Journal Pre-proof
COVID-19 in Pregnancy: Consider Thromboembolic Disorders and
Thromboprophylaxis
Gian Carlo Di Renzo, MD, PhD, Irene Giardina, MD, PhD
PII:

S0002-9378(20)30465-8

DOI:

https://doi.org/10.1016/j.ajog.2020.04.017

Reference:

YMOB 13210

To appear in:

American Journal of Obstetrics and Gynecology

Received Date: 18 April 2020
Accepted Date: 19 April 2020

Please cite this article as: Di Renzo GC, Giardina I, COVID-19 in Pregnancy: Consider Thromboembolic
Disorders and Thromboprophylaxis, American Journal of Obstetrics and Gynecology (2020), doi: https://
doi.org/10.1016/j.ajog.2020.04.017.
This is a PDF file of an article that has undergone enhancements after acceptance, such as the addition
of a cover page and metadata, and formatting for readability, but it is not yet the definitive version of
record. This version will undergo additional copyediting, typesetting and review before it is published
in its final form, but we are providing this version to give early visibility of the article. Please note that,
during the production process, errors may be discovered which could affect the content, and all legal
disclaimers that apply to the journal pertain.
© 2020 Elsevier Inc. All rights reserved.

Statement of authorship

Prof. Gian Carlo Di Renzo:
Conceptualization, formal analysis, investigation, original writing draft, editing, supervision
Dr. Irene Giardina:
Conceptualization, formal analysis, investigation, original writing draft, editing

1

COVID-19 in Pregnancy: Consider Thromboembolic Disorders and Thromboprophylaxis
Gian Carlo Di Renzo, MD,PhD1,2, Irene Giardina, MD,PhD1

1 Department of Obstetrics and Gynaecology and Centre for Perinatal and Reproductive
Medicine, University of Perugia, Perugia, Italy.
2 Department of Obstetrics and Gynecology, I.M. Sechenov First State University of Moscow,
Russia.

The authors report no conflict of interest.

Corresponding Author:
Gian Carlo Di Renzo, MD, PhD,
University of Perugia, Dept. of Ob/Gyn and Centre
for Perinatal and Reproductive Medicine
S. Maria della Misericordia University Hospital
06132 Perugia, Italy
tel. +39 075 5783829
tel. +39 075 5783231
fax +39 075 5783829
Email: giancarlo.direnzo@unipg.it

2
Letter to Editor
The disease caused by severe acute respiratory distress syndrome coronavirus 2 (SARSCoV-2) is now termed coronavirus disease 2019 or COVID-19. This syndrome generally begins
with respiratory symptoms, which may progress to single organ dysfunction (i.e. respiratory
failure) and then to multiple organ failure, and death. In non-pregnant patients admitted to the
intensive care unit with COVID-19 pneumonia, the frequency of venous thromboembolic
disorders is 25% (20/81) ascertained by ultrasound examination of the lower extremities (1). In
another series of 184 patients with proven COVID-19 pneumonia, 31% had venous or arterial
thromboembolism (defined as acute pulmonary embolism, ischemic stroke, deep vein
thrombosis, or myocardial infarction) (2). The mechanism whereby viral infection causes multiorgan dysfunction is thought to involve the release of inflammatory cytokines (3) which induce
the production of tissue factor and activate thrombin. Elevated concentrations of D-dimer
(greater than 1 microgram/mL) is considered indirect evidence of increased thrombin generation,
and is associated with an increased risk of death [OR 18.4; 95% CI (2.6-128)] (4). Anticoagulant
treatment with low molecular weight heparin has been associated with improved prognosis in
patients with severe COVID-19 infection, stratified by the sepsis-induced coagulopathy score or
D-dimer results (5).
The optimal management of pregnant women with COVID-19 poses multiple challenges,
ranging from screening for the virus on admission to labor and delivery, management of the
acutely ill parturient, anesthesia, and protection of healthcare personnel (6). Although originally
thought that pregnant women with COVID-19 were no more likely to develop severe morbidity
or die, recent reports suggest that a subset may develop multiple organ failure and even die.
Given that normal pregnant women have evidence of increased generation of thrombin and a
prothrombotic state, as well as increased intravascular inflammation which is exaggerated in the
context of infection, such patients may be at an increased risk for thrombosis when affected by
COVID-19. The International Society of Thrombosis and Hemostasis has generated a simple
algorithm for the management of COVID-19 coagulopathy (7). The recommendation has been
made that low molecular weight heparin be considered in all such patients. This body of
evidence should be considered by obstetricians caring for pregnant women affected by COVID19. A coagulation profile to detect the presence of subclinical disseminated intravascular
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coagulation and the use of low molecular weight heparin for the prevention of thromboembolic
disorders should be considered and discussed with physicians and patients.
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