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Patients with severe COVID-19 may progress to coagulopathy, which is characterized by thrombocytopenia,
prolonged PT and aPTT, elevated D-dimer and decreased fibrinogen. Pregnancy itself is also a
hypercoagulable state with higher risk of Venous Thromboembolism (VTE), especially after the placental
expulsion and the postpartum period, where clotting activity is at its highest. Pregnancy is associated
with almost 3 times the risk of thrombotic complications. Despite both acute and chronic complications
of VTE, the importance and management of VTE in the context of COVID-19 infections in pregnant
women has not been described well. This review was conducted to provide insight into pathophysiology
of COVID-19 disease in the context of postpartum period and its clinical implications. Herein, we discuss
the underlying pathogenesis of VTE and thrombotic incidences in patients with ongoing SARS-CoV-2
infections and provide strategies to limit morbidity and mortality in the management of these subset of
patients in clinical settings.
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Introduction

In the form of venous and arterial thromboembolism, coagulopathy is emerging as one of
the most severe sequelae of the COVID-19 disease and has been prognostic of poorer outcomes
[1-4]. Approximately 20% of patients with COVID-19 have severe coagulation abnormalities,
and almost all severe and critically ill COVID-19 infection shows major coagulation disorders
[5-7]. The majority of the cases of coagulopathy have been reported in patients with moderateto-severe COVID-19 and are limited to observations during the recovery/post-cytokine storm
state [3]. Several pathways attempt to explain the mechanism behind the pro-coagulant state
seen with COVID-19 patients, including different receptor binding, cytokine storm, and direct
endothelial damage [3]. Normal pregnancy is accompanied by changes in the coagulation and
fibrinolytic systems, including an increase in the majority of clotting factors and a decrease
in anticoagulants, so pregnancy is a hypercoagulable state with a 4- to 6- fold increased risk
of VTE. Multiple changes occur to the coagulation system as pregnancy progresses, with the
most significant changes being seen at term gestation [8-10]. The increase in clotting activity
is greatest when delivering placental expulsion, releasing thromboplastic substances, clotting,
and stopping blood loss after delivery [11]. Admission of pregnant women to a hospital is
associated with an 18-fold increased VTE risk sustained after discharge, especially for women
older than 35 years, in the third trimester of pregnancy, and admitted for three days or longer
[12].
Venous Thromboembolism (VTE) in pregnancy remains a leading cause of direct maternal
mortality in the developed world, and identifiable risk factors increase in incidence [13]. In
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addition to mortality, VTE can cause chronic morbidity. Long-term
morbidity, called a post-thrombotic syndrome, manifests as various
degrees of edema, pain, and eczema, reduces life quality and is
associated with substantial health care costs [14]. As pregnancy
is already a physiologically hypercoagulable state, it seems likely
that pregnant women with COVID-19 would be at especially high
risk of VTE. Thromboembolic complications have been reported
in 0.28% of pregnant women with COVID-19, but it is 0.1% in
women without COVID-19 [15]. The most common pattern of
coagulopathy observed in patients hospitalized with COVID-19
is characterized by elevations in fibrinogen and D-dimer levels
and mild prolongation of PT/aPTT. This correlates with a parallel
rise in markers of inflammation (e.g., CRP). Unlike the pattern
seen in classic Disseminated Intravascular Coagulation (DIC)
from bacterial sepsis or trauma, prolongation of the PTT and PT
is minimal, thrombocytopenia is mild, and lab results supporting
microangiopathy are infrequent [16]. Patients with severe or
critical COVID-19 are at risk of both immunothrombosis as well
as hospital-associated VTE. Although thromboprophylaxis is wellestablished to prevent the risk of hospital-associated VTE, its
role in preventing immunothrombosis remains uncertain [17].
Current advice from the RCOG recommends that all pregnant
women admitted with confirmed or suspected COVID-19 receive
prophylactic Low Molecular Weight Heparin (LMWH), unless birth
is expected within 12 hours, and continue this for 10 days following
discharge [18].

Discussion

The risk of VTE is highest during the first three weeks after
delivery and remains elevated throughout the first 12 weeks
after delivery because the prothrombotic changes do not revert
completely normal until several weeks after delivery. The disturbed
fibrinolysis becomes normal quickly as the placenta detached; it
becomes similar to non-pregnant women in the first 24-48 hours
after delivery [19]. The risk of pulmonary embolism is higher than
Deep Vein Thrombosis (DVT) in postpartum. Thrombotic events
increase after parturition and during the postpartum period of
pregnant women with COVID-19; due to both the cytokine storm
and the physiologic coagulation changes in pregnancy. Acute
phase reactants (including CRP), fibrinogen, platelet counts,
and antithrombin levels increase during the first week of the
postpartum period. The D-dimer level also increases, reflecting
the fibrinolysis increment. D-dimer is higher in severe COVID-19
patients and associated with an increased risk of VTE.
COVID-19 is a new and evolving disease and literature
addressing the issue of thrombosis in pregnancy and the
postpartum period is sparse, so we need more studies to achieve
high-quality evidence. A prophylactic regimen for preventing
venous thromboembolic events fails in 7.7% of COVID-19 cases
admitted in ICU [20]. There is considerable uncertainty around the
optimal duration of anticoagulants in the postpartum period after
discharge. The decision depends on the severity of COVID-19 and
other risk factors of VTE such as obesity, medical diseases, etc. In
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the postpartum period, for patients with recent COVID-19 infection,
the benefits of thromboprophylaxis with LMWH outweigh the
hemorrhagic risk. In addition to their anticoagulant properties,
these drugs also have anti-inflammatory effects.
IL-6 level increases due to tissue trauma during surgery. Normal
pregnancy is associated with a controlled inflammatory process,
while Cesarean Section (CS), as major surgery, may aggravate the
previously increased cytokine levels in pregnant women [21].
General anesthesia, as compared to spinal anesthesia, significantly
increased the IL-6 and TNF- α levels after CS. Cytokine levels
also rise during and after vaginal delivery due to labor pain [22].
Pain during labor and perioperative pain may play an important
role in modulating cytokines [23], so analgesic modalities can
reduce cytokine storm. Also, cytokine levels will be different after
emergency and elective CS.
Determination of specific cut-off values of coagulation and
inflammatory parameters associated with adverse outcomes
in the postpartum period is needed. The important point is to
control inflammation, a risk factor for VTE; therefore, controlling
inflammation by increasing the corticosteroid dose in the
postpartum period is also wise. The anticoagulation and antiinflammatory agents’ dose and administration duration adjustment
following the parturition seems to be necessary. An important
cause is that the postpartum period is a pro-inflammatory phase.
This process is exacerbated in the postpartum period in the
COVID-19 patients, and cytokine storms occur, especially after CS.
An important issue is registering all the pregnant cases of COVID-19
and following them till 12 weeks after delivery to create guidelines
ensuring an adequate level of care in the postpartum period.

Conclusion

We suggest that in addition to considering major and minor
risk factors for VTE in the postpartum period based on previous
guidelines, inflammatory risk factors (factors leading to cytokine
storm such as painful and prolonged labor, CS, anesthesia especially
GA, the rate of tissue trauma during vaginal delivery or CS, Operation
duration, COVID-19 severity, phases of the disease in which the
patient is, etc.) should also be included in VTE risk classification.
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