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Performance evaluation of SARS-CoV-2 rapid antigen test compared to RT-PCR test

Erika Tsurudome', Miyuki Mizoguchi', Yoshimi Higurashi', Takeya Tsutsumi "

! Department of Infection Control and Prevention, The University of Tokyo Hospital

BER FiBan) 740V A (SARS-CoV-2) A BT IZEGIE R LD 7 O ICIERICHEETH D, 2 TH
P B X ol 2 & L CRIMINZGHABER I N T3, L LRI hO BT ERE L
BEERBICO WL T2 2 EEETH 5,

B : JUEEER A & RT-PCR D308 5 L O cycle threshold (Ct) fili% ik U, JiF R A DKL IC D
CHEE L 72,

J5iE ¢ MBElc T RT-PCR T SARS-CoV-2 Bt DSBS il o 9 &, FH S L < 1F#i H 12 SARS-CoV-2 i i
PR T 25 fEGI 2 3R L U7z, PiUEMEMRT & RI-PCR OB, 2 L CHIUREEMRE DMK &
RT-PCR IZ THIE L 7 Ct iz Fult U 72 HulstE PR A ke PERE B 1 D v TE, RT-PCR Tl L 7= Wi R 2 1
WICHUEERE OB %2 7> 72, XKIZ. RT-PCR 12T SARS-CoV-2 BEIEDSER S 417z 10 Bk D 7 — )V &
XD FRBINZIER L 72 2N F NS & RT-PCR 24T\, FURE MR O it/ MRS 2 3~ 72,

R HiEEMERAE & RT-PCR OFGME—3CRIZ 72% (18/25 Bifk) . FUREMERGYE & 22 - 7EBI D Ct fEDF-HIE 1
23.9cycle. FUFEEEME L 2 - 7AEB O CtIEDF-HE I 31.5¢cycle. A v b A 7{lI% 28.1cycle TH - 7z, PUEIE
PERATBENE 7 526 O RT-PCR ORMRBIENE 2 FH 7 FaliliiE, LEEBIDSEatE & 2 0. 6 iEBIZEEMETH > 7o AN
FA % O 7 U E PR O fe MU EE 1 26.0cycle TH - 72,

il 7= O FINFE BMAfF T E 2,

Ctflid 6 PR EMEMEDEE 2 HET 5 2 E23TE T, HUEEMRAEDMAIC X D SARS-CoV-2 JELHLK

Key words : SARS-CoV-2, JiilE e, POCT

1. FL®IC

PAlan F 740 A (SARS-CoV-2) ZIKEHRE T 3
Pl a v A4V AEGE (COVID-19) 25 2020 412
PYER L. Rv T 2y 7% L7, 2020 4F 12 A2
ENTHIO TERRD#E " SN, DORMRA 2R
RHSRAT L 725, BIFEIZAEREL P 7)1 & BT H A~ T
RN EZINT VDA T 7 a v ks Efii E ko Tw
%, 2023 45 HICIZEGURDLZ i A, AR Tl 2 HH
WS S FRYYEICHI E T oz, L Lo
kS L T b7z, BUEICE O THIREEFEO R IF
FUSBGAERYT D 7 DI ICHETH 5, T4 VA

DIEGNE % FHE T 212137 A OV AT EER ST H 5
DI EEDHEL W C PR D5 T Eh 56—
M BE R TIHEFEITOIL TR R W KRB ICB W T,
Z WD 7o & OYFFEAR N IS A & P A
DITHIT W 5, KBMIE 13 Reverse Transcription
Polymerase Chain Reaction (RT-PCR) ZJFEHLE L, 7 A4
JVZ RNA 28 & LTI E RIS IC & > THK S Lk
DNA (cDNA) %2 HWERI & 9 2 %18 2 i 501 B i 5
DI %ATI . Floy B EHIES 2 FTICHL 7
DI TdH % Cycle Threshold (Ct) 2> & 7 A4 )L A
REHET 2 2 EWAHETH S Y, B RHURHEIC I
RTE L HEERZWIZ T Th IRER O RIEE G ~D
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BEIZHIEASEHINTWS, L., JREGREDIR
RETHBFEDRGET 2 2 &%, & 5 ICHH D BRSO
L 7-Hiffiz s g & UEICBIRRI 2 29 2 & vwo 72 [
WD B, — PR, B T 5 E A R R
BYUARE O THRINT 2, (L2 EF8OtRESR S E v % 5
METHERMEL, AL/ 7uw 777 4P
ELISA %2 5L & T 2 EIEMEDS H 2, MM IR
LD 72 8 DELH OB RE 22 3 Bl 2 6T & 637,
fiif - H e RA v b oA T 7T AT 4 2 (POCT)
ELCHEATRE ML CTH 5, B I IRIE M M T >
PUREEMREICHARE 2, 2O OPEEmEIx, 5
$ED S 9 HHUNO RMEEZWIC V2 Z 23 TE2 Y
D3, RN O Fig G 2 R Ay — L & LCE
BB Z TR HBTORL 2 F 2y 7 Lo 7 flif]
PERIN TS, kXD hsiEimaori:2zigs»
U 7 RERRIN 22 75 F IR NI & % B iE KB 1L 23 HIRR
TELPZOBIEICOWTHFET 2 2 EHNEETH S,
Al P EMEM A & RT-PCR SR 2 k3 2 2 &
THUREVER A DM TERRIC DV TRGE L 72,

2. 7 &

21 MEEMRELE RT-PCR DBMHE—HZE L Ct
ED R

2023 4 4 H~ 9 H DI 4 BE I T RT-PCR AT H 4L,
Ct D% 40cycle LU T %278 L SARS-CoV-2 Btk & 2l S i
7HEB DI B, FHHD L L IEATH IS SARS-CoV-2 JUFE
MM Tb Ll 25 iEB 2 MR & L, B R »
AL BT THUFEE MM AL, RT-PCR D7D
ZNENHEWS N, FiREEREIZ A L 7a2 b
757 4—xnEMET L4y 7 F A% — FlwCoV
(SAFRAT 4 =) AL 7o BASGEICHE > THAE
ATV O, HIERIZHBG AN ) EETH S5 A~ — b
QC VY —%— (SAFXRAT 4 —) ICTHELRIT>7, RT-
PCR 1. LLMHUHEGHERE A BD 2= N—F )L F 7 v A
A — FBRiEER L (BD) 128 L 72 b 0 (BIABRETR)
ik L U7, SERILTHEE DNA (cDNA) ARG &
PCR &% 1 DD F 2 —7HNTITH | AT v 7 RT-PCR
ZJFEHL L L 72 ” Ampdirect 2019 n-CoV it ¥ v b (B
BUERT) 2L 72, IRASCEICHE Wi & R o di%E
%7578 Cobas 480 (A 2+ A 77 ) F 4 7 Z4t)
WCCHIE 21T > 720 Ee, PUEEMEMARIE L % % Ct

fHIZ D\ T, ROC fi#HT % 17\>, Youden Index (JJE -+
RIE—1) PERRERLEEZRES Yy A 7HE LTHE
U7z, S ocBEMEERIIZBIL TiE, RT-PCR Tl L
7o R SRR 22 T Vo CTHLUEUE PR O FRFAT 2 17 > 72,
FEREAM 1V 22 AR R R 3. < 4 T A 80°CIC THRFE
LT b D% ARG L 72, BRI i
% 10 DIFHE L 72 b 023Uk & L DI K ICAiE -
Teo Flo. FEEHE EFUEEREOM R, Ctiit ®
BIRIEIC DWW THFAE L 7o FEEH D O o 7 hiEfl D 9
B YU EERESHEEZH E L THWE 2 LD TES
FehE 9 HDAN Y ChD, Ctflids A v b4 7N TH -
TRl 2 NI PUSETERE OBt R & J R 7,

2

ez

2.2 SARS-CoV-2 it 7—ILEEERZ AW HR
RN L BNRETHRE L CtIEDLLER

RT-PCR (Z T SARS-CoV-2 P AR & -tk 2
¥ F LI 10 Bk (Ct il 17.1cycle ~ 20.8cycle) filiH L
Tzo 7 A F A B0CIT TR L T e IR IR 2 H 24
fipsigg, e L 7 — VIRER ZER L 72 7 — ViR D>
52~ 2 EHHCRAIZFR L, 2 2 Pl E st
& RT-PCR 217> 7z, Pl ERAICEI L Tk, &I
RN AHEMEZ R L, 10 DHEESEELZ X v
B DRI R L 72 DA, WRASGEICHE S T
HTE2ITo 7, VUREEMREDORSE & RT-PCR THIE L 7
CtfEZ i L7, ZHEHE 21T\, PR EMERE X
BHER 1 THBIEE o GAEBEE L, Ctil
G EBEDME E L 7,

2.3 fREMNEE
AHFZE I3 KA AR MR B 2O KR 2 T T-
Tw3 (RRES 1 3538-(15)),

3. & R

31 MEEMREL RT-PCR DBE—HZE L Ct
EDLLE

PURUEER R 13 18 Bk, BEMEIZ 7Bk TH b, i
JEE PR & RT-PCR O Bk — BR1E 72% (18/25 7
) Thot, PUREMRARN: L 7% > 7EH O Ct il
D 23.9cycle (/N 17.6¢cycle. K 34.5cycle) . HIfiE %
23.2cycle ThH > 7z, PUFREMEREME & % - 7EH O Ct il
DI 31.5¢cycle (F/s 21.4cycle. K 39.3cycle)
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Ll 1% 32.6cycle TH o 7z, PUEEEMREIC O W T
e L OBEWEG O ZnZF 0o CtiEIcB L T Wilcoxon
BEZRIT-7E T 5 p<0.05 L7 D). HEHENERZED
Roont (R, B1), ViEHERERIEL 25 Ct
fEICBI L C ROC HHfEZ fER L 72 & & A, AUC I 0.81,
W#EZA v b 7itiE 28.1cycle. &1L 88.9% TH o
7z (B2), HEHERESEETH > 72 7TREMICE T
2 YU EVERTE O TN 1 1 IEBI DS, 6 fERIE

)

Elrol (R2), Bk E o dEH (No.l) @ Ct i
21.4cycle, BElkE o7z 6 R (No.2 ~No.7) D Ctf
D% 33.2cycle (23.7 ~ 39.3cycle) . FHUili % 28.5¢cy-
cle TH o7z, FHEHEE CtlEE X OPUFE AR
DRIRMEZ R B ITR T, F8IE 9 HPAN T, CLfilins A v
b A 7 i 28.1cycle AT TH > 7= /5 1% 16 fEHI T, FLIH
TV OB 87.5% (14/16 Bifk) TH -7z,

&1 RT-PCR &EHMFEEMHD—HEE KU CtIEDLLE
\ Ct fE (cycle) .
p
] e/ SN
(723 18 23.9 17.6 34.5
PUsEM: <0. 05
UREL (=33 7 31.5 21.4 39.3
* Wilcoxon HijE
%
1.00
404 19}
0.80]
35 o N
s ° M 0.60
307 ° #
3 0.40
254 - 000
- —L o 0.20
5 M
0 T T T T
157 0 020 040 060 0.80 1.00
145 R
104
2 Ct{EICXT 2HEEMD ROC BhiR
5,
0 * p<0.05
Rex ik G (Wilcoxon #7E)
PURE MR A
1 METEHRE S CtEDLER

®2 HEREEREMICET 2 FERERERZEA U CAREERE DB

Ct &

No.
© (cycle)

B R TF IR 2> D

PUREE

PURGENE

21.4

23.

29.

32.

35.

39.

N[O W[N]

7
0
6
4
1
3

39.
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40-

354

304

254

@R
OFUR E MR M

4

6 8
Fehi: [ 4

14

10

12

3 REA#E CHER LUHRREREEREDREFRE

&3 SARS-CoV-2 Bt 7 —ILIRGEDHERRIICE T B MREMFER L Ct IEDLLE

iy N 2 22 2° 21 2° 26 27 28 29 210
Ct it 19.9 | 20.9 | 21.8 | 22.9 | 23.9 | 25.1 | 26.0 | 27.0 | 28.1 | 29.5
FoR + + + + + + + - - -
r - y - Ir *
— — -— [— B | (B | | B
PG e
HEFAo*
- ) ~ BB
* B v ha—vTA 0 T CHET AV

3.2 SARS-CoV-2 Bt 7—ILEEERZ AW HR
RINC LB NRATEHERE L CtIEDLEE
HRRIN D Ce i & Fid E VMR R EZ R 3 ISR T,
PUEE R 13 27 (545 (CtfiE 26.0cycle) & THitk%
L7, 7 L2%% (Ctfii 25.1cycle) B XN 27 % (Ct
fili 26.0cycle) 128 1F 2 HUREMEDHE 7 A4 17w AIL
DEEFEIC X B HERBEEEZR LS DD, 2 f5FHHROH
T A VAR B TIRHR BN TH > 72, 28 5

B (CLfiEi 27cycle) DAREIZACREMEZIR L 72,

4. & €

Pi 5 E VM O MERE I D W T, RT-PCR & Hl L #
AEL 7. PUBE R & RT-PCR D BEME— 3K 12 72%
(1825 fifk) Th o7, CtETHILT % L. HilE
B EIE G O Ct E X BEMEREGIC LR A RIS Do
72 (p<0.05). Tk D HUEUEERA 2B & 72 B %

D7 AN ARIFEENE & 7 2IEHNC AR TS 2 & DR
Ihte, PUREWRADEME L %o 7 7TREHIZ W &
L 7z, RT-PCR I\ 7= WK IR L 2 I > 72 HUJS0E P
BEOFTHIETIE 1EEF (No.1) 23851 & 2 o7, 2 DRE
BID Ct il 21.4cycle & HEHY ™ A )V A ED L WEEFI T
Hote, TOIERICE W TIIPUEE A & RT-PCR O
BMAHIEFAHTSH D, WiEERD Y A L 2 8IZA%STH
5 2 EDMENE NG 720, PUSEERA I3 Rkt s5E D
Nz, K E L TIEBRAERIGEDSEY] T 7% 52> 7o WJRENE
DI EZ6ND, BEMEL o7 6 5EH (No2 ~7)
D CtE D313 33.2cycle (23.7 ~39.3cycle) & 7 AV
A s DS 70 WRER T & > 72, 25cycle DL E T
EWERBEOREDS T2 L wIHIWE " bbb, HiliE
R EDOMIHBEORRIC Lo Tl E ko7 2 &8
FEZ6N5, —H T, No2 IZBWTIE Ct{iEd’ 23.7cycle
&M E VI b B b & FHLEE MM O BTG T b
BBtk o7, HIKE L THRIKIRENR IZ < A A 80C
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WKTRESN TV b D& ARREBICH oY A
WADHUR Y > 737 52 RNA D33 R S 0T % WIHEEDS
HHT L, EBRERICREZRLZbDZHEIE L
Tl AN AEPHERI N R E2EET S
MDD B, ERPUFEENBE & RT-PCR DFGHRIA—
e RN ERBET 2201, FIE H 5 & P
PERRAT RS SR B X O CtfiE % FUlE U 7o B PR Y 3T
EZWE L THOD I EDTE DFAE 9 H LN OREH]
IZ2OWT, Ay b4 71l 28.1cycle DL N IZE T 2 PLEE
PR O B Em R IE 87.5% (14/16 Bif) L7 b, &
EWEL 2 2 b ok, FIEH & CtiiniEfRIc
DT, Takahashi & O TIEFENE 9 H LA T Ct fiE
23 30cycle LN & 7 A4 VAR  BERED 7 4 L ADS
BB 2 Dickf L. 10 H B IE CtfE DY 30cycle & D
REWV, THDETANVARPDR LT AN ADTHES
NEVEEREPRBREINTHE"Y, TODTA VAR
3% R D OIRENC B W CHLFE MR 2 5

Z LIk D RO RIIFE L & EGRRE R D3R
T&E2%, 3512, MEHOMERSLRAAZ EDOf D O
ERE7 LICREI 2179 7o, Btk 7 — VIR D
5 RN % R L B E M & Ct o ik % 175
720 PUREMMA O i/ M UL 1% 26.0cycle TH - 72,
RDOWMECHEE SN A Yy A 7HE RE LIRS
PR EVER A O EE 2 BT 285 & o7, 4 RT-
PCR (i L 7z Ampdirect 2019 n-CoV #H ¥ v + 12
Wligk & L TRBIN TV ERETH 208, 30N
ERRBROMBIC L > T CEHICIES D EBASGND T L
bdh ", ENTEEL ST EYERD CHfii &
LT oMY B % REVEII BT 2 B3 5,

Arlal, PUREMERT OHE I E RO HEhFE AR D
BRI L7225, FEEICHECIRHEICE RS %2 X9 %
HHE T A~ ORFERID S - 72, ENTIRGES 1T
% SARS-CoV-2 HifE MR X v b oficid, HBjERA
D D37  HHOATHET 2 b D23% v, HiliE
PEMIAR 12 POCT & L CREAX 2B E COMANEE S N
570, HEFAND EiEE H o7 E IRHER I X %
RO ZMS THDICHEELRY -V TH S EEL
3, Fl, AEIcCiIA L 7a= 757 4 —iERE
BE L2 1 thoPiEEBE X v ~ DR & WGEE L 72
23, BEEOX v FOMREEZFMEL -G HD P F
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FORER K CEE L. FhE
¥v b REET LREND B,

DRI IS U T Y] 7

5. #&

=

AR T, KB % H v T RI-PCR @ Ct flid 5
PUREMMEDREZHEE S 2 2 L3 TE %, FUENE
BEDMHAIC X D SARS-CoV-2 EHHE K 10 72 b D F
WF AR TE 2,

W ER
ARWFFEICBI T 2 MR I3 70 v

W 5| ATk
1) FERZEGE . WFFERT H AR N CHE S huic Bl 28 BHRIE B o
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BIE

Suzuki R, Yamasoba D, Kimura I, Wang L, Kishimoto M, Ito J, et al.
Attenuated fusogenicity and pathogenicity of SARS-CoV-2 Omicron
variant. Nature, 2022; 603: 700-705.

JEESGHEAE . FTR o v F 7 A )L RIEGRE D 5 JARGHER T O
R D W T ¢ https://www.mhlw.go.jp/stf/coronaSrui.html.2023
410 H 27 HBLE

Blan -7 4 L AERSE (COVID-19) WRIERBRAE DI 5
6 hix

Henderson D, Weber D, Babcock H,Babcock H, Hayde M,Malani A, et
al.The perplexing problem of persistently PCR - positive personnel.
Infect Control Hosp Epidemiol. 2021; 42: 2034,

SARS 20+ 7 A VAFFEF Y P A v 7 NVZVHFTANR
¥y 74 v 7F =AY — FlwCoV IF3CH

SARS 2B F 7 A )VAKHEX v b AmpdirectTM 2019-nCoV
¥ v b IRASGE

Piek A, Knoester M, Gard L, Lokate M, Niesters H, van Leer-Buter
C.L. SARS-CoV-2 antigen tests for screening of healthcare workers;

2)

3)

4)

5)

6)
)
8)

experience with over 48,000 combined antigen tests and RT-PCR
tests. Journal of Clinical. 2023; 105326

Jeewandara C, Guruge D, Pushpakumara P, Madhusanka D, Jayadas T,
et al. Sensitivityand specificity of two WHO approved SARS-CoV2
antigen assays indetecting patients with SARS-CoV?2 infection. BMC
Infectious Diseases. 2022; 22: 276

Takahashi K, Ishikane M, Ujiie M, Iwamoto N, Okumura M, Sato
T, et al. Duration of Infectious Virus Shedding by SARS-CoV-2
Omicron Variant-Infected Vaccinees. Emerging Infectious Diseases.
2022; 28(5): 998-1001.

Punchoo R, Bhoora S, Bangalee. A.Laboratory considerations for
reporting cycle threshold value in COVID-19. EJIFCC. 2022; 33(2):
80-93. Virology. 2023; 158: 105326

AHFEA, FEETY , R, HE, RIARDEE, A
o, . 6 D SARS-CoV-2 FUSHRA F v M IZI 1T 2 PERERTAI .
PR A & F L . 2023; 48: 75-80.

9)

10

=

11)

12)



(12)

Performance evaluation of SARS-CoV-2 rapid antigen test compared
to RT-PCR test

Erika Tsurudome', Miyuki Mizoguchi', Yoshimi Higurashi', Takeya Tsutsumi'

! Department of Infection Control and Prevention, The University of Tokyo Hospital

Background: Tests for the detection of novel coronavirus,
SARS-CoV-2, pathogens are extremely important for
preventing the spread of infection, and rapid antigen test (RAT)
is being actively considered for use as a simple and rapid test.
However, it is important to understand the sensitivity of RAT,
which is considered less sensitive than other tests.

Objective: We compared the positive concordance rate and
cycle threshold (Ct) value between RT-PCR and RAT, and
verified the sensitivity of RAT.

Methods: Of the cases that were positive for SARS-CoV-2 by
RT-PCR at our hospital, 25 cases that had a RAT performed
on the same day or the day before were included. First, we
compared the positive concordance rate between RAT and RT-
PCR, and the Ct value measured by RT-PCR with the result of
RAT. For the negative RAT cases, we reevaluated RAT using
the specimen suspensions of RT-PCR. Second, a dilution

series was prepared from 10 pooled suspensions that were

confirmed positive for SARS-CoV-2 by RT-PCR, and RAT
and RT-PCR were performed respectively to determine the
minimum detection sensitivity for RAT.

Results: The positive agreement rate between RAT and RT-
PCR was 72% (18/25 samples), the mean Ct value of antigen
qualitative positive cases was 23.9 cycles, the mean Ct value
of antigen qualitative negative cases was 31.5 cycles, and
the cut-off value was 28.1 cycles. Reevaluation of the seven
negative RAT cases using the specimen suspension of RT-PCR
resulted in one case being positive and six being negative. The
minimum detection sensitivity for antigen identification using
the dilution series was 26.0 cycles.

Conclusion: The sensitivity of RAT can be estimated from
the Ct value, and the use of RAT is expected to provide early

detection to prevent the spread of infection for SARS-CoV-2.

Keywords: SARS-CoV-2, Rapid antigen test, POCT
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AT S 4L IR & W RDRD & 0
Bacillaceae fllF R DIED

JFEnE, RAEER, RO NEPRE T, BERIESE, MR, W WA
PR AERIRE S A

Measures to reduce contamination of bed bath towels and reduction of
Bacillaceae detected in clinical specimens

Tatsuya Inokuchi, Tetsuro Muratani, Noriko Moriguchi, Shoji Ono,
Megumi Nouchi, Tomohide Murata, Haruhisa Saku

Aishinkai Kokura Itouzu Hospital

BE WERA Y A VERREO N EAE & O 80°CLLE 30 I MEE Tk, —MAIE XS T % 23, Bacillaceae fll
FIZZEN AR T 2 7 0FE L e\, Lo T, HRIck Do LTH L 2 EIZREETH %,

B VRS ~OTFIA ¥ A4 L O YT D Bacillaceae M OB ZHRHE L. ¥ AV OTHERULEIC X
2 W& BRI A & 47 it S 472 Bacillaceae DWAAEZ FEEHICHHIG§ % 2 & 2 HRVICARIIE 2175 72,

FE L VR DU 2 A L OMIETE R IC DWW T 4L 2 EERER A S 2 27 v 72 v T
AL L 72

FER - PR RTICAT o T 12 A TIE. Bacillus cereus 1 9 Bk & 1% 10° CFU/100 em® BA_F, 58D 3 B
K2>5 1.8 ~ 7.0 X 10 CFU/100 cm’® 25K HE S 17, Wi RS AR ACAT © 72 29 B 1K D> & 13 B. cereus 13RI S 11
. Bacillaceae MlE 13 3 ik SHIL I N 1 TH o7, BHEITBDOREEE X O Bacillaceae M D Hilg T
k. BREZRO LD 5705, B. cereus B X VHMEBHHOBIIZO W TR, WINLEREZROL (VTN
b p<0.001), —H. EKMED & D Bacillaceae M O HBUL PR ~ VeI EZEE /T 7 F O AR RIFTHR
X, 0.48% ThHo7h, ZEHEHZD 10 FERIOBHZEIL 0.06% ThH D HRRIC (p<0.001) JHA L Tuiz,

fEE  WERH Y AN OB EELHE L7 L 2 A, HIRIRED & Bacillaceae Ml 23 S 41 2 BHE D35 FITHA
L. Y AV OF O EEEIC OV ORBBE S, FHIC/RBICE#EZZEL C05&1E. 77714
705 2 ZHNICEMIMICHE A Z FEM L. BHL o L RBEETH L EHEZ D,

Key words : WA & AL, N IR - kLT R, NT T ARG
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BBISABMEINTEN, LHEIEFHE I N T Vw2,

Bacillaceae Ml 1. BREEHHIZIA < FALET 2 AT 7
7 LG CH Y . Bacillus anthracis % [\ R JE M
1398 < %2\, Cereulide & WX 2 Wi 57 £ 72 13 5 Bl
oxvyubxyy (MHiE) %2H7 % Bacillus cereus
BRPEHEEZEIT VLMo NTE D, 1982 FIC
HEEDRAE & L OEME Lz, EAT1E O bk
APERHC X 5 &L 2022 £ T 10 4 HT 57 f BB

BEIHICL (AL T Bl Tl H 505, st
DEGIEZ G ER T L3P Bvboon, HAIFEY
WCH D Wiz, BIMAE. BUE, $ER. RO
B, MRZF S Lz w)IRELH L), £,
Bacillaceae O WREIFIMALET 2 S 2 JHES L5 03, %
COBATERETH S LWEIN TS Y, L LA
5. 7Y b7 VA VI K 2 EE D BEDEE L EGYE R
FIERILAEOWEDHH T, MIEERIUR D53
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L2bDTHLDH, WEETH % Dh 2 L2z
Bwidewsr =2k N Tldi\v, £72. B. cereus DI
RIFIE T AN EDY XV ETH -z L DRED I
Tw3 %, HAMAOFEERM <H 2 HERIHHT 24
FIOVYEIERIC B, cereus BB Sl &L oEDH

D, 7, WHEAEICL->TH, MBS N2 EED R
52 EPRESINT 0B Y, B cereus % &1 Bacillaceae
M, & N 2AE T 2B EC L TE D A
BEcHA T 2H ANV 2 EDY 2V HOE EY R
ET 52 LR, Fo, EHRH Y A NAERIRO M
A E & O 80°CL L 30 7RI DB TIE, — Al R 135
W3 % D3, Bacillaceae Ml B 13 3% TR S 5 72 O BRI
L7av, Ledio T, WISk D &4 ud 6 3% R
% Bacillaceae #lld Z W & L. WY 2R 2 LTk <
ZLIFHEETH B,

IR 2> & VR IER DIE I ¥ 4 V9> & B. cereus
LB S 7 & O E I, Hbed MUY
HEAMAL v &6, WM 2 AL ofERE %
FEhi L 72, FERERICHE BT, ERAY A L2 ST
RCDY F VEHOYRITIEDL T 2 JRiEEE ~E L
7oo ZEHANTEL DM IRARE A & BB & D B. cereus
% & Bacillaceae Ml E D 53 BEIR DI D W TG L 72 D
THET %,

2. MHETE

21 RBRERIUE

PR ] OISR & A L % FIMIER R (b
BUE TR S M2 hkchr Ay v T
B X DR ERILL 72, AV, 103D 4 DIt
DEENT, 10T O EZ—LBICANTHHI NG,
FREMB. E=—VB o L% 4290 O kb
Yy —VICEHEEMS S, B EnRETLIR
LAEPNTOEDT, bo L HIHRIN TSI
WEHDTH D EZEZCOETPOSTRNT 52 L L LT,
BEHEEERWOLG1E, 10T 2 ==L EBIZA>Tw»
% 0 S MR ICHILL 72,

22 HERE

221 BHESAILOHERE

IR 7 4V OB X NE (R A F 2 =1 V)
L. 35°C 20 + 4 Rt I~ HE R T 8. A

Gl 44 = 4R L. FEHIEZAT ) £ O ISR L 72,
¥/, ap=—FfI LAYV L, ZNETNFEET S
X OMIEL 72, FHEE 2013 45 9 H % TlE VITEK-2 (&
FAY 2a— - PSSt 2FEL. AETER
W£r1d BD BBL CRYSTALGP (HAXRZ by = T4 v
¥y v BRRA&H) T, 2013 410 A BB X, VITEK-
MS (EA XY a— -« v U BREH) T,

222 EBRARMBOMERE

BRI IR OMIE A 13S0 (R &t F 2 —1) ) L
7o WRIRERARE, IR, MR & BRI EOMIC oW TE, i
WEREG L & F 2 a L — FEEREFHLO S IR (Fi oY
38) 1%, 5%CO, 35CT. FUANAF—FEREH (5§
L) IR KA 35°C T, 44 £ 4 R oS L 7,
MekE# 13 A BD DI 25 A F L2 7, FHio
AL RS H I O EBRRIC DV Tid, SS RS (i
B VLY b=l y 2 v ¥ —FEREH (GERT
{b2f) % oL EH KRR 35°CT 20 R DL ERG#E L 72,
[ 1 2013 459 A £ T VITEK-2 (E4 XY 2 —-P %
NubkReth) 3L L. HETE R VYA BD BBL
CRYSTALGP (HANZ by 74 v ¥ vy v#klsth)
T.2013 4E 10 HBIF#IZ  VITEK-MS (EZ XY 2 —-F %
Ry E) T 7.

23 HEREHRORTE

A AE BEEERA & T EERH 2 (g ol
LT, BEEHA (4L A). FLREHER (2
FIB) EHRKEZIZT5em X 30 cm TH D, BRI
WL 72 v — L OERRIZ 8.5 cm. A 349 56.7 cm’
TH Y HBUX CFU/M00 em’ ICHEE L TR L 72 ¥ v —
L @ 1/10 12 50 CFU PA 136 H L 7235413, 1+, 500 CFU
DLEFH Lk, 2+ Ao v FPIREERS &, 3+
LG EnzoT, 20F N, 1+ % 10° CFU/100 cm’,
2+ B X O3+ % > 10 CFU/100 em® & L 7.

BRER M Bl D S D Bacillaceae #HE D1 H D
%

WEED T — & R— 2 F > T % 2005 4F DU O M B
BRI E & S L 7R T RCTE R L L. Bacillaceae
DT S 7B B 2 AR AL CTHEET L 720 W4T
F—BEHE»PS TSNy — 21X 1FTH D, 2008 4F
I 1 BE DR EWGED o H—REH LTS Twvi,

24



Vol.16 No.2 2023

FEHNZZ D 1R T TH oD T, Koz iTHd
L L 7,

25 MMETFEMAE

A TR AR A A . PR RS T o 2011 4F & 2012
AT o 7 12 BfR & Ve /TR 2 % @ 2012 4R,
2014, 2017, 2021, 2023 X AT > 7 29 W {K D B. cereus,
Bacillaceae M # & $8 B 52 5\ » T, Mann-Whitney @ U
P O MiflkEE 2 Fv TR L 72, >10° CFU/100em” 1
10*CFU/100em” & L THMIEICHI 72, £, VR EE
HHi# T, B. cereus, Bacillaceae fllH O H 0 A fEI1C >
WA A IREBGE 2 IV THIR L 72,

4 DR IRM B2 & 43 8 & 1172 Bacillaceae M O 1
Rz 7L L, TEH A 2012 4F 10 HISTHRE
WA D7 DETKFEZ T > 7D T, 2012 FFIXERIFL .
2005 ~ 2011 £ 7 4 [H 2 Z TR, 2013 4E2> 5 2022 4F
D 10 4E[f] 2 2% L L. Mann-Whitney @ U #2%E O [
RE %2 I CHIB L 72, p fiiAY 0.05 K084 2 HE
7572 EHE L 72,

3. % =
31 EEAEEEMROHERERER

EHA Y AV 2 BEOMBEMAEORK L ZE 1 B LT
R 1IRT . PRIESEZERTO 2011 £ L O 2012 4RI
1T 7 TlE B, cereus | 12 Bk 3 ifkix 1.8 ~ 7.0
X 10 CFU/100 cm’, 2 Fifdid 10° CFU/100 cm’, %8 H @ 7
R IE >10° CFU/100 em® B S 47z, 2B O Ml B R
EHRERIZ, K1 TEBLUOR1ICAT X ) I B. cereus

=1

(15)

IR S e < 2 D IR B B RS & T L 72,
ZOH., 24 1 RIREOMEREZ PE L TLds,
HIHEIC oD T 225 7 DTy 2017 4, 2021 4, 2023
SEDFENE E 72> 7o B. cereus (X, VR TIEAHES—JE
LRI N T Ao h, ZHEETO 12 Bk £2HE
D 5ETD 29 IR DI, B. cereus HIHE. B L
RIS R KT 2 L WIS HREEZRO B h o
oo LDL7%DS . B. cereus R OFEHE, FIAEBKHD
AICOWT, LHEETECHEELZE ZA, AHICKD
B ERICHEA L7z (p<0.001), ZHEEDREEICD

28 B AT

1 BRAYAILAEREORE
D20124E 8 HZ AN A-1 (>10° CFU/100 cm®)
12012 4E 8 H# AV A2 (>10' CFU/100 cm’)
120124E 10 H# A4 )L A (1.8 CFU/100 cm’)

212012410 HZ 4V B (< 1.8 CFU/100 cm’)

o aQ® >

BRAY A OEEROMENRE

4 v

A

424N B

H# (CFU/100 cm’)

B (CFU/100 cm’)

n B LF el R B. cereus group* n B YN B. cereus group
AL ER]
20114E8 H~9H 2 10" < 10" < 10" < 2 7.0X10  7.0X10 7.0X10
20128 H~9H 4 25x10-10"< 18X10-10"< 1.6X10-10"'< 4 10* < 10°-10'<  10°-10'<
%
2012 4E 10 A 1 1.8 <138 <138 1 <138 <138 <138
2014 4 4 H 3 <0.6 <0.6 <0.6 3 <0.6 <0.6 <0.6
2017 4E 5 H 5 <0.4 <0.4 <0.4 4 <0.4 <0.4 <0.4
2021 4E 3 H 1 <138 <138 <138 1 1.8 <138 <18
2023 4E2 H 5 2.8 0.7 <0.4 5 22X%X10 2.1 <0.4

BB n=1 D4, 1.8 CFU/100 em’
*Bacillus cereus/thuringiensis

AN AT BEEERAL. 240 B L TEANRA



(16)

VTR, 2021 FEE T, 2012 ANV AT aa=—,
220 FEDIANVBTlaB=—FHHELAEETTH-> 7%
D3, 2023 4EITIF. & AV A T 2.8 CFU/100 em’, % 7 L
B T 22 X 10 CFU/100 cm® B Z 41, B S g L <
VWi, WEEFHICRPEEL L EDH DM AEDbE
Ziro7b, B EHLTwiEWwEDI L TH-7%, B
cereus |ZTEEZI LTV 0 b DD IFRITEAE b D B A3
SABESNTE D, BB T 2 & L HICRERELD
HEOFELAVEZRNLTWV2, BB, 7J LBIERE
(FIEARE) & LCORESNLE, TR E» D
EARHTH 205, JEIFRIEEEE & L Ti)k>7, 24V A
EY AN BIRAIRICHEI N TV B0, IRAEE &
OB HEEFAL TH 5, EODH 2RSS 5 L%
A MR 2 T o 70y, FHICERIZRO o7,

3.2 Bacillaceae & DERFRIRED S D5 EERR
2.A ICHRRIAA 2> & Bacillaceae MIE 3B H S 7z

Beidk. R 2.B I MBS 2 AR R
W RT, BPETIE, MR D S Bacillaceae M
DI NI T 137 L BRI DL WRE N IR
M ORI L5, 2005 55 2011 - F TD 7 4EH]
DFEEYE 0.48% (4.5 FK) TH o703, 2012 4F1 1
£(0.2%) . 2013 £E~ 2022 £E D 10 F[H 13 AE [ 0.063%
(0.5 ffk) TH o7, 2012 4F 10 HICHRIE T EOLEH %
127D T, 2012 FF &2 BRI L. BT IR {4 T
Bacillaceae DIHFE (M / FRIRBEE) % g g
% LRI B> & 43 B X 4172 Bacillaceae fllE X, A=
WA LTz (p<0.001), MEHEERBEEEICET
LIEMBIONFUE, AT/ ZHEE THIRT 5 L)%
BT U 40.1% /40.0%. FRIEIR 43.5% /43.8%. KR
1 8.1%/4.4%, 18 B & 6.5%/8.9% T & V. Bacillaceae i
W OB % o, RS R & RIBER O I 2 5%
Do,

PBREE A~ DWERE

Bacillaceae 7> BEIRAEL
sy

1200

2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022

1000

800

BIRIAER

#

600

400

200

Wkt B frepsk. B fRehck. O (ESk

B:zom

K2 ®REMHE Bacillaceae 7B & R EIRE MO ERKER
A Bacillaceae 77 B4, B : MR %L
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4. & ¥

RS 13, 7 ANVOMEREDHIEL LT, AF 7
B A7 7 RS, E— X 0w
LTWw3 Y, ZOfHE, ©—XilEsS - &b EEDs
ol EHEL TS, AV THICOVTIE, HiZ
FHETZ0, an=—p%ELTE)., HHEEZHETE
ol EWELTWE, iU, BEDSIERICS W
HGTHY. au=—=GHIlTEUL. AY TELHEH
THHEMNTESL, o, 7S IE, ZOREDH T,
GFNDaAR =A% RnTHEBETIEA Y v 7R R
LT3, $iz. AZ Yy 7ikiE. ERSAZMLT, Bk
PEETRICHEMINTVLETETHY., HESD B.
cereus D7+ 7L A 7T AHREH Y THL ALY
TIZXD, VRVEDL 5% DB cereus DHH S L7z
CEREIN TS, SEOEHTTIE, 2 v =—2%
HITE WL VDL EOEEE EMIHE T 2 46813
oo, BECHMARGETH LAY v TIEERAL
72

M S E SR M & LT B AL o sy
TEOEIC X MG RO R 27> Tw3 Y, C
O T AR O | fidkx &0, 6 ik DV
BRI S LT B D5, 6 Mgk T X CTeiE k13 2
RoTWwiz, B EN7 B cereus DHEEIZ, 0~ 1,000
CFU/mL (CFU/28cm’) &I NTE D, WiRGED
HODZRKESEETLILPMEIN TS, TOH
HCiE. 2 MDY 1,000 CFU/mL. Al 2 Fidks3%9 100
CFU/mL D B. cereus DHR Y A Lh SIS T,
WEC I PRI PR B A EKIE L 7. 2 ik D,
B. cereus I S N7 < 22, BEHD 1.8 CFU/100
em® ¥ THA L7z, YRS ICUR RO DWW T
MudbEi L 2A/RIEHRL 2, REATTEDZ &
TH>7DT, FEANIEIER 2R WA, YAl fE & il
HT 284 2070 Wk, Bk, 33 F R EE.
AOLE L Tt Eo. WEROREGHT OB
fili b T > T de, P/ NEZHERICS . M DR
W d 2 mEEE & AR Z T L CwizdS, B. cereus 73
SEBHIND LVHIRERTH o7, L DEADTH
NTEH., EOEEBENTH > 720 E A TH %03,
HRH Y AV OMIEE R s 0EHIC X hdES
72o BB BN TOREHIFEIZOWTZEEL T,

HIE & o TlE, 2005 4EH 5 2012 4ED 8 4RI

(17)

Biaxikh & B. cereus D357 B S LI RBA B DO HERL 23R S
NTwd, 77 b7 LA 7552 572009 12 17 £
IR D 2010 12 9 PRI S LT %28, Z DA D4
FO~3MTHo EWMESIN TV S, HBET OIS
WAEER . R Y 4 VD Bacillaceae flIE WA £ & b
12, R B & @ Bacillaceae Ml @ 53 8 13 128
U T, MBECli3. Bacillaceae MIFE LR & 72> 72
JEYURE 2 FRBR L 72 2 B3 ods, 1R 2 A L eI
AlEEA, B X CHIRBED S O Bacillaceae fl B O
TR D HER %2 A L. Bacillaceae Ml A 2 #E
F9a2 itk BIERMEORIES LTV 7L
A7 BRRCBIC T LD E ol LB X D, VS
BOLEHE I, ERAYALET TR, TXRTDY 2>
BDINRTH - 1T, WKL D & Bacillaceae
BB L 7z D13, R S 4L DG JeeB 7210 H
JHHTIE b Litk\wdy, O EDDHERTH -7z &
BA Do MAN— =Y, AKIZOWTHBEYRE
ML b, HRME 2. Bacillaceae Ml & b it B
YA NDIERERR O o2 06, RTEDE
TS 2 AV O RYGED S - E b HEELREHETH
2LEZD, £l ICThLELRD, FRVEHEZT
WRREAEICHZ AN TS Z BB L T3 hb L
iz,

>

2007 F TG I N2 ) F VHEDIRINTH o 72 B. cereus
DT T4 RBHEN 2012 5 6 10 FERTER
& AN OMBEMEZ LML TE 72, Ubio ABERED
SEELERE H B0E 440 H (2022 4E) . FII4ERR I 73.3 &%
(23-102 j&%. Ui 75 %K. 2023 4E 1 H) TH H B
MHEOEEDE Y, o, HIVEREP /A Y 7 2L
F Y2 7ROBEEZTANTOE I L6, TIEK
THERED% . B. cereus % & Bacillaceae #fl & 7% £ H
FIGLEAAIC & % JEYUIE 2 F80E 3 % AlRg oS o R
MEESA%, FREEPIAS ML, BINEETY
THEZ D B. subtilis 12 X % B IMEPHEEIZ OHE S H
H P B. cereus 721 T { B R OB ANESIMETH B
FERPREZ ) 2 266 LTE 2 LIFEETH
BEEZ D, VRS AE2 H 15 HIESE 14 5/ A0S A
4 EE TSR & A A BB RSB A T
AL LT, BEFEOEEB ORI OV TRBINT
BY, INE 1T Rk RO ZEEVR IR B 2
ARMEITRINT VB D, ZOETRIE#HDOHFEICI O



(18)

V. THEEATEEL, IREE. BERRRER e EREOR ST
BO., WAL EOBEN LT b, BIENAEREZT)
CEMEREIN TV, fEEFHROY 2 v DREFREEK
EIZOWTIIRENT VL, YEEEEIC XY YRRk
3HL > TR B O WEES ITEE TR (R TR,
H s CEMINCERGFRERDO T = v 7 %179 2 LIFHE
TH2EEZ L, RS AN OB IS T 5 K
I, Wiy AV EMSE 5200 Th D, iz e
TH 10 ~20 DBETHRETH 5, Hfiik I MR B
FIRsdh AU, a2 MFIZEAEDDS v, MBS
BB ETH, il ETHEEL 21U, R
BMELXOB cereustian=——%h7 v 352 L I3
LBV T, ZiCEMAIETH 5. EINOERRE
B B\ T, B. cereus 12 & 215 AV D75 H 035 A
TT7 I M7 LA PRI o7 &5 Z 505 FlHHHTIE
2 RSO ES A S R O SUESHE N TV S
(2018 4F 8 HHB5AK), Ladi> T, HRHAZ A LD
MFEBRA IS EICERT RERELEZ S,

WAEH A O T RE DR L
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Measures to reduce contamination of bed bath towels and reduction of
Bacillaceae detected in clinical specimens

Tatsuya Inokuchi, Tetsuro Muratani, Noriko Moriguchi, Shoji Ono,

Megumi Nouchi, Tomohide Murata, Haruhisa Saku

Aishinkai Kokura Itouzu Hospital

Background: Bacteria are generally killed by disinfectants
or exposure to temperatures above 80 degrees Celsius for 30
minutes, which are the conditions commonly used to prepare
bed bath towels. However, Bacillaceae, which have the ability
to form bacterial spores, are not killed under these conditions.
Therefore, it is important to reduce Bacillaceae from bed bath
towel by laundering them.

Purpose: This study was conducted to evaluate the reduction
in Bacillaceae contamination of bed bath towels by inves-
tigating the Bacillaceae counts before and after requesting
laundry company to change their laundry methods.

Method: Bacterial contamination of unused bed bath towels
after washing was examined using the stamping method, in
which the towels are brought into direct contact with an agar
medium.

Results: Of the 12 specimens tested before changing the laun-

dering method, Bacillaceae was detected at 10° CFU/100 cm’

or higher in the remaining 9 samples, and 1.8 X 10 to 7.0 X
10 CFU/100 ecm’ in 3 samples. B. cereus was not detected in
29 samples after the change in laundering method, and Bacil-
laceae bacteria were detected in only 3 samples. When com-
paring the presence or absence of detection of B. cereus and
Bacillaceae before and after changing the washing method,
a significant difference was observed. On the other hand, the
ratio of Bacillaceae detected from clinical specimens was
0.48% per year for 7 years before the change in laundering
method, but the ratio detected for 10 years after the change
was 0.063%, which was significantly decrease (p<0.001).

Conclusions: Changing the laundering method for the bed
bath towels significantly decreased the frequency of detec-
tion of Bacillaceae in clinical specimens, suggesting the
importance of bed bath towel management. Especially when
outsourcing laundry, it is important to conduct regular bacte-

riological test for bed bath towels before an outbreak occurs.

Key words : bed bath towel, Bacillus cereus, Bacillaceae
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