Original article 93

Vitamin D status in acute myocardial infarction:

a case-control study

Ameen M. Mohammad?, Nazar A. Shammo® and Jagar A. Jasem?

Background The association of vitamin D deficiency with
coronary artery disease (CAD) is controversial. This study
seeks the association between vitamin D deficiency and
acute myocardial infarction (M) in Iraq.

Patients and methods A total of 104 patients with acute
MI and 104 healthy controls were studied throughout 2015.
Their demographic, cardiovascular risk factors, and clinical
characteristics were recorded. Serum vitamin D
measurement was carried out for all patients.

Results Vitamin D was more deficient in cases than
controls; the number of cases was 60 (57.7%) and 53 (51%),
respectively. However, a statistically significant difference
(P=0.6) was not obtained. In the patient group, type 2
diabetes mellitus showed a strong association with vitamin
D deficiency; there were 31 (81.6%) diabetic patients and 29
(43.9%) nondiabetic patients (P < 0.001).

Introduction

Association of vitamin D deficiency with coronary artery
disease (CAD) has been reported in a number of studies
and reviews recently [1-4]. There are several mechan-
isms by which vitamin D may be associated with CAD
including its effect on the rennin-angiotensin system,
vessel compliance, blood pressure, parathyroid hormone
level, and also glycemic control. In addition, vitamin D
has anti-inflammatory effects [5,6].

Numerous recent studies have found high rates of cardiovas-
cular diseases among patients with lower levels of vitamin D.
According to the Framingham Offspring Study, in participants
who were free of cardiovascular diseases at the baseline, the
rate of major cardiovascular events was 53-80% higher among
those with low vitamin D levels [4]. This study aims to assess
the vitamin D levels among patients of acute myocardial
infarction (MI) and its relation with cardiovascular risk factors
in Iraq.

Patients and methods

A case—control study was carried out at the Azadi Tertiary
Teaching Hospital in Duhok, Kurdistan, Iraq during 2015.
Overall, 104 patients and 104 controls were enrolled. After
obtaining an informed consent, a complete questionnaire
to determine the demographic and main cardiovascular risk
factors of CAD including hypertension, type 2 diabetes
mellitus (T2DM), dyslipidemia, smoking, and obesity was
distributed among the participants.
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At admission, venous blood samples were taken from patients,
and the following laboratory parameters were analyzed: com-
plete blood count, blood glucose, lipid profile, serum creati-
nine, blood urea, aminotransferase, alkaline phosphatase,
serum bilirubin, serum albumin, serum troponin, creatine

kinase-MB, and serum 25-hydroxy vitamin D3 [25(OH)D].

Serum [25(OH)D] was measured by an enzyme-linked
immunosorbent assay test. We used the following cutoff
values for classifying vitamin D status; a serum vitamin D
level of less than 20 ng/ml was considered as vitamin D
deficiency. A level between 20 and 30 ng/ml was regar-
ded as an insufficient level. But a level higher than 30 ng/ml
was considered a desirable level [7]. Controls were age and
sex matched to cases, and they needed to be free from
previous cardiovascular events. Controls were recruited from
the attendants or relatives of noncardiac patients from the
noncardiac ward or patients attending noncardiac outpatient
clinics for disorders unrelated to CAD.

Acute MI encompasses ST-elevation myocardial infarc-
tion (STEMI) and non-ST-clevation myocardial infarc-
tion (NSTEMI) and was diagnosed according to the 2014
AHA/ACC definitions [8]. Cardiovascular risk factors
including smoking, hypertension, 'T2DM, dyslipidemia,
and obesity were checked and defined based on standard
international definitions [9-12].

The inclusion criteria included all patients older than
25 years with diagnoses of acute MI. The exclusion
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criteria included patients with end-stage renal disease,
malignancies, chronic liver disease, and patients receiv-
ing vitamin D and/or calcium supplements.

Statistical analyses

The Statistical Package for Social Sciences (version 18;
SPSS Inc., Chicago, Illinois, USA) software was used for
data analysis, and data were presented as mean+SD.
The descriptive statistics of participants were obtained
by determining frequency distributions of categorical
data and weighted means and SEs of continuous variables
such as age, sex, BMI, dyslipidemia, T2DM, hypertension,
smoking, and serum vitamin D. Significant differences in
categorical and continuous variables between the cases and
control groups were analyzed using the y*test. The study
was approved by the ethical committee at the Kurdistan
Board of Medical Specialties in Erbil, Kurdistan, Iraq.

Results

"The patients’ mean age was 60.12+ 12.22 ranging from 28 to
84 years. In all, 78 (75%) patients had STEMI and 26 (25%)
patients had NSTEMI. Vitamin D deficient and insufficient
numbers were 60 (57.7%) in cases and 53 (51%) in controls.

The patients had a higher prevalence of hypertension,
T2DM, dyslipidemia, obesity, and smoking status. There
was a significant difference in terms of the cardiovascular
risk factors between the two groups (P <0.05) as shown
in Table 1. With regard to vitamin D status, there was no
significant difference in the distribution of vitamin D
levels among cases and controls (P=0.6) as shown in
Table 1 and Fig. 1.

Within the patients’ group, vitamin D deficiency and
insufficiency were evident in 31 (81.6%) diabetic patients

Table 1 Baseline characteristics of participants
Characters Cases [n (%)] Controls [n (%)] P value
Age (mean+ SD) (years) 60.12+12.22 59.8+12.64 NS
Sex
Male 37 (35.6) 38 (36.5) NS
Female 67 (64.4) 66 (63.5)
Hypertension
Yes 45 (43.3) 4 (3.8) <0.001
No 59 (56.7) 100 (96.2)
Diabetes mellitus
Yes 38 (36.5) 2 (1.9) <0.001
No 66 (63.5) 102 (98.1)
Dyslipidemia
Yes 15 (14.4) 2(1.9) 0.002
No 89 (85.6) 102 (98.1)
Smoking
Yes 39 (37.5) 12 (11.5) <0.001
No 65 (62.5) (88
BMI
<25 58 (55.8) 44 (42.3) <0.001
25-30 32 (30.8) 58 (55.8)
>30 14 (13.4) 2(1.9)
Vitamin D level
Deficient 28 (26.9) 24 (23.1) 0.6
Insufficient 32 (30.8) 29 (27.9)
Normal 44 (42.3) 51 (49)

compared with 29 (43.9%) nondiabetic patients with a
significant difference (P<0.001) as shown in Table 2.
The vitamin D status among the types of acute MI
(STEMI and NSTEMI) has been presented in Fig. 2. In
addition, there was no significant difference between
them (P=0.2).

Discussion

This study revealed that a high rate of vitamin D defi-
ciency was prevalent in Iraq, and the rate of this defi-
ciency was relatively higher in cases of acute MI
compared with healthy controls. However, there was no
statistical difference in the prevalence of vitamin D
deficiency between patients with acute MI and healthy
controls.

It has been observed in many studies that the risk of
CAD and acute MI is higher in people with vitamin D
deficiency [13-15]. The possible mechanism between
vitamin D insufficiency and cardiac events has been
postulated to be associated with metabolic, procoagulant,
and inflammatory events. This suggests that vitamin D
insufficiency increases the risk of acute MI by promoting
established risk factors that are predisposed to athero-
thrombosis [16].

Despite the higher numerical rates of vitamin D defi-
ciency found among our cases, in agreement with the
following studies including the studies by Rodriquez
et al. [17], Ahbab ez a/. [18], and Messenger et a/. [19], no
statistically significant difference in the vitamin D levels
between patients and healthy controls were found.
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Distribution of vitamin D status among cases and controls.

Copyright © 2018 Wolters Kluwer Health, Inc. All rights reserved.



Table 2 Relation of characteristics of cases with vitamin D status

Vitamin D level

Deficiency Insufficiency Sufficiency
Variables [n (%)] [n (%)] [n (%)] P value
Sex
Male 13 (35.1) 5 (40.5) 9 (24.3) 0.022
Female 15 (22.4) 17 (25.4) 35 (52.2)
Age
<50 7 (36.8) 5 (26.4) 7 (36.8) 0.457
>50 21 (24.7) 27 (31.8) 37 (43.5)
Hypertension
Yes 14 (31.1) 17 (37.8) 14 (31.1) 0.127
Non 14 (23.7) 15 (25.4) 30 (50.8)
Diabetes mellitus
Yes 12 (31.6) 19 (50.0) 7 (18.4) <0.001
No 16 (24.2) 13 (19.7) 37 (56.1)
Dyslipidemia
Yes 3 (20.0) 7 (46.7) 5 (33.3) 0.352
No 25 (28.1) 25 (28.1) 39 (43.8)
Smoking
Yes 7 (17.9) 9 (23.1) 23 (59.0) 0.28
No 21 (32.3) 23 (35.4 21 (32.3)
BMI
<25 17 (29.3) 19 (32.8) 22 (37.9) 0.089
25-30 9 (28.1) 5 (15.6) 18 (56.3)
>30 2 (14.3) 8 (57.1) 4 (28.6)
Types of MI
STEMI 18 (23.1) 24 (30.8) 36 (46.2) 0.2
NSTEMI 10 (38.5) 8 (30.8) 8 (30.8)

MI, myocardial infarction; NSTEMI, non-ST-elevation myocardial infarction;
STEMI, ST-elevation myocardial infarction.

Fig. 2
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Vitamin D levels in STEMI and NSTEMI. MI, myocardial infarction;
NSTEMI, non-ST-elevation myocardial infarction; STEMI, ST-elevation
myocardial infarction.

Conversely, it was found that the high level of vitamin D
might be associated with adverse cardiac events. Rajasree
et al. [20] observed that a high level of vitamin D is
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arteriotoxic and suggested an association of high intake of
vitamin D with an increased incidence of CAD. Besides,
with regard to the types of acute MI, the present study
found no difference in the vitamin D levels between
STEMI and NSTEMI patients, and this is similar to the
study by De Matrio ¢z a/. [21] from Italy.

An important observation in this study was a strong
association between vitamin D deficiency and T2DM
among cases with acute MI (P <0.001). Several studies
like those by Cigolini ez a/. [3], Targherand ez a/. [4], and
Pietschamn e 4/. [22] found an association between
vitamin D deficiency and T2DM. However, the data are
limited to the correlations between vitamin D deficiency
and T2DM among cases of acute MI. It seems that
vitamin D deficiency in diabetic patients is an additive
risk factor, augmenting the occurrence of acute M1 [3,4].
Moreover, more studies are required to assess whether
hypovitaminosis D is associated directly with acute MI
among patients with 'T2DM and to investigate the clin-
ical implications of this association in the prevention and
management of cardiovascular events including the acute
MI [3,23].

Although the significance of vitamin D deficiency in
CAD is seen in many observational studies, the role of
vitamin D supplementation on the risk of CAD is not
clear. A sizeable trial carried out on the effect of vitamin
D supplementation on cardiovascular events did not
show any significant impact [24,25].

As the design of the study was case-controlled and only
collected new, eligible cases of acute hospitalized MI, the
sample size was relatively small, which in part could
explain the nonstatistically significant difference in vita-
min D levels between groups despite the higher clinical
rate of vitamin D deficiency in acute MI cases.

On the basis of the association observed between vitamin
D deficiency and T2DM among cases of acute M1, we do
recommend measuring the serum vitamin D levels for all
patients with 'T2DM, and to treat it if it was deficient to
decrease the relative risk of acute MI. MI being such a
risk is higher among T2DM patients with vitamin D
deficiency compared with diabetic patients with normal
vitamin D levels.
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