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Consideration for thrombolysis for significant pulmonary
embolism in haemodynamically stable patients—is it time for a

rethink?
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Abstract: Pulmonary embolism (PE) is a common diagnosis made in the emergency department with
60-70 cases per 100,000. The clinician needs to have up to-date knowledge and potential treatment
strategies for management of this common condition. Thrombolysis for PE is one of the options that can
be considered in the Emergency Department. The British Thoracic Society (BTS) has formed a set of
recommendations for consideration of thrombolysis. We will discuss two clinical cases of differing severity
and discuss the rationale behind the treatment strategies. Firstly, we present a lady in her late 40s with acute
shortness of breath with pleuritic chest pain. She was brought in by ambulance and the resuscitation suite was
pre-alerted that she was due to arrive. She had been recently treated for a lower limb deep venous thrombosis
(DVT) and had presented to a local hospital 2/7 previously with some associated pleuritic chest pain. She
was noted to be profoundly compromised from a cardiovascular perspective. She was treated with a systemic
thrombolytic agent and she was subsequently discharged soon afterwards. The second case we present is that
of a 50-year-old previously fit and well gentleman who presented with acute shortness of breath on minimal
exertion for the previous 3 days. There was no background history of airway diseases with no smoking.
He was noted to be marked hypoxic requiring 5 litres of oxygen to maintain an oxygen saturation of 95%.
His blood pressure was noted to be stable throughout his time in the department. There was imaging and
electrocardiographic evidence of right ventricular strain. It was also noted to be a marked rise in cardiac
enzymes indicating cardiac involvement, based on the findings he subsequently underwent treatment with a
systemic thrombolytic agent and made subsequently satisfactory recovery. The presence of raised troponin
in the presence of an acute PE classifies as a massive PE. Systemic thrombolysis is the first line treatment for

massive PE and should be started on clinical grounds alone if cardiac arrest in imminent with alteplase being
the drug of choice. The decision to perform systemic [thrombolysis in the haemodynamically stable patient is
multifactorial and should be assessed in a case by case manner as highlighted by this article.
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Introduction

Pulmonary embolism (PE) is a common diagnosis (1)
made in the emergency department with 60-70 cases per
100,000. The clinician needs to have UpToDate knowledge
and potential treatment strategies for management of
this common condition. Thrombolysis for PE is one of
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the options that can be considered in the Emergency
Department. In the patient without haemodynamic
stability the situation becomes trickier with some clinicians
considering thrombolysis without significant haemodynamic
compromise in a preventive measure whilst other purporting

its use in peri-arrest and cardiac arrest use. The discussion
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then becomes whether early treatment is better suited
than rescue systemic thrombolysis. The British Thoracic
Society (BTS) has formed a set of recommendations for
consideration of thrombolysis!

are as follows:
D Recer SRS
(II) History of previous intracranial haemorrhage;
(III) Known intracranial malformation or neoplasm;
(IV) Suspected dissection;
(V)  Recenthead trauma;
(VI) Bleeding diathesis.

(2) for thrombolysis

contraindications:
@ years of age;
(II)  Current anticoagulants;
(IIT) [Pregnancy;

(IV) |Cardiopulmonary| resuscitation >10 min;

(V)  Recent internal bleed 2—4 weeks);

(VI)  Uncontrolled hypertension (180/110 mmHg);
(VII) Remote ischaemic stroke;

vt Major surgeryichin B weels]

Case presentation and discussion of findings

We will discuss two clinical cases of differing severity and
discuss the rationale behind the treatment strategies.

Firstly, we present a lady in her late 40s with acute
shortness of breath with pleuritic chest pain. She was
brought in by ambulance and the resuscitation suite was
pre-alerted that she was due to arrive. She had been recently
treated for a lower limb deep venous thrombosis (DVT) and
had presented to a local hospital 2/7 previously with some
associated pleuritic chest pain, However, due to logistical
restraints her computed tomogram pulmonary angiogram
(CTPA) could not be performed on last presentation to her
hospital, she had been on dose dalteparin (low molecular
weight heparin) since her DV'T diagnosis.

On presentation to our Emergency Department she was
noted to be profoundly hypoxic with oxygen saturation of
90% on 15 litres of oxygen via a non-breathable mask and
was also noted to be compromised from a haemodynamic
view (hear rate 120 bpm and systolic blood pressure of
90 mmHg). The hospital pre-alert provided us with
valuable information including earlier consideration of the
use systemic thrombolysis and the necessary preparation.
There was significant cardiovascular and respiratory
instability noted on this occasion. The risks of significant
haemorrhage were discussed with the patient with verbal
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informed consent to proceed for systemic thrombolysis.

Some authors may suggest that further investigations
including a CTPA would enable the diagnosis to be made.
However, it’s worth noting that the lady was in a peri-
arrest scenario where time was a critical factor and there
was already concerns that she had developed an embolism
from the recent DVT. Alteplase is the drug of choice across
Emergency Departments across the United Kingdom for
systemic thrombolysis for both acute myocardial infarctions
not suitable/stable for primary percutaneous coronary
intervention and PE. Following systemic thrombolysis with
supplemental oxygen therapy given, she made a complete
recovery and subsequently discharged home in the next 24 h.

The second case we present is that of a 50-year-old
previously fit and well gentleman who presented with
acute shortness of breath on minimal exertion for the
previous 3 days. There was no background history of airway
diseases with no smoking. He was noted to be marked
hypoxic requiring 5 litres of oxygen to maintain an oxygen
saturation of 95%. On his arterial blood gas his PaO,
was noted to be 8.82 on Slitres of oxygen. He was noted
to be persistently tachycardic with a heart rate between
120-125 beats/min with Systolic BP being maintained
between 120-130 mmHg throughout his stay in ED. His
baseline electrocardiogram was that of sinus tachycardia
which later on developed into the rare S1Q3T3 pattern
(deep S waves in Lead I, Q waves in Lead III and T wave
inversion in lead III). Blood tests indicated a markedly
raised D-dimer and also evidence of a markedly raised
troponin.

Studies have shown that a raised cardiac troponin (3)
(both T and T) in the context of acute PE is associated
with RV myocardial injury and predicts both short term
mortality and associated complications. This applies in the
haemodynamically stable patient as well with high levels of
mortality.

However, unlike our previous patient, he was stable to
undergo a CTPA. The CTPA revealed large bilateral PE
just distal to the bifurcation of the pulmonary artery with
evidence of right heart strain.

In the department a bedside echocardiogram also
revealed right ventricular strain with a grossly dilated right
ventricular without any collapsibility. Whilst supportive
treatment was instituted, a discussion was made with the
regional cardiothoracic surgeons for consideration for
possible surgical embolectomy. Surgical embolectomy is
an option especially if patients are carefully selected and
especially in patients where thrombolysis is contraindicated.
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This is often seen as last resort especially if all other options
have been tried/not possible including catheter based
mechanical clot disruption. The rates of mortality are varied
between 6-46% (4,5), in a recent study (6) performed on
both haemodynamically stable and unstable patients; the
overall operative mortality was noted to be 6.6% (10.2% for
unstable patients and 3.6% for stable patients). Following
a joint discussion with the cardiothoracic surgeons and
the cardiologists, the decision was made for systemic
thrombolysis. This treatment decision was then discussed
with the patient and his family with discussion of increased
bleeding risks and following informed consent systemic
thrombolysis was commenced. He was subsequently
transferred to our local cardiology unit or ongoing
management, unfortunately due to the extent of the PE
and the associated complication he developed pulmonary
hypertension. He is currently being managed by the
cardiologist.

Both our patients would classify as having a massive
PE (significant), out first patient was peri-arrest in the
department and systemic thrombolysis as indicated. Our
second patient had features of massive PE (evidence of right
heart strain, raised troponin from RV myocardial damage)
even though his blood pressure remained stable throughout.

Discussion
The case for and against systemic thrombolysis

for systemic in patients with
any evidence of _
In a study undertaken by Konstantinides ez a/. (7)
reports that in patients with

risk of in-hospital

increasing the chances of
complications. In studies undertaken
and a meta-analysis done by Chatterjee
in

major
by Marti et al.
et al. (l), showed
patients with
that there was

It was also noted that
in outcomes with

or thrombolytics.
As a some studies have shown that

systemic thrombolytics are associated with

of significant In the PE Thrombolysis
(ﬁ) investigators discovered that a single
dose of tenecteplase when used in haemodynamically stable
patients with acute PE was i,- of

significant
the agents i.e.

with a
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In the same study by Marti ez al. (8)

the risk of significant haemorrhM
- ith

- Guidelines (11)

The presence of in the presence of an-

Systemic thrombolysis is the
first line treatment for massive PE and should be started
on clinical grounds alone if cardiac arrest in imminent with

alteplase being the drug of choice. approached
including ﬁh and

should be considered if the facilities and expertise are
available to do so. In our second case, this could have been
considered however the expertise was not available to
perform this procedure. The gold standard imaging for PE
is with a CTPA and a
If there is a

of a PE, performing a

Highlighted points

are both - for
B
measurements

(IIT) Careful patient selection is required with the

appropriate
av) s o

undergoing systemic
%)

and

@
an

in patients

assessment of

helps to

(VI) Widespread use with appropriate training of
Eiide GENGCARGUEEN by £ clinicians. The
ability to perform echocardiogram in life support is
one of the essential skills required of ED clinicians
as advised by the Royal College of Emergency

Medicine.

Conclusions

The decision to perform systemic thrombolysis in the
haemodynamically stable patient is multifactorial and
should be assessed in a case by case manner as highlighted
by this article. Patients should be consented about the risks
of haemorrhage associated with systemic thrombolysis.
Early diagnosis and management are key to ensure optimise
survival risk. For massive PE, systemic thrombolysis is
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Table 1 Risk stratification (12) for patients with acute pulmonary embolism
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Chest Guideline 2016

ESC guidelines 2014

AHA guidelines 2011

PE with hypotension

PE without hypotension

High risk PE

Intermediate-high risk PE

Massive PE

Submassive PE

Intermediate-low risk PE

Low-risk PE

Low-risk PE

Low-risk PE

ESC, European Society of Cardiology; AHA, American Heart Association; PE, pulmonary embolism.

advised by the BTS and should be considered in peri-
arrest situations based on clinical ground alone. Table 1 (12)
includes the risk stratification as highlighted.
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