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High-dose intravenous vitamin C may help
in cytokine storm in severe SARS-CoV-2
infection
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To the editor:
The complete mechanism of action of the SARS-CoV-2

remains unclear. The severity of the disease is probably
linked to the “cytokine storm” that leads to the acute re-
spiratory distress syndrome. Cytokine storm is an over-
whelming increase of several inflammatory markers at
once, and it is a cause of severity in some conditions such
as sepsis, acute pancreatitis, and multiple sclerosis, among
others.
These conditions, characterized by a variety of inflam-

matory etiologies, have the common prognostic of
hemodynamic abnormalities, multiple organs failure, and
high mortality rates. Treatment of cytokine storm associ-
ated syndromes usually focuses in this environment: in-
tensive care of hemodynamic parameters, uphold of
damaged organs, and supervision of coagulopathy. The
main cause of the cytokine induction, however, must yet
be treated and is the main reason why in bacterial sepsis
antibiotics are used.
High doses of intravenous vitamin C, higher than 6 g

per day (however, even 15 g/day, or more, are reported),
have demonstrated efficacy in treatment of sepsis and
acute pancreatitis [1, 2]. To the best of our knowledge,
oral formulations cannot exert the same effects.
In parenteral administration of high doses, vitamin C

may decrease several inflammatory parameters (cyto-
kines, cellular response, and homeostatic control),
already observed in human and animal models. As ad-
verse effect, ascorbic acid may cause oxalate accumula-
tion in the kidneys that can be prevented with the
concomitant use of thiamine.

Recovery Trial [3] recently finished its dexamethasone
arm in severe COVID-19 patients and has shown de-
crease in mortality among patients that requires mech-
anical ventilation and support of oxygen. We are
convinced about a possible synergistic effect of vitamin
C and this corticosteroid.
Recently, Dr. Carr commented [4] about a new clinical

trial in development in China, using intravenous vitamin
C in high dose. This trial, registered by Dr. Peng
(Wuhan University), is now closed, since new severe
cases became rare in Wuhan. (Confirmed by Dr. Peng
by e-mail, even if in clinicaltrials.gov the status of the
trial is yet as “recruiting”).
Dr. Hernández and colleagues proposed a protocol in-

cluding vitamin C in high dose to be used in COVID-19
patients [5]. However, the manuscript is in Spanish, de-
creasing the accessibility of the information.
The protocol using intravenous high dosage of vitamin

C, thiamine and a glucocorticoid (as dexamethasone)
seems to be useful, not expensive, with low risk of severe
adverse effects. The aim is providing further discussion
about the recovery of complicated cases of cytokine
storm associated to the SARS-CoV-2.

Acknowledgements
AFM is granted by CAPES (Coordination of Superior Level Staff Improvement)
and MHM is funded by FAP-DF (Research Support Foundation—Federal Dis-
trict) both from Brazil.

Authors’ contributions
AFM and MHM wrote the letter together. The authors read and approved
the final manuscript.

Funding
None

Availability of data and materials
N/A

© The Author(s). 2020 Open Access This article is licensed under a Creative Commons Attribution 4.0 International License,
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if
changes were made. The images or other third party material in this article are included in the article's Creative Commons
licence, unless indicated otherwise in a credit line to the material. If material is not included in the article's Creative Commons
licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.
The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the
data made available in this article, unless otherwise stated in a credit line to the data.

* Correspondence: mauriciohmello@unb.br
InSiliTox, Pharmacy Department, Health Sciences School, University of Brasilia,
Campus Universitario “Darcy Ribeiro”, Brasilia, Brazil

Melo and Homem-de-Mello Critical Care          (2020) 24:500 
https://doi.org/10.1186/s13054-020-03228-3

http://crossmark.crossref.org/dialog/?doi=10.1186/s13054-020-03228-3&domain=pdf
http://orcid.org/0000-0002-4541-9177
http://clinicaltrials.gov
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
mailto:mauriciohmello@unb.br


Ethics approval and consent to participate
N/A

Consent for publication
N/A

Competing interests
None

Received: 13 July 2020 Accepted: 5 August 2020

References
1. Carr AC, Rosengrave PC, Bayer S, Chambers S, Mehrtens J, Shaw GM.

Hypovitaminosis C and vitamin C deficiency in critically ill patients despite
recommended enteral and parenteral intakes. Crit Care. 2017;21:300.
https://doi.org/10.1186/s13054-017-1891-y.

2. Du W-D, Yuan Z-R, Sun J, Tang J-X, Cheng A-Q, Shen D-M, et al. Therapeutic
efficacy of high-dose vitamin C on acute pancreatitis and its potential
mechanisms. World J Gastroenterol. 2003;9:2565–9 Available from: https://
pubmed.ncbi.nlm.nih.gov/14606098.

3. The RECOVERY Collaborative Group. Dexamethasone in hospitalized
patients with Covid-19 — preliminary report. N Engl J Med. 2020:1–11.
https://doi.org/10.1056/NEJMoa2021436.

4. Carr AC. A new clinical trial to test high-dose vitamin C in patients with COVID-
19. Crit Care. 2020;24:133. https://doi.org/10.1186/s13054-020-02851-4.

5. Hernández A, Papadakos PJ, Torres A, González DA, Vives M, Ferrando C,
et al. Two known therapies could be useful as adjuvant therapy in critical
patients infected by COVID-19 TT - Dos terapias conocidas podrían ser
efectivas como adyuvantes en el paciente crítico infectado por COVID-19.
Rev Esp Anestesiol Reanim. 2020;67:245–52 Available from: https://pubmed.
ncbi.nlm.nih.gov/32303365.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Melo and Homem-de-Mello Critical Care          (2020) 24:500 Page 2 of 2

https://doi.org/10.1186/s13054-017-1891-y
https://pubmed.ncbi.nlm.nih.gov/14606098
https://pubmed.ncbi.nlm.nih.gov/14606098
https://doi.org/10.1056/NEJMoa2021436
https://doi.org/10.1186/s13054-020-02851-4
https://pubmed.ncbi.nlm.nih.gov/32303365
https://pubmed.ncbi.nlm.nih.gov/32303365

	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	References
	Publisher’s Note

