
                                Chronic Kidney Disease  

Introduction 
             The kidney is made up of approximately 2 million nephrons that are 

responsible for filtering, reabsorbing, and excreting solutes and water. As the 

number of functioning nephrons declines, the primary functions of the kidney that 

are affected include: 

• Production and secretion of erythropoietin 

• Activation of vitamin D 

• Regulation of fluid and electrolyte balance 

• Regulation of acid–base balance 

  

Definitions  
Chronic kidney disease (CKD), also known as chronic kidney insufficiency, 

progressive kidney disease, or nephropathy, is defined as the presence of kidney 

damage or decreased glomerular filtration rate (GFR) for 3 months or more. 

Generally, CKD is a progressive decline in kidney function (a decline in the 

number of functioning nephrons) that occurs over a period of several months to 

years.The decline in kidney function in CKD is often irreversible. Therefore, 

measures to treat CKD are aimed at slowing the progression to end-stage kidney 

disease (ESKD). 

 

Risk Factors Associated with CKD 

Susceptibility 
• Advanced age 

• Reduced kidney mass 

• Low birth weight 

 • Family history of kidney disease 

• Systemic inflammation 

• Dyslipidemia 
Initiation 
• Diabetes mellitus 

• Hypertension 

• Autoimmune disease 

• Polycystic kidney disease 

• Drug toxicity 

• Urinary tract abnormalities (infections, obstruction, stones) 

Progression 
• Hyperglycemia: Poor blood glucose control (in patients with diabetes) 

• Hypertension: Elevated blood pressure 



• Proteinuria 

• Tobacco smoking 

  

  

 

 

 

Pathophysiology 
      A number of factors can cause initial damage to the kidney, the damage result 

in a decrease in the no. of functioning nephrons. The remaining nephrons 

hypertrophy to increase glomerular filtration and tubular function, both 

reabsorption and secretion in an attempt to compensate for the loss kidney 

function. 

These adaptive changes preserve many of the clinical parameters of kidney 

function,eg:-creatinine and electrolyte excretion. However, as time progress, 

protein excretion through the nephron occur, leading to increase nephron loss 

through varies complex mechanism. 

 

 

ASSESSMENT 
        Because CKD often presents without symptoms, assessment for CKD relies 

on appropriate screening strategies in all patients with risk factors for developing 

CKD  . Evaluation for CKD and the subsequent treatment strategies depend on the 

diagnosis, comorbid conditions, severity and complications of disease, and risk 

factors for the progression of CKD.   Early treatment of CKD and the associated 

complications of CKD are the most important factors to decrease morbidity and 

mortality associated with 

CKD. Screening for CKD should be performed in all people with an increased risk 

for developing CKD including patients with DM, hypertension, genitourinary 

abnormalities, autoimmune disease, increased age, or a family history of kidney 

disease. 

The assessment for CKD should include measurement of SCr, urinalysis, blood 

pressure, serum electrolytes, and/or imaging studies. The primary marker of 

structural kidney damage is proteinuria, even in patients with normal GFR. 

Clinically significant proteinuria is defined as urinary protein excretion greater 

than 300 mg/day or greater than 20 mcg/min in a timed urine collection. 

Significant proteinuria can also be determined by a spot urine dipstick greater than 

30 mg/dL (300 mg/L) or a urine protein/creatinine ratio greater than 200 mg/g 

(22.6 mg/mmol creatinine). Microalbuminuria is defined as 30 to 300 mg of 



albumin excreted in the urine per day or a urine albumin-to-creatinine ratio of 30 to 

300 mg/g (3.4 to 34 mg/mmol creatinine). Screening for microalbuminuria should 

be performed 5 years after the diagnosis of type 1 DM and at the time of diagnosis 

of type 2 DM.  Other markers for structural kidney damage that can be used in 

place of proteinuria include abnormalities in urinary sediment, such as hematuria, 

or abnormalities in imaging studies or kidney biopsy.  

 

Complications 
 The decline in kidney function is associated with a number of complications, 

which are   

including: 

•• Hypertension 

•• Fluid and electrolyte disorders 

•• Anemia 

•• Metabolic bone disease 

 

  
  

 

Clinical Findings 

 General 
The development of CKD is usually subtle in onset, often with no noticeable 

symptoms. 

Symptoms 

Stages 1 and 2 CKD are generally asymptomatic. 

Stages 3 and 4 CKD may be associated with minimal symptoms. 

Stage 5 CKD can be associated with pruritus, dysgeusia, nausea, vomiting, 

constipation, muscle pain, fatigue, and bleeding abnormalities. 

Signs 

Cardiovascular: Worsening hypertension, edema, dyslipidemia, left ventricular 

hypertrophy, electrocardiographic changes and chronic heart failure. 

Musculoskeletal: Cramping.  

Neuropsychiatric: Depression, anxiety, impaired mental cognition. 

GI: Gastroesophageal reflux disease, GI bleeding, and abdominal distention. 

Genitourinary: Changes in urine volume and consistency, “foaming” of urine 

(indicative of proteinuria), and sexual dysfunction. 

 

Laboratory Tests 



  Stages 1 and 2 CKD: Increased blood urea nitrogen (BUN) and serum creatinine 

(SCr) and decreased GFR.  
Stages 3, 4, and 5 CKD: Increased BUN and SCr; decreased GFR. 

Advanced stages: Increased potassium, phosphorus, and magnesium; decreased 

bicarbonate (metabolic acidosis); calcium levels are generally low in earlier stages 

of CKD and may be elevated in stage 5 CKD, secondary to the use of calcium-

containing phosphate binders. Decreased albumin, if inadequate nutrition intake in 

advanced stages. Decreased red blood cell (RBC) count, hemoglobin (Hgb) and 

hematocrit (Hct); iron metabolism may also be altered (iron level, total iron 

binding capacity [TIBC], serum ferritin level, and transferrin saturation [TSAT]). 

Erythropoietin levels are not routinely monitored and are generally normal to low. 

Urine positive for albumin or protein. Increased parathyroid hormone (PTH) level; 

decreased vitamin D levels (stages 4 or 5 CKD). Stool may be Hemoccult-positive 

if GI bleeding occurs from uremia. 

  

Other Diagnostic Tests 
Structural abnormalities of kidney may be present on diagnostic examinations 

  
 


