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Abstract. Chronic Kidney Disease (CKD) is a progressive condition in which the kidneys
gradually lose their function over time, leading to accumulation of toxins, disturbances in fluid-
electrolyte balance, and alterations in hematologic and cardiovascular systems. This article
provides a detailed overview of the etiology, pathophysiology, clinical manifestations, diagnostic
methods, treatment strategies, and complications of CKD. Special attention is given to
preventive measures and management approaches in both children and adults. Early detection
and appropriate treatment strategies are emphasized as crucial for improving patient quality of
life and reducing chronic complications.
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Introduction

Chronic Kidney Disease (CKD) is a progressive condition in which the kidneys gradually
lose their function over a long period. This leads to the accumulation of toxins in the body,
disturbances in fluid and electrolyte balance, as well as changes in hematologic and
cardiovascular systems. CKD is one of the most common chronic diseases and occurs in
children, adolescents, and adults.

CKD often develops as a result of other chronic conditions, such as diabetes,
hypertension, congenital kidney disorders, chronic glomerulonephritis, or obstructive uropathies.
The progression of the disease is usually slow over several years, and symptoms may not be
noticeable in the early stages. Therefore, CKD is often diagnosed at advanced stages, which
complicates treatment and increases the risk of complications.

Epidemiological studies indicate that the prevalence of CKD is increasing among adults
and children worldwide. According to the World Health Organization (WHO), CKD is one of
the most common chronic diseases globally, and if left undetected, it can significantly reduce the
quality of life of patients. Therefore, having a comprehensive understanding of CKD, including
its causes, pathophysiology, diagnosis, and treatment methods, is essential for both medical
professionals and patients.

Causes of Chronic Kidney Disease:

The main causes of Chronic Kidney Disease (CKD) are as follows:

1. Diabetes — damages the glomeruli of the kidneys, leading to a gradual slowdown in the
filtration process.

2. Hypertension — high blood pressure damages kidney capillaries and may lead to chronic
glomerulonephritis.

3. Congenital kidney disorders — conditions such as polycystic kidney disease or congenital
nephropathy can cause CKD.

4. Chronic glomerulonephritis — inflammation and damage of the glomeruli result in
decreased filtration.
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5. Obstructive uropathles — impaired urine flow from the kidneys increases pressure and
damages kidney tissues.
6. Improper use of medications — long-term use of NSAIDs or certain antibacterial drugs

can harm the kidneys.

Pathophysiology

In Chronic Kidney Disease (CKD), the kidneys gradually lose their filtration ability,
leading to the accumulation of nitrogenous wastes (urea, creatinine) and toxins in the
bloodstream.

Additionally:

* Disturbances in fluid and electrolyte balance — resulting in edema, and alterations in
sodium and potassium levels.

» Acid-base imbalance — the blood becomes acidic, leading to metabolic acidosis.

» Hematologic changes — anemia, thrombocytopathy, and impaired blood clotting.

« Effects on the cardiovascular system — hypertension, heart failure, and arrhythmias.

The progression of CKD occurs gradually. In the early stages, patients may not notice
any symptoms. Over time, the accumulation of toxins disrupts the function of various organ
systems.

Symptoms

The symptoms of Chronic Kidney Disease (CKD) can be classified according to the stage
of the disease:

Early Stage

* Fatigue and weakness

« Mild swelling (especially in the hands and feet)

* Changes in urine volume related to excessive fluid intake

Middle Stage

* Gastrointestinal disturbances: vomiting, decreased appetite, nausea

* Increased swelling and changes in facial appearance

* Elevated blood pressure

s Itchy and dry skin

Late Stage

* Persistent fatigue, muscle and bone pain

* Cardiovascular diseases: hypertension, heart failure

* Chronic infections and decreased immunity

+ Conditions requiring dialysis or kidney transplantation

Diagnosis

The following examinations are performed to diagnose Chronic Kidney Disease (CKD):

1. Blood tests — including creatinine, urea, electrolytes, and hematologic parameters.

2. Urine tests — to assess proteinuria and glomerular filtration rate (GFR).

3. Ultrasound examination — to evaluate kidney size and tissue changes.

4. Computed Tomography (CT) or MRI — to detect anatomical alterations.

5. Biopsy — in some cases, kidney tissue is obtained to diagnose chronic
glomerulonephritis.

Treatment

Complete cure of Chronic Kidney Disease (CKD) may not be possible, but the
progression of the disease can be slowed and complications minimized. Treatment includes:
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» Management of the underlying condition — controlling diabetes or hypertension.

* Fluid and sodium control — to prevent excessive burden on the kidneys.

» Medications — diuretics, antihypertensives, erythropoietin (for anemia), and phosphate
binders.

* Dietary therapy — limiting protein intake, controlling sugar and salt consumption.

« Dialysis — used in the final stages to temporarily perform kidney functions.

» Kidney transplantation — as a last resort, the diseased kidney is replaced with a healthy
donor kidney.

Complications

If CKD is left untreated, it can lead to the following complications:

» Cardiovascular diseases — hypertension, arrhythmias, heart failure

* Bone and mineral disorders — osteoporosis, bone pain

» Anemia and blood disorders

* Chronic infections

« Disturbances in fluid and electrolyte balance

Prevention

» Control diabetes and hypertension

* Adjust fluid and sodium intake

* Regular medical check-ups

* Avoid taking medications without a doctor’s supervision

* Maintain a healthy lifestyle and reduce stress

* Preventive vaccinations and protection against infections

Dietary Recommendations

During the treatment of chronic kidney disease, patients are prescribed a diet that
excludes the following:

* Broths made from red meat and fish

* Sauces and gravies

* Foods high in oxalate and purine acids (e.g., spinach, legumes, cauliflower)

It is recommended to include in the diet a large amount of vegetables and fruits, as well
as bread that is low in protein and salt.

Conclusion

Chronic Kidney Disease (CKD) is a progressive condition characterized by the gradual
loss of kidney function over time, which can have widespread effects on multiple organ systems.

The kidneys play a central role in maintaining fluid and electrolyte balance, excreting
metabolic waste, regulating blood pressure, and producing hormones necessary for red blood cell
production and bone health.

Therefore, impairment of kidney function, as seen in CKD, leads to systemic
complications including cardiovascular disease, anemia, mineral and bone disorders, and
metabolic disturbances. The early stages of CKD are often asymptomatic, making early detection
challenging but crucial.

Symptoms such as fatigue, mild edema, changes in urination, gastrointestinal
disturbances, or high blood pressure may appear gradually as the disease progresses. Without
timely intervention, patients may develop severe complications such as end-stage renal disease
(ESRD), necessitating renal replacement therapy through dialysis or kidney transplantation.
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The main causes of CKD include diabetes mellitus, hypertension, congenital kidney
anomalies, chronic glomerulonephritis, and prolonged exposure to nephrotoxic agents.

Understanding the underlying etiology is essential for designing an effective management
plan. Treatment is primarily aimed at slowing disease progression, managing comorbid
conditions, preventing complications, and improving patients’ quality of life. Pharmacological
interventions, such as antihypertensives, diuretics, erythropoietin, and phosphate binders,
combined with dietary management and lifestyle modifications, play a critical role in
comprehensive care. In the final stages, renal replacement therapy—including dialysis or
transplantation—may be required to sustain life.

Preventive strategies, early diagnosis, regular monitoring, and patient education are
fundamental to improving outcomes. Lifestyle modifications, optimal control of blood glucose
and blood pressure, adherence to a renal-friendly diet, and avoiding nephrotoxic medications are
key preventive measures. Patient awareness and timely medical consultation can significantly
reduce morbidity and mortality associated with CKD. In conclusion, chronic kidney disease is a
serious and complex medical condition with profound systemic implications.

Multidisciplinary management, including nephrology, nutrition, cardiology, and primary
care, is essential to provide holistic care. Early detection, individualized treatment, and
preventive interventions are the cornerstones of effective CKD management, enabling patients to
maintain better health, delay disease progression, and reduce the risk of life-threatening
complications.
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