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EDITORIAL COMMENT

Crizanlizumab
A CRITICAL Drug During a CRITICAL Time?*

Ying X. Gue, PHD,a Giordano Pula, PHD,b Gregory Y.H. Lip, MDa,c,d

O n March 11, 2020, the World Health Organi-
zation officially declared coronavirus
disease-2019 (COVID-19) a pandemic. The

disease is attributed to infection with severe acute
respiratory syndrome coronavirus-2, a member of
the family of zoonotic viruses Coronaviridae. More
than a year later, although COVID-19 remains
rampant, the global vaccination rollout has shown
promising results in reducing cases and mortality
week by week. Unfortunately, in patients with
COVID-19, thrombotic complications remain
prevalent, contributing to mortality and morbidity,
particularly in the presence of cardiovascular comor-
bidities. A complex interplay between endothelial
dysfunction, vascular inflammation, coagulopathy,
and impairment of endogenous fibrinolysis plays
key roles in the resulting high incidence of throm-
botic complications (1). The search for a safe and
effective thromboprophylaxis and treatment strategy
therefore remains a top priority in the treatment of
patients with COVID-19.

In this issue of JACC: Basic to Translational Science,
Leucker et al (2) present the results of the CRITICAL
(Crizanlizumab for Treating COVID-19 Vasculopathy)
trial. The CRITICAL trial is a small, randomized,

double-blind, placebo-controlled, single-center study
whose aim was to assess the effects of crizanlizumab,
a humanized monoclonal antibody to P-selectin, on
the inflammatory and thrombotic markers in hospi-
talized patients with moderate COVID-19. The pri-
mary outcome of the trial was the difference in levels
of P-selectin, with secondary outcomes assessing
levels of D-dimer, von Willebrand factor, and C-reac-
tive protein, as well as clinical parameters (World
Health Organization ordinal scale for COVID-19 trials,
time to discharge, and safety). Exploratory analyses
investigating additional biomarkers of inflammation
and thrombosis were also performed post hoc. A total
of 54 patients were recruited in a 1:1 ratio, and with
withdrawn consent and loss to follow-up, 22 patients
in the active treatment group and 20 patients in the
placebo group were included in the final analysis. The
investigators observed a significant reduction in P-
selectin (on days 3, 7, and 14) and increase in D-dimer
levels (on day 3) compared with the placebo group,
with no differences in clinical outcomes assessed,
because of low event rates. On the basis of results
from further analyses exploring markers of throm-
bosis (an increase in D-dimer and a decrease in pro-
thrombin fragment 1.2), Leucker et al (2) concluded
that crizanlizumab could possibly increase endoge-
nous fibrinolysis, which could have an impact on
outcomes in patients with COVID-19. Despite the role
of P-selectin in inflammatory and thromboin-
flammatory responses, Leucker et al (2) report that
treatment with crizanlizumab had no effect on levels
of interleukin-6, tumor necrosis factor–alpha, and C-C
motif chemokine ligand 2 and led to increases in
interleukin-8 and interleukin-10, suggesting that
crizanlizumab does not affect the inflammatory
response associated with COVID-19. This supports
further the investigators’ conclusion that crizanlizu-
mab is likely to modulate the equilibrium
between coagulation and fibrinolysis in patients with
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COVID-19 by enhancing the latter. Some of the limi-
tations of the study are the administration of only a
single dose of crizanlizumab, the timing of adminis-
tration with respect to the admission journey, and the
relatively low-risk and small population with few
clinical events, limiting the potential to correlate the
biochemical findings to clinical outcomes.

We congratulate and applaud the investigators on
carrying out this study investigating a novel phar-
macologic target to potentially improve the outcomes
of patients experiencing the devastating thrombotic
complications of COVID-19. Although many pharma-
cologic agents targeting thromboinflammation in
COVID-19 have been investigated, currently
our therapeutic options remain limited (3). Antith-
rombotic drugs may represent a promising clinical
strategy for patients with COVID-19, but their use
must be weighed carefully, as it carries additional
bleeding risks (3). Indeed, efforts to personalize
antithrombotic treatment have been proposed (4).

The inhibition of P-selectin has previously been
shown in animal models to promote thrombus res-
olution or, in other words, to improve endogenous
fibrinolysis, and the changes in thrombotic profiles
seen in this study support this observation (5).
Crizanlizumab has also been trialed in phase 3
studies among patients with sickle-cell disease and
has been shown to reduce the incidence of vaso-
occlusive crises without increasing the risk for
bleeding (6); hence it could potentially be a safer

alternative to currently available antithrombotic
drugs for patients with COVID-19. However, this
high-risk group of patients will undoubtedly present
specific clinical challenges. Further careful explora-
tion is required to understand whether crizanlizu-
mab reduces mortality among patients with COVID-
19 and whether it remains efficacious and safe for
more severe cases of this disease.

Although it is exciting that a new therapeutic agent
could be available in the near future to manage the
thrombotic complications of COVID-19 and poten-
tially other thromboembolic diseases, some caution
must be applied. The findings and conclusions from
CRITICAL are highly limited by the small sample size,
the moderate severity of the condition for the
recruited patients, and low incidence of clinical
adverse events encountered in this study. We look
forward to further investigations of this therapeutic
agent addressing its efficacy in patients with COVID-
19 and other thromboembolic diseases.
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