ¥ b—T7%#
WACEW S22 L TEEEICHIET A2 I ENTE
eV ER S TWA W, ollERIE Ty
YTIVORMMLEIIHE E N TB 59, LUM O
1 7 M A RO E X I L2 2 b
bo F7z, FIFE CHGE L Ao RRROME 1L,
ARC vs HISIZBWT0.72, ARC vs LUMIZBWT
120, ARC vs COBIZBWT083THH, #f%E L
TWaE LD QEHEPREL R DHERE R o72 AW
Z L72a EIE CORlE & ks 2 S HE 0%
BELOHETH Y, HHUZ L 2 eEE:, %
HPHDFENZ L B2 HROE I L o TE L -AHGR
EPMEXICEPRONLERNTHLEEZLND,

PLEo#ER,» S, 48880 HBs Pl & st 38 13 ) 5
—3EE, MBI E D ICBITCH o 7278, ek
2 X o THIRROMEEIZENA LN, ERMEIZBW
TEPROLNDL Z EDTRIEB I NI,

6. IEFE

A, AREFELC B\ T HBs BN E SR 3E o L lschi
HEITo 720 BRI O —FRITIRAH] E TI1X100
% —Ek L72h, AR E R HAR O LB BLIZ
LD OEETAR—EDPE L AR o7 F72,
I 7 — & O & 0713, WHORZEE oA X
BT OFERLMERERIOZE N, AHEAEICL 5
FBAURIE S 7z HBs PURE R ORI AIEIEAD
EHRIEOHEICHE N & SNTWAHA, HBsHURD
REFBISIC B i 0 7T — 5 #FH T 2546
W20, EERRE S K D BEICES R S NS 2 8
BLTHEHRIIHILLERD L, T2, HRIZLD
NS L L EOMERHAD ZEB L, Ko
HEBMICEDLEHIEEBIRPEETH L EE 2 D,

REmLDFEFICHEL T, FRT <& COIMR
WZoHHEERETH) A
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H i BEBRATALE AUV = ID NOWMHEI OO+ 1 JL 2 2019 H LU Z D v2.0 R DM eSS ICRI§ 2185t

EERME7Z U e ID NOWMHBIO 0> U1 )L A 201953
BRUZD v2.0 HEDMRERESR(CRE Y DR

A study on the performance evaluation of ID NOW™ COVID-19 reagent and
its v2.0 reagent using clinical specimens

AN, IR (D B, TEABLACHE, B, B —1

EE AT, ERMEE A THERIED ID NOWMEHR a1 F 7 1 )L 2201933 B L 02D
V2ORFEOWRAER T 22 L2 B E L TIT o700 MERIZERENIEIC L 2 N2 I & L 7z reverse-
transcription PCR & L7zo 20214F2 A 225 20234FE 1 H O I 456075 & SMHTEHN AR S, /RIS
L0 27BID B (5 B 1ENIMAIR I X 0 BRAL), 18BIASREM N & % S 7z BEBREEE DA HHE
FWTNDRIREE =B L7, HERREIINRELAEOEEE AT L EEZ LN,

Key words
syndrome coronavirus 2, coronavirus disease 2019

1. ZUBHIC

Ny M A Fd 5 \WIZRB SR £ O3 Tl
FEhib L OB Hig & L 72 Point of care testing

(POCT) 121%, WMAERG» OAHEREGH 72D
T A EEHEAE L o —EU L OMAENEREIRD H 1L
%, Severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) V&N & 7 % JEGLSE

(coronavirus disease 2019: COVID-19) ®O#ZHricid,
WAL L OPERES Wb TE72Y,
COVID-19%% 47T LAy, A2 % (in vitro
diagnoses: IVD) D&% #57-POCTIZA » 7 )L T
YT AN AEGIEDZWT TR TH SN TE 72,
FO%LIEA L/ ra< v T I T4 —REHE L
IS PUERATH 5 7%, COVID-197AT#13 & 1 %
IRIED 7 A )V A % Mt ] R 7 AL R YG R 2 TR & L
72POCT H K& 5T & 72, FERIENE G % AL &
9% SARS-CoV-2 4ttt D 72 @ POCT 13 D fe
ME A - —THIES N, € oOFEMIIreverse
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2. MBRBLUVTE

MG OWERERIILID NOWN HHAlaaF 7 1 )b
220193038 (ki) BLOFDv2053E (L),
R FE E IEN2% iy & L 72 reverse-transcription
PCR (RT-PCR) & L7z%, MEITHIARFEHR L
vy —KFRbEx %2 L, COVID-19 &l s i,
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BN R E IIIBERT V7 1 7 TRIEESIN~D
FEELN/H L Lz AL BB i
Thhy, BAHDEE, HEHIIIME»SH D, F
72X BALD & DL L BARRIDSL T & 1 5 B3,

T 143-8540 HEUHSAH X KA 5-21-16

5-21-16, Omori-nishi, Ota-ku, Tokyo, 143-8540, Japan
Corresponding author : & AGLKHER

TEL : 03-3762-4151

E-mail : kotaro.aoki@med.toho-u.ac.jp

533



R & HEML 488565

HHEOBIRIZSINS N T2 8%, SR Y E
DARRABRICAEAE TH D L HMr L7283, 24KER
DA BB 2 RIS 72 B BRAE L 7o

PR S M7z BIEEH A 7 7L TREB LA, BEBRE o
) HIERE DMK RRE I RS L CRIHEHE i &
L7zo A2 pERmh & ZH a2t L, 72140 pL
4L T QIAamp Viral RNA Mini Kit (QIAGEN)
(2 &) RNAHiH 247V, 50 pLicdhitiL729) 5d5
uL 2 RE It L7z B2 ERT 5720, B
Bk A IRERII R 2L EWAT L THEBL,
RAVHE SN2k, FERERE L7 AR
RFFEFHHER X OKREE 2T TT o 72 KR
F5 1 A20116_A20028_A20020_A20014_A19099)

3. Hif
20214E2 A 75 20234E 1 H O MICFZE QM S L7z

4560720 ARSI S, 2760 A5 b1, 18451 7%
B2 70 b, BEFEOH B16IE “HExh"
EHE SN 72O ERI D SR L 72, TR X
EINZEKAIE, ID NOWMNDGES— ) v I T
MR 2 s 1, TA MA— )y UNHEHE
LIPS HEII AT TV olelzl o7z, 5
HWASFEC & - HIE, ES— DY v T Loy
TNVHERA 2= =Rt F 12k > Tw
7o LA T IRICHERR S NI 720 Th Do 1ER
B L OEHFOMEEIE, Wb RT-PCRIZA L
TEBIORERHS—3 L7 (Table 18 L U Table 2)
RT-PCR ® CtfED 43l Table 312/R L7z, F72,
B PERRAR DS BRI S AL 72 B B O3S FE A © @ H #i
Table 41278 L7z,

Table 1 The agreement rate of the investigational method (ID NOW™|[conventional]) with the reference method

Reference method (RT-PCR)

Positive Negative Total
- Positive 26 0 26
Investigational N . 0 18 18
method egative
™ Total 26 18 44
(ID NOW

Overall agreement rate
(95% confidence interval)

[conventional])

100% (93.4 - 100)

Table 2 The agreement rate of the investigational method ID NOW™[v2.0]) with the reference method

Reference method (RT-PCR)

Positive Negative Total
Positive 26 0 26
Investigational Negative 0 18 18
method Total 26 18 44

(ID NOW™[v2.0])

Overall agreement rate
(95% confidence interval)

100% (93.4 - 100)

Table 3 The distribution of cases by range of Ct value of RT-PCR

Range of Ct value of RT-PCR

Number of cases

17.5-19.9
20.0 - 22.4
22.5-24.9
25.0 - 27.4
27.5-29.9
30.0- 32.4
32.5-35.0

A A DA W WUW

Total

Table 4 The distribution of cases by number of days from onset of symptoms

Days from onset of symptoms

Number of cases

0-3
4-7
8-10

9
8
7

Total*

24

*The information was not available for two cases.
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4. ZE

AR ClE, ID NOW™ % ERE IR 463 2 E AT
DIFARIEE T2 © RNA Z 3 L CRT-PCRIZfit L
72o FRIMGETIZE D, AV AL IS L2z
MHEEH IS B LT, AR IR B O B3 2SR T-
PCROD CtE~G- 2 2 BIIBER SN, BIEHN
HOEORPCHEIZKB SN, FETETH- 72
72 ORBRIREREZRA L 720 2O N5, SIF
BEI 2 © RNA Z #iii L CRT-PCRIC it L 7235
A2 LT, ID NOWMZR R AR50 THh -
72EEZ BN D, 100301 % xf R & L72KETOF
S S T — 4 T, S0 —HEH
93.3%, BEVE—3ZHE N 084% TH Y, KMl OFEHE
EFIFE RV EEZ S5 N72Y, ID NOWY DA
G OAERHEE CICE T 22 ZE T 5 &, %
HRIERFCTH D, ZOMAERRE, ZERNEETLFE
ORARFFLIARBERED S S L WIERKISHEW A~
DMEICL > Th b E8Nb e EZ 6N/, BED
PRl B L ORGSR ORI L, Ky A VAR E IR
T 27-00MINEE LD, dRFIIHTLHE
B oAl L OBARTE 2 & R8RS £ Closs
LEMOEEHNEETHL I EFREINTHDLY,
L7225 T, ID NOW™MZFBWI721) C 7 < ekt 3k
FEBERRAEY -VIZRY D B 72721, WEAD
RIFEOBLATE 21X, BEMEIIREEOH 57 1
WARF TR, IO R AV AR S B
THIENL, BEEETHE LTID NOWM %
R 5 2 L IGBR AR o> T L E ) WhEMED
HETE WY, 252, ID NOWMD X 5 72 bk
B LUEEOHED A HE S N5 HIBEARED
L, WEETENRE RN C & W T ISEE A
HCThb,

5. i

AR THE L 7oA B X OGRS SRRV T,
ID NOW™iZ & % SARS-CoV-2#% B i 1 RT-PCR
2 LTS OMRETH - 720

FIZSAHSL © AMEHI A L 72213 7 Ky b ¥ A7
T ) AT AT ARAT A A IS DSBS 2T

720 T EEREA 2 DRI N7,

B

AR BT B0 R D 5 OWEER S X O] &
W% LT 28 o IR EER R £ v & — KA
BEREZH - 2Rt Y ¥ — (R OBRICES L
9. T/, BT - S HERICH L 2 RIGERE
- S D e S

X o
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HoaEAaEE:  HAEELIF-EF

BIMU 7244FICx T3 [X 2K U — NHbAlcl (BERE) ORITIC2WT

BIMU RIS
[ XZRU—KHbA1c] (BBFR:ZE) OMIRICDLT

Dealing with hemolyzed samples on “MetaboLead HbAlc™ (enzymatic assay)

Key words

1. BIE

ANEZTE Y Ale (HbAle) X, HERBEEDE
BHEZ B Czo oo > bo— Ve e LT
Tld%e <, HRFHEZEZFICHERL, EHHETSL9
ATHEERMAELMEMTONATVET, 07
D% OEHFEBE CHRAESFEM S L, HPLCHE:,
ek, MR A RIEESER LT ET,
et 1d, 19954F 12 HbAlc O R Mkl 5 % B
B L7z [7% 3+ —HbAwcl ($e9EEE) 235 EL
F L7 FOHBI3FEICIE, BRe@HLE [ 2
%K1 — FHbAlcl 235 L ¥ L7 M3,
FIMEOKAEZ w058 L, ZORIERRE % v
HbAlcxMIET 2 HiEICR ) £3, £72, —HoD
AAbFHE TR E Y V2581, 7 v1bF b
7 AN BRINAE CHRIM L 7 Mk 2 i OB d 5 2 &
T, TREISoRmERE L) HbAle, FEHGO
M4E L v s (GLU) #llEd 52 LS RE L 7
B7:%, KElhzllEs s@Es1Ly ¥y — Skt
YE—HEHOCHEHENRTWE S, B E BT
BEOWAE® I\ CHbALe %l 4 Hiffrid, B
L L QIZITDI N, SNy EERLTETL
720 &l x % K1) — FHbAlc 33 0l 5E kf S 3k
12 [ O B E S AN e AR AR] % 3Bn$ 5 2
ET, WhLI-FEY T4 OMEERKY F L7
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Y 2 1

HbAlc, Biochemitry automatic analyzer, MetaboLead HbAlc
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Fig. 1 Measurement principle of MetaboLead HbAlc
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Fig. 2 Measurement method of MetaboLead HbAlc
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