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R ZE 2 HERAHEE US-3600 D14AERTE -US-3500, EEE, Ictotest & DIRRIE -

BRSO TR US-3600 D HaESTH
— US-3500, F&;%, Ictotest E DR 4 —

Performance evaluation of the new automated urine analyzer US-3600 and its
correlation with the US-3500, quantitative method, and Ictotest

Bl BEV, BREESD, JCKEFY, hE Y, EERRERD, N
FAE Y, WE R

Abstract
analyzer, US-3600 (Eiken Chemical), compared with the conventional analyzer US-3500 and quantitative

Objective: To evaluate the analytical performance of the new fully automated urine

methods.

Methods: We analyzed 542 patient urine samples using the US-3500 and US-3600 analyzers with Uropaper
a I ‘Eiken’ strips. We measured protein, albumin, creatinine, glucose, occult blood, ketones, leukocytes,
urobilinogen, bilirubin, pH, and nitrite, as well as specific gravity (reflectometer). We calculated
concordance rates and weighted kappa coefficients between the two analyzers. Protein, albumin, glucose,
and creatinine levels were compared with quantitative methods. Bilirubin results were verified using
Ictotest (Siemens Healthineers).

Results: The US-3600 showed excellent agreement with the US-3500; perfect concordance rates ranged
from 86.7% to 100%, and weighted Kappa coefficients exceeded 0.9 for all qualitative parameters. Specific
gravity showed a high correlation (y=1.077x-0.078, r=0.992). Although protein agreement with quantitative
methods was slightly lower in the US-3600 due to dark urine interference, the discordance was not
clinically significant. Notably, the US-3600 demonstrated improved negative concordance for bilirubin
detection compared to the US-3500, significantly reducing false positives by utilizing abnormal color flags.
Conclusion: The US-3600 demonstrates high analytical reliability comparable to the US-3500, with superior
bilirubin detection capability. It is well-suited for routine clinical urinalysis.

Key words fully automated urine analyzer, US-3600, urine dipstick test, urinalysis
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NOZTHTRREELIREAIFD EELTBD,
CKDEZEOZBHEO AL L L CTIREMEMRIE DL & D
FoHNTW5SEY,

2024412 1, KWL SH X ) & HER S
Hr& 1 US-3600 (LLF, US-3600) A3%85¢ & 7z,
US-3600 1%, fit % T 5 4 H B IR 45471 25 1 US-
3500 (BAF, US-3500) dFLAMfEZ kKL oD,
Wtg RO B L 2 —F ) 5 1 o) LS
NTWDe M2 TEHFHET NV T) XL OL BT
bTHY, mHRAHEICHE W TRED & AMBER®D
FEREDS T E L Tw b EDMREPH LY, Ll
A5, US-3600 D EEANERE & WET L 7 a5 13778 L
T\,

AKHFZETiE, US-3600 D HE M BT 5 H B
WO T B0, BHEIRBAE T H ek

US-3500 & OB, ERFEEO—FFEB LY
VY UHERRER & O—FRE R L 72,

2. MBIV HE

1) BB LUHE

Fradhegs & L CUS-3600 & RIS Bt 7 o< — 3
— o Il S0F 11 (W3 d LSk ath) 268
I L7zo AHREEARRIZ US-3500 L [Rlay b ox—
28— I 11 2 vz, EO M EEE LW
FRYEIFHETH D, 1.050 L1 & HE SNk
ROWEMIZ1050 & LTH/- 720 T2, HEVGHT
18 LABOSPECT 006 (MR &SHHINA 7 7))
LZORETH L BE T EEHRE-AR ~1 7
OTP-AR, #—1t73— ¥4 27u7Vv73v (8
L7 A v s HERERR S, Y7 AF— b
CRE, 7 A1 v 74— 3% GLU-HK (#kal&ths
JTAN) REHL, RbPo&EH, TV7Iy, 7
L7F=r, fErEsllEL, &H, TIV7 Y,
7 L7 F=ryOMlEMA’SP/ClE A/CHE BT
L., CKD#ZBA A F2024 % BEIZALD 5 ASDE
FRIX I L 722 R & B~ OHE
XIBFE % Table 112783, BV IVE ¥ OB &
L CTlctotest (¥ — AV ANNVALTT - XA T 7 )

Table 1 Conversion table from quantitative values to semi-quantitative grades

Protein

Quantification (mg/dL) =12 12.1~25 25.1~65 65.1~200 200.1 ~ 650 >650
Semi-quantification - + 2+ 3+ 4+
Albumin

Quantification (mg/dL) =20 20.1~55 55.1~115 115.1~225 >250
Semi-quantification 10 30 80 150 over

Creatinine

Quantification (mg/dL) =30 30.1~75 75.1~150 150.1 ~ 250 >250
Semi-quantification 10 50 100 200 300

Glucose

Quantification (mg/dL) =40 40.1~80 80.1~175 175.1~375 375.1~1000  >1000
Semi-quantification - + 1+ 2+ 3+ 4+
P/C ratio

Quantification (g/gCr) <0.15 0.15~0.49 =0.50

PCR categories

A1(Normal to mildly increased)

A2 (Moderately increased)

AS3 (Severely increased)

A/C ratio
Quantification (mg/gCr)

ACR categories

<30

A1(Normal to mildly increased)

30.0~299

A2 (Moderately increased)

=300

AS3 (Severely increased)
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Fig. 1 Comparison of urine color distribution between the study samples and routine samples

176

The pie charts illustrate the distribution of urine colors in the samples used in this study (n = 542, A)
compared to the routine samples collected over one week at the University of Tokyo Hospital (n = 2303, B).
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US-3600

US-3600

US-3600

| Protein ] [ Albumin ]
US-3500 Us-3500
- |+ |1+ ]2+ [ 3+ | 4+ | 10 | 30 | 80 | 150 | over |
— 203 8 10 | 194 12
+ |17 2 s 30 | 3 [106 3
1+ 13 |78 4 2
2+ 3 61 4 @ | 80 2 mEm !
3+ 3 32 3 150 6 34 6
4+ 2 4 over 5 116
| Creatinine ] [ Glucose ]
US-3500 US-3500
10 | 50 | 100 | 200 | 300 | — [ = [1+ | 2+ | 3+ | 4+ |
10 | 60 6 - 403 2
50 6 140 9 g * |1 17T 6
100 6 | 157 15 & [ 1+ 14 1
200 17 8 2 3| 2+ 1 .2
3+ 2 18 4
300 11 27 n 4 51
| Occult blood ]
US-3500
- | + | 1+ | 2+ | 3+ |
- | 312 7
+ 9 40 1
1+ 3 25
2+ 2 171 2
3+ 4 60

Fig. 2-A Comparison of dipstick results between US-3600 and US-3500
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[ Ketones ] [ Leukocytes ]
US-3500 US-3500
— | 1+ [ 2+ | 3+ | - | 1+ | 2+ | 3+ |
- 497 1 - 419 4
S 1+ | 2 |22 S 1+ | 1 31 s
2 2+ 10 a| 2+ 3 29 3
>3 10 T 38
[ Urobilinogen ] [ Bilirubin ]
US-3500 US-3500
nor | 4| o4 | 3+ | a4 - |1+|2+|3+|
mal - |495 5
normal | 481 2 S 1+ 2 12 1
gl 1+ 1 36 3 § N 10 1
g 2+ 2 13 1 =) 3+ 1 15
) 3+ 2 1
4+
[ pH | [ Nitite |
uUs-3500
50 [ 556065 7.0 | 75 ] 80 | 85 | 9.0 | US-3500
50 | 52 7 o I
55 | 12 [139 5 g — |5l
6.0 15 | 80 @ + 31
2| 65 10 | 88
@ 7.0 4 |39
375 1 17 1
8.0 4 20 1
8.5 3 11 2
9.0 1 |30

Fig. 2-B Comparison of dipstick results between US-3600 and US-3500
(A) and (B) show the cross-tabulation of semi-quantitative results for 11 parameters:
protein, albumin, glucose, occult blood, creatinine, ketones, leukocytes, urobilinogen,
bilirubin, pH, and nitrite. The numbers in each cell represent the sample count for
each grade.
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7Ty =R IWTNOEHE L 100% TH o 72, v % US-3600 Dl %E1E & L, Passing-Bablok [R5
Spearman O NAAZAH BE 4% $0130.922~0.990 T dH - 7=, MaiTo728 2 Ay=1.077x-0078 D JF R0 5 1L
A& Kappat2$i3094~099 THh - 72 HHEIZ 7z (Fig. 3, Table 2),

WAL A B 720, x % US-3500 Dl E M,

1.050 - .

o)

o

©

¢

(7]

2

> 1.025 -

S

o

(=]

2

(e

o

2 1.000 w \

n 1.000 1.025 1.050

Specific gravity (US-3500)

Regression equation y =1.077x - 0.078
Correlation coefficient 0.992

Fig. 3 Correlation of specific gravity between US-3600 and US-3500
A scatter plot comparing the specific gravity measured by the refractometer method of
both analyzers (n = 542). The regression line was calculated using Passing-Bablok
regression with a Spearman’s rank correlation coefficient.

Table 2 Summary of concordance between US-3600 and US-3500

Exact *1-rank Correlation Weighted kappa

concordance(%) concordance(%) coefficient coefficient
Protein 89.1 100 0.961 0.97
Albumin 93.0 100 0.980 0.99
Creatinine 86.7 100 0.947 0.94
Glucose 95.8 100 0.990 0.99
Occult blood 94.8 100 0.956 0.99
Ketones 99.4 100 0.965 0.99
Leukocytes 96.5 100 0.979 0.98
Urobilinogen 94.8 100 0.973 0.96
Bilirubin 98.2 100 0.922 0.97
pH 87.8 100 0.975 0.99
Nitrite 100

Regression equation Correlation coefficient
Specific gravity y=1.077x-0.078 0.992
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2) EEiXEDHEBM IZB L, US3500 & sEm ik & o e — L

EH, TIV7IY, 7L7F=r, HIIBELTE 75.9% T d » 72D ZxF L, US-3600 & O — =1
Wi OB (Fig. 4-A) LHE—FHEB IO 715%THY), ARIIEKT LW/, TVTIVE
McNemar # 52 @ p value % 7”9 (Table 3), &H L7 L7 F =BT AEREEE O—FRIIE

[ Protein ]

Quantitative method Quantitative method
— |+ |1+ | 2+ [ 3+ | 4+ | - |+ [ 1+ | 2+ | 3+ | 4+ |
— 187 7 - 198 7
=+ 63 49 2 + 53 56 4
(=} [=3
§ 1+ 4 21 53 10 § 1+ 3 14 50 9
g' 2+ 1 10 41 9 3 ¢:b 2+ 1 11 41 7 5
3+ 1 25 10 3+ 2 29 5
4+ 2 | 4 4+ 7
[ Albumin ]
Quantitative method Quantitative method
10 | 30 | 80 [ 150 | over | 10 [ 30 [ 80 [ 150 [over |
10 167 21 1 10 163 19
§ 30 40 51 12 s 30 42 53 13
@ 8 [ 4 14 24 10 o8 | 7 15 [21 9
s ;
5150 | 1 9 8 16 9 8 150 8 5 18 71
over 4 8 103 over 4 7 105
[ Creatinine ]
Quantitative method Quantitative method
10 | 50 | 100 | 200 | 300 | 10 | 50 | 100 | 200 | 300 |
10 52 6 3 10 54 5 4
S 50 11 107 25 3 o | 50 9 107 24 2
& | 100 17 132 17 1 2 [ 100 18 (130 22 4
8 200 19 62 12 2 [ 200 21 62 13
300 8 27 300 4 23
[ Glucose ]
Quantitative method Quantitative method
N R
- 366 2 1 - 365 3 1
o + 4 16 4 o + 5 12 1
8 o
| 1+ 1 12 2 o1 1+ 4 15 2
) )
o 2+ 2 11 6 S| 2+ 2 11 5 1
3+ 1 10 12 3+ 1 11 11
4+ 3 49 4+ 3 49

Fig. 4-A Comparison of dipstick results between US-3600, US-3500, and quantitative methods
The tables compare the results of US-3600 (left) and US-3500 (right) for protein, albumin, creatinine,
and glucose against their respective quantitative measurement values (n = 502).
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EDBTII~TET%TH Y, HF922~924% THh >
72 McNemar HE 2 B THETAIAE BRI RO
bNeholze TNH4IHEOUS3600 & Emik s
DxT T 27 —5FKHEIT962~998% TH > 720
P/Clt, A/CHICE L THEBARKX & oMK

(Fig. 4-B) X HIZE—3EB L ' McNemar ZE D p
value # 773 (Table 3) EHRIX & OHIE—
XM & B 783~812% TdH o 72o McNemar
MEIZBWTHREIZIAERIIRO b ko7,

Table 3 Summary of concordance between US-3600, US-3500 and quantitative methods

Exact concordance with quantitative

method (%) pvalue

US-3600 US-3500 McNemar’s test
Protein 71.5 75.9 <0.05
Albumin 71.9 72.9 not significant
Creatinine 75.7 74.9 not significant
Glucose 92.4 92.2 not significant
P/C ratio 80.1 81.2 not significant
A/C ratio 79.5 78.3 not significant

| Picrato |

Quantitative method
(P/C categories)

AL | A2 | A3 |
dilute| 29 8 3
S normall 202 10 0
&[015 | 40 17 o0
Bl 030 | 16 38 12
>=0.50 2 12 | 117
[ A/C ratio ]
Quantitative method
(A/C categories)
Al | A2 | A3 |
dilute | 24 13 2
normal | 185 15 0
ol 30 30 119 0
§ 80 9 42 o
ol >=80 | 1 5 2
150 | 1 (13 4
>=150| 0 8 9
>=300| 4 20 | 96

Quantitative method
(P/C categories)

AL | A2 | A3 |
dilute | 163 19
o [normal| 42 53 13
Blois | 7 15 27
9030 8
>=0.50
Quantitative method
(A/C categories)
Al | A2 | A3 |
dilute | 24 12 1
normal | 178 15 0
ol 30 |3 20 o
3 so0 8 44 0
al>=80] 0 3 2
°150 | 3 [13 3
>=150 | 1 7 8
>=300| 4 21 | 99

Fig. 4-B Comparison of dipstick results between US-3600, US-3500, and quantitative methods

The tables compare the results of US-3600 (left) and US-3500 (right) for protein-creatinine ratio and

albumin-creatinine ratio against their respective quantitative measurement values (n = 502).
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3) Ictotest & D—EFE

YL I2B1F 5 US-3500 & Ictotest & D&
—IEHIL645%, BHE—IEIZITI% TH o720 —
77 T US-3600 & Ictotest & @ [ 4 — 3 % 13 74.2%,
Bt — 12 94.3% T - 72 (Fig. 5)o UST V) —
W2, RO RERO LA GEITE T 7
Tt 53 5D H 5o US360012BVT, 5
PEEHE SN/ 8MAD ) b 6MRICRERM T T
TG-S T Wiz, —HFTUS3500 128V Tlidfs
WltE & % o 7 LI D 5 b RE S0 7 7 7 05 5
ENZLDIEIHTH 72,

4, EE

RWFRIZB T, EHBRSITEE US-3600 & BE
i CTd 5 US-3500 & OAHRIME R, BB TRIBE % )
MLUTHE L7z, R LT, &H, TLVT IV
JLVTF =, B I, bR BAIERRUS,
vavy Ay, YY)y, pHO10EHEIZE L
TIFHETRE—EFERT~994% TH ), +T 7
V7 —3FEFEIZ100% % R L 7zo HEAY R IR (LR 2 28

100% —3% L, M |3 Spearman O #HEI4R%70.992 & |

WINOHEHE b IFFISE VB 2R L7z, AR &
D, TREEROBIEMEOEREAREES I, Y — AL
A WA H OBATHIIE S N5 . LEORYFERIZ
BZXH1077TH Y, 7.7%FEE US-3600 7 1= il 6 7]
ThbHEEZLNDD, YR EMKT 5 & HEMHE
1.000~1.050 o> i FR -C {ll 72 il O St ik 7= 12 0.001~
00032 FE & FE SN B0 FEBITILZ OARMAAIZ
KRR EN LY SINL EEZ NG,

F 7o, WRSERIE & JLE % B < 1038 H 1 Spearman

| usaeoo |

Ictotest
- +
- 18 2
S - 5
§ (Negative correction)
) + 2 | 28
= +
(Abnormal color) 6 5

Concordance rate

74.29 94.34 84.84

US-3500

DONERAHPIFRELAS09 B 2., T AT & Kappath¥k
$09% Bz Tz, Landis 5137 v 7% 5270.81
~100THNIF TITITRLeh —8 =&
almost perfect or perfect agreement] & L TW5 Y,
BZ1E, Vuljanic 53 12HE O R BK T H w72 H
HHE DI ZEIZ BT, HEEPHEZ &1 Kappa
RHOSOLDERR L2 DD, By EDIH
HTIZ060% TRIAHE0H -7 L TW5HY,
HEAA & Kappath$iid, LR MM OLBKIZB T
208% FEAZEDHDL—HT, SHEOKRTIE
ETOEHHATOI% LR > THB Y, US3600& US-
3500 IZHRD TEWW—F M H L Z L 2R LT 5,

Emd b US36000 7 v T v 7 —5#IT4IHH
WIENHB%EBZTBY, FEEMe L TTo
IZHEREL T b EE 2z bz, — Tl & DI
BH, TVTIV, 2VLTForoERBEEOHE
TE—HFEIITONE TH o7, M) — XDIRE
PR BB TR &g ik & OWIEE LT D
NI ATHIZEIC L A &, SN H4THHEH OHET 4 —
H#EIE539~791% Th O, AWK R IIMEQARZ
VThHhbEEZLNSLY, FIHIHATHALP/ClLB
LFA/CHE EEEDP L HINIZEAKRK G &
D—FRIZZNEN801%, 795%TH 1, Hw—
Tt &R, US-3500 & DB IZAE R A0 B E R
Dol TO22DFHIHEIZENTY, US
3600 & US-3500 & D IR D TEi\—3 D H 5 &
bbb,

EHHIZBWT, US3600 & EwmidofEme—ik
FAUS-3500 & BEEFEO—HEL Y L 44% 1K<, 2
DEIIFEFIICHEE TH - 720 US3600 & Emik

|  usaso0 |

Ictotest
- +
- 15 1
(Negative correction) 5
+ 8 31
+
(Abnormal color) 3 3

Concordance rate  64.5¢, 97.1o, 81.89

Fig. 5 Comparison of bilirubin results between US-3600, US-3500, and Ictotest
The results of bilirubin measurement by US-3600 and US-3500 are compared using the

Ictotest as a confirmatory reference (n = 66).
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2 HBE R ATEEE US-3600 DPERERFM -US-3500, %, Ictotest & DAHBIM: -

17 7 Pl E#Eh 7o Bk 1213, AMBERX DK
BROWN, RED & H7E SN 2B RAOGHEE L
TR L EEN Tz, FEBE, INhs3faifiz
EL72E % $_TE\TUS-3600 &R & Df
ETE—HReHENT 5 L 825% &%), MWtk
B OZETHEAFHICEETIEIZ 2% (p=010),

ZOZ ERS, US-360013&HDME BV TUS-
3500 & e L TIREHOBEZ 21T 3 Wil gl
Wb bo 72721, Fig. 1IIRT L H 12, ShlOME
W EBRE I HEZRTHE SN AR LD b
RERGROFEDVIFFEIZL V. ZOBFDREY A

FEREEE DA—F BRI L TWwb EEZ LN,

HEZEIZBI 2EHNEORER 2= XD Th%ed
DTHDHEREEINS, US-36001%US-3500 & 45t
RS R 2062 RA L CBY, MmEE
WIRD X 9 REHRERRICBNT, BRPEEHE
1252 BEDPRL S TWAI RN D 5, D
AMBER, RED, DARK BROWN & #f:fii & 71, #&
HAS = L EofkIcx LT, EmiEic X %5l %
REINHELES 2 2 L I3FRNEEZ HND, —HT,
MiFkss & BRI L ORE—RRIZENTBD LN/ D
DD, =7 Ty —FFEIFUSI00 & ERmET
97.8%, US-3600 & E&#T98.0% & MFkss TIEH 12
El, FOREIBOT/HENHDTHLEEZ LN
%o

Ictotest IZFRHF LY LY ¥ 2 5 720 Ok
HRETH 2, MBEBHIIY TV Ay 7)Y TET
REE LR L TH 578, WENREHOEE %
T2 WD D B0 4R, Z D Ictotest & Hhe ik
ELTEYVE YOG/ BlEE Mk CIii Lz &
Z %, US-3600 TRtk —3 st L Tz, US
) =X ) VE VETIIRERAERNT S
BREAME D> T Y, BEROLIFELNLLEITIX
KRICHE 7 9 785 &b, US3600 &
Ictotest DFEVE—HRIX 742% TH ), US-3500 & 1)
REME—FERAM LT, 512, B S
L, BERL T T TG SN BEOEE S E <
HoTBY, N2V EERERRTES
FatEER1X65% & RIEIZIHA T 5, BEROT T
THMFE E N MARIZ BWVTIE, Ictotest Z BEF§

52 & Tt e KIS S €65 EHIRFTE,

US-3500 Tl il T & 2 w0 & 2 15k tt o B
KEBOWETFLZENTEDL EEZ SN,
AWFFEIZ BT, W< D2 Limitation BFEFET
5o 1D HIZ, HERBHOKRTH), &Toli
R THEBEDFERAES NS LIZRS Ve W) T
Hbe 2201 TY L TDRY TH D, BRI

MM itk e the, Sok/ AR, @llz s
PHEHLTHBY, HEDRETEBY 2 RERICHT
N, BERIRY DS L TRMED D Do ARG OMERE
A 7285 2 ik T DIRIA WIFFEDTR D 515 77,
WEALZE &, ARRFFEIZ 3T US-3600 O Il 7E 14 BE
PHEDPIRo/2EZ BN,

5. ¥

RIFFEIE, 2 HBYRHTEEE US-3600 Ol 2 P RE
D TH S 2012 L7z US-3600 1%, US-3500 & @
HERE—EE, £y vy —HE EmFElo
T YT —HEESICETRERTH T2 IR
BROELEIZLY, EHIEICBWTERTE L O
EEE—HENIDLTPIET T2, HEBHEICE
5 BRI~ OB IIB M Th D LEZ LT,
25T, EVVE Y OBBEEHEIZ B TEEZ
WEAED b Nz, DX D, US3600 i3 US-3500
EREORVEIENREAT LI EDNHAL— AT
BATHAHIRE S, HIZiZE ) v Ve m E
bRAFND EEZ BTz,

AHFZEN A O —#8 % H AR & 45 57 [l
RENTHREL,
COIBR « WFoe%: - Bhnlidr CRBHMEZpkatiatt)

X

1) ARSEH, HPMSE BaE— 32 £HH)
JR 53T %€ 8 US — 3100R plus O FEFEMME. H
KRR H B L2 aaE. 2015;40(2) 1150-6.

2) HARBNES 4R, CKDZ#EN A 82024, 1A,
BT AL /L, 2025.

3) MHMC, WEkEz, tEE=, 3. £HE)
PR 4347 %2 18 US-3600 o Il 72 fif 35 X OVFR 8 74 5
PEREDRFAMN. H AREBRMBAF 7 2% 57 MIREH)
Frie (A & BBl 2025;50(4) :299-299).

4) Landis JR, Koch GG. The measurement of
observer agreement for categorical data.
Biometrics. 1977;33(1) :159-174.

5) Vuljani¢ D, Dojder A, Spoljari¢ V, et al.
Analytical verification of 12 most commonly
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B # [LASZEDRVVT] DBEIFE MRS & DOAC BEHI DR RIFREL

[LAGZE DRVVTIDAIEEEFE & DOAC IRiaA DFNRAKEE

Performance characteristics of the LA Reagent DRVVT and the effects of
DOAC adsorbents on DOAC interference

PRHAEEY, MHRM2 T, Hp MY, ZEINREY, Y

Abstract The dilute Russell's viper venom time (dRVVT) is a primary test for lupus anticoagulant
(LA) but is often outsourced because its specialized use results in low testing volumes, necessitating long-
term stability of reconstituted reagents. Another major challenge in dRVVT testing is interference from
direct oral anticoagulants (DOACs), requiring alternative procedures to avoid false-positive/false-negative
results. This study evaluated the performance of the recently launched LA Reagent DRVVT (Sysmex),
focusing on these clinical issues. Onboard stability of the reconstituted reagent on an automated
coagulation analyzer (CN-6000, Sysmex) was up to 4 days, while frozen-storage stability was maintained
for 90 days. Acceptable freeze-thaw cycles of the reconstituted reagent were limited to one. Lot-to-lot
differences in the reagent were observed but were small and did not affect positive or negative
interpretation. Comparison with another dRVVT reagent (HemosIL dRVVT, IL Japan) in 71 samples
showed 95.8% agreement; three discrepant results were likely false negatives of the comparator reagent,
as indicated by non-correction in mixing tests. Using clinical samples from DOAC-treated patients, three
anti-Xa DOACs—rivaroxaban, edoxaban, and apixaban—caused false-positive results, with false-positive
rates of 73%, 69%, and 5%, respectively; this interference was removed by treatment with a commercially
available activated carbon product (DOAC-Remove, 5-Diagnostics).

Key words dilute Russell's viper venom time, direct oral anticoagulant, interference, lupus
anticoagulant, reagent stability.
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[LAGEEDRVVT] Ol kseaTl & DOAC W5 H#] &) HRAREE

1. FUBHIC

T v b ig#ERE (dilute Russell's viper
venom time: dRVVT) #f&lL, V—7 A7 v F 2
7275~ b (lupus anticoagulant; LA) % -~ 5 M
L CEBRAICHESE SN CW D, LA, [ 4
OEBENTESEZ HET L 2 e %L, ) VIREIKRE
PR M EEE UG & B 2 E a7 v ] L5
FEINY, PLU VIREPUREMSE (antiphospholipid
syndrome: APS) O4HAILMEZ BT L AT RO —
DIZZETHEN TS Y, APSOERRAT RO —2 131
BIETH Y, HECTIEIPEREEEI TS,
APSIZ I A 7 L i) A 7 25EAE L A 7
Db AEETHLEI LMY, ZOMAZHIC
BV IEREMEATRD 51558,

RFRCT— M7 ARVVT OMAFIRIE, T HESE
F v MIZE M & LT v A screening it # & con-

firmatory 3R E Z 112 4 C [a] B |2 25 [ B ) 2 30058 L

ZolEER LB/ BEEZHET 5%, maHEic
E7 v e VIEESEENTEY, ZAIUIEESE XK

¥ (factor X: FX) #iGMEAb3 % (FXall &4 5)9,

MFEOENITY) VIREBEETH D, screening 7
HTIZIEEHME L, confirmatory #3E TlImw 9,
Bt > T, LA PEMA Cld screening 33 T O i [
BEHISIER 9% D IZxf L, confirmatory i 3 Tl
screening AT LEESY, Tzl L) K&
W —J LABEMERR T I3 5 o &6 [ 1R 1 &
FETHY), FOHITIIIE. R T, MatdE
DOHTp 5 EFERH LTl <, BRI BFEFE %
FNENIEE MAE OB Tl LRIt x & %
normalized ratio (NR) 3 TB 7Y 2
DAy METEIRLI2EENEY,

dRVVT M CTIE 2 D DRIEESTET o 1
21, dRVVTHAIZLAMIICH L L 7oA TH
DA HIIDSBRE SN TWA 20, Wk HEAEIL
Wi oA EELES s v KT T AT VR
[APTT] % &) &Li3#£ER D10 MEKERS D,
W7o, EEENE G E O S BFERRAT L L
TOFRMPEEL <, %< Ofisk TldyhEmt s LT
ERENTWBWY, ZD7z, AFROHERATH
FATE2WRARVVTHE I v, b9 101,
ARVVT B AL FX LU 0 &t [ FU % & 5 A T d
%70 FXallES 7 &EOEBEROPEESE (direct
oral anticoagulant: DOAC) i JH i3 1E e 7 BEA 2

WET D 0 BT B 5 LiEf S 2D,
FEBZBHTRALDE L7HEFI IS ST n 5 12,

COL) BBREHE AL, MEKEEDG D% <

THEMM%ZE LT TE 2381 H LN
TEBOWESHPIEHNY, F72DOACOHOERZ T
FITMETEIUTHEDIRIIKE CHKT %0

REFFETIE, et Bl & 72 dRVVT Il 52 # 38
[LASEEDRVVT] (¥ 2 A v 7 24t) % HEHRE
W3R HILL R & ) TR L 720 il
G ARVVT iR IS BRI U RAE T e & X b
B, EOLEMB TR SIS BGERLR NI 5
PTG, T2, ARVVTHRAIIMER Z H v 971
52 BRI G B OSBRI 2 AR L 3 5%
FHE, H¥Eony MEHEOREYZITRT VA,
S AN I R SN TV v, D dRVVT 3%
PR & U7z BE Tl mEER R 2 i M U $ 5 2 &
TDOACIZ X B METHEZ 2T TICHMEAETE S &
ENDLARY RKRETD O EEES NS H
PEHMNTRV, 22T, N5 OEREREIZNT
5 FEBI 2 E A OBE A BIgIZ, RRSEOHEERE
Tz,

2. MBIV HE

1) %
(1) &%

XGRS KR B 248 B AR A 8 C B I e
AT 72 BB OWEFAFRAWE (32% 7 = v
e NalnifidE) B L OHRELTH S, LUF TR
T LROI N % Ed, ARIFZEIEHE KF RS
HmEE R SORE LB ITh: OKEES
2023-0304) . 7B, WFFELkE, L TIEARVVTH
TryNEmE L LCEBLTBY, MM TIIMmE
HIALEE D AEHY LT 7z,

(2) MERIES L OB

AT [LARIEDRVVT] TH Y, £HH)
I 366 6 T 52 25 1 CN-6000 (3 A A v 7 A%h) 1245
WL L7z UM CORTINERLE & oMM
BT ARSI [ —F X7 A4 Z)VdRVVT,
PR LI L [ AT 248 ACL TOP 750 (W3ihid
TA T Ixof) THbH,

2) Hk

DT o8 ) OMaf % FEhi L 7zo KMET &b,
screening ;A3E (W REAFF v N TIZLALRZE) &
confirmatory 3# (LA2FRER) & H v 72 Bt [ R (7))
EENLEHWTHEN SN D NR 2 ITIRIES L7z,
NREMWIZHE L, LABRMEAMRE S LT\ 2 il iE
IO ML F R I >~ o — VIEN (2 A
Ay g Aft) R LAIECIEEEL, TOFHMEE
Fvi7z. NRIGEESRIZHEV, >12% Btk s L729,
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W EAS RATHEHARISIRNT L, ZEBlE TIE 20T
il % DL o CTEHii L 72,
(1) BHATHEEE

LA PR MK & L T CRYOcheck Pooled Normal
Plasma (Precision BioLogic Inc., Canada), LA
MMMk e LCLAT > b0 — L Low & High (& %
A v 7 AFE) RHW, KR KR % 20 [
g L, ZERE (coefficient of variation: CV) (%)
ZRD7,

(2) REEMRBEOF R — FEEME

LALl, LA2REEL AR, FRIRECEEIENE
L, (DTHWAHAZ &R ECHBEEZB LY
Wre 12 96 IRt F CTMlE L7zo LAY hu—)b
Low & High l3F 8%, /M3id LT - 80T THHA R
L, &uUEHI ARG L CEF L2, REEZO
HsEfE 2 100% & L CRBFZL 2 J1_1Y ) 100 *
5% VNN D E) % eV ORFAHI & L7z,

(3) REBMRBOBHELENE:

20 OMETEFER L 72, 121, HERAELE
WM ZHRD 720, LAL & LA2BEE 2 Bk, /N
i LT —80°CTHAS IR L, WS L UH
Wl L COB 290 H & F T (1) THW 72 330k
A 2FEMIE L7z BURREE O RLE S 1L 2 T 30
SEEE L, TORBERANLTCrOMHLZ. b

) 121E, FFE SN BHREBEO R 2 N2 720,

BRI B L OZF oo siEmm A8 oKL, (D
THWAIHA 2 K 2EIE L2, &b, MRETHX
WATLCITVy, RO, oS, B, 0 mE
Uy A IV T TITo Tz, EREZOMESM% 100%
L, (QREEIZI00 = 5% N OZEE) % 2EED
MBS L7,

(4) Ty R

3y roREEHCT, (1) THWZ33HE % &
3EME L 720

(5) AW E DS

HEWEE LT, THFzvZ -ATITA (VA
Ay g Af) W CENANEZOE Y, LU,
BRI VE Y BIURATIY ) LV v OBix iR
Nzo EWE AT SCEICHE W (1) TH W72 3508
FNZIHML, Kae 2 3EmllE Lz, Ty
HrxaEh kol E M %100% & L, 100 £
10% LA D28 8 % Fr 75 dipl & L7z,

(6) FHBIME

dRVVT MEAKNED B - 72 B O VA MLIE 71 A
ZRRIZ, HARERILESDNR S 2 [E & llE ik
DN FT— g YEEHT Y 7 F A Validation-
Support/Excel Ver 64] % T, xFRHE &0

186

FFE D screening ##E B X N confirmatory it3E T D
HTEAE N DV CREEHE il 1 X & AR AR B & Sk 72,
37, WEHEONRIZOWCHE—EE Ko,
EDSTCHE L 72k ClI oAl R BRI 1 % 7
VT TH~NTz, B, NRAH T, sHEEIVINK
2N ZY) EIF TG T 28 ThH o 72720,
R RAIETHEME L7,
(7) DOAC ? 5% & DOAC WS HI DX F:

BEHR A 2 %122, DOACE L T3 D FXa %3
(Rivaroxaban, Riv; Edoxaban, Edo; Apixaban, Api)
DR, TR T K& AT DOACH:
#% #| (DOAC Remove; 5-Diagnostics, Switzerland)
V7RI O R) R % F1_72. DOAC Remove
DO AF G EGRA SCE & B IRy, kT o
%% FXa PHE3E o B2 52 TPt Xa 16 1 % 5 R 2
& 3 % 3 # (BIOPHEN Heparin LRT; HYPHEN
BioMed, France) & [FtOZIEHIOF ¥ 1) 7L —
S0 AVAREN

AL TRk 72 MGET T, IREDSBERIO,
ZHEAOWWF v 1) 7L —% (BIOPHEN Rivarox-
aban Calibrator, BIOPHEN Edoxaban Calibrator,
BIOPHEN Apixaban Calibrator, \»3 11 HYPHEN
BioMed) %, DOAC Remove LI % T, LAlB
L OLA2HIETHZE L CNRZEH L, F oMk
DIEFNEE 2 W L7z

97 N N S E VRV | G F C | 5 Q=3 et
ZFEME LR D B, AR R VT 05 FXa
FHESEAE ENLMAE L EEL, A Z7HETO
FeET & ARSI L7z Mo WL, Rivas1114F,
Edo2s161F, ApinS19t:TdH %,

3. #&EXR

(1) BEATHERE
BRI LD, EOREHIBWTH CVIZ 1.0% i
THY, NRIZBIFBCVH10%KI TH - 72
(Table 1),
(2) AEBEMBEOL VK= FEE:
LALFRIECTIL 24 FF[H], LA2FIECTIZ 725, NR
TIZI6 2 £ C, BBEE RN D OEEFIL5% L
ANTH-7 (Fig. 1)
(3) RIBM R OB ZEE M
BRI ER R IC oW TiE, 90 H B OB ST,
LAL#EE, LA2RIE NRE L, FOLHIIFFAH
HINTdH -7 (Fig. 2)o F72, FE SN2 UL
BoEEIZOWTIE, LABERAR CEHZ320
(Fig. 3), LAI#tEE 31, LA2 I X6 F %
DOEBIHFBELBINTDH > 7255, NRTIZ1[EH»
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Table 1 Within-run reproducibility
A (Clotting time in LA1 reagent, s)

Samples LA negative LA positive Low LA positive High
Mean 36.9 60.7 85.7
SD 0.1 0.4 0.6
CV (%) 0.3 0.6 0.7

B (Clotting time in LA2 reagent, s)

Samples LA negative LA positive Low LA positive High
Mean 36.1 40.3 425
SD 0.2 0.2 0.2
CV (%) 0.4 0.5 0.4

C (Normalized ratio)

Samples LA negative LA positive Low LA positive High
Mean 1.01 1.48 1.99
SD 0.01 0.01 0.01
CV (%) 0.6 0.8 0.6

Table 1 shows the results of statistical analyses of repeated
measurements using the LA1 reagent (A) and LAZ2 reagent (B) in LA
negative, LA positive Low, and LA positive High samples. Statistical
analysis of the calculated normalized ratio is also shown (C).

Table 2 Lot-to-lot differences among three reagent lots
A (Clotting time in LA1 reagent, s)

Samples LA negative LA positive Low LA positive High
Lot A 36.4 59.9 83.3
Lot B 325 51.0 71.6
Lot C 36.8 60.9 86.1
Range 4.3 9.9 14.5

B (Clotting time in LA2 reagent, s)

Samples LA negative LA positive Low LA positive High
LotA 36.9 40.2 428
LotB 35.9 39.6 41.9
Lot C 36.2 40.4 42.6
Range 1.0 0.8 0.9

C (Normalized ratio)

Samples LA negative LA positive Low LA positive High
LotA 1.03 1.55 2.03
LotB 1.01 1.43 1.90
Lot C 1.00 1.48 1.99
Range 0.03 0.12 0.13

Table 2 shows the lot-to-lot differences among three reagent lots.
The “Range” represents the difference between the maximum and
minimum values across the three lots.

Table 3 Agreement of positive/negative results between the test and comparator reagents.

Comparator reagent
(HemoslIL dRVVT)

Positive Negative
Positi
Test reagent ostiive 7 3
LAR t DRVVT
( cagen ) Negative 0 51

5 +6% D IEFRAE % 7R, Z O %I Bk Rl fFE o 1] %
WA DEALIZED VWb DD, —H L T +4%~
+8% DIEFR#E % D 2o 7B, LABMREZBY
LEENIHGERA O H F CIFEREIFNTH - 720
<4> -y }‘FEE%

0y EOBE, LARMESE X ) LAY
SHECTRKELHNR, Ty MEHOEWIZRAT, LAL
AEETIZ 1458, LA2HETIZLOM, NRTIX0.13
T&H -7 (Table 2),
(5) EAFWEDRE

LALREE, LA2EE L D, AT OE v
490 mg/dL, AR L) V¥ 13192 mg/dL ¥ T,
ZOEBIFEHMFANTDH > 72 (Fig. 4)o FLOT
ITLALREET, WEERI YY) LY~ TIELALRIE L
LA CIREKRF 0O AREL D72 (Fig. 4).
B, NRTEMi§2 &, CodEYWEIZBVTY

(Overall agreement: 95.8%)

ZOLEFIHAEHHNTH - 720
(6) FHEAME:

XFRIEE yuh, RHEEASE R x il & L 72T 5,
screening A 3EIC BT HEEF IR IXy = 1.22 x
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EE NI, o RHIETL, 17, 15, RHE
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Fig. 1 Onboard stability after reconstituting the LAl
and LAZ reagents on the CN-6000.
The “Change” is defined as the percentage of the measured/

calculated values at each time point compared with that at 0 h. The
dashed lines indicate the acceptable range of upper and lower limits.
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Fig. 3 Reagent stability during repeated freeze-thaw

cycles after reconstitution.

The “Change” is defined as the percentage of the measured/
calculated values at each time point compared with that at O day. The
dashed lines indicate the acceptable range of upper and lower limits.
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Fig. 2 Frozen storage stability of the reconstituted
LAl and LA2 reagents at — 80°C.

The “Change” is defined as the percentage of the measured/
calculated values at each time point compared with that at 0 day. The
dashed lines indicate the acceptable range of upper and lower limits.
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A 7R R W2 5, 3O FXalfiE
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BRI % IR X W 72A%, FORERIFEAICLD
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Fig. 4 Effects of interfering substances.

The “Change” is defined as the percentage of the measured/calculated values in samples containing each interfering substance compared with
those in samples without the interfering substances. The dashed lines indicate the acceptable range of upper and lower limits.
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Fig. 5 Correlations between test and comparator reagents for screening reagent, confirmatory reagent, and
normalized ratio.

The test and comparator reagents are the LA Reagent DRVVT and the HemosIL dRVVT, respectively. The green circles represent the samples
positive for anti-phosphatidylserine/prothrombin antibodies. The blue circles represent the samples showing discrepant results between the reagents.

Rivaroxaban
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Fig. 6 DOAC interference in dRVVT assay and effect of DOAC adsorbent on its removal in spiked samples
The anticoagulants examined were rivaroxaban, edoxaban, and apixaban. The DOAC adsorbent used was DOAC Remove (5-diagnostics,
Switzerland). Green lines indicate samples without anticoagulants, whereas blue and orange lines represent samples with moderate or high
anticoagulant concentrations, respectively.
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Fig. 7 DOAC interference in dRVVT assay and effect of DOAC adsorbent on its removal in clinical samples
Blue circles indicate samples without DOAC Remove treatment, whereas orange circles represent samples treated with DOAC Remove.
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Artificial intelligence & AU\cRIMFEUH USRSl
VAT LOBEFHGENMREE BEEQ LE~ND7 JO—F

Evaluation of the accuracy of an artificial intelligence-driven blood collection waiting
time prediction system and an approach to improving outpatient satisfaction.

PEHREEY, dUISOZY, THAR?, HEETY, LIRS

Abstract
Objective: Longer outpatient blood collection waiting times significantly lower patient satisfaction. Given
that physical reductions in wait times are often constrained by limited medical resources, this study aimed
to evaluate and enhance an Artificial Intelligence (AI)-driven blood collection waiting time prediction
system designed to provide highly accurate estimated call times to mitigate patient anxiety.
Methods: We refined the Al-driven prediction model. To optimize prediction accuracy, we integrated
patient-specific clinical variables—such as predicted venipuncture difficulty and the use of a wheelchair or
stretcher—with real-time operational data, including blood collection booth utilization.
Results: Following these systematic refinements, the model's prediction accuracy (defined as an error
margin < 4 minutes) improved significantly from 91.6% to 92.2%. Regarding the disclosure of predicted
times via printed slips, favorable patient ratings increased from 54.5% to 81.3% relative to the pre-
intervention phase.
Conclusion: Providing precise waiting time estimates effectively alleviates psychological stress and
anxiety associated with temporal uncertainty. In clinical settings where structurally reducing physical
waiting times is unfeasible, implementing highly accurate time-prediction systems could serve as an

intervention to improve patient satisfaction.

Key words highly accurate estimated call times, Patient satisfaction, Prediction accuracy
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5 % D ORESEY ¥ TV EE [ REHE RIS IE
W& D T ostER R334 A& L7z,

no = Z2 x P(1-P) /e?

n = no/ (14 (ne-1/N) )

no : MERELEFITOHF > TN A X
7 - fEMEMREL - 1.96 (S HH/KHE 95%)
P A2 A 05 (50%)

e AFEIRZ20.05(5%)
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N : FEMT A X

no =1.962 x 0.5(1 - 05) /0.05? = 3.8416 x 0.25/0.0025
= 384.16
n=384.16/(1+(384.16 - 1) /2500))

= 384.16/(1+0.0766) = 333.1

O BRI LR 0 S A 7 2R AT - 72
T v — N OFERM & RN
FENtidHM 20254F2 H 3 H (HBEH) ~2 A 7H (4
WEH), BXU20254E2H17H(HEH)~2H
21 H (&BH) OFH10 HH
BRHANE RO Z RO LIRE & =
BETHMAZENTELELELED X IR
CEIne?

@ FRIMPFOH LR S AT A B ERIAT 5 72
T v — N OERE & ERNE
FEHEHM - 202546 A 16 H (H#EH)~6 H 20 H
(&WEH), BL0202546A23H (HIEH)~6
A 27H (& H) D10 H M
BRIANZ SR LR 2 Fl L Cw
DBV ERLE L P HIEE T WA
ML PRI ZEHTE L LKL FE LDy,

T = MERD S, BRI LR S A
T LADBAPEEDOWREZIZED L) ITRES L5
ZHBL 720 HIZ, FRIMMIFOH L TOEBRORH

&, T — MTHELNmERE L OB Y b FF
L7z

5) #rEtA&E

fERT 7 Mid, EZR version 1.70 % 729, £
IMIEON U A BE (B & D L), B &
CEBET ¥ — PO R ED HBIL e 2 Fwv
7oo F7z, THT) AAWEAIRIZBIT D TFINEE
D HHZIZ1E McNemar #7E & iV 72, A BIKIHE,
p <005 IZEE L7,

3. #BR

1) RIFVHE UREFES X7 LBECEF &

AT —2DINE

202449 H4H A 510 31 H o i sl & B 45 H
L0 TF— 5 OBER/B LRV, FPRALKT
HFE TICESNL9175 ND T — 7 % 312 FHIRE
DFHMi & 4T - 720 M5 EE N % Table 112787,
TSR [EBEOFRMMEOH LER ] & TAI
DT L 7O LR | & OFRFE % 145412 FRA
L7z FFAEMOMERTIE, + 15 UH O
T LI S —303 5 013398 % ThH Y, +4
5 LN O REZE TIFON Y LIER A5 —303 % D13.86.5 %
Tholzo —J, BEICERE L T2 HEHER RS
RBED £ 45 DI OREIZ BT 5 —FEI1F 948 % T
O YEOFUM—FEE LB LAFEICEHETH 572
(P<0.001) (Table 2)

Table 1 The age distribution and number of patients evaluated during the evaluation period.

Preliminary investigation period Validation period
(September 4, - October 31, 2024) (November 1, 2024 - March 31, 2025)
n (%) n (%)

Total 9,175 23,333
under 10 69 (0.8) 158 (0.7)
10s 205 (2.2) 518 (2.2)
20s 368 (4.0) 686 (2.9)
30s 430 (4.7) 1,053 (4.5)
40s 877(9.6) 2,129 (9.1)
50s 1,322 (14.4) 3,364 (14.4)
60s 1,738 (18.9) 4,410 (18.9)
70s 2,488 (27.1) 6,707 (28.7)
80s 1,505 (16.4) 3,880 (16.6)
90-plus 173 (1.9) 428 (1.8)
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2) FRMPFUH UEEFARERRDODE
FOHE

HnEA

BRI Y AT 2ZESF SN BERED 2~ b
= vy, BEEMER O-GERINAT BRI 2 il L7z

BEEME T 2 oI, THRMKEEEEE | [H
WITBHE| ZE6aE [BEaxy M LEE]

WZAF L7z, ORISR 2 L 7-01d [HRILK
ﬁﬁﬁjf%b,¥ﬁﬁm%%ﬁ%ﬁ8ﬁﬂﬁf%
o7z (Table 3)o —F, [Bfka A M LEHE]
O FIHRIMAT R R 12 20 57 Tdh o 720 AMET
W, CPISERLTER R 45 DB o BE T A A
HoBImAT-&£ L, FUWETVIZA > Ty b L7,

3) RIMMFECHE UBBFABERRDO OO FAEIE

7 VDB

BRI 254 50 L ETdh - 72 THERIMN#EEE |,
[HFR D 2 LEEE T ALk / — b EREE ]
[HWTHEE | BIXO ANy Fy—HE] 04
HHOWN, WIN,IZELT 2 BEMITHZH S
TV L OFEHRE FHETVISEINL, FHiHL% 1T
o572, 72, FURBEAINT S E2 AL LT, #
M7 — ADEEIRILE /8T XA —F 1B L7z Bk

TIIIRIM 7 — A DS FT O 728, FRIMK HEHE % 2
RIS 2856, URZEEORIMN T — A fHH
K (HAE) 1350 % &h b, —F, HBHERKS

o FEPE CIXIRIN 7 — AAS IS HT S 1), FRILK #HE R
% 2 A EEI AT IR T BRI T b B AEE ORI 7 —
AHHEEIX133% D72, FIMEEEESORFIM T —
AAEHIRDLASFUREEEIZ 5 2 2 %2 2881%, HBEicBwv
TEDREVHRPL, FUMETVIEN L CFREAG L
726

FHT VT X LAY ERFIRORE % 2024411 H
1H~20254E3H31IHD T — % = W T HEBAT LI
WM L7zo WMHREEEIL23333ATH o720 B
FiE B L, = 1IN O TOIFOH LR X
479 % 225509 %iZmE L, 445 LINOEETO
FEOYH LEEEIIZ DWW T D, 916 %705 922 %~NEH

ZlZm kL7 (Table 4-A). ¥7:, Table 4-Bllit
TMTw:UXA&Em®“%Wm ThbbEE

D—HB LUA—FHOZEALZ R L TVb, =1
ﬁ#%i4%uW®ﬁ%%%ﬁLt%ﬁmﬁwT?
VT A LG BRI & —3 L 2ERIE, A

—FUZ A FE S NER & B LA B L 72,

Table 2 Accuracy of Al-predicted blood collection call times relative to actual times in two hospital settings
(Okazaki Medical Center vs. Fujita Health University Hospital).

Predictions Predictions Predictions Predictions
Institution Evaluation period Patients, n within 1 within £2 within =3 within 4
minute, % minute, % minute, % minute, %
8:2:;1“ Medical September 4 - October 31, 2024 9,175 39.8 64.7 78.5 86.5
Fujita Health September 19, 2023 - November 30, 2024 271,167 53.6 78.1 89.5 94.8
University Hospital ’

Table 3 Patient characteristics and mean blood collection time per patient group.
(Evaluation period: November 1, 2024 - March 31, 2025)

Duration fi blood collecti 1t leti
Patient characteristics registered in the blood . uration from blood collection catl to completion Suitability for inclusion as an
. Patients, n .
collection system additional factor
Mean duration Median duration

Patients with difficult blood collection 72 8 minutes 47 seconds 7 minutes 41 seconds O

[See notes] Target Patients 26 4 minutes 56 seconds 3 minutes 3 seconds @]
Wheelchair patient 105 4 minutes 35 seconds 4 minutes 30 seconds O
Stretcher patients 574 4 minutes 14 seconds 3 minutes 19 seconds O
Designated blood collector required 56 3 minutes 38 seconds 2 minutes 40 seconds X
Patients requiring attention 9 2 minutes 58 seconds 2 minutes 49 seconds X

Other than the above (not registered) 22,473 2 minutes 57 seconds 2 minutes 24 seconds —
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4) RMFOHE U FRBEONFET > 77— MER
PRIMIF OV L P HIRE L, BRI R IC 5T S
5 [HRINEFZFE] T L7z, &b, HFOHLET
DT A4 57 N QA2 1E, TRIFEH Tl 2
CTFCEmtasnEdo] il (Fig)o
AT Z F 73R I B R 30 S 2 7 285 KR
TATo 727 ¥ — AT, PR ETHE T,
FEEE D\ T HIRE B R 2SN S B I LTk

PNEWEDOERNLL % THozDIZR L, Filll
T ENTRAGTR T, WO FHIRE S R AED
FENDLFIIH L THARWE DERNZLS % &
BHEIZESA L7 (Table 5),

FZmoT7 v r— v TrRELREEO B R
A LR, EBEORLREMAS105HUNTS 5
72292 A9 B239 N (819 %) AR R VX&KL
TWwiz, F72, EBEORFLEEMA1I05U ETH -

Table 4 (A) Comparison of predictive accuracy after algorithm optimization using an identical timeframe and patient cohort.

(B) Details of statistical analysis using McNemar's test.

A

Changes in predictive accuracy after Predictions within +1 Predictions within +2 Predictions within +3 Predictions within £4
algorithm optimization minute minute minute minute

Before optimization, % 47.9 73.1 85.5 91.6

After optimization, % 50.9 74.7 86.4 92.2
McNemar's test P value <0.0001 <0.0001 <0.0001 <0.0001

(B

Change in prediction classification after Predictions within £1 Predictions within +2 Predictions within *3 Predictions within *4
algorithm optimization minute minute minute minute
g;iii;zﬁlssﬁiﬁed from concordant to 1,645 850 387 193
g)sf,ce;rgziis:iﬁed from discordant to 2,321 1,224 580 311

No change, n 19,367 21,259 22,366 22,829

2025/09/16 9:31:16
&S

025
AN

1234567
AHhTE LI

IO U FRIRERE 9:40
tATY

[zl cDESN
FESHERRSNELZS, FICBAYTILY,

TFABED A DR Tl HERIMZEASEL TSV,
AR A DL IRESNSHERIL9 2% TT,

2025/09/16 13130 : 00
wmES

200
AT

0064064

ANTF A)3aokk
IAMFHEINET,

[zl s PESN
ESHRIINFELIZS, RICBAUTEL,

Fig. Examples of the estimated call time printed on the blood collection number slip. If the
estimated call time is < 4 minutes, the message 'You will be called shortly' is printed.
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7251 AD ) H40 N (784 %) DRV &L T
W7z (Table 6)s 2512, [FIFEENTWAIEH L
FHIRMAZGEHTE2LEEE Lz ? | ORI
LTI, REETH - 72214 % B < 32244 304
% (944 %) HIFOH L FIRERH 2 EHE T & % LA
HL Tz,

4. EE

KWFZETIE, AITHIE 7OV I B E S SR
7 — ARG A FRIE 28T 5 28T, #B
B E7 B IR BV T O EWIEE CRE b 2 7
WTEBZENFEI SNz T2, IEFELFED R
DOFEAE B DO AL A AR S
7oo ARWIFEAVRL7: [EMERFELFM 22 5] &
W T O =, MR R A & 3R
B o 72RO —D LS NS FHIRERT O
FIFmite oM L 727 >~ 7 — M TIE, TR
ORME TRV LKL L BEEE)S, FFEme it

BLAEBICER Lz, 35121, A DR LI
OV L FIRE R O ENS2 St LT 94.4 % 25Tl kg ] %
BRHTELLHEEL TV, TOZ &, fFHEH
TRV, Awnh] Lv ) WENFREBEER 721 T
BaEINLHDOTERVEELRL TS, T4bb,
[WOIEEN L bbb B\ ] v ) RiEFENE
(uncertainty) %, MNEFEICERREY RN S RL L w
I A (fairness), &6 IZIZHIFRE Y NS ID
v ) W —3E (Expectancy Confirmation) 7%
HBEOMEEIEETLIHELRL TS LEEZ LN
5V DF D, HECTRWEFLIREMIZEROREHM X
DLELEELN, [HE N BWEOON] &
V) AFEFEML, BEICREZLAZETIERI T,

BARAYZe [REOSH L HIEERT | & TRgpEe] % 3R
THZET, BEEMEZN TS DI TIE R

EVI) R D, REANOR LR E BEEE S
52 EWHRETE L0 ABIROT ¥ — MERICE
W, EBEOFLRHMIErL-72BETH-TH,

Table 5 Comparison of patient survey results regarding printed predictions of waiting times. (One person did not
respond to the pre-print questionnaire, and five people did not respond to the post-print questionnaire.)

Before implementation | After implementation P val
(n=2385) (n=2343) vatue
Very useful / Somewhat useful, n (%) 210 (54.6) 279 (81.3)
<0.0001
Not very useful / Not useful at all, n (%) 175 (45.5) 64 (18.7)

Table 6 Comparison of survey results across actual waiting time categories. (One person did not respond to the
pre-print questionnaire, and five people did not respond to the post-print questionnaire.)

Under 5 5to 10 10 to 15 15 to 20 Over 20
.. . . . ! . . Total
Actual waiting time minutes minutes minutes minutes minutes (n=2343)
(n=161) (n=131) (n=36) (n=11) (n=4)
Very useful, n (%) 63 (39.1) 69 (52.7) 22 (61.1) 8 (72.7) 1 (25.0) 163 (47.5)
Somewhat useful, n (%) | 69 (42.9) 38 (29.0) 6 (16.7) 1 (9.1) 2 (50.0) 116 (33.8)
Not very useful, n (%) 26 (16.2) 20 (15.3) 7 (19.4) 2 (18.2) 1 (25.0) 56 (16.3)
Not useful at all, n (%) 3 (1.9 4 (3.1) 1 (2.8) 0 (0) 0 (0) 8 (2.3)
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BHIEMOBEZEH LT % [Bn] LKL TW
LEWFINSETRHTLLDTH DL, Chub b HEE
12, [ b EAER (fro T BB o EH O KE=
BE) | #EH T2 Ln, BEOWMLEER EIZE
WTEETHLEEHBL VD, T4bb, BER
FRIZRWEEBIFIICB VT, DL HWEDLES
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—7, Alrajhi 5B RZZEHEDOL I RHED
R OIR 2 A TW2DY, $oRBE & M REEIZB W
THREICHEZ IO o b MiE L Tw59,
Tbt, ERORHIEREM LR EICEOMENR
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%k, AWIFEEROZYEE L CTEETNE G
3HEBHITOND, LEEE, FRAEHE PO
FERE & i LBGERI B T O F IS EE 2SI E LT\ b
HTHb, RYVAT LI, BEOT—F2HVLD
TERHHOT -2 ERT 2720, FHOHO
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External quality control survey report on the identification of Microorganism by
Matrix-assisted laser desorption/ionization time-of-flight mass spectrometry
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13 Escherichia coli & f# ] L T\ 2 Ji ik 254\ 10 78,

Matrix-assisted laser desorption/ionization time-of-
flight mass spectrometry (MALDI-TOF MS) ®
BEORIEE LTHAT A0 84 Th b, IR
AR OFEREC X BB, SRR e M [ e AR
WA WA [FES (Score Value) 1252
BDd b, HRERBERNFRBAT - 70T 43
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fER L 721219,
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SMNFEREY B YRGS B AT & AR A — o —
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2. MBIV HE

1) WRER EEEFE

AT 2 IR ERA S22 SBAL 2
Enterococcus faecium (ATCC 8459), Haemophilus
influenzae (ATCC19418) & Candida auris(CDC
B11903) # &5 & L7z,

BRI Tehex (1A H o) A Ke:) 12
TIEEREONRL v N2BER L, E. faecium /MR
SERIEM, H. influenzae \3F 3 2 L — MERIEH, C.
auris \ T B SRR E 3R L ¢ — Mk L 72,
<A 7 Uy 2 ZHEFERF L o an = — & jE
BAEL, BfH, Wi ATCCHEZZIN) 7L,
EEETIS2HRL AT L7z ~ A 7 1Ny 7 13F]
e — 80C TR L 72,

WRREL % e hERt QI E OE) 1o T~ 4271
NG BANtiEE T LT B A ISR B, F
23— MNERREMB X O ERHEREEICHERL,
35C THERFRE TR X A8 E [, MU TR 13 24 e ] THFA
B 72,

2) BIEHER

TN I =T w8 kS O MALDI Biotyper,
MALDI Biotyper smart, MALDI Biotyper sirius
B L U'MALDI Biotyper Sirius one, €4 A1) 2. —-
T XU EH O VITEK MSB X ONVITEK MS
PRIMEZ i L7z ONIZYAART M VR T
Wl — T v 3 RS HIE MALDI Biotyper ver3.l,
MBT Compass ver4.l} "MBT Compass HT
Verb5l, ©4 22— I ¥ U HAESHIEIVD
Knowledge Base ver3.23 X (Nver3.3 o H H fEAT
7 M CREZIT> 720

3) fERAEE

MALDI Biotyper @ il %2 (2 1%, HCCA portioned
AE (TN =T v HR&A), VITEK MSO
MWENZIEZNA 7y 27MS~ M) v 7 A-CHCA (¥
F A a— - VxRS KON Ty s
MS FABRIE (¥4 22— - Vv 8kt
L7z,

4) BIEFX

B toao=——%@Ees & &), Direct sample
spotting, On-target extraction &z (FFull extraction
DI AT 5720 =7 v N TL—bFDR
Ry MIELH—II% b X )12k, HEHO< b
oy 7 AREE LWL L, T2z L7z millle
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EATo 7z 1WA, MERREMIEEICOX, ¥
—7y b L — MZ3AR Y MR L CRIEICHEIGE
L7zo

5) BIFE - 7 — 2 EREARE
20254F 11 H 25 H 25 20254E 12 H 5 Hoo

6) BE—HE - AEEEOEKICOWVT

[7] 7 — B 1X 4 MALDI-TOF MS o ifll %€ T 1 %
LB ONTHEGLE L, T — T v ket
WEFEDIRETH 5 Score Value # FHV, HffiL
AV D[] 5 13 2.000~3.000 T & % Score Value 2
BWT, BLN)VOREEIZL700~1999, [FlEA
120000~1699 L i CTHRREND Y, 72, EF
AN a— - Uy N CHRASHIEEEEOHETH S
FEMEEE v, FEREA2IHETH D, [FE
##99.9% & N5 L OHPHEEL NVOFEEE L7z,

7) HIEEAE

MALDI Biotyper (& {5 #8614 ® 48 #%£ T & % Score
Value, VITEK MSIZEEMEDIRIE TH % [ TR
xHV, P L EEFEE (SD) 2HI L7z,

HEfkiel LC, ARFEORENENTBY P
¥ = 2SD, BIZWEOREN SN TEB Y FIHME -
2SDLLF, DIZ1 ARy FULETCHBEOREN S
TV 72\,

3. R

1) MALDI Biotyper & VITEK MSIC & I 2 E#% D
BE—BFE - FAEER
E. faecium, H. influenzae K U°C. auris \ 2B\ T,
158 Jifif% © MALDI Biotyper, 24}z < VITEK MS
TllsE - e L7z,
MALDI Biotyper ® 1587 (2 B\ CTE. faecium

K O H. influenzae DR %E L 72 & 2 5, E. faecium
IZBWT, 151 Hiae TP HE + 2SD O#HIHNTH 1),
5tk C-34MH — 2SD OB/ TH - 72 (Table 1)
QX CTHRER IR G ORBH ENDTH - 720 H
influenzae |\ B\ T, 147 i TFIgMH + 2SD D i
FNTH Y, 3htigk TTHH - 2SD 0 #iH I TH -
7z (Table 1), gk THRERIE OFCEME VDD ),
Thigx CREM K » o 720 VITEK MS/PRIME &
24 i F% 12 B WTE. faecium N O H. influenzae @ |5
ELET A, R2RFICBVTEBEEDIEE TS
LHREEMESRE GARy b2 FHLE) &, FHE
13£99.9%, FARMEINI%, #F/IMEIII% TH Y, SD
12000% & 72 0, & Thigt CFIE £ 2SD THh - 72
(Table 1). 1HERE THERIME OFRLHEHME VDD D,
b)) 1k T H. influenzae DGR Do 72,
C. auris\ZH T, MALDI Biotyper Tl 145 Jitiz%
TIIGME = 2SD DHFPANTH - 720 11 iFRIZB W T,
3ARY bdH B1AKRY b ETScore Value i,
200K CTH ) FEARTT TH ), 2h56% T Fhks
DR E WD D o 725 VITEK MS/PRIME Tl
23 ik Tl £ 2SD DHEIFANTH > 72, 1L T
FERHE O E VDD - 72 (Table 1),

2) MALDI Biotyper & VITEK MS D& (- &k 2 Ei%
DEE—HE - FEHEE

E. faecium 23\ C MALDI Biotyper Ol £ %5
&, MALDI Biotyper T725i%, MALDI Biotyper
smart T 11Jfiz%, MALDI Biotyper sirius T41 Jiz%,
MALDI Biotyper Sirius one T32fiik i/ L T\ 5,
SF¥4Score Value ld, 245~247 CdH -7z (Table 2)s

C. auris |28\ TMALDI Biotyper @ #ll Efki 1L,
MALDI Biotyper T 64 iz, MALDI Biotyper
smart T11ifi7%, MALDI Biotyper sirius T41 fif%,
MALDI Biotyper Sirius one T 29 Jfisx i/ L T\ 5%,

Table 1 Identification performance of MALDI Biotyper and VITEK MS

Score values

Bacterial strain

Average + 2SD Below average - 2SD Not identification
Haemophilus influenzae (ATCC19418)
MALDI Biotyper 147 3 8
VITEK MS 22 0 2
Enterococcus faecium (ATCC8459)
MALDI Biotyper 151 5 2
VITEK MS 23 0 1
Candida auris (CDC B11903)
MALDI Biotyper 145 0 13
VITEK MS 23 0 1
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Table 2 MALDI Biotyper score values for different devices and bacterial species

Score values
MALDI-TOF MS

Number of sites

Average + Standard deviatior Minimum value =~ Maximum value
Haemophilus influenzae (ATCC19418)
MALDI Biotyper
MALDI Biotyper 68 243 0.08 2.03 2.55
MALDI Biotyper smart 10 2.34 0.10 223 2.49
MALDI Biotyper sirius 40 2.39 0.08 2.16 2.50
MALDI Biotyper sirius one 32 2.40 0.06 2.26 2.50
VITEK MS
VITEK MS 11 99.9% 0.00% 99.9% 99.9%
VITEK MS PRIME 11 99.9% 0.00% 99.9% 99.9%
Enterococcus faecium (ATCC8459)
MALDI Biotyper
MALDI Biotyper 72 2.46 0.06 221 2.56
MALDI Biotyper smart 11 245 0.06 235 2.53
MALDI Biotyper sirius 41 247 0.06 221 2.57
MALDI Biotyper sirius one 32 2.46 0.05 2.30 2.57
VITEK MS
VITEK MS 12 99.9% 0.00% 99.9% 99.9%
VITEK MS PRIME 11 99.9% 0.00% 99.9% 99.9%
Candida auris (CDC B11903)
MALDI Biotyper
MALDI Biotyper 64 2.32 0.10 2.05 2.51
MALDI Biotyper smart 11 2.23 0.11 2.05 238
MALDI Biotyper sirius 41 2.30 0.12 2.07 2.53
MALDI Biotyper sirius one 29 2.30 0.12 2.06 2.56
VITEK MS
VITEK MS 12 99.9% 0.00% 99.9% 99.9%
VITEK MS PRIME 11 99.9% 0.00% 99.9% 99.9%

F¥Score Value ld, 223~232Tdh -7 (Table 2),
H. influenzae |2 B> T MALDI Biotyper Ol EHkes
1Z, MALDI Biotyper T68Jfi7%, MALDI Biotyper
smart T 10/i7%, MALDI Biotyper sirius T 40 iz,
MALDI Biotyper Sirius one T32 kil L T\ 5,
P Score Value i, 2.34~243T&H 72 (Table 2).
C. auris X WNE. faecium \Z B \»TVITEK MS® #l]
E B %% &, VITEK MSTI12jt &%, VITEK MS
PRIME Cl11jti s i H L, H. influenzae 2 B\ T
VITEK MS Ofll7zER#e#1x, VITEK MS T 11jiqL,
VITEK MS PRIME C11fE ik fEH L T\ %, E.
Jaecium, H. influenzae . ¥ C. auris @ Score Value
&, 3XC999 =000 TH -7 (Table 2),

3) MALDI Biotyper & VITEK MSDF — 2 XN — X
LKL 2EHRDOEE—HE - FAEHEE

MALDI Biotyper® 7 — % X — A2 B W T, E.
Sfaecium D3 Score Value l&, Version 6~13C2.39
~251T & » 7 (Table 3)o H. influenzae ® ¥ ¥4
Score Valueld, Version 6~13T245~252TdH -7
(Table 3). C. auris ®¥F-3¥Score Valueld, Version
8~13T227~235TH-7- (Table 3), VITEK MS
DT =7 X—=2A1L, E. faecium, H. influenzae . O° C.
auris® Score Valueld, 3-XT7999=000Td - 72
(Table 3)-

4) MALDI Biotyper & VITEK MS D EjfLEE % (T K
ZEMDOEE—HE - AEHEE

M FEREHCTIEF L7 E. faecium OEINLEE )53

1Z, MALDI Biotyper 28w T, Direct sample
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Table 3 MALDI Biotyper and VITEK MS score values according to database types and bacterial species

Score values

Database Number of sites
Average Standard deviation ~Minimum value ~ Maximum value
Haemophilus influenzae (ATCC19418)
MALDI Biotyper
Version 6 (6903) 1 2.51 - - -
Version 7 (7311) 1 2.48 - - -
Version 8 (7854) 6 2.43 0.07 2.35 2.52
Version 9 (8468) 5 2.42 0.10 2.24 2.53
Version 10 (9607) 12 2.39 0.08 2.25 2.49
Version 11 (10833) 22 243 0.08 2.24 2.52
Version 12 (11897) 10 2.42 0.06 2.32 2.50
Version 13 (12438) 93 2.40 0.08 2.03 2.53
VITEK MS
IVD Knowledge Base 3.2 8 99.9% 0.00% 99.9% 99.9%
IVD Knowledge Base 3.3 14 99.9% 0.00% 99.9% 99.9%
Enterococcus faecium (ATCC8459)
MALDI Biotyper
Version 6 (6903) 1 245 - - -
Version 7 (7311) 1 2.52 - - -
Version 8 (7854) 6 2.49 0.03 2.44 2.51
Version 9 (8468) 5 2.50 0.04 2.43 2.53
Version 10 (9607) 12 2.48 0.04 2.40 2.57
Version 11 (10833) 22 2.46 0.07 221 2.54
Version 12 (11897) 11 2.48 0.03 2.43 2.53
Version 13 (12438) 98 2.46 0.06 221 2.57
VITEK MS
IVD Knowledge Base 3.2 8 99.9% 0.00% 99.9% 99.9%
IVD Knowledge Base 3.3 15 99.9% 0.00% 99.9% 99.9%
Candida auris (CDC B11903)
MALDI Biotyper
Version 8 (7854) 6 2.34 0.07 2.25 2.45
Version 9 (8468) 5 2.34 0.04 2.29 2.40
Version 10 (9607) 12 2.27 0.08 2.14 2.44
Version 11 (10833) 21 235 0.10 2.06 2.53
Version 12 (11897) 9 2.33 0.12 2.14 2.50
Version 13 (12438) 92 2.29 0.12 2.05 2.51
VITEK MS
IVD Knowledge Base 3.2 8 99.9% 0.00% 99.9% 99.9%
IVD Knowledge Base 3.3 15 99.9% 0.00% 99.9% 99.9%

spotting # T113 /i 7%, On-target extraction i 40
fi#%, Full extraction{Z T3igx TH ), FIScore
Value 13 243~248, 243 T -7 (Table 4), VITEK
MSIZBWT, FXTIZJtiFEA  Direct sample spot-
ting##: T& V), Score Valueld, 999 +000T & -
72 (Table 4)s a3 L — MEREWTHEE LA
influenzae DEFILEE /5731, MALDI Biotyper 28\
C, Direct sample spotting T 109 fiii%, On-target
extraction % T 38 Jiti i%, Full extraction 2 T 3jii 7%
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THY, FIScore Value lx, 238~242, TH-o7z
(Table 4). VITEK MSIZBWT, $XTIZHHED
Direct sample spotting{#<Td V), Score Value i,

999 =000 TadH > 72 (Table 4), EHHFEREEHM T
3G L7 C. auris ORTALER 1%, MALDI Biotyper
I2B W, Direct sample spotting##:C 36 ik, On-
target extraction #: C98 /i 3%, Full extractioni®: T
117k TdH Y, F¥Score Valueld, 227~233TdH
- 7z (Table 4), VITEK MSIZ B\, On-target
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Table 4 MALDI Biotyper and VITEK MS score values according to sample pretreatment methods and bacterial species

Score values

Database Number of sites
Average Standard deviation Minimum value =~ Maximum value
Haemophilus influenzae (ATCC19418)
MALDI Biotyper 150 2.41 0.08 2.03 2.55
Direct sample spotting 109 2.42 0.08 2.03 2.55
On-target extraction 38 2.38 0.09 2.23 2.53
Full extraction 3 2.39 0.05 233 2.44
VITEK MS 22 99.9% 0.00% 99.9% 99.9%
Direct sample spotting 22 99.9% 0.00% 99.9% 99.9%
On-target extraction 0
Full extraction 0
Enterococcus faecium (ATCC8459)
MALDI Biotyper 156 2.46 0.06 221 2.57
Direct sample spotting 113 2.46 0.06 2.21 2.57
On-target extraction 40 2.48 0.06 2.29 2.57
Full extraction 3 2.43 0.01 242 2.45
VITEK MS 23 99.9% 0.00% 99.9% 99.9%
Direct sample spotting 23 99.9% 0.00% 99.9% 99.9%
On-target extraction 0
Full extraction 0
Candida auris (CDC B11903)
MALDI Biotyper 145 2.30 0.11 2.05 2.53
Direct sample spotting 36 2.27 0.12 2.05 251
On-target extraction 98 2.31 0.11 2.08 2.53
Full extraction 11 2.33 0.12 2.07 2.47
VITEK MS 23 99.9% 0.00% 99.9% 99.9%
Direct sample spotting - - -
On-target extraction 21 99.9% 0.00% 99.9% 99.9%
Full extraction 2 99.9% 0.00% 99.9% 99.9%

extraction i CT21fifi 5%, Full extractioni® T2 i%
TV, Score Valueld, & $12999+000TH 72
(Table 4),

5) MALDI Biotyper EVITEK MSD 7 74 > F 2
—Z2JOHBICL 3 EMROEE—BE - FAE

E. faecium 231} 5 MALDI Biotyper D7 7 1 >~ F
== 7 oMM, PEUNTIeRER, FEPS1
SEDNTARERE, 1426 24E DN T165ERE, 245 1L

LT3k TH -7 (Table 5)o F¥Score Value

246~248Td » 72 (Table 5)o H. influenzae 23
175 MALDI Biotyper ® 7 7 4 »Fa—=> 7D
ML, FAEDANTIOSHE:, FFE2» 5 1ELANTSIS
MRk, 14E25 24ELINT16Jia%, 2451 T3 iRk
Td o 7z(Table 5). F¥JScore Value I, 2.38~2.48

T & o 7z (Table 5)o C. auris\Z B 17 A5 MALDI
Biotyper ® 7 7 4 ' F 2 — = 7O, P4ED
WCR7HERL, FAEA 5 LELINTI9 ik, 1F20 5
24E DI T 16 Jitii%, 24E D E T3tz Td - 72 (Table
5) P Score Value ld, 2.29~2.35TH - 7= (Table
5)o VITEK MS®O 7 7 {4 »F a2 —=>r 7O,
E. faecium LU C. auris \2 B\ CTHAELIA T 19 Gk,
HAEN S VLN TAREETH D, H. influenzae |2
BWTCREDNTI8 M., FHFEH» 5 1EUNTA
i CTd o 72 (Table 5). Score Valueld, 3 T
999 =000 TH»7: (Table 5),

4. BE - BB

BEDRIIBT, MAEREOKRIL, ZWOM
SE LRI OPET AT 5o 2D/, O
B AT L ORSERGL - FEE IO THETSH
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Table 5 MALDI Biotyper and VITEK MS score values according to fine-tuning periods and bacterial species

Score values

Fine tuning period Number of sites

Average Standard deviation ~Minimum value =~ Maximum value
Haemophilus influenzae (ATCC19418)
MALDI Biotyper 150 2.41 0.08 2.03 2.55
Within 0.5 years 93 241 0.09 2.03 2.55
0.5-1.0 years 38 2.42 0.07 223 2.52
1.0-2.0 years 16 2.38 0.09 2.16 2.50
Over 2.0 years 3 2.48 0.05 235 2.47
VITEK MS 22 99.9% 0.00% 99.9% 99.9%
Within 0.5 years 18 99.9% 0.00% 99.9% 99.9%
0.5-1.0 years 4 99.9% 0.00% 99.9% 99.9%
Enterococcus faecium (ATCC8459)
MALDI Biotyper 156 247 0.05 221 2.57
Within 0.5 years 96 2.47 0.06 221 2.57
0.5-1.0 years 41 2.46 0.04 235 2.54
1.0-2.0 years 16 2.48 0.04 2.41 2.54
Over 2.0 years 3 2.46 0.02 2.44 2.49
VITEK MS 23 99.9% 0.00% 99.9% 99.9%
Within 0.5 years 19 99.9% 0.00% 99.9% 99.9%
0.5-1.0 years 4 99.9% 99.9% 99.9% 99.9%
Candida auris (CDC B11903)
MALDI Biotyper 145 2.29 0.13 2.05 2.53
Within 0.5 years 87 2.29 0.11 2.05 2.51
0.5-1.0 years 39 2.32 0.12 2.08 2.53
1.0-2.0 years 16 2.35 0.08 223 2.48
Over 2.0 years 3 2.32 0.03 2.29 2.35
VITEK MS 23 99.9% 0.00% 99.9% 99.9%
Within 0.5 years 19 99.9% 0.00% 99.9% 99.9%
0.5-1.0 years 4 99.9% 0.00% 99.9% 99.9%

%o EWNIZBIT B EWREA L & N2 oW E
HERIETIORE ORI ERSOEREL S L2
FEREN TN Do SRR O NHRE S B O Fh
PRI DT 2017 4812 — At s A B AR Be &A%
Ffti L 72 TlE, — M - AR LR MRt
DWW EI LI L FEFE 2SR L B % SE G L
TWDLDIIXT L, WA TIE548% & D15
ORI T LONEREEHZ ER L T\ ado
oW, Fi AMPREERIC oW, i - £
SRR R ML AR AT 12 98.0% LL L fti sk A3 F2Ht L T
WA, BAEWRRAETIZ904% & AR WERIRIL T H
5, RIS X B I [F 52 O R B
LERfE AR AL S T v, HAREF AR
SEET - TuT 2y A& H A MALDL-
TOF MS7 —F v 77 )V —T7I2BW\WT, Aa5h
PN & 2 M [ OB EEE B AT IS DWW T
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[ 5% —% % (Score Value) TaFMiY % J2hE 25 %
PERE L 721419,

AR RRIE, Wi L RTF R @Y
RY = LHERY DT F LSRR T VI T 4
FEVERRE O H. influenzae® N OSHINOEE \ZIEAD3H 1
FEEDTELD/2D) R — 2Ry V37 934 F
fEE UL W T ABIRE O E. faecium' % Fv
oo 72, C oaurisld, EINTIIMERR STV
o 7zcladel 12 & B REMEEGSEIC L VLT L 72
B AS 2023 4F 2GR U SN2, TR R,
NEAIRIL 2 RS 2 720, [EAESEE 1 B G~
B 2B L, C auris |2 X B EENEEDIL
b, B DVIEEBIT L7EFNIZ DWW TS 2K L 72
BRERCTH 5,

HERS R 12 B 5 AT I AL 3Misx Th - 72,
MALDI Biotyper ® Jifi i% 12 B\ T, [6] %8 — % #
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(Score Value) 7% ¥ fl +2SD o & B 44 13 E.
Sfaecium THEX, H. influenzae T3NEix Td - 770
ELLDOREBKRIZBVWTOL3AKRY POCVAH100%
PbEmLl, =7y P T = DAKRy Mzan
S LH BRI N TR W EATRIB S L
%o COZERITMEEOHEICE BT 5, Ak
WA EHEI DR IC L AR TIE R, &
HMA WA EERE, ou = — OB L8, [
EMAERCEAEZERED O OW AL & K
KD B HE F TO—HD TR BV THRATHN
DFFENE L ADBHETH 52, MEFMOEEEIC
£ o THRASK RSB H DL H 50T, 4t
HREEHOMRIIIRRZITTIE R L, MEZED
AT TOFRLELIENEETH D, C. auris
128\ T, Score Value %%2.00 A 0 i i 75 13 fti 7%
B oTzo 2RI B VT T —F X — ZAHVersion 6
K O Version 7T & o 720 C. auris D % §F k513
Version 6 & Version 7 C3#%k, Version 8 LIFET 9k
Th Do BEMREBV N LT L EEIEZ S
N5 THiFRIZBWT3IAKRY hOCVA100% LI E
L, §=F7 Y b TL— b DARY MZau=—
DELEY—ZEHREN TRV EDREEINDS,
2HiF% 1%, On-target extraction %% Full extraction
FEOHLEL G 5 70% FMEHRERO B
EAPMETH o720 2HiFkE, 774V F2—=
VI LIELL EfThNLTTW R, Ty T a—=
Y7 OMNE TV H — T x2S kRS0 MALDI
Biotyper T14E, ¥4 AV 22— - VxS U RSt

O VITEK MS T#30004 14/ B ol % < A 1,
VITEK MS PRIME T#J 110004k / H ®#lETH
LI & HESAR S ED ST 5,

2025 4F B H ER A BR IR M A b B A 5 H o
AEMRAIC BT, FEMRAY — XA PFERS 1,
MALDI Biotyper & VITEK MS® [6] 58 1E fi# 2 1%
100%TH V), 2T VW EAURENT W5,
KA BT E. faecium & H. influenzae O 7]
SE M 12 B v T, MALDI Biotyper & VITEK MS
DR EIEMBERIZIZIFI00% TH Y, FEEOR R
LN7H, C.oaurislZBWT, VITEK MS D JEEIE
E=131312100% Td - 72758, MALDI Biotyper @
FEIERZRIE89% Th ) SR DOREETH 5.

MALDI Biotyper ®#ll7£#%#%(%, MALDI Biotyper,
MALDI Biotyper smart, MALDI Biotyper sirius,
MALDI Biotyper Sirius one ® 4 #§f % i JJ L Tw»
%5, [AE—EFE (Score Value) 1 FIA a7 T
2324FETH Y, EVITRRDO N LD o720 T2,
T =& NX— A |2 TMALDI Biotyper & Version

6~130 8T, VITEK MSIZ2fEH ~ i L Tw
AN, HE—EFE (Score Value) K U EMFRIC

BIEWIIRRO N Lo T,

VITEK MS® 22itiix 28\ TC, E. faecium, H.
influenzae B.OSC. auris D FEMHERIZLETONiFE T
999% TdH 5720 FITEMHEFRIZELSNTDEDN Lo
72728, VITEK MS DR EEE B A %) 7 Wbk O %
EDVLIEETH 5B,

%5110 MALDI-TOF MS 2 & % #ll i [\ % O 440
R REE B AN L, g 24T ) EHTISE & E o
T7A VT == 7RV, BRAITEEOIRE
Bl L, MR ORI X ) 28is EE
L, VHEEICBRE L CTITo 720 B4 ARG R 1
FAL, EIMAEAE A B A L M LT
HY, 774V Fa— T ETbLTIC, Kb A
MERX O AZEH L, £ HEBRAEICIT WS TIT
2720 HEMAIZEWEMIZB VT b WA 1%
MALDI Biotyper T Score Value 3 £ N VITEK MS
DA EMERIZITIZT N TFEGE £ 2SD 0§ JH A T
TEL NNV DFEEDTE 720 GIIVER L 72 FMEZEH I
PEV AN 24 B 0GR 2 % [ 2 — 23 (Score
Value) TI79) Z L W3AEHTH 720 4%, VITEK
MS O ¥ & B A R 7% W bk 0 EE & 1T\,
MALDI-TOF MS 2 & % e [6] %€ O/ 5 B 2 52
MEZEAE & VT, B L L CTfTo T 7
ETH 5o

R L DOFRIZHEL T, BkdHTARIE TNV —
DX N RS, WHEEIIEA ) 2 - Dy
INOMASHOHBTH Y, RFFROKF KT —
ZIATICBE G- L7z ARBFFRIE T VA — 2 v /8 Bk
EHRPEF A 22— - Dy UBFASHE2 S DOR
ERALZ T, T — 7 OB O TN A
DIFEIELZE LD L T o 2o T DOMDEE
WZBAZR TR E FIZRAABUE 72 o

X @k
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Fig. 1 Flowchart of the storage stability measurement
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