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Increased thromboembolic events have been seen in patients hospitalised with COVID-19 pneumonia, especially
those with acute respiratory distress syndrome requiring intensive care support. The coronavirus pandemic has
had varied effects on pregnant women globally. Concerns about the potential for thromboembolic events in the
prothrombotic period of pregnancy and puerperium when combined with COVID-19 infection, and the impact
this may have on maternal and infant morbidity and mortality has led to the development of expert-led guidance

providing increased use of thromboprophylaxis in this group. We discuss the impact of SARS-CoV-2 on national
and international guidance to prevent thromboembolic events in pregnant women.

1. Introduction

Coronavirus disease 2019 (Covid-19) is an acute viral illness, first
detected in Wuhan city, Hubei Province, China in December 2019. It is a
single stranded RNA virus, of the genus betacoronavirus, that enters
cells via ACE-2 (ACE2) receptors.

Over 185 million cases have been reported globally, with approxi-
mately 4 million deaths according to the WHO Coronavirus dashboard,
accurate as of 9 July 2021.

The spectrum of disease varies from being asymptomatic, having
mild flu-like symptoms to severe acute respiratory distress syndrome
and multi-organ failure. It is the development of COVID-19 pneumonia
which requires hospital admission for the management of hypoxia. The
term moderate is applied to those who require supplementary oxygen
and severe or critical if the patient requires mechanical ventilation or
high flow nasal oxygen or CPAP. Less than 5% of infected patients are
admitted to hospital and with modern treatment with dexamethasone, a
minority require intensive care support [1]. Common symptoms of mild
COVID-19 include dyspnoea, fever, altered sense of taste or smell and a
cough but the spectrum of symptoms is wide.

Pregnant women have a similar presentation, but they are more
likely to be asymptomatic (greater than two-thirds) compared to non-
pregnant women of the same age [2]. Often their symptoms can over-
lap with normal physiological symptoms of pregnancy.

Covid 19 can be diagnosed on symptoms and contact history alone
and then confirmed by real time reverse transcriptase polymerase chain
reaction (RT-PCR).
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The main method of transmission is through person-person contact
of respiratory droplets or aerosol particles (generated during coughing/
speaking or medical procedures). They can be inhaled, deposited on
mucous membranes or picked up through touching mucous membranes
with hands that have been soiled with the virus containing respiratory
droplets. The infectious dose needed to transmit an infection from per-
son to person has not yet been established.

Vaccination is the strongest tool against Covid-19. In the UK, The
Joint Committee on Vaccination and Immunisation (JCVI) have advised
all pregnant women should be vaccinated, based on real world data from
America where >100,000 pregnant women have been vaccinated with
the mRNA vaccines; Pfizer or Moderna [3]. In these women there has
been no evidence of harm to the mother or the baby, with the vaccine
being similar to other vaccines such as the flu and pertussis vaccines
which have been given safely in pregnancy for a number of years [4].

1.1. Haemostatic changes in COVID-19

Admission for the management of Covid 19 pneumonia is charac-
terised by a high prevalence of thrombotic complications, which are
associated with more severe disease and increased mortality. The rates
of hospital-associated VTE are particularly high and arterial thrombotic
rates are increased too [5]. Pregnancy is a prothrombotic state so it has
been thought they are at increased risk of thrombosis and many inter-
national organisations have issued guidance for thromboprophylaxis.

The pulmonary thromboses seen are a mix of macrovascular
hospital-associated pulmonary embolism and microvascular thromboses
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(immunothrombosis) secondary to lung inflammation. There are also
increased rates of arterial thrombosis such as myocardial and cerebral
infarction, along with increased extracorporeal circuit thrombosis. [6]
This prothrombotic state was initially thought to be mediated through
disseminated intravascular coagulation (DIC) but actually the changes
do not fulfil the International Society of Thrombosis and Haemostasis
(ISTH) guidelines for DIC [7]. The prothrombotic changes are in keeping
with the acute phase response, which produces very high levels of
fibrinogen, Factor VIII and von Willebrand factor.

Immunothrombosis is the process of inflammation due to the innate
immune system, hypoxia and the local expression of tissue factor (TF)
resulting in pulmonary microvascular thrombosis, which contributes to
the progressive respiratory dysfunction seen in patients affected by
SARS-CoV-2 infection, but is also seen in any form of acute respiratory
distress syndrome (ARDS).

VTEs in those with COVID-19 pneumonia are driven by a strong
activation of all aspects of Virchow’s triad; patients are less mobile, have
a prothrombotic state and the endothelium is activated. This may be
exacerbated in pregnant women because of their background pro-
thrombotic state and reduced flow in their leg veins.

1.2. Haemostasis in pregnancy

Pregnancy is widely known to be a hypercoagulable state. This
largely stems from increase in prothrombotic factors such as VII, VIII, X,
XII, von Willebrand factor and fibrinogen, and a decrease in protein S
and altered fibrinolysis [8]. This physiological response is designed to
prevent excessive blood loss following delivery, however in some
women, this effect is exaggerated and they go on to develop an increased
thrombosis risk.

Risk stratification for pregnant women to prevent venous thrombo-
embolic events is routine in many high income settings. In the UK for
example, most healthcare professionals use the Royal College of Ob-
stetricians and Gynaecologists Greentop guideline number 37a which
has a traffic light system for antenatal and postnatal risk assessment [9].
Based on the score, women at high risk will receive thromboprophylaxis
for varying lengths of time.

1.3. Impact of COVID-19 on pregnant women

From the early period of the pandemic pregnant women were iden-
tified as being at risk of developing severe disease if they contracted
COVID-19. In particular, increased disease severity is reported in women
in the third trimester, age >35 years, BMI >25, pre-existing medical co-
morbidities (especially diabetes mellitus) and those from a black or
minority ethnic background [2].

There is also data suggesting that pregnant women, who become
unwell with COVID-19 are more likely to require admission to intensive
care for respiratory support, however whether this is related to more
severe infection or other factors is yet to be determined [2,10].

1.4. Impact of COVID-19 on infants

Pregnant women with symptomatic infection in the third trimester
are more likely to experience an iatrogenic preterm birth [2]. This is
likely to be secondary to numerous factors, including the need for me-
chanical ventilation, which is more readily achieved post delivery [2,10,
11].

There are documented cases of transplacental SARS-CoV-2 trans-
mission [12]. The vast majority of infants are not affected by maternal
infection [13]. There is also minimal risk of transmission of SARS-CoV-2
in affected women who are breastfeeding, or rooming with a newborn
infant [13].
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1.5. Thrombosis in pregnant women with COVID-19

There are published reported cases of coagulopathy [14] and
thromboses in pregnant women infected with SARS-CoV-2 infection and
pneumonia in pregnancy. In a systematic review by Serevante et al.
there were three cases of thromboembolic disease, with two of these
having received thromboprophylaxis [15]. Early on in the pandemic,
Pereria et al. reported a case series of sixty women developing
SARS-CoV-2 infection with respiratory distress in pregnancy, of these
twenty five women received thromboprophylaxis with low molecular
weight heparin. There were two reported episodes of deep vein throm-
bosis [16].

There are also reported case series from Wuhan and France where
pregnant women with severe COVID-19 infection did not develop any
thromboembolic complications [17]. [[,18] It is unclear whether these
women received thromboprophylaxis. Similarly, in the UK the Obstetric
Surveillance System and the MBRRACE-UK report on maternal death
have documented cases of pregnant women admitted with COVID-19
pneumonia. In a rapid report published in mid 2020, there were two
reported thromboembolic events contributing to maternal death [19], in
both instances women received thromboprophylaxis. In a related pub-
lication from the same team, there were 427 cases of pregnant women
affected by SARS-CoV-2, no cases of thromboembolic events were
described [20]. Placental thrombotic complications related to corona-
virus have been reported. These include pre-eclampsia, preterm delivery
and HELLP syndrome, as a consequence clinicians should be vigilant for
these in pregnant women admitted with coronavirus pneumonia.

The Royal College of Obstetricians and Gynaecologists (RCOG) is-
sued guidance documents early on in the pandemic, recommending the
widespread use of thromboprophylaxis for pregnant women admitted
with SARS-CoV-2 infection [11]. This is likely to have contributed to the
low rates of thromboembolism seen in the UK pregnant population
affected by SARS-CoV-2 infection. The prevalence of thromboembolic
events in pregnant women with SARS-CoV-2 infection who are un-
treated with thromboprophylaxis remains unknown. For pregnant
women who do develop a VTE, the treatment remains unchanged,
women are offered treatment dose low molecular weight heparin [11].

1.6. Prevention of thrombosis in pregnancy

Most organisations overseeing the care of women in pregnancy
including the RCOG and the American College of Obstetrics and
Gynaecologists have made recommendations on thromboprophylaxis
for women admitted with SARS-CoV-2 infection, which is in line with
the management of those who are non-pregnant with admission with
COVID-19 pneumonia. Guidance documents in this area are highly
variable and based largely on expert consensus, as outlined in a review
by D’Souza et al. [21] The recommended dosing regimens in UK are the
same as outlined in Greentop guideline number 37a [9].

The RCOG advocates the use of thromboprophylaxis for all women
admitted to hospital with SARS-CoV-2 infection, whether minor, mod-
erate or severe, for the duration of their admission. Women with known
thrombophilia or those already on LMWH prophylaxis should continue,
and may require extended or higher dose prophylaxis depending on
their VTE score. We advise discussing complex cases with an expert in
VTE. For women affected, who do not require admission, a risk assess-
ment should be performed in accordance with the existing risk stratifi-
cation tool, which consider COVID-19 infection as a transient risk factor
[9]. For women with ongoing morbidity, longer duration of thrombo-
prophylaxis should be considered [11].

As the pandemic has progressed, senior clinicians and policy makers
have adapted protocols to account for emerging evidence on treatment
and prevention strategies. The same also applies to thromboprophylaxis,
except with the caveat that the natural history of thromboembolic
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events in pregnant women with SARS-CoV-2 infection is difficult to
interpret with the widescale use of thromboprophylaxis, especially in
the UK pregnant cohort.

1.7. Dosing of thromboprophylaxis

Early in the pandemic due to the concerns about the high rates of
image proven venous thromboembolism seen on imaging despite stan-
dard thromboprophylaxis, many critical care units used higher doses of
LMWH up to therapeutic doses. However in retrospect much of the
changes seen on CT pulmonary angiogram were due to immuno-
thrombosis (microvascular thromboses secondary to inflammation
within the pneumonia), a feature of any patient with ARDS. Indeed,
subsequent RCTs have failed to show benefit of higher doses compared
to standard weight adjusted thromboprophylaxis in those who have
severe COVID-19. There is however evidence of benefit of therapeutic
doses of anticoagulation with LMWH in those with moderate disease
with minimal increase in bleeding risk in the aTTACC/Activ4a/REMAP-
CAP multiplatform randomised controlled trial [22]. Data from 2219
participants were analysed and the probability that therapeutic anti-
coagulation increased organ support-free days compared to thrombo-
prophylaxis was 99% (adjusted odds ratio 1.29, 95% credible interval
1.04 to 1.61) [22]. The adjusted absolute increase in survival to hospital
discharge without organ support with therapeutic anticoagulation was
4.6% (95% credible interval 0.7 to 8.1). Major bleeding occurred in
1.9% and 0.9% of participants in the therapeutic anticoagulation and
thromboprophylaxis arms respectively [22]. Pregnant women were
excluded in one of the trials and probably were in the others, but we
believe the data can be applied to pregnant women. However, a careful
risk assessment must take place, for example a woman peri-partum or
with placenta praevia would not benefit from therapeutic anti-
coagulation as their bleeding risk would be too great.

1.8. Extended thromboprophylaxis post discharge

Hospital associated VTE is known to occur in hospital and for up to
90 days post discharge, indeed in the average medical patient most
events occur post discharge [23]. However the length of stay of a patient
ventilated for COVID-19 pneumonia is much longer than that of an
average medical patient. As a result prolonging thromboprophylaxis
post discharge may be sensible, however data supporting this is sparse
[24]. Many clinical guidelines across Europe and in the United States
recommend considering ongoing thromboprophylaxis on a case by case
basis [25-27]. For pregnant women who have required ventilation,
there are even fewer data recommending the length and dosing of
ongoing thromboprophylaxis, the RCOG advise considering extended
prophylaxis if there is ongoing morbidity [11].

2. Summary

The response of the medical community to the effects of the SARS-
CoV-2 pandemic on pregnant women has been shaped by the experi-
ence of the HIN1 pandemic, where many pregnant women were affected
by severe disease. While this hasn’t been the case with COVID-19, those
with risk factors for severe disease should be identified early and offered
vaccination. Thromboprophylaxis should be considered in line with
existing risk stratification approaches. As more data emerge, thrombo-
prophylaxis and treatment regimens may alter, but until then following
existing protocols is a cautiously pragmatic approach to adopt.
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