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Abstract

We are presenting 6 patients who suffered a cardiac arrest (CA) for suspected pulmonary embolism. Before establishing a definitive diagnosis,
advanced life support (ALS) algorithm was initiated. Urokinase dosed as 15.000 Ul/kg (weight) was administered initially, followed by 4.400
Ul/Kg for 12 hours as a continuous intravenous perfusion. Two patients presented absolute contraindications for fibrinolytic therapy, however
only one patient presented a major hemorrhagic complication. Global mortality rate was 83%.
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Introduction

Massive pulmonary embolism (MPE) is a potentially
reversible process, which may be responsible for 8-13%
of unexplained cardiac arrests (CA). The reported
incidence of CA caused by pulmonary embolism (PE) is
2-9% of all out-off-hospital and 5-6% of all in-hospital
CA. Right ventricular failure due to pressure overload is
considered to be the primary cause of death in severe
PE. Patients in CA require immediate resuscitation and
since there's no time for specific diagnostic tests a high
clinical suspicion of PE as the cause of CA justifies
initiating thrombolysis during cardiopulmonary
resuscitation (CPR), potentially improving survival.
International guidelines no longer consider CPR as a
contraindication for thrombolysis as the thrombolytic
therapy during reanimation can contribute to stabiliza-
tion in patients with CA caused by MPE. We present 6
cases of patients with CA due to MPE who were treated
with high doses of Urokinase (generalistic product, no
specific producer is submitted; we had no laboratory
funding) during cardiopulmonary resuscitation and
later admitted to the Intensive Care Unit (ICU).

Case Report

We considered that there is no need of informed
consent, because we are only using medical parameters,
without personal information.
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Case 1 A 37-year old female with primary pulmonary
hypertension was admitted for elective right heart
catheterization. Twenty-four hours after the procedure,
she developed progressive cardiac failure that derived
into cardiogenic shock and was admitted to the ICU with
a presumptive diagnosis of MPE based on clinical
findings. She suddenly presented pulseless electrical
activity (PEA) hence advance life support (ALS) algo-
rithm was initiated. Ten minutes into reanimation a
bolus of 2.000.000 IU of urokinase was administered via
a central venous catheter but no response was obtai-
ned. After 70 minutes of unsuccessful ALS (60 min after
urokinase bolus), resuscitation efforts were stopped.
Bleeding complications were not observed during CPR.
The patient’s autopsy findings were consistent with an
MPE.

Case 2 A 70-yr old male with a history of chronic
obstructive pulmonary disease (COPD) with dyspnea
was admitted to our hospital with a presumptive
diagnosis of acute PE that was confirmed by a thoracic
scan. Deep vein thrombosis was found with ultrasound.
Initial treatment with nonfractioned heparin was started
and inferior vena cava filter was placed. On the 12th day
after admission, he developed sudden cardiac failure,
resistant to treatment. ALS was initiated due to ventricu-
lar fibrillation, and a bolus of 1.000.000 IU of urokinase
was administered during CPR. The patient did not
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respond to resuscitative efforts. Bleeding complications
were not observed during CPR.

Case 3 A 63-year old male with a history of deep venous
thrombosis of the right leg received treatment with low
weight heparin with bad adherence. Three weeks later
he presented sudden respiratory distress and syncope
and was admitted to the emergency department with a
diagnosis of acute PE. Perfusion lung scan showed
massive left PE and ultrasound of the limbs confirmed
deep venous thrombosis. He was admitted to the ICU
and non fractioned heparin was started. After eight
days, he suffered a cardiac arrest, ALS was started and
intravenous bolus of 1.000.000 IU of urokinase was
administered. After 60 minutes of unsuccessful resusci-
tation, efforts were ended. Bleeding complications were
not observed during CPR. The patient's autopsy findings
were consistent with an MPE.

Case 4 A70-yr old female was admitted with a diagnosis
of pancreatic adenocarcinoma. A duodenumpancrea-
tectomy and a cholecystectomy were performed and
she did not received prophylaxis against thromboem-
bolic disease in the post operatory due to severe
thrombocytopenia. She developed clinical symptoms
suggestive of acute PE which was confirmed with a
perfusion lung scan. The patient was admitted in the
ICU. She presented abrupt asystole and ALS was started.
Presumptive diagnosis of MPE was made and 1.500.000
IU of urokinase was given intravenously. After ten
minutes, she recovered spontaneous circulation. Over
the next few hours, she developed pulmonary and intra-
abdominal bleeding, and a persistent arterial hypoten-
sion and anuria. The patient died seven hours after
urokinase administration.

Case 5 A 45-yr old male with a history of alcoholic liver
cirrhosis received an orthotropic liver transplantation.
Forty days after he was admitted with a diagnosis of
obstructive cholangitis. Emergent surgery was perfor-
med and afterwards he was admitted in the ICU. On the
eight day, he presented with acute respiratory distress,
raising suspicion of acute PE. He developed ventricular
tachycardia and then asystole so ALS was initiated. A
bolus of 2.000.000 IU of urokinase was given and 20
minutes later effective rhythm was achieved. Three
hours later, he developed massive gastrointestinal
bleeding and shock leading to emergency laparotomy
and arterial ligation. The following days after the
episode progressed to multiorganic failure due to acute
liver rejection and infectious complications. He died on

the seventeenth day after admission.

Case 6 A 26-yr old pregnant female was admitted with a
presumptive diagnosis of PE. She had a history of bone
cancer and multiple interventions related to it. She
presented symptoms consistent with deep venous
thrombosis of the right leg and later acute dyspnea and
syncope. She was admitted in the ICU and non fractio-
ned heparin was started. Twelve hours later, she
developed pulseless electric activity (PEA). During
resuscitation an intravenous bolus of 1.000.000 IU of
urokinase was administered and after 30 minutes, she
recovered spontaneous circulation. Perfusion lung scan
was performed showing lack of perfusion of left lung
and inferior right lobule. Venous ultrasonography
revealed right femoropopliteal venous thrombosis.
Three days later, miscarried due to placental hemorrha-
ge. The patient was discharged to home 20 days after
admission.

Discussion

Fulminant PE usually manifests as an acute episode
characterized by respiratory failure, obstructive shock
and/or CA. Around 4.2% of PE patients present with
hemodynamic instability or CA; up to 65% of these are
fatal. In a prospective registry of patients with PE
increased mortality rate of 58.3% was shown in patients
with hemodynamic instability compared with a 15.1%
rate for their hemodynamically stable controls. PE was
the immediate cause of death in 3.5% of the autopsies.
In autopsy studies of patients who died in the ICU, PE is
reported to be the most frequently missed diagnosis.
An acute increase in right ventricular pressure due to
pulmonary artery obstruction and liberation of vasoac-
tive mediators cause an obstructive shock that may
rapidly progress to cardiovascular collapse. In that way,
systemic thrombolysis is associated with return of
spontaneous circulation and short-term survival in PE-
related cardiac arrest. The updated guidelines on
management of acute PE indicate that thrombolytics
should be considered as it follows: 1. In patients with
confirmed PE as the precipitant of CA, thrombolysis is a
reasonable emergency treatment option (LE Class lla); 2.
Thrombolysis may be considered when CA is suspected
to be caused by PE (LE Class llb). Furthermore, in a
haemodynamically compromised patient with suspec-
ted PE unequivocal signs of right ventricle pressure
overload and dysfunction justify emergency reperfusion
treatment for PE if immediate CT angiography is not
feasible.
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The usefulness of echocardiography is becoming
greater, and bedside echocardiography can often
identify signs of PE, such as right ventricle dilation, right
ventricle hypokinesia, paradoxical septal wall motion,
and an occasionally thrombus itself. Visualizing the
mentioned signs with a bedside echocardiogram in a
haemodynamically unstable patient or patient in CA
could guide further testing and treatment.

Fibrinolytic therapy has demonstrated greater efficacy
than heparin in the treatment of MPE. Some studies
show the usefulness of high-dose bolus injection of
urokinase (15.000 IU/K) for treating MPE. The hemody-
namic effects of bolus injection of urokinase (15.000
IU/K) in the right atrium showed that the greatest
percentage of the total haemodynamics improvement
occurred within the first 3 hours after bolus administra-
tion of urokinase. Other authors have reported that it
may be possible to stabilize the circulation within 10 to
20 minutes when a bolus of a thrombolytic agent is
administered during CPR for suspected PE.

Several risks are associated with thrombolytic therapy:
significant bleeding, immunologic complications,
hypotension and reperfusion injury. However, in
patients with submassive PE, thrombolytic therapy is
associated with lower rates of all-cause mortality
although with higher risk of major bleeding and
intracranial hemorrhage. Some found no clinical
significant bleeding complications in the patients with
CA and CPR after or before thrombolysis in acute
myocardial infarction and authors suggested that the
patients requiring CPR during acute myocardial
infarction constitute a high-risk group which may
particularly benefit from receiving thrombolytic
therapy. In addition, patients who have received CPR for
less than 10 minutes had no additional complications
attributable to thrombolytic therapy.

Use of high doses of urokinase have also been tested
previously. Authors described a case of administration
of 1.500.000 Ul of urokinase, and mechanical thrombec-
tomy afterwards, without any complications. References
described 17 patients with MPE who received high
dosage of thrombolytic therapy before or after (less
than 24 hours) undergoing resuscitation. Others
reported two patients with PE and CA which 2.000.000
Ul of UK were given during ALS with cardiovascular
stabilization and without any bleeding complications.
This suggests that if chest compressions become
necessary, specific therapy should be initiated immedia-
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tely on suspicion of PE based on the patient’s history
and clinical picture. Even if myocardial infarction is
misinterpreted as PE, a bolus injection of a thrombolytic
agent during ALS might be an appropriate therapeutic
statement.

In our patients, bleeding complications occurred only in
those with contraindications for the use of fibrinolytic
agents particularly postoperative patients and preg-
nancy. Although these patients had contraindications
for fibrinolytic treatment, their immediate life-
threatening condition justified overriding the bleeding
risk factors. Although recent major surgery is conside-
red to be a contraindication for the use of fibrinolytic
therapy, several authors have questioned this view for
life-threatening patients. Thus, we believe that a greater
tolerance towards the established contraindications for
fibrinolytic treatment should be assessed according to
the risk-benefit evaluation when confronting with a
serious life threat of imminent death without any
confirmed diagnosis.

Our approach shows well that urokinase was not
associated with severe hypotension during resuscita-
tion (in contraposition with the effects of common
allergic reactions of streptokinase). Urokinase was not
associated with a high rate of intracerebral bleeding
when compared with rt-PA. In addition, the early
recanalization of the obstructed pulmonary artery has
been definitively established. If the strategy with high-
dose bolus of urokinase is used, CPR should be prolon-
ged for a longer interval than is classically recommen-
ded. There are reports of success in PE when CPR
continued for more than one hour and recommenda-
tions have favored a prolongation of the ALS time of up
to 1.5 hours. Metanalysis aimed to identify differences
among thrombolytic regimens didn't show any statisti-
cally significant differences related to efficacy.

In conclusion, our observations suggest that the clinical
suspected MPA with CA can also be one of the recom-
mended applications of thrombolysis with high-dose
bolus injection of thrombolytic with efficacy.
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