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Objectives  Vitamin D deficiency may be responsible for endothelial dysfunction which in turn affects the onset and progression of coronary 
artery disease and its risk factors. The Apo B/Apo AI ratio indicates the balance between atherogenic and anti atherogenic particles, the 
higher the value, the higher is the cardiovascular risk. The aim of study is to find a possible association between unstable angina and 
vitamin D3, Apo A1, Apo B, and Apo B/Apo A1 ratio and other risk factors (age, body mass index and smoking). 
Methods  This case-control study was conducted during the period from Nov. 2015 to Sep. 2016. A total of 40 patients of unstable angina 
presented with typical chest pain to the coronary care unit in Al-Hussein Teaching Hospital, Al-Hussein Medical City/ Kerbala. The diagnosis 
was based on the clinical history and electrocardiography. A total of 50 persons were matched in age, gender and BMI as a control group. 
The procedures were measured using Auto Immunoassay Analyzer.
Results  Vitamin D3 deficiency (< 30 ng/mL) was prevalent in unstable angina (UA) compared with controls (vitamin D3 ≥ 30 ng/mL) (odds 
ratio [OR], 21.93; 95%, confidence interval [CI], 5.91–81.31; P < 0.001). The results obtained that serum 25(OH) D3 was highly significant in 
smoker compared with non-smoker in both groups (P < 0.001, P < 0.05, respectively). The serum Apo B, Apo A1 and Apo B/Apo A1 ratio 
were highly significant between both groups (P < 0.01, P < 0.001, P < 0.001, respectively). On the other hand, vitamin D3 recorded 
significant correlation with each of the age and BMI in control group (all P < 0.01).
Conclusion  The present study showed a highly significant association between vitamin D3, Apo B, Apo A1 levels, Apo B/Apo A1 ratio and 
unstable angina as compared with the control group, and significant correlation between vitamin D3 and age, BMI and smoking.
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Introduction 
Unstable angina (UA) is a type of angina pectoris that is irreg-
ular. It is also classified as a type of acute coronary syndrome. 
The term UA has been conventionally applied to patients with 
myocardial ischaemia without myocardial necrosis. The UA is 
differentiated from stable angina in that the pain is often of 
more recent onset with increasing frequency and severity, and 
unlike stable angina is often not relieved by rest, and can occur 
at rest and on minimal exertion.1

The UA is considered to be present in patients with 
ischaemic symptoms suggestive of an acute coronary syndrome 
and no elevation in troponin, with or without ECG changes 
indicative of ischaemia (ST segment depression or transient 
elevation or new T wave inversion). Since an elevation in tro-
ponin may not be detectable for up to 12 hours after presenta-
tion, UA and Non ST-segment elevation myocardial infraction 
are frequently indistinguishable at initial evaluation.2

Unstable angina is caused by disruption of an atheroscle-
rotic plaque with partial thrombosis and possibly emboliza-
tion or vasospasm.3

The diagnosis of UA is characterized by at least one of the 
following:

	 1.	� Occurs at rest or minimal exertion and usually lasts more 
than 20 minutes (if nitroglycerin is not administered)

	 2.	� Being severe and of new onset (within 1 month)
	 3.	� Occurs with a crescendo pattern (brought on by less 

activity, more severe, more prolonged or increased fre-
quency than previously).4

Nitroglycerin can be used immediately to widen the 
coronary arteries and help increase blood flow to the heart.  

In addition, nitroglycerin causes peripheral venous and 
artery dilation reducing cardiac preload and afterload. 
These reductions allow for decreased stress on the heart 
and therefore lower the oxygen demand of the heart’s 
muscle cells. Antiplatelet drugs such as aspirin and clopi-
dogrel can help to reduce the progression of atherosclerotic 
plaque formation, as well as combining these with an anti-
coagulant such as a low molecular weight heparin.2

Traditionally, vitamin D3 has been a well-known vital 
nutrient for calcium homeostasis and healthy bones. How-
ever, recent researches reveal that vitamin D3 is associated 
with numerous outcomes including not only rickets or 
osteomalacia but also as a potential influencing factor in 
the pathogenesis of several chronic non-skeletal diseases, 
such as cancer, immunity disorders, CVD and problems in 
pregnancy, because the discovery that the vitamin D 
receptor (VDR) is ubiquitously expressed in almost all body 
cells.5 Since then, several, but not all, observational studies 
that have been published indicated that low vitamin D3 
levels are associated with higher incidence of cardiovas-
cular events and mortality.6–9 There is strong observational 
epidemiologic evidence that suggests that low levels of 
serum 25(OH)D3 are a novel risk factor for all-cause mor-
tality, cardiovascular mortality, CHD events, stroke, and 
heart failure. Suboptimal vitamin D3 is thought to influ-
ence CVD risk by acting on established risk factors such as 
hypertension, diabetes, and inflammation.10

The Apo B and Apo AI are the two major apolipoproteins 
involved in lipid transport and independent predictors of 
CVD in the general population. The Apo B/Apo AI ratio 
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indicates the balance between atherogenic and anti athero-
genic particles, the higher the value, the higher is the cardio-
vascular risk. It may be a better marker of the CVD risk than 
conventional lipid measurements.11–13

Previous reports have shown that Apo B/Apo AI 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 does not change 
after the meal and do not change in different times of day. In 
addition, with regards to the tests performed after AMI have 
occurred there is no matter how much time has elapsed since 
the in the blood collection.14

The aim of the study is to find a possible association 
between unstable angina and vitamin D3, Apo A1, Apo B, and 
Apo B/Apo A1 ratio and other risk factors (age, body mass 
index (BMI) and smoking) in Kerbala province.

Materials and Methods
This case-control study was conducted during the period from 
Nov. 2015 to Sep. 2016. A total of 40 male patients of unstable 
angina had been selected from coronary care unit (CCU) in 
AL-Hussein Teaching Hospital/AL-Hussein Medical City-  
Kerbala Health Directorate/Holy Kerbala - Iraq. The (mean ± SD) 
of age is (52.85 ± 11.38) ranged between 28 and 72 years old.  
A total of 50 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 and  
72 years old. Approvals of the study program were 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 Ana-
lyzer [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’s t-test, 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 signifi-
cance and highly significant if it is < 0.01.

Results
The characteristics of population of this study are presented in 
Table 1. The results show the evaluation of vitamin D3, Apo B, 
Apo A1, Apo B/Apo A1 ratio, troponin I and urea. It has signif-
icant association between patient and control group. And no 
significant association in Creatinine and sugar between 
patients and control groups.

There was highly significant association between patient 
and control groups when classified vitamin D3 levels to suffi-
ciency (≥ 30) and deficiency (< 30), and the results are shown in 
Table 2.

The odds ratio of this study of unstable angina was 21.93 
(95% confidence interval 5.91–81.31; P < 0.001).

Table 3 presents the correlation between vitamin D3 and 
the age in two groups, and there was a significant correlation 
in patient group as shown in Fig. 1 and control group as shown 
in Fig. 2, and significant correlation between vitamin D3 and 
BMI in the control group as shown in Fig. 3. 

A significant association was shown between smokers and 
non-smokers in patient group (P < 0.01). Additionally, it 
showed significant association between smokers and non-
smokers in control group (P < 0.05), as shown in Table 4.

Discussion 

Table 1.  �Associated between patient and control groups in all 
biomarkers

Parameters
Mean ± SD

P valueControl 
 (N = 50)

Patient  
(N = 40)

25(OH)D3 (ng/ml) 35.15 ± 11.79 16.93 ± 4.85 < 0.001**

Apo B (mg/dl) 98.05 ± 37.73 115.75 ± 43.16 0.041*

Apo A1 (mg/dl) 144.49 ± 28.16 117.74 ± 25.48 < 0.001**

Apo B/A1 0.68 ± 0.21 1.01 ± 0.39 < 0.001**

Troponin I (pg/ml) 6.37 ± 1.78 25.62 ± 40.16 0.001**

Urea (mg/dl) 30.34 ± 5.86 33.90 ± 5.08 0.003**

Creatinine (mg/dl) 0.91 ± 0.17 1.01 ± 0.16 0.39

Sugar (mg/dl) 108.40 ± 13.15 109.60 ± 14.19 0.68

*Significant association P < 0.05; **High Significant association P < 0.01.

Table 2.  �Comparison between vitamin D3 in patient and 
control groups

Case type

Patient Control

25(OH)D3 Category

< 30
37 18

92.5% 36.0%

≥ 30
3 32

7.5% 64.0%

P value < 0.001**

Total
40 50

100% 100%

**Highly significant association P < 0.01. 

Table 3.  �Correlation between vitamin D3 and the age, BMI in 
patient and control groups

Case type N
Mean ± SD

r P value
25(OH)D3 (ng/ml) Age (year) 

Age
Patient 40 16.93 ± 4.85 52.85 ± 11.38 −0.53 0.001**

Control 50 35.15 ± 11.79 52.72 ± 8.74 −0.47 0.001**

25(OH)D3 (ng/ml) BMI (kg/m2)

BMI
Patient 40 16.93 ± 4.85 28.36 ± 1.89 −0.1 0.52

Control 50 35.15 ± 11.79 29.55 ± 2.01 −0.42 0.002**

**Highly significant correlation P < 0.01.
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in agreement with other case-control study in India. The data-
base contained 100 patients (chronic stable angina) and 100 
controls showed the same results, which reported that 75% of 
the IHD cases were vitamin D3 deficient (< 20 ng/mL); while 
among the controls, 10% were vitamin D3 deficient. The 
deficiency vitamin D3 levels were highly significant with cor-
onary artery disease, chronic stable angina (P ≤ 0.0001)16. The 
presented data were also in agreement with previous study in 
an Eastern European country observed an association between 
low serum concentration of vitamin D3 and ACS. The study 
included 60 ACS patients and 60 matched controls without 
ACS during a three-year follow up period. Vitamin D deter-
mination was performed in all study patients. The results of 
patients with ACS had a statistically significant mean vitamin 
D3 (low level of vitamin D3) as compared with control group 
(14.08 ng/ml vs. 23.23 ng/ml, P = 0.001).17 Brøndum-Jacobsen 
et al. and Ng et al. observed the relationship between vitamin 
D3 and ischaemic heart disease, myocardial infraction and 
early death.18,19

The odds ratio of this study of risk unstable angina events 
was about 22 times higher in men with vitamin D3 levels  
< 30 ng/ml compared with those with levels ≥ 30 ng/ml (95% 
confidence interval 5.91–81.31; P < 0.001). This result agrees 
with Wang et al., which concluded that vitamin D deficiency 
is associated with incident CVD. The study contains 1739 
participants without prior CVD. Vitamin D status was 
assessed by measuring vitamin D3 levels. Prespecified thresh-
olds were used to characterize varying degrees of vitamin D3 
deficiency (< 15 ng/mL, < 10 ng/mL). During a mean follow-up 
of 5.4 years, 120 personal developed a first cardiovascular 
event. The risk of cardiovascular events was 1.62 times higher 
in those with vitamin D3 levels < 15 ng/ml versus the individ-
uals with vitamin D3 ≥ 15 ng/mL (95% confidence interval 
1.11 to 2.36, P = 0.01) and 1.80 (95% confidence interval 1.05 
to 3.08, P = 0.01) for levels < 10 ng/ml.20

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 hyper-
trophy (with subsequent apoptosis and fibrosis); and stimula-
tion of systemic and vascular inflammation, augmenting 
atherogenesis.20,21 Other studies suggest that parathyroid 
hormone has a proinflammatory effect, stimulating vascular 
smooth muscle cells to release cytokines.22 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 

Fig. 1  Correlation between vitamin D3 and the age in unstable 
angina group.

Fig. 2  Correlation between vitamin D3 and the age in control group.

Fig. 3  Correlation between vitamin D3 and body mass index in 
control group. 

In recent years, the researchers focused on vitamin D3 due to 
its effects on several organs such as cardiovascular system, in 
addition to its important role in the mineralization of bone. 
Most studies observed that low vitamin D3 levels were associ-
ated with a high risk of cardiovascular disease.15

The results of this study showed that the concentration of 
vitamin D3 was highly significant in the patient group as com-
pared with the normal control group. This results were  

Table 4.  �Comparison between vitamin D3 and smoking in 
patients and control groups

Parameter Case type Smokers N Mean ± SD P value

25(OH)D3 
(ng/ml)

Patient Positive 22 14.68 ± 2.50 0.001*

Negative 18 19.68 ± 5.62

Control Positive 16 29.88 ± 4.76 0.029

Negative 34 37.63 ± 13.28

 *Significant association P < 0.05; **Highly Significant association P < 0.01.
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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.23

The results of this study showed that vitamin D3 deficiency 
was highly significant with age in the control group, and in 
agreement with a previous study, which indicates that the odds 
for vitamin D3 deficiency increased with age, vitamin D3 level 
wall be less. They noticed that aging decreases the capacity of the 
human skin to produce vitamin D. They found that a 70-year old 
individual makes four times less vitamin D3 from the sun than a 
20 year old personal.16

In this study, it was noticed that there a significant inverse asso-
ciation between vitamin D3 and BMI in the control group, increase 
of BMI leading to decrease vitamin D3, it’s in line with other 
research.24 People who are obese, a (BMI ≥ 30), are associated with 
lower serum vitamin D3 levels compared with non-obese individ-
uals; 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.25

Some other studies indicate significant association 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 that lower vitamin D3 levels and higher 
prevalence of vitamin D3 insufficiency and deficiency in the adult 
male subjects with unstable angina in smokers rather than non-
smoker. Similar results have been seen in many other studies.26,27

Studies revealed the relationship between apolipoprotein  
(B and A1) and coronary artery disease, which is considered a 
strong indicator to detect the risk of coronary artery disease.28 In 
this study, it was observed a highly significant association 
between unstable angina and Apo B, Apo A1 and Apo B/Apo A1 
ratio. It was found the significant association between Apo B and 
unstable angina when compared with the control group, the 
greater Apo B the likelihood of increased risk of cardiovascular 
disease. This is in line with other study,29 and it was inversely 
associated significantly between Apo A1 and unstable angina 
when compared with control group, decrease Apo A1 leading to 
increase the risk of ischaemic heart disease. This agrees with 
another study.30 In addition to increase of the Apo B/Apo A1 
ratio leading to high risk of unstable angina, these data were in 

agreement with other study. Database contains 45 partici-
pants with CVD and 44 healthy participants. There were sig-
nificant differences in Apo B/Apo AI ratio (P < 0.05).31

In this study, the results were not significantly associ-
ated between vitamin D3 and Apo B, Apo A1, Apo B/Apo 
A1 ratio. This result was in agreement with other study.  
It was observed that no significant association between 
vitamin D3 and (Apo B, Apo A1).32 vitamin D3 has been 
proposed to modulate the transcription activity of a group 
of genes known to be involved in lipid metabolism. In addi-
tion, it was suggested that vitamin D3 may upregulate lipo-
protein lipase activity in adipocytes, and this will decrease 
circulating triglyceride levels.32

Conclusions
According to the results of the study, it can be concluded that 
there was a highly significant association for level of vitamin 
D3 between patient and control groups. There was prevalent 
level of low vitamin D3 among patients. There was a signifi-
cant inverse correlation between vitamin D3 level and the 
ages, BMI in the control group. There was a significant asso-
ciation between vitamin D3 level and the smoking. There 
was a significant correlation between Apo B, Apo A1 levels 
and Apo B/Apo A1 ratio with each of unstable angina and 
control groups. There was no significant effect of vitamin D3 
on Apo B, Apo A1 levels and Apo B/Apo A1 ratio.

Recommendation
1.	 A screening program for vitamin D3 might be adopted to 

help in the prevention and control of Ischaemic heart 
disease. 

2.	 Further studies with larger sample size, study the effect 
correction of vitamin D3 deficiency on secondary preven-
tion of Ischaemic heart disease. 

3.	 Study the correlation between vitamin D3 level and atrial 
natriuretic peptide (ANP) in Ischaemic heart disease and 
control groups.
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