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 Components of blood

 Biological variance and the ABP

 Plasma volume and exercise

 Altitude

 What magnitude of change can be expected

 How do we respond?

Overview



What makes up whole blood?
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Plasma volume & exercise

Adapted from Sawka M., et al., Med Sci Sports Exerc, 2000  
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Plasma volume & acute exercise

Adapted from Lobigs., et al., Am J Haematol, 2017  

Post exercise:

[Hb] +20 g/L (+13%)

OFF-score +20 units

Plasma volume -
576mL (-20%)

Retic# no change
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250% increase in training volume for 1 week:
Plasma volume 10% increase

[Hb] ~6% decrease
OFF-hr ~16% decrease

Return to baseline: 2 days (PV) and 4 days ([Hb])
Observed atypical passport profiles 

Plasma volume & chronic exercise



Plasma volume & multi-day racing

Adapted from Lobigs., et al., Eu J Sports Sci, 2018  



Why train at altitude? 

St Moritz, Switzerland 

1,822 m
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Altitude & the ABP 

Siebenmann C., et al., J Appl Physiol, 2015

Altitude: 3484 m
28 days



During altitude 

D
el

ta
 O

FF
-s

co
re

Figures do not include the first 2 days 
at altitude.

D
el

ta
 s

qr
t(r

et
ic

%
)

D
el

ta
 [H

b]
 (g

/d
L)

Lobigs L., et al., Am J Haematol, 2018



Extreme changes during altitude 

Adapted from Lobigs L., et al., Am J Haematol, 2018



Post altitude – the return to baseline 
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 Plasma volume marker

 Research into multi-day events

 How long does it take to return to 
baseline after altitude?

How do we respond?



Questions?
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