Chronic renal disease

DEFINITIONS AND CLASSIFICATION
It define as evidence of structural or functional kidney abnormalities (abnormal urinalysis, imaging studies, or histology) that persist for at least three months, with or without a decreased GFR (as defined by a GFR of less than 60 mL/min per 1.73 m2).
Or decreased GFR, with or without evidence of kidney damage
Staging is determined by the GFR (creatinine clearance). Currently, the 5 stages of CKD based on the estimated GFR (eGFR), as calculated by the MDRD formula.

Stage 1 - Kidney damage with normal GFR, 90 mL/min or greater

Stage 2 - Kidney damage with a mild decrease in GFR, 60-89 mL/min

Stage 3 - Kidney damage with a moderate decrease in GFR, 30-59 mL/min

Stage 4 - Kidney damage with a severe decrease in GFR, 15-29 mL/min

Stage 5 - End-stage renal disease, less than 15 mL/min or on dialysis
Path-physiology:

The initial injury to the kidney may result in a variety of clinical manifestations, ranging from asymptomatic hematuria to renal failure requiring dialysis. Many individuals fully recover and subsequently suffer from little or no sequelae. But some patients experience repeated and chronic insults to the renal parenchyma, thereby resulting in lasting damage. Furthermore, others in whom the initial disease is either inactive or cured may still develop progressive renal disease due to adaptive hyperfiltration.
The kidney is able to adapt to damage by increasing the filtration rate in the remaining normal nephrons, a process called adaptive hyperfiltration. As a result, the patient with mild renal insufficiency often has a normal or near-normal serum creatinine concentration. Additional homeostatic mechanisms (most frequently occurring within the renal tubules) permit the serum concentrations of sodium, potassium, calcium, and phosphorous and the total body water to also remain within the normal range, particularly among those with mild to moderate renal failure
Adaptive hyperfiltration, although initially beneficial, appears to result in long-term damage to the glomeruli of the remaining nephrons, which is manifest by proteinuria and progressive renal insufficiency. This process appears to be responsible for the development of renal failure among those in whom the original illness is either inactive or cured. The institution of measures to help prevent this process, such as antihypertensive therapy with an angiotensin converting enzyme inhibitor or an angiotensin II receptor blocker, may slow progressive disease and even preserve renal function. If these modalities are effective, the benefit is likely to be greatest if begun before a great deal of irreversible scarring has occurred.
Mortality/Morbidity

Chronic renal failure is associated with a very high morbidity and hospitalization rate,

In patients with ESRD, cardiovascular disease, which is followed by sepsis and cerebrovascular disease, is the primary cause of death

Aetiology:

1- Diabetic glomerulosclerosis

2- Hypertensive nephrosclerosis

3- Glomerular disease

1- primary Glomerulonephritis

2- systemic causes as Systemic lupus erythematosus, Wegener's granulomatosis

4-Tubulointerstitial disease

· Reflux nephropathy (chronic pyelonephritis)

· Analgesic nephropathy

· Obstructive nephropathy (stones, benign prostatic hypertrophy)

· Myeloma kidney

5- Vascular disease

· Scleroderma

· Vasculitis

· Renovascular renal failure (ischemic nephropathy)

· Atheroembolic renal disease

6- Hereditary :
1- Autosomal dominant polycystic kidney disease
2- Medullary cystic kidney disease
3- alport syndrome
The term azotemia mean elevated renal function indices without clinical features while uremia, which means urine in the blood, was used to describe the clinical condition associated with renal failure. Uremia more commonly develops with chronic renal failure (CRF) or the later stages of chronic kidney disease (CKD), but it also may occur with acute renal failure (ARF) if loss of renal function is rapid. As yet, no single uremic toxin has been identified that accounts for all of the clinical manifestations of uremia. Toxins, such as parathyroid hormone (PTH), beta2-microglobulin, polyamines, advanced glycosylation end products, and other middle molecules, are thought to contribute to the clinical syndrome.
Uremic manifestation:

Anemia
Anemia-induced fatigue is thought to be one of the major contributors to the uremic syndrome. Causes:
1- Erythropoietin (EPO) deficiency: it is a hormone necessary for red blood cell production in bone marrow, is produced by peritubular cells in the kidney in response to hypoxia. Anemia associated with renal failure can be observed when the glomerular filtration rate (GFR) is less than 50 mL/min or when the serum creatinine is greater than 2 mg/dL.
Diabetic patients may experience anemia with a GFR of less than 60 mL/min. Anemia associated with chronic kidney disease is characteristically normocytic, normochromic, and hypoproliferative.
2- iron deficiency: due to blood loss (dialysis or bleeding tendency),GI loss or frequent blood sampling
3- vitamin deficiencies (eg, folate, vitamin B-12):poor nutrition

4- hyperparathyroidism: Elevated PTH levels are thought to be associated with marrow calcification, which may suppress red blood cell production and lead to a hypoproliferative anemia. Parathyroid-induced marrow calcification tends to regress after parathyroidectomy.
5- hypothyroidism
6- decreased red blood cell survival.

Coagulopathy
 Bleeding diatheses are characteristic findings in patients with end-stage renal disease (ESRD). The pathogenesis of uremic bleeding tendency:
1- multiple dysfunctions of the platelets: The platelet numbers may be reduced slightly, while platelet turnover is increased. The reduced adhesion of platelets to the vascular subendothelial wall is due to reduction of GPIb and altered conformational changes of GPIIb/IIIa receptors.
2- Alterations of platelet adhesion and aggregation are caused by uremic toxins
3- Acquired von will brand dis.: non function factor due to uremic toxin.

Correction of uremic bleeding is caused by treatment of renal anemia with recombinant human erythropoietin , adequate dialysis, desmopressin, cryoprecipitate, tranexamic acid, or conjugated estrogens

Acidosis
Acidosis is another major metabolic abnormality associated with uremia, Failure to secrete hydrogen ions and impaired excretion of ammonium may initially contribute to metabolic acidosis(initially normal anion gap), as kidney disease continues to progress, accumulation of phosphate and other organic acids, such as sulfuric acid, hippuric acid, and lactic acid, creates an increased anion-gap metabolic acidosis. In uremia, metabolic acidemia may contribute to other clinical abnormalities, such as hyperventilation, anorexia, stupor, decreased cardiac response (congestive heart failure), and muscle weakness.

Hyperkalemia
Hyperkalemia (potassium, >6.5 mEq/L) may be an acute or chronic manifestation of renal failure, but regardless of the aetiology, a potassium level of greater than 6.5 mEq/L is a clinical emergency. As renal function declines, the nephron is unable to excrete a normal potassium load, which can lead to hyperkalemia if dietary intake remains constant. In addition, other metabolic abnormalities, such as acidemia or type IV renal tubular acidosis, may contribute to decreased potassium excretion and lead to hyperkalemia. However, remember that most cases of hyperkalemia are multifactorial in aetiology.

Hyperkalemia can occur in several instances, which include
(1) excessive potassium intake in patients with a creatinine clearance of less than 20 mL/min,
(2) hyporeninemic hypoaldosteronism or type IV renal tubular acidosis in patients with diabetes, urinary obstruction, or interstitial nephritis,
(3) significant acidemia,
(4) with drug therapy. Hyperkalemia is common when drugs, such as potassium-sparing diuretics (eg, spironolactone, amiloride, triamterene), ACE inhibitors, angiotensin-receptor blockers, beta-blockers, or nonsteroidal anti-inflammatory drugs are used in the setting of renal insufficiency or renal failure
Endocrine abnormalities
endocrine abnormalities that may occur in the setting of uremia include changes in carbohydrate metabolism, decreased thyroid hormone excretion, and abnormal sexual hormone regulation.
Reduced insulin clearance and increased insulin secretion can lead to increased episodes of hypoglycemia and normalization of hyperglycemia in diabetic patients. Glycemic control may appear to be improved; however, this may be an ominous sign of renal function decline. Consider appropriate decreases in doses of antihyperglycemia medications (ie, insulin and oral antihyperglycemic medications) as renal function declines to avoid hypoglycemic reactions, from the other hand there may be insulin resistance due to post receptor resistance leading to hyperinsulinemia & cardiovascular dis.
Levels of thyroid hormones, such as thyroxine, may become depressed, while reverse triiodothyronine levels may increase because of impaired conversion of triiodothyronine to thyroxine.

Reproductive hormone dysfunction is common and can cause impotence in men and infertility in women. Renal failure is associated with decreased spermatogenesis, reduced testosterone levels, increased estrogen levels, and elevated luteinizing hormone levels in men, all of which contribute to impotence and decreased libido. In women, uremia reduces the cyclic luteinizing hormone surge, which results in anovulation and amenorrhea. Infertility is common and pregnancy is rare in women with advanced uremia and renal failure
Cardiovascular abnormalities
Cardiovascular abnormalities, including
1- uremic pericarditis & pericardial effusions

2- calcium and phosphate deposition–associated worsening of underlying valvular disorders causing aortic stenosis

3- uremic suppression of myocardial contractility: are common in patients with CRF. Left ventricular hypertrophy is a common disorder found in approximately 75% of patients who have not yet undergone dialysis. Left ventricular hypertrophy is associated with increased ventricular thickness, arterial stiffening, coronary atherosclerosis, and/or coronary artery calcification.
4- Patients are at increased risk for cardiac arrhythmias due to underlying electrolyte and acid-base abnormalities.
5- Renal dysfunction may contribute to associated fluid retention, which may lead to uncontrolled hypertension and congestive heart failure.

Malnutrition
Malnutrition usually occurs as renal failure progresses and is manifested by anorexia, weight loss, loss of muscle mass, low cholesterol levels, low BUN levels in the setting of an elevated creatinine level, low serum transferrin levels, and hypoalbuminemia. However, whether uremia stimulates protein catabolism directly remains controversial.

Comorbid diseases, such as diabetes, congestive heart failure, or other diseases, that require reduced food intake or restrictions of certain foods may contribute to anorexia.

Numerous epidemiologic studies have shown that a decreased serum albumin concentration is a very strong and independent predictor of mortality among dialysis patients. Thus, it is important that dialysis be initiated prior to the occurrence of significant malnutrition.
Calcium, parathyroid, and vitamin D abnormalities
After exposure to the sun, vitamin D-3 is produced in the skin and transported to the liver for hydroxylation (25[OH] vitamin D-3). Hydroxylated vitamin D-3 is then transported to the kidney, where a second hydroxylation occurs, and 1,25(OH)2 vitamin D-3 is formed. As the clinically active form of vitamin D, 1,25(OH)2 vitamin D-3 is responsible for GI absorption of calcium and phosphorus and suppression of PTH. During renal failure, 1,25(OH)2 vitamin D-3 levels are reduced secondary to decreased production in renal tissue leads to decreased calcium absorption from the GI tract and results in low serum calcium levels. Hypocalcemia stimulates the parathyroid gland to excrete PTH, a process termed secondary hyperparathyroidism.
In addition to the calcium abnormalities, hyperphosphatemia occurs as excretion of phosphate decreases with progressive renal failure. Hyperphosphatemia stimulates parathyroid gland hypertrophy and stimulates increased production and secretion of PTH.
Elevated PTH levels have been associated with uremic neuropathy and other metabolic disturbances, which include altered pancreatic response, erythropoiesis, and cardiac and liver function abnormalities. The direct deposit of calcium and phosphate in the skin, blood vessels, and other tissue, termed metastatic calcification, can occur when the calcium-phosphate product is greater than 70.
Other bone dis. In CRF: osteomalasia,osteoporosis , osteosclerosis & ostitis fibrosa cyctica

