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Chronic renal failure or chronic renal

impairment

is a progressive loss of kidney function due to

progressive damage of kidney tissue by a disease involving

the two kidneys.

End stage renal failure:

Is considered when renal failure is so severe that the

patient can’t live without dialysis.



Recently the terms chronic renal failure and chronic

renal impairment have been replaced by a new , more

accurate term which is

Chronic Kidney Disease





Chronic Kidney Disease ( CKD)

 Def.

Kidney damage for more than 3 months with or

without decrease in GFR.

This damage could be:
1. Structural (detected by kidney biopsy, or by radiology)

2. Functional (detected by laboratory assessment as s. creatinine,

proteinuria or hematuria).

Also CKD is considered when

GFR <60m2 /1.73m2 for≥3months,

with or without kidney damage.
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Evolution of CKD Staging
The two key markers for CKD are urine albumin and eGFR.



INCIDENCE OF CRF IS INCREASING

 Environmental pollution.

 Drug abuse.

 Others.



Causes of CKD



Major Causes of Severe Chronic 

Kidney Disease



Major causes of ESRD presenting 

to dialysis in USA

Prevalence

%

Incidence 

%

Diabetes 33.2 41.8

Hypertension 24 25.4

GN 17.2 9.3

Cystic disease 4.6 2.2





Primary glomerular disease

Such as MCGN and FSGS.

Tubulointerstitial disease

Such as NSAIDs abuse, heavy metals    

hypercalcaemia, hypokalaemia.

Renal vascular disease

Such as renal artery stenosis and renal vein 

thrombosis.

Chronic pyelonephritis

ETIOLOGY OF CKD



Chronic urinary tract obstruction

Collagen disease

Such as SLE, PAN.

Metabolic disease

Such as DM, amyloidosis, gout, NSAIDs 

abuse.

ETIOLOGY OF CKD



Gross appearance:

Size is decreased except in PCKD, DM,

amyloidosis, hydronephrosis.

Microscopic appearance:

Tubular atrophy, interstitial fibrosis and

glomerulosclerosis.

PATHOLOGY OF CKD





PATHOPHYSIOLOGY OF CKD



I. Disturbance of water excretion.

II. Disturbance of sodium excretion.

III. Disturbance of potassium excretion.

IV. Disturbance of acid-base balance.

V. Disturbance of calcium-phosphate metabolism.

VI. Retention of uraemic toxins.

VII.Failure of renal endocrine functions.

PATHOPHYSIOLOGY OF CKD



1. Loss of the renal ability to concentrate urine:

Occurs early in uremia, manifest as polyuria and

nocturia. Caused by osmotic overload of the

remaining nephrons.

2. Loss of the renal ability to dilute urine:

Occurs late in uremia.

DISTURBANCE OF WATER EXCRETION



DISTURBANCE OF SODIUM 

EXCRETION

 Most pts remain in sodium balance until GFR

is very low ↑ solute excretion

/nephron.

 Salt loosing nephropathy (e.g. analgesic

nephropathy , chronic obstructive uropathy )



Hyperkalaemia occurs only if:

1. GFR < 10 ml/min

2. Excess K load

3. Severe acidosis .

4. Drugs as ACEIs, ARBs, Aldosterone antagonists.

Hypokalaemia occurs in cases with salt loosing

nephropathy

DISTURBANCE OF POTASIUM EXCRETION



Metabolic acidosis may occur due to:

1. Hco3 wastage

2. Inability to secrete H+.

3. Retention of titratable acids.

4. Decreased ammonia production.

May be more severe with tubulo interstitial diseases,

hypercatabolic states, and in children.

May aggravate bone disease.

DISTURBANCE OF H+ EXCRETION





1. Retention hyperphosphataemia.

2. Hypocalcaemia(due to ↓active vit.D ,↑phosphate)

3. Secondary hyperparthyrodism.

4. Bone disease and soft tissue calcification.

DISTURBANCE OF CALCIUM-PHOSOPHATE 

METABOLISM





CLINICAL FEATURES OF CKD



 Early stages of CKD (stage 1&2) are

usually asymptomatic.

 Patients in stage 3 starts to show some

manifestations of uremic syndrome.

 Full-blown picture of uremia is seen in

patients of stage 4&5.

 At 1st nocturia & polyuria due to

impaired concentrating ability.

 Severe depression of GF can result in

oliguria



a. Anorexia, nausea, vomiting

b. Hiccough

c. Ammoniacal smell

d. Coated tongue

e. Change of bowel habits

f. GIT hge

Gastrointestinal manifestations of uremia



Cerebral:

• Headache, intellectual deterioration

• Drowsiness , coma

• Insomnia, reversal of sleep rhythm.

Neuromuscular:

• Flapping tremors

• Restless leg syndrome

• Peripheral neuropathy

• Muscle twitches

• Convulsions

Neurological manifestations:



CV manifestations:

a. Hypertension.

b. Uremic pericarditis

c. Cardiac tamponade

Respiratory manifestations:

a. Acidotic breathing

b. Recurrent infection.

c. Dyspnea.

d. Pleurisy



a. Pale & yellow (sallow face)

b. Dry skin

c. Bruises.

d. Pruritis.

e. Purpura.

f. Urea frost.

Cutaneous manifestations:



Hematologic manifestations:

Anemia

Bleeding tendency:

◦ Defective platelet function

◦ Heparin during dialysis



Musculo-skeletal manifestations:

a.Muscle fatigue, wasting

b.Bone aches, fractures, deformity in children.

c.Soft tissue calcification.



a. Gout

b. Dyslipedemia.

Gonadal manifestations:

a. Decreased libido, impotence, gynecomastia

b. Infertility, menstrual disorders.

Metabolic manifestations :



a. Hyperparathyoidism.

b. Lack of EPO.

c. Lack of active vit.D.

d. Increased renin activity.

e. Decreased testosterone.

f. Increased prolactin and LH.

g. Insulin increased peripheral resistance and half life.

Features of the underlying disease:

Such as DM, SLE, Stone disease.

Endocrine disorders in uraemia:



Subperiosteal resorption, mainly 

radial aspects of middle phalanges



A patient with renal failure

reveals subperiosteal

resorption along the radial

aspect of the middle phalanx

(arrows), as well as

resorption of the distal tuft

(arrowheads).



Endplate sclerosis

(arrows) referred to

as rugger-jersey

spine





Causes of acute deterioration in chronic kidney

disease

 Systemic infection - eg, urinary tract infection (UTI), chest infection,

central line.

 Drugs - eg, diuretics, angiotensin-converting enzyme (ACE) inhibitors,

aminoglycosides.

 Dehydration.

 Urinary tract obstruction

 Renal hypoperfusion secondary to dehydration

 Progression of underlying diseases - eg, relapse of glomerulonephritis.

 Development of accelerated-phase hypertension.






