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Historical background

 Richard Bright (1836): first observed that anemia 

was a complication of renal failure.

 Robert Christison: further described renal anemia.

Miyake (1977): purified and identified Epo.

 Eschbach (Dec 2, 1985): first human use of  EPO



EFFECT OF 1 G/DL FALL IN HB
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CLVH = concentric left ventricular hypertrophy

LV Dil = left ventricular dilatation 

SDF = systolic dysfunction

CCF = chronic cardiac failure

IHD = ischaemic heart disease



OTHER EFFECTS OF ANEMIA IN CKD

• Acceleration of progression of  kidney disease by 

oxygen deprivation.

• Increased risk of bacteremia (11% increased risk for 

every 1g/dl fall in Hb)

• Detrimental effects on brain and cognitive functions. 



Benefits of anemia Control























CREATE: In patients with CKD early and complete correction of 
anaemia did not reduce the risk of CV events

 Primary endpoint: Time to first CV event 
Hazard ratio: 0.78; 95% CI, 0.53–1.14; p=0.20)

58 events (high Hb, n=301) vs 47 events (low Hb, n=302)
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CHOIR: The use of a high target Hb level was 
associated with increased cardiovascular risk

Singh AK et al N Engl J Med 2006;355:2085–2098

 Primary endpoint: Time to death or CV event
Hazard ratio: 1.34; 95% CI, 1.03–1.74; p=0.03

125 events (high Hb, n=715) versus 97 events (low Hb, n=717)
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The TREAT study 

Pfeffer et al, NEJM, 2010

TREAT :increase strokes in higher hb gp (achieved 10.5 vs 12.5)



More time spent <11 g/dL was associated with increased 
risk of hospitalization and mortality

n = 54’328 dialysis patients

Time spent with Hb <11 g/dL (months) 
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“in fact, clinical guidelines are supposed to be

guides, not rules, and tailoring of therapy is a

critical aspect of management because ‘one
size certainly does not fit all patients’.



Summary, target

•Targeting 10 (10.5)-12g/dl is safe in dx and pre dx 
patients

•Targeting higher Hb is risky in older patients, 
diabetics, CVD and poor responders to ESA.

• Risks of higher Hb only refer to TARGETING higher 
levels using ESA

• Special considerations for healthier and younger as 
well as symptomatising patients



Managing Iron Needs



Diagnosing iron deficiency

• Absolute deficiency
• TSat

• Flaws related to nutitional transferrin deficiency

• Ferritin
• Flaws related to inflammation

• Percentage microcytic cells
• Flaws related to cell swelling

• Reticulocyte Hb content



• Functional deficiency
• Pathophysiology

• Inflammation, hepcidin, transferrin deficiency

• Lab diagnosis
• High ferritin, low TSAT

• Clinical
• Therapeutic testing

Diagnosing iron deficiency



“Targets” of iron repletion

• Ferritin > 200 (Hdx)/100 (NDD and PD), up to 500

• TSat
• 20-30













• Worsening of HTN

• Seizure 

• Increased blood clotting

• Slight decrease of Kt/ V 

• Impaired phosphorus balance 

• Hyperkalemia

• Expensive

• Pure Red cell aplasia  (PRCA)

Adverse Effects of ESA Therapy



Hyporesponsiveness to ESA

• Inflammation (ferritin, CRP)
• Iron deficiency
• Under-dialyis
• Blood loss
• Malignancy, myeloma
• Drugs
• Hematological disease
• ?hyperparathyroidism
• Nutritional
• Aluminum
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