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Ultrasound-Faciliated Endovascular Fibrinolysis for Acute Bilateral Pulmonary
Embolism in a Patient with SARS-CoV-2 Infection: Case Report

Hani Al-Terki", Tobias Paulus?, Michael Gotzmann', Andreas Miigge'

Abstract

A 73-year-old man was admitted with dyspnoea (NYHA III) and
hypoxemia, making oxygen treatment necessary. The polymerase chain
reaction (PCR) test was positive for severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2). Echocardiography revealed a right
heart dysfunction, a CT scan confirmed massive pulmonary embolism.
Additionally, troponin and NTproBNP levels were elevated. According to
the clinical findings and the elevated sPESI score, the patient was classified
as intermediate—high risk. He was treated with heparin therapy as well as
ultrasound-assisted, catheter-directed thrombolysis (USAT) over 6 hours.
With this therapy, his vital parameters rapidly improved, oxygen therapy
could be suspended, and the patient was transferred to the general ward the
next day. Four days after admission, the patient was discharged under oral
anticoagulation without any complaints.
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Introduction

Acute pulmonary embolism (PE) is one of the most common acute
cardiovascular diseases, with an annual incidence of up to 115 per 100,000
population [1] and a mortality of approximately 10% [2]. An RV/LV ratio
of > 0.9, indicating right heart decompensation, has been shown to be a
predictor of poor clinical outcome [2]. According to current ESC guidelines,
PE patients with hemodynamical instability, as defined by a drop in systolic
blood pressure (SBP) of < 90 mmHg accompanied by an increased heart rate
to > 110 beats/min, have the indication for intravenous fibrinolysis therapy.
Since this therapy is associated with an increased risk of bleeding, it should
be reserved for those patients with an increased risk of death in the first few
hours or days (referred to as a high-risk group in the guidelines) [1]. Patients
with severe PE who are not hypotensive but who have right heart dysfunction
(RV/LV > 0,9) with signs of myocardial damage (troponin elevation) have
a 90-day mortality rate between 21% and 29%. The therapeutic options in
this so-called intermediate—to-high-risk groups are less well defined. To
overcome the bleeding risk of systemic fibrinolysis, local applications of
fibrinolytic drugs, using pulmonary artery catheters, have been developed. In
order to keep the blood concentration of fibrinolytic drugs as low as possible,
an ultrasound-assisted endovascular lysis therapy has been introduced and
FDA approved in 2014 (EKOS system; Boston Scientific, Marlborough,
MA). Ultrasound energy is used to loosen the fibrin structure and to achieve
a more effective and accelerated lysis effect. According to current ESC
guidelines, EKOS is indicated in intermediate—high-risk PE patients and when
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systemic fibrinolysis is contraindicated or failed [1]. Certain
accompanying diseases or circumstances in PE patients may
alter the coagulation system. In patients with a SARS CoV-2
infection, an obstructive thromboinflammatory syndrome has
been reported which may increase the risk thrombosis even
despite adequate anticoagulation [4]. In this subset of patients
the optimal therapy for accompanying PE is challenging, and
the experience is low. We report on a patient with a SARS
CoV-2-associated intermediate—high-risk PE who was treated
successfully and uneventful with an ultrasound-assisted
fibrinolysis system. To the best of our knowledge, this case is
the second patient reported to the literature.

Case Presentation

A 73-year-old male patient (BMI of 25 kg/m?) presented
to our emergency department with progressive dyspnoea
(NYHA IHI-1V) over the previous two weeks, deteriorating
during the last 24 hours. A history for relevant cardiac or
pulmonary diseases was negative. The antigen and PCR tests
for SARS-CoV-2 were positive. At admission, the general
condition was reduced with a peripheral oxygen saturation
of 82% under ambient air, respiration rate of 26/min, a blood
pressure of 105/83 mmHg and a heart rate of 116 bpm.
Echocardiography showed a normal left ventricular ejection
fraction but acute signs of right heart dysfunction, with an RV/
LV ratio of 1.7, tricuspid regurgitation and a peak pressure
gradient across the tricuspid valve of 44 mmHg. Laboratory
tests revealed increased troponin T (0.34 ng/ml, norm < 0.01
ng/ml) and D-dimer values (> 20 pg/ml, norm < 0.5 pg/ml)
as well as NT-proBNP value (432 pg/ml, norm < 125 pg/
ml). CT angiography of the pulmonary arteries confirmed
a massive bilateral LAE involving the main branches of
the pulmonary artery tree (Figure 1). Pulmonary infiltrates
typical for a SARS CoV-2 pneumonia were not detected.
Duplex sonography showed no deep vein thrombosis. The
patient was admitted to the intensive care unit. With 6 L/
min of oxygen via oxygen mask, blood saturation improved
to 94%. Intravenous anticoagulation with unfractionated
heparin was started with a target PTT of 60—80 seconds. The
SPESI score revealed 2 points. The patient was classified
as an intermediate-to-high risk patient, and a decision
was made in favour of USAT. An alternative therapeutic
approach using systemic lysis was discarded because the
clinical course regarding the SARS CoV-2 infection seemed
unclear. Two EKOS catheters were positioned into the right
and left pulmonary artery (Figure 2) and, in addition to on-
going heparinisation, a reperfusion therapy was carried out
for a total of 6 hours with a dosage of 1 mg/catheter/hour rt-
plasminogen activator (Alteplase®, Boehringer Ingelheim).
This regimen was followed by switching to an oral therapy
with 10 mg of apixaban twice daily. The clinical situation
improved rapidly, and the supply with oxygen could be
suspended. The patient could be transferred to the general
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Figure 2: Two EKOS catheters are placed into the right and left
pulmonary artery.

ward the next day. Echocardiography 48 hours later revealed
no signs of right heart stress. The patient was discharged at
home in a stable condition four days after admission, with
the recommendation to continue the isolation for further 6
days, to reduce the dosage of apixaban to 5 mg twice daily
and to continue the therapy with apixaban for a total of 6
months.
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Discussion

PE is acommon condition, particularly among hospitalized
patients. Its incidence has increased significantly over the
past two years due to the COVID-19 pandemic. The number
of deaths related to SARS-Cov-2 in Germany up to February
2022 was 121,474 [9]. The main cause of death besides
acute, therapy-refractory respiratory failure (ARDS), was
circulatory failure due to septic venous and arterial embolism.
The diagnosis of PE in patients with a SARS CoV-2 infection
can be challenging, since dyspnoea and elevated troponin
and D-dimer laboratory values are common symptoms or
finding in both entities. The incidence of PE in patients with
a SARS CoV-2 infection is not precisely known. However,
some smaller studies have reported a high co-incidence
of up to 23% [10]. Even in the presence of prophylactic
anticoagulation, the incidence of PE may be higher in patients
with a SARS CoV-2 infection than in hospitalized non-
COVID-19 patients [11]. No randomized trial has evaluated
the efficacy and safety of different anticoagulants for the
treatment of acute venous thromboembolism in hospitalized
or critically ill patients with a SARS CoV-2 infection [12].
There is also no evidence so far for the effectiveness and safety
of systemic fibrinolysis therapy in these patients. The ESC
guidelines for the treatment of pulmonary artery embolism
recommend a risk stratification of patients into a low,
intermediate—low, intermediate—high-, and high-risk group,
based on the pulmonary embolism severity index (PESI or
sPESI score) [1]. The effectiveness and safety of systemic
fibrinolysis in intermediate PE patients were investigated by
the PEITHO study [12]. The study compared anticoagulation
plus systemic fibrinolysis vs. anticoagulation alone in 1005
patients. Systemic fibrinolysis reduced significantly death
and hemodynamic decompensation by 56%, but at the
expense of a 4-fold increase in the rate of severe extracranial
bleeding (6.3% vs. 1.2%) and a 12-fold increase in the rate of
intracranial bleeding haemorrhagic strokes (2.4% vs. 0.2%).
Alternatively, to systemic fibrinolysis, a catheter-based
therapy can be considered [1]. The pulmonary embolism
response to fragmentation, embolectomy, and catheter
thrombolysis (PERFECT) study included 101 patients
with either massive or submassive pulmonary embolism
who underwent EKOS therapy [13]. The study showed a
significant symptomatic and clinical improvement in right
ventricular pump function and a decrease in pulmonary
artery pressure, with minimal procedural complications [13].
Similar results were achieved in the SEATTLE II study,
which included 150 patients who showed improved right
ventricular pump function and a decrease in RV/LV ratio
in pulmonary arterial pressure after treatment with EKOS
[14]. The ultrasound accelerated thrombolysis of pulmonary
embolism (ULTIMA) study conducted 59 patients and showed
significant improvement of right ventricular dysfunction
in patients receiving combination therapy with EKOS and
anticoagulation (heparin) compared to patients who received
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anticoagulation (heparin) alone. No increase in complication
rates was found [15]. Khan et al. [16] published the first case
with COVID-19-associated pulmonary artery embolism,
which was successfully treated with the EKOS technique.
The 31-year-old patient, diagnosed with massive bilateral PE
and a sPESI score of 1, received local lysis by EKOS over 12
hours. The result was an improvement in symptoms and an
increase in oxygen saturation, and the patient was discharged
48 hours later. The 73-year-old male patient in this case-
report with a SARS CoV-2 infection was also diagnosed with
a pronounced bilateral pulmonary artery embolism and signs
of right heart strain. Due to the reduced oxygen saturation of
<90% and tachycardia—and thus a sPESI score of 2 points—
in combination with the increased troponin, the decision was
made to use EKOS therapy based on these indications. The
therapy was uneventful, and the catheters were removed 6
hours later. The patient improved clinically. The previously
initiated oxygen therapy could be terminated so that transfer
to the general ward could take place the next day. Ultrasound-
assisted local fibrinolysis may be an alternative approach in
PE patients with imminent right heart failure. In particular in
PE patients in the connection with an accompanying SARS
CoV-2 infection and its uncertain course, this alternative
approach appears to be hopeful therapy. Further studies are
necessary to verify its effectiveness and to evaluate possible
limitations.

Take Home Messages

» Ultrasound-assisted local fibrinolysis appears to be
a promising therapeutic option in patients with acute
pulmonary embolism and the risk of imminent right heart
failure.

* This technique has been uneventfully used in an elder
patient witha SARS CoV-2 associated massive pulmonary
embolism. Our patient is to the best of our knowledge
the second case reported in the literature. Further studies
are necessary to verify its effectiveness and to evaluate
possible limitations in this subset of patients.
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