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ABSTRACT
Background: Pathophysiologically, vitamin D deficiency has been related to inflammation
and immune dysfunction, which may be the potential reason for the increased susceptibility
of the individual to severe infection or sepsis. The present study was conducted to analyze the
association between serum vitamin D concentration and mortality in severe septic patients.
Materials and Methods: Whole blood collected was placed into the tubes containing
ethylenediaminetetraacetic acid as an anticoagulant. After completion of samples, the
concentration of serum 25-hydroxy vitamin D3 was measured by enzyme-linked
immunosorbent assay (ELISA). SPSS version 20.0 (IBM Corp., Armonk, NY, USA) was
used for data analysis. P-values less than 0.05 were considered statistically significant.
Results: In the present study a total of 250 patients were included in which 110(44%) were
females and 140(56%) were males. The prevalence of vitamin D insufficiency in critically ill
subjects with sepsis was 100% (250/250). 32% patients with non-severe sepsis,16% with
severe sepsis, and 48% with septic shock. Patients suffering from severe septic had lower
levels of vitamin D compared to those with septic shock and non-severe sepsis. 12.5%
patients with severe sepsis who had vit D3 deficiency died and 50% patients with septic
shock who had vit D3 deficiency died.
Conclusion: 12.5% patients with severe sepsis who had vit D3 deficiency died and 50%
patients with septic shock who had vit D3 deficiency died.
Keywords: Vitamin D, Mortality, Severe Septic Patients.
INTRODUCTION
Sepsis is a clinical syndrome caused by immune response to various infections. Despite the
existence of proper antimicrobial and palliative care, due to the high prevalence of multiple
organ failure, being affected with sepsis is associated with a high rate of mortality. 1-3 Vitamin
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D or cholecalciferol is a fat-soluble vitamin primarily synthesized from 7dehydroxycholesterol in the skin by ultraviolet radiation.4 A previous study showed that
serum concentrations of 25-hydroxyvitamin D (25(OH)D) were related to geography and
season.5 Lower values were observed in the winter, whereas higher values were observed in
the summer.6 Additionally, a closer distance to the equator was associated with a lower
magnitude of seasonal variation of 25(OH)D levels.7,8 This variation in vitamin D is
resemblance to that in infection as the incidence and mortality of sepsis is highest during the
winter months and is associated with increased respiratory illnesses.9Previous studies showed
that vitamin D deficiency, defined as lower than normal serum 25-hydroxyvitamin D (25
(OH) D), is independently associated with higher incidence of sepsis in critically ill
patients.10-13 Vitamin D can regulate acquired and innate immune responses.14 This vitamin
prevents overexpression of inflammatory cytokines and is an important mediator in
aggregation of leukocytes, formation of local inflammation, and anti-bacterial responses in
innate immunity. Vitamin D deficiency has been linked to an increase in the risk of initiation
and development of viral and bacterial infections.15-17 Low serum level of vitamin D on
admission of patients to the intensive care unit has correlated with an increase in mortality
risk and blood infections.18 Additionally, a higher risk of developing sepsis has been shown
in patients who have had vitamin D deficiency before hospital admission.14,17The present
study was conducted to analyze the association between serum vitamin D concentration and
mortality in severe septic patients.
MATERIALS AND METHODS
The present study was conducted to analyze the association between serum vitamin D
concentration and mortality in severe septic patients over a period of 1 year. Before the
commencement of the study ethical clearance was obtained and written consent was obtained
from the patients. Patients greater than 18 years old were included if they confirmed or
suspected source of infection determined by the treating clinician and having two or more
criteria for the systemic inflammatory response syndrome (SIRS).19 Patients were excluded if
they experienced shock due to reasons other than sepsis, had neuroendocrine diseases, were
in cardiac arrest on arrival, suffered from mental disorders, were under constant use of
vitamin D, or were pregnant. Patient data, including demographics, comorbidities, and
laboratories such as cultures and the suspected source of infection, were obtained. Whole
blood collected was placed into the tubes containing ethylenediaminetetraacetic acid as an
anticoagulant. Within 1 hour of collection, each sample was centrifuged at 1500 rpm for 10
minutes. The plasma was directly aliquoted and stored at -20°C. After completion of samples,
the concentration of serum 25-hydroxy vitamin D3 was measured by enzyme-linked
immunosorbent assay (ELISA) (Immunoassays S.A., Belgium) according to the
manufacturer's protocol. Vitamin D deficiency was defined as baseline serum 25hydroxyvitamin D (25OHD) levels < 30 ng/mL.20 SPSS version 20.0 (IBM Corp., Armonk,
NY, USA) was used for data analysis. Categorical and continuous variables were analyzed
using the chi-square test, t-test, and analysis of variance (ANOVA). P-values less than 0.05
were considered statistically significant.
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RESULTS
In the present study a total of 250 patients were included in which 110(44%) were females
and 140(56%) were males. The prevalence of vitamin D insufficiency in critically ill subjects
with sepsis was 100% (250/250).
32% patients with non-severe sepsis,16% with severe sepsis, and 48% with septic shock.
Patients suffering from severe septic had lower levels of vitamin D compared to those with
septic shock and non-severe sepsis.
12.5% patients with severe sepsis who had vit D3 deficiency died and 50% patients with
septic shock who had vit D3 deficiency died.
Table 1 : The Relationship Between Mean Serum Levels of Vitamin D3 and types of
sepsis
Type of sepsis
N(%)
Vitamin D3 p-value
Non-severe Sepsis 80(32%) 17
<0.05
Severe Sepsis
40(16%) 10
Septic Shock
120(48%) 12
Table 2: Mortality rate in severe septic patients
Type of sepsis N(%)
Severe Sepsis
5(12.5%)
Septic Shock
60(50%)
DISCUSSION
Since vitamin D status plays an important role in the pathogenesis of sepsis and other critical
diseases, limited treatment options exist to address this issue. The American Society for
Parenteral and Enteral Nutrition (ASPEN) recommends 200 IU vitamin D daily for
hospitalized patients.21 However, further investigations have estimated that doses of 400 or
500 IU daily remained in the insufficient range for most hospitalized patients.22,23
In the present study a total of 250 patients were included in which 110(44%) were females
and 140(56%) were males. The prevalence of vitamin D insufficiency in critically ill subjects
with sepsis was 100% (250/250). 32% patients with non-severe sepsis,16% with severe
sepsis, and 48% with septic shock. Patients suffering from severe septic had lower levels of
vitamin D compared to those with septic shock and non-severe sepsis. 12.5% patients with
severe sepsis who had vit D3 deficiency died and 50% patients with septic shock who had vit
D3 deficiency died.
Rech et al. showed that vitamin D deficiency in patients with severe sepsis or septic shock
was significantly associated with increase in 30-day mortality.24
In one study, the rate of mortality in sepsis patients correlated with vitamin D level upon
admission, but this correlation was not significant.25
Jeng et al. found no significant differences in vitamin D concentrations in patients with sepsis
compared with critically ill patients in the ICU.26
In a cohort study conducted in 2012, severe vitamin D deficiency (levels < 10ng/ml) was
present in 69% of the patients with sepsis but in only 48% of the controls.27
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CONCLUSION
The present study concluded that patients suffering from severe septic had lower levels of
vitamin D compared to those with septic shock and non-severe sepsis. 12.5% patients with
severe sepsis who had vit D3 deficiency died and 50% patients with septic shock who had vit
D3 deficiency died.
REFERENCES
1. Lever
A,
Mackenzie
I.
Sepsis:
definition,
epidemiology,
and
diagnosis. Bmj. 2007;335(7625):879–83.
2. Jawad I, Lukšić I, Rafnsson SB. Assessing available information on the burden of sepsis:
global estimates of incidence, prevalence and mortality. Journal of global
health. 2012;2(1)
3. Fleischmann C, Scherag A, Adhikari NK, Hartog CS, Tsaganos T, Schlattmann P, et al.
Assessment of global incidence and mortality of hospital-treated sepsis Current estimates
and
limitations. American
journal
of
respiratory
and
critical
care
medicine. 2016;193(3):259–72.
4. Fraser DR. Regulation of the metabolism of vitamin D. Physiol Rev. 1980;60:551–613.
5. Shoben AB, Kestenbaum B, Levin G, Hoofnagle AN, Psaty BM, Siscovick DS, et al.
Seasonal variation in 25-hydroxyvitamin D concentrations in the cardiovascular health
study. Am J Epidemiol. 2011;174(12):1363–72.
6. Sherman SS, Hollis BW, Tobin JD. Vitamin D status and related parameters in a healthy
population: the effects of age, sex, and season. J Clin Endocrinol Metab. 1990;71(2):405–
13.
7. Pettifor JM, Moodley GP, Hough FS, Koch H, Chen T, Lu Z, et al. The effect of season
and latitude on in vitro vitamin D formation by sunlight in South Africa. S Afr Med J.
1996;86(10):1270–2.
8. Engelsen O. The relationship between ultraviolet radiation exposure and vitamin D status.
Nutrients. 2010;2(5):482–95.
9. Danai PA, Sinha S, Moss M, Haber MJ, Martin GS. Seasonal variation in the
epidemiology of sepsis. Crit Care Med. 2007;35(2):410–5.
10. de Haan K, Groeneveld AB, de Geus HR, Egal M, Struijs A. Vitamin D deficiency as a
risk factor for infection, sepsis and mortality in the critically ill: systematic review and
meta-analysis. Crit Care. 2014;18(6):660.
11. Upala S, Sanguankeo A, Permpalung N. Significant association between vitamin D
deficiency and sepsis: a systematic review and meta-analysis. BMC Anesthesiol.
2015;15:84.
12. Zhou W, Mao S, Wu L, Yu J. Association between vitamin D status and Sepsis. Clin Lab.
2018;64(4):451–60.
13. Zhang YP, Wan YD, Sun TW, Kan QC, Wang LX. Association between vitamin D
deficiency and mortality in critically ill adult patients: a metaanalysis of cohort studies.
Crit Care. 2014;18(6):684.

10999

European Journal of Molecular & Clinical Medicine
ISSN 2515-8260 Volume 9, Issue 3, Winter 2022

14. Liu PT, Stenger S, Tang DH, Modlin RL. Cutting edge: vitamin D-mediated human
antimicrobial activity against Mycobacterium tuberculosis is dependent on the induction
of cathelicidin. The Journal of Immunology. 2007;179(4):2060–3.
15. Reiter RJ, ACUÑA‐CASTROVIEJO D, TAN DX, Burkhardt S. Free radical‐mediated
molecular damage. Annals of the New York Academy of Sciences. 2001;939(1):200–15.
16. Aranow C. Vitamin D and the immune system. Journal of investigative
medicine. 2011;59(6):881–6.
17. Cannell J, Vieth R, Umhau J, Holick M, Grant W, Madronich S, et al. Epidemic influenza
and vitamin D. Epidemiology & Infection. 2006;134(6):1129–40
18. Arnson Y, Gringauz I, Itzhaky D, Amital H. Vitamin D deficiency is associated with poor
outcomes and increased mortality in severely ill patients. QJM: An International Journal
of Medicine. 2012;105(7):633–9.
19. Nguyen HB, Eshete B, Lau KH, Sai A, Villarin M, Baylink D. Serum 1,25dihydroxyvitamin D: an outcome prognosticator in human sepsis. PLoS One. 2013;8(5).
e64348. doi: 10.1371/journal.pone.0064348.
20. Moromizato T, Litonjua AA, Braun AB, Gibbons FK, Giovannucci E, Christopher KB.
Association of low serum 25-hydroxyvitamin D levels and sepsis in the critically ill. Crit
Care Med. 2014;42(1):97-107. doi: 10.1097/CCM.0b013e31829eb7af.
21. Board ASPEN. Guidelines for the use of parenteral and enteral nutrition in adult and
pediatric
patients. J
Parenter
Enteral
Nutr.
2016;17(4_suppl):1SA-52SA.
doi: 10.1177/014860719301700401.
22. Heaney RP, Davies KM, Chen TC, Holick MF, Barger-Lux MJ. Human serum 25hydroxycholecalciferol response to extended oral dosing with cholecalciferol. Am J Clin
Nutr. 2003;77(1):204-10. doi: 10.1093/ajcn/77.1.204.
23. Van den Berghe G, Van Roosbroeck D, Vanhove P, Wouters PJ, De Pourcq L, Bouillon
R. Bone turnover in prolonged critical illness: effect of vitamin D. J Clin Endocrinol
Metab. 2003;88(10):4623-32. doi: 10.1210/jc.2003-030358.
24. Rech MA, Hunsaker T, Rodriguez J. Deficiency in 25-hydroxyvitamin D and 30-day
mortality in patients with severe sepsis and septic shock. American Journal of Critical
Care. 2014;23(5):e72–e9.
25. Cecchi A, Bonizzoli M, Douar S, Mangini M, Paladini S, Gazzini B, et al. Vitamin D
deficiency in septic patients at ICU admission is not a mortality predictor. Minerva
anestesiologica. 2011;77(12):1184–9.
26. Jeng L, Yamshchikov AV, Judd SE, Blumberg HM, Martin GS, Ziegler TR, et al.
Alterations in vitamin D status and anti-microbial peptide levels in patients in the
intensive care unit with sepsis. J Transl Med. 2009;7:28–28.
27. Braun AB, Gibbons FK, Litonjua AA, Giovannucci E, Christopher KB. Low serum 25hydroxyvitamin D at critical care initiation is associated with increased mortality. Crit
Care Med. 2012;40(1):63–72.

11000

