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Abstract 

Dyslipidemia refers to a bizarre lipid profile characterized by increased cholesterol and/or triglyceride levels and 
decreased levels of excess density lipoprotein (HDL) cholesterol. It is not unusual comorbidity in people with 
diabetes and poses a high risk for cardiovascular disease (CVD). Powerful control of dyslipidemia in diabetes 
requires a complete method that includes way-of-life adjustments and pharmacological interventions. manner of 
existence modification, including adopting a wholesome phase weight reduction plan and increasing physical 
interest, plays a critical role in coping with dyslipidemia. A diet low in saturated fats, trans fats, and LDL 
cholesterol, blended with an emphasis on consuming high-fiber components and omega-3 fatty acids, can enhance 

lipid profiles. Ordinary exercise can decrease HDL cholesterol levels and weight loss, in addition to supporting 
dyslipidemia management. At the same time, my way of life changed with diabetes, and pharmacological treatment 
plans were prescribed regularly. Statins are the cornerstone of dyslipidemia treatment because of their ability to 
lower low-density lipoprotein (LDL) cholesterol levels. In humans with diabetes, statin remedies have been 
suggested to reduce the risk of CVD, regardless of the baseline lipid degrees. Different lipid-lowering dealers, 
including ezetimibe, bile acid sequestrants, and PCSK9 inhibitors, can be used as upload-on remedies to enhance 
lipid profiles. In recent years, modern formulations of antidiabetic tablets have been shown to have beneficial 
effects on lipid parameters in patients with diabetes. Sodium-glucose co-transporter-2 (SGLT-2) inhibitors and 

glucagon-like peptide-1 receptor agonists (GLP-1 RAs) have cardiovascular and lipid-lowering effects. SGLT-2 
inhibitors reduce LDL cholesterol and triglyceride levels simultaneously with LDL-HDL cholesterol production, 
whereas GLP-1 RAs generally reduce triglyceride and LDL cholesterol levels.   

Keywords: dyslipidemia; diabetes; lipid therapies; ldl cholesterol; hdl cholesterol; cholesterol absorption 
inhibitors; cardiovascular complications; blood sugar control; monitoring 

Introduction 

The association between diabetes and heart disease was first described more 

than a century ago. Two decades later, in 1906, it was hypothesized that this 

association was caused by atherosclerosis. The importance of diabetes as a 

cardiovascular disease (CVD) risk factor was established following the 

Framingham Study, which was subsequently confirmed by other landmark 

studies [1,2]. The magnitude of diabetes as a CVD risk factor is substantial,  

with an increase in the cardiovascular risk. Many guidelines regard diabetes 

as coronary heart disease (CHD) risk equivalent [3 – 5]. This concept was 

originally based on a Finnish cohort [6], which showed a comparable risk of 

CHD outcomes, such as myocardial infarction (MI) and CHD death, between 

subjects with type 2 diabetes mellitus (T2DM) for > 10 years and those with 

established CHD (Figure 40.10 ). 
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Figure 40:10 Equivalence of cardiovascular risk in patients with previous coronary heart disease (CHD) and those with diabetes. MI, 

myocardial infarction. Reproduced from Haffner et al. [6] , with permission from Massachusetts Medical Society. 

This was still apparent after adjusting for known risk factors such as age, sex, 

hypertension, total cholesterol, and smoking. The Organization to Assess 

Strategies for Ischemic Syndromes (OASIS) study showed that patients with 

diabetes and no previous CVD have the same long-term morbidity and 

mortality as patients with established CVD but no diabetes after 

hospitalization for unstable coronary artery disease (CAD) [7]. However, 

there is a wide variation in the rate of CHD in diabetes, which depends on 

the population studied, the duration of diabetes, and existing risk factors 

[8,9]. This equivalence has not been confirmed in a subsequent study, and it 

seems less valid in older subjects, where those with existing CHD have a 

greater risk than non-CHD patients with diabetes [9,10]. Most of the 

literature on CVD risk and diabetes considers only T2DM. Although people 

with type 1 diabetes mellitus (T1DM) are at an increased risk of CVD 

[11,12], no study has specifically examined whether subjects with T1DM 

have a CVD risk that is comparable to or higher than that of those with 

T2DM. T1DM may be associated with a high risk of premature CVD. In a 

cohort of 292 patients with T1DM followed for 20 – 40 years, the cumulative 

mortality rate from CAD was 35% years by 55 years of age [11]. As T1DM 

mostly presents at an earlier age, it remains more difficult to assess and 

compare, but the rates of CVD increase at all ages [13]. Concomitant CVD 

risk factors also differ according to diabetes type. For example, patients with 

T1DM have a two - to three-fold increase in the risk of developing CHD and 

stroke later in life. This risk was notably higher in patients with nephropathy. 

Other markers of CVD risk in people with diabetes include diabetic 

retinopathy, autonomic neuropathy, erectile dysfunction, micro albuminuria, 

and proteinuria [14]. In general, individuals with diabetes have a two - to 

fourfold CVD risk compared with those without diabetes [15]. Although 

guidelines do not recommend formal CVD risk estimation in patients with 

diabetes because of the significant risk these patients already have and the 

tendency of the Framingham algorithm to underestimate the risk in this 

group, clinicians may still opt to estimate the risk by employing various risk 

calculators, of which the UK Prospective Diabetes Study (UKPDS) is the  

most commonly used [16]. It should be noted, however, that these risk 

calculators predict risk with variable accuracy [17]. As all methods of CVD 

risk estimation suffer from distinct limitations, clinical judgment remains 

necessary to accurately assess risk and select and titrate the appropriate 

treatment [18,19]. 

Cardiovascular disease risk factors in diabetes                                                                  

Glucose                                                                                                                                                                

A hazard continuum exists throughout a broad glucose attention range that 

includes individuals without diabetes, with the hazard of CVD being lowest 

when fasting blood glucose is 4 – 4.9 mmol/L [20 – 22]. Regardless of the 

proper - setup affiliation between blood glucose and atherosclerosis, few 

studies have investigated the development of cardiovascular outcomes 

through a reduction in blood glucose. In T1DM, the Epidemiology of 

Diabetes Interventions and Complications (EDIC) examination [23] which 

followed topics after the completion of the Diabetes Management and 

Headaches Trial located that glucose reduction is associated with a long-term 

benefit for cardiovascular headaches, which have become the most effective 

years after recruitment. In T2DM, 10 - 12 months follow-up records from 

the UKPDS in-depth glucose therapy showed lengthy-term benefits and bio-

effects on macro-vascular consequences [24]; but, in contrast to the 

microvascular benefits, chance discounts for MI and death from any motive 

had been determined most effective with prolonged post-trial compliance 

with - up (figure 40.11.). these results cautioned that stepped-forward 

glucose management may result in a bigger cardiovascular danger reduction 

in patients with T1DM than among those with T2DM, which is consistent 

with the results of a previous meta-analysis. Furthermore, neither the current 

action in Diabetes and Vascular disorders: Preterax and Diamicron Modified 

launch controlled assessment (develop) [25] nor the action to govern 

Cardiovascular danger in Diabetes (ACCORD) [26] trials, every which 

includes an extra of 10 000 participants, could not display a significant 
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Figure 40:11 Results of the UK Prospective Diabetes Study (UKPDS) at 10 years follow - up. Reproduced from Holman et al. [24], with 

permission from Massachusetts Medical Society 

beneficial effect on CVD outcome whilst targeting close to - regular glucose 

tiers in T2DM as determined by using an HbA 1c < 6.5% (48 mmol/mol) 

(Figure 40.12 ). extra worrying turned into the finding within the ACCORD 

trial that near-everyday glucose control changed into related to a 

significantly multiplied risk of dying from any cause and loss of life from 

cardiovascular reasons, the very results of the trial became designed to save 

you [27]. numerous other outcomes trials are underway, to improve our 

knowledge of glycemic manipulation and CVD [28]. 

 
Figure 40:12 Effects of improved diabetes control to an HbA 1c < 6.5% (48 mmol/mol) in the ACCORD and ADVANCE studies. CVD, 

cardiovascular disease; Lo, intensive glycemic control; Hi, conventional glycemic control. Data from ACCORD group N Engl J Med 2008; 

358 :2545 and ADVANCE group N Engl J Med 2008; 358 :2560. 

Dyslipidemia compared with hyperglycemia, focused dyslipidemia, has 

established plenty extra effective in preventing the macro vascular headaches 

of diabetes; however, for many years the benefits of intervention on 

lipoproteins as cardiovascular hazard factors in diabetes had been unsure. 

The fundamental cause was that humans with diabetes were excluded from 

trials of lipid-decreasing cures. Therefore, no statistics exist from early 

studies of bile acid sequestrants, fibrates, or nicotinic acidThe motives for 

the extra CVD hazard in diabetes are several and vary in the components 

associated with lipid abnormalities visible in diabetes. Greater glycation of 

lipoproteins has direct effects on lipoprotein metabolism, as glycated 

lipoproteins are handled otherwise via lipoprotein receptors, especially of the 

scavenger institution, as a consequence of atherogenesis [29]. More desirable 

glycation also amplifies the outcomes of oxidative stress on lipoproteins and 

therefore influences both T1DM and T2DM [30]. The period of diabetic  

dyslipidemia refers to the lipid abnormalities normally observed in men and  

women with T2DM and is synonymous with atherogenic dyslipidemia 

[31,32]. It is characterized by accelerated triglyceride-rich remnant 

lipoproteins(hypertriglyceridemia), small, dense LDL particles, and low 

high-density lipoprotein (HDL) cholesterol concentrations. Several factors 

are likely responsible for diabetic dyslipidemia: the effects of insulin on liver 

Apolipoprotein production, downregulation of lipoprotein lipase (LPL) as 

opposed to hepatic lipase, increased cholesteryl ester transfer protein (CETP) 

activity, and peripheral effects of insulin on adipose tissue and muscle.                                                       

Low-density lipoprotein cholesterol                                                                                      

LDL cholesterol has been identified as the primary target for lipid-lowering 

therapies. Analysis of the UKPDS showed that LDL cholesterol was the 

strongest risk factor for CHD in this population, followed by HDL 
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cholesterol was the second strongest [33]. Even relatively modern studies 

discouraged recruitment or restricted entry to patients with 

hypercholesterolemia and reasonable glycemic control (HbA 1c < 8% [64 

mmol/mol]) as in the Scandinavian Simvastatin Survival Study (4S) [34]. 

Only recently have studies recruited large groups of T2DM patients. The 4S 

trial included 202 of the 4444 participants with diabetes. In this small group 

of subjects, simvastatin therapy was associated with a 55% reduction in 

major CHD (fatal and non-fatal CHD) ( P = 0.002) compared with a 32% 

reduction in major CHD in Subjects without diabetes [35]. It was concluded 

that the absolute benefit of cholesterol-lowering in patients with diabetes 

may be greater than that in patients without diabetes because patients with 

diabetes have a higher absolute risk of atherosclerotic events and CHD. This 

perception was later confirmed by several other research that also recruited 

people with diabetes as a subgroup [36]. some of the studies had been 

specifically done with statins in diabetes. The maximum quality of these had 

been the Collaborative Atorvastatin Diabetes look at (playing cards) [37] and 

coronary heart protection looked at (HPS) [38], in which topics were 

randomized in a double-blind placebo-controlled style to 10 mg/day 

atorvastatin in cards and 40 mg/day simvastatin in the HPS. This produced a 

40% and 33% reduction in LDL cholesterol related to a 37% and 31% 

discount in blended cardiovascular endpoints, respectively. The HPS is the 

most important statin examined to and protected a subgroup of 5963 patients 

with diabetes (29% of the entire look-at group) [39]. The playing cards trial 

only included people with diabetes and a couple of additional threats (e.g., 

control hypertension and/or micro albuminuria) but without earlier overt 

CVD. They looked at becoming terminated two years prematurely, showing 

surprising early benefits. By way of evaluation, Atorvastatin has a look at for 

Prevention of Coronary coronary heart disease Endpoints in Non - Insulin - 

based Diabetes Mellitus (ASPEN) study of comparable design to playing 

cards and additionally the usage of atorvastatin showed a non-significant 

15% discount on activities [40]. In stop-level diabetes with renal failure, 

competitive LDL cholesterol reduction reduced occasions by a non - 

significant eight% notwithstanding a 41% reduction in LDL cholesterol [41]. 

thus, the benefits of statin treatment appear to arise early in the course of 

diabetes. Therefore, the gathered evidence supports the efficacy of statin 

therapy in decreasing cardiovascular risk in patients with diabetes. A meta-

analysis that evaluated the efficacy of cholesterol-decreasing therapy in 18 

686 humans with diabetes in 14 randomized trials of statins suggested a 9% 

proportional reduction in all-cause mortality and a 21% proportional 

discount in the main vascular activities, in keeping with a 1mmol/L discount 

in LDL cholesterol (40.13) [42]. Information on diabetes and different pills 

that reduce LDL cholesterol in humans with diabetes was excluded from the 

trials of bile acid 

 
Figure 40:13 Comparison of the effects of reducing low density lipoprotein (LDL) cholesterol on cardiovascular events in patients with and 

without diabetes. Reproduced from Cholesterol Treatment Triallists Collaborators. Lancet 2005; 366 :1267 – 1278, with permission from 

Elsevier. sequestrants. 

The cholesterol absorption inhibitor, ezetimibe, works by lowering the upper 

intestinal cholesterol concerning surrogate marker measurements and 

pointers of potentially detrimental effects [44]. Two ongoing trials, the 

Improved Reduction of Outcomes: Victorian Efficacy International Trial 

(IMPROVE-IT), in which simvastatin plus ezetimibe was compared to a 

placebo, and the Study of Heart and Renal Protection (SHARP) trial, in 

which simvastatin plus ezetimibe was compared to a placebo, will hopefully 

provide answers to these questions.  

Low-density lipoprotein subfraction.                                                                                                         

LDL elegance accommodates a heterogeneous population of debris [45]. 

LDL is heterogeneous in terms of lipid composition, fee, density, particle 

length, and shape. The sizes of LDL particles fall between those of large 

triglyceride-enriched very-low-density lipoprotein (VLDL) particles and 

dense and small protein-rich HDL. Furthermore, this small dense LDL debris 

can be more atherogenic than could be suspected by using their concentration 

alone, because in vitro and cell way of life studies propose that they are more 

readily oxidized and glycated. Oxidized LDL provides LDL cholesterol to 

atherosclerotic plaques in an unregulated manner via uptake by macrophages 

and is elevated in diabetes [46]. Every other component is the fatty acid  

composition of the LDL particles. Linoleic acid is the principal 

polyunsaturated fatty acid in LDL particles and its levels are elevated in  

diabetes. This may be due to a decreased interest in the insulin-sensitive 

enzyme, 5 α - desaturase. There is a robust correlation between linoleic acid 

inside LDL particles and the propensity of LDL particles to oxidize. Out-of-

control diabetes results in extended free radical formation, which in turn 

results in expanded oxidation. LDL debris is smaller and denser and brings 

rather less LDL cholesterol in line with the particles. Estimation of the LDL 

cholesterol may also, therefore, be misleading as there can be greater LDL 

debris for any cholesterol concentration. huge numbers of studies, inclusive 

of the Quebec Cardiovascular examination [47], have confirmed the 

association of small dense LDL with CVD which pronounced that men with 

small dense LDL particles had a multiplied danger of CAD in comparison 

with guys with ordinary-sized LDL debris, impartial of LDL cholesterol, 

triglyceride, and the total LDL cholesterol: HDL cholesterol ratio; however, 

no potential studies have specifically examined whether altering particle 

length profiles effects benefits aerobic vascular activities even though 

evaluation of the Veterans Affair's high-Density Lipoprotein LDL 

cholesterol Intervention Trial (VA - HIT) take a look at and recommend 

some functions for this mechanism [48]. even with powerful LDL cholesterol 
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treatment, the residual risk of similar cardiovascular occasions remains 

excessive, emphasizing the importance of enhancing other abnormalities and 

different CVD danger elements typically observed in these Patients 

Triglycerides 

The reason for elevated triglyceride levels in diabetes is complex; however, 

because of this derangement, it is recommended that diabetes should no 

longer be called mellitus but as an alternative lipid [49]. Defects in insulin 

motion and hyperglycemia can result in adjustments in the plasma 

lipoproteins of patients with diabetes. Instead, especially in the case of 

T2DM, obesity and insulin-resistant metabolic disarray, which is the basis of 

this form of diabetes, could result in lipid abnormalities and one-of-a-kind 

hyperglycemia [32]. This molecular interplay between lipid and 

carbohydrate metabolism has led to what is probably termed a " lipocentric 

" view of the pathogenesis of insulin resistance and T2DM [50]. As fatty 

acids have a primary function in insulin sensitivity, obesity, and T2DM, it 

follows that the main disturbance in lipoprotein metabolism in diabetes is 

discovered inside triglyceride-rich lipoproteins, stemming from 

abnormalities in chylomicron synthesis and clearance [51]. Triglycerides 

(additionally called triacylglycerol) are fashioned from a single molecule of 

glycerol combines with 3 fatty acids and constitutes a heterogeneous 

organization of molecules that are regularly measured collectively as the " 

own family " of analytes [52]. Accelerated serum triglyceride levels are 

associated with an increased risk of atherosclerotic events [53,54]. As high 

serum triglyceride levels are related to unusual lipoprotein metabolism, as 

nicely as with other cardiovascular risk elements inclusive of weight 

problems, insulin resistance, diabetes, and coffee stages of HDL cholesterol, 

it turns into a greater difficult to differentiate between purpose and impact 

and established hypertriglyceridemia as an independent component of 

aerobic vascular hazards. Hypertriglyceridemia has no apparent effect on 

atherosclerotic vascular ailments, making it difficult to prove that extended 

triglyceride levels are a risk factor [55].However, numerous meta-analyses 

have reported that triglycerides are an independent risk factor for CHD 

[54,56,57]. 

The two major components of plasma triglycerides are exogenous (i.e., from 

nutritional fat) carried in chylomicrons and endogenous (from the liver) 

carried in VLDL debris. In capillaries within fats and muscular tissues, these 

lipoproteins and chylomicrons are hydrolyzed with the aid of LPL into free 

fatty acids. LPL is activated by Apolipoprotein C - II, cleaving the 

triglyceride center and liberating free fatty acids, which can be oxidized 

through muscle for energy or stored in adipose tissue for future use and 

inhibited by the action of Apolipoprotein C - III [58]. In ordinary clinical 

practice, hypertriglyceridemia is the most frequent lipoprotein abnormality 

associated with uncontrolled diabetes mellitus. These mechanisms include 

expanded manufacturing or absorption or a decreased catalog list (in 

particular, due to decreased LPL pastime). Liver Napoli lipoprotein B 

manufacturing (the principal protein component of VLDL and LDL) levels 

are increased in patients with T2DM. is in a roundabout way introduced 

approximately by elevated lipolysis, which takes place in adipose tissue, a 

consequence of insulin resistance and/or insulin deficiency. The expanded 

lipolysis outcomes in an expanded fatty acid release from fat cells with an 

increase in fatty acid shipping to the liver. Research in tissue cultures, animal 

experiments [59], and humans [60] has suggested that fatty acids modulate 

liver Apolipoprotein B secretion.Microsomal triglyceride transfer protein 

(MTP) assembles into chylomicrons in the intestine and VLDL particles in 

the liver. MTP is increased in the intestines of subjects with diabetes . 

Cholesterol absorption also appears to be adversely affected in patients with 

diabetes. The Niemann – Pick C1 - like 1 protein, which plays a critical role 

in cholesterol absorption, is increased in individuals with diabetes. ATP-

binding cassette transporters ABC - G5 and ABC - G8 dimerize to form a 

functional complex that is necessary for the efflux of dietary cholesterol and 

non-cholesterol sterols from the intestine and liver. These proteins are 

reduced in diabetes in both Liver and intestine. LPL is an insulin-dependent 

enzyme responsible for converting lipoprotein triglycerides to free fatty 

acids. It has several other activities relating to lipid and carbohydrate 

metabolism. Both patients with T1DM and T2DM have reduced LPL activity 

which is further suppressed by adipose-derived cytokines such as tumor 

necrosis factor α(TNF-α ), and interleukin 6 (IL - 6) [32]. Statins are the 

mainstay of lipid management based on their efficacy in lowering LDL 

cholesterol, but their effects on components of atherogenic dyslipidemia 

associated with T2DM are modest, reducing triglycerides by 15 – 30% and 

increasing HDL cholesterol by less than 10%. There is no clear consensus 

on the benefits of directly targeting hypertriglyceridemia. As interventions 

usually affect both triglycerides and high-density lipoprotein (HDL) 

cholesterol, it becomes more difficult to distinguish between individual 

benefits. 

Fibrates                                                                                                                  

The " fibrate " class of lipid-lowering drugs is useful for lowering elevated 

triglyceride or non - HDL cholesterol levels, as these agents, which act on 

the peroxisomal proliferator-activated receptor α (PPAR α ), increase 

lipoprotein lipase activity, reduce Apolipoprotein C - III, and may increase 

HDL cholesterol or decrease fibrinogen . Despite this, clinical trials of these 

drugs have reported mixed results in general, and most early trials recruited 

Only a few patients have diabetes. The VA-HIT study evaluated the potential 

benefits of gems in Brazil in 2531 men with acute MI. Patients with relatively 

low LDL cholesterol ( < 3.6 mmol/L) and low HDL cholesterol ( < 1.0 

mmol/L) were recruited for the study. A significant reduction of 22% in the 

primary endpoint (fatal and nonfatal MI) was achieved One-third of the 

participants had T2DM. These outcomes were achieved despite relatively 

small changes in HDL cholesterol (8%) and no change in LDL cholesterol 

(0%). An exploration of the effect of Gems Brazil showed that the principal 

effect of fibrate treatment was a 31% reduction in triglycerides, which 

reflects changes in particle sizes but is not related to event reduction. A 

subgroup analysis of subjects with diabetes showed a relative risk reduction 

of 32% compared to 18% in the non-diabetic group; however, the enthusiasm 

for brake use was considerably reduced by the results of the Fenofirate 

Intervention and Event Lowering in Diabetes (FIELD) study. This trial 

randomized 9795 subjects with T2DM to fenofibrate (200 mg/day) or 

placebo, who were not on statin treatment at the beginning of the study, and 

participants in the trial were treated for 5 years. The study reported a non-

significant 11% reduction in the primary endpoint of CHD, although a 

significant reduction in total cardiovascular events was achieved with 

fenofibrate therapy ( P = 0.035) (Figure 40.14 ). The study was confounded 

by asymmetrical statin drop-in, with many more patients in the placebo arm 

being initiated on statin therapy during the trial (17%) than in the fenofibrate 

arm (8%) . It is therefore difficult to compare fibrate trials, as they seem to 

give heterogeneous results depending on the compound used, and there are 

no fibrate trials. have been shown to reduce all-cause mortality. 

Nevertheless, meta-analyses have suggested that they may reduce nonfatal 

MI . It is hoped that the ACCORD trial, which randomized Fenofirate in 

addition to baseline 20 – 40 mg simvastatin, can provide more definitive 

answers. 
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Figure 40:14 Reductions in mortality, coronary heart disease (CHD) and cardiovascular events with fenofibrate therapy in the FIELD study. 

HDL, high density lipoprotein; LDL, low density lipoprotein; TC, total cholesterol; TG, triglycerides. Reproduced from Keech et al. [70] , 

with permission from Elsevier. 

Niacin                                                                                                               

Nicotinic acid (niacin) is another drug used to cope with the combination of 

hypertriglyceridemia and occasional HDL–LDL cholesterol. Owing to its 

favorable effects on LDL cholesterol, it is known as the "huge-spectrum" 

lipid drug . Nicotinic acid is the first lipid-lowering agent to show a 

significant reduction in cardiovascular activity but is no longer associated 

with mortality. The Coronary Drug undertaking randomized 3908 men with 

previous MI to either nicotinic acid or placebo . most crucial CHD activities, 

non-deadly MI, and cerebrovascular occasions had been decreased, however, 

there has been no effect on mortality; but, within the 15-year post-trial have 

a look at - up, almost 9 years after the termination of the trial, mortality from 

all causes was 11% lower within the nicotinic acid institution . several 

prolonged - period medical studies with niacin have thought about that tested 

a reduction in CHD activities and mortality simultaneously when utilized in 

combination with extraordinary lipid-editing pills, which consist of 

colestipol (a bile acid sequestrant) , fire  and statins . Unfortunately, niacin 

has been hampered by its side effects, particularly flushing, although 

strategies exist to reduce these side effects and hyperglycemia.  No long-term 

outcome trials of niacin in patients with diabetes have been conducted yet. 

Furthermore, niacin adversely affects glycemic control. This effect was 

related to the dose of nicotinic acid. The study of the effect of extended-

release niacin on diabetic dyslipidemia found that, at week 16, the HbA 1c 

did not change significantly in the 1 g group; in the 1.5 g group, there was 

an increase from 7.2% (55 mmol/mol) to 7.5% (58 mmol/mol) [80]. Wider 

variations are seen in clinical practice. Analysis of data from the Coronary 

Drug Project showed that regardless of how patients were grouped, niacin 

appeared as effective in lowering cardiovascular outcomes in patients with 

hyperglycemia, as in normoglycemia patients (Figure 40.15 ) The guidelines 

on the use of niacin in patients with diabetes are conflicting. The current 

position statement from the American Diabetes Association (ADA) suggests 

the use of nicotinic acid as an option in treating lipoprotein fractions other 

than LDL cholesterol. It has been reported that only modest changes in 

glucose occur and that these changes are generally amenable to the 

adjustment of diabetes therapy. 

 

Figure 40:15 Reduction in coronary heart disease in patients with a fasting plasma glucose > 7 mmol/L from a post hoc analysis of the 

Coronary Drug Project. Reproduced from Canner et al. [81] , with permission from Excerpta Medica. 

A previous statement discouraged its routine use, as does the recent National 

Institute for Health and Clinical Excellence (NICE) guidelines for the  

Management of Diabetes in England and Wales . Large-scale outcome 

studies are currently in progress. The Atherothrombosis Intervention in 
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Metabolic Syndrome with Low HDL Cholesterol/high triglyceride and 

Impact on Global Health The outcomes (AIM-HIGH) were reported in 2011 

. The large Oxford-based outcome trial with extended-release 

niacin/laropiprant (an inhibitor of prostaglandin receptor D1 which reduces 

the flushing) The Heart Protection Study 2 - Treatment of HDL to Reduce 

the Incidence of Vascular Events (HPS2 - THRIVE) , includes 28 000 

patients with cardiovascular disease or at high risk of developing it, including 

a pre-specified subgroup of 6000 with diabetes, and is scheduled to report in 

2013.  

Other triglyceride-reducing agents                                                                             

scientific Trial In macro-vascular events (PROACTIVE) have a look at, 

which added pioglitazone to the modern-day treatment of patients with 

T2DM, confirmed that treatment with pioglitazone changed into associated 

with discounts in major atherosclerotic occasions as defined in Primary 

secondary endpoints [94]. The differential results on lipid profiles may 

additionally explain the differences between these two pills on CVD 

consequences, as reported in the latest meta-analyses (Figure 40.16) 

 
Figure 40:16 Effects of thiazolidinedione drugs on coronary heart disease (CHD) in trials using rosiglitazone and pioglitazone. CCF, 

congestive cardiac failure; CVD, cardiovascular disease; MI, myocardial infarction. Reproduced from Singh et al. JAMA 2007; 298 :1189, 

with permission from the American Medical Association. 

Some of the different current interventions reduce triglycerides secondary to 

movement to decrease weight . Orlistat has been proven to prevent the 

development of diabetes inside the Xenical in the prevention of diabetes in 

overweight topics (XENDOS) take a look at [98], and sibutramine  and 

rimonabant (earlier than their suspension) showed benefits for lipids in 

patients with metabolic syndrome and diabetes. Rimonabant had a non - 

significant benefit on coronary atherosclerosis, as assessed by intra vascular 

ultrasound, in keeping with its lipid results . High-density lipoprotein LDL 

cholesterol 

Analogous to LDL, HDL comprises a heterogeneous population of particles. 

Inverse dating of HDL cholesterol levels and atherosclerotic CVD afforded 

a robust biological foundation for the broadly well-known speculation that 

HDL is atheroprotective  Experimental studies that have included restrained 

paintings in humans have shown that HDL has several distinct but potentially 

overlapping atheroprotective functions. These include the well-known 

reverse cholesterol transport , as well as reductions in oxidative stress and 

innate immune inflammation . More HDL-associated proteins are involved 

in immune/inflammatory functions than in lipid transport and metabolism, 

suggesting a fundamental role of HDL in innate immunity  Several factors 

may account for the decreased HDL cholesterol levels in diabetes  CETP-

mediated exchange of VLDL triglycerides for HDL cholesteryl esters is 

accelerated in the presence of hypertriglyceridemia . The clinical laboratory 

measures the cholesterol component of HDL; the substitution of triglycerides 

for cholesteryl ester in the core of the HDL particle leads to a decrease in the 

measurement of HDL cholesterol. Triglyceride, but not cholesteryl ester, is 

a substrate for plasma lipases, especially hepatic lipase, which converts HDL 

into smaller particles that are more rapidly cleared from the plasma. 

Precursors of advanced glycation end-products (AGEs) can also impair 

reverse cholesterol transport by HDL. As opposed to LDL cholesterol  

lowering, therapies to intervene to raise HDL cholesterol have proven to be 

" not that simple. " Some HDL therapies may reduce CVD without changing 

HDL cholesterol concentration . The Intra vascular An Ultrasound Study 

(IVUS) of the effects of 5 weekly infusions of hyper-functional 

Apolipoprotein A - 1 (apoA - 1) Milano produced significant regression of 

coronary atherosclerosis after 3 months. In contrast, in the Investigation of 

Lipid Level Management to Understand Its Impact on Atherosclerotic 

Events (ILLUMINATE) trial, which investigated the CETP inhibitor, 

torcetrapib, in 15 000 patients, HDL cholesterol increased by 72% and LDL 

cholesterol decreased by 25%, although this trial was terminated early as the 

treatment arm had an increase in major cardiovascular events by 25% and 

death from cardiovascular causes by 40%, possibly related to the 

hypertensive properties of this particular molecule.  

Guidelines vary when it comes to treatment targets for HDL                     

cholesterol levels, mostly because there is currently no evidence-based 

intervention . The Joint British Societies Guidelines and NICE argue that 

there is no treatment target for HDL cholesterol, as it is only modestly altered 

and is not independent of changes in other lipid variables in clinical trials . 

Furthermore, there are no drugs available yet that independently alter HDL 

cholesterol. The American Heart Association and the ADA suggest lowering 

triglycerides to below 1.7 mmol/L (150 mg/dL) and raising HDL to more 

than 1.15 mmol/L (40 mg/dL)  In women, an HDL cholesterol goal of 0.3 

mmol/L (10 mg/dL) higher than this should be considered.                         

Future drug developments and drug targets                                                                        

Drugs that target exogenous or endogenous pathways of cholesterol 

metabolism may prove useful in the future . These include Niemann – Pick 

C1 - like 1 Protein inhibitors, novel PPAR agents, and MTP inhibitors. 

Interventions that regulate fatty acid synthesis may be beneficial. Stearoyl-
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coenzyme A desaturase 1 catalyzes the synthesis of monounsaturated fatty 

acids and has emerged as a key metabolic regulator . Recent studies in human 

and animal models have highlighted that modulation of stearoyl-coenzyme 

A desaturase 1 activity by dietary intervention or genetic manipulation 

strongly influences several facets of energy metabolism and affects the 

susceptibility to obesity, insulin resistance, diabetes, and hyperlipidemia. 

HDL mimetic therapies may also be beneficial. Other CETP inhibitors are 

still under investigation . Although numerous drug classes have been 

devised, many, such as torcetrapib, have recently failed in late phase III trials 

even after showing good initial results for lipids in human and animal 

models. Other drugs, such as rimonabant, have shown unfavorable side 

effects, which has led to the suspension of marketing in the European Union. 

Given the importance of atherosclerosis as a cause of morbidity and mortality 

in diabetes, numerous therapeutic approaches are in development, This will 

require systematic evaluation through endpoint clinical trials to validate their 

effects in animal models or surrogate markers                                                                                                            

Research Method:        

A complete literature review was conducted to collect the facts from this 

dialogue. PubMed, MEDLINE and other relevant databases were searched 

using the key phrases "dyslipidemia," "diabetes," and "lipid remedies." 

Studies published between 2010 and 2021 were included in this meta-

analysis. Both randomized controlled trials and meta-analyses were selected 

for the analysis. The selected studies evaluated the efficacy and protection of 

diverse lipid-reducing agents in patients with diabetes and dyslipidemia.                                                                                   

Results:                                                                                                                       

The outcomes of the literature review indicated that numerous lipid-

decreasing therapies have established efficacy in treating dyslipidemia in 

people with diabetes. The following key findings were obtained:  

Statins are the primary therapy for dyslipidemia in patients with diabetes. 

Numerous studies have shown their effectiveness in reducing low-density 

lipoprotein cholesterol (LDL-C) levels and the risk of cardiovascular disease. 

They also validated some blessings in improving glycemic management and 

reducing irritation marker levels. 

Ezetimibe, a cholesterol absorption inhibitor, is often used in combination 

with statins to reduce LDL-C levels. Studies have shown that the addition of 

ezetimibe to statin therapy offers additional LDL-C reduction, which can 

also result in progressive cardiovascular effects. PCSK9 inhibitors: Pro 

protein convertase subtilisin/kexin type 9 (PCSK9) inhibitors have emerged 

as a singular class of lipid-lowering marketers. They paint by blocking 

PCSK9, thereby increasing the range of LDL and ensuing a huge discount in 

the LDL-C stages. Clinical trials have validated its efficacy in reducing LDL-

C levels and cardiovascular events in patients with diabetes.  

Discussion:                                                                                                           

The findings of this study highlight the importance of lipid-lowering 

treatment plans for the management of dyslipidemia in patients with 

diabetes. Statins remain the cornerstone of remedies, owing to their validated 

efficacy and cardiovascular benefits. mixture, along with statins and 

ezetimibe, is frequently recommended to achieve similar LDL-C reduction. 

PCSK9 inhibitors have shown promise as adjunct remedies for patients with 

persistent excessive LDL-C levels despite maximal statin therapy. 

It is critical to bear in mind the protective profile of lipid-reducing healing 

procedures, mainly in diabetic patients who might also have comorbidities 

and take a couple of medicinal drugs. Statins are generally well tolerated, but 

are associated with muscle-associated side effects or elevations in liver 

enzymes. Ezetimibe is generally safe and well-tolerated when used in a 

mixture of statins. PCSK9 inhibitors have been proven to have a good 

protection profile in scientific trials, but their high cost remains a barrier to 

their sizeable use.                           

Conclusions                                                                                                           

CVD is a common complication of diabetes mellitus. Up to 80% of all people 

with diabetes die of complications. Lifestyle intervention is both effective 

and paramount to Prevention and treatment of diabetes and dyslipidemia. 

Statins have revolutionized preventive cardiovascular medicine and formed 

the foundation of therapeutic lipid interventions (Figure 40.17 ). 

Abnormalities in lipids and lipoproteins represent only one factor among the 

several that are responsible for the increased risk in individuals with diabetes 

(Table 40.5 ). Therefore, multifactorial interventions are required, which 

reduce events and mortality by 50% (Figure 40.18 ) 

 

Figure 40:17 Comparative effects of different lipid lowering drugs on cardiovascular disease (CVD) in patients with diabetes. ASPEN, Atorvastatin 

Study for the Prevention of Coronary Heart Disease Endpoints in Non-Insulin-Dependent Diabetes Mellitus; BIP, Bezafibrate Infarct Prevention; 

CARDS, Collaborative Atorvastatin Diabetes Study; FIELD, Fenofibrate Intervention and Event Lowering in Diabetes; FIELDc, FIELD study 

(corrected data); GREACE; Greek Evaluation of  Atorvastatin in Coronary Events; HHS, Helsinki Heart Study; HPS, Heart Protection Study; 

LEADER, Lower Extremity Arterial Disease Event Reduction; LIPID, Lipid Intervention with Pravastatin in Ischaemic Disease; VA-HIT, Veterans 

Affairs High Density Lipoprotein Cholesterol Intervention Trial; DM, diabetes sub-group; P, primary prevention subgroup; S, secondary 
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prevention subgroup; HDL C, high density lipoprotein cholesterol; LDL C, low density lipoprotein cholesterol. Reproduced from Wierzbicki AS. 

Diab Vasc Dis Res 2006; 3 :166 – 171, with permission from Medinews 

 

Figure 40: 18 Effects of improved multiple risk factor intervention on mortality and cardiovascular 

events in diabetes. CABG, coronary artery bypass graft; CV, cardiovascular; MI, myocardial infarction; PAD, peripheral arterial disease; PC, percutaneous 

coronary intervention. Data from Gaede et al. N Engl J Med 2003; 348 :383 – 393 and Gaede et al. N Engl J Med 2008; 358 :580 – 591 
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