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Doping 

http://www.youtube.com/watch?v=FXPXHK7I1iQ


EPO 
  

 
 
 
 
 

• IV and oral iron increase the 
effect of EPO 
 

• IV more effective than oral 



EPO Abuse? 
 • Current elite athletes 

intentionally used 
doping? 
– 14-39% (de Hon et al., 2014) 

Zotter et al. (2004) 

Schumacher & Pottgeisser (2004) 



Maximal Aerobic Capacity (VO2max) 

 
• A key determinant of successful 

endurance performance 
 

• Highly correlated with Hb-mass 3000.0
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Iron Deficiency and  
Endurance Athletes 

• Endurance athletes more susceptible to 
greater iron losses 
 

• Iron deficient anaemia (IDA) vs. iron deficient 
non-anaemia (IDNA) 
– IDA reduces aerobic capacity (Garvican et al., 2011) 

– IDNA is less clear 
 

• Does IDNA exist? 
 

 



 
 
 



Impact of intravenous iron  
on aerobic capacity and iron metabolism in  

elite athletes 

• 15 IDNA (< 30.0 μg/L, Hb > 12.0 g/dL) 
– female n = 9, Male n = 6 
 

• Randomised control trial 
– IG - 500 mg intravenous iron injection (ferric 

carboxymaltose)  
– PG - 0.9% sterile saline solution 

 
• 3 x discontinuous exercise tests to exhaustion 

– Pre-treatment 
– 24 h post-treatment 
– 4 wks post-post treatment 

 
• Iron studies 

– Pre-test 
– Immediately post-test 
– 3 h post-test 
– sFer, sFe, Tsat, sTfR, sTf, IL-6, Hepcidin 

 
• Total haemoglobin mass 
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Impact of intravenous iron  
on aerobic capacity and iron metabolism in  

elite athletes 
 
– IV iron injections increase ferritin 

 
– No change 

• aerobic capacity 
• Hb mass 
• Red cell indices 

 
– Iron availability, not inflammation mediates the hepcidin 

response following iron treatment 
 

 
• So where they iron deficient? 



Questions Raised 

• Target indicators 
– Ferritin 
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Questions Raised 
• Are current indicators 

appropriate? 
– Ferritin 
– Hepcidin? 

 
• Sensitivity of assessment 

tools 
 

• Long-term effects of low 
iron 

 
• IDNA does not exist but… 



THANK YOU 
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The efficacy of iron treatment 
for endurance athletes:  

A meta-analysis  

Ferritin 
Hedges’ g = 1.068 (large effect) 

VO2max 
Hedges’ g = 0.610 (moderate effect) 
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