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INTRODUCTION 

End-Stage Renal Disease (ESRD) is defined by a persistent glomerular filtration rate (GFR) of 15ml/min/1.73m².
[
¹
]
It is 

the final and most severe phase of chronic kidney disease (CKD). In ESRD, the kidneys have lost about 90% or more 

of their function and can no longer adequately filter waste products, maintain fluid and electrolyte balance, or regulate 

essential body processes. This condition is life-threatening and requires renal replacement therapy, such as dialysis or 

kidney transplantation, to sustain life.
[
²
] 

 

 

 

 

 

 

Review Article 

ISSN: 2583-6579 
 

SJIF Impact Factor: 5.111 

Year - 2025 

Volume: 4; Issue: 3 

Page: 1462-1467 

World Journal of Pharmaceutical 
Science and Research 

 

www.wjpsronline.com 

ABSTRACT 

End-Stage Renal Disease (ESRD) represents the terminal stage of chronic kidney disease (CKD), marked by 

irreversible loss of kidney function and a glomerular filtration rate (GFR) of less than 15 mL/min/1.73 m². This 

life-threatening condition necessitates renal replacement therapies, such as dialysis or kidney transplantation, to 

sustain life. The etiology of ESRD is multifactorial, with diabetes mellitus, hypertension, and glomerulonephritis 

being leading causes. Patients often present with symptoms like fatigue, fluid retention, and altered urinary output. 

Diagnosis relies on laboratory markers, imaging, and sometimes biopsy. Effective management includes dialysis, 

pharmacological interventions, dietary modifications, and ultimately transplantation. Additionally, addressing 

complications such as cardiovascular disease, anemia, mineral-bone disorders, and infections is critical. Despite 

significant morbidity and mortality, multidisciplinary care and early intervention can improve outcomes and 

quality of life. This review emphasizes comprehensive ESRD management, highlights novel therapeutic 

approaches, and underscores the importance of prevention through early risk factor control. 
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Significance in nephrology 

ESRD represents irreversible kidney failure requiring renal transplantation therapy to sustain life. It is associated with 

the following. 

1. Irreversible Kidney Failure: ESRD is characterized by irreversible kidney damage. Without intervention, 

accumulation of uremic toxins, electrolyte imbalances, and fluid overload can lead to fatal outcomes. 

2. High Morbidity and Mortality: Patients with ESRD experience significantly increased risks of cardiovascular 

events, infection, and mortality.
[3]

 Life expectancy and quality of life are markedly reduced. 

3. Economic and Healthcare Burden: ESRD imposes a substantial economic burden. In the United States, for 

example, Medicare expenditure on ESRD patients exceeded $50 billion in 2020, despite representing less than 1% 

of the population.
[4]

 

4. Patient-Centered Decisions: ESRD care involves complex decisions tailored to the patient’s goals, especially 

concerning dialysis initiation, transplant candidacy, and end-of-life planning. 

 

ETIOLOGY OF ESRD  

ESRD is typically the result of long-standing kidney damage.  

A. Most common causes include: 

1. Diabetes mellitus (Type 1 and 2) - The leading cause, as high blood sugar damages kidney blood vessels.
[5]

 

2. Hypertension (High Blood Pressure) - Increases pressure on kidney filters, causing progressive damage.
[6]

 

3. Glomerulonephritis - Inflammation of the kidney's filtering units.
[7]

 

4. Polycystic Kidney Disease (PKD) - A genetic disorder causing fluid-filled cysts to form in the kidneys.
[8]

 

5. Chronic pyelonephritis - Long-term kidney infections. 

6. Obstructive uropathy - Conditions that block the flow of urine, like kidney stones or enlarged prostate. 

 

B. Risk factors 

1. Genetic predisposition- genetic factors such as family history increase ESRD risk. Mostly observed genetic 

syndromes include Autosomal dominant polycystic kidney disease and Alport syndrome. 

2. Environmental and lifestyle factors- lifestyle factors including diet, smoking and physical inactivity contribute to 

ESRD risk. 

3. Comorbidities- comorbid conditions like cardiovascular disease also increase management of ESRD. 

 

PATHOPHYSIOLOGY  

In a healthy kidney, each nephron adds to the total glomerular filtration rate (GFR). In chronic kidney disease, function 

declines slowly and may not show symptoms early. Regardless of the cause, the kidneys compensate by increasing 

filtration and size of the remaining nephrons, which helps preserve GFR initially. As a result, early-stage kidney 

damage may not be detected due to normal serum creatinine levels.
[9] 

 

This adaptive process helps maintain normal waste removal but gradually harms the surviving nephrons. GFR often 

appears normal until it drops by about 50%, at which point levels of waste products like urea and creatinine begin to 

rise. For instance, an increase in creatinine from 0.6 to 1.2 mg/dL may signal a 50% loss in nephron function, even 

though it falls within the normal range. 



 

1464 

World Journal of Pharmaceutical Science and Research                                                        Volume 4, Issue 3, 2025 

www.wjpsronline.com 

While hyperfiltration helps at first, it eventually increases pressure in the glomeruli, leading to damage and scarring 

such as focal segmental glomerulosclerosis. Medications like ACE inhibitors or ARBs can help slow this progression 

and protect kidney function.
[9] 

 

SYMPTOMS 

As kidney function declines, patients may experience: 

- Fatigue and weakness 

- Nausea and vomiting 

- Loss of appetite 

- Fluid retention (edema) 

- Difficulty concentrating 

- Itching 

- Shortness of breath 

- Muscle cramps or twitches 

- Changes in urine output 

- High blood pressure 

 

DIAGNOSIS 

Diagnosis is based on: 

1. Blood tests: Elevated levels of urea (BUN) and creatinine indicate reduced kidney function.
[10]

 

2. Estimated Glomerular Filtration Rate (eGFR): ESRD is defined as an eGFR of less than 15 mL/min/1.73 m².
[11]

 

3. Urine analysis: Presence of protein, blood, or other abnormalities. 

4. Imaging: Ultrasound or CT scan to assess kidney size and structure. 

5. Biopsy: In selected cases, to determine underlying cause. 

 

MANAGEMENT AND TREATMENT 

1. Dialysis 

- Hemodialysis (HD): Blood is filtered through a machine and returned to the body.
[12] 

- Peritoneal Dialysis (PD): Uses the lining of the abdomen to filter blood via a catheter. 

 

2. Kidney Transplantation 

A kidney transplant is the most definitive treatment for ESRD. Success depends on tissue match, overall health, and post-

transplant care.
[13] 

 

3. Medications 

Managing end-stage renal disease involves addressing specific clinical factors to slow down the disease's progression. 

Key strategies include: 

a) Blood pressure control and Proteinuria management: Controlling the underlying condition and managing blood 

pressure and protein in the urine: Blood pressure should ideally be under 130/80 mmHg. In diabetic patients with 

proteinuria, medications like ACE inhibitors or ARBs are advised, especially when urine albumin levels are 

elevated. These medications help slow kidney damage progression and are most effective when started early.
[14]
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b) Preventive care and monitoring: This includes strict blood sugar control, cardiovascular risk reduction, and 

lifestyle changes such as quitting smoking and adjusting diet. Maintaining hemoglobin A1C levels below 7% is 

generally beneficial. In type 2 diabetes, medications like SGLT-2 inhibitors can reduce kidney stress.
[15]

 

c) Correcting metabolic acidosis: Supplementing with renal bicarbonate may help slow kidney deterioration.
[16]

 

d) Managing lipid levels: Patients often have abnormal lipid levels. Regular lipid panel checks and starting statin 

therapy (HMG-CoA reductase inhibitors) early can help.
[17]

 

e) Treating fluid overload or lung congestion: Use of loop diuretics or procedures like ultrafiltration may be 

necessary. 

f) Addressing anemia: Use of erythropoiesis-stimulating agents (ESAs), such as erythropoietin, can be beneficial. 

g) Managing high phosphate levels (hyperphosphatemia): Phosphate binders (e.g., calcium acetate or sevelamer) 

and low-phosphate diets are recommended. 

h) Monitoring and treating low vitamin D levels: If 25-OH vitamin D is below 10 ng/mL, ergocalciferol 

supplements are given weekly before switching to daily cholecalciferol.
[18]

 

i) Managing high parathyroid hormone levels: Use of calcitriol, vitamin D analogs, or medications that mimic 

calcium is recommended. 

 

4. Dietary Modifications 

- Low-sodium, low-potassium, and low-phosphate diets 

- Protein intake adjusted according to treatment modality 

- Fluid restrictions in patients with low urine output 

 

COMPLICATIONS 

- Cardiovascular disease (leading cause of death in ESRD patients).
[19] 

- Anemia 

- Mineral and bone disorders 

- Infections (especially in dialysis patients) 

- Malnutrition 

- Depression and decreased quality of life 

 

PROGNOSIS 

Without treatment, ESRD is fatal. With dialysis or transplantation, patients can live for many years, but life expectancy 

is reduced compared to the general population. 

 

PREVENTION 

The best way to prevent ESRD is by managing risk factors: 

- Tight control of blood sugar in diabetics 

- Blood pressure control 

- Regular monitoring of kidney function in at-risk individuals 

- Avoiding nephrotoxic drugs 

- Maintaining a healthy lifestyle (diet, exercise, smoking cessation) 
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CONCLUSION 

End-Stage Renal Disease is a serious condition with significant health impacts. While it cannot be reversed, early 

detection and management of kidney disease can delay its progression. For those who reach ESRD, advances in dialysis 

and transplantation have significantly improved survival and quality of life. 
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