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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-
berculosis, 79 sputum negatives, and 3 extrapulmonary tuberculosis) were obtained from the Double-Cross
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 pasitive 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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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)
( )=%
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H2Edehe Ak AAIEA] edstd

2) T84 DiZY gXjoll g ICT ZAL 2zt
AlgE 7999 d3RE F 152% (129)& &4

g Bou, YnlR] (679, 84.8%)% YA
€& Uehiit. Fedaet d3 At ICT
€ FEdc FAHLE FF A7) QA (P=
0.1118). °] tid &g M= FH2Zd 1wt
SR AAEA At A A F24Q A
dM ABE AL FoIUD oIS A& HAA A
MNe 25 29490 820l & 29 §9
9 @3 39 FolMe 19te] ICT Y& 1
At

o #

Y S gyt oe A ust s 3o, ¥
H5E o2 TR PUE0] AEH Kok 1 Fo
A, 3 Add F2 AREHE FAEIAME
38KDa, 19KDa, 16KDa @#aF'%]n], ojgL ¥
A AHYAE 71 Aoz ABA Sict. YA &
A& MAbst ELISA7PHE F2 ol43gAw", 8
2 ojzel wet A Ed Fe o g oo
o€ &9, 38KDa A F ol ol e Ay
BAAA = A% ¥, hsp7lell i3 g
A AE=T $4Q 24 gxME FYsh 3
2520 £ 16KDa 349 A P LR

- 318 —



— Evaluation of a serodiagnostic method for tuberculosis by using —
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38KDa¢] &A= M. tuberculosislol M.
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B 240] gojuM YAH $F0 2B A= 7
Qo] QttR #Ae] A 8ol LAFL ASHARE
o= Rog ¥ =1 gl 2¥eg BCGE 3F
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B g 4ds) o gde] 544 diE el o
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o] A& AGE A GASRH ASgo] B
A gigte g AA= Aot

2 d7dA AMEE ICTE, §34 Axgez A
g wuggdoga F3glo] 38KDadle LA
glon}, A AHET Qe ohE 1l diside 2
a7 Bujgigolels A dole AR WA 2l
2] ergty] W), & AgdAe gdd 54 vlne
#7hs8u

o] ICT &9 38KDa d9& X33 5719 £4)
FU50| 422 ol blotting 5o 1em, goat
anti-human IgG7} 40nm¢] gold particlec]] conju-
gation Elo] Uct. Al¥E BEEHo] FUol 2%+
o] 9l nitrocellulose strip $12 o} F3le] FAFA
7t AYo] A7), oo} conjugatestE F3i
whdule-g Uehdch o] AFe] uiztes YR
o] Yoluhs AYZd 7@k =R 9}
t}”. &, ELISAE olgsle 7IHdiAe $93AT
A5 2g-o] incubationo] &&=, of WidAE
EE Yol A5k 7t $edline) & U538 &
SapaAa nxze] AP HY (affinity binding) &
ol Hug, Yo HE HBo] IgG AYRE &
£/ goia ot uebA, HoE 7le ¥4 glo] o}
= s ARSE ¢ e Assl FE dE
% 9}, Cole”” ® Zhou'* Tol wzd, sj@¥{A}
oje) ICTo) ojg dMa Ag=E 70-92%, Sol
T 92-93% F3oln, sigj@AoME WA=}
76%, Bol=r} 92% 2 BIdIY. E Grobusch
Z9] RAVME Bolxr}t 100%, BHEE 50%
2 Basle) AJYA] AMgE B wet ¥yt At
hersicl. & A 22, ICT AL A1E &
B 2 29gate] fudol 64% (1909 F 12273
o] AYUPAQ] A% )H= e dAVt A W, 2
@A obd At ARPAR Vg AFdES, 2
AU = 27} obd Aoz g ASHES ¥
3] 13%o]iL(Table 3), WAEs} Holxx &L 87
%oln], Ao (positive predictive value)E .
92.2% fAtt.

- 319 -



— G. H. Baij, et al —

Table 3. Sensitivity and Specificity of ICT-TB

Radiologically active TB

Non-TB

ICT results Sputum pos. Sputum neg.  Subtotal Adult  Children Subtotal Total
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.=negative cases
Total sensitivity=106/122 x 100=86.9%
Total specificity =59/68 x 100=86.8%

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

T, F9AY 2YA} 409 A% F 84}
23 A g2 689 ulmgd, o] B
o] ZAYFHYELS 37.0% 00, o] o ICTY) g%
<, HE $AFoE {9 Aolg 7Hd AL ohy
(P>0.05), 87%°IM 95% 2 A=%3tw, vz o
BAFES 80.9% 2 H3leit) £ AYo) ¥ o)
8 T UEL BF FH22Y A 5o
eEg, Rz Vg SHozN AZS 4
th=Zo g ICT kg9 vlme dAHo 2 Agj
B7Fssizlel, Fulagd &4 oFEsd oig
ICT w3 Z3g xFAARSN). Ay 23, Sojx
© 374U 83.0%, BHYUE oFElA 95.2%
2 Yeht, BAH0 2 fod A7} UAE Q9IcHP
=0.2006). w2tA A7 49 oFEEL 3 4Y
fle dixzoz AT, 22y d3d ge 9o
qergo] sl Uehbe Ae mElsle, 74 o
3te] olE5-& AT 204 o] AR ST 7
P4 BAERe) ICT A1y Zajekg vlmsledn gt
Ak, olu) Ao FWEL 46.0% =2, ICTHALY
WHAEE 95.0%, Eol:: 83.0%, YHd2ge
826% 2, I54Y ¥ 2 AYQUE olEA vE
A vz ICT Zatel f2l3 2to)& vehy=)
T 2% (P>0.05).
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(diagnosability) & f¥&d maby =4 2eRe
Aolng, dg §o] oW Peojde] &) o] 2
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B, & A7 d9E 71Fee @ o, ICTIu o=s}
o 28 Agio] e FEL oF 43% 9 Lalict. o
= F2 ICT ZAk P Eol =gl 718k A
oz, ICTE ZY g 3y o, oj$ A28 7
doF g& oduigct. H2o SElel AIFEL A
o2 @Yo YA e WA A7 Ans
E, & TV vENE g7 R REglo] YA
3 Jdurg J1Zde W, ICT Al wiztes)
3%, Sol=x 92% 2, AP4EL 7.8%, 1A
B2 206%2 ¥uslya, 71 $2& ELISA 714
< #8319 et, 38KDa ¥4 o WYty Ay
9] UAEE 70%, Bolk: 94% 43, 38KDax}
16KDa & Zre Ugss} 87%, Bolwrl 94%
TEA Ao Hadtt. Alfd A" FEe] t}
FITE LY o, A YL 0|88 )= Iy
o} BE ¥¥% A o] SEL g B Ay
oA Rt wiel fAE $AIE XY Ros wws
it

< 22g vl o8, dYFe| 38KDa gL
M. intracellulare} M. malmoensest 2& 2
T4 mycobacteriad] AT H|5= Ao Bugm
e, ofs HjBo] whe-g AYos)= Yele] shiz
E 5E F 0% dukdoz 1x7A}(screen-
ing) oME 2=} #& ZHAF e 23 23174}
dMe Bolzrl we FHALE #8430 28 Ao,
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