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= Abstract =
Coagulation and Fibrinolysis in Exudative Pleural Effusions

Jeong Seon Ryu, M.D., Hong Lyeol Lee, M.D.
Department of Internal Medicine, Inha University, College of Medicine, Inchon, Korea

Background : The intrapleural hypofibrinolysis is caused by mainly excessive concentration of pleural plasmin-
ogen activator inhibitor-1 antigen(PAI-1 Ag), which binds tissue type plasminogen activator. In pleural in-
flammation induced by sclerosing agents for pleurodesis, levels of pleural PAI-1 antigen increase in relation to
decreasing D-dimer levels. It has been known that the pleural mesothelial cells have the capability of secreting
PAI-1 Ag in response to inflammation in vivo. Therefore, we estimated whether pleural inflammation changes
the balance between fibrinolytic and coagulative properties in exudative pleural effusions.

Method : The thirty cases was included in our study. We determined the pleural levels of glucose, lactic dehy-
drogenase(LDH), pH and the counts of white blood cell(WBC), polymorpho leukocyte(PMN), lymphocyte as
the parameters of pleural inflammation and cellular components of pleural fluid. The plasma level of fibrinogen
in fluid and the neutrophil count in blood were determined. The levels of D-dimer, PAl-1 Ag and thrombin-
antithrombin Il complex(TAT) were determined by ELISA (Behring, Marburg, Germany).

Result : The causes of pleural effusion were as following : tuberculous in 14 cases, malignant in 10 cases and
parapneumonic in 6 cases. The levels of pleural D-dimer, PAI-1 Ag and TAT was significantly higher than
that of plasma(p<0.001). The severity of pleural inflammation did not correlated with pleural D-dimer, PAI-1
Ag, TAT and their plasma levels. But the level of pleural TAT correlated with pleural WBC and lymphocyte
count,

Conclusion : We found that the severity of pleural inflammations did not correlated with pleural D-dimer, PAI
-1 Ag, TAT and the possibility of local production of PAI-1 antigen is present. (Tuberculosis and Respiratory
Diseases 1998, 45 . 1214-1222)
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Table 1. Clinical charicteristics of patients

Tuberculous Malignant Parapneumonic

N (=30) 14 10 6
Mean age 40.0+18.2 64.4+17.9 56.3+18.1

Table 2. Comparison between pleural and blood levels ;

Pleural fluid Blood

" LDH' (U/L) 2483.5 +870.7 379.5+28.6
Protein' (g/dL) 4.3+0.2 6.4+0.1
Glucose® {mg/dL) 74.3+8.0 116.3+7.9
D-dimer' (1g/L) 1020.7+43.6 413.1+61.7
PAI-1 Ag' (ug/L) 251.9 £40.7 61.8+10.1
TAT' (pg/L) 119.3+8.8 29.1+8.6

TAT : thrombin-antithrombin Il complex, PAl-1 Ag : plasminogen activator inhibitor-1 antigen,
¥ p value<0.001, § : p value<0.05

Table 3. Blood levels and count according to underlying etiologies of exudative effusions

Tuberculous Malignant Parapneumonic
Neutrophil" (/L) 4357.2+1433.4 8004.4 +4766.3° 10772.0 £ 2806.2°
Fibrinogen* (mg/dL) 608.2+164.5 509.2+£120.6 553.3 +265.1
D-dimer® (1g/L) 449.5 +265.0° 219.2 £283.7 657.4 £394.7¢
PAI-1 Ag* (pg/L) 39.7+36.5 72.6+59.6 91.7+67.0
TAT? (pg/L) 19.4+35.8 47.2+64.6 19.9+20.5

TAT : thrombin-antithrombin Il complex, PAI-1 Ag: plasminogen activator inhibitor-1 antigen,
Kruskal-Wallis test( ¥ : p value<0.05, 1 : p value-not significant), Mann-Whitney U test(a : tuber-
culous vs malignant, p=0.01 ; b : tuberculous vs parapneumeonic, p<0.001 ; ¢ : tuberculous vs malig-
nant, p=0.02 ; d : malignant vs parapneumonic, p=0.01)

A olgla Fztel gyl 18 12003t Futele]
A dgoms YA FUHY 1 14 o, AL %
obd Fure 110 o, FHEAY Fd 6 o ofqirt
(Table 1). Fotia} gAollr 9] D-dimer, plasmin-
ogen aclivator inhibitor-1 (PAI-1) &4, E&%l-
JEEY M EH (thrombin-antithrombin I
complex, TAT)+= FogoA d3 Hrl ziz} ¢
AUA EoH (p<0.001), FYolre] LDH, &
gdud, I FYdA R ool =
A (p<<0.05)(Table 2). 424 Fotde] gz

o @& ¥Ye 9% A=E vEhlie F3A=2 3%
Tt RollEA Foel A AL Eton, HEaxd
& gl Agd mE ol BolA] W EY &
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I tgez 2y, oMgFdel eolley 8% PAI
-1 g7 EEN-FESY I S3AE 449 A
QA3 7o Aol§ HolA] ¥t (Table 3). FH9Y
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Table 4. Pleural levels according to underlying etiologies of exydatuve effysuibs

Tuberculous Malignant Parapneumonic

WBC* (/) 1912.2 +1646.8 1070.0+708.8 14429.4 £28294.0

PMN?* (/) 286.8 £243.3 264.1 £400.9 11707.4 £23995.8

Lymphocyte® (/) 1490.5+£1693.2 576.8+419.6 2544.0+4427.5
LDH* (U/L) 948.8 £552.8 1492.8 +1147.8 7294.6 +8725.2
pH' 7.44+0.10 7.37+0.19 6.81 +0.16%¢
Protein’ (g/dL) 5.00 £0.69*° 4.17£1.00 3.20+149
Glucose® (mg/dL) 86.9+29.1 64.5+36.8 55.0+71.1
D-dimer*® (/L) 1034.3 +227.8 1064.7 +107.2 915.5+396.9
PAI-1 Ag? (mg/mL) 331.34£239.3%f 199.0+232.1 154.9+90.8
TAT? (pg/L) 127.1+41.5 114.7 +£48.7 108.5 +66.1

TAT : thrombin-antithrombin Il complex, PAI-1 Ag . plasminogen activator inhibitor-1 anti-
gen Kruskal-Wallis test( 1 © p value<0.05, 1 . p value-not significant), Mann-Whitney U
test(a ; tuberculous vs malignant, p=0.03 ; b : tuberculous vs parapneumonic, p=0.003 ; c :
tuber-culous vs parapneumonic, p==0.01 ; d . malignant vs parapneumonic, p=0.01 ; e ! tu-

berculous vs malignant, p=0.01 ; f : tuberculous vs parapneumonic, p=0.02)

Table 5. Balance between fibrinolysis and coagulation in pleural effusion according to severity

of pleural inflammation

Group A Group B

(n=14) (n=16)
D-dimer' (sg/L) 1014.24 +278.87 1026.3 +206.91
PAI-1 Ag' (pg/L) 305.82 +285.26 204.7 +143.73
TAT' (ug/L) 107.51 +45.48 129.6 +49.64

TAT : thrombin-antithrombin 1 complex, PAI-1 Ag : plasminogen activator inhibitor-1 anti-
gen, Group A . pH-below 7.2, LDH-above 1,000U/L or glucose-below 40mg/dl, Group B : pH
-above 7.2, LDH-above 1,000U/L or glucose-above 40mg/dl, 1 : p value-not significant

Pk FoY AL AYA FogoiA G B 5
AHA F9Y 5o oA Eskeny, Futf pH
© FHEA FheolA Bzt oy FHe B} o
YA Wttt tHEE wE, YLy 5 F g
ol BaAE FoEA FordolX AsT ot FHbol
Hoh ggkoy fofdt Afolg HolA] wgtth FH
o] D-dimerst ESWI-FEFH Il EA= Aol
o2 Aol7} giglont ¥4 PAI-1 92 294
Fhedolq obd R BB FHA B gl

=9ltl(Table 4). ) = AxE pH 7.2,
LDH 1,000 U/L & glucose 40 mg/dl& 7|52
2 URle o 939 AFd @& D-dimer(p=0.
85), PAI-1 d4(p=0.35) @ EEw-FEZ I
B3 (p=0.66) 2] ztolE gtH(Table 5). F7
Ho] D-dimer, PAI-1 &4, EEN-ZEEY I
B3 e Aztel @3RG} dHAlIE k(r) -.02, .05,
252 §o3 ARTAE Holx] ggton, P o
% AEE el ARE ARSIYY HE2exea
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Table 6. Correlation between the pleural fibrinolytic or coagulative parameters and the para-

meters of blood

Pleura
D-dimer PAI-1 Ag TAT
Blood

Fibrinogen -.04 .24 .13
Neutrophil .10 -.12 -.25
D-dimer -.02 .06 -.33
PAI-1Ag -.23 .05 -.32
TAT 10 -.06 .25

TAT : thrombin-antithrombin I complex, PAI-1 Ag : plasminogen activator inhibitor-1 antigen

Table 7. Correlation between the pleural fibrinolytic or coagulative parameters and the para-

meters of pleura

Pleura
D-dimer PAI-1 Ag TAT
Pleura

WBC .10 -0 .38*
PMN .10 -.00 .36
Lymphocyte .25 .03 40*
LDH -.57** ~-.00 -.26
pH .18 .20 -01
Protein -11 .18 .30
Glucose .18 -.26 .09
D-dimer 1 19 32
PAI-1 Ag .19 1 -.05

TAT : thrombin-antithrombin III complex, PAI-1 Ag : plasminogen activator inhibitor-1 antigen,

*p<0.05, **p<0.01

ZFTE frold AudAZt ggick(Table 6). &
o] D-dimer, PAI-1 34, EEW-FEEY 1l
B3 ot Fotoe] dF3A=te] JUdAE nE F
2t D-dimer, PAI-1 &9& Foof oy wyd
7, HET 2 F NET Fo} fo FRwArt ¢
Fovt Foof ESN-FEEY M S¥Ade r gt
o] Zz} .38, .36, 4002 F-EAQ {3 4uA
=3 5'_9934 F9Y D-dimer= F5<§ LDH$} 9]¢

= 2EEAE Qo 2y 9% D-dimer,

PAI-1 &g, EEV-FEEN I EFA= F9Y
H, 994 2 £2329} fo08 J28AE Holx
?%9,,}E}(Table 7).
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