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ABSTRACT

Background: Cardiovascular complications are predominant cause of global morbidity and mortality, dyslipidemia
and inflammation representing critical risk factors contributing to their prevalence.

Objective: The purpose of this research was to determine the Lipid Profile levels and inflammatory biomarkers as
risk predictors for the cardiac complications and also to compare the clinical results of patients with normal and
abnormal lipid profile.

Methodology: The present study was A case-control study conducted over 12 months involving 400 patients who
were selected and divided into two groups. Group- A with normal lipid profile and Group B with dyslipidaemia.
The biomarkers for Serum lipid profiles were included blood serum levels of LDL, HDL, triglycerides, Cholesterol
and for inflammations, CRP and IL-6 were tested. Data analysis was done using SPSS version 27.0 using paired
and independent t-tests, MANOVA, and Pearson correlation statistical tests. p<0.05 was considered statistically
significant.

Results: Group B showed a high percentage of cardiac complications 28 % as compared to group A with only 10%
of complications (p<0.01). It was found that LDL-C, HDL-C, and CRP are the good predictors of cardiac events.
There was a decrease in LDL-C in Group B (p < 0.001) after statin treatment; however, the inflammatory markers
were still high in Group B, which implies that they still posed cardiovascular risk. The Pearson correlation analysis
revealed positive correlation between increased CRP and cardiac complications and increased LDL-C and cardiac
complications; r= 0.62; r = 0.57 respectively.

Conclusion: High LDL-C, low HDL-C and high CRP values serve as accurate indicators of cardiac diseases.
Although, implementation of lipid-lowering therapy successfully lowered the LDL-C level, persistent inflammation
was a factor that maintained cardiovascular risk.

Keywords: Lipid profile, cardiovascular diseases, dyslipidaemia, cardiac complications, statins, prediction,
therapeutic interventions.
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INTRODUCTION

Cardiovascular complications are the major
cause of mortality globally with estimates
showing that about 18 million people die of the
diseases each year[l]. Another major
modifiable risk factor of CVD is dyslipidaemia,
which is the presence of atherogenic lipids in
the bloodstream which include high LDL-C
level, high triglyceride level, and low HDL-C
level[2]. These lipid changes are associated
with atherosclerosis and result in coronary
artery disease, myocardial infarction, stroke
and heart failure[3]. Evaluation of the lipid
profile levels is part of a routine evaluation of
cardiovascular risk. LDL-C is known as the
‘bad cholesterol’ as it contributes to the plaque
formation in the arteries while a higher HDL-C
is  thought to be  beneficial for
atherosclerosis[4]. Triglycerides, although not
associated in the same way, are usually
increased in persons with metabolic syndrome
and also raise the risk of cardiovascular
disease[5]. It is commonly recognized that
treating hyperlipidemia promptly after an acute
myocardial infarction (AMI) lowers the risk of
coronary  heart disease  (CHD)-related
morbidity and death. But during acute diseases,
lipid and lipoprotein levels fluctuate, delaying
the decision of therapy. There are several
processes that explain these alterations,
including as the acute phase response linked to
an increase in LDL-receptor (R) activity and a
decrease in multiple crucial HDL regulatory
proteins. Acute-phase response is linked to
changes in blood concentrations of
inflammatory markers in addition to lipoprotein
modifications. Higher levels of interleukin (IL)-
6 and C-reactive protein (CRP) are indicative of
an intra-cardiac inflammatory response in
individuals with severe adverse cardiac events
(AMI), which appears to be the outcome of the
development of myocardial necrosis. Still a
significant risk factor for CHD is dyslipidemia.
High levels of total cholesterol (TC), low levels

of low-density lipoprotein cholesterol (LDL-
C), and low levels of high-density lipoprotein
cholesterol (HDL-C) have all been decisively
associated to CHD incidence and death in
epidemiological studies. Thus, while there is
the evidence of association between lipid
profiles and cardiac risk there is still
controversy what lipid levels mean for clinical
practice and how they should be used to address
patients with different cardiovascular risks[6,
7]. The aims and objectives of this study was
therefore to assess the role of lipid profile levels
in determining cardiac medical complication
and discuss how these levels inform clinical
management and treatment. A comparison of
the two groups, the normal lipid and the
abnormal lipid group, will give the researcher
an understanding of the lipid profile’s ability in
the prediction of cardiac events as well as the
benefits of early intervention in the reduction of
the same][8].

MATERIALS AND METHODS

It was a case-control study which was carried
out for twelve months from June 2023 till June
2024 at Ghurki trust & teaching hospital
Lahore, Pakistan. Total n=400 patients were
enrolled in the study, all of them being between
40-70 years of age; A purposive sampling
method was used to ensure the selection of
patients based on their lipid profiles and
absence of any past cardiac complications. the
patients were divided into two groups based on
their lipid profiles. Group- A included n=200
patients with normal lipid profile, while group-
B include n=200 patients with dyslipidaemia.
Patients with a history of previous cardiac
events like myocardial infarction, stroke or
heart failure were excluded from the study to
eliminate the effects of the previous event on
lipid profile and observed outcomes. Patients
between the ages of 40-70 years, with no prior
history of major cardiac events such as stroke,
myocardial infarction or heart failure, in order
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to eliminate confounding factors were included
in the study. Informed consent was obtained
from all the patients. Participants’ permission to
be in the study was sought and the study was
approved by the institutional review board of
Lahore University of Biological & Applied
Sciences (UBAS) a project of Lahore Medical
& Dental college(LM&DC), Lahore, Pakistan,
ref no.: 2023/48D. Participants were asked to
provide their informed consent to take part in
the study, thereby they understood why the
study was being conducted, what was going to
be done and that they were free to withdraw
from the study at any one time without any
reason being asked from them all ethical
considerations were followed for the study. At
baseline, the patients completed a battery of
tests, which included lipid panel analysis
consisting of LDL-C, HDL-C, triglycerides,
total cholesterol and apolipoprotein A1 and B.
Further, the markers of inflammation were also
quantified since they are associated with
cardiovascular risk; C-reactive protein (CRP)
and interleukin-6 (IL-6). Systolic and diastolic
blood pressures, BMI, and fasting glucose
levels were also measured to evaluate metabolic
profile of the participants. Both groups of
patients were monitored for a year with primary
outcomes being new cardiac complications in
form of myocardial infarction, stroke, and heart
failure. Secondary end-points were variations in
lipid biomarkers and inflammatory markers
after interventions like statin therapy and life
style changes in the dyslipidemia group. The
patients were then evaluated at 6 and 12 months
after the intervention to assess lipid profile and
inflammatory markers as well as clinical status.
The statistical analysis of the data was done
with the help of SPSS version 27.0. The
repeated measure t-tests were used to compare
the differences in lipid and inflammatory

markers within the intervention and control
groups while the independent t-tests were used
to compare the differences in these variables
between the intervention and control groups. In
order to determine the combined impact of
lipid, and inflammatory biomarkers on the
development of cardiac complications,
Multivariate Analysis of variance (MANOVA)
was used. Therefore, Pearson correlation
coefficients test was carried out to analyse the
correlation  between  lipid  biomarkers,
inflammatory markers and cardiovascular
events. (p<0.05) was considered as statistically
significant.

RESULTS

Total 400 patients who were enrolled, 200 in
Group- A and 200 in Group B. Age, gender,
BMI, and blood pressure were variables that
comparable across the two groups (p>0.05). At
baseline, however, compared to Group A,
Group B had substantially higher levels of
triglycerides, LDL-C, and inflammatory
biomarkers (IL-6, CRP) (p<0.01). During the
course of a year, Group B experienced a
considerably greater incidence of cardiac
problems (28%) than Group A (10%) (p<0.01).
The greatest significant predictors of these
problems were elevated LDL-C and low HDL-
C. After 12 months (p<0.001) of statin
medication, the mean LDL-C level in Group B
dropped from 168.2 + 25.4 mg/dL at baseline to
130.1 £22.7 mg/dL. Group B had a decrease in
LDL-C, but inflammatory markers like CRP
and IL-6 stayed high, indicating a continued
cardiovascular risk. In contrast, Group A's
inflammatory and lipid indicators did not
change throughout the course of the 12-month
follow-up.
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Table 1: Comparison of Lipid and Inflammatory Markers Between Groups at Baseline and 12

Months
Biomarker Group A Baseline Group B Baseline Group A 12 Group B 12 p-
(n=190) (n=190) Months Months value
LDL-C (mg/dL) 112.5 + 18.6 168.2 £ 25.4 115.3 £ 20.2 130.1 £22.7 <0.001"
HDL-C (mg/dL) 52.1+6.1 384+52 50.2+6.5 43.0+5.6 <0.05"
Triglycerides 148.9 +22.7 224.3 +30.1 146.8 £ 24.0 195.2+29.4 <0.05"
(mg/dL)
CRP (mg/L) 28+1.2 56+1.8 26+13 48+1.6 <0.012
IL-6 (pg/mL) 1.9+£0.6 3.2+1.1 1.8+0.7 29+1.0 <0.012
'Paired t-test comparing baseline and 12-month LDL-C levels within groups.
2Independent t-test comparing HDL-C and triglyceride levels between Group A and Group B.
3 Paired t-test for CRP and IL-6 at baseline and 12 months within groups.
To evaluate the combined impact of lipid There was also a substantial positive
biomarkers (triglycerides, HDL-C, and LDL-C) association between LDL-C levels and

and inflammatory biomarkers (IL-6, CRP), on
the incidence of cardiac problems, a
multivariate analysis of variance (MANOVA)
was performed. The results indicated that
Triglycerides were not substantially linked with
the incidence of problems (p=0.06), whereas
elevated levels of LDL-C, low HDL-C, and
high CRP were significant predictors of cardiac
events (p<0.01), according to the research.
Elevated CRP levels were strongly positively
connected with cardiac issues (r=0.62, p<0.01),
according to Pearson correlation analysis.

cardiovascular events (r=0.57, p<0.01). On the
other hand, there was a negative connection (r=-
0.49, p<0.05) between HDL-C levels and
cardiac problems. These findings imply that
although lipid-lowering medication was
successful in decreasing LDL-C, Group B
patients' ongoing elevation of inflammatory
biomarkers, especially in those with increased
CRP  levels, suggests a  prolonged
cardiovascular risk.

Table 2: MANOVA Results for Lipid and Inflammatory Biomarkers as Predictors of Cardiac

Complications
Biomarker Wilks' Lambda F-value p-value
LDL-C 0.712 8.92 <0.01"
HDL-C 0.853 6.34 <0.05?
Triglycerides 0.932 3.51 0.06?
CRP 0.689 10.21 <0.01"
IL-6 0.724 9.33 <0.01"

I MANOVA test to evaluate the combined impact of lipid and
complications.

inflammatory biomarkers (LDL-C, CRP, IL-6) on cardiac

2 MANOVA test to assess the association of HDL-C and triglycerides with cardiac events.

Table 2: Pearson Correlation Coefficients Betw

een Biomarkers and Cardiac Complications

Biomarker Pearson Correlation Coefficient (r) p-value
LDL-C 0.57 <0.01
HDL-C -0.49 <0.05

Triglycerides 0.32 0.07
CRP 0.62 <0.01
IL-6 0.55 <0.01

! Pearson correlation test to evaluate relationships between LDL-C, CRP, IL-6, and cardiac complications.

2 Pearson correlation test to assess the association between HDL-C, triglycerides, and cardiac complications.
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The fig-1 compares the baseline and 12-month
values of inflammatory and lipid biomarkers for
Group B (dyslipidaemia) and Group A (normal
lipid profile). At baseline, Group B showed
considerably greater levels of triglycerides,
LDL-C, CRP, and IL-6 than Group A. After a
year, statin medication successfully decreased

LDL-C in Group B; nevertheless, inflammatory
markers (IL-6 and CRP) persisted, suggesting
continued cardiovascular risk. Throughout the
trial, Group- B HDL-C levels showed a little
improvement but stayed lower than those of
Group A.

Comparison of Lipid and Inflammatory Biomarkers in Group A vs. Group B
(Baseline and 12 Months)

240

200
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Triglycerides (mg/dL)
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Group A 12 Months Group B 12 Months

Fig-1: Comparative analysis of biomarker levels between Group A (normal lipid profile)
and Group B (dyslipidemia) at baseline and after 12 months.

The MANOVA findings indicated that the
levels of LDL-C and CRP were the most
significant predictors of cardiac problems, with
a respective Wilks' Lambda of 0.689 (F=10.21,
p<0.01) for CRP and 0.712 (F=8.92, p<0.01)
for LDL-C. Triglycerides did not significantly
correlate with cardiac problems (p=0.06),
whereas HDL-C did have a significant role in
predicting complications (Wilks' Lambda =
0.853, F=6.34, p<0.05). The results of the
Pearson correlation analysis showed that there
was a negative association (r=-0.49, p<0.05)
between HDL-C and cardiac events, but a high
positive correlation (r=0.62, p<0.01) between
increased CRP levels and cardiac problems and
LDL-C levels and cardiovascular events.

DISCUSSION

The results of present study suggests that lipid
profile and inflammatory markers are

significant factors in determining the cardiac
risk. In patients with dyslipidaemia, raised
LDL-C levels, reduced HDL-C with high CRP
levels were the main risk factors for adverse
cardiovascular events[9]. However, the fact that
CRP and IL-6 remained elevated in Group B
after statin therapy points towards the fact that
simple reduction of LDL-C may not be enough
to reduce the cardiovascular risk in high-risk
patients[10]. The significant direct relationship
between CRP levels and cardiac events of the
studied subjects = 0. 62, p < 0.01 indicates the
role of inflammation in the development of
cardiovascular disease[11, 12]. Patients with
high CRP and IL-6 levels, even if they managed
to achieve a very low level of LDL-C, were still
at a higher risk of myocardial infarction, stroke
and heart failure. This draws attention to the
fact that focusing on lipid levels as a means of
managing cardiovascular risk could be a
problem[13, 14].
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The continued protective role of the HDL-C
was also confirmed with this study, the HDL-C
levels were found to have an inverse
relationship with Cardiac complications (r=-0.
49 p<0. 05)[15]. This has a implication on the
fact that, in patients with dyslipidemia, it is not
only important to reduce the levels of LDL-C
but also to enhance the levels of HDL-C to
better the cardiovascular prognosis. The small
improvement in the HDL-C levels in Group B,
despite statin therapy, may indicate that, in
some cases, other treatment approaches
including life-style modification and drugs that
raise the level of HDL-C may be required[16,
17]. The weak correlation between triglycerides
and other cardiac events (p=0. 06) may point to
the fact that though triglycerides are raised in
dyslipidemic patients, they are not as potent a
risk factor as LDL-C or HDL-C[18].
Nonetheless, it is naive to ignore the role of
triglycerides in cardiovascular risk, especially
in patients with metabolic syndrome or
diabetes, in whom increased triglycerides are
quite common([19, 20]. In present study despite
a modest reduction in LDL-C following statin
medication (mean reduction of 38.1 mg/dL,
p<0.001), patients in Group B reported
considerably higher cardiac problems. Even in
individuals whose lipid profiles have improved,
inflammation may still be a contributing factor
to cardiovascular risk, as seen by the continuous
rise of inflammatory markers like CRP and IL-
6. By comparison, Group A experienced a much
lower incidence of cardiac events (10%) than
Group B (28%), while having normal lipid
profiles and lower levels of inflammatory
markers.This study supports the concept that in
the management of cardiovascular risk, the
reduction of lipid levels should be
supplemented with the wuse of anti-
inflammatory drugs. This is because despite the
fact that statins have been known to reduce
LDL-C, other therapies that are anti-
inflammatory or life change programs may be
needed for further reduction of the

cardiovascular risk in patients with high
inflammatory markers[21, 22].

CONCLUSION

The findings of current study proved that lipid
profile and inflammatory biomarkers were
significant predictors of the prognosis of
cardiac complications. High LDL-C and
decreased HDL-C levels and increased
fibrinogen and CRP were found to be the most
important risk factors of adverse cardiovascular
outcomes. Indeed, despite the successful
cholesterol-lowering impact of statin therapy,
inflammation remained a considerable threat to
dyslipidaemia patients, evidenced by the
elevated levels of CRP and IL-6.

Conflict of interest:

The authors declared no conflict of interest for
the publication of current study.

Funding:

Nill recived.

Authors’ Contributions

H.C. and A.W. contributed to the study's design,
analysis and data collection, M.A.H. and
S.K.S.G. assisted with statistical analysis and
manuscript drafting. M.M. and M.Z.R. studied
the project, revised the submitted manuscript,
and provided the final approval. All the authors
agreed on publishing the submitted article.
Acknowledgements

We would like express our gratitude towards the
staff at Ghurki Trust & Teaching Hospital,
Lahore, Pakistan for their assistance with
patient handling and collection of data. We are
also grateful to the participants for their
involvement in the study and to our colleagues
and supervisor for their guidance to conduct the
present study.

Data Availability:
The datasets generated and analyzed during the
current study are available from the

corresponding author, upon reasonable request

Page 9 of 11


https://dmlsjournal.com/index.php/January2024/issue/view/volume-1-june-issue-4-2024

Vol. 1 No. 6 (2024): DEVELOPMENTAL MEDICO-LIFE-SCIENCES Hamza Chaudhary et al.

REFERENCES

. Upadhyay RK. Emerging Risk Biomarkers in
Cardiovascular Diseases and Disorders. Journal of
Lipids. 2015;2015(1):971453.d0i:10.1155/2015/
971453

. Martin SS, Blaha MIJ, Elshazly MB, Toth PP,
Kwiterovich PO, Blumenthal RS, et al.
Comparison of a Novel Method vs the Friedewald
Equation for Estimating Low-Density Lipoprotein
Cholesterol Levels From the Standard Lipid
Profile. JAMA. 2013;310(19):2061-8.doi:
10.1001/jama.2013.280532

. Naeem M, Khattak RM, Rehman Mu, Khattak
MNK. The role of glycated hemoglobin (HbA1c¢)
and serum lipid profile measurements to detect
cardiovascular diseases in type 2 diabetic patients.
South East Asia Journal of Public Health.
2016;5(2):30-4.doi: 10.3329/seajph.v5i2.28310

. Miryam Patricia Loor V, Maria Augusta Quijije O,
Daylin Fleitas G, Mirella Dolores C. Comparative
Analysis of the Lipid Profile Before and After
Application of the Nursing Strategy. International
journal of health sciences. 2022;6(1):509-18.doi:
10.53730/ijhs.v6n1.6280

. Swathy M, Saruladha K. A comparative study of
classification and prediction of Cardio-Vascular
Diseases (CVD) using Machine Learning and
Deep Learning techniques. ICT Express.
2022;8(1):109-16.doi: 10.1016/j.icte.2021.08.021

. Lee S, Zhou J, Wong WT, Liu T, Wu WKK, Wong
ICK, et al. Glycemic and lipid variability for
predicting complications and mortality in diabetes
mellitus using machine learning. BMC Endocrine
Disorders. 2021;21(1):94.doi: 10.1186/s12902-
021-00751-4

. Shabana, Shahid SU, Sarwar S. The abnormal
lipid profile in obesity and coronary heart disease
(CHD) in Pakistani subjects. Lipids in Health and
Disease. 2020;19(1):73.doi: 10.1186/512944-020-
01248-0

. Mohd Faizal AS, Thevarajah TM, Khor SM,
Chang S-W. A review of risk prediction models in
cardiovascular disease: conventional approach vs.
artificial intelligent approach. Computer Methods
and Programs in Biomedicine. 2021;207:106190.
do0i:10.1016/j.cmpb.2021.106190

. Hodkinson A, Tsimpida D, Kontopantelis E,
Rutter MK, Mamas MA, Panagioti M.

Comparative effectiveness of statins on non-high
density lipoprotein cholesterol in people with
diabetes and at risk of cardiovascular disease:
systematic review and network meta-analysis.
BMIJ. 2022;376:¢067731.doi: 10.1136/bmj-2021-
067731

10.Wu Z, Liu L, Wang W, Cui H, Zhang Y, Xu J, et
al. Triglyceride-glucose index in the prediction of
adverse cardiovascular events in patients with
premature coronary artery disease: a retrospective
cohort study. Cardiovascular Diabetology.
2022;21(1):142.doi: 10.1186/s12933-022-01576-
8

11.Kaneko H, Itoh H, Kiriyama H, Kamon T, Fujiu
K, Morita K, et al. Lipid Profile and Subsequent
Cardiovascular Disease among Young Adults
Aged < 50 Years. The American Journal of
Cardiology.2021;142:59-65.doi:10.1016/j.amj
card.2020.11.038

12.Wilson PWF, Jacobson TA, Martin SS, Jackson
EJ, Le NA, Davidson MH, et al. Lipid
measurements in  the management of
cardiovascular diseases: Practical
recommendations a scientific statement from the
national lipid association writing group. Journal of
Clinical  Lipidology. 2021;15(5):629-48.doi:
10.1016/j.jacl.2021.09.046

13.Sun JT, Chen Z, Nie P, Ge H, Shen L, Yang F, et
al. Lipid Profile Features and Their Associations
With Disease Severity and Mortality in Patients
With COVID-19. Frontiers in Cardiovascular
Medicine. 2020;7.doi: 10.3389/fcvm.2020.58498
7

14.Moussavi Javardi MS, Madani Z, Movahedi A,
Karandish M, Abbasi B. The correlation between
dietary fat quality indices and lipid profile with
Atherogenic index of plasma in obese and non-
obese volunteers: a cross-sectional descriptive-
analytic case-control study. Lipids in Health and
Disease. 2020;19(1):213.doi:  10.1186/s12944-
020-01387-4

15.Huang J-B, Chen Y-S, Ji H-Y, Xie W-M, Jiang J,
Ran L-S, et al. Neutrophil to high-density
lipoprotein ratio has a superior prognostic value in
elderly patients with acute myocardial infarction:
a comparison study. Lipids in Health and Disease.
2020;19(1):59.doi: 10.1186/s12944-020-01238-2

16.Aggarwal DJ, Kathariya MG, Verma DPK. LDL-
C, NON-HDL-C and APO-B for cardiovascular

Page 10 of 11


https://dmlsjournal.com/index.php/January2024/issue/view/volume-1-june-issue-4-2024

Vol. 1 No. 6 (2024): DEVELOPMENTAL MEDICO-LIFE-SCIENCES

Hamza Chaudhary et al.

risk assessment: Looking for the ideal marker.
Indian Heart Journal. 2021;73(5):544-8.
doi:10.1016/j.1hj.2021.07.013

17.Ridker PM, MacFadyen JG, Glynn RJ, Bradwin
G, Hasan AA, Rifai N. Comparison of interleukin-
6, C-reactive protein, and low-density lipoprotein
cholesterol as biomarkers of residual risk in
contemporary practice: secondary analyses from
the Cardiovascular Inflammation Reduction Trial.
European Heart Journal. 2020;41(31):2952-
61.doi: 10.1093/eurheartj/ehaal 60

18.Targher G, Corey KE, Byrne CD. NAFLD, and
cardiovascular and cardiac diseases: Factors
influencing risk, prediction and treatment.
Diabetes & Metabolism. 2021;47(2):101215.
doi:10.1016/j.diabet.2020.101215

19.Parhofer KG, Laufs U. Lipid Profile and
Lipoprotein(a) Testing. Dtsch Arztebl Int.
2023;120(35-36):582-8.doi:
10.3238/arztebl.m2023.0150

20.Abdalrada AS, Abawajy J, Al-Quraishi T, Islam
SMS. Machine learning models for prediction of
co-occurrence of diabetes and cardiovascular
diseases: a retrospective cohort study. Journal of
Diabetes & Metabolic Disorders. 2022;21(1):251-
61.doi: 10.1007/s40200-021-00968-z

21.Alloubani A, Nimer R, Samara R. Relationship
between Hyperlipidemia, Cardiovascular Disease
and Stroke: A Systematic Review. Curr Cardiol
Rev. 2021;17(6):e051121189015.doi: 10.2174/15
73403x16999201210200342

22.Gaggini M, Gorini F, Vassalle C. Lipids in
Atherosclerosis: Pathophysiology and the Role of

Calculated Lipid Indices in  Assessing
Cardiovascular ~ Risk in  Patients  with
Hyperlipidemia.  International  Journal of

Molecular Sciences. 2023;24(1):75.doi: 10.3390/
jms24010075

This Article May be citied As: Chaudhary H, Waheed A, Hassan MA, Gillani SKS, Magsood M, Raza MZ.
Comparative Evaluation of Lipid Profile and Inflammation for prediction of Cardiac Medical Complications and
Handling: The Prognostic Value of Lipid Profiles and Inflammation in Cardiovascular Disease. Dev Med Life Sci.

2024;1(6):4-11. doi:10.69750/dmls.01.06.057

Publisher’s Note:

Developmental Medico-Life-Sciences remains
neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

DILS
Pubilistien

Developmental Medico-Life-Sciences
Research and Publications Pvt Ltd.

Page 11 of 11


https://dmlsjournal.com/index.php/January2024/issue/view/volume-1-june-issue-4-2024

