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ABSTRACT

Objective To evaluate the association of
25-hydroxyvitamin D (25(0H)D) level on sepsis severity
and risk of hospitalisation in emergency department

(ED) septic patients when categorised as vitamin D
insufficiency according to the level of 25(0H)D<30 ng/mL.
Design Cross-sectional observational study.

Setting A 900-bed academic tertiary hospital with an ED
residency training programme in Bangkok, Thailand.
Participants An observational study of 101 ED septic
patients aged >18 years was conducted between March
2015 and September 2015.

Outcome measures The level of 25(0H)D was analysed
and correlated with sepsis severity assessed by Acute
Physiology Age Chronic Health Evaluation-Il (APACHE-II)
and Mortality in ED Sepsis (MEDS) scores, and the risk of
hospitalisation.

Results One hundred and one patients were enrolled,
with an average age of 68+18 years, 56% female,
APACHE-II score of 146, MEDS score of 8+5 and 25(0H)
D level was 19+11 ng/mL. The prevalence of vitamin

D insufficiency in our ED septic patients was 87% and
the admission rate was 88%. A significant association
between 25(0H)D level and sepsis severity scores was
found, which was measured by APACHE-Il and MEDS
scores (—0.29; 95% Cl —0.41 to —0.17, p<0.001 and
—0.15; 95% CI —0.25 to —0.06, p=0.002, respectively).
However, vitamin D insufficiency could not determine
hospitalisation (OR=1.42; 95% Cl 0.27 to 7.34; p=0.68
and OR=1.65; 95% Cl 0.07 to 41.7; p=0.76 when adjusted
by baseline covariates).

Conclusions The vitamin D insufficiency of septic
patients in our ED was high and had a significant negative
association with sepsis severity. However, vitamin D
insufficiency status cannot predict the hospitalisation

of septic patients who were admitted to the ED. Further
research is needed to investigate the role of vitamin D
supplementation in the ED in affecting sepsis severity.
Trial registration number TCTR20151127001.

INTRODUCTION
The two important forms of vitamin D
(calciferol) in the human body are vitamin
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STRENGTHS AND LIMITATIONS OF THIS STUDY

= A high prevalence of vitamin D insufficiency in
emergency department (ED) septic patients.

= 25-hydroxyvitamin D (25(0H)D) level was associat-
ed with the severity of ED septic patients.

= 25(0H)D level could not predict hospitalisation in ED
septic patients.

= May prompt adopting strategies to treat vitamin D
insufficiency in ED septic patients.

= Limited in sample size and only in a single centre.

D2 (ergocalciferol) and vitamin D3 (chole-
calciferol), which are lipid-soluble vitamins
widely recognised for their role in bone
homeostasis.' * In addition to its role in bone
homeostasis, vitamin D prevents some cardio-
vascular diseases, stimulates insulin secretion
and significantly helps regulate the immune
system and inflammatory process.””’

Emerging evidence supports a significantly
low level of vitamin D in septic patients than
in those without sepsis in all age groups.*""
It is known that patients with vitamin D
deficiency are susceptible to infection or
sepsis.""™™ Vitamin D exerts an immuno-
modulatory function for both innate and
adaptive systems, documented via the pres-
ence of vitamin D receptors in most immune
cells.” Vitamin D has been shown to modulate
monocyte activation, alleviate the inflamma-
tory response induced by bacteria, viruses and
fungi, possess bactericidal activity, promote
phagocytosis and induce proliferation and
differentiation of B and T lymphocytes.'* '°
Moreover, the expression of cathelicidin, a
potent antimicrobial peptide synthesised
from neutrophils in the respiratory tract,
bladder and gastrointestinal tract epithelium,
is stimulated by vitamin D.”
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The vitamin D insufficiency (<30 ng/mL) or deficiency
(220 ng/mL) status is associated with an increased risk
of infection.'® '” Moreover, previous studies and meta-
analyses demonstrated that patients with a low vitamin
D level were more likely to be critically ill, had longer
lengths of hospital stay and had higher mortality rates
than those whose vitamin D was sufﬁcient,4 71722 and also
increased mechanical ventilation duration in paediatric
intensive care units (PICUs).’?

There is a paucity of literature on the vitamin D status of
emergency department (ED) septic patients. It is unclear
whether these patients present with more severe illnesses.
And whether a low vitamin D status is a risk factor for
sepsis requiring hospitalisation.

OBJECTIVES

The main objective of the study was to assess the rela-
tionship between 25(OH)D levels on sepsis severity. The
secondary objective was to demonstrate the risk of hospi-
talisation in ED septic patients who had a low level of
vitamin D.

METHODS

Patient and public involvement

Patients or the public were not involved in the design,
conduct, reporting or dissemination plans of our research.

Study design, setting and population

This was a cross-sectional study that included convenience
sampling of patients who presented to the ED at a single
academic tertiary hospital with an ED residency training
programme in Bangkok, Thailand, between 1 March
2015 and 30 September 2015 during 08:00-24:00. Subject
inclusion criteria were patients aged >18 years who visited
ED with the clinical suspicion of sepsis and met the sepsis
criteria at ED triage by the ED nurses.

Study protocol

ED triage nurses in our centre performed sepsis screening
using the ‘Fast track SIRS’ criteria. The criteria included a
patient with suspected infection who met at least two out
of three criteria for determining systemic inflammatory
response syndrome (SIRS); which were body tempera-
tures less than 36°C or at more than 38°C, the respira-
tory rate more than 20 breaths/min or heart rate of more
than 90 beats/min (bpm). Then ED nurses triage would
tag the medical record card with ‘Fast track SIRS’ to acti-
vate all the ED team. Patients with pregnancy, history of
pulmonary tuberculosis (TB), chronic kidney disease
(CKD) stage b, end-stage renal failure or chronic liver
Child C, and if they or their healthcare proxy did not give
consent for participation in this study were excluded.

Sample size

The sample size was determined to be at least 86 cases to
obtain a significant p value of <0.05 and a power of 80%
based on the study by Trongtrakul and Feemuchang'

which they found vitamin D insufficiency in 90% (87 of
96) of their septic patients in the preliminary results.

Definition of vitamin D insufficiency
We categorised the patients’ status of vitamin insufficiency
into low when the level of their 25 (OH)D was less than 30
ng/mL and sufficient for those who had a 25(OH)D level
was 230 ng/mL according to the definition of the Endo-
crine Society.23

Serum 25(OH)D levels were analysed based on the
electrochemiluminescence technique for the immuno-
assay method on the Cobas e 601 analyser (Roche Diag-
nostics, Indianapolis, Indiana, USA). The quality control
of our laboratory module followed ‘the Randox Interna-
tional Quality Assessment Scheme programme’ and our
unit was certified with ‘the ISO 15189: 2012 standard’.
The variation coefficients of the assay were 6.5% at 19.4
ng/mL and 9.5% at 39.1 ng/mL."" A qualification with
176-sampling compared with ‘the Bureau of Laboratory
Quality Standards of the Ministry of Public Health of
Thailand’ was reported with a sensitivity of 99.9% and a
specificity of 99.9%.

Statistical analysis

Data were collected by a trained senior emergency
medicine resident from the electronic medical records
including age, sex, body mass index (BMI), vital signs,
comorbidities, sepsis severity score assessed by Acute Phys-
iology Age Chronic Health Evaluation-II (APACHE-II)
score, and Mortality in Emergency Department (MEDS)
score, hospital admission rate and the laboratory investi-
gations. Venous blood sampling was drawn for 25(OH)
D levels, complete blood count, blood urea nitrogen
(BUN), creatinine, electrolytes, calcium, magnesium,
phosphate and serum lactate level.

Categorical data were compared between vitamin D
insufficient and sufficient patients reported by frequency
(n) and percentage (%). Continuous data were reported
by the mean and SD or median and IQR 1 and 3 (IQR
1, 3) as appropriate. The statistical relationship for cate-
gorical data was tested by the X2 test or Fisher’s exact test,
whereas the Student’s t-test was used for normally distrib-
uted continuous data, or the Mann-Whitney U test was
used for non-parametric configuration. The association
between vitamin D level and sepsis severity measured by
APACHE-II and MEDS scores were analysed using univari-
able linear regression analysis.

Moreover, the risk for hospitalisation in vitamin D
insufficient patients was analysed using multivariable
logistic regression analysis adjusted by their baseline
characteristics. Selection criteria for including variables
as covariates were based on a p value less than 0.10 in
univariable analysis. All data were analysed by using
SPSS Statistics for Windows, V.22. (IBM Corp, New York,
USA). A p value of <0.05 was considered the statistical
significance.

2 Vanichkulbodee A, et al. BMJ Open 2023;13:064985. doi:10.1136/bmjopen-2022-064985



Table 1 Characteristics of septic patients according to vitamin D insufficient and vitamin D sufficient groups

Vitamin D Insufficiency  Vitamin D sufficiency

Study population 25(OH)D level 25(OH)D level
(n=101) <30 ng/mL (n=88) >30 ng/mL (n=13) P value

Age, years 68+18 68+18 69+19 0.87
Female, no. (%) 57 (56) 50 (57) 7 (54) 0.84
BMI, kg/m? 22+5 22+5 22+4 0.82
Vital signs

Systolic BB, mm Hg 13129 132+29 124422 0.34

Diastolic BP, mm Hg 75+19 75+20 7512 0.94

MAP, mm Hg 93+20 94421 91+15 0.70

Heart rate, bpm 104+23 105+23 96+26 0.20

Respiratory rate, bpm 27+8 28+8 24+7 0.12

Saturation 02, % 94+6 94+6 92+9 0.13

Level of consciousness 14+2 14+2 15+1 0.38
Sepsis severity scores

APACHE-II score 1416 14+6 137 0.57

MEDS score 8+5 8+5 7+4 0.24
Comorbidities, no. (%)

Hypertension 53 (563) 46 (53) 7 (54) 0.95

Diabetes 41 (40) 35 (40) 6 (46) 0.69

Dyslipidaemia 22 (22) 19 (22) 3 (23) >0.99

CKD 19 (19) 18 (21) 1(7.7) 0.45

Metastasis cancer 15 (15) 12 (14) 3 (23) 0.41
Primary source of infection, no. (%)

Respiratory system 48 (48) 41 (47) 7 (54) 0.63

Genitourinary system 30 (30) 27 (31) 3 (23) 0.75

Gastrointestinal system 10 (10) 10 (11) 0 (0) 0.35

Skin and soft tissue system 10 (10) 8(9) 2 (15) 0.61

Other systems 10 (10) 4 (5) 1(8) 0.51
Laboratory investigations

25(0OH)D level, ng/mL 19+11 15+8 40+8 <0.001
Lactate, mmol/L 2.8+1.9 2.8+2.0 2.7+1.6 0.88
Haematocrit, % 34.0+7.6 33.8+7.7 35.8+6.5 0.48
White cell count, 109 /L 11.6+5.7 11.7+5.5 11.3+6.9 0.76
Platelet, 109 /L 240+117 243+123 218+72 0.48
BUN, mg/dL* 19 (12-30) 18 (13-29) 22 (15-43) 0.48
Creatinine, mg/dL* 1.0 (0.8-1.6) 1.0 (0.8-1.6) 1.1 (0.8-2.1) 0.76
Sodium, mmol/L 13548 134+8 136+6 0.61
Bicarbonate, mmol/L 2345 23+5 24+4 0.57
Albumin, g/dL 3.3£0.6 3.320.6 3.5+0.6 0.46
Outcomes

Admission, no. (%) 89 (88) 78 (89) 11 (85) 0.65

Internal medicine wards 85 (84) 74 (84) 11 (85) >0.99

ICU 4 (4) 4 (4.5) 0(0) -

Continued
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Table 1 Continued

Study population
(n=101)

Vitamin D Insufficiency

Vitamin D sufficiency

25(0OH)D level
<30 ng/mL (n=88)

25(0H)D level

>30 ng/mL (n=13) P value

*Reported as the median and interquartile range (IQR 1-3)
*Reported as the median and IQR (IQR 1-3).

APACHE-II, Acute Physiology Age Chronic Health Evaluation-Il; BMI, body mass index; BP, blood pressure; BUN, blood urea
nitrogen; CKD, chronic kidney disease; ICU, intensive care unit; MAP, mean arterial pressure; MEDS, Mortality in ED Sepsis; 25(0H)D,

25-hydroxyvitamin D.

RESULTS

One hundred and five patients were eligible for the
study. Four patients with a history of tuberculosis,
chronic kidney disease (CKD) stage 5 and end-stage
kidney disease (ESKD) were excluded, and there were
no participants with missing data. Thus, a total of 101
patients were enrolled in the study. The overall baseline
characteristics were a mean age of 68+18 years and 57%
(n=57) were female. Sepsis severity from our ED patients
assessed by APACHE-II score and MEDS score was 14+6
and 8+5, respectively. The demographic and characteris-
tics were given in table 1, which no significant difference
variables between the two groups of patients with insuffi-
cient vitamin D and sufficient vitamin D, except for the
levels of 25(OH)D. Mean serum 25(OH)D levels in the
total patients, vitamin D insufficient group and sufficient
vitamin D group were 19«11 ng/mL, 15+8 ng/mL and
4048 ng/mlL, respectively.

Regarding the outcome, the overall rate of hospitalisa-
tion was 88% (89/101). While, no significant differences
regarding hospitalisation was found when comparing the
status of vitamin D insufficient and sufficient, 89% versus
85%; p=0.65 (table 1). Additionally, we found that the level
of 25(OH)D had a negative correlation to sepsis severity
as assessed by APACHE-II and MEDS scores. Interestingly,
a high level of 25(OH)D level greater than 40 ng/mL was
found in five cases (online supplemental figure 1). The
possibility of vitamin D supplementation shortly prior to
the measurement may be the reason. Thus, we omitted
these five cases. After reanalysing the regression line, we
found the slopes at -0.29; 95% CI -0.41 to -0.17, p<0.001
and -0.15; 95% CI -0.25 to —0.06, p=0.002, respectively.

40
L

Regression line and its 95% CI

Y =-0.12*(25-OHD) + 16.4
* coef, -0.12; 85% CI, -0.22 to -0.008, p = 0.039

20 31
L
.
.

APACHE-Il score

10
N

MEDS score

Therefore, the level of 25(OH)D could be translated
to predict sepsis severity with the equation of APACHE-
I1=-0.29x(25(OH)D+18.9 and MEDS=-0.15x(25(OH)
D+10.5 (figure 1).

Table 2 shows baseline characteristics of septic patients
who were hospitalised versus those who were not hospi-
talised. Risks of hospitalisation in the univariable analysis
were older age (p<0.001), lower SpO2 (p=0.01), high-
grade severity score by APACHE-II and MEDS scores
(both p<0.001), higher serum lactate (p=0.02) and lower
serum chloride level (p=0.02). Besides, the univariable
analyses demonstrated some trends toward significance
from serum sodium (p=0.097) and serum albumin
(p=0.06). All of these variables were included in multi-
variable logistic regression analysis as adjusted covariates.

We found no significant differences in the propor-
tion of vitamin D insufficiency between the patients who
hospitalisation compared with those who did not hospi-
talise, 88% versus 83%, respectively, p=0.65. Indeed,
the level of 25(OH)D were also not different, with the
value of 18+12 ng/mL versus 22+10 ng/mL, respectively,
p=0.33. The result of our study revealed that the risk
of hospitalisation could not be explained by vitamin D
insufficiency. There was a positive effect size but without
statistical significance, with OR=1.42; 95% CI 0.27 to
7.34; p=0.68 and OR=1.65; 95% CI 0.07 to 41.7; p=0.76
after adjusting for covariates (table 3). Moreover, the
crude level of the 25(OH)D level also could not predict
hospitalisation, OR=0.98; 95% CI 0.93 to 1.03; p=0.33.
It still was not statistically significant after adjusting for
baseline covariates, OR=0.99; 95% CI 0.86 to 1.15, p=0.94
(online supplemental table 1).

Regression line and its 95% CI
Y =-0.10%(25-OHD) + 9.6

20
L]
oo

coef, -0.10; 85% Cl, -0.17 t0 -0.02, p = 0.019

15

10

5

T T T T T T T
0 10 20 30 40 50 60
25-OHD Level (ng/mL)

y T T T
20 30 40 50 60
25-OHD Level (ng/mL)

Figure 1 The correlation between 25-hydroxyvitamin D (25-(OH)D) level and (A) Acute Physiology Age Chronic Health
Evaluation-Il (APACHE-II) and (B) Mortality in ED Sepsis (MEDS) score.
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Table 2 The characteristics of septic patients according to hospitalisation status

Hospitalisation (n=89) Non-hospitalisation (n=12) P value
Age, years 71+16 44+18 <0.001
Female, no. (%) 48 (54) 9 (75) 0.22
BMI, kg/m? 2315 21+4 0.31
Vital signs
Systolic B, mm Hg 130+30 131+18 0.93
Diastolic BP, mm Hg 7320 81+10 0.21
MAP, mm Hg 93+20 98+8 0.43
Heart rate, bpm 104+24 108+14 0.53
Respiratory rate, bpm 28+8 24+5 0.12
Saturation 02, % 93+7 98+2 0.01
Level of consciousness 14+2 151 0.15
Sepsis severity scores
APACHE-II score 15+6 7+4 <0.001
MEDS score 9+4 3+4 <0.001
Comorbidities, no. (%)
Hypertension 50 (56.2) 4 (33.3) 0.22
Diabetes 40 (44.9) 2(16.7) 0.12
Dyslipidaemia 20 (22.5) 2(16.7) >0.99
CKD 19 (21.4) 0(0.0) 0.12
Metastasis cancer 15 (16.9) 0(0.0) 0.21
Primary source of infection, no. (%)
Respiratory system 44 (49) 4 (33) 0.37
Genitourinary system 27 (30) 3 (25) >0.99
Gastrointestinal system 7 (8) 3 (25) 0.10
Skin and soft tissue system 8 (9 2(17) 0.34
Other systems 9 (10) 1(8) >0.99
Laboratory investigations
Vitamin D insufficient, no. (%) 78 (88) 10 (83) 0.65
25-hydroxyvitamin D, ng/mL 18+12 22+10 0.33
25-hydroxyvitamin D level, no. (%) 0.49
<10 ng/mL 22 (25) 1(8)
10-19.9 ng/mL 35 (39) 5 (42)
20-29.9 ng/mL 21 (23) 4 (33)
30-39.9 ng/mL 7(8) 2(17)
>40 ng/mL 4 (5) 0(0)
Lactate, mmol/L 2.9+1.9 1.6+0.8 0.02
Haematocrit, % 33.9+7.6 34.9+7.5 0.68
White cell count, 109 /L 11.4+5.8 11.7+4.9 0.19
Platelet, 109 /L 238+121 253+93 0.69
Blood urea nitrogen, mg/dL* 30 (13-33) 14 (12-22) 0.15
Creatinine, mg/dL* 1.0 (0.8-1.7) 0.7 (0.6-1.1) 0.12
Sodium, mmol/L 134+8 138+7 0.10
Potassium, mmol/L 4.1+0.8 3.9+0.3 0.25
Chloride, mmol/L 98+7 103+5 0.02
Bicarbonate, mmol/L 23+5 24+5 0.47
Albumin, g/dL 3.3+0.6 3.9+0.4 0.06
Continued
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Table 2 Continued

Hospitalisation (n=89)

Non-hospitalisation (n=12) P value

*Reported as the median and interquartile range (IQR 1-3)

APACHE-II, Acute Physiology Age Chronic Health Evaluation-Il; BMI, body mass index; BP, blood pressure; CKD, chronic kidney disease; MAP, mean
arterial pressure; MEDS, Mortality in ED Sepsis; 25(0H)D, 25-hydroxyvitamin D.

DISCUSSION

This study showed the prevalence of vitamin D insuffi-
ciency (25(OH)D<30 ng/mL) in our ED septic patients
was high (87%) in Bangkok, Thailand, and the mean
vitamin D level was equal to those in other South-Asian
countries.”* Vitamin D insufficiency was also correlated
with sepsis severity in the ED similar to studies in other
clinical departments, similar to Ginde et al’s study.'®

There is a correlation between vitamin D insufficiency
and APACHE-II and MEDS scores by linear regression
analyses (-0.29; 95% CI -0.41 to -0.17, p<0.001 and -0.15;
95% CI -0.25 to -0.06, p=0.002, respectively). However,
vitamin D insufficiency does not independently correlate
with the risk of hospitalisation, so vitamin D cannot
be used to predict the need for admission. However, a
higher APACHE-II score, lactate and chloride signifi-
cantly increased the risk of hospitalisation. We suspect
this is because high APACHE-II scores are a correlate of
disease severity that is often used in the intensive care
unit. Therefore, those with high scores on arrival to the
ED are likely to be hospitalised.

Overall, vitamin D insufficiency is a prognosticator for
sepsis severity but it cannot be used to identify which
patients need hospitalisation. Measuring a vitamin D
level in the ED is important if it will help decrease sepsis
severity and improve outcomes.

The consequences of vitamin D insufficiency and defi-
ciency are important, especially in sepsis'’ ** because all
prevention, evaluation and treatment of sepsis are crucial
for reducing morbidity and mortality. Early identification
and treatment of vitamin D insufficiency may improve
antibacterial immunity and reduce sepsis severity.

Current evidence supported that a low level of 25(OH)
D was independently associated with a higher risk of
sepsis in critically ill patients.'” The particular risk was

greater among septic patients with the most severe form
of vitamin D deficiency, where 25(OH)D of less than 10
ng/ mL.’ Interestingly, other subgroups of septic patients
with vitamin D insufficiency (25 (OH)D 20-30 ng/mL) or
vitamin D deficiency (25(OH)D 10-20 ng/mL) could not
indicate the risk of mortality at all.

Unfortunately, the result of trials with the early high-dose
vitamin D supplementation in intensive care unit (ICU)
patients did still not show the benefit of the length of stay
and hospital mortality over the placebo.”®*” The reasons
for negative trials might be explained by a not yet-known
appropriate dosage of vitamin D, the route of vitamin D
administration, the proper time for vitamin D adminis-
tration and the heterogeneity spectrum of patients with
sepsis. Thus, direct future research with a larger sample
size and more homogeneity of septic patients is needed."
Additionally, besides only supplement vitamin D, a cock-
tail of medications that can modulate inflammation, such
as, vitamin D in combination with a statin or metformin
may need further investigation for treating sepsis.”

On the other hand, the Putzu et al study showed an
association between vitamin D administration and signifi-
cantly lower mortality rate in critically ill patients,” and
the Wang et al study showed the benefit of single-dose
vitamin D to the incidence of septic shock in children with
vitamin D deficiency in PICU.” Additionally, a specific
type of infection and the benefit of vitamin D supplemen-
tation was reported from one systemic review and meta-
analysis in respiratory tract infection (46 randomised
controlled trials).”’ This study revealed the statistically
significant benefit of reduced risk of acute respiratory
tract infection (ARI) in children. Nonetheless, the Pham
et alstudy in 2021, showed no clinical significance in the
duration or severity of symptoms in older adults with ARI
who were given vitamin D supplementation.

Table 3 Multivariable logistic regression analysis for vitamin D status associated with risks of hospitalisation of septic patients

Unadjusted Adjusted
Risk of hospitalisation OR 95% CI P value OR 95% CI P value
Vitamin D insufficient (yes/no) 1.42 0.27 to 7.34 0.68 1.65 0.07 to 41.7 0.76
Age, years 1.08 1.04to0 1.12 <0.001 1.07 1.00t0 1.13 0.07
APACHE-II score 1.51 1.211t01.89 <0.001 1.69 1.03t0 2.76 0.04
MEDS score 1.56 1.23101.97 <0.001 0.97 0.67 to 1.39 0.86
Lactate, mmol/L 2.25 1.14t0 4.45 0.02 3.73 1.14t0 12.2 0.04
Sodium, mmol/L 0.92 0.83 to 1.01 0.08 1.36 0.94 to 1.97 0.10
Chloride, mmol/L 0.87 0.78 to0 0.98 0.02 0.63 0.42 to0 0.95 0.03

APACHE-II, Acute Physiology Age Chronic Health Evaluation-Il; MPES, Mortality in ED Sepsis.
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It has remained controversial whether supplementation
of vitamin D in septic patients since ED would be bene-
ficial. Nevertheless, we have demonstrated the correla-
tion between vitamin D status and sepsis severity in ED.
Afterward, we plan to study the dose, route and timing
of vitamin D administration in ED sepsis patients and its
impact on 30-day mortality since a prior US-based study
demonstrated a significant difference in 30-day mortality
in septic patients with insufficient vitamin D levels.*

The SIRS, quick Sequential Organ Failure Assessment
(qSOFA) and National Early Warning Score (NEWS) are
widely used to identify sepsis in ED as well as the conven-
tional biomarker—serum lactate.”® ** Perhaps by studying
the correlation between vitamin D and the qSOFA, the
NEW score may improve prognostication in sepsis care.

There are several limitations to our study. We do not
know the prevalence of vitamin D insufficiency in the
overall ED population because this study only looked at
the prevalence in patients identified as septic. This was
also a single-centre study, a multi-centred study would
provide a more comprehensive picture of sepsis and
vitamin D insufficiency in Thailand. We also did not study
30-day mortality because our sample size was not sufficient
enough to look at the association with 30-day mortality.
Additionally, some inflammatory biomarkers, such as
C reactive protein or interleukin 6, may be valuable to
compare with the level of vitamin D. Unfortunately, at
the time of our study performing, we did not routinely
measure these laboratory investigations as is our current
practice during the COVID-19 pandemic.”

Further areas of study could look at whether interven-
tions such as the dosage and timing of vitamin D supple-
mentation in septic patients presenting to the ED improve
outcomes. Many studies have focused on the prevention
or treatment of vitamin D deficiency after admission to
the ICU for sepsis patients, and the results of these studies
have been mixed.'®#273132 1y addition, there are limited
studies of vitamin D treatment in the ED.'®

CONCLUSION

Vitamin D insufficiency is associated with severe sepsis
as assessed by APACHE-II and MEDS scores. However,
vitamin D levels in the ED cannot be used as a predictor of
the need for hospitalisation. Further studies are needed
to study if the early intervention of vitamin D insufficient
patients can reduce sepsis severity and improve patient
outcomes.
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