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To the Editor
We read with great interest the article by Patrick Rosen-
grave et al. [1], published recently in your esteemed jour-
nal, on intravenous (IV) vitamin C therapy in sepsis. 
According to this study, there was no significant improve-
ment in vasopressor response with vitamin C. However, 
we would like to draw attention to a few points:

First, Zabet and colleagues [2], who found a beneficial 
favorable vasopressor response with vitamin C, included 
mainly less sick and postoperative critically ill patients. 
As vitamin C therapy surprisingly failed to show any 
significant improvement in vasopressor response in the 
sicker population studied by Rosengrave et  al. [1], the 
overall effect of vitamin C at this dosage on vasopressor 
response may be questioned. Earlier assays used to deter-
mine vitamin C were based on colorimetric assays, which 
tend to overestimate vitamin C levels. So, it is possible 
that cut offs for hypovitaminosis C may be even lower 
than what is usually considered as deficient, although this 
possibility remains largely speculative. Moreover, around 
85% of study population was from Europe, and baseline 
levels of vitamin C may vary across regions or have an 
inter-individual variation.

Second, neuronal cells and activated leukocytes actively 
concentrate vitamin C via sodium-dependent SVCT2 
transporter, which protects them from reactive oxygen 
species. Besides serum concentrations, it may be essen-
tial to monitor the tissue concentrations of vitamin C 
(e.g., adrenal vitamin C levels for vasopressor synthesis) 
to ascertain the adequacy of vitamin C therapy. How-
ever, how tissue vitamin C levels would influence serum 

vitamin C levels and thus translate to clinical benefit 
needs further research.

Third, limited research has been conducted on phar-
macokinetics of vitamin C. Plasma levels vary with route 
of administration, dose and duration of therapy, half-life 
of vitamin C, and underlying renal clearance (glomerular 
hyperfiltration or renal failure).

Fourth, hypovitaminosis C may also be an adaptive 
response to severity of illness, as evident from higher 
C-reactive protein (CRP) levels and neutrophil counts 
in vitamin C group in this study, which may reflect the 
underlying inflammatory stress. However, it is also pos-
sible that the link between vitamin C and CRP levels may 
just be a random effect.

Fifth, vitamin C may have a beneficial effect on micro-
circulation and tissue perfusion in sepsis, as shown in a 
recent study by Lavillegrand et al. [3]. Although no ben-
eficial effect on vasopressor response was noticed in 
this study, it would have been interesting to look for an 
improvement in microcirculation.

Sixth, most of the patients had an underlying abdomi-
nal etiology (35%) of sepsis, requiring adequate source 
control measures, appropriate antibiotics and adherence 
to other sepsis bundle components for an improvement 
in hemodynamics. Moreover, time to ICU admission, 
duration of illness, inflammatory versus anti-inflamma-
tory phase of sepsis also have an important bearing on 
effects of vitamin C.

Finally, thiamine is an essential co-factor in vari-
ous important metabolic pathways in humans and low 
thiamine levels may be associated with poor outcomes 
[4]. It would have been useful to check serum thiamine 
levels in these patients as thiamine deficiency often 
shares the same risk factors as those of vitamin C defi-
ciency. However, supplementation of thiamine may need 
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individualization as some studies have also highlighted as 
well a rather negative role of thiamine supplementation 
[5].

Many studies are turning up in the area of vitamin C 
therapy in sepsis, but most of them have failed to meet 
the pre-defined end points. Hence, further research is 
required on the role of vitamin C therapy in hemody-
namic optimization in sepsis.

Acknowledgements
Not applicable.

Authors’ contributions
Material preparation, data collection and analysis were performed by SNM, 
SS, SSS. The first draft of the manuscript was written by SNM and all authors 
commented on previous versions of the manuscript. All authors read and 
approved the final manuscript.

Funding
The authors declare no funding involved.

Availability of data and materials
Not applicable.

Declarations

Ethical approval and consent to participate
Not applicable.

Consent for publication
The authors give copyright and consent for publication of this manuscript to 
the journal of Critical Care.

Competing interests
The authors declare no conflicts of interest.

Received: 4 February 2022   Accepted: 19 March 2022

References
	1.	 Rosengrave P, Spencer E, Williman J, Mehrtens J, Morgan S, Doyle T, et al. 

Intravenous vitamin C administration to patients with septic shock: a 
pilot randomised controlled trial. Crit Care. 2022;26:26.

	2.	 Zabet MH, Mohammadi M, Ramezani M, Khalili H. Effect of high-dose 
Ascorbic acid on vasopressor’s requirement in septic shock. J Res Pharm 
Pract. 2016;5:94–100.

	3.	 Lavillegrand JR, Raia L, Urbina T, Hariri G, Gabarre P, Bonny V, et al. Vitamin 
C improves microvascular reactivity and peripheral tissue perfusion in 
septic shock patients. Crit Care. 2022;26:25.

	4.	 Spoelstra-de Man AME, Oudemans-van Straaten HM, Elbers PWG. Vitamin 
C and thiamine in critical illness. BJA Educ. 2019;19:290–6.

	5.	 Stoppe C, Lee ZY, Ortiz L, Heyland DK, Patel JJ. The potential role of intra-
venous vitamin C monotherapy in critical illness. JPEN J Parenter Enteral 
Nutr. 2022.

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


	Vitamin C therapy in septic shock
	Acknowledgements
	References


