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ABSTRACT

Background: This study investigates the relationship between serum vitamin D levels and
various cardiovascular parameters in patients with myocardial infarction (MI). This
research investigates how vitamin D content affects heart functions and lipid
measurements in patients with MI. Methodology: A total of 100 MI patients participated
in this study with median age at 57.5 years and 80% of them being male according to the
cross-sectional design. Standard questionnaires together with blood samples and
echocardiography served as data collection methods. SPSS version 26 served to analyze
the relationship between vitamin D levels and cardiovascular parameters. Results: The
participants showed a mean heart function at 41.4% (£ 9.2%) and presented serum vitamin-
D concentrations at 42.9 ng/mL (£ 17.1). The study participants showed common
dyslipidemic patterns as their mean total cholesterol levels and LDL, HDL, and triglyceride
values measured at 214.5 mg/dL (£ 54.9), 145.5 mg/dL (+ 48.5), 39.7 mg/dL (+ 7.1), and
216.3 mg/dL (+ 74.3) respectively. The population mainly presented with hypertension
combined with diabetes mellitus followed by hyperlipidemia. Study findings demonstrated
a positive relationship between vitamin D level and ejection fraction (R = 0.38, p <0.001)
as well as HDL (R = 0.39, p < 0.001) and negative correlations between vitamin D and
LVEDV (R = —0.53, p < 0.001) and LVESV (R = —0.49, p < 0.001). Conclusion: The
presence of sufficient vitamin-D levels appears to improve both heart function and blood
lipid values while reducing left ventricular chamber size which may prevent cardiac
remodeling and heart failure progression. Routinely checking levels of vitamin-D
combined with appropriate supplementing strategies and certain life-style changes might
help MI patients improve their condition. The longitudinal research with longer periods of
observation should be pursued to determine cause-and-effect relationships.

INTRODUCTION

Vitamin D (VD) is an essential compound in the human
body to execute crucial physiological functions and to
maintain Cardiac health, sunlight exposure and
consumption of skin-generating foods serves with
dietary supplements as alternative ways to produce VD
in the human body (1). The two principle forms of VD
exist as ergocalciferol (D2) and cholecalciferol (D3) and
the source of vitamin D2 originates from mushrooms
alongside plant food, from sunshine activation on human
skin and animal-based foods containing egg yolks or fish
(2). Studies link VD deficiency with cardiovascular
diseases like hypertension, coronary artery disease
(CAD), myocardial infarction (MI), and heart failure
(HF) leading to cardiovascular death (3, 4).
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Vitamin D deficiency stands as a public health issue,
according to world health organization (WHO), VD
shortage impacts above 1 billion people across the world,
deficiency occurs because of unhealthy living
environments, various health problems, and lifestyle
risks work together to reduce VD entry from the skin and
food sources (5). Certain CVS conditions such as CAD
and LVH and systolic heart failure develop because of
widespread vitamin D deficiency in the population (6)
The genes responsible for calcium transport through
calcium ATPase and sodium-calcium exchangers
express under regulatory control from vitamin D, also
cardiac rhythm and contractility through calcium and
phosphorous homeostasis which vitamin D mediates as
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its beneficial action and add in myocardial contractility
(7).

Ejection fraction (EF) is an important parameter to
measure the heart's pumping ability, study shows that
VD affects the working behavior of cardiomyocytes
(heart muscle cells) by controlling the interaction with
cardiac calcium mechanisms which are essential for
heart muscle contractions and relaxations (8). EF
operates between 50-70% as its normal operating range
and EF below 40% defines HF with reduced ejection
fraction (HFrEF) and commonly occurs due to Ml (9).
The established method of examining LVEF through
echocardiography helps to access complications such as
HF, arrhythmias and sudden cardiac death (10).

Research confirmed that low VD is a severity
parameter for coronary atherosclerosis and a possible
risk factor for CAD (11) and a study also highlighted
potential benefits for VD supplementation to improve
cardiac health (12) and observational study showed a
meaningful relationship of HF with reduced VD and also
emphasizes the need for additional well-designed studies
to clarify the role of VD in heart failure patient outcomes
(13). A Study also highlights the administration of VD
supplements produced a crucial decrease of LV end-
diastolic dimension coupled with its ability to decrease
ventricular abnormalities while enhancing heart
functioning in patients with HF (14).

The lipid profile stands as an essential diagnostic
tool for CVS risk analysis, LDL-C stands as the harmful
cholesterol that triggers plaque buildup and HDL-C has
a protective function (15). A study demonstrated that VD
status directly influences unfavorable lipid profiles and
showed a significant relationship between VD
deficiency and lipids profile measurement (16) and also
confirmed a significant inverse relationship between VD
supplements with TG, TC and LDL-C by another study
(4). Research also confirms that increased TG as
established CVS risk to persons with dyslipidemia
disorders (17). Further a multiple regression analysis
determined VD deficiency and dyslipidemia as the main
factors influencing the severity of CAD (18).

A study shows VD deficiency caused serum TG,
LDL, TC elevations and HDL reductions (19) and a
negative link between serum VD and TC and LDL while
TG also demonstrated this weak relationship (20) and
VD therapy led to lowered TG and LDL and TC levels
in deficient subjects (21). Moreover, another study
utilized mice as experimental subjects shows that
insufficient VD leads to heart relaxation dysfunction and
abnormal cardiac muscle contractions, leading to heart
cell death and heart failure, also effects with decreased
EF through caspases activation (22). This research
evaluates the contributions of vitamin D to
cardiovascular health through determining the effect of
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Vitamin D Level on severity of EF and lipid profile in
myocardial infarction patients.

METHODOLOGY

Research design, setting and duration

This Cross-Sectional Study was conducted in the
Cardiology department, Mardan Medical Complex,
Khyber Pakhtunkhwa, Mardan, for approximately 6
months after AS&RB or BOS approval.

Sample Size, Sampling Technique and Selection
Criteria

The sample size is calculated on the Open-Epi online
sample size calculation tool, the total sample size
calculated is 100 with an anticipated frequency of
myocardial infarction (MI) of 6.65 (23) and confidence
interval of 95%.

Applying convenient sampling, patients with
characteristics signs and symptoms of Ml with ST-T
changes in more than two contagious ECG leads and
positive cardiac biomarkers (troponins) while patients
who do not have history, sign and symptoms and ECG
features of M1 were excluded.

Ethical Consideration: The study was conducted after
successful approval from institutional ethical committee.
The confidentiality and privacy of the participant was
taken care on priority basis and the participant who did
not willing to participate were not forced to participate
in the study.

Data Collection Procedure: The data were collected
from the patient on a standard questionnaire after taking
individual informed consent and institutional ethical
board approval. The blood sample was taken from each
patient for reporting of lipid profile and vitamin D level
and cardiac biomarkers. The ejection fraction of the
participants was taken through echocardiography.

Data Analysis: The data analysis was done using SPSS
version 26, mean and SD were calculated for numerical
variable and analyzed through correlation and regression
analysis.

RESULTS

A research sample of 100 participants displayed a
median age of 57.5 years with 80% being male among
its members. The participants exhibited compromised
cardiac function based on their mean ejection fraction
measurement of 41.4% (+ 9.2%). Serum vitamin D level
of 42.9 ng/mL (£ 17.1) shows variable results. Lipid tests
from the cohort participants displayed dyslipidemia as
their main finding. The participants on lipid lower
medication were excluded from the analysis. Their mean
total cholesterol values came out to 214.5 mg/dL (+54.9)
and the mean LDL values amounted to 145.5 mg/dL +
48.5. The measured high-density lipoprotein levels
averaged to 39.7 mg/dL (x7.1) which serve as a
protective factor against cardiovascular diseases. The
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evaluation of triglyceride levels showed 216.3 mg/dL
(x74.3) while elevated levels were detected in these
measurements. Among the risk factors hypertension was
found in the majority 66.0% and obesity in only 18%
(Table 01).

Table 1
Baseline characteristics of study participants (n=100)

Characteristic Value
Age (years), Mean (+ SD) 575 (£ 11.2)
Male 80 (80.0)
Female 20 (20.0)
Ejection Fraction (%), Mean (+ SD) 41.4 (£9.2)
Vitamin D Level (ng/mL), Mean (+ SD) 429 (£17.1)
Total Cholesterol (mg/dL), Mean (+ SD) 214.5 (£ 54.9)
LDL Level (mg/dL), Mean (+ SD) 145.5 (+ 48.5)
HDL Level (mg/dL), Mean (+ SD) 39.7 (£ 7.1)
Triglycerides (mg/dL), Mean (+ SD) 216.3 (£ 74.3)
Hypertension, Yes n (%) 66 (66.0)
Diabetes Mellitus, Yes n (%) 40 (40.0)
Smoking, Yes n (%) 40 (40.0)
Hyperlipidemia, Yes n (%) 64 (64.0)
Family History of CAD, Yes n (%) 44 (44.0)
Obesity Status, Yes n (%) 18 (18.0)
Physical Activity, sedentary n (%) 54 (54.0)

SD: Standard deviation, LDL: Low density lipoprotein,
HDL: High density lipoprotein, CAD: Coronary artery
disease

Comparison of Parameters by Gender

The gender-based analysis of different parameters did
not reveal any statistically significant differences
between the group however, mean value of VD, EF, TC,
LDL, LV endiastolic volume were higher in males, while
mean HDL, TG and LV end systolic volume were higher
in females (Table 02).

Table 2
Comparison of gender by EF, lipid profile and Vit-D
levels (n=100)

Variable

Male Female P-
(Mean+SD) (Mean+SD) Value

Vitamin D Level

(ng/mL) 435+18.3 4114112 0.5
Ejection Fraction (EF%) 42.0+9.0 39.1+9.8 0.2
(Tniga/:jf;‘o'e“em' 2175+543 2022+57.2  0.26
LDL (mg/dL) 148.8+482  132.2+487 017
HDL (mg/dL) 38.9+6.5 428+87 0.07
Triglycerides (mg/dL) 211.8+70.7 234.3+86.8 0.29
LVEDV (ml) 1289+415 1282+415 09
LVESV (ml) 75.8+32.2 80.3+345 059
LVEDV: Left ventricular end diastolic volume,

LVESV:Left ventricular end systolic volume
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Correlation Analysis Between Variables

Serum vitamin D displayed multiple meaningful
relationships with cardiovascular parameters during a
correlation test evaluation. Research showed vitamin D
displayed a moderate positive relationship with ejection
fraction and HDL cholesterol thereby indicating proper
vitamin D influences on EF and lipid regulatory
processes. No statistical link existed between Vitamin D
levels and total cholesterol, LDL cholesterol or
triglycerides (p>0.05). Further, The research revealed a
significant strong negative connection between left
ventricular end diastolic volume (LVEDV) and left
ventricular end systolic volume (LVESV) with vitamin
D (R=-0.53, p<0.001 and R=-0.49, p<0.001
respectively). High vitamin D levels appear to decrease
dilatation or enlargement of the heart based on study
findings as they influence cardiac remodeling
mechanisms and improve myocardium health (Table
03).

Table 3
Correlation between Vitamin D Level and other
variables (h=100)

Correlation

Variable Coefficient (R) P-Value
Ejection Fraction (%) 0.38 <0.001
Total Cholesterol (mg/dL) -0.16 0.09
LDL (mg/dL) 0.02 0.9
HDL (mg/dL) 0.39 <0.001
Triglycerides (mg/dL) -0.02 0.8
Left ventricular end diastolic 053 <0001
volume (ml)

Left ventricular end systolic -0.49 <0001
volume (ml)

Linear Regression Analysis

Linear regression analyses evaluated the distinct
relationships between ejection fraction and disease of the
heart and between low density lipoprotein (HDL)
cholesterol and both left ventricular end diastolic volume
(LVEDV) and left ventricular end systolic volume
(LVESV) and serum vitamin D levels.

The results demonstrated that ejection fraction had a
positive significant link with vitamin D levels (f = 0.21,
95% CI 0.11 to 0.31, p < 0.001). The data indicated that
patients with ejection fraction of 10 ml per square meter
betterment had about 4 ng/ml stronger vitamin D levels
(improved levels) resulting in a 0.14 adjusted R? value
demonstrating that vitamin D level explained only 14%
of ejection fraction changes thus showing better vitamin
D levels might lead to enhanced systolic functions and
heart output. The research revealed that HDL cholesterol
contained a positive association with vitamin D
concentrations at 0.16 (95% CI: 0.09 — 0.24, p < 0.001)
along with an adjusted R? value of 0.15. HDL cholesterol
variations show that Vitamin D accounts for a 15%
change because this vitamin affects positive lipid
profiles that benefit cardiovascular wellness (figure 1&
2).
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Figure 1
Relationship between vitamin D Levels and ejection
fraction
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Figure 2
Relationship between vitamin D levels and high-density
lipoprotein
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The study revealed a negative correlation between
vitamin D levels and both LVEDV and LVESV
measurements as vitamin D might prevent pathological
changes in heart structure. The study found that LVEDV
showed an inverse correlation with vitamin D levels
through a regression coefficient measurement of -1.29
(95% CI -1.69 to -0.88, p < 0.001) and explaining 28%
of LVEDV variation by vitamin D activity levels.
Research shows a negative link indicating that increased
vitamin D levels tend to decrease the extent of excessive
dilation in the left wventricle. Vitamin D levels
demonstrated a significant negative relationship to
LVESV through the regression coefficient of —0.95
(95% CI: —1.28 to —0.62 P <0.001) when adjusted R2
reached 0.24. The study results suggest that sufficient
vitamin D intake neutralizes ventricular enlargement
which serves as a risk factor for heart failure
development (Figure 3 & 4).

Figure 3
Relationship between vitamin D Levels and left
ventricular end diastolic volume
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Figure 4
Relationship between vitamin D Levels and left
ventricular end systolic volume
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The negative relationship between vitamin D amounts
and LVEDV and LVESV measures creates potential for
vitamin D prevention to stop pathological changes in
cardiac structure. The analysis showed that LVEDV
could be explained by 0.28% of variation when vitamin
D reached 437.2 nmol/L while the regression coefficient
was —1.29 (95% CI —1.69 to —0.88 p < 0.001). The
inverse correlation between vitamin D levels and left
ventricular dilatation indicates that higher amounts of
vitamin D could stop excessive dilation of the heart
chamber. The analysis between vitamin D level and
LVESV revealed an inverse correlation confirmed
through a regression coefficient of —0.95 (95% CI: —1.28
to —0.62, p < 0.001) and 0.24 adjusted R square value.
Research indicates vitamin D acts as an inhibitor against
ventricular dilation that leads to heart failure and related
negative cardiac effects (Figure 3 & 4).

Table 4
Results of Linear Regression Analysis (n=100)
Dependent Independent P- Adjusted
Variable Variable JESHE) Value R?
Ejection Vitamin D 0.21
Fraction (%) Level (0.11t0 0.31) <0.001 0.14
Vitamin D 0.166
HDL (mg/dL) Level (0,09 10 0.24) <0.001 0.15
Left ventricular N
- - Vitamin D -1.29
end diastolic Level (-1.69 10 -0.88) <0.001 0.28
volume (ml)
Left ventricular N
- Vitamin D -0.95
end systolic lad (-1.28 0 - 0.62) <0.001 0.24
volume (ml)
DISCUSSION

The study group consisted mostly of males (80%) in the
57.5-year-old average population. The examination by
Rasouli et al (24) revealed 86.9% male participants in
their study. The mean age is consistent with another
study (25) and also with the average age of 58.6 years
with male participants comprising 82.2% of the group
according to Masudi S, et al (26). Results show minimal
differences between male and female distribution of
cardiovascular risk elements because the gender-based
characteristics appear small enough to avoid skewing the
research findings and demonstrated that hyperlipidemia
together with history of MI and patient age strongly

Page | 610

Copyright © 2024. IIBR Published by Indus Publishers
This work is licensed under a Creative Common Attribution 4.0 International License.



Effect of Vitamin D Level on Severity of Ejection Fraction and Lipid Profile...

Khalil, A. A., et al.,,

affected the VD levels (all p <0.0) (11). Another analysis
showed an inverse relationship between vitamin D
results and patient age with a negative correlation value

of r = —0.290 and a statistical significance level of p =
0.003 (18).

The mean measured VD amount in our study
participants was 42.9 ng/ml. A study shows VD serum
average levels as 33.62 ng/ml but 52.85 percent or 73 of
patients demonstrated insufficient or deficient status (26)
while 58 of patients displayed 15.85 ng/mL 25(OH)D
compared to 13.31 + 12.8 ng/mL (24). The mean serum
vitamin D readings reached 13.35 = 7.49 ng ml
according to the study (55). Research studies have shown
that vitamin D levels averaged 13.35 = 7.49 ng/ml but
this value was significantly lower than reports in the US
and EU. Sun exposure as well as dietary habits and
supplements consumption in the studied region could
explain the observed variance in results. Opposed to
other findings, participants with vitamin D deficiency
experienced increased cardiac mortality during
subsequent follow-up periods according to study results
(26).

In our study group hypertension and diabetes
mellitus affected 66% and 40% of our patients which
exceeds the rates reported by Mahkameh Rasouli, et.al
Research shows that insufficient vitamin D levels create
an extremely strong link toward diabetic foot
complications development. People possessing diabetic
infections along with diabetic ulcers often have severe
vitamin D deficit (24). Multiple research investigations
have utilized vitamin D receptor knockout mice to show
that vitamin D helps regulate BP while potentially
functioning as an antihypertensive agent. Research
shows that 37.3% of hypertensive and 26.8% of diabetic
women had normal serum 25(OH)D levels (27), At the
same time there exists a strong correlation (p = 0.0001)
between serum 25(OH)D levels and coronary
atherosclerosis severity (11).

Vitamin D deficiency exists in directly opposite
correlation to the number of arteries involved in the
disease process (multi vessel disease 83.3%, triple vessel
disease 80%, double vessel disease 28.6%, single vessel
disease 21.7%) with statistical significance and a
negative association between vitamin D level and syntax
score was found (-0.339) while 44% of CAD patients
come from families with CAD history and multiple
linear regression determined diabetes and VD deficiency
as risk factors for severe CAD with a p value of <0.05
(28).

Along with standard CVS risk elements studies
show that VD deficiency provides its own independent
indication of severe CAD development including
stenosis stages and vessel numbers as well as coronary
artery mineralization (18). Studies demonstrating a
prospective analysis showed persons with elevated

IJBR Vol.3 Issue.2 2025 W

serum VD concentrations showed a 16 percent reduction
in risk development for hypertension and also 25 nmol/L
rise in serum vitamin D concentration produces a 5%
reduction in risk for developing hypertension (29).

People in the high SYNTAX scores group had a
roughly 2 times greater severe coronary artery stenosis
incidence rate compared to the group with the highest
25(0OH)D category levels (30). The absorption of
vitamin D3 delivered through oral supplements does not
lead to any substantial improvements in BP levels among
those with VD deficiency and it is also observed BP
reductions affected the systolic measurements in
individuals who were obese and VD deficient along with
persons who were above fifty years of age (31). Short-
term mortality statistics for ACS did not show a
meaningful relationship between VD shortage among
subjects with STEMI, Nevertheless, these patients group
had more VD insufficiency conditions (32). Variations
in study subjects and initial disease seriousness and
research methodologies might account for varied
findings regarding vitamin D deficiency effects on
outcomes across different studies. Our research group
consisting mainly of hypertension, hyperlipidemia and
diabetes which fits the category of advanced
cardiovascular disease risk patients.

Patients demonstrated elevated mean total
cholesterol levels at 214.5 £ 54.9 mg/dL and LDL
cholesterol at 145.5 + 48.5 mg/dL as well as increased
mean triglyceride levels at 216.3 £ 74.3 mg/dL while
mean HDL cholesterol stood at 39.7 + 7.1 mg/dL. HDL
cholesterol shared a strong positive link with vitamin D
concentrations while the relationship between vitamin D
levels and total cholesterol, LDL cholesterol and
triglycerides remained non-existent. Vitamin D
demonstrates a selective impact on the levels of HDL
cholesterol by explaining 15% of HDL cholesterol
variability thus playing a role in preventing unhealthy
lipid profiles and cardiac disease development. The
study produced incredible lipid results with total
cholesterol measuring 4.4 mmol/l and LDL at 3.08
mmol/l and triglycerides at 1.58 mmol/l above the 3.7
mmol/l, 2.6 mmol/l and 1.05 mmol/I reported by Rasouli
et al (24).

The mean ejection fraction value was 41.4 + 9.2 and
the mean end diastolic volume was 28.9 + 41.5 and the
mean end systolic volume was 78.05 + 33.35. The
research finds that Vitamin D shows a positive
significant association with LVEF. When patients
received high dose vitamin D3 for one year they
experienced enhanced heart function and decreased
endopathies and endoeglastolly of the LV by 6.07+2.32
mm and 4.75+2.32 mm respectively, p 0.001 (33).
Subgroup analysis established that patients using
vitamin D showed less LVEDD compared to the control
group when examining both adults and adolescents and
the intervention involving high-dose vitamin D intake
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above 4000 IU/day along with low dose vitamin D
consumption below 4000 IU/day showed decreased
LVEDD (14). Over two months the subjects receiving
high vitamin D dose demonstrated statistically
significant improvements in ejection fraction together
with reduced end diastolic volume levels and heart
failure in the intervention, and also alboumin and VD in
the serum was higher than in the placebo group (34).
Among one subset of hypertensive patients with normal
LVEF there was left ventricular mass and myocardial
performance index impairment in the presence of the low
VD (<20 ng/mL) (35) also clinical studies have shown
inverse association between serum VD levels and the
degree of vascular calcifications (36). Study by
Algowhary M et al enrolled 188 consecutive CAD
patients with a median age of 55(50-62) and 151
(80.3%) were male brought to diagnosis by cardiac
catheterization; and these patients vs 131 normal
controls were compared, the research showed that CAD
patients displayed significantly diminished VD levels of
14.65 ng/mL (9.25-21.45) as compared to the control
group who had 42 ng/mL (32.0-53.0) at p<0.001 (37).

Study indicates that vitamin D supplements
successfully enhance left ventricular ejection fraction
and functional ability among patients who are vitamin D
deficient (34). Evidence also shows that patients with 25
hydroxyvitamin D deficiency encounter higher death
risks from heart failure with left ventricular systolic
dysfunction (38) Patients with heart failure with
preserved ejection fraction (HFpEF) exhibited
significantly lower 25(OH)D levels as compared to
healthy controls (11.4+0.6 ng/mL vs. 19.1£2.1 ng/mL,
P=0.001), and more than 90% showed vitamin D
insufficiency (<20 ng/mL) and 30% deficiency (<10
ng/mL) respwectively (38). Among HFpEF patients, but
not in healthy controls, 25(OH)D levels were positively
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