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Treatment 
Desired Outcomes 
 The primary goal is to slow and prevent the progression of CKD. This requires early 

identification of patients at risk for CKD to initiate interventions early in the course of the 

disease. 
  
 

 

 

Nonpharmacologic Therapy 

 Nutritional Management 

Reduction in dietary protein intake has been shown to slow the progression of kidney 

disease.  However, protein restriction must be balanced with the risk of malnutrition 

in patients with CKD. Patients with a GFR less than 25 mL/min/1.73 m2   received the 

most benefit from protein restriction ; therefore, patients with a GFR above this level 

should not restrict protein intake. The NKF recommends that patients who have a GFR 

less than 25 mL/ min/1.73 m2   who are not receiving dialysis, however, should restrict 

protein intake to 0.6 g/kg/day. If patients are not able to maintain adequate dietary energy 

intake, protein intake may be increased up to 0.75 g/kg/day. Malnutrition is common in 

patients with ESKD for various reasons, including decreased appetite, hypercatabolism, 

and nutrient losses through dialysis. For this reason, patients receiving dialysis should 

maintain protein intake of 1.2 g/kg/ day to 1.3 g/kg/day.  

The NKF recommends that patients with DM with CKD stages 1 to 4 should limit protein 

intake to 0.8 g/kg/day to reduce proteinuria and stabilize kidney function.  

 
  

 Pharmacologic Therapy: 

 

 Intensive Blood Glucose Control (for Patient with Diabetes) 
          The target glycated hemoglobin level (HbA1c) should be less than 7.0%   for 

patients with DM to decrease the incidence of proteinuria and albuminuria in patients 

with and without documented CKD.  This generally involves intensive insulin therapy for 

type 1 DM or insulin-dependent type 2 DM with administration of insulin three or more 

times daily to maintain preprandial blood glucose levels between 70 and 120 g/dL   and 

postprandial blood glucose levels less than 180 g/dL . This strategy has been proven to be 

effective in delaying the development and progression of CKD in patients with type 1 and 

type 2 DM.  A decrease in HbA1c levels by 0.9%   has been shown to decrease the 

relative risk for microalbuminuria by 30% in patients with type 2 DM.  Oral 

hypoglycemic agents can also be used in non-insulin-dependent type 2 DM to maintain 

similar blood glucose levels. 

 Optimal Blood Pressure Control 
            Reductions in blood pressure are associated with a decrease in proteinuria, leading 

to a decrease in the rate of progression of kidney disease. The NKF recommends a goal 

blood pressure of less than 130/80 mm Hg in patients with stages 1 through 4 CKD.  In 

patients with stage 5 CKD who are receiving hemodialysis, cardiovascular mortality is 



 2 

affected by blood pressure levels both before and after hemodialysis.  Elevated blood 

pressure levels after hemodialysis increases cardiovascular risk.   

 

 Reduction in Proteinuria 
          Reduction of proteinuria within the first year of therapy predicts long-term renal 

and cardiovascular prognosis.  The ability of antihypertensive agents to reduce protein 

excretion differs. Angiotensin-converting enzyme inhibitors (ACEIs) and angiotensin 

receptor blockers (ARBs) decrease glomerular capillary pressure and volume because of 

their effects on angiotensin II. This, in turn, reduces the amount of protein filtered 

through the glomerulus, independent of the reduction in blood pressure,  which ultimately 

decreases the progression of CKD.  The ability of ACEIs and ARBs to reduce proteinuria 

is greater than that of other antihypertensives, making ACEIs and ARBs the 

antihypertensive agents of choice for all patients with CKD, unless contraindicated. All 

patients with documented proteinuria should receive an ACE-I or ARB, regardless of 

blood pressure.  Because diabetes is associated with an early onset of microalbuminuria, 

all patients with diabetes should also receive an ACE-I or ARB, regardless of blood 

pressure.  When initiating ACE-I or ARB therapy, the dose should be titrated to the 

maximum tolerated dose, even if the blood pressure is less than 130/80 mm Hg.   

algorithm for the treatment of hypertension in patients with CKD. Combining ACE-Is 

and ARBs should be done with caution. Some studies have demonstrated that 

combination therapy leads to greater reductions in protein excretion with the 

combination,  whereas others have demonstrated worsening of progression of CKD.  

The nondihydropyridine calcium channel blockers (CCBs) have been shown to also 

decrease protein excretion in patients with and without diabetes,  but the reduction in 

proteinuria appears to be related to the reductions in blood pressure. The maximal effect 

of nondihydropyridine CCBs on proteinuria is seen with a blood pressure reduction to 

less than 130/80 mm Hg, and no additional benefit is seen with increased doses.  

 

CONSEQUENCES OF CKD AND ESKD 

 

Anemia of CKD 

    The progenitor cells of the kidney produce 90% of the hormone erythropoietin (EPO), 

which stimulates red blood cell (RBC) production.Reduction in the number of 

functioning nephrons decreases renal production of EPO, which is the primary cause of 

anemia in patients with CKD. The development of anemia of CKD results in decreased 

oxygen delivery and utilization, leading to increased cardiac output and left ventricular 

hypertrophy (LVH), which increase the cardiovascular risk and mortality in patients with 

CKD. 

 Pathophysiology 

The primary cause of anemia in patients with CKD is a decrease in EPO production. With 

normal kidney function, as Hgb, hematocrit (Hct), and tissue oxygenation decrease, 

the plasma concentration of EPO increases exponentially. As the number of functioning 

nephrons decrease, EPO production also decreases. Thus, as Hgb, Hct, and tissue 

oxygenation decrease in patients with CKD, plasma EPO levels remain constant within 

the normal range but low relative to the degree of hypoxia present. The result is a 
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normochromic, normocytic anemia. Several other factors also contribute to the 

development of anemia in patients with CKD. Uremia, the accumulation of toxins that 

results from declining kidney function, decreases the lifespan of RBCs from a normal of 

120 days to as low as 60 days in patients with stage 5 CKD. Iron deficiency and blood 

loss from regular laboratory testing and hemodialysis also contribute to the development 

of anemia in patients with CKD.   

  Treatment 

 The primary cause of anaemia in patients with CKD is a decrease in erythropoitin 

production.The first line treatment involves replacement of iron stores with iron 

supplements(oral/I.v), when iron supplementation alone is not sufficient to increase Hgb 

levels, we use Erythropoiesis-stimulating agents 

eg:-Epoetin alfa, Darbepoetin alfa 

 

Bone disease (renal osteodystrophy) 

 

     The osteodystrophy of renal failure is due to three factors: hyperphosphataemia, 

vitamin D deficiency and hyperparathyroidism. 

 Hyperphosphataemia 

The management of hyperphosphataemia depends initially upon restricting dietary 

phosphate. This can be difficult to achieve effectively, even with the aid of a specialist 

dietician, because phosphate is found in many palatable foods such as dairy products, 

eggs, chocolate and nuts. Phosphate-binding agents can be used to reduce the absorption 

of orally ingested phosphate in the gut, by forming insoluble, non-absorbable complexes 

when taken a few minutes before or with meals. Traditionally, phosphate-binders were 

usually salts of a di- or trivalent metallic ion, such as aluminium, calcium or occasionally 

magnesium. Whilst calcium containing phosphate binders remain in widespread use, 

sevelemar and lanthanumbased binders are increasingly used. Calcium acetate is widely 

used as a phosphate binder. The capacity of calcium acetate and calcium carbonate to 

control serum phosphate appears similar.   

Calcium carbonate has been used as a phosphate binder. Unfortunately, it is less effective 

as a phosphate binder than aluminium, and sometimes requires doses of up to 10 g daily. 

Calcium carbonate has advantages, however, in that correction of concurrent 

hypocalcaemia can be achieved. Sevelamer, a hydrophilic but insoluble polymeric 

compound is used increasingly as a phosphate binder. Sevelamer binds phosphate with an 

efficacy similar to calcium acetate but with no risk of hypercalcaemia. Mean levels of 

total and low density cholesterol are also reduced with sevelamer use. This compound 

does not appear to present any risk of toxicity but may cause bowel obstruction and is 

relatively expensive when compared to other phosphate binders. Lanthanum, like 

sevelamer, is a non-calcium containing phosphate binder; there is therefore no resultant 

risk of hypercalcaemia but there are gastro-intestinal side effects and the drug is 

significantly more expensive than the alternatives.   

 

 Vitamin D deficiency and hyperparathyroidism 

Vitamin D deficiency may be treated with the synthetic vitamin D analogues 1α-

hydroxycholecalciferol (alfacalcidol) at 0.25–1 μcg/day or 1,25-dihydroxycholecalciferol 

(calcitriol) at 1–2 μcg/day. The serum calcium level should be monitored, and the dose of 

alfacalcidol or calcitriol adjusted accordingly. Hyperphosphataemia should be controlled 
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before starting vitamin D therapy since the resulting increase in the serum calcium 

concentration may result in soft tissue calcification. A new agent, paricalcitol, has 

recently been suggested for use in patients who either do not respond to alfacalcidol or 

who need doses of alfacalcidol that are impractical because of hypercalcaemia. 

Paricalcitol is a synthetic, biologically active vitamin D analogue that selectively 

upregulates the vitamin D receptor in the parathyroid glands reducing PTH synthesis and 

secretion. It also upregulates the calcium sensing receptor in the parathyroids and reduces 

PTH by inhibiting parathyroid proliferation, PTH synthesis and secretion without 

affecting calcium or phosphorus levels. The rise in 1,25-dihydroxycholecalciferol and 

calcium levels that result from starting vitamin D therapy usually suppresses the 

production of PTH by the parathyroids. If vitamin D therapy does not correct PTH levels 

then parathyroidectomy, to remove part or most of the parathyroid glands, may be 

needed. This surgical procedure was once commonly performed on CKD patients, but is 

now less frequent owing to effective vitamin D supplementation. Cinacalcet is a 

calcimimetic which increases the sensitivity of calcium sensing receptors to extracellular 

calcium ion, this results in reduced PTH production. The benefit of this treatment is the 

suppression of PTH without resultant hypercalcaemia. It is recommended   for use as an 

alternative to parathyroidectomy for patients who are not fit enough to undergo this 

procedure.    
 


