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Thrombolytic agents

• activate plasminogen to form plasmin,
resulting in the accelerated lysis of thrombi
(fibrin clots).





Plasmin is an important enzyme ,
• present in blood that
• degrades many blood plasma proteins,

including fibrin clots.
• The degradation of fibrin is termed

fibrinolysis.
• In humans, the plasmin protein is encoded by

the PLG gene.
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produced in the liver.
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thrombolytic agents have been used in a
variety of thrombotic disorders including

• acute myocardial infarction,
• acute pulmonary embolism (PE),
• and deep vein thrombosis (DVT).
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The following are situations during which
clinicians typically contemplate thrombolysis:

• Severe hypoxemia
• Large perfusion defect on V/Q scan
• Extensive embolic burden on computed

tomography (CT)
• Right ventricular dysfunction
• Free-floating right atrial or ventricular thrombus
• Patent foramen ovale
• Cardiopulmonary resuscitation
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• The value of thrombolysis to treat acute PE in
the other settings is uncertain and must be
determined on a case-by-case basis.



• Despite the lack of evidence that systemic
thrombolysis improves mortality,

• most clinicians accept hypotension due to an
acute PE (massive PE) as an indication for
thrombolysis

• because successful therapy can be lifesaving .
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The evidence indicates that thrombolytic
therapy leads to :

• early hemodynamic improvement,
• reduce the frequency of recurrent

thromboembolism.
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• but at a cost of increased major bleeding.
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A meta-analysis that included those trials did
a subgroup analysis of
154 patients with massive PE and found that
systemic thrombolytic therapy

• decreased the composite endpoint of death
• and recurrent thromboembolism (9.4 versus

19 % , odds ratio 0.45, 95% CI 0.22-0.92).
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Troponin

• Serum troponin I and troponin T are
• elevated in 30 to 50 % of patients who have a

moderate to large PE

• Results are given in nanograms per milliliter
(ng/mL). The normal range for troponin is
between 0 and 0.4 ng/mL.
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Troponin, or the troponin complex, is a complex
of three regulatory proteins (troponin C, troponin
I, and troponin T) that is integral to muscle
contraction[2] in skeletal muscle and cardiac
muscle, but not smooth muscle.

Blood troponin levels may be
used as a diagnostic marker for stroke, although
the sensitivity of this assay is low.

Assays of cardiac-specific troponins I and T are
extensively used as diagnostic and prognostic
indicators in the management of myocardial
infarction and acute coronary syndrome.[4]
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• The magnitude of the elevation of BNP (or its
precursor, N-terminal pro-brain natriuretic
peptide NT-proBNP)

• in patients with PE appears to correlate with
the risk of subsequent complications and
prolonged hospitalization.
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• Elevated brain natriuretic peptide (BNP) levels
can help to identify patients with acute
pulmonary embolism at high risk of short-
term death and adverse outcome events.

• Although elevated BNP levels have a high
sensitivity to detect patients at risk of death,
the specificity is low.
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• based on Cleveland Clinic's Reference Range

is:
• Less than 125 pg/mL for patients aged 0-74
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Brain natriuretic peptide (BNP) is a
• natriuretic hormone
• initially identified in the brain but
• released primarily from the heart,
• particularly the ventricles. Cleavage of the

prohormone proBNP produces biologically
active 32 amino acid BNP as well as
biologically inert 76 amino acid N-terminal
pro-BNP (NT-proBNP).Mar 2, 2017
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Atrial natriuretic peptide (ANP) is a
• hormone that is released from myocardial

cells in the atria and in some cases the
ventricles in response to volume expansion
and possibly increased wall stress [1]. ANP
circulates primarily as a 28 amino acid
polypeptide, consisting of amino acids 99-126
from the C-terminal end of its prohormone,
pro-ANP.
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• The release of both ANP and BNP is
• increased in heart failure (HF), as ventricular

cells are recruited to secrete both ANP and
BNP in response to the high ventricular filling
pressures .

• The plasma concentrations of both hormones
are increased in patients with asymptomatic
and symptomatic left ventricular dysfunction,
permitting their use in diagnosis
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• predicts right heart failure in patients with

acute pulmonary embolism.
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• patients with left heart failure.
• In patients with severe pulmonary embolism
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• primary right ventricular (RV) dysfunction is
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Bleeding
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In a meta-analysis of 11 studies (847 patients)
• that compared systemic thrombolytic

therapy to anticoagulation alone in acute PE,
• thrombolytic therapy increased major

bleeding
(9.0 versus 5.7 % ,  relative risk 1.63, 95% CI
1.00-2.68).
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There was a large difference in the
• frequency of major bleeding among patients

defined as having a high risk for bleeding
versus those defined as having a low risk for
bleeding (6.2 versus 0.1% ).
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• Few studies have sought to identify risk
factors for bleeding during thrombolytic
therapy.







Independent predictors
of major hemorrhage

• administration of catecholamines for
systemic arterial hypotension (odds ratio 115,
95% CI 9.4-1411),

• malignancy (odds ratio 16, 95% CI 3.2-80),
• diabetes mellitus (odds ratio 9.6, 95% CI 1.7-

54), and
• an elevated international normalized ratio

(INR) (odds ratio 6, 95% CI 1.5-22).
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• patients with significant or refractory
bleeding are typically transfused

• ten units of cryoprecipitate and
• two units of fresh frozen plasma, then

reassessed.
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including fibrinogen, factor VIII coagulant,
vonWillebrand factor, and factor XIII.
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The principal site of bleeding was
• unknown in nine patients (45% ),
• gastrointestinal in six patients (30%),
• retroperitoneal in three patients (15%),
• intracranial in one patient (5%), and
• splenic in one patient (5% ).
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• Once the decision to administer thrombolytic
therapy has been made, the thrombolytic
agent should be administered via a
peripheral intravenous catheter.
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• Monitor closely for hypotension, anaphylaxis,
asthma, and allergic reactions.

• Mild adverse reactions may respond
favorably to a decreased infusion rate.
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• An activated partial thromboplastin time
(aPTT) should be measured when infusion of
the thrombolytic therapy is complete.

• Heparin should be resumed without a loading
dose when the aPTT is less than twice its
upper limit of normal( 80 sec).
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• If the aPTT exceeds this value, the test should
be repeated every four hours until it is less
than twice its upper limit of normal,

• at which time heparin should be resumed.
• Coagulation assays are unnecessary during

infusion of the thrombolytic agent since
thrombolytic agents are administered as fixed
doses.
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Prolonged APTT may indicate:

• use of heparin (or contamination of the
sample)

• antiphospholipid antibody (especially lupus
anticoagulant, which paradoxically increases
propensity to thrombosis)

• coagulation factor deficiency ,hemophilia
• sepsis : coagulation factor consumption
• presence of antibodies against coagulation

factors (factor inhibitors)
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• The efficacy of SK is not reduced by an allergic
reaction; however,

• anti-SK antibodies remain elevated for up to
7.5 years after treatment,

• suggesting that a suboptimal response and/or
an allergic reaction may occur even if SK is
readministered many years later.
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• Hypotension may occur during streptokinase
infusion (particularly if the infusion rate is
increased above 500 units/kg per min).
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• intravenous fluids, or
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Bolus infusion

• Bolus infusion of thrombolytics appear to be
effective without excess bleeding
complications.

• However, it has not been directly compared to
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more conventional two hour regimen.
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Catheter-directed

• Thrombolytic agents have been infused
directly into the pulmonary artery via a
pulmonary arterial catheter .

• There is no evidence that intrapulmonary
arterial infusion confers greater benefit than
peripheral venous infusion,

• but it is associated with bleeding at the
catheter insertion site.
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When there are contraindications to
thrombolysis
(or thrombolysis fails to induce clinical
improvement),

• catheter or surgical embolectomy may be
warranted if the necessary resources and
expertise are available.

• The decision of whether to pursue one of
these approaches should be based on local
expertise.
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Length of Treatment
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studied extensively.

• The ACCP Antithrombotic Guidelines
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• a provoked DVT is one that is usually caused
by a known event ( surgery, hospital
admission).



Use of Inferior Vena Cava Filters

Inferior vena cava (IVC) filters should be
considered in patients with

• acute PE and absolute contraindications to
anticoagulation, as well as

• in patients with recurrent PE despite
therapeutic anticoagulation.
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