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Abstract 
Diabetes, particularly type 2 diabetes (T2D), poses a significant public health challenge, with 

projections indicating that over 783 million adults will be affected by 2045. A notable 

complication of T2D is chronic kidney disease (CKD), with individuals having a 50% risk of 

developing it, particularly characterized by albuminuria and reduced glomerular filtration rate 

(eGFR). Early screening for microalbuminuria is essential, as it is present in about 7% of newly 

diagnosed T2D patients. The rise of T2D has been particularly pronounced in regions 

undergoing epidemiological transitions, such as Asia and the Middle East, attributed to lifestyle 

changes and decreased nutritional quality. Diabetic nephropathy (DN) is a severe 

microvascular complication leading to end-stage renal disease (ESRD), with uncontrolled 

blood pressure and glucose levels being primary contributors. Accordingly, this mini-review 

aims to highlight the increasing prevalence of T2D and its significant association with CKD, 

emphasizing the importance of early screening and non-pharmacological interventions such 

as lifestyle modifications and exercise in managing diabetes and preventing renal and 

cardiovascular complications. 
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Background 
 

Diabetes is a major public health concern that has an impact on both the cost 

of healthcare and human life. The International Diabetes Federation projects that 

by 2045, there will be more than 783.2 million adults with diabetes, up from an 

estimated 536.6 million in 2021 [1]. Individuals who have type 2 diabetes have a 

50% chance of developing CKD. The Kidney Disease Improving Global 

Outcomes Work Group (KDIGO) recommendations specify chronic kidney 

disease (CKD) as the presence of albuminuria and/or a decline in less than 60 

mL/min/1.73 m2 is the estimated glomerular filtration rate (eGFR). Patients in 

this category include those with low eGFR with or without albuminuria (stages 

III, IV, and V) and those with elevated albuminuria but normal eGFR (stages I 

and II) [2]. Since microalbuminuria is present at diagnosis in about 7% of people 

with type 2 diabetes mellitus, early screening is crucial. Additionally, 30% of 

those with normal albuminuria and diabetes have a decreased glomerular 
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filtration rate (GFR). Recently, evaluation of serum creatinine levels has been 

advised in addition to albuminuria and GFR [3]. 

 

Over the past 40 years, there has been a significant global increase in T2D, a 

public health concern of enormous proportions. Some of the fastest rises in this 

disease have been seen in nations going through significant epidemiologic 

transformations, especially in Asia, the Middle East, and North Africa. Changes 

in living conditions and habits, which have resulted in drops in nutritional quality 

and rises in sedentary behaviors, have been primarily blamed for this increase [4]. 

Due to its significant co-morbidity (being blind, the requirement for amputations, 

and dialysis, among others), expense, and mortality (the annual mortality rate of 

diabetic patients with kidney failure on dialysis is approximately 25%), renal 

disease is regarded as the most unfavorable complication of diabetes. 

Uncontrolled blood pressure, blood glucose, and albuminuria are the main causes 

of kidney damage and the last stages of renal failure in individuals with type 2 

diabetes [5]. Diabetic nephropathy (DN) is a feared chronic microvascular 

consequence of diabetes mellitus and the main cause of end-stage renal disease 

(ESRD). Hyperfiltration and albuminuria characterize the early phases of the 

typical presentation of diabetic kidney disease (DN), which is followed by a 

progressive decline in renal function. Diabetic kidney disease (DKD) can present 

in a variety of ways in people with T2DM, where the simultaneous presence of 

various glomerular/tubular diseases and severe peripheral vascular disease can 

become relevant determinants [6]. 

 

The current approach to treating diabetic neuropathy (DN) is multifactorial 

and focuses mostly on lifestyle modifications together with concurrent glycaemic, 

blood pressure, and cholesterol control. The results of significant, historic clinical 

trials have a significant impact on this. In T1DM, The DCCT, or Diabetes Control 

and Complications Trial, showed the noteworthy benefits of rigorous glycaemic 

control in averting GFR reduction and the onset and advancement of proteinuria 

[6]. High-intensity interval training, or HIIT, has become more and more popular 

since it results in higher endothelial function, functional capacity, body 

composition, and quality of life than traditional exercise while taking less time 

[7]. High-intensity interval training (HIT) with low volume is becoming a popular 

time-efficient workout method for enhancing fitness and health [8]. It has been 

demonstrated that consistent endurance-style exercise training lowers blood 

HbA1c, improves insulin sensitivity, lowers adipose tissue mass, and improves 

the risk of cardiovascular disease profile Among those who have type 2 diabetes. 

Furthermore, the only interventional technique that has been repeatedly 

demonstrated to increase skeletal muscle and whole-body oxidative capacity is 

exercise training [9]. 
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Main text 
 

The primary goals of non-pharmacological treatment for diabetes mellitus 

(DM) are dietary modifications, physical activity (PA), and quitting smoking 

[10]. Improved albuminuria has been linked to a sharp decline in renal function, 

and microalbuminuria is a key indicator of how diabetic nephropathy may evolve 

in individuals with type 2 diabetes. Furthermore, Microalbuminuria is one of the 

major risk factors for cardiovascular disease in diabetes people. Thus, 

microalbuminuria is regarded as a crucial treatment target for preventing renal 

and cardiovascular problems [11]. According to a recent study, individuals with 

diabetic nephropathy who trained in aerobic exercise had improved renal 

function and reduced levels of oxidative stress and inflammatory cytokines [12]. 

Furthermore, a study revealed that those suffering from severe chronic renal 

dysfunction may benefit from aerobic exercise in their standard of living and 

renal function. To learn more the efficacy and safety of therapeutic exercise 

regimens, more research should be done on individuals with late stages of chronic 

renal disease [13]. 

 

According to a recent study, there is an inverse association between diastolic 

blood pressure and physical activity, and individuals who lead the most active 

lifestyles also had the lowest rates of hypertension [14]. Additionally, one study 

found that aerobic exercise training interventions (six months of aerobic training 

among overweight T2D patients) decreased triglyceride levels (-0.3 mmol/l), 

total cholesterol (-0.3 mmol/l), systolic blood pressure (-5.6 mmHg), and 

diastolic blood pressure (-5.5 mmHg). This was based on a meta-analysis 

involving 1,003 T2D patients [15]. After an 8-week intervention, a different 

study showed no significant group changes in blood pressure or markers of cardio 

metabolism in blood such as glycated hemoglobin, fasting glucose, and lipid 

profiles [16]. A recent study demonstrated that, under the same conditions as the 

current study, walking exercise (IWT) is more beneficial for improving physical 

fitness, body composition, and glycemic management than energy expenditure-

matched CWT. Patients with type 2 diabetes can also benefit from walking 

exercise as a free-living training technique [17]. 

To ensure patient safety, we recommend that exercise regimens focus on 

simple, low-impact, and moderate-intensity exercises rather than strenuous 

activities, particularly for individuals with pre-existing conditions or limited 

physical capacity. Patients should consult healthcare providers to determine the 

most suitable exercise plan based on their health status. 
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Conclusion 
 

Patients with diabetic nephropathy who trained in aerobic exercise saw 

improvements in their renal function as well as a modulation of oxidative stress 

and inflammatory cytokines. HIIT and MICT have favorable impacts on ACR, 

blood pressure measurements in systolic and diastolic forms, and HBA1C, 

besides decreasing the chance of developing cardiovascular disease and 

improving cardio-metabolic fitness. 
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