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Abstract : Objective:The aim of study to find a possible association between acute
myocardial infraction and vitamin D3, Apo A1, Apo B, and Apo B/Apo A1 ratio and other
risk factors (age, body mass index and smoking).
Materials and Methods: This case-control study was conducted during the period from Nov.
2015 till Sep. 2016. Forty patients of acute myocardial infraction presented with typical chest
pain to the coronary care unit in Al-Hussein Teaching Hospital/ Kerbala. Fifty persons were
matched with patient as a control group.
Results: Vitamin D3 deficiency (< 30 ng/mL) were prevalent in patients compared with those
considered to be sufficient in vitamin D3 (≥ 30 ng/mL) (odds ratio [OR], 33.78; 95%,
confidence interval [CI], 7.28-156.73; P < 0.001). The results obtained that 25(OH) D3 was
highly significant in smoker when comparison with non-smoker in patient and control group
(p < 0.001, P < 0.05 respectively). The serum Apo B, Apo A1 and Apo B/Apo A1 ratio were
highly significant between patient and control group (P < 0.01, P < 0.001,P < 0.001
respectively). On the other hand, vitamin D3 recorded significant decrease with increase
serum troponin I in patient group (P < 0.05).
Conclusion: The present study showed a highly significant association between vitamin D3,
Apo B, Apo A1 levels, Apo B/Apo A1 ratio and patients as compared with control group, and
significant correlation between vitamin D3 and age, body mass index and smoking.
Keywords:Acute myocardial infarction, Vitamin D3, ApoA1, Apo B, Apo B/Apo A1 ratio.

Introduction:
Acute myocardial infarction is one of the major causes of mortality and morbidity in the world (1). Acute
myocardial infarction, commonly known as a heart attack, is defined as the necrosis or death of myocardial
cells, occurs when blood flow stops to a part of the heart causing damage to the heart muscle 1.Traditionally,
vitamin D3 has been a well-known vital nutrient for healthy bones and calcium homeostasis. However, recent
researches are revealing that vitamin D3 is associated with numerous outcomes including not only rickets or
osteomalacia but also in several chronic non-skeletal diseases, because the discovery that the VDR is
ubiquitously expressed in almost all body cells, such as immune, vascular or myocardial cells, suggests an
involvement of vitamin D3 mediated effects in several other systems 2-3. Vitamin D3 has been shown to play a
key role in CVD 4. Disturbances in mineral metabolism are common in older adults and may adversely affect
cardiovascular health 5. Older age is associated with lower circulating levels of 25(OH)D3, impaired vitamin D3
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activation within the kidney, and a rise in serum parathyroid hormone (PTH) concentrations 6. Disturbances in
vitamin D3 and PTH metabolic axes may increase cardiovascular risk through diverse pathways 7. Vitamin D3
deficiency activates the renin angiotensin aldosterone system (RAAS), stimulates inflammatory cytokines, and
promotes cardiomyocyte growth. PTH excess increases intracellular calcium in target tissues and is associated
with hypertension, cardiac valve calcification, and left ventricular hypertrophy. Lower 25(OH)D3 and higher
PTH levels would be associated with cardiovascular events and that associations would be strongest in the
presence of both disturbances, because PTH represents an endogenous biologic marker of inadequate vitamin D
stores 8.
Suboptimal vitamin D3 is thought to influence CVD risk predominantly by acting on established CVD
risk factors, namely hypertension, diabetes, and inflammation 9. Vitamin D3 also play important role in
regulation atrial natriuretic peptide (ANP), its protein secreted by heart muscle cells for reducing blood
pressure, It is involved in the homeostatic control of body water, sodium, potassium and fat (adipose tissue).
Vitamin D3 deficiency inhibits the secretion of atrial natriuretic peptides in atrial and ventricular myocytes 10.
The ApoB and ApoAI are the two major apolipoproteins involved in lipid transport and independent
predictors of CVD in the general population. The ApoB/ApoAI ratio indicates the balance between atherogenic
and anti-atherogenic particles, the higher the value, the higher is the cardiovascular risk. It may be a better
marker of the CVD risk than conventional lipid measurements 11-12-13. Previous reports have shown that
ApoB/ApoAI ratio for men and women respectively <0, 7 and <0, 6 is associated with low risk for CVD. The
advantage of calculating this index is that the concentration of apolipoproteins do not change after the meal and
do not change in different times of day. In addition, with regard to the tests performed after AMI have occurred
there is no matter how much time has elapsed since the in the blood collection14.
The aim of the study to find a possible association between smokers and non-smokers of acute
myocardial infraction patients with vitamin D3, Apo A1, Apo B, and ApoB/Apo A1 ratio and other risk factors
(age and body mass index) in Kerbala province.

Experimental:
This case-control study was conducted during the period from Nov. 2015 till Sep. 2016. Forty male
patients of acute myocardial infraction had been selected from coronary care unit (CCU) in AL-Hussein
Teaching Hospital /AL-Hussein Medical City- Kerbala Health Directorate / Holy Kerbala - Iraq.The diagnosis
was based on the clinical history, electrocardiography and troponin I.The (mean ± SD) of age is (53.35 ± 8.70)
ranged between 35 to 70 years old. Fifty male individuals as control were matched with patients group in their
age and body mass index and the (mean ± SD) of age is (52.72 ± 8.74) and ranged between 40 to 72 years old.
Approvals of the study program was taken from the administration of Al-Hussein General Hospital, and from
the patients and the controls groups.
Serum 25(OH)D3, Apo A1, Apo B, troponin I, random blood sugar (RBS), urea and creatinine. Serum
25(OH)D3 and troponin I levels were measured using Auto Immunoassay Analyzer [MAGLUMI CLIA
(chemiluminescence immunoassay)]. Serum Apo A1, Apo B, urea, creatinine and random blood sugar were
measured using Auto Analyzer Biochemistry (Cormay).
Statistical analysis
Statistical analysis was done by Statistical Package for the Social Sciences(SPSS 21). Descriptive
statistics were presented as mean ± standard deviation (SD) for continuous variables (Age, BMI, glucose, Apo
A1, Apo B, Apo B/A1 ratio, urea, creatinine, troponin I and 25(OH) D3). Independent samples student ttest,Chi square, Fisher's exact test, correlation coefficient (r) test were used to compare, assess and describe the
association between the different studied variables; P values < 0.05 were considered to indicate statistical
significance and highly significant if it is <0.01.
Results:
The characteristics of population of this study are presented in Table 1.
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Table (1) Association between patient and control groups in all biomarkers
Mean± SD
Control
patient
(N=50)
(N=40)
35.15 ± 11.79
16.59 ± 4.54
98.05 ± 37.73
128.05 ± 42.13
144.49 ± 28.16
113.89 ± 28.39
0.68 ± 0.21
1.19± 0.50
6.37 ± 1.78
241.19 ± 140.79
30.34 ± 5.86
34.20 ± 4.85
0.91 ± 0.17
0.96 ± 0.19
108.40 ± 13.15
108.62 ± 13.59

Parameters

25(OH)D3 , (ng/ml)
Apo B , (mg/dl)
Apo A1 , (mg/dl)
Apo B/A1 ratio
Troponin I , (pg/ml)
Urea , (mg/dl)
Creatinine , (mg/dl)
Random B. Sugar,
(mg/dl)
**High Significant association p< 0.01.

P. value
< 0.001**
0.001**
< 0.001**
< 0.001**
< 0.001**
0.001**
0.16
0.94

There was highly significant between patient and control groups when classified vitamin D3 levels to
sufficiency (≥ 30) and deficiency (< 30), the results shown in table 2.
Table (2) Comparison between vitamin D3 in patient and Control Groups
Case type
Patient
Control
38
18
< 30
95.0%
36.0%
25(OH)D3
Category
2
32
≥ 30
5.0%
64.0%
<0.001**
P. value
40
50
Total
100%
100%
**High Significant correlation p< 0.01.
The odds ratio of this study of risk myocardial infraction was 33.78 (95% confidence interval 7.28–
156.73; P < 0.001).
Table 3. Present the correlation between vitamin D3 and the age in two groups, it was significant in
control group as shown in figure 1, and the correlation between vitamin D3 and BMI it also significant in
control group as shown in figure 2.
Table (3) Correlation between vitamin D3 and the age, BMI in patient and control groups
Case type

Age

BMI

N

Patient

40

Control

50

Mean ± SD
25(OH)D3 (ng/ml)
Age, (year)
53.35
± 8.70
16.59 ± 4.54

r

P. value

-0.22

0.13

35.15 ± 11.79

52.72 ± 8.74

-0.47

0.001**

25(OH)D3 (ng/ml)

BMI(kg/m2)

Patient

40

16.59 ± 4.54

28.41 ± 2.41

-0.03

0.81

Control

50

35.15 ± 11.79

29.55 ± 2.01

-0.42

0.002**

**Highly Significant correlation p<0.01.
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A significant association was shown between smokers and non-smokers in patient group (p < 0.001).
Additionally it was shown significant association shown between smokers and non-smokers in control group (p
<0.05), as shown in table 4.
Table (4)Comparison between vitamin D3 and smoking in patients and control groups
Parameter

Case type
Patient

Smokers
N
Mean ± SD
P. value
Positive
25
14.29 ± 2.52
<
0.001**
25(OH)D3
Negative
15
20.44 ± 4.61
(ng/ml)
Positive
16
29.88 ± 4.76
0.029*
Control
Negative
34
37.63 ± 13.28
*Significant association p< 0.05, **High Significant association p< 0.01.
The results were shown significant correlation between vitamin D3 and troponin I in patient group,
(p < 0.05, r = -0.33) as shown in figure 1, and no significant associated between vitamin D3 and troponin I in
control group, (p = 0.39, r = -0.12).

p = 0.04
r = -0.33

Tr
op
on
in
I
(p
g/
ml
)
25(OH)D3 (ng/ml)

Figure (1) Correlation between vitamin D3 and troponin I in patient group.

Discussion:
In recent years, an increased attention focused on vitamin D3 due to its effects on several organs such
as cardiovascular system, in addition its important role in the mineralization of bone. Most studies observed that
low vitamin D3 levels were associated with a high risk of CVD. Interest in the role of vitamin D3 in CVD came
from animal studies. In general, increasing observational evidence supports an association between low vitamin
D3 levels and CVD 15. The results of this study showed that concentration of vitamin D3 was highly significant
in patient group as compared with normal control group. The presented data in agreement with previous study
in United State. It has been prospectively analyzed a large database from medical records to identify the
prevalence of vitamin D3 deficiency and the relation of vitamin D levels to incident and prevalent
cardiovascular risk factors and diseases, including mortality. The database included 41,504 patient records with
a one minimum of measured vitamin D3 level. The prevalence of vitamin D3 deficiency (≤30 ng/ml) was
63.6%, with only minor differences by age or gender. The vitamin D3 levels were highly significant (invers
associated) with myocardial infarction, coronary artery disease, heart failure, and stroke (all p <0.0001). These
observations indicate that there is a strong support to the hypothesis that vitamin D3 might play a primary role
in cardiovascular risk factors and disease 16.
Other study in Iraq showed (when they give supplementation of vitamin D3) they no significant effect
of short term treatment with 5000 IU of vitamin D3 on the outcome of myocardial infarction. The database
consisted of 44 patient with acute ST-segment elevation myocardial infarction 17.
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The odds ratio of this study of risk myocardial infraction events was about 34 times higher in men with
vitamin D3 levels< 30 ng/ml compared with those with levels ≥ 30 ng/ml (95% confidence interval 7.28–
156.73; P < 0.001), This result agree with Wang et al., which concluded that vitamin D deficiency is associated
with incident CVD 18. Our results are in agreement with the case-control study in India with 120 consecutive
cases of first incident acute myocardial infarction and 120 gender and age matched healthy controls, the results
showed that Vitamin D3 deficiency [vitamin D3 < 30 ng/ml] was highly prevalent in cases and controls (98.3%
and 95.8% respectively). Multivariate logistic regression analysis revealed severe vitamin D3 deficiency
[vitamin D3 < 10 ng/ml] was associated with a risk of myocardial infraction with an odds ratio of 4.5 (95%
confidence interval 2.2–9.2) 19.
Results of this study showed that vitamin D3 deficiency was significant higher with age in control
group, this result agreement with a previous study, which indicates that the odds for vitamin D3 deficiency
increased with age 20. Older adults are at increased risk of developing vitamin D3 insufficiency, age related
changes in the skin, renal function, gut absorption, and sunlight exposure may adversely impact upon formation
of vitamin D3 metabolites. The aging process is linked with change in the skin that lead to less efficient
conversion 7-dehydrocholesterol to cholecalciferol. Furthermore, the amount of 7-dehydrocholesterol in the
skin is also decrease in older compared with younger subjects 21-22.
There are several studies to evaluate the relationship between BMI and vitamin D3, the existence of
inverse association was observed between vitamin D3 and the obesity 2-23. In this study it was noticed that there
a significant inverse association between vitamin D3 and BMI in control group, increase of BMI leading to
decrease vitamin D3, people who are obese, a (BMI ≥ 30) is associated with lower serum vitamin D3 levels
compared with non-obese individuals; people who are obese may need larger than usual intakes of vitamin D3
to achieve vitamin D3 levels comparable to those of normal weight. Obesity does not affect skin's capacity to
synthesize vitamin D3, but greater amounts of subcutaneous fat sequester more of the vitamin and alter its
release into the circulation 24.
Some other studies indicate that the significant associated between vitamin D3 and smokers, where the
smoking associated with decrease vitamin D3, as shown in this study.In this study among adults, it was
observed lower vitamin D3 levels and higher prevalence of vitamin D3 insufficiency and deficiency in the
adults male subjects with AMI in smokers rather than nonsmoker, similar results have been seen in many other
studies 25-26. Soldin et al, found an adverse effect of smoking on the synthesis of steroid hormones, including
vitamin D3. The exact mechanisms of the effect of smoking on vitamin D3 metabolisms is still unclear 27.
Several mechanisms proposed to explain the relation between vitamin D3 deficiency and CVD is that
chronic vitamin D3 deficiency causes secondary hyperparathyroidism, acting through pathogenic pathways
associated with PTH excess: increased pancreatic cell dysfunction and insulin resistance, predisposing to the
metabolic syndrome and diabetes; increasing blood pressure (by activation of the renin angiotensin system), and
leading to left ventricular hypertrophy (with subsequent apoptosis and fibrosis); and stimulation of systemic and
vascular inflammation, augmenting atherogenesis (16-18). Other studies suggest that parathyroid hormone has a
proinflammatory effect, stimulating vascular smooth muscle cells to release cytokines 28. Known risk factors for
CVD, including smoking, obesity, advanced age and inactivity (reduced sun exposure), are associated with
lower vitamin D3, which make the dissection of the causal role of low vitamin D3 status in CVD difficult.
Finally, recent evidence has suggested that vitamin D3 may be a negative acute phase reactant; so, chronic
disease may lead to low vitamin D3 even in the presymptomatic phases of CVD 29.
Studies revealed the relationship between apolipoprotein (B and A1) and cardiovascular disease, which
is considered a strong indicator to detect the risk of cardiovascular disease 30. In this study it was observed a
highly significant associated between AMI and ApoB, ApoA1 and ApoB/Apo A1 ratio, it was found the
significant associated between ApoB and AMI when compared with control group, the greater Apo B the
likelihood of increased risk of AMI, this is in line with other study 31, and it was the inversely significant
associated between ApoA1 and AMI when compared with control group, decrease ApoA1 leading to increase
the risk of ischemic heart disease, this is agree with another study 32, and disagree with study done by 31-33, there
was no significant associated between ApoA1 and cardiovascular disease. ApoB/ApoA1 ratios were designed to
associate higher values with increased risk of acute myocardial infarction and lower values with reduced risk 34.
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In this study the association between vitamin D3 and traditional biomarkers of AMI was examined and
found that it was inversely associated with troponin I, it is in agreement with other study 35, but not with ApoB,
ApoA1, ApoB/ApoA1 ratio, this result was in agreement with other study, previous research was observed that
no significant associated between vitamin D3 and (ApoB, ApoA1) 36. While another study showed
counterproductive, it was concluded that Vitamin D3 supplementation among children could improve ApoB
levels 37. The mechanistic link between vitamin D3 and lipid metabolism remains poorly understood, vitamin
D3 has been proposed to modulate the transcription activity of a group of genes known to be involved in lipid
metabolism. In addition, it suggested that vitamin D3 may upregulate lipoprotein lipase activity in adipocytes,
and this will decreased circulating triglyceride levels 36.

Conclusions:
According to the findings of the current study, it can be concluded that there was a highly significant
association for level of vitamin D3 between patient and control groups. There was highly prevalent for level of
low vitamin D3 among patients. There was a significant inverse correlation between vitamin D3 level and the
ages in control group and there was a significant inverse correlation between vitamin D3 level and obesity.
There was a significant association between vitamin D3 level and the smoking. There was a significant
correlation between ApoB, ApoA1 levels and ApoB/ApoA1 ratio with each of acute myocardial infarction and
control groups. No significant effect of vitamin D3 on ApoB, ApoA1 levels and ApoB/ApoA1 ratio. There was
a significant inverse correlation between vitamin D3 level and troponin I concentration in patient group.
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