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(32 )

s 3 a1 = — % JiJ 7z Clostridioides difficile ¥ ¥ 905 3 X OV a R MM 2B 17 % C. DIFF QUIK
CHEK 2 7'1) — b O % it B RV e S

B RV - SEARILGE Y - KB Y - AN - BN - A
B Y - MRHEMES Y - ROFER Y - EHETFY - BhEE" - AE—Y
BRALERAL " - B FY - gak G - IE T - RNTHEY - BBILZY
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O HAEI T AT ANSKRT b —

WA T4 H Ik vy — B ERR AR AR

) FUAR UL kR A S R

W) T Y F ERK R YE

R BRI B AR

(FHI24E 11 H 2 HEZAY, #1343 H 2 HZE)

DABENZBWT, Clostridioides difficile (C. difficile) 77 BERi 48 a2 1 = — 2> b O3 % e A O HEFR (Toxigenic
culture #% ; TC ) 122WTC, RFVBI I ESE M O % B L7238 1372 <, T aiFliosEit 2 i Twn
B\,

2018 4E 11 HAH 5 2019 48 3 H ¥ Cl2, 8 Miak T Clostridioides difficile infection (CDI) #fr%& HAYE LT
BRI EN7RAERMARD S, C difficile 7V ETIO—DORF 2RO S WEE R E L, g
au=—5® C. DIFF QUIK CHEK 2~ 71— (QUIK CHEK) #H\7: glutamate dehydrogenase
(GDH) B X UHmHEMILAZITV, GDH I L CRE ML, HFEMLITH LTY 7V A A PCR I & A
ATk & U CRR M e B A J2l L 7o B m o HTatic ClsE L7z C. difficile85 #I2x L C, QUIK CHEK
2B % GDH HIE Tld el chithizm Lz, £72, M@ L7286 #RICx LT, #HEMH T 60 bRASH %
RL, 25 RSB Z /R L7zo ) 7V ¥ A4 2 PCR M & O —Z 31T 18— 100% (85/85), Bk —3# 100%
(60/60), Batk—3=100% (25/25) T o7zo AWZETIX QUIK CHEK % w7z TC i, HimaHats
VTV 8 A & PCR AT & SF O BNPERE % il 2 Tz,

Key words: Clostridioides difficile, Clostridioides difficile infection, C. DIFF QUIK CHEK 2 > 7Y — |,

toxigenic culture, ' 7 V% A & PCR f##dr

FF X PUR BB FHHER B 28, A Loy X, BiFeile o

Clostridioides difficile \X B 7 T 2B HERR TH D,
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C. difficile infection (CDI) #B[&EI$Z &PBHMSR T
B,

CDL Z Wi D72 O HeiEMA L, Fags: & w7z C difficile
DFEB L OGHRICH T 2 BROMHMTH 5, TETIE,
TGRS 25 H AR C b A B W RS i & L CRRnT IS B
FORBIER S N2 212k Y, HEBHCTHHRISGEA &
NDEHITHRoTE. LL, MEBMNIEETDH Y HH
OWRREVE LT LI E0 0, BEPIKKE L TEELBKR
HETH L. HAE, DYPEORAIRE DS L OBHEREIBW
THBMIIERA L it s hTw b,
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C. difficile DA B W T b BER IE, HBREAEED
MRATHB, LALEHS, bARAEICBWTHEIo=—
5 OREFHMHIS DOV T, ARSI R 3 5 o WG & TS L 72
RBII AR, FLTARFMIEREN TRV, 5, e
VEEIN 8 ik OR&EmbE 4 fidk, TWrombe 4 fiik) X b #4E
WA ZIEL, BERECTERE L-au0=—=250DGDH B
X U#HEFEM % C DIFF QUIK CHEK 22~ 7Y — b (QUIK
CHEK, 7Ry N ¥A T I ATA VA AFT4HNV) &H
WTAT o720 F 7z, HEKAE: L LT C difficile DFE %
B 53T R MALDI Biotyper system (MALDI Biotyper, 7
WA= FN =27 R) T, YT IT A L PCRIEHIC
THFEBEIET (tcdA/tcdB) B LU, MHBEHKRBET (cdt/
tedC) DMFExFHEL 72,

WEELUHH

AFFeIE, IRBERFHE: (HUD), ®|<v 7 ¥ FERKE
#kE (SMD), S KFEMIEMEE (TUD), #WIEKEFEESEH
MtEswbe (FUD), it aRpt v % — (CTD), Wi
BB (TRD), FIMPRFEEE (TCD), $iEA 714 AV
+ % =%kt (TMD) I2BW-T, 20184 11 A X v 2019 4F
3HETOMMIC, &Rk TCDIRAEZHME L TR
17z Bristol stool scale=5 % il 72 3 IEMHEMAY & A L C,
C. difficile D5 HER; WA % 1T % o 720 C. difficile 53 HER; 28
Tau=—DFRFERD/ 85 Kk (HUD 19 ¥fk, SMD 9
#efk, TUD 8 #ifk, FUD 3#ifk, CTD 11 #efk, TRD 16
Kefk, TCD 8 #ifk, TMD 11 #ifk) Zxtge e L7z,

bl &
1. C. difficile D3 BEEH LUERERE
C. difficile D5 #ER I, FTARAEEZSERO M) TF 7 —

AVA TR (HAXRYZ My - T4 vx vy ) THELE,

HED 9% Y ) —VERAL, HEEEL TEIRIC 30 4k

B U721, cycloserine cefoxitin mannitol agar (CCMA-EX,

HKEESE) 1C8AT L, BER S TS T 48 M %217 - 72,

C. difficile D&%, MALDI Biotyper % f\»7z, flexCon-
trol 34 V7 h 44 L 72 microflex LT ZiE T A AR |k
V2B L, MALDI Biotyper Compass 4.1 % JH > C i[5
ExRE L7z BINGEER L Lo kA 2 L-an
=T, AAT7EIF20 U EDOBDEFRM L7,

2. C. difficile 9Bt % F\ /- QUIK CHEK (C& % GDH

B LUERHKRE

C. difficile 77 BERRIZHT 35 QUIK  CHEK O#1E1X, #AF
LEIHEVFEM IR & AR FNECTHE % F2hi L 720 QUIK
CHEK (2 & ZHili i s ci oz au = — % F/ERk,
RPN FEME L 720 TCEIHMT 2B OMREEE, BRI
BEREH o> C. difficile10 I 0 = — & 897 L, 7B 500 pL
\Z McFarland No3 O#EEE 7% X 5 12s Ltk e LCTH
Wizo 72, BELZan=—=2 10K TH o 25613
ATOIRZ—%Z W L7z, HEIIRNCEFE, x0T
LyFanAg ZHEEo Ty ha—L 54 OB b
%L EERK, C difficile BUE S 4 ¥ (Ag) (254 U
LRI GDH Bk, 7 4 AR IBIKE L GDH Btk & HE L
720 F72, HEOHER, HHTA ¥ (Tox) 1274 ¥

HIRRIC BRI, 74 Y RIDBIR I EmRENE & e L.
3. tcdA, tcdB, binary toxin BIGF (cdt) LU tcdC
ZE (117 ZFEEEHOXK) OigH

C. difficile % CCMA-EX ¥ lZ %A L, 35°C48 ¢, Hf
AT AT o TWIEDY McFarland Nod O > 7 ViR & VL
L7z DNA O#HU%, QIAamp DNA Mini Kit (MR &4t
77 Y) BMHLT, 200 uL OEY >~ 75 DNA
ZHIH L, BRAR 100 uL THEM L. VTV 4 4 PCR
fENTIZ, C. difficile toxin A/toxin B MEAEEET (tedA/
tcdB) &, WM C. difficile (BI/NAP1/027 ¥k) O T
@ % binary toxin BT (cdt) B XU tedC OES (117
FHELE ORI 25 —%v MY 7V % 4 & PCR ¥t
47wy, Table 1R LT IA4~<w— - 7u—7% Tk
T SCIChE > THEBE L 7277 #% %% 1%, THUNDERBIRD
Probe qPCR Mix QPS-101 (H#E#h) #MHA L7z 96 7 )b
=TV — MEXD CFX Y 7 V¥ 4 & PCRIGHT ¥ A T 4
N4 F - 59 F) THREZFERL 72,

)7 V% A & PCR T O RISIRAWIE, 1 x THUNDER-
BIRD Probe, 0.3 uM OFIFRNT T4 < —, 02 uM O
F7u—7, WEK 2 uLODNAF Y7L —roLR18
uL THEEL 720 A 7 VML, 95C TLaMo 134 2
WV, FHWT T TERMBLOS5C TLHHE D404 14 2
VCENE L 720 B#HTIE, Bio Rad CFX Manager ¥ 7 h 7 =
Tv 30 OSAF -5y F) TN L7z T OME, Ctil
B30T E R 72RE% B CtEN30 %22 ET
7203 CtEAME: SN o 7235 O 2 Kk & H)5E L 72

4, QUIK CHEK LU UT7ILE1 L PCREHRHLDED

h7-REEROHEER

QUIK CHEK B XUV 7% A & PCR M TS N-M
FRERICOWT, IR EEREEZIERL, VTV A A
PCRIENiZ Y 77 L v AL L2—HBF 2 KO & 175 720

i 7

1. C. difficile D9 BiEE S JOREERE

C. difficile D457¥iRE#%B X OWHLF E T C. difficile 85 ¥k 7%
SEES N7z, F£72, MALDI Biotyper Tid 85 HRETH A
74l 2.0 Db T C. difficile & RES N7z,

2. C. difficile 7Btk % AU /= QUIK CHEK (C& % GDH

B LUERHRE

C. difficile 53#fk% F\»72 QUIK CHEK 2 & % GDH #ttH
DFER, 85 MR THIETH - 720 HEMINIZOWTIZ, 60/
85 Mk TH - 720

3. QUIK CHEKICL3EFRBHOBEREVTIVEA L

PCR f##7IC & 2 EF & H O

MALDI Biotyper T % L 7z C. difficile85 #1125t L T,
QUIK CHEK i3 60 ¥C toxin BstE%Z R L, 25 B CRIMEER
L7zo £72, VTV % 4 A PCRGHT ORGSR, HHEMEIEFIE
60 Bk (706%) THMETH o7 (Figurel), BIZTFEOPNR
1%, toxin A'B'CDT" : 54 (2095 tedC 5K 1),
toxin A"B*CDT : 50 #k, toxin AB'CDT :5#, toxin A
BCDT : 25 ¥ Td - 72 QUIK CHEK |2 & 2E#EMI &Y
TV 5 4 L PCR AT O —F31d &k — 33 100% (85/85),
Bt —3 3 100% (60/60), FEPE—3E 100% (25/25) TH -
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Table 1. Primers and probes used for real-time PCR

Target . . o Amplicon )

genes Oligonucleotide Sequence (5-3)* P (5}:15)6) Region Reference

tedA tcdA_F CAGTCGGATTGCAAGTAATTGACAAT 102 [3]
tcdA_R AGTAGTATCTACTACCATTAACAGTCTGC 5891-5993¢
tcdA_P FAM-TTGAGATGATAGCAGTGTCAGGATTG-TAMRA

tcdB tcdB_F TACAAACAGGTGTATTTAGTACAGAAGATGGA 240 [3]
tcdB_R CACCTATTTGATTTAGMCCTTTAAAAGC 5681-59214
tcdB_P FAM-TTTKCCAGTAAAATCAATTGCTTC-TAMRA

cdtA cdtA_F GATCTGGTCCTCAAGAATTTGGTT 103 [4]
cdtA_R GCTTGTCCTTCCCATTTTCGATT 1051-1153¢
cdtA_P FAM-CAAGAGATCCGTTAGTTGCAGCATATCCAATTGT-MGBEQ

cdtB cdtB_F AAAAGCTTCAGGTTCTTTTGACAAG 132 [4]
cdtB_R TGATCAGTAGAGGCATGTTCATTTG 837-968¢
cdtB_P CY5-AACTCTTACTTCCCCTGAAT-BHQ2

tedC tedC_F GCACAAAGGRTATTGCTCTACTGG 70 [5]
tcdC_R1 AGCTGGTGAGGATATATTGCCAA
tcdC_R2 CAAGATGGTGAGGATATATTGCCA

tedC_P_wt FAM-AAACACRCCHAAAATAA-MGBEQ®
tcdC_P_mut  HEX-AAACACRCCAAAATAA-MGBEQ

a FAM, 6-carboxyfluorescein; TAMRA, Carboxy tetramethyl-rhodamine; MGBEQ, Minor Groove Binder Eclipse Quencher; CY5, Cy5 car-
boxylic acid; BHQ-2, Black Hole Quencher 2; HEX, Hexachlorofluorescein.

PR=AorG H=ACorT

¢ On the basis of sequence in GeneBank with accession number M30307 for tcdA

4 On the basis of sequence in GeneBank with accession number X53138 for tcdB

¢ On the basis of sequence in GeneBank with accession number L76081 for cdtA and cdtB

Test site Test process

. Anonymized residual stool sample (Bristol stool scale > 5), which was submitted for
8 hospitals

immunochromatography assay test for Clostridioides difficile infection (n=383)

C. difficile culture (anaerobic culture with CCMA-EX culture medium) and
MALDI/TOF MS*! for identification

Positive stool samples:n=85

Miroku Medical
Laboratory

C. difficile strains: transportation

Conventional real-time PCR for tcdA, tedB, cdt, and tedC mutations
Toxin genes positive strains: n=60
Toxin A *B *CDT **?2:5 strains (tcdC mutation strain :1)
Toxin A *B “CDT ~:50 strains
Toxin A "B *CDT ~:5 strains

Hiroshima University

Hospital

Toxin genes negative strains: n=25

#1: Matrix Assisted Laser Desorption/Ionization Time of Flight Mass Spectrometry
#21 Clostridioides difficile binary toxin (CDT)

Figure 1. Study procedure for the assay evaluation of Clostridioides difficile
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Table 2. Comparison with C. DIFF QUIK CHEK and real-time PCR for the identification

of toxigenic Clostridioides difficile

C. DIFF QUIK CHEK COMPLETE

(toxin) Total
Positive Negative
PCR Positive 60 0 60
Negative 0 25 25
Total 60 25 85
Positive concordance rate 100%
Negative concordance rate 100%

72 (Table 2),

% =

C. difficile 1%, NADYF S 7V ¥ 3 VBRI K FE B &
(GDH) % AL, AUSHERIBICLE > TL- 7V y I ¥
W% arr b7 VY VEBICERT Y, o GDHIZ, gluD
ko Tmrya—FanR#EETH Y, 304EL Lair
SFH &N T & 72 C difficile D ILEPETH 57V, Wik
\HAET B GDH & XV & ¥ ¥ — VISP GDH Hifk 25
BTHZ LWL Y BIATEEE % B, —J5 T, MALDI Bio-
typer 1%, WDF V7B % 4+ MALLEEDIC L o TRAT
S, HREEMIIS CUChEE, ML AART Praft
52 L THMORE %17 > TWwhb, Kiyosuke M, et al DI
#Tl%, MALDI Biotyper T C. difficile ® W[ E %17 -
7eZh, ZaATME20 L EDLHEICBVTHLANLET
DFERTREZE 572 Wl LTWw5BY, 4, FEao=—
5O GDH M O K EE - FRE 13, MALDI Biotyper &
100% OFEEZR L EGFRERTH o720 L7z > T, TC
#:C GDH 2Bt IC e o 72356y, Z @ au=—id C difficile
LHEZFNLIENTELEEZOND, 72, BNYS
DOIETIL, C. difficile D5 HERICH T HMFTCD F = v
7 D1 (F¥FsR44%) & QUIK CHEK ¢ GDH (& Big 7 A1
FRLIZZEDHESINTWS, BHEEICOVWTIE, #BEo
FEBERRT 12 B\ T Peptostreptococcus anaerobius, Clostrid-
ium sporogenes, Paeniclostridium sordellii 72 £ 73 GDH &
RERDT H I EPMBEENTWEYY, LarL, Zhbo
RARBIZOWTIE, ARy POZRICEVMEL>DOH
BEDOWENRZENTEY Y, B0k 25 QUIK CHEK
TREE I TV RV,

C. difficile 7543 2 #£121E, toxin A (BE#HE) B
& 0" toxin BGHIIE#:3%) D3FAE S %o Bk OB EFLE, toxin
AF7idtoxin BE XNV F ¥ ¥ —YERD C difficile
toxin A F721E BAURERHET 52 LI X D iRbSTRE L 7
bo ARMFZEDRER, TCHEIZX S QUIK CHEK IZ X 3##
Ml & ) 7V 5 4 A PCRGEN & OB 100% & BIFT
Holzo TOMBIY, TCETHEEDHMEIZ R - 72B1%, C
difficile DBFEEARE B T2 2 EFTEEEE L HN7.
20720, TCHEZREML, HBRELKIIFEA KD T M
DB LT, HHEBLUBENERMNKICHEMTE S LEZS
N5, %72, TC T QUIK CHEK # JH\W-#m#HEM &, PCR
BT X B HEETHRHOMBEIZB VT, Jamal W, et al”

OHE T, BME—FFEI 100%, B —FE1E 83.3% T,
Senoh M, et al®#iETix, Butk—3Fit 82%, Katk—ik
(2 86% TH Y, Swindells J, et al” DL TIZ, BlE—3
1L 100%, BEME—3FIE 95.0% TH - 720 & 51T, Xpert
C. difficile [* 74T ] Ry r=xv-a—vry—) 2}
W7o A OB E— I 94.7%, BEVE—331E 100%, Gene
Ohm PCR (HARRZ bv - Ty v F v y) ZHVEE
DOtk —3313 944%, BT 992% ThH Y, BT,
HEMAZA EA STV A EIBIMEIERAE & ik L ikt
LWRERIEONT WD, —FT, TCHEIZHIT 2 HERML
DOBREMEL, BRI HE TR IE R & IR AERDAE L7236
WCHRE SN TS, 72, BEERCIZHBOWEE L, Mac-
Farland No2~4 ORI TOFREIHwE SN TEB DO, Mac-
Farland Nod4 Pl EI29 5% & PCREEHEN—FH L)
WiEddHHY, F72, C difficile DFEREERFIM T % B i
&, Faal— MEREM (HARIE), XM r7Lts
HK SERFH# RS (B #4E), CCMA-EX ¥ 3 D % Hik
L 723412, CCMA-EX 55125 PCR i & — BB AF T
HoleZ ENWEENT VB, ZD720, WK OWHERE
AR O R 7 E VR R TR E R B ED D B
DTHEEPLETH b AWFEIZHB VT, McFarland No.3
ICHIERIEEITV, U7 V5 A 4 PCRIENT & i % O fE S 0%
"BoNize REFRHERIMEONIZHEE LT, TCHEZITH
Bz, C. difficile 5532 TH W 2 51X CCMA-EX Bi i 7 &
@ C. difficile BIRGHERF AL L2 2 &, BRI
X0 %o C difficile Hi#a v =— %I L, MacFarland
NoJ IZHWEREZ T o EDRENTH L L EZ LNz, —
HC, mRBRBICBT A BB WTIE, Paeniclostridium
sordellii 7% toxin A & toxin B IZFNZFIUHEMED D %
toxin HT (BIPE#HE) & LT GUEM#HER) =Lt LK%
FIEAd % Z &%, oA+ » b2 T Enterocloster clos-
tridioformis \Z & 2 B OME DD 5 7 OFEFLETH
5%,

JeRB L BRI B THER D toxin A/toxin B FEAE N
2T, 3 0#HEFETH 5 binary toxin(CDT) = #EL, tedC
R T AR toxin A/toxin B ¥ MR HIE ST
BY?, JLK T Clostridium difficile BI/NAP1/027 ¥ (Re-
striction endonuclease analysis [REA] pattern : BI, North
American pulsed-field gel electrophoresis [PFGE] pattern :
type 1, PCR-ribotype : 027) 2SHHEH SN T 5,

HARIZBWTH, BI/NAPL/027 BB S 7z 2 & A%k
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HENTWEDY, BI/NAP1/027 % & 72 CDT Bathkkic
X279 N TVLA 2 HBOBEE RV, F, AIROEHERE
BICHEESEMRE LCHEE > TWADIX, A'B'CDT @ PCR-
ribotype 018 #k8 £ Y AB"CDT @ PCR-ribotype 369 #&T
H DY, Txc OWFEHROHTIZIE, CDT BMEMS tedC R
HEIMRBEEITNTVED, TNE5OKIZBW T QUIK
CHEK Ca#EMMATRETH 720 LA L, RWFFEETIES
NOHOMREDP DO TEHHBME L T LENRD S,

AWFEIZ BT % Limitation & L TUTORBET LN 5,
B2, 8itiik 85Kk H /-G TH 2 A%, K - FRHEEE
NS T 2 720121E, £ 0 KRB R HBH 179 SEA
Hbo HIAZ, FMiE QUIK CHEK OADETH Y,
@ GDH b X U#FMARIEIIMET LTy,

RBEI, A BWT, BEBH* v FTH D QUIK
CHEK % 72 TC 313, #iRG#EWEIZ C difficile 3R 55 ik

WAL, wWiiEERE% McFarland No3 & L72¥4,

GDH B X U0'#E oMM MRk, BEOWEe) 7V 5 4 4
PCRFNTE A& TH A I ENMIEE N0 TD20, K
ZWICD WD Z EDWHRETSH V), CDI e e N IR ge ot
KICHMTESbnEEZ 65N,

7B, ARWFZEi, Clinical Evaluation of a Non-purified Di-
rect Molecular Assay for the Detection of Clostridioides dif-
ficile Toxin Genes in Stool Specimens (PLoS ONE 15 (6) :
e0234119.) & AT L CEfi L 72,

T BESREAS © ARFHIOIZELE, WFZERTIE 2 KSR o fi B
THSIRB L, AKEEZRTERLA (0L BRFNBE K2
F5 E1395-2) 0 FEHRITKEL T, A XD MEOWAHIZITH
A, RIFRIERN OV TERRE D K — 5= L TR
LIEHAB 2T W FEitE L 72,

BEE KRR CE R T THE E L2, B
KEHT AT VNV D) 2 IELEILEZH L LIPS,

FIHAR : A&t Ius 271 AV5 KT MY —TEli
L7: C.DIFF QUIK CHEK 2 ¥ 71— MEfEREER, 7
Ry NFAT T AT 47 AAF 4 HIVERRER L 03tz

ZF 72
X ik
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We prospectively analyzed the clinical performance of C. DIFF QUIK CHEK COMPLETE for detection of Clostridioides
difficile and its toxin using colonies from anaerobic stool cultures isolated on C. difficile agar (CCMA-EX). Mass spectrometry
and real-time PCR were used to validate the detection of Clostridioides difficile and its toxin genes. Sample collection was
performed at 8 institutions between November 2018 and March 2019, and 85 strains of Clostridioides difficile were isolated
from 85 stool samples. The turbidity of each isolated colony suspensions was adjusted to 3 McFarland standards before test-
ing. Detection of glutamate dehydrogenase using C. DIFF QUIK CHEK COMPLETE showed positive results for all 85 C. dif-
ficile colonies, and toxin analysis of C. DIFF QUIK CHEK COMPLETE showed positive results for 60 C. difficile colonies.
The concordance rate for toxin detection was 100% (85/85) for overall concordance, 100% (60/60) for positive concordance,
and 100% (25/25) for negative concordance. In this study, we confirmed that C. DIFF QUIK CHEK COMPLETE can be used
for the detection of Clostridioides difficile and its toxin with colonies from stool cultures.
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