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Table 4 | Summary of CPET Parameters Supporting Transplant Listing in Different Populations

Patient population Parameter supporting transplant listing
On beta-blocker™ " Lower peak VO, cutoff is supportive of transplant listing, generalt <12 ml/kg/min \
Off beta-blocker®”“* Higher peak VO, may be considered supportive of transplant listhees
<14 ml/kg/min
Patients with obesity (BMI = 30 kg/m?)"° Peak VO, adjusted for lean body mass <19 ml/kg/min
All, especially if submaximal CPET'*"* VE/VCO: slope > 35
Women or patients <50 or =70 years'*"® Peak VO, <50% predicted

Abbreviations: BMI, body mass index; CPET, cardiopulmonary exercise test; VE/VCO,, the minute ventilation/carbon dioxide production.
Maximal CPET: respiratory exchange ratio (RER) > 1.05 and reaching anaerobic threshold."”
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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) /

Endpoint: CV death+ transplant + LVAD

10 year survival

Paolillo S, et al EJHF 2019;21:208-2
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Prognostic value of VE/VCO2 slope and y-Intercept in Heart Failure

All cause mortality

2642 P- Heart l LVAD
Failure HTx
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Group Classification by VE/VCO: Slope and Intercept

A
(Slope = 34)
(n = 858)

A2
(Intercept < 2.40)
(n=371)

Overall VE/VCO: Slope
(n =2642)

l

B
(Slope < 34, > 28.00)
(n = 943)

N\

B1 B2
(Intercept = 3.90) (Intercept < 3.90)
(n=393) (n=388)
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C
(Slope < 28.00)
(n = 841)
c1 c2
(Intercept 2 5.00) (Intercept < 5.00)
(n = 335) (n = 332)

Time of follow-up
Events

26 months (IQR 9-63)
534
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1 Kaplan-Meier: A, B, C Groups 2 Kaplan-Meier: Group A (A1 vs A2)
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Kaplan-Meier: A, B1, B2, C Groups
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Prognostic role of f-blocker selectivity and
dosage regimens in heart failure patients.
Insights from the MECKI score database
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Does beta blocker treatment influence VO2

meaning?

Contents lists avalable at ScienceDirect

CARDIOLOGY

[nternational Journal of Cardiology

journal homepage: www.elsevier.com/locate/ijcard

Letter to the Editor

Severe heart failure prognosis evaluation for transplant selection in the era of
beta-blockers: Role of peak oxygen consumption

Gaia Cattadori **, Piergiuseppe Agostoni **, Ugo Corrd®, Andrea Di Lenarda ¢, Gianfranco Sinagra ',
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Cattadori et al. Int J Cardiol 2013
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Survival probabili

4= 0. Bblock, VO2<8

1,07 ~—+1. pblock, V02<10,>8
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1218 patients with heart failure with reduced ejection fraction (HFrEF,
n=1006) or improved ejection fraction (HFimpEF, n=212) and peak VO,

<12 ml/min/kg

Enroliment after I LU
L 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

185278

ESV** 130.6+69

TS 1 57-0.52
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ON TOP OF CPET

* CPET IN THE PROGNOSTIC SCORES
 WHICH VALUE FOR HEART TRANSPLANT LISTING ?
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the Evaluation and Care of Cardiac
Transplant Candidates—2024
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Haifa Lyster, FRPharm$S,*' Marco Masetti, MD,*” Ligia Neres Matos, RN,** Johan Nilsson, MD, PhD,**
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Simon Urschel, MD,** Jean-Luc Vachiery, MD,>* Angela Velleca, MHDS, RN, Georgina Waldman, PharmD, BCTXP,*® and
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5.

Multiple prognosis scores have been developed to risk stratify patients with HF.”"°* The Heart Failure Survival
Score (HFSS), Seattle Heart Failure Model (SHFM), Meta-Analysis Global Group in Chronic Heart Failure
(MAGGIC) score, and Metabolic Exercise Test Data combined with Cardiac and Kidney Indexes (MECKI) score
were developed for patients with chronic HF,”” ~° while other scores such as the Organized Program to Initiate
Lifesaving Treatment in Hospitalized Patients with Heart Failure (OPTIMIZE-HF), Get With The Guidelines-Heart
Failure (GWTG-HF), and Evaluation Study of Congestive Heart Failure and Pulmonary Artery Catheterization Ef-
fectiveness (ESCAPE) score were developed for patients with acute HF.”" ™ In circumstances where there is
ambiguity regarding appropriateness for listing based on other data, scores that suggest an estimated 1-year
survival < 85% may help guide decision-making. Importantly, because all scores have inherent limitations, few
have been developed or validated in a contemporary cohort, and most perform poorly when applied to individuals

61,62

(as opposed to populations). Thus, their values should not be used as the sole criteria for listing.”
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ESC Guidelines for the diagnosis and
treatment of acute and chronic heart failure

10. Advanced heart failure

Supplementary Table I3

ized heart failure or advanced heart failure unit

Clinical

® >1 HF hospitalization in last year
® NYHA class -1V

® |Intolerant of optimal dose of
any GDMT HF drug

Increasing diuretic requirement
SBP <90 mmHg

Inability to performn CPET
6MWT <300 m

CRT non responder clinically
Cachexia, unintentional weight loss
KCCQ decrease >5 units

Laboratory

eGFR <45 mL/min

SCr =160 micromoles/L

K" >5.2 or <3.5 mmol/L
Hyponatraemia

Hb <120 g/L

Persistently elevated high
BNP/NT-proBNP, e.g. NT-
proBNP >1000 pg/mL
Abnormal liver function test

Low albumin

Imaging

e LVEF <30%

® Large area of akinesis/dyskine-
sis or aneurysm

® Moderate®-severe mitral
regurgitation

® RV dysfunction

® Systolic PA pressure
>50 mmHg

® Moderate-severe tricuspid
regurgitation

e Difficult to grade aortic
stenosis

e |VC dilated or without respira-

tory variation
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Suggested clinical, laboratory, and echocardiographic criteria to trigger referral to a special-

Risk score data

® MAGGIC predicted survival
<80% at 1 year
® SHFM predicted survival
<80% at 1 year
predicted survival
<80% at 1 year

% UNIVERSITA
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©ESC 2021
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International Journal of Cardiology

ELSEVIER journal homepage: www.elsevier.com/locate/ijcard

Chack for

The importance of re-evaluating the risk score in heart failure patients: An %=
analysis from the Metabolic Exercise Cardiac Kidney Indexes (MECKI)
score database

Beatrice Pezzuto ', Massimo Piepoli >“', Arianna Galotta®', Susanna Sc1omerd !
Denise Zaffalon = Domemco Fllomena 41 , Carlo Vignati ** Mauro Contini ®
Marina Alimento *, Nikita Baracchini Anna Apostolo ™ !, Pietro Palermo *

e g, l

Massimo Mapelli ** 1 , Elisabetta Salvioni™ a1 , Cosimo Carnere =1 Marco Merlo =
silvia Papa ", JeneSS Campodonico **, Roberto Badagliacca ", 1 Gianfranco Slnagra &8l
Piergiuseppe Agostoni R

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
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Event-free survival (%)

Event-free survival

Exitus for any cause + hospital admission for cardiovascular event
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A MECKI < median
(score improvement)

A MECKI > median
(score worsening)

p = 0.004
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Follow-up time (Years)
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[ 26.96:¢.53
[T~ 75.56:15.49
LI 170.47:850
3741041
[ 72.25:25.0
15.1245.06
35.17:5.08
1185.372453.15
New cut-offs? 48.52:16.13
VE/VCO,slope %pred 125.99+29.88

MECKIscore 0.05(0.02;0.11)
3134(81.09%)

661(17.61%)

3865 patients with HFrEF 2010-today

Etiology
1433(40.08%)
1606(44.92%)
164(4.59%)
372(10.41%)
NYHA
617(16.07%)
2179(56.74%)
993(25.86%)
51(1.33%)
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Events at| % at2 |Events at| % at5
I Bl ey e oy
3865 204 5.3% 372 9.6%
Deciles (min-max of MECKI
Score)
386 2 0.5% 5 1.3%
387 1 0.3% 4 1.0%
386 6 1.6% 17 4.4%
387 5 1.3% 14 3.6%
386 9 2.3% 22 5.7%
387 16 4.1% 37 9.6%
387 32 8.3% 44 11.4%
386 17 4.4% 40 10.4%
387 46 11.9% 83 21.4%
386 70 181% 106  27.5%
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ON TOP OF SCORES

* ARTIFICIAL INTELLIGENCE FOR PROPER DECISION
MAKING
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Unsupervised Analysis

Supervised Analysis
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Patients enrolled in MECKI multicentric

Italian registry

n = 7948 (51 Clinical features)

Patients enrolled in MECKI multicentric

International registry
n = 844 (43 Clinical features)

\ 4

Features excluded

more than 10% of missing value (8 features)

\ 4

Patients excluded
more than 5 of missing value (n =

less than 2 years FU without event (n = 1545)
unknown or non cardiac death (n = 338)

1189)

A 4

Dataset consolidation

missing value imputation

.

Analysed Dataset
n = 4876 (43 Clinical features)

Patients excluded
+ less than 2 years FU without event (n = 38) ¢

+ unknown or non cardiac death (n = 29)

Topological Data Analysis
(TDA)

v

Study Cohort
n = 4349 (43 Clinical features)

v

v

Internal Validation Cohort External Validation Cohort
n = 527 (43 Clinical features) n =777 (43 Clinical features)

Communities Identification

Communities Estimation Communities Estimation

v

Communities Characterization

v

Trajectories Inference

<

A 4

Adverse Events
up to 5 years >
follow-up v

Community Risk Assessment
Cox Models on MECKI outcomes
Kaplan-Meier curves

Event frequency at 5 years for each
community

Adverse Events
up to 5 years — |
follow-up v

.

.

Community Risk Assessment

Cox Models on MECKI outcomes
Kaplan-Meier curves

Event frequency at 5 years for
each community

P | Findings Validation
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Distribution level
Max 75% pct. 50 pct. 25 pct. Min
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Variables means in bifurcation points

First Bifurcation (cl.13)

Second Bifurcation (cl.09)

cl15 cl.09 cl.08 p- p-

(N=18) (N=24) (N=56) Z:,";g Z:,':;g

(n=49) (n=236) (n=191) c:gé) Jﬁé,
BMI (kg/m?) 26.2+2.48 26.3 +0.984 252+230 0585 0.005
LVEF (%) 50.3 £ 3.57 4161563 442+726  <0.001 0085
QRS duration (ms) 86.4 +9.99 107 £ 106 101+153  <0.001 0.052
Peak heart rate (bpm) 713+7.76 71.0 £3.10 746 +6.97 078  0.011
Peak respiratory rate (bpm) 29.3+3.06 314 +167 305+378 0.0133 0.132
Exercise oscillatory ventilation (%) | 0258+0257 02120142  0355:0260 0759 0.0107
Hemoglobin (g/dL) 125+0538  12.8+0495 119+0722 0078 <0.001
MDRD (mL/min/1.73 m2) 64.7+112 67.0 £ 8.07 548+117 0465 <0.001
ICD (%) 0%0 0.0519 +0.0945 0.0408 +0.0854 0.002 0.173
MRA (%) 0197 +0260 0409+0178  0.392+0297 0.006 067
Digitalis (%) 0.0742+0.104 0.151:0.124  0.142:0.131  0.030 0.835

cl12 cl13 cl.09 PI' l:-
value value
(N=36) (N=20) (N=24) (cl12  (cl.09
(n=717) (n=359) (n=236) cﬁé) cﬁé)
BMI (kg/m?) 278+0.746  26.7+0.892 263+0984 <0.001 0.156
Atrial Fibrillation (%) 0.141+0.0746 0.128+0.0575 0239+0.196 0464 0.006
NYHA class 1.99+0173  2.03+0.121 218+0123 034 <0.001
VO, peak (% of predicted) 59.4 +5.02 60.9 +6.50 556+556 0389  0.002
VEINCO, slope 302+ 159 30.1+1.46 32.8+2.07 085 <0.001
MDRD (mL/min/1.73 m?) 716 +4.12 742 +529 67.0+£807 0069 <0.001
Na* (mmol/L) 139 + 0.501 140 £ 0.501 140+129  0.002 0328
QRS duration (ms) 116 £5.95 107 +6.58 107+106  <0.001 0974
MRA (%) 0596 +0.114 0403+0116  0409+0.178 <0.001 0.892
Third Bifurcation (cl.07)
cl.05 cl.o7 cl.03 pl- r:-
vaiue value
(N=49) (N=27) (N=32) (cl.05  (cl.03
VS. VS.
(N=761) (n=235) (n=156) don  clon
Atrial Fibrillation (%) 0.168+0.0722 0332+0281  0347+0245 0.003 0.437
NYHA class 239+0219  2.46+0.259 279+0241 0199 <0.001
VO, peak (% of predicted) 456+463 42.7+853 329+468 0.27 <0.001
Peak heart rate (bpm) 70.8 +2.41 69.3 + 4.68 741 751 017  0.003
Exercise oscillatory ventilation (%) | 0.221+0.096 0.398 + 0.251 0.457 £0.270 0.002 0.391
Hemoglobin (g/dL) 133+0490  122+0.762 119+0048 <0001 0259
Na* (mmol/L) 139 +0.649 139 +1.47 138 +1.36 0.786  0.009
K* (mmol/L) 432+0111  4.33+0.151 4200233 0789 0.011
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Improvement
23.7%

Stable
362 %
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Improvement
43.4%

Stable
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