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Background

• Anaemia is a common complication of CKD.

• The disorder starts to develop when the glomerular filtration rate 
drops below 60 mg/ml. The anemia is rare when the GFR exceeds 80 
mL/min/1.73 m2. However, as the GFR worsens, the anemia gets 
more severe.

• a form of normocytic, normochromic, hypoproliferative anemia

• associated with left ventricular dysfunction and heart failure

• a reduction in exercise capacity and quality of life

• associated with poor outcomes in chronic kidney disease and confers 
an increased mortality risk



Objectives

• Explain the pathophysiology of anemia of chronic renal disease.

• Describe how to diagnose anemia of chronic renal disease.

• Review the management of the anemia of chronic renal disease.

• Summarize the interprofessional team strategies for improving 
coordination and communication to enhance the management of 
patients with anemia of chronic renal disease.



Etiology

• multifactorial origin

• decreased renal production of erythropoietin (EPO)

• uremia (leading to RBC deformity responsible for hemolysis)

• folate and vitamin B12 deficiency, 

• iron deficiency, 

• bleeding due to dysfunctional platelets, and rarely blood loss from 
hemodialysis



Epidemiology

• Several studies report the prevalence of anemia in non-dialysis 
dependent (NDD) CKD up to 60%. 

• At least 90% of patients who end up on dialysis will eventually 
develop anemia of chronic disease.

• anemia was twice as prevalent in CKD patients as in the general 
population.



Pathophysiology



History and Physical
• Common symptoms include:

• Dyspnea (shortness of breath)

• Fatigue[20]

• Generalized weakness

• Headaches

• Decreased concentration

• Dizziness

• Reduced exercise tolerance.

• Commonly observable signs include:

• Skin and conjunctival pallor

• Respiratory distress

• Tachycardia

• Chest pain (mostly with severe anemia)

• Heart failure (usually with chronic severe anemia)



Evaluation

• Complete blood count (CBC) with differential

• Peripheral smear

• Iron indices (iron, ferritin, total iron binding capacity, transferrin 
saturation)

• Iron, vitamin B, and folate levels (included in initial workup to rule out 
other reversible causes of anemia)

• Thyroid function tests (rule out alternate etiology of hypoproliferative
normocytic anemia)



• Normocytic normochromic anemia and peripheral reticulocytopenia 
are observable on CBC with a peripheral smear. 

• Bone marrow may show erythroid hypoplasia, which correlates to the 
reports of resistance of bone marrow to erythropoietin.



Iron/serum ferritin

• Due to high serum ferritin levels secondary to chronic inflammation in 
CKD, serum iron indices are not accurately indicative of the degree of 
iron deficiency in dialysis patients, thus raising the standard cutoffs of 
iron responsiveness.

• The Dialysis Patients' Response to IV Iron With Elevated Ferritin 
(DRIVE) study demonstrated that intravenous iron is beneficial in 
dialysis patients even in the setting of ferritin as high as 1200 ng/mL if 
the transferrin saturation is less than 30%.



EPO

• Measuring serum erythropoietin levels are discouraged in CKD. 

• There is 'relative erythropoietin deficiency,' that is, an inappropriate 
rise in erythropoietin levels for the severity of anemia.



Treatment / Management





EPO

• In patients with CKD who are not on dialysis, ESAs are typically considered 
when hemoglobin level drops below 10 g/dl but are individualized 
depending on various factors, including symptoms related to anemia, 
dependence on transfusions, the rate of drop in hemoglobin concentration, 
and response to iron therapy.

• In CKD patients, erythropoietin (50 to 100 units/kg IV or SC) is usually given 
every 1 to 2 weeks, and darbepoetin alfa dosing is every 2 to 4 weeks.

• n patients on dialysis, ESAs are usually avoided unless the hemoglobin level 
is between 9 and 10 g/dL. In this subset, erythropoietin is given with every 
dialysis, i.e., three times a week, whereas darbepoetin alfa is dosed once 
weekly.



• Generally, the peak rise in RBCs in response to ESAs occurs at 8 to 12 
weeks. However, in around 10% to 20% of cases, anemia can be 
resistant to ESAs. Common adverse effects of ESAs include seizures, 
the progression of hypertension, clotting of dialysis access, the 
progression of malignancy, and higher mortality in cancer patients.

• In all patients with CKD, regardless of the need for dialysis, the goal 
hemoglobin using ESAs is less than 11.5 g/dL. 



Iron

• KIDGO recommends target transferrin saturation between 20 to 30% 
and ferritin level 100 to 500 ng/mL in patients with CKD who are not 
on dialysis. 

• In patients with ESRD on dialysis receiving intravenous iron, goal 
transferrin saturation of 30 to 50% and ferritin higher than 200 ng/mL.

• Iron correlates with acute toxicity and infection risk, which should be 
weighed against the benefits in individual patients.



Complications

• an independent risk factor for death.

• left ventricular hypertrophy, peripheral oxygen demand, and 
worsening cardiac outcomes

• depression, fatigue, stroke, reduced exercise tolerance, and an 
increased rate of re-admissions.

• Long-term treatment with erythropoietin can cause hypertension, 
vasoconstriction, and seizures.



Differential Diagnosis

• Alcohol misuse disorder

• Aplastic anemia

• Dialysis complications

• Hypothyroidism

• Hyperthyroidism

• Methemoglobinemia

• Sickle cell anemia

• Systemic lupus erythematosus

• Hypoadrenalism

• Panhypopituitarism

• Primary and secondary hyperparathyroidism

• Myelophthisic anemia



Prognosis
• Anemia of chronic renal disease is associated with cardiorenal anemia 

syndrome. Foley et al. observed that for every 1-g decrease in 
hemoglobin concentration, a 42% increase in left ventricular 
dilatation is seen in patients with stage 5 CKD.

• The Dialysis Outcomes Practice Pattern Study (DOPPS), involving 
countries, reported that with the decrease in hemoglobin to less than 
11 g/dL, there was an increase in hospitalization and mortality in CKD 
patients.

• Many patients with renal failure will not respond to erythropoietin, 
which is crucial as it is an important predictor of adverse cardiac 
events. 

• Two factors that lead to unresponsiveness include iron deficiency and 
inflammation. 



Deterrence and Patient Education

• Patients should be given information that when they have chronic 
kidney disease.

• Patients should store ESA or iron as advised by the manufacturer, as 
some products need to be kept in the fridge. 



Enhancing Healthcare Team Outcomes

• The management of the anemia of CKD is complex.

• One should never assume that anemia of renal disease is solely due 
to a lack of erythropoietin; it may be due to poor nutrition or chronic 
illness- so a thorough workup is essential to determine the cause.

• Managing patients on dialysis with anemia requires an integrated 
approach by an interprofessional team.

• The dialysis nurse should monitor vital signs and obtain total blood 
counts to determine the level of anemia. 



HIF-1 stabilizer 



Pearls and Other Issues

• Anemia of renal disease is common and is chiefly due to decreased 
erythropoietin production.

• Investigating other treatable causes of anemia in renal failure patients 
is necessary.

• Anemia of renal disease is associated with adverse cardiac events, 
heart failure, MI, and death.

• Erythropoietin levels are not indicative of anemia in renal failure 
patients. Therefore, one should target a hemoglobin level of no more 
than 11.5 g/dl.



Quiz: Anemia of Chronic Renal Disease
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