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Table S1 Parameters of cardiopulmonary exercise test relevant for prognosis (mortlity) and length of hospital stay in patients after various types of 

surgery 

Types of surgery 

and references 

Number  

of patients, n 

Mortality Hospital stay 

In-hospital 30-day 90-day One-year ≥2 years All ICU  

Liver transplant 

Bernal et al. 

(2014)[1] 

223    VO2-AT 9,8 (worse 

prognosis) vs. 11,7 

(better prognosis) 

ml/kg/min 

 VO2-AT <9,2 

ml/kg mc./min 

VO2peak <13,4 

ml/kg mc./min 



Dunne et al. 

(2014)[2]  

197 – – – – – VO2-AT i 

VO2peak 

(l/min) 

 

Epstein et al. 

(2004)[3] 

59 – – (100 dni) 

% 

VO2pred 

<60% 

% VO2-

AT 

<50% 

– -   

Neviere et al. 

(2014)[4] 

263    VO2peak; 18,6 

(better prognosis) 

vs. 17,1 (worse 

prognosis) ml/kg 

mc./min  

   



Prentis et al. 

(2012)[5] 

60  VO2-AT 

<9,0 

ml/kg 

mc./min 

    VO2-AT <11 

ml/kg mc./min 

Other liver and bile ducts surgery 

Kaibori et al. 

(2013)[6] 

61     VO2-AT 

<11,5 ml/kg 

mc./min 

  

Junejo et al. 

(2012)[7]  

94  VO2-AT 

<9,9 

ml/kg 

mc./min 

    VO2-AT <9,9 

ml/kg mc./min 

Major abdominal surgery (other than the above ) 

Older (1999)[8] 548     VO2-AT 

<11 ml/kg 

mc./min 

  



Snowden et al. 

(2013)[9] 

389 VO2-AT <10 

ml/kg 

mc./min 

    VO2-AT <10 

ml/kg mc./min 

VO2-AT <10 

ml/kg mc./min 

Wilson et al. 

(2010)[10] 

847  VO2-AT 

<10,9 

ml/kg 

mc./min 

VE/VC

O2 >34 

   VO2-AT <11 

ml/kg mc./min 

 

Vascular surgery of abdominal aortic aneurysm  

Grant et al.[11] 506     VO2peak 

<15 ml/kg 

mc./min, 

VE/VCO2 

at AT >42 

  



Hartley et al.[12] 415  VO2-AT 

<10,2 

ml/kg 

mc./min 

VO2peak 

<15 

ml/kg 

mc./min 

    

Pancreatic surgery 

Junejo et al.[13] 64  VE/VC

O2 at AT 

>41 

     

Abbrevations: AT – anaerobic threshold; ICU – intensive care unit; VO2-AT – oxygen uptake at anaerobic threshold; VO2peak – oxygen uptake at 

peak exercise; VE – minute ventilation; VCO2 – carbon dioxide output 
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Table S2 Categories of aerobic capability characterised by maximum oxygen uptake [ml/kg/min] for adult healthy women, depending on age 

Age [years] Categories of aerobic capability  

VO2max [ml/min mc./kg] 

Mean values of maximum oxygen uptake 

VO2max [ml/kg mc./min] 

Very low Low Moderate Good Very good Fletcher[4] Wasserman[5] Kaminsky[6] 

20–29  36 6,9 33,3 37,6 10,2 

AHA[1] ≤23 24-30 31-37 38-48 ≥49    

Cooper Institute[2] ≤31 32–35 36–39 40–43 ≥44    

Astrand[3] ≤28 29–34 35–43 44–48 ≥49    

30–39  34 6,2 30,3 30,9 8,0 

AHA ≤19 20–27 28–33 34–44 ≥45    



Cooper Institute ≤29 30–33 34–37 38–41 ≥42    

Astrand ≤27 28–33 34–41 42–47 ≥48    

40–49  32 6,2 27,4 27,9 7,7 

AHA ≤16 17–23 24–30 31–41 ≥42    

Cooper Institute ≤28 29–32 33–35 36–39 ≥40    

Astrand ≤25 26–31 32–40 41–45 ≥46    

50–59  29 5,4 24,5 24,2 6,1 

AHA ≤14 15–20 21–27 28–37 ≥38    

Cooper Institute ≤26 27–29 30–32 33–35 ≥36    

Astrand ≤21 22–28 29–36 37–41 ≥42    

60–69  27 4,7 21,6 20,7 5,0 

AHA ≤12 13–17 18–23 24–34 ≥35    

Cooper Institute ≤24 25–27 28–29 30–32 ≥33    

Astrand (60–65 lat) ≤21 22–28 29–36 37–41 ≥42    

70–79  27 5,8 18,7 18,3 3,6 



Abbreviations: AHA –  American Heart Association; VO2max – maximal oxygen uptake,  average value from 10–60 s depending the protocol used  
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Table S3 Categories of aerobic capability characterised by maximum oxygen uptake [ml/kg/min] for adult healthy men, depending on age  

Age [years] Categories of aerobic capability  

VO2max [ml/min mc./kg] 

Mean values of maximum oxygen uptake 

VO2max [ml/kg mc./min] 

Very low Low Moderate Good Very good Fletcher[4] Wasserman[5] Kaminsky[6] 

20–29  43 7,2 43,3 47,6 11,3 

AHA[1] ≤24 25–33 34–42 43–52 ≥53    

Cooper Institute[2] ≤37 38–41 42–45 46–49 ≥50    

Astrand[3] ≤38 39–43 44–51 52–56 ≥57    

30–39  42 7,0 39,6 43,0 9,9 

AHA ≤22 23–30 31–38 39–48 ≥49    

Cooper Institute ≤35 36–40 41–44 45–47 ≥48    

Astrand ≤34 35–39 40–47 48–51 ≥52    

40–49  40 7,2 35,8 38,8 9,6 

AHA ≤19 20–26 27–35 36–44 ≥45    



Cooper Institute ≤34 35–38 39–41 42–45 ≥46    

Astrand ≤30 31–35 36–43 44–47 ≥48    

50–59  36 7,1 32,1 33,8 9,1 

AHA ≤17 18–24 25–33 34–42 ≥43    

Cooper Institute ≤31 32–35 36–38 39–42 ≥43    

Astrand ≤25 26–31 32–39 40–43 ≥44    

60–69  33 7,3 28,4 29,4 7,9 

AHA ≤15 16–22 23–30 31–40 ≥41    

Cooper Institute ≤27 28–32 33–35 36–38 ≥39    

Astrand ≤21 22–26 27–35 36–39 ≥40    

70–79  29 7,3 24,7 25,8 7,1 

Abbreviations: AHA –  American Heart Association; VO2max – maximal oxygen uptake,  average value from 10–60 s depending the protocol 

used 
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