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Studies on fibrinolytic activity in pleural effusions
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Pleural effusion is a common clinical problem and can occur as complications of
many different diseases. It is well recognized that the fibrinolytic system does not
function properly in the pleural space in patients with pleural effusions of various
etiologies. The impaired fibrinolytic activity contributes to the development of pleural
fibrin deposition, loculated effusions and pleural fibrosis, of which the pathogenesis
involves interactions among pleural cytokines, inflammatory cells and pleural
mesothelial cells. However, the regulatory mechanism of fibrinolytic activity in
pleural effusions remains incompletely understood.

In this study, we would like to explore (1) the difference in levels of cytokines and
fibrinolytic activity between loculated and free-flowing pleural exudates; (2) the
effect of repeated thoracenteses on cytokines and fibrinolytic activity in pleural
transudates; (3) the effect of intrapleural streptokinase on pleural fibrosis and clinical
outcome in patients with loculated TB pleurisy; and (4) the effect of dynasore, a cell
permeable dynamin inhibitor, on TGF-B1-induced PAI-1 expression in MeT-5A
human pleural mesothelial cells.

We hope the results obtained can be of value in elucidating the pathogenesis of
impaired fibrinolytic activity in pleural diseases and in the management of the patients
with large transudative effusions, loculated pleural exudates and pleural fibrosis.

The results of the first study on pleural exudates caused by malignancy, TB or

pneumonia indicated that fibrinolytic activity was depressed in loculated effusions,



compared to free-flowing effusions. The levels of TNF-a, IL-1p, TGF-B1 and PAI-1
were significantly higher in loculated than in free-flowing effusions. In both loculated
and free-flowing effusions, the levels of PAI-1 and the PAI-1/tPA ratio correlated
positively with those of TNF-a, IL-1p and TGF-B1. The imbalance of PAI-1 and tPA
in pleural spaces may lead to fibrin deposition and loculation of pleural effusions. In
addition, the pleural levels of TGF-B1 were significantly higher in those with residual
pleural thickening, suggesting that TGF- may play a role in the development of
pleural fibrosis in TB pleurisy.

The result of the second study demonstrated that significant increase in amount of
LDH, erythrocytes, total leukocytes, neutrophils, TNF-a, IL-1, IL-8, VEGF and
PAI-1 in the pleural fluid after repeated thoracenteses in patients with transudative
pleural effusions caused by congestive heart failure. The amount of PAI-1 and
PAI-1/tPA ratio on day 2 and day 3 in the pleural fluid were highly correlated with
those of TNF-a, IL1-B, IL-8 and VEGF. Repeated thoracenteses may cause pleural
inflammation, impair fibrinolytic activity and lead to fibrin deposition in transudative
effusions. Moreover, the patients who developed pleural fibrins had significantly
lower rate of complete resolution of pleural effusions by 7 days after repeated
thoracenteses, which suggests that impaired fibrinolytic activity may impede
resolution of pleural effusion.

The result of the third study on patients with loculated TB effusions revealed that tube
drainage with streptokinase irrigation may increase the fibrinolytic activity in the
pleural space, increase clearance of pleural fibrins and is safe and effective for
evacuation of loculated TB effusions. Effective drainage adjuvant to anti-TB
treatments may hasten resolution of pleural effusion, reduce the incidence of residual
pleural fibrosis and accelerate recovery of pulmonary function in patients with
loculated TB pleurisy.

The result of the fourth study revealed that dynasore may enhance PAI-1 expression
induced by TGF-B1 in MeT-5A human pleural mesothelial cells through the activation
of non-Smad TGF-f signaling pathway. Dynasore may activate JINK MAPK and/or
lead to nuclear translocation of Smad4, and increase PAI-1 gene expression and
protein synthesis in MeT-5A cells. The preliminary data of the study indicate that
dynasore, a potent inhibitor of endocytic pathways known to depend on dynamin,
does not inhibit but, on the contrary, augment the activation of TGF-B/JNK signaling
and amplify PAI-1 expression. Further studies are needed to verify the role of receptor
trafficking in the regulation of TGF-P signaling in human pleural mesothelial cells.

In summary, the impaired fibrinolytic activity in pleural effusions, as reflected by
higher PAI-1 to tPA ratio, depends on pleural inflammation and is very important in

the development of fibrin deposition, fluid loculation and residual fibrosis in pleural



spaces. Impaired fibrinolytic activity may impede resolution of pleural effusion,
whereas enhanced fibrinolytic activity may facilitate clearance of pleural effusion and
prevent pleural fibrosis. Dynasore enhances PAI-1 expression in human pleural
mesothelial cells and may be used as a pleurodesing agent. More cellular, animal and
human studies on interactions among cytokines, inflammatory cells, and mesothelial
cells in the pleural space are needed for elucidation of fibrinolytic activity in pleural

effusions and the clinical significance.



