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GRAPHICAL ABSTRACT ABSTRACT

Clostridium (or Clostridiodes) difficile produces both toxins A

Real Time PCR Test performance Evaluation

[ p— (TcdA) and B (TcdB), which cause severe diarrhea in patients with C.
S difficile infection (CDI) and can lead to death. Diagnosis of glutamate
E:':"”.ZE::; dehydrogenase enzymes (GDH) and TcdA/B detection by lateral flow

g -
' >

Immunochromatography (IC) test kits requires quality evaluation prior to

« Accuracy, 90.00%

clinical use. This study aimed to evaluate the performance of an IC test

kit by comparing its results with those of real-time polymerase chain

reaction (real-time PCR). Methods: A total of 61 fecal post-analysis
samples from patients who attended Thammasat University Hospital, Pathum Thani, Thailand, were tested for GDH, TcdA/B using the IC test
kit, with results confirmed by real-time PCR. Result: Real-time PCR confirmed that all samples were positive for C. difficile (100.00%). The
distribution of toxigenic strains was as follows: TcdA"/TcdB" (37.70%), TcdA/TcdB" (8.20%), and non-toxigenic strains (TcdA/TcdB) (54.10%).
The IC test kit showed the following performance metrics for TcdA/B detection in CDI cases: sensitivity 50.00%, specificity >99.99%, positive
predictive value (PPV) >99.99%, negative predictive value (NPV) 88.89%, and overall accuracy 90.00%. The cycle threshold (C') values for TcdA
and TcdB were 23.59 and 24.43, respectively. Conclusion: The IC test kit for GDH and TcdA/B detection demonstrated acceptable quality for
routine laboratory screening of C. difficile infection. However, confirmation using real-time PCR is recommended for accurate diagnosis.
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1. uni

15A CDI (Clostridium difficile infection) \in
a1nnsinde Clostridium difficile e
Clostridiodes difficile \Juidouuail3esiln
weuUalsU (Anaerobe) UnsuuIN JULYIE aswaUes
(Gram positive bacilli spore forming) @138
fnsanna Oral-Fecal route Weau1sanan
enterotoxin Wawdin A (TcdA) uay cytotoxin vl
B (TcdB) nelvlinen1svinaideviassas (Diarrhea)
waglsm Pseudomembranous colitis ¥iliUqe
Fadddnandnwilulsmenuiaguutiuenasiily
fthedetinld defiwvoadondnlanfu tcdA uay
tcdB veuToUUTLMLIEY Pathogenicity locus
(PaLoc) Tsm CDI ifierdestiullymansnisinidedn
miﬁamﬁ’mmmﬁmagﬁﬂﬁﬁﬂwLﬁﬁ%ﬁmgq [1, 2]
weiinssnuisafuaduiusvesaeiug
ﬁwamﬁwmLﬁ?jyaﬁGiwﬁ'uﬁ’UﬂamquLLiqﬁuaﬂiﬂLLaz
nMsheres i1y Wy areWus Ribotype 017
(TcdA/BY) wugUAnIsalunsszuIngulssluede
Useindlnouaziialan [3, 4] Sholeh wazAme
Tudsemediunenuindefinansuuuuresiy
¥lin TcdA'B' uay TcdA'B™ \igndasiunisnesn
Vancomycin kag Metronidazole Ei’aul,%aﬁiwam
suluvvRsiwYiln TcdA B Aeatoatunshios
Moxifloxacin, Clindamycin ez Tetracycline ey
Boflisuuuufivaiin TedA” way TedB" wulugtae

s

ICU snnndnSegar 90 [5] 1AeUsINgseuaneiug
fifinswan Toxin vdaievesde C difficile \u
L%aﬁmémgmwuﬁwﬁm A'/B uag A/B" flAnnu
L?{m%'aqﬂfgmmiaml,%aﬂé’wg’l (Relapse) [6, 7]
fatunsmsaieneisuunsisfivieadessng
gndfesdsdiauddlumstdiausuussedse

LAZLATEUINUNUNTS NI VDIUNNE
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W15 Cell cytotoxicity assays (CCTAs)
Uu3Bu1msgiu (Gold standard) dwsun1snsaa
Anszifivreade C difficile uiiiuisTigen fos
TgvpeufuRn1suuaiseianizyiln Anaerobe o
TdauUssanusAgauarissuealTonuHaANIY
Uszana 3-4 Tu wagujiRaudedivinusuaznis
Lmama%y’uqq Frfunisnsalieesifty TcdA uay
TedB Turesufuinismenisunvdluszmalne
diulug338ealdIs Enzyme immunoassays (EIAs)
wazAd Lateral flow immunochromatography (IC)
dmsunursaljuinismetianisunnd lsane1uia
sysumansadunsziiesh (sns.) 2.unusll denld
3 1C osnduiBivihing azain Menueals
wars1abigs Jldusnisanunsadnfienisngia

JAsesile FeusenaumenisnsiIeuled GDH

v
o

(Glutamate dehydrogenase) WazwUa3XavIavin

A (TcdA) uag B (TcdB) Tngyansiadinsiey (Kio) il
famnmn agralsAnmuunndinulsniadones
Tsmeunaldfedodunatmanisnsiannds IC Tu
nauifinie (wa GDH positive #1633 10) dulvgy
llgonpdesiudnuaroinismerdtinvestsuay
NAN15M529M835 Polymerase chain reaction
(PCR) :nvipsUfiRAn1saulszanndosas 50 vils
dninafian1sunmddiinnisnsiasziduszinu
Toasdoifefugunmuesyansa9is IC fldey
dmfunguifine Col Snfadermunnuunsgiu
15015190 liiuunalvidinsniuaey (Verification)
AuAmTesAnsIRiitildnseidadelsedeiiy
mu%’aﬁﬁi@qﬂizmﬁtﬁaﬂizLﬁuqmmwsqmmm
GDH, TcdA wag TcdB v0435 IC lagLileuiuls
Real-time PCR #a.¥udsiiduszavsamuarlédy
nsgausuausaliuissnsdaiieuwiniis CCTAs
1t [8]
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2. gUnsaluazisns
2.1 ngufAqage

nuitedldiognegaansendaniingaa
3mﬁwﬁﬂizﬁfﬁuﬁum;§ﬂwﬁamLé?jya C. difficile
(1@ GDH positive #2635 I0) uaglinudelundgs
Gastroenteroparasitic infection ﬁL%’W%’UmWﬁ’JﬁJﬁ
lsamegunasssuenansiadunssiiesd 3. Unusi
U 61 21981
2.2 N5AS29R2835 Lateral flow immunochro-
matography (IC) [9]

AT AT IEAOUlY] GDH, TcdA way TcdB
M35 IC INYARTIATATIZY (Operon, S.A, Spain
Lot.BJ24-BK36) lngsingavnsyusuins 110 dadniy
v3o 110 lulasans aslu Sample tube fiussy
Buffer ogn1elu anduimenansavansliduiie
Wiefiu (Homogenous) wdavenadbumau Sample
293 GDH waw TcdA/TcdB Uk Strip anuandiu 1ile
ATULIAT 20 UITIRIBIUHANTNAFBU MNTWRINTY
fivoulwsl GDH Awylla TcdA wag TedB og avduriu
287199UWZAY Antibodies U9 GDH, TcdA ag
TedB Usngulududunsudn Test line (T) Tu
Lanes 984 GDH wag Toxin 81unallunauindann
FiaoEneaUaa (Figure 1)

[
C. difficile
GDH Toxins

Figure 1 Illustration of positive results composed
of GDH, TcdA, and TcdB (GDH+/TcdA+/
TcdB+) using the Lateral Flow

Immunochromatography (IC) method.
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2.3 N1INAHUNNBNYTIIMEIAIETIT Real-time
PCR

23.1 mmn“’ﬁ;ﬁugnm/ (Deoxyribonucleic
acid: DNA) vauda C. difficile

AngaaiseUssuna 50 dadnsu ldlu
Eppendorf tube #ifl Lysis buffer 500 lulasans
uag Protease K 20 lulasans wanlidniu
Tmely Sterile stick waatilu Mixed e Vortex 10
3w 111U Incubated 7 60 ssrwaidea (°C)
w1y 10 Wit hlthudirnudiseu 10000 Wiy 1 wil
ntugadala (Supernatant) 500 lulasansg
melugs Well usnwes Extracted kit 141 Extracted kit
Ui uA3ae DNA extraction #ela3os TANBead®
Nucleic Acid Extraction kit Stool cell DNA auto
tube (Taiwan advanced nanotech Inc. Lot
M312011B) Magnetic beads findoude Silicon
dioxide agluduiuluianaduiifiuszaduaueenan
DNA wosdle C. difficile %ﬂﬁﬂizﬁ;lﬁumﬂ wazyinIg
A19815ANANAUAY Inhibitors 13 9 ¢80 Washing
buffer wazusn DNA 991310 Magnetic bead g
Elution buffer meluladiiviili DNA faonundans
e AAEN5aln DNA vouide C. difficile
11 Incubated ﬁqmmﬁﬁaa 25 °C W11 10 W1l

2.3.2 nrsiuysural DNA vauds C.
difficile uazn153iAs 1R UYInvaedy tcdA
Uae tcdB [10, 11]

W3s PCR reaction lagld Rehydration
buffer 15 lulasans asly Master mix tube 713
Lyophilized 984 PCR components (Mixed of
enzymes, Specific primers/probe (GUENL%EJ C.
difficile dmdunisnageviudude C difficile
(CerTest Biotech S.L., lot. CDS112L-017, Ref.VS-
CDS112L) %30 9898U tcdA wag tcdB @Msung
Ansztudustinuedu tcdA uay tcdB (CerTest
Biotech S.L., lot. CDA112L-023, Ref.VS-CDA1SL),
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dNTPs, Stabilizers) U3399¢ (VIASURE real-time
PCR detection kit for C. difficile by CerTest Biotec
S.L., San Mateo de Gallego, Zaragoza, Spain) Td
ansafn DNA vaadieannde 2.3.1 ndsn Centrifuge
7 10000 ¢ WU 1 W7t Ve 5 lalasdng adlu
PCR reaction tube wa21nlu Centrifuge LUy Spin
down 10 31l 1 PCR reaction tube dua3es
Thermocycle (BioRad laboratories Inc.) lnginviun
Condition ﬁﬁﬁ Polymerase activation 95 °C 2
117 1 cycles, Denature 95 °C 10 39 45 cycles,
Annealing 60 °C 50 3u1# 45 cycles, Extension
60 °C 50 3l 45 cycles THduIuTOU 45 50U
(Cycles) widaldnanuszanas 1 $4lus 27 wndl ns
maavmmwﬁmuﬁﬁgﬁ Positive (Non-infectious
synthetic lyophilized DNA aza1811 RNAes/DNAes
free water), Negative waz Internal controls (Non
template) controls 9N38UYBINITNAADI)
(positive, negative Wag internal controls WAAWAY
verified lng CerTest Biotec S.L., Spain Lot.
CDS112L-017 ¢ukenan3819843%a COA code VS-
CDS112L dwdunsnsiamide C difficile wa Lot.
CDA112L-023 »13LoNa15819893%d COA code
VS-CDA112L d5Un13nsiadlaseiiu tcdA uay
tcdB)

nsudananisnsiaiasignlagld Signal
cut-off il Cycle threshold (C) 40, C < 40 sUana
Wukaun (Positive), No signal wianaidunaau
(Negative), ¥ Internal control signal C =40 lai
anunsawdawnala (Invalid) uag Signal W84 Positive,
Negative ia¥ Internal controls ﬁaﬂﬂiﬂﬂgLamaﬁﬂ
wlawnald (Figure 2)
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Toxin A
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Figure 2 Illustration of the amplification curves

resulting positive genes for C. difficile
(Upper panal) and tcdA and tcdB (Lower
panal) identified by real-time PCR
method.

2.4 938553UN1TIBUATAUUADAABNNTINN

nAeilfvooygndiiunsiteuarlfsy
BUNINIINANZNITINNNTITEETIUNTITelUAUTeN
Tsang1uasssumansiedunsziiosd wunee
014/2565 wazAmuznNITuNIsAIINUARANENI
FIAINVOIUNIINGIFUSITUANEAT NUIELAY
078/2565
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2.5 MynTeideya

@

AN DYALVBINTNANAUINUIDAUIINNITATIVNATILINIEIT IC wards Real time PCR sadl

1UIUAIREN9B9INSAANAYIN (Positive) 5anaay (Negative) X 100

FIUIUFIDY1VIUUA (N=61)

ANl ALY PPV (Positive
predictive value) NPV (Negative predictive value)
Ay ﬁhmmgﬂé}’m (Accuracy) NGATAIUIUIN
MedCalc (version 23.1.6) calculator online
(MedCalc Software Ltd, Belgium) il Sensitivity
= TP / (TP+FN), Specificity = TN / (FP + TN), PPV
= (Sensitivity x Prevalence)/[(Sensitivity x
Prevalence) + (1 - Specificity) x (1 - Prevalence))],
NPV =(Specificity x (1 - Prevalence))/[((1 -
Sensitivity) x Prevalence) + (Specificity x (1 -
Prevalence))], Accuracy = (TP + TN) / (TP + TN
1+ FP + FN) [12] 9nntiumen Cut-off point vy
duv09A1 Ct 91075 Real-time PCR laglaluswnsy
d1593U Stata® uazwUananl1ugNABIzeInIg
Fuunlasfiansananniiuiildnsa Receiver
operating characteristic curve (ROC) %38 Area
under the curve (AUC) (Table 1)

Table 1 The correct classification interpreted

from the area under the curve (AUQ). [13]

Area under the curve Interpretation

(AUC)
0.9 < AUC Excellent
0.8 < AUC< 0.9 Good
0.7 < AUC< 0.8 Fair
0.6 < AUC < 0.7 Poor
0.5 <AUC < 0.6 Fail

Feces post analysis

|
! }

Lateral Flow Immunochromatography (IC) Real-time PCR
(GDH (+) and TcdA or TedB (+) results) (veference method)

| |
!

1) Sensitivity/Specificity/PPV/NPV/Accuracy
2) ROC analysis

Figure 3 Flowchart of research methodology.

3. HAN1IVBUAZITA]
3.1 A7UYNYDY TcdA wae TedB Tungu CDI 9N
75 IC wae Real-time PCR (3581984)
mﬂé'haamqfﬂmixﬁy’wmai’ﬂmu 61 318
UAAINANTIANATIZW GDH positive me3s IC Lag
¥mstudunswude C. difficile #1878 Realtime
PCR wandxauln (Positive) ynaewiiuiesay 100
InTTnsnTeIe TS unYin TcdA uay
TcdB ¢35 Real-time PCR (3591984) uagds IC
LARINAR (Table 2)

Table 2 Detection results of toxigenic types

using IC and real-time PCR methods.

Method Real-time IC (N=61)
Toxin PCR (N=61) n (%)
genotype n (%)
TcdA'/TcdB* 23(37.70) 4(6.56)
TcdA'/TedB 0(0.00) 4(6.56)
TcdA/TcdB* 5(8.20) 6(9.84)
TcdA/TcdB 33(54.10) 47(77.05)
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NNWANITNAADY (Table 2) Iuﬂaq'wlﬁm%a
CDI $772U 61 518 (N=61) RINHANITATIVIATIEN
Fe38 1C nudtanfindomeituguaniis (Toxigenic
types (TcdA"/TcdB", TcdA™/TcdB, TcdA/TcdBY))
$runu 14 swdndudesay 22.95 wanusuIuLiY
Fudu 28 s10Andufosay 45.90 91AN15A599
31A5129E838 Real-time PCR @annsdnwindedl
#0AARDINUNITINBIUTBY Pologe UazAtIZLAY
3781UNMINU Toxigenic types TungurUae CDI Ty
159NEUIALEAINATINALEID PCR Soway 44.70
[14] WANINAIINTTIIBIUTBY Putsathit et al.
(2016) wag Wongwanich et al. (2001) Fasm91u
AWV Toxigenic strain WinAU3psay 9.20 Lagioe
a8y 13.60 se35 Toxigenic culture Lagdd Specific
PCR mnuaneiu [15, 16] miﬁﬂwﬁwugmmuwamﬁm
Yoafiw (Toxigenic types) u TcdA'/TcdB* 1n
ﬁqmﬁ’ﬁmu 23 eAnlusavaz 37.70 wasgUkuy
¥ilp TcdA/TedB® 1w 5 s1eAndusesay 8.20
AIUEITU FandnawanadonndasiunsFneves
Putsathit et al.(2016) [17] WALANFIIAUNITANEN
P99 Imwattana et al. LWAYITIYIUNITNU TcdA/B”
11NN TedA™/BT UseanadSowag 13.00 [3] Lagain
HANNSATITIATIEVNTS Realtime PCR wazd IC
n3ranugihe CDI Ailidelindnfiv (Non-toxigenic
strain(TcdA/TcdB) 113 33 way 47 518 Anldu
Sovay 50.10 uazSevay 77.05 mudisu Falndlaes
AUA5518914%89 Wongkuna L@51891UN1SNUNU
TcdA/TcdB ¢ne3s PCR winiusoway 46.00 [18]
FmsuTuUNINAvDINEAI83D Real-time PCR WU
nMsAndeiivein A (TcdA) uavain B (TcdB) $1uau
23 ua 28 578 3N CDI iy 61 510 Aoy
Sowag 37.70 wazSewazr 45.90 muaau (Figure 4)
dmsulunduiftias CDI wunshndosia B (TcdB)
Wnnaie A (TedA) Snudosas 8.20 Ssdanndas

Science33-N4.indd 100

fluNs9IeUN1INU TedB asdisdoray 52.50 Tungu
#U7e Diarrhea [19]

100 TcdA and TcdB of CDI patient classifed by Real-time PCR method

2
%80
E70
=
g0
gso 45.90
a0 37.70
£
20
10
Type
0
TedA TedB
Figure 4 Percent incidence of TcdA and TdcB

classification in CDI patient group 61
(N=61).

aglsAmunsnundsiilinu Toxigenic
type ¥iia TcdA/TcdB FendrefiunisAnuves
Issarachaikul et al. [20] mmﬂumiwmu?ﬁaﬁ
Wunsfnwilunguitas CDI Geaneiugiingn TedA
iWsardaemunenuieswazliduamnddey
fvil¥iAne1nns Diarrhea yuusdlugfie COI uae
dlevadeudieds IC awsanu Toxigenic types N
wialouA TcdA™/TcdB®, TcdA™/TcdB wag TcdA/
TedB® wiiilevnisnaasusieds Realtime PCR
mmsaﬂamﬂﬁaumswu Toxigenic types viin
TcdA'/TcdB 91035 1C 1uwlia TcdA'/TcdB® 3
WlsnsAnwadaiilany Toxigenic type il
TcdA/TedB 8nte3a Real-time PCR 9ae8utiunis
WU Toxigenic strain 310 Non-toxigenic type U4
57991776 IC Fevilsinnswu Non-toxigenic strain
9935 IC anagLa¥NU Toxigenic strain 91175 Real-
time PCR wisTu uandliidiuinds IC anansaifiona
aua (False negative) ldunn dmsunsanunil
WERSIALAILINANTITNATIEINS IC HAuuAnAi

[T

W3R Real-time PCR fs¥ouaz 32.79 alnalAes
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fUnsT1B9uTes Chapin wazaMeTiAETIBIIWI
3819 Molecular aansansaanuNauiIniisiudos
ay 37.40 [21] uaz Jaqueti et al. tps1w9uly
Uszineawuin3s PCR anunsansiany Toxin wiy
Fuans Rapid test fe¥ovay 73.10 [22] uenann
d8afinsfAnuiildisnisendiineniléidu
Reference method iﬁmmwumﬂﬁlmﬁuﬁum Toxin
U N15ANYIVY Humphries wagAMEIIBIUINNTT
»529e875 Nucleic acid amplification test (NAAT)
vinldmsawuna Positive linauanUssanadosay
60 Jufevay 98 lunquite Mild uay Severe
CDI guaeiu [8]
3.2 AATENUTTEUAMNNYDIYANTIAINATIEN
75 IC (Operon, S.A, Spain) m“fj'aty;ﬁ'lw%’umj:u Col
TaeU3eunuas Real-time PCR (CerTest Biotech
S.L.Spain)
LﬁaﬁmﬂmiémuazLLﬂaNaﬁwmamﬂJmﬁ;m
ATINATIENID IC 91V IAARANURANAINUTD
narmvadeuldunasifunisnsialusesfufanses

(Screening test) Juvinlvitinaauaags fatuns

nsuisanmuesyanaaeus IC Jadudsiiddny
featiuayumiideievesnsilladeveanmd
AIdplianuUsyasdfnwiaanim (Qualitative) ve9
yannaouds IC fldeglasiUdsuiivuiuls Real-
time PCR &alfiduagsneddlunsinuaded Toe
WaImanTITIATIEINTIS IC uay Real-time
PCR evnma TcdA' 1i%e TcdB' (TcdA/B) aghila
sgrmiadunauin (Positive) liimmanisnaaay
ﬁuLfJuU’m (Positive) LLagﬁﬂﬂNaﬂ”l‘iﬁ/l(ﬂﬂaUﬂ/e?ﬂ TcdA
wag TedB fiduauitgliemanismaaeutiuduay
(Negative) iathuanisvaaeuvesis IC luieuiy
35 Real-time PCR wanlikalingsiuis Real-time
PCR fﬁq'ﬂmaﬂﬁwﬂaauﬁuﬂumamﬂﬂaau (False
positive) w3anaaulany (False negative) Laznin
NA91INT0 IC agdS Realtime PCR WAAINANTIINTS
fuasuranisnagoudunauinads (True positive)
Wionaaua3s (True negative) dsldnansuaudasa
n1snaaeu (Table 3) wagliuananauseidiunmunin
YoIPMAAaULaTTE IC (Table 4) fsil

Table 3 The interpretation results of IC method compared with Real-time PCR method.

Interpreted TcdA/B TcdA TcdB

result (N=61) n (%) n (%) n (%)
FN 14(22.95) 15(24.59) 18(29.51)
FP 0(0.00) 0(0.00) 0(0.00)
™ 33(54.10) 38(62.30) 33(54.10)
TP 14(22.95) 8(13.11) 10(16.39)

waewe TP = True positive (HaUIND39), TN = True negative (WaaUa34), FN = False negative (aauuaeu), FP

= False positive (RauInUaaw)
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Table 4

Quality evaluation of IC method compared with Real-time PCR in the CDI group of GDH

positive samples. The table showed percent values of sensitivity, specificity, PPV, and NPV
with 95% ClI of TcdA and B, TcdA, TcdB, respectively which were calculated by MedCalc

(version 23.1.6) calculator online. [12]

TcdA
%(95%Cl)

TcdB
%(95%Cl)

Result TcdA/B
(N=61) %(95%Cl)
Sensitivity 50.00 (30.65- 69.35)
Specificity >99.99 (89.42-100.00)
PPV >99.99 (76.84-100.00)
NPV 88.89 (84.67-92.06)
Accuracy 90.00 (79.60-96.20)

34.78 (16.38-57.27)
>99.99 (90.75-100.00)
>99.99 (63.06-100.00)

85.98 (81.98-89.21)

86.96 (75.87-94.21)

35.71(18.64-55.93)
>99.99 (89.42-100.00)
>99.99 (69.15-100.00)

86.15(82.52-89.13)

87.14(76.09-94.34)

NHANTIATIEVUTLTUANAINYBIYA
ATIVNATIZITT IC (Table 4) Wudn s IC Aildog
ganuansaula (Sensitivity) osUszanusosas
35 fU TcdA, TedB wagiiiutuiedosay 50.00 fu
TcdA/B Ssdonndasiunisdnuives Fedorko uaz
ANEIIE9IUAIUIIUDINITATIAIE Rapid test
ogfiuszunafosay 30-50 [23] uazaonAdesiy
vrmsineieesieauanulinesds Enzyme
immunoassay (EIA) in1ul110911959152930 TedA
wag TcdB aglutieiosay 31.70 fsdewar 55.20
[24, 25] waySeay 43.00 H9508ay 98.00 MUAIAU
[26]75 IC ﬁiﬁﬁagﬁuammmmﬁﬂmw (Specificity)
wagAINSYIIUIENaUIN (PPV) gainfiusnnnines
a¥ 99.99 AU TcdA wag TedB Geapnndosiuns
31891489 Hernandez et al. (2017) 57891431019
A5I9UATIEY TcdA wag TcdB ¢gdd IC uansan
Anuhiuszanusesay 50 fio TcdA wag TcdB Wal
A1ANNTUNIEgIUTEINTeYay 95 felewar 98
[27] mﬂﬂ'15ﬁmsﬂ'ﬁll,amﬁi’mmﬂwmﬁqmm’mﬁaﬂ
nirfiseylilundn Susiinegeuiu3euiiiouiuya
71539789 C.DIFF QUIK CHEK COMPLETE® (TechLab,
Blacksburg, VA) Cytotoxicity (Operon, S.A, Spain)
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Uszanausowas 30 waz 40 mwasu [9] ooy
INsIZNAMITILIUA0619999158 7 AT Toxin
FUINNIUTZLIN 0.5 WuAnadnsIzi
uag3d Cytotoxicity laansndniuniiusiin A uag
B vasdold dmsumaudunzuesangaas IC
TunsAnwiiiidgedeannndosniuiiszylily
AN SuaiTilavnsaaeafiouiuid Cytotoxicity
ueNNIs IC AdslrnIsvhuenaay (NPY) uaz
AATIgNADY (Accuracy) wnnindesay 85 Vi
TedA uaz TedB 8née agnslsfinunisdnunilvhls
N51WIYAR51938 IC Aldegiinunnluseivi
annsavausulauiinalddmsunisnsanlungud
Uy CDI wazAIsleis Real-time PCR dwsuvios
UftRnnsiifianundounsatinsgidugadieia
UszAvBnmnsnnitadelse COI lWignsasnniy

WNNNIATIVNATIEIEETT Real-time PCR
muwuadggia Ct < 40 wlanatunauinuse
Positive WagA1 Ct > 40 %38 No signal wuanaiduy
NAAUMID Negative UifiTervanunanfasives
U (Product specialist) Tdayainlneadsnd
3 IC wanamauINUIRUsINg UL UNAGaU (Test
line) 9 NA1TEUdIBAIERLTaA Ct 10933
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T 33 aUudl 4 nsngIAu-Gamay 2568

58153Imemansuazinalulad

Real-time PCR < 25 (C, cut-off = 25) §awne C,
> 25 91aliusnguautdunIsvaaay TcdA was
TedB 119991033 IC Sanulifitfesnd s Real-time
PCR wn daugfifesiosntmmauinisetunauan
uarauYesds IC Aldegnseiuan C, cut-off g
Y997 Real-time PCR fiUszanawilnsdamnayn
psIvRATIEVLeds IC I C digendn 25 annds
a1u130UsBINIYRN 5935 1C analudamnn L
wigauun g ﬁam‘fu@%’a%ﬂﬁﬁwmimuaau
(Verification) AMANYDIYARTIVTS IC laenadey
e C, cut-off dm3u TcdA uaw TcdB Wiofnw
mililavesnns1933 IC Mgy Tnegidevnams
NAFBUILATIZINAL835 1IC LTBUAUNANITATID
ATATUI Realtime PCR @l#i¥u35819540u
nsnwndsi Tnefinnsanmen C, cut-off g
@319 ROC curve waghlanaguiauedn1saneun
mmgﬂé]’awmﬁuﬁiﬁ ROC curve [13] Ingilas1es
nlUsunsud393U Stata® FauanamansiasIzh
39 C cutoff fiden (Selected C, cut-off point)
lursnandunsdmsu TcdA (Figure 5) way TcdB

v
v a

d115U TcdB (Figure 6) MUAIRUAIT

o
=3

Sensitivity
0.50 0.75

025

0.00

000 025 050 100
1 - Specfficity
Area under ROC curve = 0.7807

Ci cut-point
257
559
N84

% Senstivty
8§70
8750
1500

% Specificity
7358
1541
1541

% Correctly classified
7341
1105
7541

Figure 5 Illustration of three selected C cut-off
points on ROC curve for evaluating
positive band detection in IC kit for TcdA.
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103

1.00

0.75

0.50

Sensitivity

0.25

0.00
L

T T T
0.00 0.25 0.50

1 - Specfficity
Avrea under ROC curve =0.7647

Ct cut-point
103
U4
U4

% Semsitivity
000
10.00
60.00

% Specificity
7647
84
1843

% Correctly classified
1541
7105
1341

Figure 6 Illustration of three selected C cut-off
points on ROC curve for evaluating
positive band detection in IC kit for TcdB.

PnmsAwaaesfunuideds C, vos
38 1IC d 93U TcdA waz TcdB (Mean(95% CI))
WU 26.59 (24.96-28.22) uag 25.39 (24.04-26.75)
AUAIRU usileten C, u1iAs1esk ROC curve
wudladnidengavuzaudmiy TedA (Figure 5)
TcdB (Figure 6) #® C, cut-off point 71 23.59
24.43 puaeu InguansainulilazAm

uay
uag
FUNLENTU TcdA wag TcdB winduseeay 87.50,
75.47 wavsouay 70.00, 78.43 MmuAIRU LAyl
ANNIMUNAINGNABY (Correctly classified) Tu
sgaulUunansiniusesay 77.05 [23] ﬁqﬂ?uﬁqmmw
W IC Aldegdanunsonauinanmasudeansn
wuinilen C Fmnsauiiolouiuds Real-time
PCR d 3 TcdA uag TedB (C <25) FalndAeeiu
NSANYIVDI Lee LAZAMSLAAIAT Ct cut-off point
299 TedB 910735 EIA WINAU 26.20 Lagianial AUC
Wiy 0.795 [28] agslsAnunis@nwien C, AU
IC §sdisne9utlon

v
aa Y

Nuidedidendantidaiunsaleis

<

Toxigenic culture [WUd919Blalasan Aaslivios
UfuRnsamzuuaiiSeviin Anaerobe foeiinly
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Finwruazn1sulanatuge fedldaudssinasangs
wazlvsresnanuuusrana 3-4 U lauunzwnng
SOADYNALNONITINEVDINNEY BNITIS Toxigenic
culture Lilasnsaduunviinfivreudols {Ideds
\dan1973 Real-time PCR 1Ju3Sd98a@eiivarenis
Anwlas1eaunaUseansnnuedis Real-time PCR
A Y adY a vy

Paunsaluduiseonedale

4. a3u

¥ARTIANATIEI Rapid test 35 IC Tivjranld
feumnzandmiunsnsaiivuesde C difficile
¥in A uay B 1Dowilunduiitne CoI flasand
AN wanIr1ALly AIALT NI LATNANTT
muasvaglusziufiannsaseusuld dmsuvios
UfURnsAfiAunTounazAnenimn1ngia
WAATIEINNBYTYING1AITENITNTIANILTT Real-
time PCR 1ilonT298udunansnsIadingz

5. infnsssuusenia
YorDUNTEAM ATVUN.BYINY Wosls tin
ermanitiugnis Atelimuusidndenns
wazlasamaifeilisunueavyunsidelamenuia
sysNFnansladNnTzIAYTA Jauussunad 2565
veiuduinsinunilldiinalsslovivie
dladnndela o
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