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Abstract

Background: Acute Myocardial Infarction (AMI) is one
of the major causes of mortality and morbidity. Vitamin
D deficiency plays an important role in pathophysiology
of CAD, including atherosclerosis and endothelial dys-
function.

Objectives: This study aims to highlight the short-term
effects of vitamin D3 supplementation on inflammation
levels in hospitalized patients with acute ST-segment
elevation myocardial infarction (STEMI).

Study group: Forty-four patients with clinical diagnosis of
STEMI were included in this study.

Methods: Participants were randomized into two groups:
Group | (intervention Group) received the standard treat-
ment for AMI plus vitamin D3 5000 IU/day for 5 days.
Group Il (Control Group) received the standard treatment
with no vitamin D3 supplementation. After taking history,
performing clinical examination and electrocardiography,
venous blood samples were taken at two intervals: Time
zero (during hospital admission), and after 5 days follow-up
for the measurement of 25-hydroxy vitamin D and selected
inflammatory markers (troponin 1, high sensitivity C-
reactive protein, Interleukin-6) and WBC counts.

Results: There was a significant increase in the level of 25-
hydroxy vitamin D in the Intervention Group (30.1 + 13.2
ng/ml) after 5 days of its supplementation, as compared to
the baseline (24.2 = 13.3 ng/ml), P<0.001. However, this
was not associated with a significant reduction in the degree
of inflammation, except for the levels of interleukin-6
(baseline level was 27.45 + 9.85 pg/ml, and post-treatment
level was 21.52 + 8.49 pg/ml, P<0.001. Such differences
were not found in the Control Group.

Conclusion: Vitamin D3 supplementation had no signif-
icant effects on the outcomes of the acute inflammatory
response in patients with acute STEMI, in spite of the
significant inverse correlation between baseline vitamin D
levels and interlukin-6 levels among all participants of this
study.
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Introduction

Acute Myocardial Infarction (AMI) is one of the
major causes of mortality and morbidity among
populations worldwide [1]. The most common cause
is coronary artery disease (CAD) with erosion or
rupture of the plaque partial or complete arterial
occlusion [1]. The early mortality rate of AMI was
about 30%; more than 50% of these deaths occur
before the patient reaches the hospital. Although the
mortality rate after hospital admission of AMI has
decreased to about 30% over the last decades, nearly
0.04% of the patients who survive after initial
hospitalization die in the first 12 months post-AMI
[2]. In the contemporary era, the in-hospital mortality
rate following AMI decreased to 10% and up to 25%
patients die within the first year.

Inflammation is an important key in all stages of
atherosclerosis, from synthesis of fatty streak, plaque
rupture, and thrombus formation causing vascular
obstruction [3]. The progressive development of an
atherosclerotic plague and the local vascular events
that surround an AMI can stimulate acute phase
reactants and cytokines [4]. These inflammatory
mediators contribute to plaque instability; thus,
inflammatory markers may be used as athero-throm-
botic risk predictors, such as rupture or erosion of
unstable plaques, platelet activation and thrombus
formation (occlusive or nonocclusive) [6].

Various studies showed that high-sensitive CRP
(hsCRP) is a strong predictor for occurrence,
recurrence and prognosis of acute myocardial infarc-
tion [6, 7]. It had been suggested that high level of
hsCRP is an accurate indicator for vascular endo-
thelium injury and prognosis [7]. Interleukin-6 (IL-6)
may reflect the size, prognosis and extension of
myocardial infarction [7, 8]. It plays a key role in
atherosclerosis [8] and plays a role in the reperfusion
injury, healing processes and remodeling following a
heart attack [9].

Vitamin D deficiency plays an important role in
the pathophysiology of CAD, including athero-
sclerosis and endothelial dysfunction [10], as its
vasculo-protective effect, mediated by an increased
production of nitric oxide, inhibits the formation
of foam cells from macrophages, or decreases the
expression of adhesion molecules in endothelial cells
[11]. Some clinical trials showed the beneficial effects

of vitamin D supplementation in patients with very
low 25-hydroxy vitamin D [25(0H) D] levels [12],
while other randomized clinical trials could not
demonstrate a significant association between vitamin
D supplementation and reduction of cardiovascular
risk factors [13]. However, any favorable effects of
vitamin D on cardiovascular outcomes and on
inflammatory biomarkers are still being debated.

The aim of this study was to observe the short-
term effects of vitamin D3 supplementation on the
levels of the inflammatory markers in hospitalized
patients with acute ST-segment elevation myocardial
infarction.

Methods

A randomized controlled trial was conducted
between February 2014 and December 2016 at
Al Sader Medical City, in Al-Najaf Al-Ashraf
governorate, Irag. The study was carefully reviewed
and approved by the Human Research Ethics
Committee, Faculty of Medicine, University of Kufa.
Informed consents were obtained from all participants
before allowing them to be involved in the study.

Inclusion criteria included participants who were
clinically diagnosed with ST-segment elevation
myocardial infarction (STEMI) according to the
WHO criteria (Ischemic symptom, ST elevation on
ECG, and raised levels of cardiac enzymes) [14].

The exclusion criteria included the following:
patients with concurrent inflammatory disease; malig-
nancy; malabsorption diseases; pregnant and lactating
women; liver disease; renal disease, patients with
hypocalcemia or hypercalcemia; patients with
peripheral and ischemic vascular disease; previous
history of CAD; complicated STEMI at presentation;
contraindication to thrombolysis; patients currently on
medications that might interfere with vitamin D
metabolism, such as steroids, phenytoin and digoxin,
and current use of vitamin D.

A total of forty-four patients with a clinical
diagnosis of STEMI were included in this study.
Theywere randomized into two study groups: Group |
(Intervention Group) included 22 patients who
received vitamin D 5000 IU/day for 5 days in addition
to the traditional treatment of STEMI. Group I
(Control Group) included 22 patients who received
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the traditional treatment of STEMI with no Vitamin D
supplementation.

Detailed medical histories, physical examinations
and electrocardiography were performed to confirm
the diagnosis of STEMI and for assessment of
eligibility in the light of the inclusion and exclusion
criteria. Ten milliliters of venous blood were drawn at
admission, prior to vitamin D3 supplementation, and
after 5 days of vitamin D3 supplementation, for the
measurements of human serum 25 (OH) D, troponin,
hsCRP and IL-6 levels, using specific enzyme-linked
immunosorbent assay kits.

Statistical Analysis of Data

Statistical analyses were performed using the
Statistical Package for Social Sciences (SPSS),
version 21, USA. Numerical data were expressed as
mean, standard deviation, median and inter-quartile
range, whereas categorical data were expressed as
number and percentages. Results were considered
significant at p < 0.05.

Results
Vitamin D3 Levels

The mean baseline level of serum 25 (OH)
D of all 44 participants was 23.9 = 12.1 ng/ml
(24.2 + 13.3 ng/ml in group | and 23.5 £ 11.1 ng/ml in
group I1). The difference between the two groups was
statistically not significant (P > 0.05). According to
the standard levels of 25 (OH) D, 72.7% of all
participants (32 of 44 patients) had low vitamin
D levels in their blood. After 5 days of vitamin
D3 supplementation in group I, the mean level of
25 (OH) D increased to 30.1 £ 13.2 ng/ml (P < 0.001).

Cardiac Troponin | Levels

Cardiac troponin | levels were elevated at
baseline in each group, and were reduced after 5 days
of hospitalization, P < 0.001. However, the mean
difference of reduction between the two groups was
not significant (P > 0.05) (Table 1).

Table 1. Cardiac troponin I levels in both study groups (Group I and Group II).

Group | (N =22) Group Il (N =22)
Variable P value
Mean = SD Mean = SD
Troponin (®aseline) ng/m| 31.76 + 9.68 35.04 +7.60 0.22
Troponin (posttreatment) g /m| 22.31+£7.06 23.14£8.48 0.72
Mean difference ng/ml 9.45 +£8.85 11.90 +9.65 0.38
P value (post-treatment vs. baseline) <0.001 <0.001

Data represented as Mean + Standard deviation. Significant P value at <0.05.

Levels of Inflammatory Markers (hsCRP, IL-6)
and WBC

Table 2 compares the levels of the inflammatory
markers post-treatment vs. baseline, indicating a
significant reduction in the levels of these markers in
both study groups (P < 0.05). However, the extent
of average reduction did not differ with statistical
significance between the two groups, P > 0.05 (Table
2).

Correlation between Vitamin D at Baseline
and Inflammatory Markers

A logistic regression analysis was used to
estimate the correlation between the above-mentioned
inflammatory markers and vitamin D levels at
baseline for all 44 participants, by means of the
receiver operating characteristics (ROC) curve. The
test showed an inverse correlation between vitamin D
levels at baseline and the levels of all inflammatory
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markers; however, the correlation was only Using the ROC curve, a low vitamin D level at
statistically significant for IL-6; it was not significant ~ baseline appears to be a good predictor for high levels
for the other markers (Figure 1). of IL-6 (Figure 2).

Table 2. Levels of inflammatory markers (hsCRP, IL-6) and WBC in both study groups.
Data represented as Mean = Standard deviation

Variable Group | (N = 22) Group Il (N =22) P-value
hsCRP (baseline) mgy/| 5.66 + 2.17 5.29 + 2.55 0.62
hsCRP (post treatmen) jyg | 3.37+154 3.44+2.21 0.91
Mean difference mg/I 2.28 £1.09 1.85+1.48 0.28
P (post treatment vs. baseline) <0.001 <0.001
IL-6 (aseline) ng/m| 27.45 +9.85 25.05 +9.88 0.42
IL-6 (posttreatment) noy/m| 21.52 +8.49 19.30 £ 7.97 0.38
Mean difference pg/ml 5.92 + 8.65 5.74 + 8.36 0.94
P (post treatment vs. baseline) 0.004 0.004
WBC (taseline) x 109/ 11.0+£2.6 11.25+2.7 0.79
WBC (posttreatment) x 19| 8.6+1.8 9.7+22 0.08
Mean difference x 1091 24+19 152+1.8 0.13
P (post treatment vs. baseline) <0.001 0.001

5007 P<0.001
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Figure 1. Significant inverse correlation between mean baseline levels of vitamin D and IL-6 in all participants (n = 44),
P <0.001.
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Figure 2. ROC curve of mean baseline low vitamin D levels (<30 ng/ml) as a predictor for high levels of I1L-6.
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Discussion

Although the incidence of CAD is decreasing in
developed countries, it still represents a major health
problem in most developing countries, and it is not
accounted for by conventional risk factors alone [15].
Drastic changes in diet regimens and lifestyle
parameters brought by global urbanization in recent
decades contributed significantly to the increased
incidence of CAD and diabetes [16]. This study has
shown significant low plasma levels of vitamin D
among STEMI patients. This finding is in agreement
with other studies that also link low vitamin D levels
to the rising numbers of cases of atherosclerotic heart
disease, particularly AMI [17]. The results showed
that after 5 days of treatment, the mean level of
25(0H)- D was significantly increased in group | [13,
18]. This increase in vitamin D, however, did not
significantly affect the troponin | levels. Vitamin D
supplementation may thus have either no or only
minimal effect on cardiac biomarkers [19].

Although vitamin D has beneficial effects on the
immune system and white blood cell counts [20], in
this clinical trial there was no significant difference in
post-treatment between the two study groups. This is
consistent with another clinical study that showed no
significant ~ association  between vitamin D
supplementation and WBC changes, using 10,000 1U
of vitamin D3/day therapy [21].

The salient findings of our study are:

1) the high-sensitive C-reactive protein levels at
post-treatment were significantly reduced in
both groups compared to baseline, without
significant differences between the two
groups. Trilok et al. [22] demonstrated that
there was no effect of vitamin D supplement
on either hsCRP or whole blood cytokine
production. Their results are consistent with
our finding herein regarding hsCRP. More-
over, a study by Grzanka et al. [23]
demonstrated no anti-inflammatory effect of
vitamin D and there was also no significant
correlation between CRP and 25(0OH)-D level
[23]. Similar reductions were noticed with
both groups in IL-6 level in the present study,
indicating that vitamin D3 had no significant

effects on inflammatory cytokines, particu-
larly IL-6 [13].

2) This study also showed a significant negative
correlation between the levels of vitamin D
and those of IL-6 at baseline.

3) Additionally, high levels of IL-6 could
predict low vitamin D levels when tested
by ROC curve analysis [24]. Likewise, a
previous study [25] mentioned that vitamin
D3 could suppress the secretion of IL-6 level
in patients with cardiovascular diseases.

It is worthwhile to mention that the study had
some limitations, like the relatively small sample size
due to the limitations in time and available resources.
Besides, we could not manage to source a suitable
placebo to have a placebo-controlled group. These
measures could be easily rectified in future studies.

From our results, we conclude that although there
were significant inverse correlations between baseline
levels of vitamin D and interlukin-6, short-term
vitamin D supplementation (5000 IU/day for 5 days)
did not affect the levels of the inflammatory markers
in patients with acute ST segment elevation myo-
cardial infarction.
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