Laboratory Findings

I- The GFR measurement requires infusion or injection of compounds that are eliminated only by glomerular filtration (e.g., iothalamate or radiolabeled compounds). Alternatively, GFR can be estimated by the serum creatinine concentration

II- Measurement of the serum cystatin C concentration has been advocated as a more sensitive way to assess decrements in GFR. The normal level is about 0.7 mg/L; the concentration increases as the GFR declines. It is possible that the serum cystatin C concentration may increase before the plasma creatinine concentration doesHowever, a serum cystatin C test costs four times as much as a plasma creatinine test; therefore, it is not a routine 

III- albuminuria can be assessed from a 24-hour urine specimen, monitoring the degree of albuminuria is important for:

1- it provides additional information about the rate of loss of GFR (the rate increases as the degree of albuminuria rises)

2- persistence of albuminuria, including microalbuminuria, is associated with an increased risk of cardiovascular disease and ongoing loss of kidney function

3- to assess the rate of response to treatment.

IV- renal function tests & electrolytes mainly potassium

V-PCV & Hb level as reflecting anemia  ,serum albumin as reflecting malnutrition, serum lipid,serum Ca.,Phosphate & alkaline phosphatase 

VI- virology : prepare to hemodialysis  

VII- Ultrasonic ex.:

 To ensure that there is no obstruction of the ureters or abnormality of the bladder.  

 Small kidneys with loss of the kidney cortex suggest the presence of chronic glomerular diseases.

 If the size of the kidneys differs substantially, renal artery stenosis should be considered, especially in hypertensive patients

Differentiating points between acute & CRF: in favor of CRF:

1. small size kidneys but normal size does not exclude the chronicity as in some cases of CRF with normal size kidneys as Enlarged kidneys suggest diabetes, human immunodeficiency virus–associated nephropathy, or infiltrative diseases (e.g., diseases such as amyloidosis),polycystic renal dis. Or scleroderma

2. neuropathy & myopathy

3. anemia disproportionate to degree of azotemia

4. renal osteodystrophy

GENERAL MANAGEMENT OF CHRONIC KIDNEY DISEASE 

 it involves:

1. Treatment of reversible causes of renal dysfunction 

2. Preventing or slowing the progression of renal disease 

3. Treatment of the complications of renal dysfunction

4. Identification and adequate preparation of the patient in whom renal replacement therapy will be required 

Reversible causes of renal dysfunction  In addition to exacerbation of their original renal disease, patients with chronic renal disease with a recent decrease in renal function may be suffering from an underlying reversible process, which if identified and corrected may result in the recovery of function.

1- Decreased renal perfusion — Hypovolemia (such as vomiting, diarrhea, diuretic use, bleeding), hypotension (due to myocardial dysfunction or pericardial disease), infection (such as sepsis), and the administration of drugs which lower the GFR (such as NSAIDs and ACE inhibitors) are common causes of potentially reversible declines in renal function. a judicious trial of fluid repletion may result in the return of renal function to the previous baseline

2- Administration of nephrotoxic drugs — The administration of drugs or diagnostic agents that adversely affect renal function are a frequent cause of worsening renal function, include aminoglycoside antibiotics (particularly with unadjusted doses),NSAIDs, and radiographic contrast material, particularly in diabetics. 

3- Urinary tract obstruction — Urinary tract obstruction should always be considered in the patient with unexplained worsening renal function, Patients with slowly developing obstruction typically have no changes in the urinalysis, no symptoms referable to the kidney, and initially maintain their urine output. Given this lack of clinical clues, renal ultrasonography is often performed to exclude urinary tract obstruction in patients with an unexplained elevation in the serum creatinine.

4- Hypertension:can elevated renal indices by reduce intraglomerular pressure 

5- Hypercalcemia:by causing dehydration

6- Infection: as the infection is a  metabolic stress on the body

Slowing the rate of progression progression in chronic renal disease may be due at least in part to secondary factors that are unrelated to the activity of the initial disease. The major factors are thought to be intraglomerular hypertension and glomerular hypertrophy (which are primarily responsible for the adaptive hyperfiltration ), leading to glomerular scarring (glomerulosclerosis) causing proteinuria indicator of progression.

1- There is clear evidence in diabetic nephropathy and nondiabetic chronic kidney diseases with proteinuria that the administration of angiotensin converting enzyme (ACE) inhibitors or angiotensin II receptor blockers (ARBs) slows the progression of chronic kidney disease, with the greatest benefit in patients with higher degrees of proteinuria 

2- The possible efficacy of dietary protein restriction is less clear: The optimal level of protein intake has also not been determined but it may be reasonable to restrict intake to 0.8 to 1.0 g/kg per day of high biologic value protein, with the lower value used in patients with progressive chronic kidney disease.

3- Both hyperlipidemia and metabolic acidosis should be treated, in part because there is some evidence that they may enhance the rate of progression of the renal disease

4- Smoking cessation should be encouraged, with smoking stoppage being associated with a reduced rate of progression of chronic kidney disease

If these modalities are to be effective, the benefit is likely to be greatest if begun before a great deal of irreversible scarring has occurred. Thus, protective therapy has the greatest impact if it is initiated relatively early in the course( GFR is less than 60 mL/min per 1.73 m2).

Aggressive goals are recommended for both proteinuria and blood pressure. Antihypertensive therapy is given for both renal protection and cardiovascular protection, a target blood pressure is less than 130/80 mmHg.  and even lower systolic pressure may be more effective in slowing progressive renal disease although caution is advised about lowering the systolic blood pressure below 110 mmHg. These aggressive goals will, in most patients, require therapy with multiple drugs.

ACE inhibitors and ARBs can cause a decline in renal function and a rise in plasma potassium that typically occur soon after the onset of therapy. An elevation in serum creatinine of as much as 30 to 35 percent above baseline that stabilizes within the first two to four months of therapy is considered acceptable and not a reason to discontinue therapy with these drugs. 

In patients with nonproteinuric renal disease, most often a tubulointerstitial disease, none of the above drugs has been shown to slow progression of the renal disease and therapy is limited to blood pressure control.

Treatment of the complications of renal dysfunction 
Volume overload: patient with mild to moderate chronic kidney disease, despite being in relative volume balance, is less able to respond to rapid infusions of sodium and is therefore prone to fluid overload.

Patients with chronic kidney disease and volume overload generally respond to the combination of dietary sodium restriction and diuretic therapy, usually with a loop diuretic given daily in doses higher than usual. 

Metabolic acidosis :There are three major reasons why treatment of the acidemia may be desirable in patients with chronic kidney disease: 

1- Bicarbonate supplementation may slow the progression of chronic kidney disease

2- Bone buffering of some of the excess hydrogen ions is associated with the release of calcium and phosphate from bone, which can worsen the bone disease.

3-  Uremic acidosis can increase skeletal muscle breakdown and diminish albumin synthesis, leading to loss of lean body mass and muscle weakness. 

 Alkali therapy use to maintain the serum bicarbonate concentration above 23 meq/L, sodium bicarbonate (in a daily dose of 0.5 to 1 meq/kg per day) is the agent of choice. Sodium citrate (citrate is rapidly metabolized to bicarbonate) may be used in patients who are unable to tolerate sodium bicarbonate, since it does not produce the bloating associated with bicarbonate therapy . Sodium citrate should be avoided in the rare patient who may be taking aluminum-containing antacids since it markedly enhances intestinal aluminum absorption.

Hyperphosphatemia hypocalcaemia & renal osteodystophy: Dietary phosphate restriction may limit the development of secondary hyperparathyroidism in patients with chronic kidney disease. 

Once the GFR falls below 25 to 30 mL/min, the addition of oral phosphate binders are usually required to prevent hyperphosphatemia . The serum calcium-phosphorus product should also be maintained at <55 mg2/dL. 

One of the preferred agents to bind intestinal phosphate is calcium salts, of which one of the most widely used is calcium carbonate. Another calcium salt, calcium acetate, may be a more efficient phosphate binder than calcium carbonate, Phosphate binders are most effective if taken with meals to bind dietary phosphate, hypercalcemia is a common complication of this regimen, particularly in patients also treated with calcitriol to protect against the development of renal osteodystrophy so, careful monitoring of the serum calcium concentration is essential.

The nonabsorbable agent sevelamer, which contains neither calcium nor aluminum, is a cationic polymer that binds phosphate through ion exchange. Sevelamer controls the serum phosphate concentration without inducing hypercalcemia. It may be best used in patients who cannot tolerate calcium-based phosphate binders or have persistent hyperphosphatemia. It may also be used in combination therapy with calcium-containing antacids among those with serum phosphate levels consistently above target levels despite single-agent binder therapy. 

Lanthanum, a rare earth element, also has significant phosphate binding properties. Although no significant clinical adverse effects have yet been reported.

Most other phosphate binders should be avoided: Aluminum hydroxide, the previous standard, because of the gradual induction of aluminum toxicity Magnesium-containing antacids (such as magnesium hydroxide), because of the risk of hypermagnesemia and the frequent development of diarrhea Calcium citrate, since it markedly increases intestinal aluminum absorption 

Prevention and/or treatment of osteitis fibrosis in patients with predialysis chronic kidney disease are primarily based upon dietary phosphate restriction, the administration of oral phosphate binders, and the administration of calcitriol (or vitamin D analogs one alpha) to directly suppress the secretion of parathyroid hormone

Calcimimetics are agents that increase the sensitivity of the calcium-sensing receptor in the parathyroid gland to calcium. The calcium-sensing receptor is the principal factor regulating parathyroid gland parathyroid hormone secretion and hyperplasia. cinacalcet, the only currently available calcimimetic, is an emerging option in the treatment of secondary hyperparathyroidism in predialysis patients with CKD.

Hypertension: The desired degree of blood pressure control can usually be safely achieved with combined therapy which usually begins with an ACE inhibitor or angiotensin II receptor blocker (also given to slow disease progression as noted above) and a diuretic.

Volume expansion, often in the absence of overt edema, contributes to the elevation in blood pressure in most forms of chronic renal disease. As a result, before other medications are added, the dose of diuretics should be increased until the blood pressure is normalized or the patient has attained "dry weight" which, in the presence of persistent hypertension, is defined as the weight at which further fluid loss will lead either to symptoms (fatigue, orthostatic hypotension) or to decreased tissue perfusion as evidenced by an otherwise unexplained elevation in the BUN and plasma creatinine concentration. 

A loop diuretic is recommended for the treatment of hypertension and edema in patients with chronic kidney disease. The thiazide diuretics in conventional dosage become less effective as monotherapy when the GFR falls below 20 mL/min. They do, however, produce an additive effect when administered with a loop diuretic for refractory edema.

Anemia:An erythropoietic agent should be given to the predialysis patient with CKD and anemia. We suggest targeting Hgb levels in the range of 11 to 12 g/dL in predialysis patients with CKD. We do not recommend maintaining Hgb levels above this level in predialysis patients being administered an erythropoietic agent, since such levels have been associated with adverse cardiovascular outcomes. In the patient with Hgb levels above 12 g/dL who is receiving an erythropoietic agent, appropriate measures should be instituted, such as decreasing the dose of the erythropoietic agent or increasing the dosing interval, to maintain Hgb levels in the range of 11 to 12 g/dL. The erythropoietin dose should be approximately 50 to 100 U/kg per week. the dose and dose adjustment be given based upon the initial and target hemoglobin level, the clinical setting, and the rate of increase of the hemoglobin level 

Although erythropoietin has traditionally been given in two to three doses per week, it is currently commonly given only once per week (or even less frequently). Initially, to help detect changes in levels, weekly testing of the hemoglobin level is recommended. 

There is limited evidence suggesting that an increased mortality in predialysis patients may be due to high erythropoietin doses. Thus, we suggest that the dose of erythropoietin  not exceed 20,000 units per week in CKD patients who are not on dialysis

Darbepoietin alfa, another erythropoietic agent, is also indicated for the treatment of anemia associated with chronic kidney disease. The three-fold longer half-life and greater biological activity of darbepoietin alfa, compared with recombinant erythropoietin, enables this agent to effectively maintain target hemoglobin levels with less frequent dosing. The infrequent darbepoietin alfa dosing schedule of once weekly or once every two weeks, with the possibility of monthly dosing in some patients, offers many potential benefits to both patients and caregivers.

The recommended starting dose of darbepoietin alfa in recombinant erythropoietin-naive patients with chronic kidney disease is 0.45 mcg/kg administered once weekly. can be given by either intravenous or subcutaneous injection. 

An adequate response to erythropoietin or darbepoietin alfa requires the maintenance of sufficient iron stones, which usually requires the administration of either oral or intravenous iron in patients with initially inadequate iron levels or in those being treated with erythropoietin. 

The use of  iron to maintain the percent transferrin saturation ≥ 20 percent, and the serum ferritin level to be greater than 100 ng/mL .

Dyslipidemia: the goal LDL-cholesterol is similar to that in patients with CHD, which has been less than 100 mg/dL (2.6 mmol/L). However, subsequent data has led some experts to recommend a lower goal of less than 70 mg/dL (1.8 mmol/L). A similar lipid-lowering goal, beginning with statin therapy in lower dose, should be administered to patients with chronic kidney disease.

Uremic bleeding: the correction of anemia, the administration of desmopressin (dDAVP), cryoprecipitate, estrogen, and the initiation of dialysis

PREPARATION FOR AND INITIATION OF RENAL REPLACEMENT THERAPY  It is important to identify patients who may eventually require renal replacement therapy since adequate preparation can decrease morbidity and perhaps mortality. Early identification enables dialysis to be initiated at the optimal time with a functioning chronic access and may also permit the recruitment and evaluation of family members for the placement of a renal allograft prior to the need for dialysis. In addition, the ability of the individual to psychologically accept the requirement of life-long renal replacement therapy is often diminished if inadequate time has elapsed between the time of recognition of end-stage renal disease and the initiation of dialysis.

Indications for renal replacement therapy — The decision to initiate dialysis in a patient with chronic kidney disease involves the consideration of subjective and objective parameters by the physician and the patient. There are a number of clinical indications to initiate dialysis in patients with CKD. These include: 

1- Pericarditis or pleuritis (urgent indication) 

2- Progressive uremic encephalopathy or neuropathy, with signs such as confusion, asterixis, myoclonus, wrist or foot drop, or, in severe, cases, seizures (urgent indication) 

3- A clinically significant bleeding diathesis attributable to uremia (urgent indication) 

4- Fluid overload refractory to diuretics 

5- Hypertension poorly responsive to antihypertensive medications 

6- Persistent metabolic disturbances that are refractory to medical therapy. These include hyperkalemia, metabolic acidosis, hypercalcemia, hypocalcemia, and hyperphosphatemia. 

7- Persistent nausea and vomiting 

8- Weight loss or signs of malnutrition 

However, these indications are potentially life-threatening. They occur when the patient has very advanced chronic kidney disease, such as may be observed in those who present with severe uremia and have not had prior medical contact. For patients under medical care, delaying initiation of dialysis until one or more of these complications is present may put the patient at unnecessary jeopardy; dialysis should therefore be initiated well before these indications have developed. 

