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EDITORIAL

Hypoxia and Hypercoagulability in COVID-19: Chicken or

the Egg?

David J. Douin, M.D., Ana Fernandez-Bustamante, M.D., Ph.D.

he presence of coagulation

abnormalities in acute respi-
ratory distress syndrome (ARDS)
has been identified and studied for 100
decades,' and these investigations have
increased substantially during the
coronavirus disease 2019 (COVID-

NoB

and involved all phases of clot for-
mation, including fibrinolysis inhi-
bition. Hypercoagulability profiles

were more common in patients with

severe ARDS requiring ECMO, in
nonsurvivors, and in patients who

experienced significant thromboem-

19) pandemic. Hypercoagulability in
response to severe acute respiratory

Amplitude (mm)

syndrome coronavirus-2 infection
is a well documented phenomenon
characterized by increased plasma
concentrations of D-dimer, fibrin,
fibrin degradation products, and
fibrinogen,” contributing to throm-
boembolic events, multiorgan failure,
and death.> However, the relation-
ship between quantitative measures
of hypercoagulability,
and clinical outcomes in patients
with COVID-19 has not been fully
elucidated.

In this issue of ANESTHESIOLOGY,

hypoxemia,

Corey et al.* report a prospective observational single-center
study investigating the association between respiratory failure and
hypercoagulability in patients with extreme respiratory failure
caused by severe acute respiratory syndrome coronavirus-2 infec-
tion.Theauthorsstudied 55 critically ill patients with COVID-19,
of which 89% were receiving invasive mechanical ventilation
and 16% were receiving extracorporeal membrane oxygen-
ation (ECMO) at the time of enrollment. A total of 13 patients
(23%) from the study cohort died during the hospitalization.
The authors analyzed hypercoagulability profiles during the
intensive care unit stay using various coagulation-specific lab-
oratory values, including viscoelastic rotational thromboelas-
tometry (ROTEM). They looked at the association between
these hypercoagulability profiles with the primary outcomes
of mortality, major thrombotic events, and ARDS severity.
The presence of hypercoagulability was reported by bio-
marker concentrations in blood and ROTEM parameters

“[What is] the potential value
of hypercoagulability assays in
the management of patients
with hypoxemia and ARDS?”

bolic events (independent of ECMO
status). ROTEM measurements of
clot firmness and fibrinolysis inhi-

bition were the primary assessments
by which the investigators reported
hypercoagulability. Viscoelastic coag-
ulation assays are already widely used
in complex coagulopathy scenar-
ios, such as those that occur during
trauma, liver transplantation, and car-
diac surgery. Incorporating them into
clinical practice for ARDS patients
appears to be a novel and provocative
opportunity. Of course, these find-
ings will need to be validated, but the
authors present a compelling case for
expanding the scope of ROTEM, or other viscoelastic mea-
sures of coagulation, for patients with COVID-19 ARDS.
Patients with COVID-19 often present with extreme
pulmonary capillary microthrombi and endothelial damage.
These maladaptive responses contribute to profound hypoxia
by increasing intrapulmonary shunting and ventilation/per-
fusion mismatch. It is known that microvascular thrombi, in
the lung and other organs, lead to endothelial injury, hypoxia,
and inflammation by activating hypoxia-inducible factors and
releasing inflammatory cytokines as part of the organ ischemic-
protection response.®’ Interestingly, hypoxia-inducible factors
target pathways in the endothelial cells that control coagula-
tion, including prothrombotic tissue factor and fibrinolysis-
inhibiting plasminogen activator inhibitor 1. Further, hypoxia
by itself may facilitate thrombotic formation by promoting
inflammation and platelet and endothelial activation, medi-
ated by increased expression of hypoxia-inducible factors,
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