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Background: Tissue-type plasminogen activator is a physiologic activator, which has high affinity
for fibrin and is activated by fibrin. Because of these properties, t-PA has the potential to induce
effective thrombolysis without producing a systemic lytic state. In practice, however, therapeutically
efficacious doses of t-PA has been associated with the development of a systemic lytic state. As
experience with t-PA has accumulated, it has suggested that the fibrin selectivity is influenced by the
dose and duration of t-PA infusion, and many studies have performed in an attempt to optimize the
duration of t-PA regimen.

Methods: This study was designed to assess the thrombolytic efficacy of t-PA and the differences
of two dosing regimens of t-PA (infusion of 1 mg/kg t-PA over 15 or 180 minutes} in a canine model
of pulmonary embolism, induced by injection of radioactive autologous blood clots. By continuously
counting over both lung fields with a external gamma counter, we correlated rate and extent of
pulmonary thrombolysis with corresponding pulmonary hemodynamics in addition to the gas ana-
lyses of arterial and mixed venous blood.
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Results:

1) While total clot lysis was similar (36.2+3.3% and 39.6+2.3% respectively, p>0.05) when t-PA
was infused over 15 or 180 minutes, the rate of lysis during infusion was markedly increased with the
shorter infusion (81.4+16.8% /hr vs 37.3+2.4%/hr, p<0.05).

2) The duration of thrombolysis was 63.3+22.2 minutes although t-PA was administered over 15
minutes, and it was only 148.5:+14.0 minutes in case of the infusion over 180 minutes (p<0.05).

3) The increased rate of thrombolysis with the shorter infusion was accompanied by a faster
amelioration of cardiopulmonary impairment from pulmonary embolism (p <0.05).

Conclusion: It is concluded that the shorter (15 minutes) infusion of t-PA is superior to the longer
(180 minutes) infusion when the dose is equal, in consideration of the faster improvement in cardiopul-

monary impairment from pulmonary embolism.
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Fig. 1. Schematic of experimental preparation.
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Fig. 2. Curve fitting and the terms of thrombolysis.
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Fig. 3. Time-radioactivity curves of thromboemboli
represented as mean values, illustrating throm-
bolysis during and after infusion of t-PA.
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Table 2. Maximal Rate of Thrombolysis during Infusion
of Tissue—Type Plasminogen Activator in Pul-
monary Embolism

GTOUP t—PA 18 t—PA 180
103.4 40,7
62.5 35.4
819 37.1
77.8 36.0
Mean + SD (%/hr) 81.4 + 16.8% 37324

Note : *;p < 0.05 between two groups.

Table 1. Extent of Thrombolysis over 4 Hours by Infu- Table 3. Duration of Thrombolysis According to the
sion of Tissue—Type Plasminogen Activator in Method of t—PA Administration in Pulmon-
Puimonary Embolism ary Embolism

Group Control t—PAs t—PA1so Group t—PAs t—PA 130
8.7 40.4 42.7 32.0 153.0
7.3 324 371 71.0 162.0
6.9 36.3 39.8 66.0 129.0
8.0 35.8 38.9 84.0 150.0
Mean + SD (%) 7.7:¢0.8 36,223,3*%  39,642.3% Mean + SD {min) 63.3 +22,2% 148.5 £ 14,0

Note : *;p < 0.05 vs Control group.

“Note : *;p < 0.05 between two groups.
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" od of administration.
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Fig. 8. Changes in right ventricular end-diastolic pres-
sure and pulmonary wedge pressure during and
after infusion of t-PA in pulmonary embolism.
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Fig. 9. Changes in cardiac output during and after
infusion of t-PA in pulmonary embolism.

% p<0.05; o-compared with 0-time within same
group, ¥%-between t-PA,; and Control, &
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Fig. 10. Changes in oxygen tension of arterial and
mixed venous blood during and after infusion
of t-PA in pulmonary embolism.

% p<0.05; 0-compared with 0-time within same
group, ¥-between t-PA,; and Control, &
-between t-PA;s and Control, X-between
t-PA,; and t-PA,q.
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Fig. 12. Changes in physiologic shunt and oxygen
transport during and after infusin of t-PA in
pulmonary embolism.

* p<0.05; o-compared with 0-time within same
group, %-between t-PA,; and Control, A
-between t-PA,, and Control, X-between
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