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Dear Editor,

We thank Finsterer et al. for their valuable input regarding our
recently published study about the effects of adding vitamin Cand
thiamine to hydrocortisone on intensive care unit (ICU) outcome in
patients with sepsis and septic shock.

With regard to their concern about the rationale for choosing pati-
ents with sepsis and septic shock to evaluate the effects of vitamin C,
it has been known for over 20 years that acute illness, endotoxemia,
and sepsis result in an acute deficiency of vitamin C, characterized
by low serum and intracellular levels of the vitamin.'” It has also
been shown that vitamin C reverses the microcirculatory injury and
organ dysfunction in experimental models of sepsis.*® The role of
hydrocortisone in reducing vasopressor-free days has already been
established in previous clinical trials.”® At the time we commenced
this study, there was growing evidence that addition of vitamin cand
thiamine to hydrocortisone resulted in significant mortality benefit
in patients with septic shock.” We, therefore, chose to evaluate the
effects of vitamin Cin patients with sepsis and septic shock. Moreover,
in CITRIS-ALI study, the use of vitamin C was evaluated in patients
with acute respiratory distress syndrome (ARDS), which occurred
secondary to sepsis.'® The ARDS was a sequelae of sepsis, where the
use of vitamin C was found to be useful for that subset of patients.

With regard to the concern about checking the levels of vitamin C
in intervention and control groups, we have admitted our inability
to check the level of vitamin C in either group of patients as one of
the limitations of our study, which needs to be addressed in future
studies. It is clearly a possibility that the increase in mortality seen
in control group could be due to low baseline levels of vitamin C
and the failure to supplement vitamin C in this group of patients.
Further studies can be designed to observe the level of vitamin C
at baseline in both the intervention and control groups before
beginning the drug administration in intervention group.

With regard to another concern about the discrepancy between
the statementin Table 1 that none of the patients in the intervention
group or those receiving hydrocortisone alone had neurological
disease and the statement that the central nervous system (CNS)
was the primary organ from which sepsis originated in nine patients
eachin the intervention and control groups, we want to clarify that
the subheading Neurological Disease denoted the pre-existing
long-term neurological comorbidity of the patient before he/she
developed sepsis, which was found to be zero in both the control
and intervention groups. On the contrary, CNS dysfunction as the
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primary organ source of sepsis was the CNS etiology, which was
responsible for the origin of sepsis, e.g., encephalitis. The origin of
sepsis from a CNS source was found to be nine each in intervention
and control groups.

Regarding the fourth concern about the statement in Table 1
that the heart was not the primary organ from which sepsis
originated in either the vitamin C-treated patients or the control
subjects and the query that whether patients with endocarditis,
myocarditis, and pericarditis were systematically excluded from
participation in the study, we want to make it clear that the
presented data was about the primary organ source of sepsis at
the time of ICU admission. This was found to be zero due to a
primary cardiac cause. The patients included in our study were
either admitted from the emergency room or inpatient wards or
referred from other hospitals. Therefore, most of them had been
worked up to identify the primary organ source of sepsis before
they were transferred to ICU. All the patients clearly had a primary
organ system involved apart from cardiovascular system as the
source of sepsis. There were two patients in intervention group in
whom the primary organ source of sepsis was blood, as they had
catheter-related blood stream infection. As part of the routine
protocol of our ICU, we perform a point-of-care ultrasound of
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Judging Thiamine and Vitamin C plus Hydrocortisone in Septic Shock

lungs, an echocardiography, and a compressibility test of bilateral
femoral veins using ultrasound to rule out deep vein thrombosis
after the patient gets admitted to the ICU. We did not encounter
any features suggestive of myocarditis or endocarditis in these two
patients during the echocardiography, and therefore, classified the
primary organ source of sepsis as blood.

Regarding the 5th concern, we strongly agree that the
mortality may depend on the infectious agent responsible for
sepsis. We also agree that it is important to know the spectrum
of pathogens that have been blamed for sepsis, the number of
patients in whom no infectious pathogen could be identified,
and the sensitivity pattern of the antibiotics that were used
in eliminating the identified infectious agents. Though all the
patients did not have an infectious agent isolated in relation
to their primary organ source of sepsis, we used the antibiotic
sensitivity pattern to choose antibiotics for the patients in whom
aninfectious agent could be isolated. Though it would have been
better in keeping a record of the same, it is equally important
to remember that not all septic patients will have an infectious
agent isolated in relation to their primary organ source of sepsis.
Many a times, the patient is in sepsis from an assumed primary
source, but no microorganisms can be isolated because of many
reasons. In one systematic review and meta-analysis by Li et al., the
proportion of patients with culture-positive sepsis or septic shock
was only about 40.1% (9,086/22,655)."" The median percentage of
sepsis episodes, which were culture negative, was 49.3% in that
systematic review and meta-analysis."" We still treat such patients
as having sepsis with broad-spectrum antimicrobials depending
upon the local antibiotic guidelines and antibiograms.

Having said so, we strongly agree that there could have been
many limitations in our study, which need to be addressed in future
studies. Assessing mortality outcome due to a single interventionin
itself is a difficult task, as there can be many confounders that can
affect the outcome of mortality in critically ill patients. We, therefore,
agree that further studies addressing all the above-mentioned
concerns should be designed and performed to further strengthen
the conclusion about the utility of vitamin Cin sepsis.

ORciID

Sachit Sharma
Hem R Paneru

https://orcid.org/0000-0002-7783-2361
https://orcid.org/0000-0002-3487-5388

194

Gentle S Shrestha © https://orcid.org/0000-0003-0385-2340
Pramesh S Shrestha © https://orcid.org/0000-0001-5890-0018
Subhash P Acharya ® https://orcid.org/0000-0003-1596-0496

REFERENCES

1. Victor VM, Guayerbas N, Puerto M, De la Fuente M. Changes in the
ascorbic acid levels of peritoneal lymphocytes and macrophages
of mice with endotoxin-induced oxidative stress. Free Radic Res
2001;35(6):907-916. DOI: 10.1080/10715760100301401.

2. Tyml K, Li F, Wilson JX. Delayed ascorbate bolus protects against
maldistribution of microvascular blood flow in septic rat skeletal
muscle. Crit Care Med 2005;33(8):1823-1828. DOI: 10.1097/01.
ccm.0000172548.34622.de.

3. Evans-Olders R, Eintracht S, Hoffer LJ. Metabolic origin of
hypovitaminosis C in acutely hospitalized patients. Nutrition
2010;26(11-12):1070-1074. DOI: 10.1016/j.nut.2009.08.015.

4. FengF, Yang H, Yang W, Li M, Chang X, Chen Y. Effect of vitamin Cin
critically ill patients with sepsis and septic shock: A meta-analysis.
Sci Prog 2021;104(1):36850421998175. DOI: 10.1177/003685042199
8175.

5. May JM, Harrison FE. Role of vitamin Cin the function of the vascular
endothelium. Antioxid Redox Signal 2013;19(17):2068-2083. DOI:
10.1089/ars.2013.5205.

6. Straaten HMO, Man AMS, de Waard MC. Vitamin Crevisited. Crit Care
2014;18(4):460. DOI: 10.1186/513054-014-0460-X.

7. Venkatesh B, Finfer S, Cohen J, Rajbhandari D, Arabi Y, Bellomo R.
etal. Adjunctive glucocorticoid therapy in patients with septic shock.
N Engl J Med 2018;378(9):797-808. DOI: 10.1056/NEJMo0a1705835.

8. Sprung CL, Annane D, Keh D, Moreno R, Singer M, Freivogel K, et al.
Hydrocortisone therapy for patients with septic shock. N Engl J Med
2008;358(2):111-124. DOI: 10.1056/NEJM0a071366.

9. Marik PE, Khangoora V, Rivera R, Hooper MH, Catravas J.
Hydrocortisone, vitamin ¢, and thiamine for the treatment of severe
sepsis and septic shock: A retrospective before-after study. Chest
2017;151(6):1229-1238. DOI: 10.1016/j.chest.2016.11.036.

10. Fowler 3rd AA, Truwit JD, Hite RD, Morris PE, DeWilde C, Priday A,
et al. Effect of vitamin C infusion on organ failure and biomarkers
of inflammation and vascular injury in patients with sepsis and
severe acute respiratory failure: The CITRIS-ALI randomized clinical
trial. JAMA 2019;322(13):1261-1270. DOI: 10.1001/jama.2019.11825
[published correction appearsin JAMA 2020;323(4):379.DOI: 10.1001/
jama.2019.21469].

11. LiY, Guo J, Yang H, Li H, Shen Y, Zhang D. Comparison of culture-
negative and culture-positive sepsis or septic shock: A systematic
review and meta-analysis. Crit Care 2021;25(1):167. DOI: 10.1186/
$13054-021-03592-8.

Indian Journal of Critical Care Medicine, Volume 29 Issue 2 (February 2025)


https://orcid.org/0000-0002-7783-2361
https://orcid.org/0000-0002-3487-5388
https://orcid.org/0000-0003-0385-2340
https://orcid.org/0000-0001-5890-0018
https://orcid.org/0000-0003-1596-0496


	_GoBack

