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To the Editor

The Covid-19 pandemic, due to its rapid spread [1], is
significant straining the various national health systems,
especially due to the number of patients requiring long-
term support in intensive care unit (ICU). Thus, govern-
ments have started massive healthcare unit expansion,
supplying medical equipment and personal protective
equipment as well as creating and/or converting existing
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buildings into Covid dedicated field hospitals. These
facilities have limited infrastructure, specifically no ability
to perform complex imaged guided interventions.

The principal cause of death is acute respiratory insuf-
ficiency although concern exists over the concomitant
coagulation disorder that can precipitate disseminated
intravascular coagulation (DIC) [2]. In light of this, heparin
therapy has been introduced recently as an adjuvant

Renato Argiro
renato.argiro@gmail.com

Department of Radiological Oncological and Anatomo-
Pathological Sciences, Sapienza University of Rome, Viale
Regina Elena 324, 00161 Rome, Italy

Vascular and Interventional Radiology Department, Careggi
University Hospital, Florence, Italy

Azienda Ospedaliera-Universitaria Consorziale Policlinico
Bari, Bari, Italy

Ospedale San Filippo Neri, Rome, Italy
Policlinico Militare Celio, Rome, Italy

Radiologia Interventistica, Ospedale San Camillo, Rome,
Italy

7 AOU Ospedali Riuniti, Ancona, Italy
8 Ospedale Apuano ESTAV Nord Ovest, Massa Carrara, Italy

Department of Diagnostic Medicine and Prevention,
Radiology Unit, S.Orsola Malpighi, University of Bologna,
Bologna, Italy

Ospedale Policlinico San Martino, Genova, Italy

Diagnostic Imaging and Interventional Radiology, University
Hospital of Rome Tor Vergata, Rome, Italy


http://orcid.org/0000-0002-7448-1404
http://crossmark.crossref.org/dialog/?doi=10.1007/s00270-020-02532-3&amp;domain=pdf
https://doi.org/10.1007/s00270-020-02532-3

P. Lucatelli et al.: Heparin-Related Major Bleeding in Covid-19-Positive Patient... 1217

therapy, showing promising results (28 mortality day,
heparin users vs nonusers [40.0% vs 64.2%, P = 0.029],
respectively) [3]. A heparin regimen has been also sug-
gested by International Society of Thrombosis and Hae-
mostasis (ISTH) guidance [4]. Moreover, Covid-19-
induced thrombocytopenia has been postulated as a direct
or a sepsis-induced effect, increasing risk of bleeding.
Between 23 March and 26 April, we referred 38 Covid-19-
positive patients (median age 67.4 £ 12.9; 21 males
[68.0%]) in 11 different Covid-19 hospitals in Italy, with a
major bleeding receiving heparin at therapeutic dosages.
Bleeding (single: 26/38 [68.4%]; multifocal 12/28 [42.8%])
was observed (admitted to the ICU (27/38 [71%]) that
required emergency lifesaving embolization in an inter-
ventional radiology suite. The decision to proceed with the
embolization rather than suspending heparin administration
was weighted according to the patient’s clinical condition.
In 25/38 (65.7%) critically unwell patients who were
judged to be higher the risk of Covid-19-induced DIC, it
was believed unsafe to stop the heparin and endovascular
embolization was performed. In 13/38 (34.2%) less com-
promised patients, it was deemed safe to stop heparin and
embolization was performed in 6/13 (46.2%). In the
remaining patients, a watch-and-wait strategy was
observed. The majority of bleeding was intramuscular (34/
38 [89.4%]), 1/38 (2.6%) cerebral arteriovenous malfor-
mation, 1/32 (2.6%) in the retroperitoneal space and 1/32
(2.6%) splenic. The occurrence of bleeding in this situation
has several implications:

e Usually heparin-related bleeding resolves sponta-
neously at the suspension of the anticoagulation
regimen. However, heparin is considered an integral
part of Covid-19 treatment and essential in critically ill
patients at the risk of DIC.

e A 24/7 fully operational angiographic suite (including
angiographic equipment, physician, nurse and techni-
cian) should be mandatory in all highly affected Covid
Hospitals.

e Bleeding patients usually require blood transfusion
which is in short supply during the Covid pandemic due
to the lockdown and fear of entering medical facilities

e Biocontainment transfer of Covid-19-positive patients
within the hospital is complex and not easy to achieve

(5]

In view of these considerations, interventional radiology
plays a crucial role and a dedicated treatment pathway

should be set up. In this context, a dedicated Covid-19
Hub-Spoke system should be set up with a well-defined
protocol for transport and case acceptance in order to avoid
hospital spread and resource waste. In conclusion, although
major bleeding seems to be rare in Covid-19 patients, its
management is complex for several reasons: the need to
continue anticoagulation, shortage of blood products,
multiple sites of haemorrhage and logistic issues.
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