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3512 CHEK COMPLETE OMIERED E A > 720 VAR Y £ 7RI X % GDH OMMEEICEZIIA s o 72
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Table 1. Reference strain
Isolate No. rill:octsi)e rglfgtirr;e sequesrflpcg type pr(’iiolfcl?ion
TR15 369 trf fr-01 A-B*CDT~
JND1.1-059 014 hr hr-01 A*B*CDT~
K020 (GAI97660) 018 smz smz-01 A*B*CDT~
JND14-80 018" smz-01 A*B*CDT~
#iJ£) CDT : Binary toxin production gene
Table 2. Strain analysis results WP LME, HMT Toxin MBED S A4 VMR TE 721k
Isolate ToxinA  ToxinB PCR-ribotype /NRBE M L 7 ; i
No. gene gene ARtk (A& AV 7- 514
1 - + 369 IO E 3
2 - + 369 2019 4F 9 H %> & 2021 45 7 H » 12 CDI &\ T Y BE o i
3 - * 369 HERM SN T YA b=V 27— 5 P Lo (B
: : i pe TR L) ARG Lz, —80C T Weulifier L, Mok
. i i o L 723640 30 Befh &, 4C (R CHEM B 24 AP OO 78 3¢
; N N o4 16 Wefk CHE & 175 720 35, ABFERIUEA S KB
3 n n 014 ARG PR B R O RR 24 THME L7 ORAF 5
2022-1-234) o
2. FEMEMAToO GDH - Toxin #HifE
Voa— - Yy Ny HAEH) T C difficile & FE S 7z WA SCERLH O TN T A R E 2 47V, GDH M

RS BERI bR 8 RA K5 & L7z,

2. NZHW RO T

%F 4 W Bk Toxin 1% F & PCR ribotyping % f##7 L 720
AL F % cdtB & LT NKI04-NKI05 D754 v —+t v
b "C 204 bp 1 5 1§ 2 W 3 52 & L 72 #k & ToxinB M M,
cdtA % FEfy & LT NKII-NKVOI1-NK9 94 <v—+t v T
714 bp F 7213 2535 bp IZHEMEFEW HSHERE S L7- Mk % ToxinA
Bt & L72% PCR ribotyping B#EHT I SEAT R SCISHE - TH i
L7, MIFEYEOREZEM & LT, ELRGRERFE T 34 i P
ety =M A BEL Y55 EN/PCRY RS A T L
sIpA sequence type 2345 5E & 72 W Bk & [ BRI AT L 72
(Table D)o ¥ % Hi#kI1E Toxin A (=) B (+) @)K ¥ 4
7369 %5 34k, Toxin A (+) B (+) ®Y K% A 7018/018"
A28k Toxin A (+) B (+) DUKXRZ A F0l4 A3k T
H Y (Table 2), Z® 8#k% M\vTGDH, Toxin O #H fE
%R L 72,

3. GDH HiltigE

WREMDI B, VKT AL TR B 3IMEMIEL T,
GDH M B D F-li % 47 > 720 70 & 5 HK BRE L (FRIK
BAE) € 70T M OWLAEEZIT, BEL/-an=—
% WU A BATHR K © McFarland No.(McF) 2.0 (CH#REZE L,
10 £, 100 £, 1,000 5 BEBER ML 720 ZNENOAIA
WAk E LT, RACHTROTFIETHE 21T, BHIC
T GDH RIS T A & DSHERR S N7 B BE I & SR L 7

4. Toxin Mg

WREMRSREBM LT, VRS A 7S Toxin K H HE
DFi 21T > 720 7Nt T HK FERKHIT 48 BB 2% 0
A== ZNENORIEF v MRNOAFIEICT, McF
40, McF 30, McF 20 \CF# L, #BBAMEMRE L1
A ARE IR CHEOWH TR ICHENT A M T L — MZ
10 HAERM AW HERE
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D T 4 > H3HERE T & 72k % GDH Bk, Toxin #
DI A4 VHFERTE % Toxin Btk & HE L7z 72,
EIA % CGDH Bt - 212 D SF, HiEcan=—
DS N Do T2 BIKIZOW T, Xpert C. difficile [& 7 1
IF] Ryr=ra—ngy—tt) 2L, #HEFO cdtB
T %2 WE L7,

3. Fffirh GDH M i o M

A7 T3 CHEK COMPLETE % 7- 13 QUICK CHASER
OVIFNHh—2>TH GDHEMEE &1, H2812T C difficile
DIE VMR SN MK%E C difficile BtEWR, GDH Bk
WKHMDSFRE LD o2k T i3 wThoidETd
GDH FaMk & 72 o 72 Mtk % C. difficile BatEbfk & B3 L,
AREORKE - BRIEZRILKE L2, 2B, BHI0=—0HE
13 VITEK MS THiT\, ¥ CCMA-EX ¥ # (H k3 38)
T 37.0T48 R DB R %2 4T - 720

4. AR Toxin M RGREO HREE

WMECTRBE LI =—0 cdtA, cdtB Bz FHADH
%, KRR OINT & F B0 PCR 87 CHEFA L 720 cdtB
AT HHEFR T & 72Ktk % Toxin Bk, cdtB i fzs7-7%
Ml SN WK % 7213 C. difficile EYEME % Toxin Btk
Motk & 23 L, Toxin By I 3 % T ik 3 0 Toxin &
JE - BRI IR L 72

& ®

DREER T A 7 FHE

1. GDH #&Hifg (Table 3)

Bt BFE, CHEK COMPLETE € McF2.0%107% QUICK
CHASER T McF20x10"' Th o720 T72, VKRS 4 7O
VIZEBEEALNT, TRXTOVKRY A T TR—REE T
DORIMBETH - 720
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Table 3. Comparison of sensitivity to detection of GDH by C. difficile strains

CHEK COMPLETE

PCR- Isolate QUICK CHASER
ribotype No.  McF20 x10-1  x102 x10%  McF20 x10-1  x10-2  x10-3
369 1 + + + - + N _ -
018/018" 4 + + + - + + _ _
014 6 + + + - + n _ _

Table 4. Comparison of sensitivity to detection of Toxin by C. difficile strains

CHEK COMPLETE

PCR- Isolate QUICK CHASER
ribotype No.  McF40 McF30 McF20  McF40 McF30 McF 20
1 + + + + + -
369 2 + + + - - -
3 + + + + - -
| 4 + + + + + +
018/018 5 . N N N . N
6 + + - + + -
014 7 + - - + + -
8 + + + + -
2. Toxin ¥HigE (Table 4) 7.
8 Bk McF2.0 #il# # Wii THeh © & 728k 1% CHEK COM-
PLETE T 6 ¥, QUICK CHASER T2#dh 720 ) K& A % =

7 018/018” Mo 2 HRiZMiFASE & & McF20 F CHMTRET
H o720 —F, ToxinA (=) B (+) ®V K% 1 7369 Fl
Tl3, CHEK COMPLETE Ti& 3# & & McF20 ¥ THH
WHETH - 72D I2%F L, QUICK CHASER Tid McF20 T
WMTEMRIE%R L, 1THRIZ McF40 THHRIBARETH - 726
VARY A 7014 BOBMEEIIWEAIE L XL D E WA LN,
McF30 & 721& McF2.0 THH T & e WIRHFAE L 72

ERERAR 1A % AV /- 5T

1. FHEMHIATO GDH -+ Toxin #MHifE

46 RO FER % Table 5128 Y. C. difficile ¥; 78R MR
1319 Mk v, GDH #eth o & /45 5% 1X, CHEK COM-
PLETE T 1000%/96.3%. QUICK CHASER T 89.5% /
100.0% Ta - 72 (Table 6)o 19 #fkd 5 & 15 Hifk2® ToxinB
Btk Td b, FAMAAK T O Toxin M H o J /4% B 1,
CHEK COMPLETE T 46.7%/100.0%, QUICK CHASER T
26.7%/100.0% T& -7z (Table 7)o

CHEK COMPLETE & QUICK CHASER T ASTE 8 L
7R3 6 Hifkd b (Table 5), GDH TE#E 3 Hfkiz v 31
b CHEK COMPLETE TH;tk, QUICK CHASER T k%o
WRTHo720 209 H 28k (7 No2s, 33) 135;
FHETHMEE %1, QUICK CHASER D5 & HIK L 720
—J7, 1R (> 7V No.39) I3Hs s TRtk & 22 1, Xpert
C. difficile [t 7 4 = F] TOME THAME D cdtB b EMT
Hol2Z &EH 5, CHEK COMPLETE DK 1k & HIWr L 7=
Toxin TE & 3 MK 1Z v 9" & CHEK COMPLETE T B 1,
QUICK CHASER T # R TH Y, PCR T ToxinB
Btk & 7% 5722 £ 55, QUICK CHASER O {5 ka1 & ) i
L7ze 20955 1K (27 No28) 385D
XD, ToxinA (—) ToxinB (+) ¥RTH 5 Z L DR S

C. difficile D AT 5 Toxin IZ L W Fl &k Z &b CDI
X, FOFREITH L Co#MY) PR IEEEICRD 5N 5 72T
T, BENERERHEICBWTOEEARTH L. FIL
EMERZM D720 OMAEDRKD SN, BEFRIGSERE S A F
4 N, MEREEEDL720D3 ATy TT7 VI
AL FEOBMEFMAVREN TV 5,

SEE A, CO3IATFYTTIVITY XLFEIZBITS EIA
I o A5 M EFEAE 2 H 1912 CHEK COMPLETE & QUICK
CHASER DhgE % i L 720 fit k-3 TH % CHEK COM-
PLETE 751 5 A b & 721 980 4T, 2step DIEA/EDLET
HY, BOOKMEKRETHLOIHL, HiRRAETH S
QUICK CHASER % 800 T, /5% Istep DATH D, W
FEHEH D 15 45 L WIFHTH B, D720, QUICK CHASER
i, BRI A METE D ENRA-RIEL WL S, CDtoxin
WADOMEED—2L LT, EIABETHALZTA MY U
AT A T4 T 4 VIVHUREEBRA O PR R A 80 T dH
LI ENBFSLNEY, Zhid CHEK COMPLETE DAk %
THEBEV S TH Y, QUICK CHASER #4252 &
TR LD THRBUSEN TORENWHEE %2 5, F72, QUICK
CHASER 1 Il 52 B AYH 0 5 T & 0 sl 2 s A AT T &,
BRICBWCOHEMNTH B L E 22720, 40O IBHER
L Lzo AT C# E oo GDH oMt & 13, CHEK COM-
PLETE 080 ng/mL {Z5%f L T, QUICK CHASER 0.30 ng/mL
TH5HZ D5, QUICK CHASER @ GDH MM ASE
S ENRTFHEN, LAL, GhIkA OFF - 725 B Rk E
W OB RED L Tid, CHEK COMPLETE %% McF2.0 %
102F CHHTHETH - 720128 L, QUICK CHASER &
McF20x107"' £ TTH » 720 FMARICEHKRBRETORILTY,
CHEK COMPLETE #* & ) Bt KA H VR R & %2 o 72,
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Table 5. Test results of patient fecal specimens

Sample Bristol GDH results Toxin results
Sample storage Sr ‘[120(1) Culture Tpxin gene
No. condition CHEK QUICK CHEK QUICK (ToxinB/ToxinA)
(C) Scale COMPLETE CHASER COMPLETE CHASER
1 -80 5 - - - - ND ND
2 -80 6 - - - - ND ND
3 -80 7 - - - - ND ND
4 -80 7 - - - - ND ND
5 -80 5 - - - - ND ND
6 -80 6 + + + - + +/+
7 -80 7 - - - - ND ND
8 -80 5 - - - - ND ND
9 -80 6 + + + + + +/+
10 -80 7 - - - - ND ND
11 -80 5 + + - - + -/=
12 -80 6 + + - - + +/+
13 -80 5 + + - - + +/+
14 -80 5 + + - - + -/=
15 -80 6 - - - - ND ND
16 -80 6 - - - - ND ND
17 -80 7 - - - - ND ND
18 -80 6 - - - - ND ND
19 -80 5 + + - - + +/+
20 -80 7 - - - - ND ND
21 —-80 6 + + + - + +/+
22 -80 6 - - - - ND ND
23 -80 6 - - - - ND ND
24 -80 5 - - - - ND ND
25 =80 5 A = = = + A/ A
26 -80 6 - - - - ND ND
27 -80 6 - - - - ND ND
28 -80 5 A A A = A A/ =
29 -80 5 - - - - ND ND
30 -80 6 + + - - + -/=
31 -80 6 + + + + + +/+
32 4 5 + + + + + +/+
33 4 6 A = = = + A4/ A
34 4 5 + + - - + +/+
35 4 5 + + - - + +/+
36 4 7 + + — — + +/+
37 4 6 + + + + + +/+
38 4 5 + + - - + -/=
39 4 5 3 - - - = —*/ND
40 4 5 - - - - ND ND
41 4 7 - - - - ND ND
42 4 6 - - - - ND ND
43 4 6 - - - - ND ND
44 4 6 - - - - ND ND
45 4 7 - - - - ND ND
46 4 6 - - - - ND ND

#fi/d) % Result of Gene Xpert assay
ND : No data available
: Specimens with divergent results

EIA - COMAMERICHE S E, LEIL U TNAAT #F 72 TGDH ##MMT& i, CDI %2 Ak5 I & I12E) 5,
FTCHETHREZITIETHIATy 7T VT XLV H 4 oWz TlE, EIA LBEERAORERZEZITD L o727
W, EIA 0 GDH MK IR ICEECTH ), EIA W, ¥iagd L ki L 72 GDH oMK I3 /RE 2 \»A%, CHEK
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Table 6. Comparative results of GDH detectability using patient fecal samples

Material C. difficile Sensitivity  Specificity PPV NPV
Positive Negative (%) (%) (%) (%)
Positive 19 1
CHEK COMPLETE - 100.0 96.3 95.0 100.0
Negative 0 26
Positive 17 0
QUICK CHASER - 89.5 100.0 100.0 93.1
Negative 2 27

#li/d) PPV : Positive predictive value
NPV : Negative predictive value

Table 7. Comparative results of Toxin detectability using patient fecal samples

C. difficile or

Material ToxinB Gene ToxinB Gene Sensitivity Specificity PPV NPV
Positive Negative %) %) %) %)
Positive 7
CHEK COMPLETE - 46.7 100.0 100.0 795
Negative 8
Positive 4
QUICK CHASER 26.7 100.0 100.0 738
Negative 11

#li/d) PPV : Positive predictive value
NPV : Negative predictive value

COMPLETE "B EETH A Z L IF T TSN THE D,
M &R 1E 90.2%-95.7% TdH b & S b0, —J;, QUICK
CHASER &, KigEp: & lbig L 2B &8 o #2857 <,
CHEK COMPLETE THti S LT % MK EE X 0 v )
HEEAVRIB XS 7z,

F 72, Toxin OMIIZDOWT D RSB, BRBRED W
FholtiETd CHEK COMPLETE HMEN 724 H %2 R L7z,
A& o ToxinA - B Bt & 1&, CHEK COMPLETE
ToxinA : 063 ng/mL, ToxinB : 016 ng/mL, QUICK
CHASER ToxinA 067 ng/mL, ToxinB : 050 ng/mL & 7 -
Twb, 4, Toxin A (=) B (+) ®»VYKF A 7369 %!
THIFEICBERE =D RN BN DS, 2 @ ToxinB O H &
FEOENMNILBHDEEZ DL, BERBRETORBERICBWT
3, CHEK COMPLETE T o &kt i # T & - 7z Toxin A
(=) B (+) Bk 11H Y, ToxinB OMHEEE A CHEK
COMPLETE THEEN 3 & ) R CH LoNE L2 HMIT 5
WL o7z C. difficile DV R Y A4 THIGN D534 12 1% HuIE
B A D Y, WAL TIZY K 4 7017, 019, 023, 027,
033, 078 BlZ &3 b BY, — T, HARICBIIBUKRSY
A T ORI, 018/018” AR D £ < (29%), W
TO14 M (23%), 0022 (12%), 3697 (11%) TdH 57,
Z DX ) ICEMNOER D S 13 AHMEHIAEE L7z 018/018”
R, 014 7, 369 Bl —EoEG TR IS NS 720, ENT
M SN B BEDOE WY R A4 TR RO D A3 R e
WKBWCHETHLEE L D, SN, VRS A TOMBITH
72 GDH OMHFEIC I A BN o 7275, Toxin M i
YRS A FICE ) R BRERERY, 018/018 B Tldmizk
L HIZ McF20 T THRINTE 7225, UV XRZ 4 7014 BT
McF30 & 721% McF2.0 TR T E R WRRDAAE L 72, F 72,
369 %1% QUICK CHASER 25T McF40 TH Bl T & 7%

WEAIETE L7z EIA $EI2B1F % Toxin DM & EE X, H
WOV RS A4 TOGAIRDNEEE D T LR H 5 & &
NTW2b, SHOBENEH L7z K% 4 7014 1%, EIA
ETERWEED ) Ky 4 TROOE D LT HHERD )Y,
Ll DA DRFFET H 014 Bl ¥k T o M BE A 2 - 726
in vitro ®f32TIZ, C difficile D#EEERFEIZ)RY A4 7
TR, TFE—0V KRy 4 S THREMKIC X Y LR
BRZDEHREINTVEY Y, 20 k) hdpkEERom
WIZE Y, RIFZEICBWT L, U R Y £ FREMIC L 5 Toxin
OMHIBRICENRONZ L E 2D, T2, HEEARE,
BRSO 7 I VB, 7V a— AREICEEL 9
FBEENDYY, BEFIRGERAE AT A F T4 T, EIA
1T GDH ik, Toxin BB A I1CERT % TC DAk
LLT, EIUEFH TR RL CEE Lzan=—%
McF40 IC RN E L CERT 22 L2 #RELTHD?,
CHEK COMPLETE Z i j L 72fF 2812 B\ T, IR %
LT TCHEZERT ST, MMEESHLETSE
Vo 72 b H 5% QUICK CHASER 1235\ T McF4.0 T
WM TE B o TBRPHEAE L2 R EESLETH L 05, K
WEZe CI3IRBRINEE I8 H L 2 Hikk 2 i L7272, McF4.0
TR TE Lo 2RIZOWT Y, BRSO I = —
EHVDZETHRINTEWEESELH 2 LEZ D, HH O
2 X Ao CHEK COMPLETE 2 L To TC £ &
PCR D —F#I13100% TH H?, SR L DT,
CHEK COMPLETE |2 B\ T McF4.0 T Toxin % # i T &
ol Midnd, TCHEIEZBWTS Hohkibtkitcd s
E# Rl #D—J)T, QUICK CHASER # il L Td TC
B % 50l L 228 i3 v 72, 4%, QUICK CHASER T
TCEZATIHAR, VRS A 73691 014 B 2 &0 71
MRZBH L CREMlid 2 LB H D EEZ D,
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AWFFE I 1E W < DA @ Limitation 253 5. #—12, 48k
Hikk 8 Bk & [ RMRAK 46 Bk 2 T O TH - 727280, U
R A T 2L OBHBER FRRMAA CTORMIREE - FFREE O
ME2OD®72b DD, FHliT 5 72 DI I3 E RS % B %
L COMENLETH L. 72, WHRZHCTOFHET, JE
IR A L 72 B2, B RGEREEN A4 B o
AV OHELRE FR R D BMEHETH o 72720, TCHETOM
HIZoWwTlE, @R EHWTEZ 3508 1 H 5,

MEEE L LT, AWFZICB T, CHEK COMPLETE I3
a2 MHPRBREEE RS E V) BEESD LD, 3A
Ty TT NI X ABEICBIT BBEED T ST w5 Rk
THY, SROKRFTIIBATLZOMUREIETHTH S Z LW
& N7ze — T, QUICK CHASER i3 Istepl5 4 & 1%
P Td 5 »%, CHEK COMPLETE X b 4 & B A3 G
WD D Y, T2, TCETHMT LA VRS A
TRNZE D LIS WIRDBSTEAET 5 2 & 2 EJET 5 LEH
HHLEZD,

R ARB AL, PCRY KRS A4 7L sIpA se-
quence type 23FE S M7=k DNA B Z-EL T 28
W L7z, ENRGHGENFZERT R 7 £ v & — g
B AN CAALHT L R E 9
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Evaluation of the usefulness of reagents for detecting Clostridioides difficile Toxin in a 3-step
algorithmic method

Mikiko Chiba, Asami Nakayama, Yuriko Miura, Makoto Katsumi, Yuko Abe, Shin-ichi Fujimaki, Toru Fujiwara
Department of Clinical Laboratory, Tohoku University Hospital

In order to evaluate the potential usefulness of 3-step algorism-based Clostridioides difficile Toxin detection”, we compared
conventional reagent (C. DIFF QUIK CHEK COMPLETE [CHEK COMPLETE], Kozin Bio., Japan) with the newer reagent
(Quick Chaser CD GDH/TOX [QUICK CHASER];, Mizuho Med., Japan). In the evaluation with stored strains, CHEK COM-
PLETE showed higher detection sensitivity for both GDH and Toxin than QUICK CHASER. However, the detection sensitiv-
ity for Toxin was affected by the ribotypes; CHEK COMPLETE and QUICK CHASER showed lower detection sensitivity
against ribotypes 014 and 014/369, respectively. In the evaluation with patient stool samples, the sensitivity/specificity for
CHEK COMPLETE and QUICK CHASER were 100.0%/96.3% and 89.5%/100.0% (GDH), 46.7%/100.0% and 26.7%/100.0%
(Toxin), respectively. Based on our results, CHEK COMPLETE exhibits sufficient quality in 3-step algorism-based Clostridioi-
des difficile Toxin detection, while there remains a concern regarding the high cost of the reagent. On the other hand,
QUICK CHASER is easy to use, requiring only 15 minutes per step, while showing lower detection sensitivity for GDH than
CHEK COMPLETE. In addition, when QUICK CHASER is used by Toxigenic culture method?, it would be necessary to
aware that the approach could show lower detection sensitivity for some strains according to the ribotypes.
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