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Duration of intravenous vitamin C therapy is a critical
consideration
Anitra C Carr

To the Editor: In 2017, Marik and colleagues1 published a
retrospective before-and-after study showing decreased
mortality in septic patients receiving intravenous vitamin C
(1.5 g every 6 hours), with thiamine and hydrocortisone,
for up to 4 days. In addition to a significant decrease in
mortality, Marik et al1 also reported decreased vasopressor
duration, systemic organ failure, renal replacement therapy
and procalcitonin levels in the patients treated with the
cocktail, although no difference in intensive care unit (ICU)
length of stay was observed.
Two studies using the same or similar cocktail have
recently been published.2,3 In the first study, a retrospective
analysis of 1144 patients with septic shock admitted
to emergency departments in Seoul, 229 patients
treated with vitamin C and thiamine (in the absence of
hydrocortisone) were compared with 915 retrospective
controls.2 The investigators reported no differences in
28-day or in-hospital mortality, ICU or hospital length
of stay, duration of mechanical ventilation or new renal
replacement therapy. However, subgroup analysis showed
lower mortality rates in the most severely ill patients (ie,
those with hypoalbuminaemia or severe organ failure). In
the second study, a retrospective analysis of 94 patients
with severe sepsis carried out at a tertiary care hospital in
California, 47 patients administered the full cocktail were
compared against 47 matched controls receiving standard
care.3 There were no differences between the groups with
respect to ICU or hospital mortality or length of stay, renal
replacement therapy for acute kidney injury, or time to
vasopressor independence.
However, one of the major differences between these two
studies and the original study by Marik et al1 is the duration
of vitamin C therapy. In the study by Shin and colleagues,2
the vitamin C and thiamine cocktail was administered for
one day only, and in the Litwak et al3 study, patients were
included in the retrospective analysis if they received as little
as one dose of the full cocktail. Analysis of a subgroup of
20 patients who received the cocktail for the full duration
of 4 days, or until ICU discharge, also showed no benefit on
the measured outcomes, but these numbers would likely be
too low to be able to detect mortality outcomes. Critically
ill patients have significantly depleted plasma vitamin
C status, which would also reflect depleted tissue and
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organ pools.4 Pharmacokinetic data indicate that infusion
of 2 g vitamin C takes at least 24 hours to reach plateau
plasma vitamin C concentrations,5 indicating that many
tissues and organs would not be replete before this time.
Other intravenous vitamin C studies have shown that proinflammatory biomarkers, such as procalcitonin, take 48–
96 hours to differ significantly between the treatment and
control groups.1,6,7 Therefore, expecting to observe effects
on mortality with only 24 hours, or one dose, of vitamin C
administration is unrealistic.
This premise is confirmed by a number of case reports in
which physiological effects are not observed until at least 48
hours after vitamin C infusion.8-12 Almeda and colleagues8
found that within 48 hours after the initiation of the full
cocktail, the mean arterial pressure increased sufficiently to
allow infusion of the vasopressor to be decreased by about
50%, and by the fourth day of therapy, the vasopressor
was weaned off.8 The physiological rationale for this
is that vitamin C acts as a cofactor for the synthesis of
catecholamine and amidated peptide vasopressors.13 Four
other case reports have indicated dramatic lung clearance
and improved oxygenation after 48 hours of infusion of
vitamin C alone (50 mg/kg every 6 hours)9,10 or vitamin
C in combination with thiamine and hydrocortisone.11,12
A number of physiological pathways have been proposed
by which vitamin C could result in clearance of lung fluid
and leucocyte infiltrate.14 Finally, it should be noted that
within 48 hours of discontinuation of vitamin C infusions,
plasma concentrations can decline to hypovitaminosis levels
in some patients.5 Therefore, sustained therapy is indicated
to prevent hypovitaminosis from reoccurring and to support
optimal patient outcomes.
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