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CORRESPONDENCE

Systemic fibrinolysis for acute :

pulmonary embolism
complicating acute

respiratory distress syndrome

in severe COVID-19: a case
series

A peculiar form of coagulopathy develops in :
patients hospitalized with severe acute respira- -
tory syndrome coronavirus 2 (SARS-CoV-2), :
with elevations in D-dimer levels (parallel with
a rise in markers of inflammation), alterations in

clotting times, and thrombocytopenia.'

Consequently, a high incidence of venous -

thrombo-embolism (VTE) as well as of pulmon-
ary embolism (PE) has been reported, and
linked to increased mortality, in both Chinese®
and European® cohorts.

Clinically, this coagulation imbalance seems
different from the classical disseminated intra-
vascular coagulation with a bleeding diathesis,
and results in a very high incidence of throm-
botic and thrombo-embolic events with, prom-
inently, VTE/PE of variable severity."

We hereby report a retrospective case ser-
ies of four patients needing mechanical ventila-
tion for SARS-CoV-2 infection, who were
diagnosed with high-risk PE and underwent sys-
temic fibrinolysis with full-dose alteplase, with
rapid haemodynamic and respiratory success in

three of them. Figures 1 and 2, as well as their
legends, report the most relevant clinical char-
acteristics. Detailed descriptions of the four
cases appear in the Supplementary material
online.

The described patients developed sudden
haemodynamic instability, and the diagnosis of
PE was made with bedside echocardiography,
which showed either direct (‘thrombus in tran-
sit’, two patients) or indirect (right ventricular
strain) signs of PE in all patients. Three cases
had been treated with anticoagulants before PE:
one case even suffered PE while on sodium
heparin, one while on a full, weight-adjusted
dose enoxaparin, and the third one 2 days after
sodium heparin full anticoagulation was

Figure | Clinical and imaging characteristics of patient 1 (A-D) and patient 2 (E-H). (A) time course of D-dimer (green triangle and green line) and
of activated partial thromboplastin time (aPTT, red circles and red line). The patient was on standard, nomogram-adjusted i.v. sodium heparin until
the diagnosis of pulmonary embolism was confirmed by computed tomography (CT; black vertical dotted line), after which heparin was temporarily
withdrawn and alteplase 100 mg over 2 h was given. Heparin was then restarted. Of note, the clinical event occurred while on full and supratherapeu-
tic anticoagulation (therapeutic aPTT range is 60-80 s, patient’s aPTT was ~100 s). (B and C) CT pulmonary angiogram slices demonstrating classical
‘saddle embolus’ straddling the pulmonary bifurcation (B, red arrow) and extending distally into the right segmental pulmonary artery branches (C).
(D) Lung CT scan demonstrating multiple, bilateral parenchymal ground-glass opacities, and a left inferior lobe dorsal consolidation with minimal co-
existent left pleural effusion. (E) Bedside echocardiography image taken in subcostal view showing the left and a dilated right ventricle (LV and RV),
plus a hyperechogenic formation straddling the tricuspid valve (mobile with systole, see Supplementary material online, Video 1), indicating ‘thrombus
in transit’ (red arrow). (F and G) CT pulmonary angiogram slices demonstrating contrast-filling defects in multiple segmental and subsegmental
arteries (red arrows) of the right lower and median lobe. (H) Lung CT scan demonstrating multiple, bilateral parenchymal ground-glass opacities,

with bilateral dorsal consolidations.
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Figure 2 Clinical and imaging characteristics of patient 3 (A) and patient 4 (B-D). (A) Bedside echocardiography image taken in right parasternal
short-axis view showing the aortic valve (AoV), the right ventricular outflow tract (RVOT), the pulmonary valve (PV), the main pulmonary artery
(PA) trunk and its branches, the right PA, and the left PA. At the bifurcation level, a hypoechogenic, billowing mobile large mass (see Supplementary

material online, Video 2) is evident, indicating ‘thrombus in transit’ (red arrow). (B) Time course of D-dimer (green triangle and green line) and of acti-
vated partial thromboplastin time (aPTT, red circles and red line). The patient was on standard, nomogram-adjusted i.v. sodium heparin, which was
substituted with 60 mg enoxaparin on 7 April due to low D-dimer levels. The diagnosis of pulmonary embolism suspected by echocardiography was
confirmed by computed tomography (CT) on 9 April (black vertical dotted line). Alteplase 100 mg over 2 h was given and sodium heparin was then
restarted. Pulmonary embolism and fibrinolysis were accompanied by a massive, albeit transient, rise in D-dimer levels. (C) CT pulmonary angiogram

slice demonstrating embolus in the right inferior lobar artery (red arrow). (D) Lung CT scan demonstrating multiple, bilateral parenchymal ground-

glass opacities.

downgraded to enoxaparin prophylactic dose.
Computed tomography pulmonary angiog- :
raphy (CTPA) was performed in three cases for :
diagnostic confirmation, showing segmental and :
subsegmental embolic material in all cases, and
a ‘saddle embolus’ in one. All four patients
received 100 mg of alteplase over 2 h, followed :
by anticoagulation with sodium heparin. Three :
patients survived to discharge from the inten- :
sive care unit (ICU). None of the four cases

experienced bleeding.

Only another small case series has reported :
the use of thrombolytics in COVID-19 PE :
patients,” whereas fibrinolysis was not men- :
tioned in other cohort studies* This is prob-
ably due to bleeding concerns because of the *
unfamiliar coagulopathy often associated with -
thrombocytopenia, occurring in up to 58% of :
subjects with severe disease,” and the difficulty :
of disentangling the haemodynamic impact of
PE from those of acute respiratory distress syn- -
drome (ARDS) and pneumonia. Indeed, some :
authors disagree with a recent Consensus :
support catheter-directed :

Document, and

treatment as a potential first-line therapeutic
approach.®

We believe that ARDS and VTE/PE are, in
COVID-19 patients, strictly inter-related, and
that pulmonary micro- and macrocirculatory
thrombosis has a pathogenetic role. It is likely
that the prevalence of imaging-evident PE
(e.g. thrombi in pulmonary macrovascula-
ture) is higher than reported and dependent
on the logistics and willingness to move highly
infectious patients to an imaging suite.”
Evidence of ‘thrombus in transit’, but perhaps
also indirect signs of right heart strain, might
then prompt systemic fibrinolysis even if
CTPA  confirmation is
feasible.

not available or

Supplementary material

Supplementary material is available at European
Heart Journal — Cardiovascular Pharmacotherapy
online.

Conflict of interest: none declared.

References

1

. Connors JM, Levy JH. COVID-19 and its implica-

tions for thrombosis and anticoagulation. Blood
2020;135:2033-2040.

. Creel-Bulos C, Hockstein M, Amin N, Melhem S,

Truong A, Sharifpour M. Acute cor pulmonale in
critically ill patients with Covid-19. N Engl | Med
2020;382):e70.

. Chen |, Wang X, Zhang S, Liu B, Wu X, Wang Y,

Wang X, Yang M, Sun ], Xie Y. Findings of acute pul-
monary embolism in COVID-19 patients. Available
at SSRN 3548771 2020.

. Klok FA, Kruip M, van der Meer NJM, Arbous MS,

Gommers D, Kant KM, Kaptein FHJ, van Paassen J,
Stals MAM, Huisman MV, Endeman H. Incidence of
thrombotic complications in critically ill ICU patients
with COVID-19. Thromb Res 2020;191:145-147.

. Lippi G, Plebani M, Henry BM. Thrombocytopenia is

associated with severe coronavirus disease 2019
(COVID-19) infections: a meta-analysis. Clin Chim
Acta 2020;506:145-148.

. Roncon L, Zuin M, Zonzin P. Fibrinolysis in COVID-

19 patients with hemodynamic unstable acute pul-
monary embolism: yes or no? | Thromb Thrombolysis
2020;50:221-222.

. Cattaneo M, Bertinato EM, Birocchi S, Brizio C,

Malavolta D, Manzoni M, Muscarella G, Orlandi M.
Pulmonary embolism or pulmonary thrombosis in
COVID-19? Is the recommendation to use high-


https://academic.oup.com/ehjcvp/article-lookup/doi/10.1093/ehjcvp/pvaa087#supplementary-data
https://academic.oup.com/ehjcvp/article-lookup/doi/10.1093/ehjcvp/pvaa087#supplementary-data
https://academic.oup.com/ehjcvp/article-lookup/doi/10.1093/ehjcvp/pvaa087#supplementary-data

Correspondence

dose heparin for thromboprophylaxis justified?

Thromb Haemost 2020;doi: 10.1055/s-0040-1712097.

Roberta Della Bona', Alberto
Valbusa', Giovanni La Malfa?,
Daniele Roberto Giacobbe®*, Pietro

Ameri'Z, Niccold Patroniti>®, Chiara

Robba®, Vered Gilad', Angelo
Insorsi®, Matteo Bassetti>*, Paolo
Pelosi®®, Italo Porto'*, on behalf of
the GECOVID study groupJr

'CardioThoracoVascular Department
(DICATOV), Ospedale Policlinico San Martino
— IRCCS, Genoa, Italy; 2Department of Internal
Medicine and Medical Specialties (DIMI),
University of Genoa, Genoa, Italy; 3nfectious
Diseases Unit, Ospedale Policlinico San Martino
— IRCCS, Genoa, Italy; *Department of Health
Sciences (DISSAL), University of Genoa, Genoa,
Italy; *Department of Anesthesia and Intensive
Care, Ospedale Policlinico San Martino —

IRCCS, Genoa, Italy; *Department of Surgical
Sciences and Integrated Diagnostics (DISC),
University of Genoa, Genoa, Italy

*Corresponding author. University of Genoa,
Cardiovascular Unit, Department of Internal
Medicine and Specialties (DiMI), Viale Benedetto
XV, 10, 16132 Genoa, ltaly. Tel: +39 010 5551,
Email: italo.porto@unige.it

TMembers of the GECOVID study group are
listed in the Supplementary material online.


https://academic.oup.com/ehjcvp/article-lookup/doi/10.1093/ehjcvp/pvaa087#supplementary-data

