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Outline 

• Update on the target hemoglobin paradox
• Current thoughts on renal anemia

management
• Future of ESA therapy in renal anemia
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The target hemoglobin paradox

• Registry data show that morbidity and 
mortality in dialysis patients is lowest at 
higher hemoglobins

• RCTs suggest that attempts to reach 
higher Hb target are associated with 
excess morbidity and possibly mortality, 
specifically for cardiac events





CREATE: Design

• 603 patients with stage 3 or 4 CKD
• Open label design
• eGFR 15-35ml/min/1.73m2

• Baseline Hb 110-125g/l
• Targeted Hb 130-150g/l or 105-115g/l
• Primary endpoint:

– Composite of 8 CV events







CREATE: Principal results

• Anemia correction did not reduce first CV 
events (58 vs 47; p=0.2)

• No change in secondary endpoints or in 
change in eGFR

• RRT more frequent in normalised group 
127 vs 111; p=0.03)

• More hypertension and headache in 
normalisation group









Issues with CREATE

• Dropout rate close to 25%
• Neither group reached their intended 

target Hb
• Event rate much lower than anticipated 

(105 vs 200 predicted events)
• CV profile of study population
• Dialysis endpoint subjective





CHOIR: Design

• Open label study of 1432 patients with 
Stage 2b-4 CKD

• eGFR 15-50ml/min/1.73m2

• Hb<110g/l at enrolment
• Epoetin alfa s.c.(starting dose 10,000u/wk) 

given to target Hb of 113 vs 135g/l
• Primary endpoint:

– Composite of death, MI, HF, stroke











CHOIR: Results

• 222 composite endpoints reached
– 125/715 high Hb (17.5%)
– 97/717 low Hb (13.5%)
– HR 1.34 (95% CI 1.03-1.74; p=0.03)





P=0.07



Problems with CHOIR

• Dropout rate 38.3%!
– 16.9% for RRT
– 21.4% dropped out

• Patients censored at start of RRT
• Open label –potential for bias
• Mean Hb difference only 13g/l
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TREAT Study

• Approx. 4000 patients with CKD (stage 2-
4) and type 2 diabetes

• Double-blind, placebo-controlled RCT
• Darbepoetin given s.c.
• Hb target >125g/l
• “Rescue” darbepoetin for Hb <95g/l in 

placebo group
• Death and CV events



TREAT Study

• Enrolment complete
• Safety analyses to date indicate no need 

to halt trial
• TREAT should provide a clear answer to 

the question of target Hb and CV risk



What factors should we use to 
determine target hemoglobin?

• Relief of anemia-related symptoms?
• Improvement in quality of life?
• Mortality considerations?
• Potential differences for CKD vs dialysis 

patients?
• Evidence vs clinical judgement?
• Reimbursement considerations?
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Thoughts on current management 
of renal anemia
• We have forgotten what renal anemia

looks like
• QOL and exercise benefits of ESAa are 

linearly related to increase in hemoglobin
• Because we now initiate ESAs at a higher 

hemoglobin level the perception of benefit 
is less

• We therefore need a new paradigm to 
drive anemia management



Individualised anemia management

• Understand impact of anemia on individual 
patients

• Derive strategies to evaluate response to 
anemia correction with ESAs
– Use QOL measures and PROs

• Identify non-responders and stop the 
ESA!!!!

• Consider lower starting Hb



What’s next in ESAs?

• CERA
• Biosimilars
• Protein-bound ESAs
• Small molecule ESAs
• Other



CERA

• Marketed by Roche as MIRCERA
• Available in Europe, Australia and Far East
• Similar performance to Epoetin alfa or beta and 

to darbepoetin
• Fewer dose adjustments and less Hb overshoot
• Slower rate of rise in Hb
• Can be used every 2-4 weeks for correction or 

maintenance
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Patients (%)

Fewer Overshoots With MIRCERA
Patients with at least one Hb >13 g/dL 
first 8 weeks of treatment
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Biosimilars
• Generic “copies” of epoetin alpha approved by EMEA

– Binocrit (Sandoz, Austria)
– Epoetin alfa Hexal (Hexal, Germany)
– Abseamed (Germany)

• All manufactured in same plant!
• AA sequence identical to epoetin alfa
• Minor differences in glycosylation
• Single IV comparison study with epoetin alfa available
• Licensed for CKD, HD, PD, adult and pediatric patients, 

chemotherapy associated anemia, perioperative use in 
elective orthopedic surgery



Protein-bound ESAs

• Epoetin omega
– Produced in BHK cells

• Epoetin delta
– Produced in human fibrosarcoma (HT-1080) 

cell line
– EPO gene activated by CMV promoter





Small molecule ESAs

• Peptide vs non-peptide
– Hematide (Affymatix)

• Data in rat remnant kidney model
• Limited clinical data
• Trials underway
• Given orally every 2-4 weeks

– PBI-1042 (Prometic)
• Limited clinical data in chemotherapy induced anemia
• Improves anemia in rat remnant kidney model
• Orally active
• Clinical trials planned



Impact of a non-peptide orally active agent on hemoglobin in patients 
with chemotherapy induced anemia



Other 

• HIF stabilisers
• GATA inhibition
• Hemopoietic cell phosphatase inhibition
• EPO gene therapy



Summary 
• The target hemoglobin paradox is not resolved
• TREAT may clarify or further muddy the debate
• For the present, a move to individualised care 

seems appropriate
• The interrelationships of anemia and heart 

failure deserve further investigation 
• Newer ESAs offer the promise of longer duration 

of action, more stable hemoglobin maintenance 
and the prospect of oral agents to correct 
anemia
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