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Thrombocytopenia in COVID-19: pathophysiology matters
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Dear Editor,
We read with great interest the recent review of thrombo-

cytopenia mechanisms in COVID-19 [1]. The authors metic-
ulously analyze mechanisms raising questions on potential
therapeutic targets. Taking into account the rapidly accumu-
lating knowledge in COVID-19, our correspondence aims to
highlight an important pathophysiological aspect of thrombo-
cytopenia that simultaneously acts as a therapeutic target:
complement activation.

Indeed, recent evidence suggests that severe COVID-19
resembles the pathophysiology and phenotype of
complement-mediated thrombotic microangiopathies
(TMAs) [2]. Thrombocytopenia is one of the major character-
istics of TMAs, along with microangiopathic hemolytic ane-
mia, and organ damage, such as neurological, renal, and car-
diac dysfunction. Recent studies have suggested cells with
high expression of angiotensin-converting enzyme 2 (ACE2)
are target cells of COVID-19. Such cells include cardiac
pericytes. Patients with heart failure have increased ACE2
expression and are therefore expected to be of high risk of
cardiac injury due to COVID-19 [3]. In a similar manner,
ACE2 is highly expressed on podocytes and tubule epithelial
cells of the kidney, as well as in the vasculature of neurons [4].
A recent study also suggested SARS-CoV-2 (severe acute
respiratory syndrome coronavirus 2) tropism for the kidney
[5]. Taken together, these data suggest that COVID-19 causes
organ damage, similar to that of TMA.

Complement activation plays a central role in the path-
ophysiology of TMAs that have been categorized into the
wider group of complement-mediated TMAs [5]. Studies

of previous coronaviruses have established activation of
complement component C3 in the pathophysiology of
ARDS (acute respiratory distress syndrome) [6]. In severe
COVID-19, complement activation products, including
C5b-9, C4d, and MAPS-2 (mannose-binding protein-
associated serine protease 2), have been detected in the
microvasculature of lung and skin biopsies [7].
Complement activation products (C3b, iC3b, C3dg, and
C4d) have been also found increased on circulating eryth-
rocytes from COVID-19 patients using flow cytometry
[8]. Furthermore, two recent preprint studies have shown
additional evidence of complement activation. Gao et al.
detected excessive proximal and terminal complement ac-
tivation that was alleviated by anti-C5a treatment [9].
Skendros et al reported evidence of terminal complement
activation and NET (neutrophil extracellular trap) forma-
tion in COVID-19 immunothrombosis. Interestingly,
complement inhibition at the level of C3 disrupted TF
expression in neutrophils [10].

Since effective treatment is available for complement-
mediated TMA [11], recognition of complement activation
in COVID-19 simultaneously renders a complement therapeu-
tic target. The first-in-class terminal complement inhibitor,
eculizumab, has been administered in four patients with se-
vere COVID-19, leading to successful disease outcomes [12].
Furthermore, the compstatin-based inhibitor AMY-101 has
also shown safety and efficacy of C3 inhibition in severe
COVID-19 [13]. Ongoing clinical trials with ravulizumab (a
long-acting C5 inhibitor) will prove safety and efficacy in this
setting. Although cost-effectiveness analyses are not expected
to be performed, it should be noted that the cost of FDA-
approved complement inhibitors (eculizumab and
ravulizumab) cannot be overlooked. However, the next-
generation complement therapeutics are expected to overcome
this challenge [14].

These data suggest that thrombocytopenia in severe
COVID-19 could be considered through the prism of a
complement-mediated TMA. In such cases, complement inhi-
bition is expected to be safe and effective. Since the duration
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of the pandemic still remains unknown, ongoing studies are
eagerly expected to confirm the role of complement activation
and inhibition in this setting.
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