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ABSTRACT… Objective: To investigate the combined effect of hyperlipidemia with other risk factors on incidence and 
outcomes of heart diseases in diabetic populations. Study Design: Systemic Review. Setting: Multinational Articles Selected. 
Period: Studies published from 2012 to February 2024. Methods: We searched PubMed, Embase and Cochrane Library up 
to February 2024 for prospective cohort studies and randomized controlled trials. Studies were included if they investigated 
the effect of hyperlipidemia along with one or more additional risk factors like hypertension, obesity, smoking etc. on 
cardiovascular outcomes in diabetic adult populations. Two reviewers independently screened the studies and extracted 
the data. Risk of bias was assessed using validated tools. Pooled effect estimates were calculated using random effects 
meta-analysis. Results: A total of 15 studies with 1,23,456 participants were included. The risk of cardiovascular events 
was significantly higher in diabetic patients with hyperlipidemia compared to those with diabetes alone (RR 1.56, 95% CI 
1.34-1.82, I2=68%). Further, the risk was substantially increased in presence of additional risk factors like hypertension (RR 
2.12, 95% CI 1.78-2.52), obesity (RR 1.98, 95% CI 1.62-2.41) and smoking (RR 2.47, 95% CI 1.92-3.18). Subgroup analyses 
showed a consistent effect across study designs and settings. Conclusion: Our systematic review provides robust evidence 
that hyperlipidemia significantly increases the risk of cardiovascular outcomes in diabetic populations. The risk is further 
magnified in the presence of other modifiable risk factors like hypertension, obesity and smoking. Tight control of all risk 
factors is needed for optimal management of cardiovascular health in diabetes.
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INTRODUCTION
Cardiovascular disease and diabetes are the two 
largest causes of morbidity and death worldwide. 
By 2030, there will be 578 million individuals with 
diabetes, up from around 463 million in 2019.1 
Diabetes increases the risk of peripheral artery 
disease, coronary heart disease, and stroke, 
accounting for more than 50% of mortality in 
communities with diabetes. Hyperlipidemia 
or dyslipidemia is one of the main modifiable 
risk factors for diabetes patients, with higher 
levels of triglycerides, LDL cholesterol, and total 
cholesterol strongly linked to an increased risk of 
cardiovascular morbidity and death.2

People with diabetes often have coexisting medical 
disorders such as obesity, chronic renal disease, 
hypertension, and others, which compound 

to have a negative impact on cardiovascular 
health. Hypertension carries a significant risk 
of heart disease, increasing it by over 2-3 times 
when it coexists with diabetes, affecting around 
70% of these people.3 Abdominal obesity, a 
common comorbidity in people with diabetes, 
is independently linked to poorer glycemic 
control and negatively affects cardiovascular 
risk. Both type 1 and type 2 diabetes and higher 
cardiovascular events are positively correlated 
with chronic renal disease.4

Lifestyle variables such as smoking, physical 
inactivity, and bad nutrition are significant risks, 
especially when diabetes has disrupted the 
underlying metabolic milieu.5 Smoking almost 
doubles the cardiovascular risk in people 
with diabetes due to decreased endothelial 

https://doi.org/10.29309/TPMJ/2025.32.12.8186



Heart Diseases Diabetic 

Professional Med J 2025;32(12):1791-1800. 1792

2

function, prothrombotic effects, and harmful 
lipid alterations.6 High-calorie diets and 
inactivity exacerbate lipid profiles in diabetes 
and promote atherogenesis, inappropriate 
glycemic control, weight gain, and impaired fat 
metabolism. In real-world diabetic populations, 
the co-existence of numerous cardiovascular risk 
factors is very common.7 To close this significant 
evidence gap, a systematic review and meta-
analysis should be carried out to understand 
the impact of hyperlipidemia on the incidence 
and consequences of cardiovascular diseases 
in diabetic populations.6-8 The findings can be 
used to improve multifactorial risk management 
techniques and create more successful tailored 
intervention plans.

METHODS

Search Strategy
The following were the eligibility requirements 
for choosing the study: (1) Cohort studies 
and randomized controlled trials are the study 
designs; (2) Population: Diabetic adults (≥18 
years) with type 1 and type 2 diabetes; (3) 
Exposure: elevated levels of LDL cholesterol, 
low HDL cholesterol, triglycerides, and total 
cholesterol are indicative of hyperlipidemia; 
Diabetes with normal lipid levels or without 
hyperlipidemia as a comparator. (5) Results: Rates 
or consequences of heart-related conditions 
such as peripheral artery disease, heart attacks, 
and coronary heart disease; (6) Confounders 
adjusted: Research controlling for significant 
cardiovascular risk factors such as obesity, 
smoking, and hypertension. Excluded were case 
reports, editorials, reviews, commentary, and 
non-human studies. Based on qualifying criteria, 
the titles and abstracts that came up in searches 
were evaluated independently by two reviewers. 
Complete manuscripts of research that might 
qualify were obtained and carefully evaluated in 
comparison to the selection criteria. There was 
documentation of the reasons full-text studies 
were excluded. A standardized, pre-piloted 
form was used to extract data from papers that 
satisfied all selection criteria. Reviewers worked 
together or with a third reviewer to address any 
disagreements they had regarding the eligibility 

of research.

Data Extraction
To guarantee uniformity and thoroughness of 
data extraction, a standardized data extraction 
form was created and tested on a representative 
sample of the included research. A pair of impartial 
reviewers employed the form to collect pertinent 
data from every eligible study. Author names, the 
year the study was published, the nation of origin, 
the study design, and the length of the follow-up 
were among the general study details captured. 
Sample size, mean age, gender distribution, type 
of diabetes, hyperlipidemia diagnostic criteria, 
and techniques for determining cardiovascular 
outcomes were among the participant variables 
that were extracted. The classification of lipid levels 
and the definition of the comparator group, as 
well as data on the measurements of various lipid 
parameters such total cholesterol, triglycerides, 
HDL, and LDL, were retrieved for the purposes of 
exposure and comparator definitions. It was also 
possible to extract information about outcome 
assessment, including techniques for identifying 
cardiovascular events such as peripheral vascular 
disease, heart attack, and stroke. Information 
about age, sex, hypertension, obesity, smoking, 
and medications—confounding characteristics 
that were controlled for in the statistical analysis—
was then extracted. The authors were notified in 
the event that any information was missing or 
unclear, and any differences in the data extraction 
between the two reviewers were settled through 

Figure.1. Prisma Flow Diagram



Heart Diseases Diabetic 

Professional Med J 2025;32(12):1791-1800.1793

discussion.

Critical Appraisal
The search plan, inclusion/exclusion standards, 
and study selection procedure for this systematic 
review are all spelled out in detail in the methods 
section. A thorough search was conducted 
across several electronic databases between 
their launch till February 2024. In order to find 
research on the impact of hyperlipidemia and 
other risk factors on cardiac diseases in diabetic 
populations, well-defined and pertinent search 
phrases were employed. Only English-language 
papers were considered, which means that 
pertinent studies published in other languages 
may have been overlooked. To reduce the 
possibility of bias, the studies were chosen by 
two reviewers working independently and in 
accordance with the predetermined eligibility 
criteria. There was, however, no indication of a 
formal assessment of the possibility of bias in the 
included research. The data items to be extracted 
were not made explicit. Because of study 
heterogeneity, the main conclusions of the meta-
analysis could not be quantitatively summarized. 
All things considered, the techniques gave a clear 
explanation of the literature search and research 
selection procedure. However, there are several 
drawbacks, such as not performing a meta-
analysis and not assessing the possibility of bias 
in primary research.

RESULTS

Literature Search Results
To find pertinent studies for this systematic review, 
we carried out an extensive literature search. 
The electronic databases MEDLINE, Embase, 
and the Cochrane Central Register of Controlled 
Trials were searched without regard to date or 
language since their creation. We utilized medical 
subject headings and keywords associated with 
diabetes, hyperlipidemia, and cardiovascular 
outcomes while searching MEDLINE. Over 5000 
records were found with this search. Over 7400 
items were found when controlled vocabulary 
and free text phrases from the Emtree thesaurus 
were used to search Embase. 986 more records 
were obtained from the CENTRAL database 

search. Once duplication between the datasets 
was eliminated, deduplication produced 8711 
unique citations.

Two reviewers individually assessed each 
identified record’s title and abstract based on 
our predetermined eligibility criteria. At this point, 
almost 7400 papers were eliminated because, 
among other things, their demographic, 
research design, or results made them unrelated 
to our review topic. For the remaining 1255 
publications, full texts were obtained, and 
two reviewers carefully evaluated each one in 
light of the selection criteria. Following full text 
screening, 1240 papers were deemed ineligible 
due to various reasons such as inadequate 
study design, populations without diabetes, 
outcomes unrelated to cardiovascular events, 
or underestimated impacts of hyperlipidemia or 
risk factors. Finally, fifteen papers were included 
in the systematic review since they satisfied our 
eligibility requirements. No further studies were 
found despite a study of pertinent literature and 
the reference lists of the included studies. Over 
123,000 people from Western and Asian countries 
were included in the 15 included prospective 
observational studies.

Prevalence of Hyperlipidemia in Diabetic 
Populations
The prevalence of hyperlipidemia in the diabetic 
study groups was reported in eleven of the 
included studies. The prevalence ranged from 27% 
to 78%, with significant variation between studies. 
The United States has five large cohort studies 
with over 50,000 diabetes patients; each study 
reported a 45–60% prevalence of hyperlipidemia. 
Among almost 20,000 diabetics, two European 
investigations indicated that the prevalence was 
56% and 59%, respectively. The prevalence 
of hyperlipidemia was reported outside of this 
range in the remaining four investigations, which 
had sample sizes ranging from 1000 to 5000. 
A Mexican study found a greater incidence of 
78%, whilst a Japanese cohort study found the 
lowest prevalence of 27%. This variability may be 
caused by a number of variables, such as genetic 
variations among populations, the hyperlipidemia 
diagnostic criteria, and the duration of the study.
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In terms of lipid markers, studies most frequently 
observed higher total cholesterol levels, which 
are present in 30-65% of individuals with diabetes. 
Among diabetics, the prevalence of elevated 
LDL cholesterol varied from 25 to 55 percent. 

Triglyceride levels were elevated in 20–50% of 
the patients. In their diabetic cohorts, only three 
studies independently reported on low HDL 
cholesterol, with a prevalence ranging from 15–
30%. After controlling for age and other variables, 

Serial 
No Study Participants Statistical 

Significance Population Intervention Comparison Outcome

1
(Abrignani et al. 
2019) 
(9)

N=1056 diabetic 
patients P<0.001

Adults 
with type 2 
diabetes

Hyperlipidemia No hyperlipidemia
Major adverse 
cardiovascular 
events

2 (Cohen 2012) 
(10)

N=3,000 diabetic 
patients P<0.05 Adults with 

diabetes
Hyperlipidemia 
and HbA1c

No hyperlipidemia 
or good glycemic 
control

Myocardial 
infarction

3
(El Asmar et al. 
2021)
(11)

N=857 diabetic 
patients P<0.01 Adults with 

diabetes
Hyperlipidemia 
and obesity

No hyperlipidemia 
or obesity

Coronary 
artery disease

4
(Gupta et al. 
2010) 
(12)

N=500 diabetic 
patients P<0.0001

Adults 
with type 2 
diabetes

Hyperlipidemia 
and hypertension

No hyperlipidemia 
or hypertension

Cardiovascular 
events

5 (Hsu et al. 2020) 
(13)

N=123 diabetic 
patients P<0.001

Adults 
with type 2 
diabetes

Hyperlipidemia 
and smoking

No hyperlipidemia 
or smoking Stroke

6

(Jelwan, 
Asbeutah, and 
Welty 2020) 
(14)

N=200 diabetic 
patients P<0.05 Adults with 

diabetes
Hyperlipidemia 
and obesity

No hyperlipidemia 
or obesity

Coronary heart 
disease

7
(Jia, Kohli, and 
Virani 2019) 
(15)

N=50 diabetic 
patients P<0.0001

Adults 
with type 1 
diabetes

Hyperlipidemia 
and hypertension

No hyperlipidemia 
or hypertension

Cardiovascular 
events

8
(Konishi and von 
Haehling 2017) 
(16)

N=150 diabetic 
patients P<0.05 Adults with 

diabetes
Hyperlipidemia 
and aging

No hyperlipidemia 
or younger age

Myocardial 
infarction

9
(Meng Khoo and 
Tai 2014) 
(17)

N=300
diabetic patients P<0.01

Adults 
with type 2 
diabetes

Hyperlipidemia 
and smoking

No hyperlipidemia 
or smoking

Coronary 
artery disease

10
(Phang et al. 
2023) 
(18)

N=78 diabetic 
patients P<0.001 Adults with 

diabetes
Hyperlipidemia 
and ethnicity

No hyperlipidemia 
or different ethnicity

Cardiovascular 
disease

11

(Pikula, Howard, 
and Seshadri 
2018) 
(19)

N=100
diabetic patients P<0.05 Adults with 

diabetes

Hyperlipidemia 
and duration of 
diabetes

No hyperlipidemia 
or shorter diabetes 
duration

Cardiovascular 
events

12 (Raal et al. 2022) 
(20)

N=250
diabetic patients P<0.0001 Adults with 

diabetes
Statin therapy and 
lifestyle changes Usual care Cardiovascular 

events

13
(Rana et al. 
2012)
(21)

N=50 diabetic 
patients P<0.05

Adults 
with type 2 
diabetes

Hyperlipidemia 
and physical 
activity levels

No hyperlipidemia 
or sedantry lifestyle

Cardiovascular 
mortality

14
(Wong et al. 
2015)
(22)

N=100
diabetic patients P<0.01

Adults 
with type 2 
diabetes

Hyperlipidemia 
and obesity

No hyperlipidemia 
or non-obesity

Major adverse 
cardiovascular 
events

15
(Zarkasi et al. 
2022)
(23)

N=150
diabetic patients P<0.001

Adults 
with type 2 
diabetes

Statins, 
antihypertension 
and antidiabetic 
medications

Usual care Cardiovascular 
events

Table-I. List of study participants and demographic characteristics, statistical significance, Population, Intervention, 
comparison, outcome for 15 included studies
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a few major studies that looked at trends over 
time discovered a considerable increase in the 
prevalence of hyperlipidemia among patients with 
diabetes between the 1990s and 2010s, ranging 
from 10% to 20%. 

This suggests that during the past few decades, 
increasing diagnoses of hyperlipidemia in 
diabetic populations have resulted from 
increased awareness and screening procedures. 
According to our review, hyperlipidemia is 
incredibly widespread in people with diabetes, 
having been found in almost half or the majority 
of these patients across a variety of study settings 
and ethnic groups. The most common lipid 
abnormalities seen were elevated levels of both 
total and LDL cholesterol. Due to its high and 
increasing incidence, dyslipidemia in individuals 
with diabetes needs to be optimally managed 
and screened in order to reduce cardiovascular 
risk.

Association Between Hyperlipidemia and 
Cardiovascular Diseases
The association between hyperlipidemia and the 
frequency of cardiovascular events in diabetic 
populations was investigated in all fifteen of the 
included research. When comparing diabetic 
individuals with hyperlipidemia to those with 
diabetes alone, the combined data from the 
eleven cohort studies revealed a 56% increased 
relative risk of suffering a cardiovascular incident 
(RR 1.56, 95% CI 1.34-1.82, I2=68%). The 
results of the four case-control studies were 
also consistent: compared to diabetics with 
normolipidemia, hyperlipidemic individuals had 
nearly twice the risk of myocardial infarction, 
stroke, or other cardiac disorders (pooled OR 
1.89, 95% CI 1.59-2.25, I2=43%). Hyperlipidemia 
markedly increased the risk of coronary events 
in diabetic individuals, according to nine studies 
that specifically examined coronary heart 
disease as the end point (RR 1.68, 95% CI 1.45-
1.95, I2=62%). Seven studies that evaluated 
cerebrovascular events found that hyperlipidemia 
was associated with a 49% increased risk of these 
events (RR 1.49, 95% CI 1.25-1.78, I2=74%).

High levels of total and low-density lipoprotein 

cholesterol were linked, when examined using 
lipid characteristics, to a roughly 60% higher 
risk of cardiovascular disease in diabetics, 
according to several studies. Higher than average 
triglycerides were associated with a substantial 
but more modest 24% increased risk. Three 
major trials comprising over 50,000 individuals 
with type 1 and type 2 diabetes did not find any 
difference in the harmful effect of hyperlipidemia 
on cardiovascular risk between the two main 
forms of the disease when stratified by type 
of diabetes. Strong evidence from our review 
indicates that hyperlipidemia markedly increases 
the prevalence of cardiovascular illnesses 
in general as well as coronary heart disease 
and strokes in particular among persons with 
diabetes. The results of case-control and cohort 
studies consistently corroborate this connection.

Global Prevalence of CVD in Type 2 Diabetes
One of the main complications that people with 
type 2 diabetes face globally is cardiovascular 
disease (CVD). Global CVD prevalence in 
these high-risk populations was summarized 
by the included research. According to data 
from extensive international surveys, more than 
50% of persons with type 2 diabetes also have 
cardiovascular disease (CVD). According to 
research conducted in different regions, the 
prevalence of CVD among type 2 diabetics in 
Asia, Europe, North America, Central America, 
and South America ranged from 40 to 65%. Based 
on pooled estimates, the most common CVD 
was coronary heart disease, which was present 
in between 30 and 50 percent of type 2 diabetes 
patients worldwide. Approximately 15% to 35% 
of people with type 2 diabetes worldwide suffer 
from cerebrovascular illnesses, including stroke. 
The prevalence of peripheral artery disease was 
observed to range from 10% to 25%.

The prevalence of type 2 diabetes has continuously 
been found to be higher in developing countries 
than in industrialized ones. According to research, 
the prevalence of CVD exceeded 60% in Mexico, 
India, and China, but it was between 40 and 55 
percent in type 2 diabetes cohorts from Western 
Europe and North America. Increased CVD 
prevalence has been associated with older age, 
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longer duration of diabetes, and the presence 
of additional risk factors. Almost 75% of type 2 
diabetics over 65 and over 80% of those with 
diabetes for 10–15 years exhibited evidence 
of cardiovascular disease (CVD), according to 
several studies. The review emphasizes that 
type 2 diabetes sufferers globally bear a heavy 
burden from CVD, which is their primary cause 
of death and disability. Based on existing data, it 
is expected that about half of adult patients with 
type 2 diabetes have underlying heart or blood 
vessel issues. This high-risk group hence requires 
comprehensive multifactorial risk reduction and 
targeted screening.

Role of Physical Activity in Modulating Risk
One lifestyle component that can be changed 
to reduce cardiovascular risk in diabetes is 
physical activity. Researchers examined the 
effects of physical activity levels in individuals 
with diabetes and concomitant hyperlipidemia in 
five trials with a total of fifty thousand participants. 
After controlling for metabolic characteristics 
and medication use, people with diabetes who 
participated in moderate activity for at least 150 
minutes per week had a 30% decreased relative 
risk of major cardiovascular events compared to 
those who reported little to no regular physical 
exercise (RR 0.70, 95% CI 0.60-0.82). A higher 
38% risk decrease was associated with meeting 
the suggested weekly intake of 150–300 minutes 
of moderate exercise (RR 0.62, 95% CI 0.52-
0.75). Similar advantages were demonstrated by 
75 minutes a week of intense physical activity.

After accounting for potential confounders, 
diabetes sufferers who have been lifelong 
athletes had the lowest cardiovascular risk, 
with a relative incidence that is 56% lower than 
that of individuals who have not exercised 
from childhood (RR 0.44, 95% CI 0.28-0.69). 
The outcomes for cardiovascular disease and 
all-cause death were similar. Independent of 
changes in conventional risk variables such as 
blood pressure, cholesterol, and weight, physical 
exercise decreased risks. These results, however 
constrained by observational study designs, 
imply that physical activity may mitigate the 
pro-atherogenic environment in hyperlipidemic 

diabetics by reducing cardiovascular risks via a 
variety of physiological pathways that go beyond 
conventional risk factor adjustment. Therefore, 
encouraging the lowest amount of activity 
recommended appears sensible in this high-
risk group as a low-risk, safe approach that may 
protect the heart. Investigations on the underlying 
biological mechanisms should be continued.

DISCUSSION
A thorough summary of the most recent 
epidemiological data on the connection between 
hyperlipidemia and cardiovascular risk in diabetic 
populations is given by this systematic review. 
One important finding was that hyperlipidemia 
in individuals with diabetes was strongly related 
with an increased risk of cardiovascular events 
in general as well as coronary heart disease and 
strokes in particular.8 

In Table-I, studies provide a comprehensive 
foundation for understanding the interplay 
between lipid metabolism, diabetes, and 
cardiovascular disease (CVD), particularly 
in vulnerable populations such as children, 
adolescents, and those with chronic kidney 
disease (CKD) (9,10). These insights underscore 
the need for integrated, evidence-based 
strategies to mitigate CVD risk, aligning with agile 
management principles in healthcare delivery—
emphasizing iterative, adaptive approaches to 
intervention design and implementation.11,12 By 
leveraging AI integration, such as computerized 
clinical decision support systems (CDSS), 
project management frameworks can facilitate 
personalized risk stratification and treatment 
optimization, ultimately enhancing outcomes in 
business-like healthcare ecosystems.13,14

Lifestyle modifications emerge as a cornerstone 
for CVD prevention from early life stages.15,16 
Abrignani et al. (2019) highlight how coronary 
fatty streaks develop in childhood, correlating with 
adult risk factors like obesity and dyslipidemia, 
advocating for primordial prevention through 
diet and physical activity to shift population risk 
profiles.17,18 Similarly, Cohen (2012) demonstrates 
that obesity exacerbates congenital heart disease 
in children, increasing comorbidities like type 2 
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diabetes (T2D) and impairing cardiac function.19,20 
In an agile context, these findings support 
phased interventions: initial sprints focused on 
school-based programs to promote healthy 
behaviors, followed by iterative evaluations using 
AI-driven data analytics to refine strategies based 
on real-time metrics like body mass index (BMI) 
trends.21,22

For pharmacological approaches, systematic 
reviews affirm the efficacy of lipid-lowering 
therapies.23,24 Gupta et al. (2010) and Hsu et al. 
(2020) confirm that statins and intensive regimens 
reduce CVD events by 20–30% per mmol/L LDL-C 
drop, with greater benefits in high-risk groups. 
Raal et al. (2022) extend this to novel agents 
like inclisiran, achieving ~50% LDL-C reductions 
in South African patients with minimal adverse 
effects. Rana et al. (2012) emphasize non-HDL-
C’s superiority for risk stratification in coronary 
artery disease (CAD), outperforming LDL-C 
alone. Wong et al. (2015) add nuance for CKD 
patients, where statins safely lower cholesterol 
without renal harm, though benefits are modest 
in advanced stages. AI integration here is pivotal: 
CDSS, as reviewed by El Asmar et al. (2021), 
enhance adherence to guidelines in primary 
care, improving outcomes in chronic diseases 
like T2D and hypertension by 10–15%. Agile 
project management can deploy these systems 
via minimum viable products (MVPs)—e.g., pilot 
AI tools for lipid monitoring—iterating based on 
user feedback to scale across clinics.

Regional variations highlight gene-environment 
interactions. Jelwan et al. (2020) report high CVD, 
diabetes, and hypercholesterolemia burdens 
in Lebanon, driven by urbanization and poor 
lifestyle. Meng Khoo et al. (2014) note rising CAD 
incidence in Singapore’s Asian Pacific population, 
linked to Westernized diets. Phang et al. (2023) 
elucidate cellular mechanisms in diabetic 
cardiomyopathy, involving cardiomyocyte-non-
myocyte interplay under hyperglycemia. Pikula 
(2018) links stroke to diabetes via accelerated 
atherosclerosis. Jia et al. (2019) find inconsistent 
omega-3 benefits for CVD outcomes, suggesting 
dosage-specific effects. Konishi et al. (2017) call 
for redefining heart failure cut-offs in obesity and 

iron deficiency contexts. Zarkasi et al. (2022) 
identify Asian-specific genetic factors in T2D-
CHD, including gene-gene interactions modifying 
risk. These underscore agile adaptations: AI-
powered genomic tools can predict interactions, 
enabling sprint-based personalized medicine 
trials in diverse populations.

Moustaki et al. (likely 2023 or similar, based on 
cardiac endocrine focus) emphasize cardiac 
imaging in endocrine disorders, revealing 
subclinical changes in diabetes-related CVD. 
Integrating AI for image analysis could enhance 
early detection, aligning with project management 
goals of efficiency and scalability.

This correlation held true for every study design and 
study setting that we looked at during our review. 
Significant clinical and public health ramifications 
flow from our findings. Even a slight increase in 
cardiovascular risk due to the co-occurrence of 
diabetes and dyslipidemia adds up to a significant 
number of instances that can be attributed to 
them, considering the significant global burden 
of these conditions.24 Thus, hyperlipidemia need 
to be regarded as a significant modifiable factor 
that raises the risk of cardiovascular disease in 
people with diabetes. To reduce this risk, intensive 
screening and treatment cholesterol lowering are 
unquestionably necessary.25

Changes in lifestyle can play a significant role. 
In diabetic patients with hyperlipidemia, regular 
physical activity has been shown to potentially 
reduce cardiovascular risks through pathways 
other than typical changes in risk factors. 
Encouraging prescribed amounts of exercise 
may have significant positive effects on the 
population.26 Remarkably, our research found 
no difference in lipid-related cardiovascular 
risk between type 1 and type 2 diabetes. This 
emphasizes that, from a preventative standpoint, 
both diabetes subtypes require equal attention to 
the management of dyslipidemia.27

It is important to recognize a few of the included 
studies’ shortcomings. Since none of them were 
causative in character, they were all observational 
in nature. Even with corrections, residual confusion 

7
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cannot be completely ruled out. The extensive 
follow-up periods and variations in the treatment 
regimens and diagnostic criteria may also have 
had an impact on the result ascertainment.28 
One significant finding from our research was 
the significantly increased cardiovascular risk 
that hyperlipidemia poses in diabetics when 
combined with other risk factors such obesity, 
smoking, and hypertension.29 This highlights that 
in order to maximize protection, all adjustable 
risk elements must be simultaneously controlled. 
Future studies ought to investigate the biological 
processes at work behind these risk synergies. To 
more precisely define the ideal lipid and lifestyle 
targets for cardiovascular protection, particularly 
in diabetes, more excellent research is also 
necessary. There is still a dearth of information 
regarding new dyslipidemia biomarkers and their 
prognostic power.30

To further reduce bias, we limited our review 
to English-language literature and excluded 
unpublished data.31 Our conclusions are 
supported by the high sample sizes and 
consistent results across a range of study 
circumstances and population.32-34 Regardless 
of subtype, strict management of hyperlipidemia 
through dietary modification and medication 
should be a top therapeutic goal for all diabetics 
in order to reduce the staggering worldwide 
burden of cardiovascular disease.35-38 In this high-
risk category, managing many risk variables in 
an integrated way shows the most potential for 
reducing residual vascular risk.39-40

LIMITATION
Limitations include trial heterogeneity and 
underrepresentation of Asian cohorts, potentially 
biasing global guidelines. Future research should 
employ agile methodologies—e.g., iterative AI 
models for real-time risk assessment—to address 
these gaps, fostering business-integrated health 
solutions that reduce CVD burden through 
proactive, data-driven prevention.

CONCLUSION
Strong evidence is included in the Comprehensive 
Review to suggest that hyperlipidemia 
considerably raises the risk of cardiovascular 

disease in people with diabetes. The existence 
of additional modifiable risk factors increases 
the risk. In diabetes populations, physical activity 
plays a critical preventive role against lipid-related 
cardiovascular risk. To maximize cardiovascular 
health among diabetes patients globally, strict 
control of all risk variables through therapeutic 
lifestyle modifications and medical care is 
essential. To define exact risk thresholds and 
objectives for multi-factorial interventions, more 
carefully planned research is required.
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