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CPET parameters and Heart transplant

a) Peak VO2
• BB yes or no

        b) VE/VCO2

        c) Periodic breathing 



Population of HF patients is changing over time

• group 1 1993-2000 (n=440)
• group 2 2001-2005 

(n=1288)
• group 3 2006-2010 

(n=2368)
• group 4 2011-2015 

(n=1987)
Endpoint: CV death+ transplant + LVAD

10 year survival
Paolillo S, et al EJHF 2019;21:208-217



Rischio e VO2

VO2 (mL/min/kg)

Paolillo S, et al EJHF 2019;21:208-217.



Rischio e VE/VCO2

VE/VCO2 

Paolillo S, European journal of heart failure. 2019;21:208-217.



2642 p. Heart
Failure

All cause mortality
LVAD
HTx

Prognostic value of VE/VCO2 slope and y-Intercept in Heart Failure  



Time of follow-up 26 months (IQR 9-63)
Events 534









Does beta blocker treatment influence VO2 
meaning?

Cattadori et al. Int J Cardiol 2013



I pazienti 
β-bloccati hanno 
una prognosi 
diversa





1218 patients with heart failure with reduced ejection fraction (HFrEF, 
n=1006) or improved ejection fraction (HFimpEF, n=212) and peak VO2 
<12 ml/min/kg
Enrollment after 2010 Mean ± SD

Age 66.9± 11.6
Weight (kg) 78.9±16.3
Height (cm) 169±9
LVEF 32.1±10.7
Sex, Male (%) 75.4%
NYHA 1(%) 6.9%
NYHA 2(%) 46.3%
NYHA 3(%) 42.9%
NYHA 4(%) 2.7%
IHD (%) 46.9%
AF (%) 28.1%
LVEF 32.1±10.7
EDV* 185±78
ESV** 130.6±69
Creatinine 1.37±0.82







NO Periodic breathing

Periodic breathing

Heart transplant population 

Follow up (years)
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p<0.001



NO Periodic breathing
VE/VCO2<=34 

NO Periodic breathing
VE/VCO2 >34

Periodic breathing
VE/VCO2 <=34 

Periodic breathing
VE/VCO2 >34

Heart transplant population 

Follow up (years)
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p<0.001



ON TOP OF CPET

• CPET IN THE PROGNOSTIC SCORES 
• WHICH VALUE F0R HEART TRANSPLANT LISTING ?





ESC Guidelines for the diagnosis and
treatment of acute and chronic heart failure



Aim of the study - To investigate whether modifications from baseline 
of the second evaluation of MECKI score, performed at least 1 year 
after baseline, present an added prognostic value for morbi-mortality 
prediction in heart failure patients 



Δ MECKI < median  
(score improvement)

Δ MECKI > median  
(score worsening)

Event-free survival
Exitus for any cause + hospital admission for cardiovascular event

p = 0.004





New cut-offs?

3865 patients with HFrEF  2010-today

  N = 3685
Age 62.41±12.65
BMI 26.96±4.53
Weight 78.56±15.49
Height 170.47±8.53
LVEF (%) 33.7±10.41
MDRD 73.25±25.89
VO2_Kg 15.12±5.06
VE/VCO2slope 33.17±8.08
VO2_Peak 1185.37±453.19
VE Peak 48.52±16.13
VE/VCO2slope %pred 125.99±29.88

MECKIscore 0.05(0.02;0.11)
Male 3134(81.09%)
AF 661(17.61%)
Etiology  
0 1433(40.08%)
1 1606(44.92%)
2 164(4.59%)
3 372(10.41%)
NYHA  
1 617(16.07%)
2 2179(56.74%)
3 993(25.86%)
4 51(1.33%)



N Events at 
2 years

% at 2 
years

Events at 
5 years

%  at 5 
years

ALL 3865 204 5.3% 372 9.6%
Deciles (min-max of MECKI 

Score)
         

0.0005 - 0.0082 386 2 0.5% 5 1.3%
0.0083 - 0.0156 387 1 0.3% 4 1.0%
0.0156 - 0.0229 386 6 1.6% 17 4.4%
0.0230 - 0.0321 387 5 1.3% 14 3.6%
0.0321 - 0.0458 386 9 2.3% 22 5.7%
0.0458 - 0.0650 387 16 4.1% 37 9.6%
0.0651 - 0.0942 387 32 8.3% 44 11.4%
0.0944 - 0.1368 386 17 4.4% 40 10.4%
0.1368 - 0.2240 387 46 11.9% 83 21.4%
0.2240 - 0.8505 386 70 18.1% 106 27.5%



MECKI score 
≥0.1368 



ON TOP OF SCORES

• ARTIFICIAL INTELLIGENCE FOR PROPER DECISION 
MAKING 
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Variables means in bifurcation points
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Thank you


