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NTWR2VwoPRHIkTH L, —JF, C difficle DFE
72 IRHREE T H % metronidazole (MNZ) X vancomy-
cin (VCM) 123 L, RIFIZBWTHEHKIZET 2
WEIZTEALHRLNL DY, TN BV TR
ERROME" AL SN TEBY, KIBIZBVTL4
HESNDREMEDS S Ho 72, ¥4, fidaxomicin
(FDX) ZFRAZEEEE LTEH STV S,

AIRNZ BT BB T 2813w, 22T,

e CHEH S 72 A A I CR R A Lo R &
L7z IC I X 3L C. difficile (toxin A 3
LW toxin B) MHBEDFFAMIZINZ T, FAPETH
BESN7z Co difficile THEARFARATE: & FV 72 K8
BREAN, FEHRZEREBIC X 5 MIC 554 O
FE2ATo 72,

. MRERE

1. XI%

20154F 2 A2 5 2016 £ 7 H £ TITALIRER K
MEmhe (DUF, H4BE) (28T, PLRSERIE T
JiE SE VTR S 72 3EH 447 Mk D 9 B, Bristol
Stool Scale 5 LLEY T - 72 285 #ifk (Scale 5 : 22
i, Scale 6 : 162 #uf&, Scale 7 : 101 #ff) %t
b L7z ICHEB L UREER, MMARRELEIC
Fhti L 720 EIETIRAT B & OSEH 2 M 13 5 28
ECaBE Sz Co difficile % 3R (—80T) HAF
L, WETT ARSI L, AR R, Mtz
Fihti U720 AMGET L2 BEERIRIT 7087 A5 25 H 25 DKL
(KBS 5 292249) %2 CTHEMiL 72,

2. I1C&

C.DIFF QUIK CHEK =z ¥ 7' — b (QUIK
CHEK, 7V =T X*T 4 h)\) &R\ BEXR
FHEICHE, MR HEE, vy 3 VEREK
FW% (GDH) #uil (IC#: - GDH) & toxin A/B
(IC#: - toxin A/B) OiAE%4T o720 IC FEO B
W, BPEREAEGIERE LSk Tk L 72,

3. BEE

AIALEIZ#EMH 2 995% 7V I — VESRRA L

HiFrtk, 2w T 1RHTE L 72. CCMA 57 EX

(H7K) 12, BiALBRE 100 L 2 H8E L, ®Aitk, 37T,

RS T T A8 HEfMBE2E L 72, Bidb 1T C. difficile
Hoan=—n%E%#O 72413 MALDL Bio-
typer (MALDI, Bruker Daltonics) = FH\>C, Score
2000 L% C. difficile &ffEsE L, WEE M L7z
(colony forming units : CFU/mL)., F72, QUIK
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CHEK s 0@ T C. difficile ¥ FE S /22
0 =—75 McFarland No4 Pl EDOEE = EH L,
ZOWIE % H\T QUIK CHEK |2 T4r#Etko GDH
PR (55429 - GDH) & toxin A/B (3532 - toxin
A/B) Ot EFERL 727,
4. BREEM

Toxin A B & Wtoxin B EAEMIX Kato 5D
19 binary toxin AL Stubbs & D )i ICHE
vy, polymerase chain reaction (PCR) #:12 X 1, toxin
A B a— F#fsT (tcdA - tedB), binary toxin
I — F#IRTF (cdtA - cdtB) OFETHE L 720
T7%bb5, toxin A EAMEL tedA 122 T NK9-
NKI-NKVO1l 79 4 ~v—+t v bl L, toxin
B AL tedB 122w T NK104-NK105 & 75 4
~—+ v I, binary toxin EEAMEIL cdtA 12D\ T
cdtApos-cdtArev & cdtB I 2 T cdtBpos-
cdtBrev D 2O 794 ~—t v b i L
PCR #FEMiL 720 2N 5D PCRAERE D &12, tedA
12T 1,266 bp, 7 tcdB 12 T 204 bp @ B4 g & ¥y
ML N7-EH T toxin A/B & b IZEA C. difficile
¥ (A+B+), tcdA I2TT7l4bp, 2 tedB 12T
204 bp OREIRFEEN 254% & N7 WMk % toxin - A JEjE
A toxinB A C. difficile #(A—-B+), tcdA, tedB
DM PCR & b ([ZHETREW 2SR S N e VR &
toxin A/B & b 12IEpEA: C. difficile # (A-B—) &
[[l%€ U720 ¥ 7z, binary toxin (Z2W Tl cdtA B
LW edtB 2T, N1 375 bp B L U510 bp
BIEED DTN OGN A I EERE HE L
720 ARG T tedC X Spigaglia 5O %
FEIZHE Y =7 Y AT L ) 117 % H & 330~
347 F H OEBALIZ R D B 28 20 % FfeRR L 720
5. FHIRSMHERICEL D MIC HHEDOAEE

CLSIVIZH#EHIL L, SEFRPHATRRE 2 AV C 5 H
DOPLHE K penicillin G (PCG), tazobactam/piperacil-
lin (TAZ/PIPC), MNZ, VCM, FDX ® MIC %
WE L7z B, TAZ/PIPC ® MIC i&, TAZ % 4
pg/mL IZEE L, F#ITd 5 PIPC ® MIC THEL
U720 SEFIRS AR L, ~3 ¥ (5 mg/mL,
174V AHEHEER), ¥4 2 2 K1 (1 mg/mL,
17 AV AHDGHEER), T BOERAE L (5% v/
v, A=Y UNAF) BREIML7Z2 TV b T IERE
(BL7 A4 V2 DEHEE) 2AFR L 72, SRR
PEEIL, BURE L7 C difficile % 7 )Vt 7 IER K

B i
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Table 1. Comparison of the de-
tection of C. difficile glu-
tamate dehydrogenase
(GDH) directly from fe-
ces with that from selec-
tive anaerobic culture in
an immunochromatog-
raphy (IC) assay

Culture GDH
+ p—
IC assay + 46 1
GDH - 4 234
Concordance Rate

Positive 92.0%

Negative 99.6%

Total 98.2%

PPV® 97.9%

NPV 98.3%

4 PPV: positive predictive value
Y NPV: negative predictive value

(2 48 WAk AET 28 L, BfAERH ABCM 7' 1 2
(W) T McFarland No.0.5 @ C. difficile Wi % il
# L 72. C difficile Witk 1 ARy M1 ul (8 10°
CFU) 2% % & 9 \ZHEANES 1k B # \He A L
Bugbox (BAKER) N THESSME T (N2 © 80%, CO.:
10%, H,:10%), 37C T48MeMi 2 L, WD %
BRO LN WERADNREZ MIC & L7z, b, H
BEEHLE LT, WASEIETHL0Er ORI, 3
FIRIIMOB; 35 X O FEH s 1 A% b\ AG R B
¥k C. difficile (ATCC700057) % AARw MLT, B
RGN T AR pfRG #Ef%, FHOH Wb L UF CLSI
D QC L ¥ VENDENTHERR L 720 F 72, W&
B X BB OH S 5 VTRHE L -RiEoa v ¥
IA—Va rORERHRT L HWT, RN
OREHAZTEE L 22 Bi A ARy b LT5%CO, TH
BOFMEZER L 720 KA 2 K2,
CLSI 5 & OF European Committee on Antimicro-
bial Susceptibility Testing (EUCAST)™ AL
A LIZHE L7, 4B, CLSI B LU EUCAST
TRRERIEHEDED SN TV Vv FDX 122 T,
An agency of the European Union @ epidemiologi-
cal cutoff values™ Z#H L7z, fl5E L7z MIC 225
MICs B & O MICw, MIC range #&H L, fho#H
He L7z,
6. FRETREAT

Fe#Ek - toxin A/B tERfED 9 5, IC i - toxin

Table 2. Comparison of the detec-
tion of C. difficile toxin A/B
directly from feces with
that from toxigenic culture
in an immunochromatog-
raphy (IC) assay

Culture toxin
A/B
+ —
IC assay + 8 1
toxin A/B - 27 249
Concordance Rate

Positive 22.9%

Negative 99.6%

Total 90.2%

PPV¥ 88.9%

NPV 90.2%

3 PPV: positive predictive value
b NPV: negative predictive value

A/B MR & IC 2 - toxin A/B Btk & 4
s N7z C difficile DB 12O T Mann-Whitney
D UBELE VT p<005 THEED D LHE L7
I &R
1. ICEEEBEEDLEBRRNE

KGR 285 Wtk ) 6, KiFgih© Co difficile H3¥
& N RE 50 Bk (175%) TH D, E=EIE 1.0
x10'~3.0x10° CFU/mL T & - 7z, IC # - GDH
DAL, BRI EO—FEFE TR LA (Table 1),
IC#: - GDH & k% 32 % - GDH © By 1 — 3 3 (&
920% THhH o720 Thbb, KiFEP: - GDH TH1E
L, IC{: - GDH BT H - 7-Mfknhs, 50 el
4RI (8%) & 5 AL7z. ICH: - GDH @ & [& %
TdHh - 7z 48k, 10, 20, 40, 500 CFU/mL &
WEAD R WA AR SNz, —F, B3
R =R, R B PRI 99.6%,
982%, 979%, 983% TH -7,

F 72, IC#: - toxin A/B & H:%# - toxin A/B D
W 1 — L3 1E 229% Td o 72 (Table 2)o 3 742D
B, KiEyk - toxin A/B THpkZ /R L, 1IC ¥ -+ toxin
A/BBEMWETH o 721k 08, 27T kA 5Lz, Kia
% - toxin  A/B Btk 35 #tfkrh, IC ¥ - toxin A/B
Ktk 27 #efk & 1C 22 - toxin A/B Bl 8 Mefkh 5 45
s 7z C difficile ® W & T Mann-Whitney @ U
METHWTHlKR LAz 25, ICH - toxin A/B
Bk o B & 1% 1.0x10'~544 x 10° CFU/mL (1
fiE 200x10° CFU/mL), IC#: - toxin A/BFatE®
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Table 3. Comparison of our reports and 3 published studies on toxin A/B genes

Toxin genes Our data Hara et al'” Nakagawa et alV Salazar et al'®
lcdA+1cdB+  21(420%) 65 (60.7%) 13 (48.1%) 101 (70.6%)
tcdA — tcdB + 14 (28.0%) 16 (15.0%) 10 (37.0%) 10 (7.0%)
tedA—rtedB—  15(300%) 26 (24.3%) 4(14.8%) 32 (22.4%)

Total 50 107 27 143

Table 4. Comparison of our reports and 2 published studies on binary toxin genes

Toxin genes Our data Iwashima et al”) Kilic et al'”
cdtA+ cdtB+ 1(2.9%) 4(5.6%) 11 (23.9%)
cdtA— cdtB— 34 (97.1%) 67 (94.4%) 35 (76.1%)

Total 35 71 46

HE &3 20x10°~420x10° CFU/mL (hyefli 242
x10* CFU/mL) T, p=005 &2 ) EHEEZIIAD
Nhhrolz, —J, BEE—HEEIL996% THY, 5
#{ - toxin A/B TR, 1C #: - toxin A/B Bt %
L7, 1BEAO N, 2O 1EIZIC
% - GDH B L UK:#81k - GDH b METH Y, W=
13 C. difficile 23558 & 4172 50 Bk, e b £ 3.04
x10° CFU/mL Th o7z D720, FFEH|ZHEE
Yo C. difficile DFFAE% 5BV, FEE % FF LMK 2
LERL, BEOAOLNIZTRTOIT=Z—%F X
EDICHETHBEZFEML 7225 TH ), PCR
FETHA-B-HRTH o7z &3 BEF
BRI ERIL902%, 889%, 902% THh -7,
2. B-FREICLZBEERETLTORER

Toxin A/B 5T OWNRIE 50 #d A +B+ 7421
e (420%), A-B+72%14 %k (280%), A-B-7°
15 % (300%) Tad -7z (Table 3), Binary toxin
Ein T L, TREANEC difficle 35 kEH 1R
(29%) A L T\w7: (Tabled), — 7, tcdC
DY = v AENT DGR, 117 B X 18 330~347 F
H ORI RIS A SN D RIE % Do 720
3. FERIRZMBRAE

mREANE C difficile 35 BEOFEHK| Bz 3 ER 12
BT LA 5 5%# O MIC range B £ O MICy,
MICy, HEHIFE S M= % Table 51278 L 720 MICy
B L O"MICy & PCG 252, 4 ug/mL, TAZ/PIPC
452, 8 ug/mL, MNZ %505, 2 ug/mL, VCM 75
05, 1ug/mL, FDX %8012, 012 ug/mL T FDX
D MICs & MICy % iz & {7 > 720 F 72, PCG D

MICs 3 & O MICu (i 1438 T d - 72 %%, TAZ/PIPC,
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MNZ, VCM, FDX i MICx 3B £ O MICy & b 12J&
IR TH - 72,
n. =g

C. difficile toxin OfHi X CDI #BWio#iBh & 722 v,
W) 260, BENERG R 24T ) 7201 3i# Ao 1k
fEziiaskd 5 b, C difficile toxin ORAEDE
MRS AR & V72 toxin B I M $ 4 Mg
RS, AWRE CHEOS L & LR,
H o toxin & M 2 EkIE TR E, £ LT, £<
DI THWOLNTS ICHEDH 5o MR
1, - EREEDICHFETLTETH Y, CDI
ZWro gold standard & L CTRIEDT S 528, il
EFHEMETH D720, MEZETEEBI LT
OB BUIRTH B o ABERIETRM A (L Cil# T
HBHW, TAIDVECE, HHERGELEETLH
RN D B, BiAgh, ICHIEL BICTAMET
(TR LAM T & B D3EE AR A AH E £ TITIRER
2L, IC 13 toxin M H O KEE 2K~ 2 & 2345
EN TS, KETTL ICH: - toxin A/B L5
#1E - toxin A/B OB PE—BE#IL 229% TH Y, IC
- toxin A/B DIEEIIAR T Th 5 Z LR S
N7zo Bid CCMA Bl EX CTHER L TH 5 IC
PO 3 5720, FiFED - toxin A/B BT IC
@ - toxin A/B D 27 BIKIIHEDS D% <, 1B
Bkl 7 o 72 L HEWI L 7243, B5#EE% - toxin A/B B
P> 3544k TIC i - toxin A/BREE & IC i -
toxin A/B Btk Dtkh & 50dE 2 7z C. difficile ©
WE CTHEEIIAON G N 722 806, Walit
OFREAER EOZRDIC I - toxin - A/B 14k
HDFEKH L E 2z biviz, 72, 4l IC i - toxin
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Table 5. Susceptibility of all C. difficile isolates to 5 antimicrobials
Antimicrobial No. of MIC: ug/mL Susceptibilities (%)
) Reference
agent strains MIC range MICso MICoo CLSI EUCAST EMA
PCG® 35 0.5-8 2 4 114 — — Our data
157 1-8 4 4 - - — 5)
TAZ/PIPC" 35 0.25-8 2 8 100 — — Our data
157 1-32 8 16 — - — 5)
MNZ9 35 0.5-2 0.5 2 100 100 — Our data
100 0.12-1 0.25 0.5 - - — 6)
208 0.25-4 0.5 1 — — — 7)
vCMY 35 0.5-2 0.5 1 - 100 — Our data
100 0.5-1 0.5 0.5 - - — 6)
208 0.5-4 0.5 1 — — — 7)
FDX® 35 0.03-0.25 0.12 0.12 — - 100 Our data
100 0.03-0.5 0.12 0.25 - - — 6)
208 0.06-1 0.25 0.5 - - — 7)

4 PCG: penicillin G

b TAZ/PIPC: tazobactam/piperacillin
9 MNZ: metronidazole

9 VCM: vancomycin

¢ FDX: fidaxomicin

A/B e, B3R - toxin A/B &R 7R L 72 HEH
MR A SN, JFEKE LT toxin JEEABKE &
Bk C. difficile DFFEDE 2 5 N2 D5FEMIE
AHTH o720 BEEREFIC X S ICHE - toxin @
Bl DHE S & %05, SIRIORESTIX, HHS
nCwizroiz,—7, 1IC % - GDH 135548 - GDH
EBE—BeE, Bl—3eE, af—3EE Btk
H, BHMHRERTEHVW—EEE2R L, IC# - GDH
OFERNHEA R C. difficile DAFAE % BIHEIZ BT
TAHIENTE, PFTIEH S 271IC I GDH &
%, Bk - GDH B4 Bika o, 2095
2 AL toxin BEAEMTH 1, ICH: - GDH M
Yt DR 2 BN L T B itk 1d toxin AR
x RRT IR H Y, ICHEGDHBERTH-TD
FRIRIEIR D &b THI T 2 LEDR D 5,
[Clostridioides (Clostridium) difficile & 4% JE 7%
BAA KT A V2B % CDI DsEF L CDI #iAs
(ZTHEMPO M DD L3 My VL
o C. difficile %57 HEST 22 &L THY), AWETT
1% C. difficile & % E 72D 30% D3R IEFELE
WTH D70, HHEERAI2C C difficile ZHH L
728G, toxin FEAEMEDMER D LI % B0 2016 4F
WZICHRERBEAMAG DL TV T X LD,
HOENTHB Y, ICH: - GDH B % < IC # - toxin
A/B U BEMOY G, BEEZENT 5 2 L3R
ENTV D, ARFTOFERNS S ICEDOAIZL S

toxin A/B O TIZIEELME { CDI % Rk5 1
REMED D 5 7z, Biggd:, S 512 C difficile 2355
B S N7-BRIC I toxin BEAMEOMERRE AT ) LM &
TR T &7z,

BREEEIZOWVWTESY, IS ORIBIZE
757 —%, Salazar 500 ETIZBITAHT—
Z L, A-B+ERAVYEE T BN & EH T
W oTzo A—B+HEDLWE & LT, EHEHKM
LU X 2ENHAEZ HNLH, dLifEE# X O
WGP T A2 2D TE Lol T2, 4
B OFA T binary toxin A B T RAMIT 1 Bl
HENZZL DD, tedC O —7 v AR O R E,
W REHBO LD 720 Kilic 5YOXKENZBIT S
T — % &I, Iwashima S5O ARFFIZB I 57—
% Tl binary toxin #1{n T D5 BESHREE 134 7 W ET)
WAL NTz, JLREHFLIZT T N T LA 7 L7z
P BI/NAPL/027 ¥k iZ, tcdC BIETICZERN DY
toxin A B LU B OEATTHEPHER SN TS, K
Meat Cldfn 7RG & 9206 L T\ 72729 BI/NAP
1/027 HE 2% HIBNE T E w2, SEETIE, B
R LH b TR RE AR D RN O A S A

EEINTW5B, Lzh->T, C difficile D¥:FMAR,

toxin A, toxin B B & N binary toxin EAEEET D
PRAIRDL, B3R ER AR ORI, Hs
TR OBURE % 9 2 THH S EfiS 5 LS B
bEEZ LN
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FDX &, AFFIZBWT 20184 7 A & 1) BiEHKFR
S, RNA R 27— YHEEHZET 2 HH
WHETHL, LT, FIRANRT PR,
IEE 2 MR 2 #8{EL LI < v, C difficile D3
JaTEs & QMtoxin A ZHET S &) HEEx
b o TV 5, CDI DEHTIEEAESNE MNZ, =HiE
Blix VCM, F3E60id VCM 7 FDX, #EiG611d FDX
AEE—FEPEE L L THR SN TV EY, RFRE Tl
BB L e 5 T D 3FEHNI R L TR IE A
Hivy, BT & LT VCM, FDX X [F& T
H o720, MNZ O MICo ld 35 T WAEIm 23 A 5
720 Karlowsky 57O #i#Cld MNZ, VCM 2 5 i
PEARDSRH S ILT V7285, MBE ToBE S /-8RI
PCG U DIEFNI T R TORTEMETH o725 I
A2 MNZ 2 VCM T RS AR Tt s s &
EWRTREIND /20, MWD RE % Mgk & H I HE
BRI SR BIRT 5 LEDH %, FDX O MIC
range, MICx, B & U MICwAMEDIEH]IZ bR T
IMEZTRL72Z L IZDWTIRARF TR 2K S
72IERD) THASINTE ST, ERELS D> T
BWIZEPHEBELTEZONS,

By

PLEX Y, MBEOMAKTIC #ia vz R ks
P C. difficile OWHRER G- L 72 28 & B4 &
TV 2 v, BUIK T GDH % [ B 2B 4 5 IC
FEEMEHL, BEEZHAEDLELZENCDIZ
Witk A DI B D %55 2 EDURIBEE N7z L L,
BEERTH L/ -ou—25 [ICHETEEIT LI L
ERBEFNNCH B 2 &, RETFHERACEISE
WIN TR WOMAEEIZ X D RERIES D W)
MDD B Z LD, BAT LB KR TR
HOBEMEERCFELIVIREINTDET A FTA
YR ERBEIIMALE AR T A ENEETH L,
A Bl O F AT I FE TR B BE AR — B IREE L L
TR A SN h o 7285, 5% C difficile
BGHE DIEF BT RN B B 7280, F—X
ATV ARG THZENEETHLEEZ LN,

RESLIEHE 67 0] H AL FR LA BRI THE
L, BEIYVBEBOWEZZIT-bDTH 5,

Pl HOHE - B BE, B—=3s
Mo oEEE, TRy Yy N UBRASHENLSZ
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Evaluation of methods of detection and antimicrobial susceptibility of
Clostridioides difficile isolates in Sapporo, Japan
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Y Division of Laboratory Diagnosis, Sapporo Medical University Hospital, 291 South—-1, West-16 Chuo-ku, Sapporo,
Hokkaido, Japan
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An immunochromatography (IC) assay is widely used for detection of toxigenic Clostridioides difficile.
There are few reports on the frequency of C. difficile binary toxin-producing strains and hypervirulent
strains. Antimicrobial susceptibility has not been performed in most facilities. We evaluated the de-
tectability of toxigenic C. difficile with the IC assay kit “C. DIFF QUIK CHEK COMPLETE.” Addition-
ally, we investigated the toxigenicity and antimicrobial susceptibility in clinical C. difficile strains. Two
hundred eighty-five fecal samples were collected from patients suspected as having antibiotic-associated
diarrhea between February 2015 and July 2016. C. difficile was detected in 50 samples (17.5%) with selec-
tive anaerobic culture. Of 50 C. difficile strains, 35 (70.0%) were positive for toxin A/B. The specific PCR
for toxin genes (tcdA, tcdB, cdtA and cdtB) showed 21 (42.0%) of toxin A+B+, 14 (28.0%) of A—B+ and
15 (30.0%) of toxin A—B-. The bacterial concentrations in 50 samples ranged from 1.0 X 10' to 3.0 x 10°
colony forming units per milliliter. The positive and negative concordance rate between the IC assay and
toxigenic culture were 22.9% and 99.6%, respectively. Only 1 strain possessed a binary toxin gene. No
strains suspected as having a hypervirulent lineage were observed. Fidaxomicin (FDX) had the lowest
value of MICyw (0.12 ug/mL) compared to 4 antimicrobial agents [penicillin G, tazobactam/piperacillin,
metronidazole (MNZ) and vancomycin (VCM)]. In conclusion, the IC assay is simple and rapid, but has in-
sufficient sensitivity for toxin detection. Therefore, the combination of this assay and other examination
tests would improve the diagnostic accuracy in C. difficile infections. To monitor those strains showing
hypervirulence and demonstrating antimicrobial resistance to therapeutic agents like MNZ, VCM and
FDX, continuous surveillance is needed.
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