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Abstract 

 

Diabetic foot ulcer is a serious disabling consequence of Diabetes Mellitus. 

They are characterized by the breakdown of skin and underlying tissues in the 

feet, and are a major cause of lower limb amputations. Various risk factors 

have been identified for the development of diabetic foot ulcers, including poor 

glycemic control, peripheral neuropathy, peripheral arterial disease, and 

impaired wound healing. it is considered that the lipid profile is one of many 

factors that contribute to the formation and progression of diabetic foot ulcers. 

To stratify the incidence of diabetic foot ulcers (DFUs), biomarkers are 

required. The aim of this review is to assess the relationship between the risk 

of DFU and lipid profile in diabetic patients. 
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Introduction  

Diabetes mellitus is a chronic, life-threatening condition which is on increasing and is associated 

with public health problems that have a discernible impact on both human health and health care 

systems.  The diabetic foot ulcer (DFU) is one of the most significant consequences of diabetes 

mellitus. Diabetes-related foot problems are increasing the long-term morbidity and mortality of 

the diabetic population, which results in recurrent hospital stays and expensive treatment for both 

the individuals and the community as a whole [1]. 

Each year, 1-4% of persons with type 2 diabetes develop a foot ulcer, which can lead to gangrene 

and lower extremity amputation. Diabetes patients are 25 times more likely to lose a limb, and 

those with diabetes account for up to 70% of all leg amputations [2]. Regardless of the kind of 

diabetes, the risk of diabetic foot ulceration (DFU) and amputation rises by two to four times as 

a patient's age and diabetes duration grow [3]. 
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The most dreaded outcome for patients with DFU is amputation, occurring in 6–43% of instances 

[4]. The lipid profile has been linked to the emergence of diabetic foot ulcer [5]. However, by 

taking specific precautions including lipid management and changing the lifestyle, this disease 

can be avoided [6]. Furthermore, in order to prioritize surveillance, diabetic individuals who are 

more likely to acquire this illness must be identified early on thanks to instruments. For these 

uses, biomarkers are useful instruments. Numerous biomarkers, including platelet-to-

lymphocyte ratio, apolipoproteins, creatinine, lipid profile, hemoglobin A1c, and others, have 

been explored to date with the goal of stratifying the risk of developing DFU [7-8]. Consequently, 

our goal is to compile the data pertaining to the relationship between the risk of diabetic foot 

ulcer and the lipid profile. 

Prevalence of diabetic foot ulcer 

According to International Diabetes Federation (IDF) data and statistical research, 425 million 

persons worldwide are predicted to have diabetes mellitus (DM), and by 2045, that figure is 

expected to increase to 629 million [9]. Diabetic foot ulcer (DFU), one of the most serious effects 

of diabetes, is becoming a growing problem for public health systems in diabetic individuals. 

The global frequency of DFU is estimated to be 6.3%, with North America having the greatest 

prevalence (13.0%) [10]. Many longitudinal epidemiological studies have also shown that the 

prevalence of diabetic foot ulcers is around 15%, with a lifetime incidence of up to 25% [11]. 

The diversity that binds DFU to lipid profil: 

Regional variations must be taken into consideration, even though the results indicate that low 

HDL and high TG and Lp(a) values might be used to predict the development of diabetic foot 

ulcers. Variations in the prevalence of diabetic dyslipidemia could account for some of the 

explanation; for example, the prevalence of diabetic dyslipidemia is higher among the South 

Asian population [12]. Furthermore, these disparities might be explained by geographical 

variances in lipid profiles. While the prevalence of total cholesterol is generally lower in 

Southwest Asian nations than in European, North American, or South American nations, the 

differences in prevalence are contingent upon the respective wealth levels of the nations. While 

the mean plasma cholesterol value declined in high-income nations, it grew along with TG values 

in low- and middle-income countries [13]. Similarly, there might be regional variations in these 

values in big nations like China [14]. Consequently, geographical differences in the control of 

cholesterol through statin use also exist. Statins do, in fact, have cholesterol-independent benefits 

through reducing oxidative stress linked to diabetic dyslipidemia, promoting wound and fracture 

healing, and modifying the immunological response. Hence, by enhancing endothelial nitric 

oxide synthase's capacity to produce nitric oxide in endothelial cells despite lipid-lowering 

effects, statins will not only prevent macrovascular illnesses but also decrease the advancement 

of microvascular complications of diabetes. Moreover, statins can enhance endothelial function 

and lessen oxidative stress in addition to reducing cholesterol levels, which enhances 

microvascular performance [15]. Consequently, high-income nations utilize them more 

frequently than low-income nations, where few people have access to statins [16]. 

Nevertheless, factors like the potential impact of the patients' gender have not been taken into 

account. For instance, research on diabetic patients in China revealed that the ApoB/ApoA1 ratio 

predicted men's risk of cardiovascular disease. Conversely, in women, TC, LDL, ApoB, 

LDL/HDL, and TC/HDL were superior predictors [17]. 

The impact of dietary status on the outcomes was not assessed, yet it is well recognized that it 

affects the lipid profile. Thus, the geographical differences in obesity and malnutrition may help 

to explain the differences in results between nations, together with the regional variations in the 

lipid profile and the usage of statins [18]. Furthermore, a comprehensive study discovered that 

in individuals with diabetic foot ulcers, there is a relationship between inadequate nutritional 

status and the development of ulcers or delayed healing [19]. 

Risk factors of diabetic foot ulcer 

The development of DFU is typically influenced by three factors: diabetic neuropathy, trauma 

with secondary infection, and vascular occlusive disease. These characteristics are more likely 

to manifest in patients with diabetes because they frequently have altered apolipoproteins and 

lipid profiles [20]. These changes are complex, but one of the most significant ones has to do 

with the glycosylation of proteins, such low-density lipoprotein (LDL). This phenomenon 
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hinders lipoproteins from being recognized by cell receptors, which prolongs their duration in 

circulation. Later, lipoproteins would be taken up by macrophages, which would lead to an 

increase in the synthesis of cholesterol esters. Accumulation of lipoproteins induces 

macrophages to become foam cells, which produce the fatty streak and subsequently start the 

atherosclerotic process [21]. 

Association between lipid profile and DFU 

The lipid profile is one such element that has been thoroughly researched related to diabetic foot 

ulcers. Lipids, including cholesterol and triglycerides, are important components of cell 

membranes and play a vital role in various physiological processes, including inflammation and 

wound healing. Substantial research in recent years has indicated that lipid problems might 

possibly be involved in the pathophysiology of diabetic foot ulcers. People with diabetes 

frequently have dyslipidemia, which is defined by increased levels of low-density lipoprotein 

(LDL) cholesterol, triglycerides, and total cholesterol and lower levels of high-density 

lipoprotein (HDL) cholesterol [22]. 

Several studies have shown an association between dyslipidemia and development of diabetic 

foot ulcers. It has been demonstrated that high levels of triglycerides, LDL cholesterol, and total 

cholesterol are independent risk factors for the development of foot ulcers in diabetics. These 

lipids have been linked to the development of atherosclerosis, which can impede blood flow to 

the lower limbs and raise the risk of developing foot ulcers [23]. 

Moreover, dyslipidemia has been demonstrated to delay wound healing, which is crucial in the 

treatment of diabetic foot ulcers. Increased levels of pro-inflammatory cytokines, such as 

interleukin-6 and tumor necrosis factor-alpha, have been linked to high levels of LDL cholesterol 

and triglycerides and can impede the healing of wounds. Furthermore, dyslipidemia may hinder 

angiogenesis, the process of new blood vessel development necessary for sufficient tissue 

regeneration and wound healing [24]. 

However, it is crucial to note that the association between lipid profile and diabetic foot ulcers is 

complex and multifaceted. Other factors, such as glycemic management, smoking, obesity, and 

comorbidities such as hypertension and renal illness, can all influence the formation and 

progression of foot ulcers in diabetics. As a result, it is critical to include these aspects when 

examining the relationship between lipid profile and diabetic foot ulcers [25]. 

Diabetic dyslipidemia 

Patients with type 2 diabetes are more likely to have dyslipidemia, which increases their chance 

of developing complications like stroke, coronary artery disease, nephropathy, and neuropathy 

[26]. Insulin resistance is associated with diabetic dyslipidemia, which may present as an early 

symptom before the disease develops. The primary quantitative aberration in lipoproteins is the 

increase in TG. Sub-fraction of large VLDL and small and dense LDL particles has increased, 

however the fundamental qualitative abnormality of diabetic dyslipidemia is still the same. 

Because diabetes plays a major role in the development and progression of atherosclerosis, 

individuals with diabetic dyslipidemia are more likely to experience cardiovascular events and 

peripheral vascular disease than individuals without the illness [12]. 

Peripheral neuropathy linked to the impact of fatty acids on mitochondrial trafficking is linked 

to diabetic dyslipidemia and other microvascular problems. These lipid metabolism-related 

compounds accumulate and lead to oxidative stress, which is followed by an upregulation of pro-

inflammatory cytokines and death of the neurons [27]. 

The initial lipid profile of the patient who was recently diagnosed with diabetes is even linked to 

this neuropathic impairment. The Anglo-Danish-Dutch investigation revealed an interesting 

correlation between peripheral neuropathy and baseline waist circumference, body mass index, 

HDL, and LDL. 13 years after being diagnosed with diabetes [28]. 

Amputation 

The most prevalent endocrine condition, diabetes mellitus, is well-known for its numerous side 

effects, among which are diabetic foot ulcers (DFU), which frequently lead to amputation as one 

of the worst cases. According to the Global Lower Extremity Study Group, LEA is defined as a 

full loss of any part of the lower extremity, regardless of the source [29]. 
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Approximately 82% of LEAs are performed on diabetic patients, the majority of which occur as 

a result of foot ulceration [30]. 

It has been shown that people with diabetes have higher prevalence of many lipoprotein 

abnormalities than people without diabetes. The impact of lipid and lipoprotein abnormalities on 

the risk of amputation in DFU has been the subject of very few published investigations. 

According to a recent study by Zubair et al., the risk of amputation was linked to fasting 

triglyceride levels (>150 mg/dL), cholesterol levels (>150 mg/dL), LDL cholesterol levels (>100 

mg/dL), and HDL cholesterol levels (<40 mg/dL) [31]. Of all the factors taken into account, only 

hypertriglyceridemia has been shown to predict LEA (OR 5.87, 95% CI 1.84–18.97; p=0.003) 

using plasma lipoproteins; the other fractions do not appear to be related to amputation. To 

determine the relevance of hypertriglyceridemia in these diabetes sequelae, more research is 

obviously required. 

Specifically, research on individuals with DFU revealed that a low TG level was a risk factor in 

and of itself for limb amputation. Likewise, a different study found a correlation between a low 

HDL level and a decreased risk of lower limb amputation and diabetic foot ulcer-related mortality 

[23]. This aspect is significant since individuals with a higher risk of amputation due to some 

degree of ulceration were among the participants analyzed in the trials included in the evaluation.  

Prevention of Diabetic Foot Ulcer 

The lifestyle changes such as diet and exercise, are essential components of any strategy required 

to prevent diabetic foot complications. Exercise is one of the most prevalent diabetes lifestyle 

needs, and it promotes tissue perfusion, which is necessary for wound healing. It has also been 

reported to improve wound size reduction in DFU [32]. Foot care is one of the most effective 

ways to avoid DFU. 

Blood glucose control must be strictly adhered to in order to avoid both macrovascular and 

microvascular problems. Adequate hypertension and dyslipidemia management is critical for 

preventing vascular problems. 

A thorough foot examination is performed once a year, with an emphasis on neuropathic, 

vascular, and structural assessment. Patients who are at high risk require more frequent checkups. 

Treatment of diabetic foot ulcer 

The DFU takes a long time to heal and requires a multidisciplinary treatment plan that includes 

blood glucose control, antibiotics, wound care, ulcer debridement, unloading (no load or 

pressure), and revascularization or enhanced blood flow. Effective treatment management can 

lessen additional complications associated with diabetes mellitus and hasten the healing of 

wounds [33]. 

One adjuvant therapy to speed up wound healing in a chronic wound is hyperbaric oxygen 

therapy (HBOT). This therapy may have an impact on lipid profiles by raising triglyceride and 

low-density lipoprotein (LDL) cholesterol while lowering total and high-density lipoprotein 

(HDL) cholesterol. The metabolic aspects of the DFU patient may be impacted by this therapy 

[34]. 

Consequently, Cardiovascular disease (CVD) and increased mortality are linked to diabetic foot. 

When diabetic patients with foot ulcers receive lipid-lowering therapy, their risk of CVD 

morbidity and death decreases. Specifically, fibrates are beneficial to people with a particular 

lipid profile, while statins reduce CVD mortality and increase survival in patients with diabetic 

foot. Due mostly to their effect on peripheral artery disease, statins slow the advancement of the 

local illness, relieving symptoms and lowering amputation rates. Fibrates seem to improve 

neuropathy, which lowers the number of amputations. They also lessen the likelihood of ulcer 

recurrence and enhance ulcer healing [35]. 

 

 

Conclusion 

In conclusion, it has been demonstrated that high levels of triglycerides, LDL cholesterol, and 

total cholesterol are independent risk factors for foot ulcers, which leads to development of 

dyslipidemia as it can impede the healing of wounds. Nevertheless, more investigation is required 

https://jazindia.com/


Association Between Lipid Profile and Diabetic Foot Ulcer 

 

- 1257 - 
Available online at: https://jazindia.com 

 

to clarify the underlying processes and identify the best ways to manage diabetes in order to 

avoid and treat foot ulcers. Finally, it should be noted that there is a complex and multifaceted 

interaction between lipid profile and diabetic foot ulcers that needs more research. 
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