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Immunoglobin G Antibodies to Purified-Protein-Derivative and
Lipoarabinomannan-B by Enzyme-Linked Immunosorbent
Assay in the Diagnosis of Tuberculous Pleural Effusion
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Background: Considering that both humoral and cell mediated immunities play an important
role for human tuberculosis infection, enzyme-linked immunosorbent assay(ELISA) measurement
of immunoglobulin G (IgG) antibody to mycobacterial antigens can be used for the serologic
diagnosis of tuberculous pleural effusion.

Method: We measured absorbance values of IgG antibodies to purified-protein-derivative (PPD)
and lipoarabinomannan-B (LAM-B) in the pleural fluid (PF) and the serum in 40 tuberculous (TPE)
and 19 nontuberculous pleural effusions (NTPE).

Results:

1) The IgG antibodies to PPD and LAM-B were significantly (P<0.0005) higher in the PF and
the serum of TPE compared to NTPE.

2) The IgG antibodies to PPD and LAM-B in the serum were higher than that in PF.

3) Significant correlations were found between pleural and serum IgG antibodies to PPD and
LAM-B.

4) With a cutoff value for IgG antibody to PPD in the PF of 0.091, sensitivity was 55.0% and
specificity 94.7% in the diagnosis of TPE.

5) With a cutoff value for IgG antibody to LAM-B in the PF of 0.337, sensitivity was 50.0%
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and specificity 94.7% in the diagnosis of TPE.

6) The seropositive rates in TPE were not related to PPD skin test status, the amount of PF and

coexisting active pulmonary tuberculosis.

Conclusion: The assay of IgG antibodies to PPD and LAM-B might be useful for the diagnosis
of TPE. Our study suggests the mechanism of passive transfer of IgG antibodies to PPD and
LAM-B from the serum to the PF through pleural tissue.
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Table 1. Classification and Characteristics of
Patients

Classification No Age  Male:Female

TPE 40 38.1+172 2.1:1.0
confirmed by biopsy 37
confirmed by AFB 10

NTPE 19 538+16.1 1.1:1.0
Malignant effusion
Parapneuminic effusion
Empyema
Hemothorax
Parasite
Transudate
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Table 2. Results of Laboratory Data
TPE NTPE P value

Serum PPD 0.3421+0.458 0.058+0.047 0.0001
Serum LAM-B  0.7041+0.545 0.209£0.152 0.0001
Pleural PPD 0274140416 0.036+0.027 0.0003
Pleural LAM-B 0.626+0.540 0.150+0.114 0.0001

P/S PPD 0.68+021 0.72+0.35 NS
P/S LAM-B 0.84+022 0.77£0.19 NS
P/S Portoein 0.75+£0.06 0.6610.22 NS

NS: not significant
P/S: Pleural/Serum
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Fig. 1. IgG seroactivity to PPD & LAM-B in serum. Cutoff point of seroposi-
tivity was 0.151 for PPD and 0.512 for LAM-B.
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Fig. 2. IgG seroactivity to PPD & LAM-B in pleural fluid. Cutoff point of sero-
positivity was 0.091 for PPD and 0.377 for LAM-B.
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Table 3. Diagnostic Test Characteristics
Sen(%) Spe(%) (+)PV(%) (OPV(%) OA(%)

Serum PPD 475 947 95.0 46.2 62.7
Serum LAM-B 575 100 100 52.8 71.2
Pleural PPD 550 947 95.7 50.0 67.8
Pleural LAM-B 500 947 95.2 474 64.4

Sen: sensitivity, Spe: specificity
(+)PV: positive predictive value,
(-)PV: negative predictive value
OA: overall accuracy

Table 4. Correlation Coefficient in TPE &

NTPE
1 value p value
In TPE
Pleural PPD & Serum PPD 0.9832 0.0001
Pleural LAM-B & Serum LAM-B 0.9688 0.0001
In NTPE
Pleural PPD & Serum PPD 0.6328 0.0036

Pleural LAM-B & Serum LAM-B 0.9367 0.0001

Table 5. Comparison of IgG Seroreactivity in
Pleural Fluid between PPD Skin
Test-Postitive and -Negative TPE

PPD skin test No PPD(%) LAM-B(%)
Positive n 5(45.5) 7(63.6)
Negative 2 1(50.0) 1(50.0)
Total 13 6(46.2) 8(61.5)

Positive tuberculin skin test
—diameter of induration >10mm after injection(5TU)
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Table 6. Comparison of IgG Seroreactivity in
Pleural Fluid According to the Am-
ount of Pleural Fluid in TPE

Amount of
N _
pleural fluid [§) PPD(%) LAM-B(%)
Minimal 12 7(58.3) 8(66.7)
Moderate 14 9(64.3) 7(50.0)
Massive 11 4(36.4) 3(27.3)
Total 37 20(54.1) 18(48.6)

minimal: less than half of hemidiaphragm
moderate: less than half of hemithorax
massive: more than half of hemithorax

Table 7. Comparison of IgG Seroreactivity in
Pleural Fluid between Active Puimo-
nary Tuberculosis—Positive and ~Ne-

gative TPE
Active pul
cive puimonary N, PPD(%) LAM-B(%)
Tuberculosis
Positive 19 13(684)  11(57.9)
Negative 20 9(45.0) 9(45.0)
Total 30 22(564)  20(513)
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