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TNF-g, TGF-4 and Fibrinolytic Parameters in Tuberculous and
Malignant Pleural Effusions
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Background : Residual pleural thickening (RPT) develops in about 50% of tuberculous pleurisy (PLrs). Some
reports have suggested that elevated TNF-a and impaired fibrinolysis could be the cause of RPT, but until
now, the mechanism and predictors of RPT have not been well known. TGF-8 has been known to promote
fibrogenesis and is increased in tuberculous pleural fluid (PF). Pl and malignant. pleurisy (PLia) manifest
lymphocyte-dominant exudative pleural effusion, and it has clinical implications in the differentiation of the
two diseases, based on the findings of pleural effusion. We performed this study to compare pleural fluid TNF-
@, TGF-B, and fibrinolytic parameters between PLz and PLyac, and to find the predictors of RPT in = .

Methods : Thirty-five PLg and 14 PLua. patients who were admitted to the Asan Medical Center from Feb-
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ruary 1997 to August 1999 were enrolled. All PL5 patients were prescribed a primary, short-course, anti-tu-
berculosis regimen. TNF-¢ tissue plasminogen activator (tPA), plasminogen activator inhibitor 1 (PAI-1),
plasminogen, a2-antiplasmin, and D-dimer were measured in both PF and PB. TGF-§ was measured only in
PF. Clinical characteristics, TNF-¢, TGF-4 and fibrinolytic parameters were compared between patients with
RPT less than 2 mm and patients with more than 2 mm of the thirty patients who completed the anti-tubercu-
losis treatment.

Results : The levels of TNF-q tPA, PAI-1, plasminogen, a2-antiplasmin, and D-dimer in PF were higher
than those in peripheral blood (PB) in PL+s, whereas only plasminogen, @2-antiplasmin, and D-dimer were
higher in PF than in PB in PLy.. Pleural fluid TNF-g, TGF-£, PAI-1, plasminogen, @2-antiplasmin were in-
creased in PL1s compared with PLya, but these factors did not show any further advantages over ADA in
differentiation between PL1g and PLya.. TNF-¢, TGF-8 and fibrinolytic parameters did not show any differ-
ences between patients with RPT less than 2 mm and patients with RPT more than 2 mm.

Conclusion : Our data suggest that TNF-¢, TGF—B and fibrinolytic parameters may play some role for the de-
velopment of RPT in PL1g, but they failéd to‘predict the occurrence of RPT in PLs. Also these parameters did

not seem to have any advantages over ADA in differentiating between two diseases. (Tuberculosis and
Respiratory Diseases 2000, 49 . 149-161)
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Table 1. Comparison of demographics and pleural fluid parameters

Transudate Exudate
PLs PLuyav Total

Number (n) 6 35 14 49
Age (years) 65+15 42+ 18%* 64+13 48+19
Sex (M F) 4.2 27 .8 6:8 33:16
pH 7.37+0.08 7.38+0.18 7.35+0.19 7.37+0.18
Protein {(mg/dL) 2.3+0.5* 49+0.7 46+1.3 4.8+0.9
Glucose {mg/dL) 190 £ 95* 97 £52 90 +41 95449
LDH (1U/L) 179 £ 46* 1,773 +8,324 1,325 +£1,521 1,651 +3,348
ADA (U/L) 15+14* 95+ 28** 23+12 76141
WBC (/ml) 403 +378* 3,888 £5,200 1,480+1,120 3,200 +4,550

Neutrophils (/ml) 59 +94 1.095 +5,014 118+196 816:+4,245

Lymphocytes (/ml) 149 +184* 2,378 +1,851** 662 4722 1,888+1,784
TNF-a (pg/ml) 2.6 +2.7* 11.3+16.9** 2.1+0.6 8.6 +14.7
TGF-8 (pg/ml) 3,359+833* 16,831 £7,126*%* 10,660+6,643 15,031 +7.476
tPA (ng/ml) 13.0+9.0 20.0+27.3 48.1 +83.0 30.0£50.6
PAI-1 (ng/ml) 30+29* 1,281 +1,234** 462 £557 1,047 +1,141
Plasminogen (%) 16.2+4.2* 43.0+12.8** 34.2+13.6 40.5+185
a2-antiplasmin (%) 9.5+6.5*% 25.7 £18.7** 13.1 +£15.7 22.1+13.6
D-dimer (ug/ml) 60 +37* 417 + 259 301 +234 384 4255

PLrg ; Tuberculous pleurisy, PLya.:

Malignant pleurisy. Data are shown as meant= SD.

*n<0.05 compared between transudate and exudate.

**0<0.05 compared between PLqs and PLyaw
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Table 2. Comparison of PB and PF parameters in each groups.

Transudate PLis ‘ PLyac
n PB PF n PB PF  n PB PF

TNF-¢ {pg/ml) 5 38146 15£02 13 24£12 16.0+24.8* 8 1.9+06 2006
tPA (ng/ml) 5 266+£355 102405 11 98+31  189+105* 5 2284301 1020+1281
PAI-1 (ng/ml} 5 250%13.9 35.0£283 11 16.1£9.7 1286+1322* 5 244+285 304.0+488.1
Plasminogen (%) 5 506+148 148428 11 938+125 442+124* 5 96.2+113 274+181*
e2-antiplasmin (%) 5 50.6£200  7.6+51* 11 9224144 354+£302* 5 100.0+82 56+7.7*
D-dimer (ug/ml) 5 19414  467+21.6* 11 30414 321.0+2432*5 1.8+21  387+328*

PB : Peripheral blood, PF: Pleural fluid.

* p < 0.05 compared between PB and PF parameters. Data are shown as mean +SD.

Table 3. Correlation coefficients between pleural fluid parameters in 49 patients

Pleural fluid parameters Coefficient* p Value

TNF-a TGF-4 0.296 <0.05

TNF-a PAI-1 0.335 <0.05

TGF-8 PAI-1 0.529 <0.01

TGF-8 Plasminogen 0.312 <0.05

tPA Plasminogen -0.443 <0.01

tPA @2-antiplasmin -0.284 <0.05

PAI-1* Plasminogen 0.287 ' <0.05

Plasminogen a2-antiplasmin 0.585 <0.01

Plasminogen D-dimer 0.447 <0.01

*Pearson correlation coefficient.
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Table 4. Cut-off values of six pleural fluid parameters to differentiate between tuberculous

and malignant pleurisy

Pleural fluid parameters

Cut-off values

Sensitivity (%) Specificity (% )P

ADA (U/L) >48.3 97.1 100
TNF-¢ (pg/ml) >3.06 78.8 100
TGF-£ (pg/ml) >9,691 91.2 78.6
PAI-1 (ng/ml) >100 97.1 50
Plasminogen (%) >39 65.7 64.3
a2-antiplasmin (%) >18 74.3 85.7
i FusE TNF-a7t Slvlgil 37hglo] nusigich.
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Table 5. Clinical characteristics and pleural fluid parameters in tuberculous pleurisy with or

- T. S. Shim,

without residual pleural thickening

et al —

Residual pleural thickening

Absent (%) Present (%) p Value

Number (n) 12 18
Age (years) 39+19 40+ 16 0.89
Sex (M ) 7:5 162 0.08
Sx duration (days)* 17+16 6171 0.02
Combined pulmonary TB 5 (42) 7 (39) 1.00
Fever 7 (58) 10 (56) 1.00
Chest pain 9 (75) 14 (78) 1.00
Initial loculation 4 (33) 12 (66) 0.14
Effusion amount (%) 43+20 51421 0.32
pH 7.41+0.18 7.38+0.18 0.65
Protein (mg/dL) 50+07 5.0+0.7 0.93
Glucose (mg/dL) 95422 98+70 0.88
LDH (1U/L) 1,037 +£470 2,423 + 5,296 0.38
ADA (U/L) 94 +23 97+34 0.79
WBC (/mD) 2,728 +2.062 5,074 + 6,897 0.26

Neutrophils (/ml) 242 +424 1,963 + 6,965 040

Lymphocytes (/ml) 2,099 +1,510 2,649+ 2,156 0.45
TNF-a (pg/ml) 72+5.9 15.2+23.3 0.26
TGF-8 (pg/ml) 14,283 + 6,864 18,722+ 7,808 0.13
tPA (ng/mi) 29.0+44.7 13.3+8.0 0.15
PAI-1 (ng/ml) 1,204 £1.035 1,493 +1,464 0.56
Plasminogen (%) 46.0+14.5 44.1+11.9 0.69
a2-antiplasmin (%) 32.4+30.1 21.8+6.2 0.16
D-dimer (ug/ml) 408 +259 485+ 261 0.43

TB: Tuberculosis. Data are shown as mean +SD. * p<0.05.
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systemo| JAxjo} Qlrbn BT} FUA LA
T TGF-po) 9fste] PAI-1 #u7F 37 4 &
ol Baxgict. aEir 4] AHES ABVAAM F
28] BW, Fololol proinflammatory cyto-
kine¢l TNF-g7} Z7}sl] A o] £AE1, &A1
ZAY AAFARANAN TGF-g} ZF7480, Z/18
TNF-g %+ TGF-f= PAl-1 ¥ @2-antiplasmin
& SVHAA AragsE dAst e AhskE 218
A7lE Weko 2 APEnt. ey w2 R8s
£ £24]7)= 8kgo] dohAl HEBE plasmino-

1A 1]

gen tPA 8357} o] Zr)slA 5o D-dimer:

= F7kHA "ok 28A% 294 FogelME o
4 49l viste F9 PAI-10] oJu| Al ®ol
Z7 s degagdiEcs 442585 (anti-fi-
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v Aoz 484 vk B dpiiME & 2l F
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3 ARE BoFm o
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a4 1d9ia= ADAV) 34 U/L2 Z4F U
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Hehabd ddE8 Y F USg HoRdyh e
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=]
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Aoz waHgirh
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B 9ol ¥& F& Yo 3o} dh=w A&
A a7 284 ZQYt. 0P Xg 274
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o] ke Bae ¢loh. mekd oAl FEm|EE Eo

© A7 A=REYE A7 EnEY bee
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slomg, AALE 95t g AAE A A7t
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