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Comparison of Clostridium difficile Toxin A Immunoassay
with Cytotoxicity Assay

Jung Oak Kang, M.D., Jeong Don Chae, M.D., Jeong In Eom, M.D., Dongsoo Han*, M.D.,
Pil Whan Park**, M.D., lle Kyu Park, M.D. and Tae Yeal Choi, M.D.

Department of Clinical Pathology and Internal Medicine*, Hanyang University College of Medicine,
Seoul, Korea, Department of Clinical Pathology, Gachon Medical College**

Background : The most reliable and accurate diagnostic method of Clostridium difficile-
associated disease (CAD) is considered the detection of toxin B in stool using the cell culture
cytotoxicity assay. But cytotoxicity assay needs cell culture facilities and labor intensive. We
evaluated an automated enzyme-linked fluorescent immunoassay for the detection of Clostridium
difficile (C. difficile} toxin A in stool specimens.

Methods : Two hundred sixty-seven stool specimens were cultured anaerobically on cycloserine-
cefoxitin-fructose-egg yolk (CCFA) media and tested for toxin A with the VIDAS C. difficile toxin A 1l
(CDA 2, bioMerieux sa, France) according to the manufacturer’ s instruction. Cytotoxicity assay for
toxin B (C. difficile Tox-B test, TechLab, Blacksburg, USA) was performed with 42 toxin A positive
and 40 toxin A negative specimens using HEp-2 cell monolayers grown in the 96-well microplates.

Results : Toxin A positive rate (26.2%) was significantly higher (P=0.013) than the culture positive
(17.6%) and the agreement was 82.4%. The agreement between the toxin A test and the
cytotoxicity assay was 92.7%. The sensitivity and specificity of toxin A test were 89.4% and 100%,
respectively. All the 42 toxin A positives showed cytotoxicity, but among the 40 toxin A negatives, 5
showed cytotoxicity in cell monolayers.

Conclusion : There was no significant difference between the automated, rapid toxin A test and
cytotoxicity assay (P=0.07>0.05), so rapid toxin A test could be used as a routine method. However,
toxin A negative and toxin B positive C. difficile would be not detected by the toxin A test only.
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g2 Mg L HURdAEE A w$ F2838)
. C. difficilec] BA43te EHQ Edhole B4 A
% 54 B7F len o] FF2 AL Avd A4 A
TAFLE EAI|E gt AT e HagL
3% BAEolg JFAE AT A fole FF2¥ BT
g 7100a @k £ Mot dfole nE
£2 15-10%2 ¥t B2 A4 C difficiled B5
33 o= Fo] gl Aol EAolt(1).

54 AE enterotoxin®] Bt % 31 rabbit ileal loop =
Do A fluid accumulation®} enterocyte®] €4S do7l
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2, 3]. & BE cytotoxin®] il E 3l wjFA|Z]
A EEZd] A EHA(cell rounding) & Y271 54 A
9 Zgd YEAEL sle Aoz LA Yot A
A A FHAES dodleHle gdutdeg EX A F
7t o 484 oz ¢3A Qok4). a8y 3
2§ o] &g WA B APl F& Ad UIF
Ao e HE AU & gida 4 B U o
Az Ao FAsol do] 7MedtRonz ol &
Aole F Eie] FFFE] do¥E FHE + o
(5],

FAA #d A 2 diF3d e Jded e 2
2837y, EA9Y9AAY 59 AEF Aoz &
A A EBe 54 BE &3 C difficile WL TF
BB E A5t dAAste Ho| dutyelrt. a B
E3g E27AA U1ZEY SolEE A Fvio AT
3 THYBtE 2 (6-8) MBS AEL =YUsA AHE317)
ol Mol ol g Hrivt Wasith FEHE 547
ALE BWrtE v et ez N EEAHA BEY
o2 ALHY FUME ol A FEE HAY
ALY} NEELHALE ¥n AF3 Rae gt
olc] AFAEL AESHHAIE BEYLE 3o
bioMerieuxA+e] VIDAS C. difficile Toxin A II (CDA 2) 3
AL S EE Hrbstazt A

M2 o

1998 d 19 EE 19999 12¥71A] 2337 C. difficile
4 A FAL A EAR FApe] APA 267702 C.
difficile ¥ S4 AZALE AAIEAT. ©] F 54
A3 2749 54 A F40IAW 40HAR Axd
< o 8T MEEH4HAES BHADE AABIR G

C. difficile 1Y : M FS AT AHAE Z H& ¥
24A] 7} prereduced cycloserine-cefoxitin-fructose-egg yolk
(CCFA, Wit 3o}, &) wiAld HFF ¢S
7173’3 AH(Anaerobic System, Forma Scientific, Marietta,
OH, USA)I A 48A13t Wi AR Y. A H e TR Zo|
At @18 233 2714 AL 2 olF AUuY
3 714 2AAAMT Agde #PSEE VA AT
574 J1EQ rapid ID 32A(bioMerieux Vitek, Hazelwood,
USA)E AH&3td F3 8t

SA A HAYHAL - gH oY FE ¥ 300uLE A
A 32k 900 uL o} 412 F(1:4 3 4) vortexst] 3
AL wtETH FAAL 12,000 goll A SE o] 4 R4 A]
A AEYE AR, 459 300 uLE VIDAS C.
difficile Toxin A TI (CDA 2) Reagent Strip®] Z A wellol]
¥.& I Solid Phase Receptacle (SPR)¥ A =& A}
Z8)(VIDAS instrument, bioMerieux sa, France)ol] Z3HA|

4IE, APE, AFL, BEST, HES, A, HElE

Zich. W) HA} Alelt} standard (data® A AA|A 257
AHE 7HE), A A=, 24 dxx A e 2ol A
3l T}, VIDASS] HAMYEl £ enzyme-linked fluorescent
immunoassay (ELFA)°]| ™ 7| A7} Al g o2 &3l <F
FAIL F AI(FE £ S49)7F vsith

SA A RS2 AH(Blocking test) : 4 A ¥Ao]
v oajkal A 49 AAE FeR FARIH. 3
T EAE HAANE 5S4 A QA A9 2 e r
Aeldle A2 (HA 06mL TL)ES ALR3IHY.
CDA 2 Reagent Strip T/ & 4| 8ld & 7H& “block”
& 3 7l “reference” 23 FEA)SFA TF. Block stripo
£ blocking 4] 2¥(goat anti-C. difficile toxin A) 10 pLE
reference strip®l] & reference A] 2F(normal goat serum) 10
pLE 718ttt 2S5 300 L. &4 F stripelth
7+t ¥ SPR¥I} A Aule] A7 A 2 7} (blocking
P e ) E AFeE 28HAY.

MESAZAL ¢ 1) HEp-2 Al ¥ 4] 96-well
plate®] 7} welldll HEp-2 Al ¥ H894(1.0X 10¥mL)&
200 pL & EFg th-g 37T, COvjF7IeA 35
ket MEGSS HEAT. 2) MESHYAAE 4
& AA AP ¥ BE(-200)E AAAE 55U F
02mLE F3ld gAY 1.8mLel 7} o & AU
(1:10 3] 4). 12,000 x goll A 5& T+ L4 AL F B35
AL 045 um Fo 2 AHAIFT. 3) A F T
AEE2E wellE A3l o™ 3 welldlE phosphate
buffered saline (PBS) 25 uL, ©& welldls 3=4(C
difficile Tox-B test, TechLab, Blacksburg, USA) 25 uL&
7tk AFY 25 uLE F welld] 7HE ¥ 37T,
COz W7l A wiFatRq om 2442 3 4872 Wi
Fo) BEINAT. FHNRE FAld HAEAESD. Al
ETEZ9 50% oldol TEA W 54 B FPLE
w3 A ‘

EAAzE : slFHAIY 24 A HIHALY vinde
McNemar testE Al-8-3ta] PZH& 731 Brlst| 2 (H
2] g z}o]: P<0.05), MEEAZHALS} S4 A HEHAL
o Rl MEELFAAE EFoE B2 ARG
Ate] =S} BolE ¥ Pte Tatad Hrhetatt.

2 o

1. A4 A £ 267 8HA F 4 A G4
< 7090(26.2%)A 2 W F FL 474(17.6%)= F&
A FAE] FAdA T} (P=0.013), B2 AFA}
9} i kAL U] &L 82.4%°] U TH(Table 1).

2. B& A FAHolY C difficilec] W IFEHR W
356 F, 2342 B4 A AGHALE AAE A3 204
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Table 1. Results of toxin A immunoassay and culture of
Clostridium difficile
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Table 2. Comparison of Clostridium difficile toxin A
immunoassay with cytotoxicity assay

Total(%) Cytotoxicity — _ e ——— Total (%)
_ . assay (N) Positive Negative
35 12 47 (17.6) Positive 42 5 47 (57.3)
35 185 220 (82.4) Negative Qv = 35 35 (42.7)
70 (26.2) 197 (73.8) 267 (100.0) Total (%) 42 (51.2) 40 (48.8) 82 (100.0)

€ blockingo] Ho] B4 A FAAYLS Eldlgieony, 3
d(13.0%)l 4 & blockinge] HA @&kt a8y
blockinge] <td Al AA 2T NEEPHAMNA =
& B FAoE e, gz 3 g Al f
Qoz FFHARY, Al AAEL F3to QA
A RIQPonz ol TP E3ch.

3. 54 A A9 HAS NESAHAHAHES BRAD
£ BAld AlgEIE Y 820 F, B4 A AW 42
HAA B E4A B g2 s} 1004 A5}
agv sddXe AA welld FEL 33 well BF
AA 100% AETEAYS Jdelio], dEH T F3dL
1008] HHAIA AHAR 29 2% £33 FAAAH
& YEIY. B4 A 40104 4034 F S4B
FAAA HA 59 AR} METEYHAIE EFYHe
g FEH S W, 54 AQANVIDAS CDA 9] 3t
TE 89.4%, o2& 100%°]R oY, F Wzl &
AR oz {3 2ol U THP=0.0736)(Table 2).

T

Fan 5(9) L¥3A 3do] At A FW
BdFE T3 Hst] vyt HujFPALE 9E )
A 2AE HAIZ AR ok Tk FZsHA o]|FA
AdE HAA ] 8% C. difficile 4 A7} FA o]
Ao B ole 49 ¥ 4R REE A
Aol gAFEE A9 A$ AugPFA g C
difficile B4 AZAIE AN YP3le ol AEHYE AAL
ot =3 Zo] JFEAI Af2Re] AHE v}
AXxE 44 39 o A= C difficile2 AF
Ay Aol gl fE AALEe] S g2
Hixz2 daystel g o ddch,

E AT Bh A YHEL 262%24, ©] F(10)
ol AXEA(54 B) YA E 23%9 RAEA oY o
E01)9 4 A FAHE 98%ETHE W% =3tk o
% (11)& bioMerieuxAt2] VIDAS C. difficile 4 A7
Al FIEE AHEII e, ©] AFe ¥ UidEe =
< v B (equivoca)E W-EN (6, 12] ¥ AFAMEe
MZFA AEFQ VIDAS C. difficile Toxin A II (CDA 2)&
AHEEIR o B2 Alol7t E £ g3 WYY FAolv
Ao BE zteld F= Y& Aol

BEAUGHAAEYE o83l B4 A HEde
AE3E AFEY UAEE AL 27 50%-60%
2 ggtovt(6) 2o MFE AF9 A% 90% ol
02 molAon, EBolek JfMF: ci(7, 8). B
AFoM e AEZEHYPANE BTHeE AFe9US
o, 54 AZANVIDAS CDA 2)8] 9iZl=+= 89.4%, &
ol 100%°1R e, F WHItd FAHE 9
g alole URLBRE o] AEFES B4 A9 dAHAIR
A3tz HAdn BAIAT. ol 2L AFE
3713 Buter 5(13)9] YA E 90.7%, Sol% 98.6%
9} f-A13td 2™ De Girolami 5(14)¢9 9173 % 85%,
Eolx 99% 9= fA}etATh.

C. difficile M SA e AA A, &9, F7A W)
¢ 29 Bz Fo wetr HARvier HAle
FEol 4FE Aozt & § Jon EF B4 YA
BZE A HALsol St 2 C difficile A% A% A
dioz o]&5H7| Y. a8y #F9 Ry =
273 ] 9] 7] vl AT T EFHoE AlS
2 e U Holth. o HHdAM, 2 A FAo
u C. difficilec] M FHA FUD 47t @k
(35/267, 13%) 1 3 2392 S A JEHALE AA
% A3} 204 = blocking®] Ho] & A FAdYe] ¥
Ho] Wi FHFAIE T B4 ARAL RS 4 5 3
A3L, 3 E FEA22 blockingo] HA ¥penz
Aoz BAE = Yot 23y AdHAA
HFINE A HA BF MEEAYHANAN 54 B
FHoR e}, B4 AY 477l Wl FolAd d=EL
2 F3HA X Aoz FHE £ gloy o g4
Z} A2 AZALE A R 1 9A-¢ BEIA
WA e Rt o/d Aol B2 A FEEB %
Aolglon} wigkdl A AU HAAE] 1999 10
¥ ol Fo] Eo] #FHAEY olv A A9 B
< ZA LA ddeE FEE Fx YA E AAL
sttt :

At oz EXMA C difficilee S5 A% E4 B
E BA e Aoz deA denv(y, 5) 19924
ARE 54 A 24, 54 B AU FFEo By
3 H(15-17). Kato S(18)& Ao} &xte A 4
At @A 3 BFAT BEAA 542 A 4, 54 B
G4 FFEC] 6.7% T HATT BudHA, o
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23 FFEC] AU A Lol o d2AYL o2t
AdeA & B3R E3sitt. Kader 5(19)& &olat A
AbE gzte]l WAA 1,061712 54 A, 54 B, 4
At 4 B Al T2 Yol HAR 2, 54 &
A 216744 3 24 AEAAYHANT FAPA HA
7} 18.5%, AL EAZZAAL % =4 BT 44< 4
A7} 48.2%, F Fa27t BAlC ¥4 AAF 33.3%
olitty Hu3HEA EA A% E4 BHALE FAd
AANE AL FAsECH B AFAN B4 AGARSL
E4 BAAIE BA AAHA 824 F, 52 A F
Hold 27¥MNEe EF 54 B FALE U} 100%
g 3gch. E4& A (CDA 2)¥ SAoldeyd AEsE
AR B4 B FA0IAD 54(125%) =54 A
24, B4 B FHY =8 #FY A0l o H)
FAALR C. difficiles #2]31A] B& o] & FH A
E 23 e, ol Kader 38 A& F C difficile &
& AZAS 24 BHAIE BAlC] AAldol dvte 2
£< st FE Ao, Kader 53 B 54
AT FAelAd Afe g4t AN C difficile
E4 A8 4 BE 47 HARIA vlad dFE e,
FHELS QAP L o] &F C difficile 54 A 3
‘2 9 EA B #AA AZd #F Harl e (20)
o] EREAANE B4 A fFAAZ FEHUYE TF EF
dqx E& B #AA HEHAen 54 A AV
AEHA G 2TF 2F 52 B FAAE A&
2 gkt B

gZF CDA2E °| &3 =4 AZAIS AXEAHA
9 i FHA 5L AL B4 A S, S4B HA4
9 FF9 dAAA ooE ¥wE ¥est dAx, o
g AAYEYN FHEL AYNEEE o1& C.
difficile 54 A #42 2 54 B 32 A&EAY
Hla A7t gastelE AZd.

# =

FaA 2 AdAZeld fRE dAd S AdE)
98t C. difficile =4 A AAY AFHAD 267709
ARANZ, AFs A2dE AMR3te C difficile 545
A 3338 2HS9HANVIDAS C. difficile Toxin A I, CDA
)8} C. difficile MERAALE HAIH o, olF 827
Az NESPYHALE 48t CDA 29 HEe &
ol g A nA st

1. B4 A YAHEL 26.2%, Y I 17.6%=
Ex A FAEC FAsA wkon, 54 AFAS
v g AALe] YA &L 82.4%°|UT}.

2. AIZEAAAE AEYLE TS W, 52
AZAKCDA 2)¢] TZEE 89.4%, SolE& 100%°]
e, F Wzt FAHR {937 Aole |AU
ov2 CDA 28AME C difficile 4 A9 43HA

ZHE, AMYE, dH, sSF, Y, Yo, 2ue

2 A E £ vty gesEd.

3. B4 AEe A0y AXERHAAN Fa
B ¥AoIYd Sdle 4 A S, S4B YU =R
#Z2d 7t5Ael eyt C difficiles £l 3R £33
ol & FH A= ZIA.
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