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COVID-19: angiotensin II 
in development of lung 
immunothrombosis and 
vasculitis mimics 
From a radiological perspective, there 
is strong evidence that the initial 
pathological process of COVID-19 
lung disease dominantly affects 
the pulmonary vessels via systemic 
microvascular immunothrombosis, 
as is supported by pathological 
reports.1 We read with considerable 
interest the recent Viewpoint by 
Dennis McGonagle and colleagues 
on COVID-19 vasculitis and vasculitis 
mimics.2

In this Viewpoint, the model 
presented describing so-called 
pulmonary intravascular coagulopathy 
proposes that one of the two broad 
types of systemic vasculitis described 
in patients with COVID-19 is mediated 
by microembolic material that escapes 
the capillary bed of the lungs and is 
distributed via systemic arteries to 
other parts of the body. Importantly, 
this mechanism assumes the presence 
of thrombosis within pulmonary 
vessels on the distal side of the 
capillary bed, beyond the embolic 
filtration network of the alveolar 
capillaries and, thus, the presence of 
thrombosis in the pulmonary venules 
of the lung periphery. The model is 
aligned with growing evidence of the 
pivotal involvement of pulmonary 
veins in severe COVID-19, as evidenced 
by the presence of pulmonary infarcts 

in the majority of patients at autopsy,1 
and the presence of thrombosis 
in pulmonary venules, not only in 
pulmonary arterioles.3 

Our own understanding of the 
pathogenesis of immunothrombosis 
in COVID-19 lung disease is based 
on the model of viral interaction 
with the angiotensin-converting 
enzyme 2 (ACE2) receptor on the 
alveolar capillary endothelium, and 
the subsequent increase in circulating 
angiotensin II. In 2018, Senchenkova 
and colleagues described the direct 
and immediate pathophysiological 
effects of angiotensin II,4 implicating 
angiotensin II as a pro-inflammatory 
and pro-thrombotic mediator. 
This model of the biophysiological 
effects of angiotensin II has been 
adopted by the expert group from 
the Netherlands that advised 
early prophylactic anticoagulation 
treatment of systemic microvascular 
thrombosis and inflammation in 
patients admitted to hospital with 
COVID-19, as they considered this 
to be the primary disease process in 
these patients.5 This advice led to 
changes in the clinical regimen in 
the Netherlands, implemented from 
May, 2020, in which patients were 
given anticoagulation prophylaxis on 
presentation to hospital whenever 
COVID-19 was proven or clinically 
suspected.5 

We propose that, after the initial 
interaction between the virus 
and the ACE2 receptor, increased 
circulating angiotensin II could form 

part of the complex trigger that 
leads to endotheliitis (capillaritis) 
and more extensive in-situ 
immunothrombosis. This simple 
concept would help explain some 
of the vasculocentric phenomena 
that are visible radiologically. We ask 
McGonagle and colleagues whether 
they have considered the direct 
role of angiotensin II as a potential 
contributor in the development 
of lung immunothrombosis and 
vasculitis mimics? 
We declare no competing interests.

*Graham Lloyd-Jones, 
Matthijs Oudkerk 
graham.lloyd-jones@nhs.net

Salisbury District Hospital, Salisbury, UK (GL-L); 
University of Groningen, Groningen, Netherlands 
(MO); and Institute for Diagnostic Accuracy, 
Groningen, Netherlands (MO)

1 Lax SF, Skok K, Zechner P, et al. Pulmonary 
arterial thrombosis in COVID-19 with fatal 
outcome: results from a prospective, single-
center, clinicopathologic case series. 
Ann Intern Med 2020; 173: 350–61.

2 McGonagle D, Bridgewood C, Ramanan A, 
Meaney J, Watad A. COVID-19 vasculitis and 
novel vasculitis mimics. Lancet Rheumatol 
2021; 3: e224–33. 

3 Fox S, Akmatbekov A, Harbert J, Li G, Brown J, 
Vander Heide R. Pulmonary and cardiac 
pathology in African American patients with 
COVID-19: an autopsy series from 
New Orleans. Lancet Respir Med 2020; 
8: 681–86.

4 Senchenkova EY, Russell J, Vital SA, et al. 
A critical role for both CD40 and VLA5 in 
angiotensin Il–mediated thrombosis and 
inflammation. FASEB J 2018; 32: 3448–56.

5 Oudkerk M, Büller HR, Kuijpers D, et al. 
Diagnosis, prevention, and treatment of 
thromboembolic complications in COVID-19: 
report of the National Institute for Public 
Health of the Netherlands. Radiology 2020; 
297: e216–22.

Lancet Rheumatol 2021

Published Online 
March 17, 2021 
https://doi.org/10.1016/ 
S2665-9913(21)00068-0


