
 

 

Since January 2020 Elsevier has created a COVID-19 resource centre with 

free information in English and Mandarin on the novel coronavirus COVID-

19. The COVID-19 resource centre is hosted on Elsevier Connect, the 

company's public news and information website. 

 

Elsevier hereby grants permission to make all its COVID-19-related 

research that is available on the COVID-19 resource centre - including this 

research content - immediately available in PubMed Central and other 

publicly funded repositories, such as the WHO COVID database with rights 

for unrestricted research re-use and analyses in any form or by any means 

with acknowledgement of the original source. These permissions are 

granted for free by Elsevier for as long as the COVID-19 resource centre 

remains active. 

 



Pharmacological Research 184 (2022) 106451

Available online 13 September 2022
1043-6618/© 2022 Elsevier Ltd. All rights reserved.

Targeting endothelial dysfunction and oxidative stress in Long-COVID 

We thank Dr. Hsu and Dr. Lai for their interest in our work on COVID- 
19 and Long-COVID. 

We fully agree with them on the fact that several factors need to be 
pondered in order to evaluate the risk of developing Long-COVID [1,2]. 
However, we respectfully believe that these considerations are not 
pertinent to our study [3]. Indeed, we designed the LINCOLN (L-Argi
nine and Vitamin C improves Long-COVID) survey to determine whether 
a supplementation combining L-Arginine (to improve endothelial func
tion) and Vitamin C (to reduce oxidation) could have favorable effects in 
patients with Long-COVID [3]. Thus, in our study we did not assess the 
risk of developing Long-COVID; in fact, as clearly specified in our article, 
all the enrolled patients had Long-COVID when the survey was admin
istered. Nevertheless, potential differences in health conditions between 
the group that had received L-Arginine + Vitamin C and the group that 
had received the alternative treatment were ruled out by their family 
physicians. When comparing the two groups, we did not observe any 
significant difference in terms of age, sex, hospitalization due to 
COVID-19, and time from SARS-Cov-2 negativization. Moreover, 
bearing in mind the limitations that all surveys have, we had concluded 
our article stating that further dedicated interventional studies were 
warranted to endorse our findings. 

Of note, we have previously conducted a randomized, double-blind, 
placebo-controlled, parallel-group, clinical trial testing the effects of L- 
Arginine oral supplementation in patients hospitalized for COVID-19, 
demonstrating that this treatment significantly decreases the length of 
hospitalization and reduces the respiratory support [4]. Additionally, 
we have identified endothelial exosomes enriched in miR-24 as a reli
able biomarker to predict cerebrovascular complications of COVID-19 
[5], corroborating the fundamental role of endothelial dysfunction in 
the pathobiology of COVID-19 and its clinical sequelae [6]. 
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