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Diagnostic Significance of the Serologic Test Using Multiple
Antigens of Mycobacterium Tuberculosis by ELISA

Dae Yun Kim, M.D., In Hwan Choi, M.D., Seung Kyu Park, M.D.,
Shang Rae Cho, Ph.D.”, Sun Dae Song, M.D.

Clinical Institute, National Masan Tuberculosis Hospital, Masan, Department of Microbiology”®,
Yonsei University, College of Medicine, Seoul, Korea

Background : Diagnosis by smear and/or cultures of the Mycobacterium tuberculosis from body fluid or biop-
sy specimen is “Gold standard”. However the sersitivity of the direct microscopy is relatively low and culture
of mycobacteria is time consuming. Despite an explosion in the techniques of rapid identification of mycobacter-
ia by molecular genetic mears, it is laborious and expensive and then rapid, inexpensive serodiagnosis is inter-
ested in diagnesis of tuberculosis. But sensitivity and specificity of known serologic antigen is not full sufficient
level and then new antigen develop and combination cocktails of new developed antigens by ELISA are needed.
Method : To compare the efficacy of different mycobacterial specific antigen and to assess the applicability of
the combination of several different antigens in the diagnosis of tuberculosis, five ELISA tests derived 14KDa,
16KDa, 19KDa, 23KDa, 38KDa were evaluated in 57 active pulmonary patient and 24 inactive post'iherapy
follow up patient and 48 normal control.

Results : The optical densities of ELISA test with 14KDa, 16KDa, 19KDa, 23KDa, 38KDa were significantly
higher in active tuberculosis cases than in normal control(P<0.001, P<0.001, P<0.027, P<0.001, P<0.001)
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and those with 16KDa, 38KDa were significant higher in active tuberculosis cases than in inactive post-thera-
py follow up cases(P<0.01, P<0.001) and those of 14KDa, 16KDa, 23KDa, 38KDa were significant higher in
inactive post-therapy follow up cases than in normal control(P<0.008, P<0.01, P<0.006, P<0.001). The
sensitivity of 14KDa, 16KDa, 13KDa, 23KDa, 38KDa in active pulmonary patient cases was 42.1%, 43.9%,
15.8%, 28.0%, 70.2%, respectively and the specificity of 14KDa, 16KDa, 19KDa, 23KDa, 38KDa in active pul-
monary patient cases was 95.8%, 95.8%, 91.7%, 89.6%, 93.8%, respectively. The sensitivity and specificity of
combination 38KDa with 16KDa was 87% and 93.7%.

Conclusion : The sensitivity and specificity of new antigens for serodiagnosis of the tuberculosis still remains
limited at around 70%, which makes its a poor diagnostic tool for disease confirmation. A combination of cock-
tail antigens provided by cut-off value adjustment for serodiagnosis of tuberculosis some improved diagnostic
yield than single antigen serologic test. ( Tubercuosis and Respratory Diseases 1999, 47 : 757-767)

Key words : Serodiagnosis, Pulmonary tuberculosis, Combination antigens.
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Table 1. WHO category classification

TB
treatment TB patients
category
New smear-positive PTB,;
1 new smear-negative PTB with extensive parenchymal involvement;
new cases of severe forms of extra-pulmonary TB.
Sputum smear-positive:
I relapse; ‘
treatment failure;
treatment after interruption.
New smear-negative PTB
m (other than in Category 1);
new less severe forms of extra-pulmonary TB.
4 Chronic case(still sputum-positive after supervised re-treatment)

BollM 37 A 28] g BdTe YA
ER% FExo Aoyl BE WAle] 2uE @
o2 Ak, o] g o AE ¥4, vuel A%
& A 4oz sk old WHes 14KDa,
16KDa, 19KDa, 23KDa, 38KDagtlo] i3l g3
el BAZIEL 242 0.239, 0.231, 0.442, 0.464,
0.336°.2 3. W%, Bolx, 4458 2 &
e E-&& Tl

A EAEN

BAENE SPSS/PC+ B4 HA7AE o4l &
Bxot 884 WAYTY A8 FEY vEEA A2
A2z AL vlm 28I pgke] 0.05 ofskgl
A% o] Apolzt sl Aoz B

2 T

1. 85 slEy #xpEe] 43

WIEAE 57922 WA 569, iz 130 Ay
< B 43.56+11.6140 T 40th7t 209 22 7

By Aoz g EXE Holy, slEned £
SollAl 116, 1134, 10, V6 mj&y 19og 7}
gz 07F 83, 7k ASFARIA (=) 13,
(+) 23, (+4) 3, (+++) 7Ho® (+)8A}
JiEez gon, 3 X-A4 3% 2, 5% 13,
F% 427 UAz 9 49 e 25
A7t B Ao Aol Hu, A8J5e J 2.58
+1.4628 thg 7@ vjE dAz g Xads
£ 7IA3 ok meojn), Anckog dxof 38, o
1ok 1613, oloju} ©H% 21, v]EA 19 o8 UAF
A T B2} ok B9 8o s 3w 10, BY
g 3, 7 7 19 Sl §¥Fer Ay
Sutgde] 14971 ATk

2. M2 2 S0l ot FF= v|uEY
{Table 2)

1) 14KDag&oll st ghaigtel 84 (Fig. 1)

854 A8 g XaFdd vE &9
3 A Y (P<0.065), Azl viglde &
o3 Estom (P<0.001), vi&EA A8F2dTE

— 760 —



— Diagnostic significance of the serologic test using multiple —

Table 2. The optical densities of various antigens optical density(mean+SD)

Group No. 14KDa 16KDa 19KDa 23KDa 38KDa
A 57 0.75+1.20 0.70+1.13 0.35+0.67 0.38+042 1.64+1.30
B 24 0.39+0.54 0.30+0.43 0.18+x0.16 0.34+0.26 0.4240.38
C 48 0.06+0.09 0.05+0.09 0.15+0.15 0.18+0.18 0.11+£0.10

A ! active pulmonary TB, B : inactive pulmonary TB, C : healthy control
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Fig. 1. The antigen 14KDa in the different groups.

s L1 \
|

1.5 \
L

oD

L T 1
A Y A
" A wTAAN \oh )

1

No. of patients

—-a—3ctive TB

|-e—inactive T8
~e—Health control

Fig. 2. The antigen 16KDa value in the different groups.
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Fig. 3. The antigen 19KDa value in the different groups.
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Fig. 4. The antigen 23KDa value in the different groups.
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Fig. 5. The antigen 38KDa value in the different groups.

Table 3. The validity of various antigens between active TB patient and healthy control.

Antigens A B C D
14KDa 42.1 95.8 92.3 58.2
16KDa 43.9 95.8 92.6 59.0
19KDa 15.8 91.7 62.2 47.8
23KDa 28.0 89.6 76.2 51.2
38KDa 70.2 93.8 93.0 76.6

A | sensitivity( %), B : specificity(% ), C : positive predictive value(%),

D : negative predictive value(%)
el vig) oA &A1 (P <0.32).
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