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ABSTRACT: Diabetes mellitus is a chronic metabolic disorder characterized by hyperglycemia, and it represents a significant risk 

factor for the development and            progression  of  kidney disease. This review aims to elucidate the complex interplay between diabetes and 

kidney disease,  highlighting  the underlying  mechanisms, risk  factors, diagnostic  approaches,  and therapeutic interventions. 
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INTRODUCTION 

Diabetic nephropathy (DN) is a serious complication of diabetes mellitus and remains the leading cause of end-stage renal disease 

(ESRD)  globally(1).  It  is characterized  by  progressive  kidney damage  due  to long-standing uncontrolled diabetes
(2)

. 

DKD, also known as diabetic nephropathy, is a microvascular complication of diabetes  that affects the kidney’s structure and function. It 

develops progressively over time and significantly contributes to morbidity and mortality among individuals with diabetes. Despite 

advances in diabetes management, the  prevalence of  DKD remains high, posing a substantial burden on healthcare systems and society 

as a whole. 

Diabetes is a significant risk factor for the development of  kidney disease
(3)

. The chronic hyperglycemia associated with diabetes can 

lead to damage of the small blood vessels in the kidneys
(2)

, ultimately resulting in diabetic nephropathy
(4)

. This condition is characterized 

by proteinuria, progressive decline in renal function, and an increased risk of cardiovascular events
(5)

. Early detection and management 

of diabetes, along with   tight  glycemic control  and  blood pressure management, are crucial in preventing or delaying the onset and 

progression of  diabetic  kidney disease
(6)

. 

 

 

Figure No. 1: Diabetic Nephropathy 
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ETIOLOGY 

 Diabetic neuropathy multifactorial, involving hyperglycemia-induced metabolic and hemodynamic changes
(7)

. Chronic hyperglycemia 

leads to the activation  of  various  pathways  such  as  the polyol pathway, advanced glycation end  products (AGEs) formation, protein 

kinase C (PKC) activation, and increased hexosamine  pathway flux, ultimately contributing  to renal injury
(8)

. 

 

EPIDEMIOLOGY 

DN affects approximately 20-40% of individuals with type 1 diabetes and 10-20% of those with type 2 diabetes
(9)

. Its prevalence is expected 

to rise due to the        increasing  incidence of  diabetes  worldwide
(10)

. 

 

CLINICAL MANIFESTATIONS 

 Early stages of  DN are often asymptomatic. However, as the disease progresses, clinical manifestations become evident. These include 

persistent proteinuria, hypertension, declining glomerular filtration rate (GFR), and eventually, signs of   kidney failure  such  as  fluid 

retention and uremia
(5)

.  

SIGNS AND SYMPTOMS 

The  signs  and  symptoms  of   DN vary  depending on the stage of the disease. Patients may present with edema, especially in the lower  

extremities, due to fluid retention caused by impaired kidney function
(6)

. Additionally, they may experience  fatigue,  nausea, vomiting, 

and pruritus as the  kidney function declines
(11)

. 

 

PATHOPHYSIOLOGY 

Chronic  hyperglycemia  in diabetes leads to the activation of multiple  pathways, including  the  polyol  pathway, advanced glycation end-

products (AGEs) formation, proteinkinase C (PKC) activation, and increased hexosamine pathway flux, contributing  to kidney damage. 

Hyperglycemia:  

Chronic  hyperglycemia leads to increased production of  advanced  glycation  end-products (AGEs), which accumulate  in the kidneys 

and contribute to  tissue damage
(12)

. 

Hemodynamic changes:  

Hyperglycaemia causes glomerular hyperfiltration, leading to increased intraglomerular pressure and subsequent damage to the 

glomerular filtration  barrier
(13)

. 

Renin – angiotensin - aldosterone system (RAAS) activation: Chronic hyperglycemia activates the  RAAS, leading to renal 

vasoconstriction, inflammation, and fibrosis
(2)

. 

Inflammation and oxidative stress: 

 Hyperglycemia triggers the release of pro-inflammatory cytokines and reactive oxygen species (ROS), leading to endothelial dysfunction, 

inflammation, and tissue damage
(14)

. 

Extracellular matrix accumulation: 

 Increased production of extracellular matrix proteins, such as collagen and fibronectin, leads to glomerular and tubulointerstitial  

fibrosis, impairing  kidney  function
(15)

. 

Genetic predisposition:  

Certain genetic factors predispose individuals with diabetes to develop DKD, including polymorphisms in genes involved in glucose  

metabolism, inflammation, and renal function . 

 

DIAGNOSIS 

 Diabetic kidney disease involves several tests, including urine albumin – to – creatinine ratio (UACR), estimated glomerular filtration 

rate (eGFR), and kidney biopsy  in         some  cases
(15)

. Diabetic nephropathy progresses through various stages, starting with microalbuminuria 

(a small amount of protein in the urine), followed by macroalbuminuria (a large amount of protein in the urine), and eventually leading 
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to end-stage renal disease (ESRD), requiring dialysis or kidney transplantation
(2)

. 

 

TREATMENT 

The treatment of diabetic kidney disease typically involves a multifaceted approach aimed at controlling  blood sugar levels,  managing 

blood  pressure, and  addressing  other     risk factors such as high cholesterol. Common treatments include: 

Blood sugar control: 

 Tight control of blood sugar levels through diet, exercise, oral medications, or insulin therapy can help slow the progression of  kidney 

disease in diabetic
(2)

. 

Blood pressure management: 

 Controlling high blood pressure is crucial in managing diabetic kidney disease. Medications such as angiotensin-converting enzyme 

(ACE) inhibitors  or  angiotensin  II receptor blockers (ARBs)  are often prescribed to  protect                                                                                                    the kidneys
(3)

. 

Medications to reduce proteinuria: 

Drugs like angiotensin receptor blockers (ARBs) or angiotensin-converting enzyme (ACE) inhibitors can help reduce proteinuria (excess 

protein in the urine), which is a sign of  kidney damage
(16)

. 

Cholesterol management:  

Statin medications may be prescribed to manage cholesterol levels, which can help protect the kidneys in people with diabetes
(17)

. 

Lifestyle modifications: 

Lifestyle changes such as maintaining a healthy weight, quitting smoking, limiting alcohol intake, and regular exercise can also play a 

significant  role  in managing diabetic  kidney disease
(6)

. 

Regular monitoring:  

Close monitoring of kidney function through blood tests and urine tests is essential to assess the progression of kidney disease and adjust 

treatment as needed. It’s important for individuals  with diabetes to work closely  with their healthcare  team to develop a personalized  

treatment plan tailored  to their specific  needs and medical history
(6)

. 

 

CONCLUSION 

The conclusion that can be drawn from diabetes leading to kidney disease is that     individuals with diabetes are at a higher risk of  

developing   kidney  complications,   known as diabetic nephropathy. This underscores the importance of managing diabetes 

effectively to reduce the risk of kidney complications through lifestyle changes, medication adherence, and regular medical 

monitoring. Early detection and intervention are crucial in preventing or slowing the progression of kidney disease in diabetic 

patients. 
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