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Utility of Tetanos Quick Stick® Test for
Selective Tetanus Prophylaxis

Yoo Sang Yoon, M.D., Eui Chung Kim, M.D., Woon
Hyoung Lee, M.D.', Sang Won Chung, M.D.%, Jin Hee
Yi, M.D,, In Cheol Park, M.D., Ho Shik Shim, M.D.

Purpose: Tetanus is still one kind of major health problem
in many countries, so tetanus prophylaxis is very imporiant.
However medical interview and wound description are not
always enough to determine the tetanus prophylaxis. Thus,
we assessed the utility of Tetanos Quick Stick® test for
selective tetanus prophylaxis in the emergency department.
Methods: From September 17, 2003 to October 4, 2003,
180 patients were studied for 14 days. Tetanos Quick Stick
® and ELISA (enzyme-linked immunosorbent assay) were
performed with 180 samples from 180 patients.

Results: The Tetanos Quick Stick® had a sensitivity of
79.6%, a specificity of 99.2%, a positive predictive value of
97.7 %, a negative predictive value of 91.9%, and an accu-
racy of 93.3%.

Conclusion:; The results of our study revealed that the
Tetanos Quick Stick® test is useful for selective tetanus pro-

phylaxis in the emergency department.
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BFES AAME 3 P Fol 2 APy dHFTL
3 goxoz g & ot A AAHcR o
x| A A3l % oW XA) (tetanus prophylaxis)
= CDC (Centers for Disease Control and Prevention)
A AAE 4HE 2D gled dHe] FH & o
FEY] HA ke, A 71 o HE E I HEF A
g o R utz} FAHE Fholmu gulitE HeF2EY
& FARIEE Fsa Ao} (Table 1,2)7. 28y o]z
Azo] drisitiet® $atel TA o FA g 710l
B FAY g3F oA MArt ded FAQAE 2
Aa717F gt o eyt Ao dEH
2 Pt nodFzEd g FAlEte 297 g ol
g ol e v & Ve 3 BE g HgIEREYY R
o7} gabgich,

ATAEL BFF FA Arke] A HALE S8 A
® Tetanos Quick Stick™ FZAHAI 71EY ANE
ELISAZ &A% Zxe} vlwdle Tetanos Quick Stick
P AA At 3F o HAE HEAH R sted =¥
o] Hl&Ae 7hedE gt At e

oata W
1. 97 et

20034 99 179%8 109 4274 149 B Anets
A3 APANE Aa HUE Lueln quas
He SEUEANZ WAS BAS WyoE sHun
DPT 8% 9% HA1s] A8l 24 vlasl dohe
SR RERE BT

FH A% AR WA B5E RAAR AAE AYsn
2 AYEE FAR Sol A H0E 98 Lok 3
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Table 1. Tetanus Prophylaxis in Wound Management

History of adsorbed

Clean minor wounds

All other wounds

tetanus toxoid Td TIG Td TIG
<3 Yes No Yes Yes
=3 No No No No

Table 2. Wound Characteristics

Nontetanus prone Tetanus prone

< 6 hours old > 6 hours old

< 1 cmdeep > 1 cm deep
Clean Contaminated
Linear Stellate
Neurovascularly intact Denervated
Not infected Infected

9 2 23R 2o $EARAHC S B3 F A7R
7 gaeld) WA Frekn FE A% WA
o g& BAES TRAAT

2. 7=

A7 AME Tetanos Quick Stick™ (o183t TQS) 7
= #9719 GAMMA 34} Ao Hd9agnEayy
H (immunochromatographic assay)& °©]&3% %4 ¥
Moz adF A #55 B=IG FAA dele O
7 2ol HAlg 7)|Ed] Wolwalw ol Lo WAE 3
7t 1B BE T e FE-¥4 AFA (antigen-
dye conjugate)st A%t Atk o7d 71E9} A &
o}?l+ dilution buffer (detergent 0.1% and sodium
azide 0.05%)& #7lstd IA-FL-Ma B4 (anti-
body-antigen-dye complex)S 438 % (test w1ndow)
o7 olFAZIYt AF A< "é} &
A =z, 43 A3 F A = (g

[U/mL)e)dd 2§ Fe4 WJ% g gz FHole

r& o
Jz
He
o,
dz
]
i
o

Fig. 1. Procedure of TQS assay

% 2
TE e AxEd e
2zt Z4§° BE e 92 3 oF 208 ool HE F
3} iz F 25 524 oyt el ez dx F
ot vehta A ol UehA] gow gdez st
At
3. A+ U™

Ol

@ WEARYEH Ad o 2 mlE A TQS o F
W (30 d) dol=d F dilution buffer® A W E
olmelx 208 & A7 AT 4 AFE B AT
(Fig. 1).

@ g
3000 rpm 2.2 1087 94 8 %
Fa=

® W% R#% ¥y oz ELISA (Enzyme-Linked
Algstarct, Al =
4 Immuno-Biologic Laboratories #AF2] Tetanus
IgG ELISAE At&-stgct. EMvH-E wash buffers
ZHF4E 1:10 8438l working buffer® 9531 34
g 60% B AA2olA vieksta 3143 H YA working
buffer2 AAE 308 FU¢ F2oAM wjdstn oA
working buffer2 2]43ldr TMB (tetramethylben-
zidine) substrate® 7}l working substrate solu-
tiong THE ¥ AF2o|M 208 E<t wiokE T TMB sub-
A2 o 450 nmolM FEE

a2 Gel & Clot Activator FBol Ho}
T HAS YT 2ast

Immunosorbent Assay) AAFE

strate® Ho] W&

2 23890,

7T
o £

Negative:
one color band

b =
o oD

Positive:
two color band
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A Ql: SHA TIAME Ollgt X8 S8 Tetanos Quick Stick™2

784/97

@ TQS A4} 239 ELISA A4 2348 wmsiel 0z
%, BolE, SHdEE PASE, FFEE THET.

4. A =M

438 A8 SPSS for Windows 11.5 541 Z219)
g olg3td EAslgtt A 7 vlnE ttestE ©] 83t
da, zt dEy ¥mE ANOVA test® Aldstgon
95% AN 7He AMgsled pgrel 0.05 Eok &S o FA

C 8L 399, AA HE A% 43.3120.94 <l
(Tab]e 3). ELISA] o =3 ¥ 97 9 0.41
+0.94 IU/mLo g dze #Bd 0.52+1.05 [U/mL, o
e B 0.270.71 TU/mL2 ¥ 3 #4F Aol7t
ARt (p=0.063). A7) 1398 A} 4153l B
AE A vt At gAR e Rl (p=0.001) &
AN EXou 214 ol%del A9 152%E YL s B
& o, AZRAF F g dells FARLE R T Aol
€ 1AH (p=0.33) (Table 4).

gxo g fejsirta BA e
2. ELISA ARt TQS HAHZ 2t

< | In; TQSy 449AM FAoldi, 42 1369olATt.
ELISA #dale #4¥F 34 0.1 1U/mL o3& e
#& o ELISA 442 549 oIz, 4L 1267010

P olo) W TQS FAAN] WA 79.6%, Eol= 99.2

1. CH& &R

Q@771 B Augs WY SFNRAESG APAVA %, PHAZE 97.7%, $HANFE 91.9%, FEE 93.3
B2 e 24 o3 &4 F 180 AA HAHE At %A+ (Table 5).
Qe o F @At 1079, A7t 739, A<l 141 ELISA Z3o] TQSe ZAE div|std s3F A o
Table 3. Characteristics of study subjects
Age (year) 2~10 11~20 21~30  31~40 41~50 51~60 61~70 >71 Total
Male 10 6 11 20 17 12 17 14 107 (59.4%)
Female 8 4 13 9 11 13 9 6 73 (40.6%)
Total 18 10 24 29 28 25 26 20 180 (100%)
Table 4. Comparison of tetanus antibody titer in study population.
Number Mean + SD (1U/mL.) p-value
Total 180 041+094
Sex Male 107 0.524+1.05 0.063
Female 73 027+0.71
Group Physical check-up 141 024+0.61 0.001
ED visit 39 1.08+1.49
>20 years old Physical check-up 141 0.24+0.61 033
ED visit 1 0.17+0.18
SD=standard deviation
Table 5. Results of ELISA and Tetanos Quick Stick® (TQS)
ELISA Total
-+ -
+ 43 1 44
TQS - " 125 136
Total 54 126

Sensitivity=43/54=0.796, Specificity=125/126=0.992, Positive predictive value=43/44=0.977, Negative predictive
value=125/136=0.919, Accuracy=(43+125)/180=0.933
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7} 0.1 TU/mL vl e TQS & 100% (109/109) <
Adolder 0.1~0.2 IU/mL AMMe 94.1% (16/17)7F
=4I, A 9747t 0.2~0.3 IU/mL s 75%
(3/4), 0.3~0.4 TU/mL M= 28.6% (2/7). 0.4~0.5
IU/mL “lX & 38.5% (5/13). 0.5~0.6 [U/mL <)A=
16.7% (1/6)%F &4delqlct. ELISAY #A4HE &4 97t
7} 0.6 1U/mL o]delM e TQSE 24% Z5F %AolAth
(Fig. 2).

3. HEE MY Al HIt

72t A5l 3F FA 9rke 2~1041¢04] 1.84+1.89
[U/mLE 7} stoy d5dzt sode% 343 24
3 41~504914 = 0.06+£0.04 IU/mLE 71 sk o]
F AR E FAR & BAH(Fig. 3). 2~1041F
B vwated el T4 £EY FH Arke FosiA
(p€0.001) RobA sileyt vejA] T4 & Tele fofdt
Aol it sHEE ol Ha gAzkl 0.1 IU/mL o]

3 HIEL 2~104 TolA 94.4% (17/18), 11~204
TlA 90% (9/10), 21~304 &, 31~404 T oAME
2t 7} 58.3%. 58.6%2 ZAadAm, 41~504 Fel|A
3.5% (1/28)2 7V ket (Fig. 4).

4. 20t7| DPT & /50| 2 H|w

DPT 71& HZF 33] o4 Alade] =Rlg Al 789 3}
3% A 97k 0.63£0.75 IU/mLE, Z°}7] w) DPT
HEE AR &2 1299 0.06£0.03 [U/mLET} &5t
ot BAHLE folt 2ol gIUT (p=0.085) (Fig. 5).

5 Td & 770l ThE H|w

897] olF Td AEL & 699 34 97t= 0.08+
0.05 IU/mLe2, Td 3% Zdel gle 12699 47}
BEZ 0.2540.64 [U/mLET 2388] |<stA @t}
(p=0.006) (Fig. 6).

No. & %
100 041 \
100 1 *Tetanos Quick Stick®
[
2 .
] 75
£, 50
P 251
e 0- | ] k I V—.:’_‘.j
0 0 0
2 %]
;9‘} 50
100 T T T T T T T T T
0 0.1 02 03 04 05 06 07 08
1U/mL (ELISA)
Fig. 2. TQS result in a given antibody titer range
30} *p<0.001
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Ages

Fig. 3. Tetanus antibody titer in study population.
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a2 #

7E "Agoz o] ol ¥H|dhe AHELY tetanoplas-
.

AAsEE 24 A o

o £3& 9730 2
o] dAslojol gl Ho| shgaitt. ARIIE 2ol 5647t
2 chekalA gt 80%7F 149 ool th. Z

. Aol Moz #HA

\‘I
=
o
sﬂz HJ’
X
ry
i
0,

Aot} dHFLR dfe] Thed FFE FA 3
o 1927d A A o] F 1940dTthRE AA St o
el AA A sHEEe] s e A8 Foi8c
19473 10%r ¥ % 0.399] fHEc] 1988l 109
F 0.0282 ZasActh 22y op = AAA ez A3t 50
ok o olakel APyt wAlEtaL glof sHF] e B
A7E A% 27T e Aot

vl e 3Ed RS gt HZe|ejol, T
Ehol=d Wds) Abdte H7HE DPTE AF 2, 4. 644
goll 712 FF L st slen 187093 4~649 F71 A
Z F o 10dv} TdE 37 AE5E e A%stn U
Poaeg AAZe faopr] olFde F7 AFel MY
gA] g7l ot % ARl Fo T A Ak velrt

100 *p < 0.001
80 1
60 58.6
40 } 385
25
20 t
3.5 8
0 ! - - a D
2~10 11~20 21~30 31~40 41~50 51~60 61~70 >70
Ages

Fig. 4. Proportion of tetanus antibody titer > 0.1 IU/mL in study population
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Fig. 5. Tetanus antibody titer in DPT adsorbed group and No
DPT group
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Fig. 6. Tetanus antibody titer in Td adsorbed group and No

Td group



100/ THstE=QEslX): M 152 K25 2004

2 FA3 gasln 53 654 o) olM e divksrt g
Z dt 7Hed A 97t olgke WA Jehdgt. &g
e Ad 29 30~40%% IFF < A
BE A 654 oo xdFelAe
F4 F AFA g Hetm o
of g4 dvte FEAES B9
0.01 IU/mLZ <34 A, o] @A FE A
2 Z43% w2 mouse neutralization assay (in
vivoyolm dutE<el 4% A &3 P& ELISA (in
vitro) 2, ¥ At 24 Wie] B4 Aol2 QlE aHEE
A 9] s Aol7} A}, wrebd FHZole ELISA Zé
Aol o8k FFF o 7hs FAAE 0.1 [U/mL Ee

ooz gof Frhe FYUEC] Hi Hu Yot 343
AFNE 7 5P BAF HAE o] ¢4 9rt 0.1
IU/mL ©]3t H]&& 20thellA 42%. 30t) °lF= 75%
Z ®aslgd

£ dPdM e ARIETD 35
A g Ayt EARCE
wout o] A g7t
2 214 o739 e F &
AAT}.

TQS AAle Bl 99.2%C H]3ld RMAEE 79.6%
2 ’“Eﬂaoi vt a2y Ak 44 HE 3 o
77t 2o AlRS gohllE A B S g At @
& S A4 g o] 9 Festnz Udest ve
Re A FLoA BAl7E =HA @& Aoz el

ELISA #A1E 7IE22 3k HAio] Wol 753 A
a7kl 0.1 IU/mLelgtd e TQS HAAkE 100% 4.
g 971 0.1~0.2 IU/mLAME 94.1% (16/17)7F &
Ao AxE Bl g4 g $e SdE E #E
e 23] yon & 4 ok TQS At A9A (cut
off)S1 0.2 IU/mLelstEx 99.2%7F S4dolng AHAd3jt

o2 Ho

2A5E] 204 Alelolde FAE W] e gle BF
7F 90% o1l dF WY o] HlxE 20tHet 30
oM g tﬁ@l"] %& e A7t 247k 58.3%,
58.6%%Hth. 40t o] % 4% vl Wddol dg gle
ASE 18.1 %= ‘4%%1’/} (Fig. 3). & 79 &
2AE wro] 34 9717F 0.1 1U/mL 18 vl &
X 58%, 304 25.2% % Hug A vl
Btk 9= BamoME sFF @A 214 o]/
A7} 91%<) WA 204 vigke] &7t 9%l AuA] &
etz 2ud v glo] AF Fvtd] wit st ol

)
X
o
ox
ol
l~>
02

L

AEjo] WAF BRZAN
Felahl we Aoz vet
& zolr} wol 238 A%
2ol elm) gl 3o}

o] F43| Zadte A& Hu AU,

Td HEZT WAET waeld dE2e A 47t
i Ur A BRI} Aol 42 Azel HsAel 9l
£ Aes gz,

TQS AANE I3 ozt &xte] @A A of
3 FA Frp) sbestn, ZRHoR BHad WA, Wy
Z2EY FdZ Y R2E oo FHol g, AAA
9l F7MFo] AlAHA Rk fElvEe]l @A 3
7} AArel gn)7t gl 40 o] FE AlQstn IA 7t
ol A% fAHE 40U o|Hde HAZZEART M
3 TQS AALE °]&3le] EE93 HFREH] FAE
9oz v g A7 2HE 7R § ok A A
3 ol JdHEG 7T E TQS HAME Aldshe Aol uig
A7l 23 ¢ & 4RE dYeR de dt 398
Roz Aztert

2 dye dAdeze AN, AL DPT, Td ©¥9
g 7)ol BAA] ot HFTH HFTE T FET A
27t olggled, B4 HA A7 o 7t Ao A dF
o 33 F A Gl @ AAE dEsvia 2]

H Z= o = X
—r——'r?} ;El]’é‘ = T 9;1‘4’.

fr

d B

HEE o] &3 FAF FA dgd FRHA FEY
TQS #AAte ELISA AAH2 3¢l vlmste] W1ZHe 79.6%,
Eolx 99.2%, HAEZE 97.7%. +4d5% 91.9%,
AE8E 93.3%°] A5 2o delA dEH HFE I
Az)e] AR F&3HA o828 F J& RAew AlsEY
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