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Evaluation of a Serodiagnostic Method for Tuberculosis by
Using Secreted Protein Antigens of Mycobacterium Tuberculosis

Gill-Han Bai, Eun-Mi Park, and Sang-Jae Kim

Korean Institute of Tuberculosis
The Korean National Tuberculosis Association

Background : An immunochromatographic assay (ICT Diagnostics) which facilitates the diagnosis of tuber-
culosis(TB) by detecting serum antibodies mainly directed against specific 38KDa of Mycobacterium tuber-
culosis has come into the market. The test consists of a cardboard folding device containing nitrocellulose strip
and absorbent pads. The whole procedure is completed within 15 min and does not require any additional equip-
ment. The test has been reported to be sensitive and specific in diagnosing active TB. Thus the test had been
evaluated with sera from TB patients and TB-free subjcts.

Method : Sera from patients with active pulmonary tuberculosis(40 sputum positives for Mycobacterium tu-
berculosts, 79 sputum negatives, and 3 extrapulmonary tuberculosis) were obtained from the Double-Crass
Chest Clinic of the Korean National Tuberculosis Association (KNTA) in Seoul. The control group consisted of
TB-free 68 subjects(21 children under 7 years old and 47 healthy staff members of KNTA).

Results : Nine out of 68(13.2%) TB-free controls had positive antibody response. Total 106 of 122(86.9%)
radiologically active patients had positive antibodies while 16 (13.1% ) showed negative reaction.
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Antibody was detected in 38 of 40(95.0% ) sputum positive patients and 68 of 82(82.9% ) sputum negative
patients who were under the antituberculosis chemotherapy.
The sensitivity and specificity were all 87% and the positive predictive value was 92.2% while the negative

predictive value was 78.7%, when the prevalence of TB in the sample was 64.2%.

Our results clearly show that the detection of antibodies which mainly react with the 38KDa antigen of M.
tuberculosis is not suitable as the first-line method of diagnosis but considered only as an adjunctive test to
standard techniques of tuberculosis diagnosis, when considering its high false positivity. (Tuberculosis and

Respiratory Diseases 2000, 48 . 315-323)
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o dAlAY EAAAE Fsieolst njgE o)
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TSER ool & HR vhe-§ == gysty
g XA g dsiele 27] d70A
€ 7VEA R B& M. tuberculosis®) Wiy
o|t} sonicateE€ E7IJ g4e WEEA (polyclonal
antibodies) & o8-8t} Ar|YFoz U= W
HE ALY olw AR 1314 A9 Ees
A 117 Aze] F8 JHE(precipitate) & &
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sed-immunoelectrophoresis=CIE) & ©]&3}5-&
He oF 36709 ozt FUEBL WIE AT
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= qori 2 BolMe LRYHAES acylation®
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A% F-909] golo] rhesAAMTHE 7140 &
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50 oJ7) o}4te] mycobacteria Yldlel A¥o] &
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4(772 32717} 10mm o]’d) o]t B3] gl 204
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3 FH22Y ik SA4old 2ol gl Ao B
B 74 ol3te] obF (A& AW LA thishEd 2o}
Tl AR obF) 219%, F 6870l i iz
o2 AR-HEUT.

2) BX} oAk :

23] B4 oA A5 Fo YD, AL
RTINS 22 20-554] Alole] BAESE diite
2 st} a7 3 BAld 2ol HEHY 8
4078}, 304 ofdel Agge] AT WY BAjel
£ gdHdelley 3 AAE A AE AHdxe
Aol AEHA 93 U ¥ 799 # I &
$4ee Ag Fo D HeANYA (HPzHE
Foz Jdd 24 FuUE &) 335, ¥ 122
] PAE dFo2 st

2. Ay
A AT 2 A ddFoRRE Y, Beld ¥

Aoz FAFAS g A A &
A& kitdle card(ICT Diagnostics, Balgowlah,

Australia) & ©]8-3}3d}.

ANETE L v 2t

1) Test card& 723le] EHo| HHozg F3,
Al A (PBS-based wash buffer)2 9%:2] 2 /v
A conjugate pade] WA R-9jol] 2 WM HFG
t}.

2) 30uf 9 HE (8H)& AN pad 9o
F o] @A MR ol FF W7tA] 7ITHH.

3) AMAE S EFE WA padd & W& UT F
card& Y1 A& Tl A& #5319 colloidal
gold particled]] &3] 2+ anti-human immun-
uglobulin G (IgG) ¢} AJd #E Y &A= IgGr}
Agslel 17) o<l pinkdl& FAY W e
2, pinkd7} & Jx glod Ay Sl Ao

+4) BAsAt

A7E=
1. EY =2 AIE
Table 194 Hi= ukel o] 687¢] Z¥o] gl o)

A gk ICT A1d 2w, 13.2% (9%) &= 44
A2, 86.8% (599)% SARE Uehgch 74 ol

Table 1. Results of ICT-TB tests for normal(TB-free) subjects

. Numbers ICT
Subjects — -

tested Positive Negative
TB-free children
under 7 years old

(Tuberculin PPD 21 (100.0) 1(4.8) 20 (95.2)

RT23 1TU, negative)
TB-free healthy adults

Male 33 (100.0) 4 (12.1) 29 (87.9)

Female 14 (100.0) 4 (28.6) 10 (71.4)

Subtotal 47 (100.0) 8 (17.0) 39 (83.0)

Total 68 (100.0) 9 (13.2) 59 (86.8)

( )=%
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Table 2. Results of ICT-TB performances on tuberculosis patients

ICT performances

Subjects No. tested Positive Negative
Bacteriologically
40 (100.0) 38 (95.0) 2 (5.0)
proven PTB
Radiologically active/
bacteriologically 79 (100.0) 67 (84.8) 12 (15.2)
negative PTB
Bacteriologically negative/
extrapulmonary 3 (100.0) 1 (33.3) 2 (66.7)
TB(pleurisy)
Total 122 (100.0) 106 (86.9) 16 (13.1)
C )=%

8te] dY gl oldUolEME 4.8%7F FAvre-S
B, A% FGAME 12.1% 71, GAdxle 28.6
%7t FATE JERi oY, Uzt Hort A
Aoz fodAle ¥UTHP=0.1676).

2. ZY ExiZoll Pt ICT HSAIY

5% £E WAl Fol A& (283} wiaat
A BAloll QIR 36753} vkt IR 45 o]
¥ EHY 407, FHHAM AL 29 29gas
7 QRey ICT AL GAdlE Fol A&Ex
XY A8 Fo AZYPA 7983 AAYUA
(F9Hd) 395, & 1229& ooz ICT AAE
% A= Table 2049} 2t}

1) T TiZY Xjol| CHE ICT ZAL 2z}

ZAME 409 5 387(95.0%) & YAWHE-E Byo
Y 27 (5.0%) $422 Jehdth ojge A
BA| BF 2 X8E T e BASleH, |
22U ke AAER ag

2) 284 HZ Xjof gt ICT ZAt 2ot
AEE 79739 dAAE F 15.2% (129¥)& &4

g o), veA] (679, 84.8%)& ¥
&8 Jehigich. PR AR ICT g
$ YAHEdE AHoE f9 At gAH(P=
0.1118). o] dii EAE HAM = FeH2EY &
A e AAEA 2sin. A8 A E54Y BH
M &€ AE FolIAW oL A& M AR
Me RS 2949 @80t 89 294 9
A 82 39 FolAe 19wl ICT Fguks-e B
ek

.-

Z3g Yo g APt sk EHog, F
HRE o] TR FLdEol AEHY g} 2 F
A, BAstE Agd Fz AMSEHe FEERAME
38KDa, 19KDa, 16KDa g dS'%|n, oj&& &
A% dodde 71 Aoz guA gt q49 &
& MAbs} ELISA7|HE F2 o] gsigkAa", &
A e} wie} g dH P2 wlg ks
& £9, 38KDa A o] go] o 2y
A AA dese A ¥HE, hsp7lo] g 3
e AgsT 4 H2d M E YA A
259tk & 16KDa 3ldl dig e 2dEt
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FA7EEAA =28 HEAEAA HAdFoz Jvt
HAobAY?, Z8Aduerd e 7H $ixbe] w Ao
A=A AEEdnx Yo = 38KDa Pl o
% FA7E 1 16KDa 3o iyt A7) @
2 A Foe ALt B Gt WAy
HZ2Y LAE 73 glon o5t Bad A9l
wottne Mok 223 FEo] B & xji
4] 19KDa A7} Esivhs Bix gloy, A&
F o] ¥AsE 49 16KDa -TB68 epitope A
7V} Asdttie st €9, 19KDa 39S M.
avium3}o] WAool glvty glow, 16KDa &
AL 2= opy o|n] AFHANAMNE S FF
e FA&2E 4 Yvkm ¥t = 30-32KDasl
fibronectin-binding W¥d-& th& mycobacteria
TF A= 2Aphg-& dorin, At 2
/3% YE}(lepromatous leprosy) ExldAA &
8] ¥hg-& Jebdtha e E hsp7lo Wik vk
& 7ol & AEHA g ZYFANAA Ueh}r)
T 3=l 79 AX W F49 et o)

38KDa¢ A= M. tuberculosis®ol M.
bovis BCGE 4311 9levy BCGE AgH 3+
ge] 1/109) gxsivhe Rk okt 137 g
of BCG " Eoz Q1% 38KDa o wig+ &
A $5e B4 Jehx] o, 53 Ao gy
g F2o] oA 3 3ol =8 Hxo 7
Qo] girhd FH o] A £8o] LAEL AEFHAE
¥ Ao ¥u Hu gt ayez BCGE FE
e 2 AAFCAME AEEHA gonz A Uzl
o] A 5Ho g 43 A7l gl o= Uy
5o glct.

ZIEAHe2 AYoXe T Hobrt Fa8 W97]
& Y3 Q7] W&, B-cell YU E 54
oz AFEHIAY 018 JADE FEoz AMAE,
d FA9] w1 g4le] 544 dig] =de] o

Fato] glow, = AIDSOIA AP BY whgol
AAEE BAlME FAY e dx3] AstE
1. 28ole =2 AagAt Ao g

A

]

PRURNE o I

Aol A& A9 gjsiA B Aol B
A digtoz AT Ut

B oA A" ICTE, 3 Axgoz A
g gaggogA F3do] 38KDade @A
oy, A A EIE Qe o e dsME 2
3t Fujgglolehs A fole FAH R WA 9
2 k) 2o, & Agelre G B4 e
E7bs3drt.

o] ICT #9< 38KDa &8 33 5749 &
FAEo] 4&F 1o} blotting Hoj glomn, goat
anti-human IgG7} 40nm 9} gold particles] conju-
gation o] 2th AlFE FEEAo| o] AT
o} 913 nitrocellulose strip 918 o|Eslo] U3
Zt Akl 4713, ololA conjugatest= F-23le]
dhAuke-S vhepdTh. o] A Fe] wEE AT
Ato] doh= Az Zidein AEE
4. &, ELISAE ol83h= 7IHdMe F4gAzt
A% &Hg-0] incubationdl| 2JE&HATL, o] el
B2 o Ak dA7t 394 (line) & AE3] F
FHalHA 159 IS4 A (affinity binding) &
olFA Fuz, FYhol 3 vige] IgG BT &0
A "ok 3. wekd, 4o rle - flo) of
Z rasA AMEE 5 sler Algs 23E 4
4 9lth. Cole'” ¥ Zhou' Bl whaw, w23 %z}
oA ICTe) <& dixld UREE 70-92%, 5ol
EE 92-93% FEold, #Hd@dqME WA=It
76%, Bol=7} 92% 2 Hudlsitt. ® Grobusch
9] HalAE Holxrt 100%, THEEE 50%
2 Basie] AP ARSE HEe) ue HrF st
thekalct & AY AgayE, ICT 24 A8 &
Bz aggate] fEo] 64% (190% F 122
o] ARG A9 )k e AV Y&, 2
A7) obd 2t AYIAE Ug AFEES, 2
AP = FA} opd Ao2 Vg ASHES F
3] 13% 0] (Table 3), 1Ig=s} o=z 2 87
%o, <FAo]&5(positive predictive value)2

92.2% 4t
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Table 3. Sensitivity and Specificity of ICT-TB

Radiologically active TB Non-TB
ICT results . Total
Sputum pos. Sputum neg.  Subtotal Adult  Children Subtotal
Positive 38 68 8 1 9 115
Negative 2 14 39 20 59 75
Total 40 82 47 21 68 190

pos.= positive cases, neg. =hegative cases
Total sensitivity=106/122 x 100=86.9%
Total specificity=59/68 x 100=86.8%

Total positive predictive value=106/115x% 100=92.2%( with prevalence of TB of 64.2%)

orl, kAl AUgA 40 AR AY F)
gl 7HEstaA] di=d 689 vjwcha, o] ¥R
o] AYFHEL 37.0% 010, o] wf ICTY WUR%
=, HE BAAcE fodt Alolg 7HA AL ohy}
(P>0.05), 87%°lA 95% 2 Abasl, vz
AAdEES 80.9% 2 ARIc & ¥ g4 o
4 27 ARUEL BF F2Ed 44 vl
gernz, FHEgd e SAdoeA ARE A9
gz g ICT ¥hg-o] vlme d4zoez A9
E7Fsstarldl, FuaEd 249 ofsEd g
ICT ¢ 238 IFANARJYT. A8 i, Bl
= A% AddiA 83.0%, AgE oFEdlA 95.2%
2 veht, BAFcE fo3 At sAE SUHP
=0.2006). Wt 17 Al oFEES I 2
e dxFod ARSI 22 d3d e 9
gurgo] A vele HE sk, 74 o)
3] ol FE-S AT 204 ol AR HIEH F
G A2 ICT Ag ARk vmste 8t
Zgk, olw Aol FHEL 46.0% =, ICTHAL)
UAEE 95.0%, Sol=: 83.0%, WAG=se
82.6% =, AU 4 ¢ 2YQE oF5AA] 2%
X334 vlag ICT Az} f-23 Xtol& veh)x)
L g9tk (P>0.05).

Bayese) Azle] ojsd® ICTe Agss
(diagnosability) & f¥Ed oeld 34 S
Rolng, & Eof old wWelde 7] Wl 2

ok & & ZAdoz A 47} 10% HsiE
4, & d7F A3 rjges & b, ICTIRt 9J&s3}
o AY ZAgo] ©g HFEL o 43% ] 3. o]
£ F2 ICT Ak 9980l &3l 7Idsk= R
oz, ICTE 8 Ao LT of, al¢ UFE 7]
glof 3re ojm|dct. A fEvie} AREES AU
o2 Z3o] oY Adg WY d+ 2HE
%, A B0 nESE g3 oFe] FERle] 94
A Agere NEsE o, ICT ZHAbe] Ages}
3%, 5ol=e 2% =, FHES 7.8%, A4
& 206% % Hasla, 7 %22 ELISA 7|y
& #4314, 38KDa 34 o8 Y g
o} MATE 70%, S0l 94% H3, 38KDad}
16KDa-g& Z§Ale et 87%, Bol=rl 94%
39 Aow B3Pt Ao ALRE FEel o
FGE 1 o, 2 FUE o]8F JIE Tl
9] BE g A o] TES AR & AIY
oA Yehd viel fAE FAE Ad RAos wys
k.

<@ Rug vl ojshd, 279 38KDa I
M. intracellularesy M. malmoense®t 28 A
#9) mycobacteriadx= Eulgs Ao2 BnEm
o, ol HEo] ¥he-& dosle e iz
E 458 & o dvrdgoz 1347AH(screen-
ing) ol A5} & AN S 23 23T

dAE Sol=rt & FAME &I F& Ao,
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2 AY Z29ag g9og o ICT ik ugss &
o=t % A B4 3 AAE Wlkeneg, A
24 FaozMe ATAHY gyt 9ok wekA,
ICTE =8¢ 7189 A%k A3 ol &
g =% g ofgse] A e g ¢ e
0] obd g THHAE ¢E Aol oley RE
A AdrPEe di Dyt 2 ded 7%
ZAH(retrospective survey) HAg Hilgoos,
FFEE AY2APL oE o HAE o) o]
Folxol & Zlo g YAd)

2 o

TRy -

3 = g wokEe) njAESE dapge] Adye
B T BES F e A& Adad e 5
U2A 7P wel AT Holg Hoprt @HetA %
Holtt. of F EAA Ade] At ko] 9-¢
dol & Aoz Hrisge 49 s} 38KDao
2 dgse 287 2yjgdold. nhy, o] 38KDa
FAE YA ZRo= 5o, 7EsHA 48 5 ¢
%5 kitshg AlFo] FuieleA] e AlgEz gly)
J(ICT-TB, 5% ICT DiagnosticsA}) o}& o]&.,
A o] Y Ado] Arh} #-88 AAANE Hv}
34512} 3t}

H o

Aol gie 7Al )3} obF 2193 A7} A 479
T % 6879 dzFw, A5 A Ao FUAo]
ot ICT ZAAF FAlE Tol UeAE 93d X5
FQ AZNY/A 82 (YA F0Q 8 39
) 2 9o r FA X5 Fold HAUYA 40
Y F, & 12299 AYPAE o o] AYo
43 A4 kit ICTS ol83kd Ajgsigrt.

d o

L. Z8gx}7} opd diz 4 gzt 68 (7] o]} o}
% 21% EF)of digh ICTe dAve-E (Yo
)2 132% 93, 4V (2P} ohd A

o8 BAE &, true negative) 86.8% 9r}.
2. @9 gy 2¥gA 12290 i3k ICTs) 2j3k
FUEEL 86.9%, SANEEL 13.1% 4t} 3.
¥4 AZ3 8} 4030 digt ICT F3EL 95.0
% (38%), 848 5.0% (29)cth 4. #HZ
APz} 3H-E XTFS, dA AR Fol e 4K 2
gl 8230 gk ICTo] FAWS-EL 82.9%
(68), SAULSEL 17.1%(148) ¥k 22,
TF3 AR} 34 2Rt ICT Y48
de BARCE {98 zo7t YAHP>0.05).
5. ICTe] 9izteel Bolky % 87% 9ov, 9%
AED YeAEE 2o 13% Y E 80 64
% 7Y "ol FPAFEL 92.2%, SAIFES
78.7% ¥}
4 &
ICTY & Y EF A& (diagnosability)
& e o, ZYo] oilEATt V& Y ¥
wFRAL AnHE @7) o2l e ddAt AR Bad) o
2 ARz B8HE & v AR ez ud
=it
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