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The Usefulness of Serologic Diagnosis for Tuberculosis with Two Rapid
Immunochromatographic Assay Devices
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Background : Many diagnostic tests have developed to diagnose tuberculosis and other mycobacterial diseases
but the diagnosis of tuberculosis relies largely on radiological findings and acid-fast staining of sputum and/or
culture. Recently, new serologic diagnostic methods, which are safe and easy to use have been introduced into
Korea. In this study, the usefulness of serologic diagnosis for tuberculosis and the disease pattern induced varia-
tion of the test were evaluated.

Methods : Serological assay was performed upon 108 patients with two test kits, the ICT tuberculosis and the
BioSign™ TB, which are based upon a rapid immunochromatographic assay technique, capable of being inter-
preted within 15 minutes. The case groups consisted of 61 patients with active pulmonary tuberculosis(36 pa-
tients), extrapulmonary tuberculosis(3 patients), or both(22 patients). Control groups consisted of 47 patients
with inactive old pulmonary tuberculosis(17 patients), nontuberculous pulmonary disease(16 patients) and
nonpulmonary cardiac disease(14 patients).

Results : The diagnostic sensitivity, specificity, positive predictive value (PPV) and negative predictive value
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(NPV) of the ICT tuberculosis were 64.3%, 91.5%, 90.0% and 68.3% respectively. The diagnostic sensitivity,
specificity, PPV and NPV of the BioSign™ TB were 76.5%, 95.3%, 94.1% and 78.8% respectively. Differenc-
es in sensitivity were not significant between patients with previous history of tuberculosis or patients without
prior history of tuberculosis. The ICT tuberculosis test showed higher sensitivity in pulmonary tuberculosis pa-
tients (76.5% ) than extrapulmonary tuberculosis patients (33.3% ). There was no difference in sensitivity be-
tween patients with or without cavitary lesion by chest X-ray.

Conclusion : Considering high specificity and PPV, serologic diagnosis using a rapid immunochromatographic
assay device is another helpful diagnostic method in the diagnosis of tuberculosis, when combined with previous
diagnostic methods such as chest X-ray, microbiologic study but it has limitation in terms of confirming the di-
agnosis for tuberculosis as the only diagnostic method because of relatively low sensitivity and NPV. (Tubercu-
losis end Respiratory Diseases 1999, 47 : 586-594)
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er)§ AY d=of o=@ Fof], 30ule) ¥AL ¥
A Hed "olzeln UA gaAjch Aol ojFs}
o P E FA3NYE, 20ule] ¢34 L o|F H=o
golzaln HAL 7|Fe] FAE HolA Wik o
&S dEsAl dot. ¥4 o) 38 kDa T ¥4
o dig Fo] A7} AU Afole A ¢4 v
$-& HolA so] T o)ade] §-& Mo Yeh}A drt.

A AA=T< kit B (BioSign™ TB) & v|Z
9] Priceton BioMeditech Co.(PBM) oA} A)atslo
FDA F9& A Ao wrgrit Jd 3
Mouse monoclonal anti-M. tuberculosis anti-
body-dye conjugate, sheep anti-mouse Ig G} ¥+
£ 7179 wute] EASR= M. tuberculosis T
Atole] ¥he-& HE I3 1Y AGEY sleg ol%
3ttt 25ul9] ¥An VYAE FEF (sample)
o=@ F 2AE A < ¥4 (antigen
line) 0.8 o]F3}AA t)2H (control line) L ¥kg-
A (test line) ol Yel = Mz Wsle 34 948
idee i\

At ASE AR (BA)E 47 e AEe
Tz YA QAT Fol, A == YR 2 4
H2 g 1243 olule] Y4EeI7IE olR3lo ¥
A& Belgke F4 kit A 9} kit Bl ¥hgAJAA
4 47 U

2) @np ©y
23} 4 158 ol whE 58 WAsle the
7188 DEIE A9e Ao s

Kit A (ICT tuberculosis) : 8% ¢ % 15%
oljef] t)Z4 (control line) of] MH§ H-24]e] ura
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A T R sAdge] gle ol 474 179, 168 ¢
149g0j}. o} FolA #AE 56HH =T 47
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Table 1. Age and sex distribution of the study population

G Mean age Sex Total
rou o
il (vears) (M/F)
Pulmonary Tb only(PTB) 54.0 25/11 36
Extrapulmonary Tb only(EPTB) 28.7 1/2 3
PTB and EPTB 41.3 16/6 22
Case (total) 48.2 42/19 61
Old PTB 58.7 11/6 17
Non TB pulmonary disease 55.1 11/5 16
Non respiratory disease 54.0 7/7 14
Control(total ) 56.1 29/18 47
Table 2. The Resuits of the BioSign™ TB
Groups Subgroups Positive(% ) Negative(%) Total
PTB only 21(80.8) 5(19.2) 26
EPTB onl 1(33.3 2(66.7 3
CASES oy (33.3) (667
PTB+EPTB 9(64.3) 5(35.7) 14
Total 32(74.4) 11(25.6) 43
Old PTB 1(7.7) 12(92.3) 13
Non TB pulmonary
. 1(6.3) 15(93.8) 16
disease
CONTROLS )
Non respiratory
. 0(0.0) 14(100) 14
disease
Total 2(4.7) 43(95.3) 43

PTB : pulmonary tuberculosis,

o F A&z 24 dEF=e 47 94.1%, 788
% o1dt}h.(Table 22} Table 4) ICT tuberculosis &
ol &% A%, AA FAlE 5679FolA 367<] 64.3%
oA FEE JeRen], iz 473FA 915
%< 4378A &4 wg-E Jepigien, Hdgol

T e 149 2RdA $4¢ Bd Y A4S
=9 84 A&z 44 90.0%, 68.3% ]t
(Table 3¢} Table 4).

29 g ¥l webd vwste HIEE o,
Kit A (ICT tuberculosis test) & A3 79, 32
Ytk = TollME 348F 2670] FYE B T6.

EPTB : extrapulmonary tuberculosis.

5% < UAEE Yeiyen, se 297 Jde &
33.3%, ¥ 7K A e T 47.4% & Vel
HZ8 = $APA v TR AREs) 2%
th(p=0.039). Kit B (BioSign™ TB)& o]&% 7
oAM= 2Tt J= $AE, v ATt e @
2 2 F 7R A e Tl 44 80.8%, 33.1
% % 64.3% & JERO] kit As} v|q AL B
et

AN FA Yoz AT HEYo| Y= @
2o}z BAE v|AF M F oA kits BF
A AT ¥ SolxE FAHOE o7} gle A
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Table 3. The Results of the ICT Tuberculosis

Groups Subgroups Positive(% ) Negative(%) Total
PTB only 26(76.5) 8(23.5) 34
PTB 1(33. .
CASES EPTB only (33.3) 2(66.7) 3
PTB+EPTB 9(47.4) 10(52.6) 19
Total 36(64.3) 20(35.7) 56
Old PTB 1(5.9) 16(94.1) 17
Non TB pul
°"d, puimonary 3(18.8) 13(81.3) 16
S
CONTROLS isease
Non respiratory
. 0(0.0) 14(100) 14
disease
Total 4(8.5) 43(91.5) 47

PTB : pulmonary tuberculosis, EPTB : extrapulmonary tuberculosis

Table 4. The predictive values of the test kits

Kits
’ ICT Tuberculosis BioSign™ TB
Results
Positive predictive value (%) 90.0 94.1
Negative predictive value (%) 68.3 78.8

o2 JelgrH(BioSign™ TB wizx= 73.3% vs.
69.6%, p>0.05).

N2FFoA v@F4H dAddze FA BolkE
v 24 dFdge 7HA dxad §AHeE foF
zZlole §ilvH(BioSign™ TB EBol: 96.7% vs.
94.1%, p>0.05).

T AR A7 e B4 g Aolg vud
A3y, 354 W€ 71 8= ICT tuberculosis
2 HAAE A 1442 o] 85.7% ¢ 129dA 9
A& B Ade ge, IFA B0l e Aee
419% 56.1%< 23FlM% ¥4E& Bk (p=0.
47). BioSign™ TBe] Afd= FF5A4 Wie EA
o & E Aol YUK (T75% vs. 72.7%, p=
0.882).

o @

2 Ad}y) A AgHes olgd & Wy

FolA, AHAY WYPo= Ziehl-Neelsen FAH&
Al Fo AnAE 5 AAo wigE B3l
HAAFE sk Ao AU Adsl= HHolgle.
U, 8oz 3§ 83 M Aol 3
4 5000-10000 bacteria/ml o4} 9lojo} 3z, 4
AHd B A Xe] 4 e] Apolof| whebA R} A}
ol7} V= &@go] Ak widg F3to A el
£ 7%, Bactec 460 radiometric system 5-¢] &
T8 PEE olRIriERE 2-4F9 Ajle] 2aFo
gz FAYUA A& AHE AHIAY A &
k=t Aol AUt wetA, man, {3, ¥8-
A A Z3AQ AL wgel daye] A7is
ou, 1 Z9 stz AUF APl digt A |
Hyrgo 2 Jehhs A E ELISAE ol83ly &
Ao oz A¥F 7YY FA=R Ax
ke ¥o| A= it Xoldle ¥4 ZA &
Az Folye] ¥ @io] Ao, YT A&
3= E. coli F802%F 9s 9A H1, A
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A Y] YEE HIs Fol4o] PYHAUD. &
T4 Aol e Aeel oF 2004 kA Fedo] vet
e, o)Fe] 24 FUL oj$ SolHel Aoz A
A 9o 73 Bel A EoiA D Sk YdoaE v
wd §9d9l 38kDa, 30kDa, 16kDa 3¢ ¥ Anti-
gen 603 vjdwid k919l lipoarabinomannan
(LAM) 34, Cord factor &9 Zo] 9r}.
ELISA ZARE o83l 38kDa ol gt JA&
Z4% A3, UAEE 64-89% oW, BEolx: 81-
100% =2 Ruso did {840 dF=
ool o]Felx 38kDa e AF EFA (M.
tuberulosis, M. bovis, M. africanum, M.
microli )oll Foldog EAs= AlE2 ek (lip-
oprotein) &] 32 QA tiAl Aol Bodh= Re
2 ¢34 Qe HIole 38kDa ddg o]&%
immunochromatographic assay kitEo] 7= o]
o251 Ut} Cole 547 Zhou T paw, =2
o 854 Z3d #;AE YAeZ  immunochro-
matographic assay kit¢l ICT tuberculosis test&
AMg3le] A7g Ad, Ag FA BAINE 89%,
A &4 B 74% & Jeliglon, H3
Ql Bolx 93%0)x, BCG ot gFo] 2 e
U317 R Aoz dH3IATh

& d7llME A kite] 97tEy Bo)=E B
g, ARYE oV Sistd, %4 2Y B
€AY FolAY 5 WA BolA 354 d
£ ZHAY Z2A AN ooz gz H9ute
2 88l Adaigon, T /MK kitE o]}
A AxpDye] 544 vlastas s F
ZAAK dR&& 82.15% Hod, FAZHCE AXE
& EUTH=0.66). T 7 kito|A 2zt 63.6%,
76.5% 9 WREE Jehia, 91.5%, 95.3% ] &
o|=E Bt 53, A A¥ o] glowA ¥
o] gl dxdAe F 714 kit %7} Boly
°] 100% oI, ARAHL Bolx® o=e] wme}
HIEHA BT 2T FolA 28 o] gle v
AR Sk 2 13, 23 ¥Yo| gl Ay I

23 9 3A ZY gFo| gl A 190 Py
2 yehgd. dg @4 292 9 33 A, A&
Aoz A AdF =T Y wiY FAF S4dolden,
78N 4 FEE 3do] o] 84 2™ )
A 5 AA.

Z¥ o] Y Rl wE 2o|E B, oFe] B1
A= o] FYNME 38kD FFLL o]L3 ¥yst
A AP A28 vsd gxe] A5A4e Jeld
A gty B dpae Hdgw s 8
oA #e AW Qe APl F A 2% Q)
 $ATEY O ¥ 29AE 290 ol2d A
= 47 g FANM Mg ZF(bacterial burden)
o] W& YA HAY Ay} HEY B Bo
Egt=lo] Qe e, H9 2d FARAME 2Y
T =2 34U 2394 FU4d ¥y AYA QoA
g 7t F2 TEEo] YUY W gEd Aew @
et F, AlF %] B JgA 49 )
®ol X3 o ZY FAwollAM ¥ ¢ ot
A dertA se) 28 fxgEng Bdest e A
o2 AZtgct Cole 39 Rud j=d, A7 =
o F BANA =S4 AR O B2 A
£ Yehlie Aoz Jelton, o]23 ApE Ze
Hetoz HAug 4 vk #He) A g2 F 29e
£ 28 @Az T 7bA kit 2R 4 v
£ YeRlI. dutzo g £YP4 Ago] AUy @Y
AAS oyt A& o zdEE He nY q,
Thybo 5'%¢] HIV 7oA ELISAE o|4% &
Ao ZAte] IEE -840 HolAe Row B
@ A3} o] 39 AGAAI} HolA Y= £YUA
Ee mTg ZE fxioids Y ZHale 484
£ 28 Flog ydEn,

AT FolA Ao Aoz A8 HHo] UYe
#xpob 2 #AE H|wd dx), 4 B0 Buge
tt2A 2 dFolA= ICT tuberculosis kitE AR
T A2 HY o] W A 229 FoA 179
A 77.3% A F4E& Yepo] A BHYo| gle %
4 galol| o] 7% (54.5%) Bl wgtou) EAIA
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oL %1%l (p=0.086), BioSign™TBe] 74
o= 75.0%¢} 73.7% 2 F T #AH Aol
gt ol FAA ZAUE Wd FAEo| HH 174
d el Zug gud Az, Ig GRAZE MB AR
A 349 B FHL 12-16 709 F AAM3E 22
23k HEE s’ A HYoz 449 P4l
7t A9} A FYE vjRA X3t F FI
zlol7t It oz wedd

Kit B (BioSign™TB) ¢] 7% A8-% 49 F5H
€ ¢ 4 g2lo], ICT tuberculosis testt} ThE ZA}
ZAgel Ay vay 5= o, ICT tuberculosis
testo} vl Hx o #AFAH 9 Fol=g yEh
At

T Y {8l &1, B4Y F¥T AA AA
A 2aEHE AR nE o, YAYH FHA B
He Bolmrt gou, WML, ¥ Fuyk ¥
831 g1, ®E At Yol @de] sbsdivthe 3
A& 7H 3 Q. a8, ¥ A7 AL daef o
2t 9gd o, vad 5& Folxd vl FAA
A A= &4 45Tt ¥, E3) sfe] HAYo|
95 B F&EIe A UdEs Uf goerng,
2% AdelA FPEH HY Az 2YE 27
of {0, old wepr A&E X8 WPE 2A
e dole AV e ez wddrh mebd,
95 ARROE dg 2T € el AL T 7
kel 4xA Algo] ZY g o o] ¥
Roz AZEn, gog Bo|xe} I MAEE ¥
A F Qe M2 49 At Masojol ¥
AF A o] 7IFe] A e A
A& Aoz AZH.

2 o

ol :

g =4 f ol FAh PARIEE AL T4 712
o Z2Y A gL e xSt AdtA 285
T 713e] Arks 2ol ojA A8e] =7] A %

Agd Aol AU HIo] FAA A vy
9] 3=z /Ig¥ immunochromatographic assay
71750l AviEL, oI bHlaA g AGEE
Hoj, Y fugol & JUIM 1 F-848 3o}
33, AW Pl o AolHE AR, &9
28 A PUE] BAEE A 5 AR Lo}
Haz st

el N

A 2y BRT(36%), gAY JAZ(3
%) 2 F 7H 2% oj@d T(228)e rle
o, d2F& 3A 2Y geo] U= vEEA 2Y
B2(179), BYolele] wAPA(169) R HAY
o] gle A% ¥x(14%) & o= 38kDa YA &
X &% ICT tuberculosis £+ BioSign™TB& o]&
st} AR HALE AT

Z

ICT tuberculosis & AM-3 Z39-, B} 569 2L of
Z7 4799 3o 64.3% 9 94E W 91.5%2)
Eol=& uehliglon, #HEAUT s FAFNA
76.5% <] UATE Ko, w9 AU 9= AT
(33.3%)} F 7HA] 85 o|8E F£(47.4% )9 vlE
o © ¥ UHREE Jehlidok(p=0.039).
BioSign™TB& o[4-% 7%, 847 439 2 gz
T 43949 sl 74.4% 9] U= @ 95.3% 9] B
=g HFon, HARC] i BAFAAE 100%
9] Rolz & Yeliglth. BEFAAM 2uExr 2
A HE3Y WEgol] e VAT Alojdle UHTe
zlol7} QIRlen, F&4 sHY e} viFEy ¥
Z2Y gxpAjold] FAME MR Aol FAHOE &
ol&tA] ekt (73.3% vs. 69.6%, p>0.05).

g4 &

¥yata Wie] Q] immunochromatographic
assay 7|7 B Bolxs} YA JESEE By ¢
43 f8/40] 7=, iAo @e RPREe}
+4 dE=E 12lE o, 85 AMROE V& WY
o] FrA Aol A T To] E HoF
A€}

- 593 —



— D. K. Kim, et al —

# 1 & #®

1. World Health Organization. World Health Statis-
tics Annual. Geneva : WHO;1989.p.11-12.

2. BARA R AU Y3. A7 AF 2L
Ab Ax}, 1995,

3. Kox LFF. Tests for detection and identification
of mycobacteria. How should they be used?.
Respiratory Medicine 1995;89:399-408.

4. Cole RA, Lu HM, Shi YZ, Wang J, De-Hua T,
Zhou AT. Clinical evaluation of a rapid im-
munochromatographic assay based on the 38kDa
antigen of Mycobacterium tuberculosis on pulmo-
nary tuberculosis in China. Tubercle and Lung
Disease 1996;77:363-68.

5.Zhou AT, Ma WL, Zhang PY, Cole RA. Detec-
tion of pulmonary and extrapulmonary tuberculo-
sis patients with the 38-kDa antigen from
Mycobacterium tuberculosis in a rapid membrane
-based assay. Clin Diagn Lab Immunol 1996;3:
337-41.

6. 3HE, &34, {5713, v, o3, FA4E
5. A8 Ao ICT Tuberculosis Test Kit<2]
E8A. F4 9 3§78 1999,46:473-80.

7. Yoshikawa M, Yoneda T, Tsukaguchi K, Narita

N. Diagnosis of mycobacterial disease by bio-
chemical and immunological parameters. Nippon
Rinsho 1998;56:3057-61.

8. Gupta S, Bhatia R, Datta KK. Serodiagnosis of
tuberculosis. J Commun Dis 1995;27:208-14.

9. Chiang IH, Suo J, Bai KJ, et al. Serodiagnosis of
tuberculosis. A study comparing three specific
mycobacterial antigens Am J Respir Crit Care
Med 1997;156:906-11.

10. Thomas M. Daniel. Chapter 17. Immunodiagnosis
of tuberculosis. William N. Rom, Stuart Garay.
Tuberculosis. 1sted. Little, Brow and Company;
1996.p.223-31.

11. Ng TT, Strang JI, Wilkins EG. Serodiagnosis of
pricardial tuberculosis. QJM 1995;88:317-20.

12. Munshi MM, Childdarwar S, Patel A, Grover S.
Serodiagnosis of extrapulmonary tuberculosis by
ELISA. Indian J Pathol Microbiol 1993;36:356-
60.

13. Thybo S, Richter C, Wachmann H, et al. Humor-
al response to Mycobacterium tuberculosis-specif-
ic antigens in African tuberculosis patients with
high prevalence of human immunodeficiency
virus infection. Tuber Lung Dis 1995;76:149-55.

= 594 —



