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RESEARCH ACTIVITIES 

Heart failure (HF) is a widespread clinical syndrome that represents 
the most common cause of hospitalization in individuals over 65, 
characterized by a five-year mortality of approximately 50%. It is a 
heterogeneous condition, with a multiplicity of manifestations and 
phenotypes and is classified into three groups based on the value of 
the ejection fraction: reduced, mid-range and preserved. 

The research group carries on several activities in the field of 
clinical trials on new pharmacological therapies, as well as on 
innovative protocols and strategies regarding the therapy and 
management of advanced HF patient.  

RESULTS OF PARTICULAR IMPORTANCE ACHIEVED (list of 
publications accessible from the website with a hyperlink, approved 
projects, awards and recognitions - to be updated annually). 

The Group pursues several lines of research, as detailed below. 

 



 

 

1. Participation in multicenter studies and in clinical registries on innovative 
drugs for the treatment of heart failure (Vericiguat, Istaroxime, 
Sacubitril/Valsartan, Levosimendan, Glifozines), as well as on HF 
treatment based on Telemonitoring e Telecare. 

 

2. Analysis of the use of these drugs in the real world, with particular 
reference to the pathophysiology of functional capacity and ventricular 
function. 

 
3. Analysis of the clinical and prognostic relevance of laboratory methods 

and non-invasive measures of hemodynamics in the management of 
chronic heart failure oupatients. 

 
4. Analysis of the utility of daily pulmonary pressure monitoring with a sensor 

implanted in the pulmonary veins in patients with advanced heart failure. 
 

5. Analysis of the feasibility and efficacy of long-term refracted infusion 
treatment with inotropic drugs in advanced heart failure, by designing an 
ad-hoc palliative protocol 

 
6. Studies of the efficacy, cardiovascular effects and modulation of 

autonomic nervous cardiac regulation of various rehabilitation programs 
dedicated to patients with heart failure 

 
7. Studies on new ways of prognostic classification of heart failure through 

multiparametric analysis of clinical factors and derived from the 
cardiorespiratory test (MECKI-SCORE group) 

  

MAIN COLLABORATIONS IN NATIONAL AND INTERNATIONAL 
RESEARCH NETWORKS  

rete MECKI SCORE (see list of publications)  
rete SOCRATES (see list of publications) 
rete RELEVANT (see list of publications) 
rete REAL.IT (see list of publications) 

 
MOST RELEVANTS RESULTS ACHIEVED  

List of publications grouped by the specific research topics 
described above 

 
 
Topic 1 
 



 

 

1.   Villani A, Malfatto G, Compare A, Della Rosa F, Bellardita L, Branzi G, 
Molinari E, Parati G. Clinical and psychological telemonitoring and telecare of 
high risk heart failure patients. J Telemed Telecare 2014; 20: 468-75. 

2.     Gheorghiade M, Greene SJ, Butler J, Filippatos G, Lam CS, Maggioni AP, 
Ponikowski P, Shah SJ, Solomon SD, Kraigher-Krainer E, Samano ET, Müller 
K, Roessig L, Pieske B; SOCRATES-REDUCED Investigators and 
Coordinators. Effect of Vericiguat, a Soluble Guanylate Cyclase Stimulator, 
on Natriuretic Peptide Levels in Patients With Worsening Chronic Heart 
Failure and Reduced Ejection Fraction: The SOCRATES-REDUCED 
Randomized Trial. JAMA. 2015 Dec 1;314(21):2251-62. doi: 
10.1001/jama.2015.15734. PMID: 26547357. 

3.     Carubelli V, Zhang Y, Metra M, Lombardi C, Felker GM, Filippatos G, 
O'Connor CM, Teerlink JR, Simmons P, Segal R, Malfatto G, La Rovere MT, 
Li D, Han X, Yuan Z, Yao Y, Li B, Lau LF, Bianchi G, Zhang J; Istaroxime 
ADHF Trial Group. Treatment with 24 hour istaroxime infusion in patients 
hospitalised for acute heart failure: a randomised, placebo-controlled trial. Eur 
J Heart Fail. 2020 Sep;22(9):1684-1693. doi: 10.1002/ejhf.1743. Epub 2020 
Jan 23. PMID: 31975496. 

4.     Lam CSP, Giczewska A, Sliwa K, Edelmann F, Refsgaard J, Bocchi E, 
Ezekowitz JA, Hernandez AF, O'Connor CM, Roessig L, Patel MJ, Pieske B, 
Anstrom KJ, Armstrong PW; VICTORIA Study Group. Clinical Outcomes and 
Response to Vericiguat According to Index Heart Failure Event: Insights From 
the VICTORIA Trial. JAMA Cardiol. 2021 Jun 1;6(6):706-712. doi: 
10.1001/jamacardio.2020.6455. Erratum in: JAMA Cardiol. 2021 Jan 13;: 
Erratum in: JAMA Cardiol. 2021 Jun 1;6(6):728. Erratum in: JAMA Cardiol. 
2021 Oct 6;:null. PMID: 33185650; PMCID: PMC7666431. 

5.     Armstrong PW, Pieske B, Anstrom KJ, Ezekowitz J, Hernandez AF, Butler J, 
Lam CSP, Ponikowski P, Voors AA, Jia G, McNulty SE, Patel MJ, Roessig L, 
Koglin J, O'Connor CM; VICTORIA Study Group. Vericiguat in Patients with 
Heart Failure and Reduced Ejection Fraction. N Engl J Med. 2020 May 
14;382(20):1883-1893. doi: 10.1056/NEJMoa1915928. Epub 2020 Mar 28. 
PMID: 32222134. 

6.     Solomon SD, McMurray JJV, Anand IS, Ge J, Lam CSP, Maggioni AP, 
Martinez F, Packer M, Pfeffer MA, Pieske B, Redfield MM, Rouleau JL, van 
Veldhuisen DJ, Zannad F, Zile MR, Desai AS, Claggett B, Jhund PS, Boytsov 
SA, Comin-Colet J, Cleland J, Düngen HD, Goncalvesova E, Katova T, Kerr 
Saraiva JF, Lelonek M, Merkely B, Senni M, Shah SJ, Zhou J, Rizkala AR, 
Gong J, Shi VC, Lefkowitz MP; PARAGON-HF Investigators and Committees. 
Angiotensin-Neprilysin Inhibition in Heart Failure with Preserved Ejection 
Fraction. N Engl J Med. 2019 Oct 24;381(17):1609-1620. doi: 
10.1056/NEJMoa1908655. Epub 2019 Sep 1. PMID: 31475794. 

7.     Pölzl G, Allipour Birgani S, Comín-Colet J, Delgado JF, Fedele F, García-
Gonzáles MJ, Gustafsson F, Masip J, Papp Z, Störk S, Ulmer H, Vrtovec B, 
Wikström G, Altenberger J. Repetitive levosimendan infusions for patients 
with advanced chronic heart failure in the vulnerable post-discharge period. 



 

 

ESC Heart Fail. 2019 Feb;6(1):174-181. doi: 10.1002/ehf2.12366. Epub 2018 
Oct 30. PMID: 30378288; PMCID: PMC6351894. 

8.     Oliva F, Perna E, Marini M, Nassiacos D, Cirò A, Malfatto G, Morandi F, Caico 
I, Perna G, Meloni S, Vincenzi A, Villani A, Vecchi AL, Minoia C, Verde A, De 
Maria R; RELEVANT-HF study group. Scheduled intermittent inotropes for 
Ambulatory Advanced Heart Failure. The RELEVANT-HF multicentre 
collaboration. Int J Cardiol. 2018 Dec 1; 272: 255-259. doi: 
10.1016/j.ijcard.2018.08.048. Epub 2018 Aug 16. PMID: 30131229. 

9.     Di Lenarda A, Di Gesaro G, Sarullo FM, Miani D, Driussi M, Correale 
M, Bilato C, Passantino A, Carluccio E, Villani A, Degli Esposti L, 
d'Agostino C, Peruzzi E, Poli S, Iacoviello M. Sacubitril/Valsartan in 
Heart Failure with Reduced Ejection Fraction: Real-World Experience 
from Italy (the REAL.IT Study). J Clin Med. 2023 Jan 16; 12(2):699. 
doi: 10.3390/jcm12020699. PMID: 36675628; PMCID: PMC9863394. 
  

Topic 2 
  
1.       Branzi G, Malfatto G, Villani A, Ciambellotti F, Revera M, Giglio A, Della Rosa 

F, Facchini M, Parati G. Acute effects of levosimendan on mitral regurgitation 

and diastolic function in patients with advanced chronic heart failure. J 

Cardiovasc Med 2010; 11: 662-8 
2.       Malfatto G, Branzi G, Giglio A, Villani A, Facchini C, Ciambellotti F, Facchini 

M, Parati G. Transthoracic bioimpedance and brain natriuretic peptide levels 

accurately indicate additional diastolic dysfunction in patients with chronic 

advanced systolic heart failure. Eur J Heart Fail 2010; 12: 928-35. 
3.       Smart NA, Meyer T, Butterfield JA, Faddy SC, Passino C, Malfatto G, 

Jonsdottir S, Sarullo F, Wisloff U, Vigorito C, Giallauria F. Individual patient 

meta-analysis of exercise training effects on systemic brain natriuretic 

peptide expression in heart failure. Eur J Prev Cardiol 2012; 19: 428-35 
4.       Villani A, Ravaro S, Cerea P, et al. Do the remodeling effects of 

sacubitril/valsartan treatment depend upon heart failure duration?. J 
Cardiovasc Med (Hagerstown). 2020;21(9):682-687.  

5.       Malfatto G, Ravaro S, Caravita S, Baratto C, Sorropago A, Giglio A, 
Tomaselli M, Parati G, Villani A. Improvement of functional capacity in 
sacubitril-valsartan treated patients assessed by cardiopulmonary exercise 
test. Acta Cardiol. 2020; 75: 732-736 

6.       Malfatto G, Villani A, Parati G. Heart failure features and sacubitril/valsartan 
effects. J Cardiovasc Med (Hagerstown) 2021; 22: 234-235 

7.       Caravita S, Faini A, Vignati C, Pelucchi S, Salvioni E, Cattadori G, Baratto 
C, Torlasco C, Contini M, Villani A, Malfatto G, Perger E, Lombardi C, Piperno 
A, Agostoni P, Parati G. Intravenous iron therapy improves the hypercapnic 
ventilatory response and sleep disordered breathing in chronic heart failure. 
Eur J Heart Fail. 2022 Oct;24(10):1940-1949. doi: 10.1002/ejhf.2628. Epub 
2022 Aug 8. PMID: 35867685; PMCID: PMC9804720. 

  



 

 

Topic 3 
  
1.     Osculati G, Malfatto G, Chianca R, Perego GB. Left-to-right systolic 

ventricular interaction in patients undergoing biventricular stimulation for 

dilated cardiomyopathy. J Appl Physiol 2010; 109: 418-23. 
2.     Malfatto G, Caravita S, Giglio A, Rossi J, Perego GB, Facchini M, Parati G. 

Pulmonary congestion at rest and abnormal ventilation during exercise in 
chronic systolic heart failure. J Am Heart Assoc 2015; 4: 1-9 

3.     Malfatto G, Villani A, Della Rosa F, Rella V, Oldani M, Giglio A, Facchini M, 
Parati G. Correlation between trans and intra-thoracic impedance and 
conductance in patients with chronic heart failure. J Cardiovasc Med 
(Hagerstown) 2016; 17: 276-82. 

1.     Facchini C, Malfatto G, Giglio A, Facchini M, Parati G, Branzi G. Lung 
ultrasound and transthoracic impedance for noninvasive evaluation of 
pulmonary congestion in heart failure. J Cardiovasc Med (Hagerstown) 2016; 
17:510-7. 

2.     Brasca FM, Franzetti J, Rella V, Malfatto G, Brambilla R, Facchini M, Parati 
G, Perego GB. Retrospective application of Program to Access and Review 
Trending  iNformation and Evaluate coRrelation to Symptoms in patients with 
Heart Failure criteria for the remote management of patients with cardiac 
resynchronization therapy. J Telemed Telecare 2017; 23: 470-475 

  

Topic 4 
  
1.     Perego GB, Oldani M, Pellegrini D, Brasca FMA, Malfatto G, Villani A, 

Brambilla R, Rella V, Parati G. Correlation between pulmonary artery 
pressure and thoracic impedance: Insights from daily monitoring through an 
implanted device in chronic heart failure. Int J Cardiol. 2017; 245:196-200. 

  

Topic 5 
  
1.     Malfatto G, Della Rosa F, Rella V, Villani A, Branzi G, Blengino S, Giglio A, 

Facchini M, Parati G. Prognostic value of noninvasive hemodynamic 
evaluation of the acute effect of levosimendan in advanced heart failure. J 
Cardiovasc Med 2014;15:322-30 

2.     Ortis B, Villani A, Oldani M, Giglio A, Ciambellotti F, Facchini M, Parati G, 
Malfatto G. Intermittent levosimendan infusions in advanced heart failure: a 
real world experience. J Int Med Res. 2017; 45: 361-371. 

3.     Pölzl G, Altenberger J, Baholli L, et al. Repetitive use of levosimendan in 
advanced heart failure: need for stronger evidence in a field in dire need of a 
useful therapy. Int J Cardiol 2017 15; 243: 389-395 

4.     Altenberger J, Gustafsson F, Harjola VP, Karason K, Kindgen-Milles D, 
Kivikko M, Malfatto G, Papp Z, Parissis J, Pollesello P, Pölzl G, Tschöpe C. 
Levosimendan in acute and advanced heart failure: an appraisal of the clinical 



 

 

database and evaluation of its therapeutic applications. J Cardiovasc 
Pharmacol 2017 Aug 15  
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1. Malfatto G, Branzi G, Gritti S, Sala L, Bragato R, Perego Giovanni B, Leonetti G Facchini 

M. Different baseline sympathovagal balance and cardiac autonomic responsiveness in 
ischemic and non-ischemic congestive heart failure. Eur J Heart Failure 2001;  3:197-
202 

2. Malfatto G, Branzi G, Riva B, Sala L, Leonetti G, Facchini M. Recovery of cardiac 
autonomic responsiveness with low-intensity physical training in patients with chronic 
heart failure. Eur J Heart Fail 2002; 4: 159-166 

3. Malfatto G, Facchini M , Branzi G, Riva B, Sala L, Perego GB. Long-term treatment with 
the beta-blocker carvedilol restores autonomic tone and responsiveness in patients with 
moderate heart failure.  J Cardiovasc Pharmacol 2003; 42: 125-131 

4. Malfatto G, Branzi G, Ciambellotti F, Valli P, Bizzi C, Facchini M. Different ventricular 
remodelling and autonomic modulation after long-term beta-blocker treatment in 
hypertensive, ischaemic and idiopathic dilated cardiomyopathy. J  Cardiovasc  Med 
2007; 8: 840-5 

5. Parati G, Malfatto G, Boarin S, Branzi G, Caldara G, Giglio A, Bilo G, Onagro G,  Alter 
A, Gavish B,  Mancia G. Device-guided paced breathing in the home setting: effects on 
exercise capacity, pulmonary, pulmonary and ventricular function in patients with chronic 
heart failure: a pilot study.Malfatto G,  Branzi G,  Osculati G,  Valli P,  Cuoccio P, 
Ciambellotti F,  Parati G,  Facchini M.  Improvement  in  left ventricular diastolic stiffness 
induced by physical training in patients with dilated cardiopathy.  

6. Giallauria F,  Fattirolli F,  Tramarin R,  Ambrosetti M,  Griffo R,  Riccio C,  Vigorito 
C;  ISYDE-2008  Investigators  of  the Italian Association for Cardiovascular Prevention 
and Rehabilitation (GICR-IACPR). Cardiac rehabilitation in chronic heart failure: data 
from the Italian SurveY on carDiac rEhabilitation (ISYDE-2008). J Cardiovasc Med 2014; 
15: 155-63 

7. Baccanelli G, Tomaselli M, Ferri U, Giglio A, Munforti C, Parati G, Facchini M, Crotti L, 
Malfatto G. Effects of cardiac rehabilitation on cardiopulmonary test parameters in heart 
failure: A real world experience. Int J Cardiol Cardiovasc Risk Prev. 2023 Feb 
21;17:200178. doi: 10.1016/j.ijcrp.2023.200178. PMID: 36895839; PMCID: 
PMC9988546. 

8. Piepoli MF, Binno S, Corrà U, Seferovic P, Conraads V, Jaarsma T, Schmid JP, 
Filippatos G, Ponikowski PP; Committee on Exercise Physiology & Training of the Heart 
Failure Association of the ESC. ExtraHF survey: the first European survey on 
implementation of exercise training in heart failure patients. Eur J Heart Fail 2015; 17: 
631-8. 

  

 Topic 7 
  
1.     Toto F, Salvioni E, Magrì D, Sciomer S, Piepoli M, Badagliacca R, Galotta A, Baracchini 

N, Paolillo S, Corrà U, Raimondo R, Lagioia R, Filardi PP, Iorio A, Senni M, Correale 

M, Cicoira M, Perna E, Metra M, Guazzi M, Limongelli G, Sinagra G, Parati G, Cattadori 

G, Bandera F, Bussotti M, Mapelli M, Cipriani M, Bonomi A, Cunha G, Re F, Vignati C, 

Garascia A, Lombardi C, Scardovi AB, Passantino A, Emdin M, Passino C, 

Santolamazza C, Girola D, Zaffalon D, Vizza D,De Martino F, Agostoni P; MECKI score 

research group. Does moderate hyperkalemia influence survival in HF? Insights from 



 

 

the MECKI score data base. Int J Cardiol. 2023 Jan 15;371:273-277. doi: 

10.1016/j.ijcard.2022.09.030. Epub 2022 Sep 15. PMID: 36115445. 
2.     Salvioni E, Mapelli M, Bonomi A, Magrì D, Piepoli M, Frigerio M, Paolillo S, Corrà U, 

Raimondo R, Lagioia R, Badagliacca R, Filardi PP, Senni M, Correale M, Cicoira M, 

Perna E, Metra M, Guazzi M, Limongelli G, Sinagra G, Parati G, Cattadori G, Bandera 

F, Bussotti M, Re F, Vignati C, Lombardi C, Scardovi AB, Sciomer S, Passantino A, 

Emdin M, Passino C, Santolamazza C, Girola D, Zaffalon D, De Martino F, Agostoni P; 

MECKI Score Research Group. Pick Your Threshold: A Comparison Among Different 

Methods of Anaerobic Threshold Evaluation in Heart Failure Prognostic Assessment. 

Chest. 2022 Nov;162(5):1106-1115. doi:10.1016/j.chest.2022.05.039. Epub 2022 Jun 

24. PMID: 35753386. 
3.     Corrà U, Piepoli MF, Giordano A, Doni F, Magini A, Bonomi A, Salvioni E,Lagioia R, 

Limongelli G, Paolillo S, Magrì D, Filardi PP, Sinagra G, Scardovi AB, Metra M, Senni 

M, Scrutinio D, Raimondo R, Emdin M, Cattadori G, Parati G, Re F, Cicoira M, Minà C, 

Correale M, Frigerio M, Perna E, Bussotti M, Battaia E, Guazzi M, Bandera F, 

Badagliacca R, Lenarda AD, Maggioni A, Passino C, Sciomer S, Pacileo G, Mapelli M, 

Vignati C, Clemenza F, Lombardi C, Agostoni P; MECKI score research group (see 

appendix). Revisiting a Prognosticating Algorithm from Cardiopulmonary Exercise 

Testing in Chronic Heart Failure (from the MECKI Score population). Am J Cardiol. 2022 

Oct 1;180:65-71. doi:10.1016/j.amjcard.2022.06.034. Epub 2022 Jul 30. PMID: 

35914972. 
4.     Magrì D, Piepoli M, Gallo G, Corrà U, Metra M, Paolillo S, Filardi PP, Maruotti A, Salvioni 

E, Mapelli M, Vignati C, Senni M, Limongelli G, Lagioia R, Scrutinio D, Emdin M, 

Passino C, Parati G, Sinagra G, Correale M, Badagliacca R, Sciomer S, Di Lenarda A, 

Agostoni P. Old and new equations for maximal heart rate prediction in patients with 

heart failure and reduced ejection fraction on beta-blockers treatment: results from the 

MECKI score data set. Eur J Prev Cardiol. 2022 Sep 7;29(12):1680-1688. 

doi:10.1093/eurjpc/zwac099. PMID:35578814. 
5.     Paolillo S, Salvioni E, Perrone Filardi P, Bonomi A, Sinagra G, Gentile P, Gargiulo P, 

Scoccia A, Cosentino N, Gugliandolo P, Badagliacca R, Lagioia R, Correale M, Frigerio 

M, Perna E, Piepoli M, Re F, Raimondo R, Minà C, Clemenza F, Bussotti M, Limongelli 

G, Gravino R, Passantino A, Magrì D, Parati G, Caravita S, Scardovi AB, Arcari L, 

Vignati C, Mapelli M, Cattadori G, Cavaliere C, Corrà U, Agostoni P; MECKI Score 

Research Group. Corrigendum to "Long-term prognostic role of diabetes mellitus and 

glycemic control in heart failure patients with reduced ejection fraction: Insights from the 

MECKI Score database" [Int J Cardiol. 2020 Oct 15; 317: 103-110. PMID: 32360652]. 

Int J Cardiol. 2021 Jun 15;333:252. doi: 10.1016/j.ijcard.2021.02.045. Epub 2021 Feb 

26. Erratum for: Int J Cardiol. 2020 Oct 15;317:103-110. PMID: 33640418. 
6.     MagrÌ D, Piepoli M, CorrÀ U, Gallo G, Maruotti A, Vignati C, Salvioni E, Mapelli M, 

Paolillo S, Perrone Filardi P, Girola D, Metra M, Scardovi AB, Lagioia R, Limongelli G, 

Senni M, Scrutinio D, Emdin M, Passino C,  Lombardi C, Cattadori G, Parati G, Cicoira 

M, Correale M, Frigerio M, Clemenza F, Bussotti M, Guazzi M, Badagliacca R, Sciomer 

S, DI Lenarda A, Maggioni A, Sinagra G, Volpe M, Agostoni P; MECKI score Research 

Group (see appendix). Cardiovascular Death Risk in Recovered Mid-Range Ejection 

Fraction Heart Failure: Insights From Cardiopulmonary Exercise Test. J Card Fail. 2020 

Nov;26(11):932-943. doi:10.1016/j.cardfail.2020.04.021. Epub 2020 May 17. PMID: 

32428671. 
7.     Magrì D, Gallo G, Parati G, Cicoira M, Senni M. Risk stratification in heart failure with 

mild reduced ejection fraction. Eur J Prev Cardiol. 2020 Dec;27(2_suppl):59-64. doi: 

10.1177/2047487320951104. PMID:3238737; PMCID:PMC7691635. 



 

 

8.     Paolillo S, Salvioni E, Perrone Filardi P, Bonomi A, Sinagra G, Gentile P, Gargiulo P, 

Scoccia A, Cosentino N, Gugliandolo P, Badagliacca R, Lagioia R, Correale M, Frigerio 

M, Perna E, Piepoli M, Re F, Raimondo R, Minà C, Clemenza F, Bussotti M, Limongelli 

G, Gravino R, Passantino A, Magrì D, Parati G, Caravita S, Scardovi AB, Arcari L, 

Vignati C, Mapelli M, Cattadori G, Cavaliere C, Corrà U, Agostoni P; MECKI score 

research group (see Appendix A). Long-term prognostic role of diabetes mellitus and 

glycemic control in heart failure patients with reduced ejection fraction: Insights from the 

MECKI Score database. Int J Cardiol. 2020 Oct 15;317:103-110. doi: 

10.1016/j.ijcard.2020.04.079. Epub 2020 Apr 29. Erratum in: Int J Cardiol. 2021 Jun 

15;333:252. PMID: 32360652. 
9.     Salvioni E, Corrà U, Piepoli M, Rovai S, Correale M, Paolillo S, Pasquali M, Magrì D, 

Vitale G, Fusini L, Mapelli M, Vignati C, Lagioia R, Raimondo R, Sinagra G, Boggio F, 

Cangiano L, Gallo G, Magini A, Contini M, Palermo P, Apostolo A, Pezzuto B, Bonomi 

A, Scardovi AB, Filardi PP, Limongelli G, Metra M, Scrutinio D, Emdin M, Piccioli L, 

Lombardi C, Cattadori G, Parati G, Caravita S, Re F, Cicoira M, Frigerio M, Clemenza 

F, Bussotti M, Battaia E, Guazzi M, Bandera F, Badagliacca R, Di Lenarda A, Pacileo 

G, Passino C, Sciomer S, Ambrosio G, Agostoni P; MECKI score research group. 

Gender and age normalization and ventilation efficiency during exercise in heart failure 

with reduced ejection fraction. ESC Heart Fail. 2020 Feb;7(1):371-380. 

doi:10.1002/ehf2.12582. Epub 2020 Jan 1. PMID: 31893579; PMCID: PMC7083437. 
10.   Rovai S, Corrà U, Piepoli M, Vignati C, Salvioni E, Bonomi A, Mattavelli I, Arcari L, 

Scardovi AB, Perrone Filardi P, Lagioia R, Paolillo S, Magrì D, Limongelli G, Metra M, 

Senni M, Scrutinio D, Raimondo R, Emdin M, Lombardi C, Cattadori G, Parati G, Re F, 

Cicoira M, Villani GQ, Minà C, Correale M, Frigerio M, Perna E, Mapelli M, Magini A, 

Clemenza F, Bussotti M, Battaia E, Guazzi M, Bandera F, Badagliacca R, Di Lenarda 

A, Pacileo G, Maggioni A, Passino C, Sciomer S, Sinagra G, Agostoni P; MECKI Score 

Research Group (see Appendix 1). Exercise oscillatory ventilation and prognosis in 

heart failure patients with reduced and mid-range ejection fraction. Eur J Heart Fail. 

2019 Dec;21(12):1586-1595. doi: 10.1002/ejhf.1595. Epub 2019 Nov 28. PMID: 

31782225. 
11.   Paolillo S, Veglia F, Salvioni E, Corrà U, Piepoli M, Lagioia R, Limongelli G, Sinagra G, 

Cattadori G, Scardovi AB, Metra M, Senni M, Bonomi A, Scrutinio D, Raimondo R, 

Emdin M, Magrì D, Parati G, Re F, Cicoira M, Minà C, Correale M, Frigerio M, Bussotti 

M, Battaia E, Guazzi M, Badagliacca R, Di Lenarda A, Maggioni A, Passino C, Sciomer 

S, Pacileo G, Mapelli M, Vignati C, Clemenza F, Binno S, Lombardi C, Filardi PP, 

Agostoni P; MECKI Score Research Group (see Appendix). Heart failure prognosis over 

time: how the prognostic role of oxygen consumption and ventilatory efficiency during 

exercise has changed in the last 20 years. Eur J Heart Fail. 2019 Feb;21(2):208-217. 

doi: 10.1002/ejhf.1364. Epub 2019 Jan 11. PMID: 30632680. 
12.   Campodonico J, Piepoli M, Clemenza F, Bonomi A, Paolillo S, Salvioni E, Corrà U, 

Binno S, Veglia F, Lagioia R, Sinagra G, Cattadori G, Scardovi AB, Metra M, Senni M, 

Scrutinio D, Raimondo R, Emdin M, Magrì D, Parati G, Re F, Cicoira M, Minà C, 

Limongelli G, Correale M, Frigerio M, Bussotti M, Perna E, Battaia E, Guazzi M, 

Badagliacca R, Di Lenarda A, Maggioni A, Passino C, Sciomer S, Pacileo G, Mapelli 

M, Vignati C, Lombardi C, Filardi PP, Agostoni P; MECKI Score Research Group. Dose-

dependent efficacy of β-blocker in patients with chronic heart failure and atrial 

fibrillation. Int J Cardiol. 2018 Dec 15;273:141-146. doi: 10.1016/j.ijcard.2018.08.012. 

Epub 2018 Aug 6. PMID: 30098827. 
13.   Agostoni P, Paolillo S, Mapelli M, Gentile P, Salvioni E, Veglia F, Bonomi A, Corrà U, 

Lagioia R, Limongelli G, Sinagra G, Cattadori G, Scardovi AB, Metra M, Carubelli V, 

Scrutinio D, Raimondo R, Emdin M, Piepoli M, Magrì D, Parati G, Caravita S, Re F, 



 

 

Cicoira M, Minà C, Correale M, Frigerio M, Bussotti M, Oliva F, Battaia E, Belardinelli 

R, Mezzani A, Pastormerlo L, Guazzi M, Badagliacca R, Di Lenarda A, Passino C, 

Sciomer S, Zambon E, Pacileo G, Ricci R, Apostolo A, Palermo P, Contini M, Clemenza 

F, Marchese G, Gargiulo P, Binno S, Lombardi C, Passantino A, Filardi PP. 

Multiparametric prognostic scores in chronic heart failure with reduced ejection fraction: 

a long-term comparison. Eur J Heart Fail. 2018 Apr;20(4):700-710. doi: 

10.1002/ejhf.989. Epub 2017 Sep 26. PMID: 28949086. 
14.   Paolillo S, Mapelli M, Bonomi A, Corrà U, Piepoli M, Veglia F, Salvioni E, Gentile P, 

Lagioia R, Metra M, Limongelli G, Sinagra G, Cattadori G, Scardovi AB, Carubelli V, 

Scrutino D, Badagliacca R, Raimondo R, Emdin M, Magrì D, Correale M, Parati G, 

Caravita S, Spadafora E, Re F, Cicoira M, Frigerio M, Bussotti M, Minà C, Oliva F, 

Battaia E, Belardinelli R, Mezzani A, Pastormerlo L, Di Lenarda A, Passino C, Sciomer 

S, Iorio A, Zambon E, Guazzi M, Pacileo G, Ricci R, Contini M, Apostolo A, Palermo P, 

Clemenza F, Marchese G, Binno S, Lombardi C, Passantino A, Perrone Filardi P, 

Agostoni P. Prognostic role of β-blocker selectivity and dosage regimens in heart failure 

patients. Insights from the MECKI score database. Eur J Heart Fail. 2017 Jul;19(7):904-

914. doi: 10.1002/ejhf.775. Epub 2017 Feb 24. PMID: 28233458. 
15.   Cattadori G, Agostoni P, Corrà U, Sinagra G, Veglia F, Salvioni E, Bonomi A, La Gioia 

R, Scardovi AB, Ferraironi A, Emdin M, Metra M, Di Lenarda A, Limongelli G, Raimondo 

R, Re F, Guazzi M, Belardinelli R, Parati G, Caravita S, Magrì D, Lombardi C, Frigerio 

M, Oliva F, Girola D, Mezzani A, Farina S, Mapelli M, Scrutinio D, Pacileo G, Apostolo 

A, Iorio A, Paolillo S, Filardi PP, Gargiulo P, Bussotti M, Marchese G, Correale M, 

Badagliacca R, Sciomer S, Palermo P, Contini M, Giannuzzi P, Battaia E, Cicoira M, 

Clemenza F, Minà C, Binno S, Passino C, Piepoli MF; MECKI score Research Group 

(appendix). Heart failure and anemia: Effects on prognostic variables. Eur J Intern Med. 

2017 Jan; 37: 56-63. doi: 10.1016/j.ejim.2016.09.011. Epub 2016 Sep 28. PMID: 

27692931. 
16.   Piepoli MF, Corrà U, Veglia F, Bonomi A, Salvioni E, Cattadori G, Metra M, Lombardi 

C, Sinagra G, Limongelli G, Raimondo R, Re F, Magrì D, Belardinelli R, Parati G, Minà 

C, Scardovi AB, Guazzi M, Cicoira M, Scrutinio D, Di Lenarda A, Bussotti M, Frigerio 

M, Correale M, Villani GQ, Paolillo S, Passino C, Agostoni P; MECKI Score Research 

Group. Exercise tolerance can explain the obesity paradox in patients with systolic heart 

failure: data from the MECKI Score Research Group. Eur J Heart Fail. 2016 

May;18(5):545-53. doi: 10.1002/ejhf.534. PMID: 27135769. 
17.   Paolillo S, Agostoni P, Masarone D, Corrà U, Passino C, Scrutinio D, Correale M, 

Cattadori G, Metra M, Girola D, Piepoli MF, Salvioni E, Giovannardi M, Iorio A, Emdin 

M, Raimondo R, Re F, Cicoira M, Belardinelli R, Guazzi M, Clemenza F, Parati G, 

Scardovi AB, Di Lenarda A, La Gioia R, Frigerio M, Lombardi C, Gargiulo P, Sinagra G, 

Pacileo G, Perrone-Filardi P, Limongelli G; Metabolic Exercise test data combined with 

Cardiac and Kidney Indexes (MECKI) Score Research Group (see Appendix A). 

Prognostic role of atrial fibrillation in patients affected by chronic heart failure. Data from 

the MECKI score research group. Eur J Intern Med. 2015 Sep;26(7):515-20. doi: 

10.1016/j.ejim.2015.04.023.Epub 2015 May 27. PMID: 26026698.  
18.   Carubelli V, Metra M, Corrà U, Magrì D, Passino C, Lombardi C, Scrutinio D, Correale 

M, Cattadori G, Piepoli MF, Salvioni E, Giovannardi M, Raimondo R, Cicoira M, 

Belardinelli R, Guazzi M, Limongelli G, Clemenza F, Parati G, Scardovi AB, Di Lenarda 

A, Bussotti M, La Gioia R, Agostoni P; MECKI score research group. Exercise 

Performance Is a Prognostic Indicator in Elderly Patients With Chronic Heart Failure--

Application of Metabolic Exercise Cardiac Kidney Indexes Score. Circ J. 

2015;79(12):2608-15. doi: 10.1253/circj.CJ-15-0026. Epub 2015 Oct 16. PMID: 

26477272. 



 

 

19.   Magrì D, Agostoni P, Corrà U, Passino C, Scrutinio D, Perrone-Filardi P, Correale M, 

Cattadori G, Metra M, Girola D, Piepoli MF, Iorio A, Emdin M, Raimondo R, Re F, 

Cicoira M, Belardinelli R, Guazzi M, Limongelli G, Clemenza F, Parati G, Frigerio M, 

Casenghi M, Scardovi AB, Ferraironi A, Di Lenarda A, Bussotti M, Apostolo A, Paolillo 

S, La Gioia R, Gargiulo P, Palermo P, Minà C, Farina S, Battaia E, Maruotti A, Pacileo 

G, Contini M, Oliva F, Ricci R, Sinagra G; Metabolic Exercise test data combined with 

Cardiac and Kidney Indexes (MECKI) Score Research Group. Deceptive meaning of 

oxygen uptake measured at the anaerobic threshold in patients with systolic heart 

failure and atrial fibrillation. Eur J Prev Cardiol. 2015 Aug;22(8):1046-55. doi: 

10.1177/2047487314551546. Epub 2014 Sep 26. Erratum in: Eur J Prev Cardiol. 2016 

Jul;23(11):NP97. PMID: 25261267. 
20.   Cattadori G, Agostoni P, Corrà U, Di Lenarda A, Sinagra G, Veglia F, Salvioni E, La 

Gioia R, Scardovi AB, Emdin M, Metra M, Limongelli G, Raimondo R, Re F, Guazzi M, 

Belardinelli R, Parati G, Magrì D, Fiorentini C, Mezzani A, Scrutinio D, Pacileo G, 

Apostolo A, Iorio A, Paolillo S, Palermo P, Contini M, Giannuzzi P, Battaia E, Cicoira M, 

Passino C, Piepoli MF; MECKI score research group. Severe heart failure prognosis 

evaluation for transplant selection in the era of beta-blockers: role of peak oxygen 

consumption. Int J Cardiol. 2013 Oct 12;168(5):5078-81. doi: 

10.1016/j.ijcard.2013.07.192. Epub 2013 Jul 30. PMID: 23962781. 
21.   Scrutinio D, Agostoni P, Gesualdo L, Corrà U, Mezzani A, Piepoli M, Di Lenarda A, Iorio 

A, Passino C, Magrì D, Masarone D, Battaia E, Girola D, Re F, Cattadori G, Parati G, 

Sinagra G, Villani GQ, Limongelli G, Pacileo G, Guazzi M, Metra M, Frigerio M, Cicoira 

M, Minà C, Malfatto G, Caravita S, Bussotti M, Salvioni E, Veglia F, Correale M, 

Scardovi AB, Emdin M, Giannuzzi P, Gargiulo P, Giovannardi M, Perrone-Filardi P, 

Raimondo R, Ricci R, Paolillo S, Farina S, Belardinelli R, Passantino A, La Gioia R; 

Metabolic Exercise test data combined with Cardiac and Kidney Indexes (MECKI) 

Score Research Group. Renal function and peak exercise oxygen consumption in 

chronic heart failure with reduced left ventricular ejection fraction. Circ J. 

2015;79(3):583-91. doi: 10.1253/circj.CJ-14-0806. Epub 2015 Jan 26. PMID: 

25746543. 
22.   Agostoni P, Corrà U, Cattadori G, Veglia F, La Gioia R, Scardovi AB, Emdin M, Metra 

M, Sinagra G, Limongelli G, Raimondo R, Re F, Guazzi M, Belardinelli R, Parati G, 

Magrì D, Fiorentini C, Mezzani A, Salvioni E, Scrutinio D, Ricci R, Bettari L, Di Lenarda 

A, Pastormerlo LE, Pacileo G, Vaninetti R, Apostolo A, Iorio A, Paolillo S, Palermo P, 

Contini M, Confalonieri M, Giannuzzi P, Passantino A, Cas LD, Piepoli MF, Passino C; 

MECKI Score Research Group. Metabolic exercise test data combined with cardiac and 

kidney indexes, the MECKI score: a multiparametric approach to heart failure 

prognosis. Int J Cardiol. 2013 Sep 10;167(6):2710-8. doi: 10.1016/j.ijcard.2012.06.113. 

Epub 2012 Jul 15.PMID: 22795401. 
23.   Agostoni P, Corrà U, Cattadori G, Veglia F, Battaia E, La Gioia R, Scardovi AB, Emdin 

M, Metra M, Sinagra G, Limongelli G, Raimondo R, Re F, Guazzi M, Belardinelli R, 

Parati G, Magrì D, Fiorentini C, Cicoira M, Salvioni E, Giovannardi M, Mezzani A, 

Scrutinio D, Di Lenarda A, Mantegazza V, Ricci R, Apostolo A, Iorio A, Paolillo S, 

Palermo P, Contini M, Vassanelli C, Passino C, Piepoli MF; MECKI Score Research 

Group. Prognostic value of indeterminable anaerobic threshold in heart failure. Circ 

Heart Fail. 2013 Sep 1;6(5):977-87. doi: 10.1161/CIRCHEARTFAILURE.113.000471. 

Epub 2013 Jul 23. PMID: 23881847. 
24.   Corrà U, Agostoni P, Giordano A, Cattadori G, Battaia E, La Gioia R, Scardovi AB, 

Emdin M, Metra M, Sinagra G, Limongelli G, Raimondo R, Re F, Guazzi M, Belardinelli 

R, Parati G, Magrì D, Fiorentini C, Cicoira M, Salvioni E, Giovannardi M, Veglia F, 

Mezzani A, Scrutinio D, Di Lenarda A, Ricci R, Apostolo A, Iorio AM, Paolillo S, Palermo 



 

 

P, Contini M, Vassanelli C, Passino C, Giannuzzi P, Piepoli MF; MECKI Score 

Research Group. Sex Profile and Risk Assessment With Cardiopulmonary Exercise 

Testing in Heart Failure: Propensity Score Matching for Sex Selection Bias. Can J 

Cardiol. 2016 Jun;32(6):754-9. doi:10.1016/j.cjca.2015.09.010. Epub 2015 Sep 25. 

PMID: 26907577. 
25.   Corrà U, Agostoni P, Giordano A, Cattadori G, Battaia E, La Gioia R, Scardovi AB, 

Emdin M, Metra M, Sinagra G, Limongelli G, Raimondo R, Re F, Guazzi M, Belardinelli 

R, Parati G, Magrì D, Fiorentini C, Cicoira M, Salvioni E, Giovannardi M, Veglia F, 

Mezzani A, Scrutinio D, Di Lenarda A, Ricci R, Apostolo A, Iorio AM, Paolillo S, Palermo 

P, Contini M, Vassanelli C, Passino C, Giannuzzi P, Piepoli MF; MECKI Score 

Research Group; Other Members of the MECKI Score research Group; Antonioli L, 

Segurini C, Bertella E, Farina S, Bovis F, Pietrucci F, Malfatto G, Roselli T, Buono A, 

Calabrò R, De Maria R, Santoro D, Campanale S, Caputo D, Bertipaglia D, Berton E. 

The metabolic exercise test data combined with Cardiac And Kidney Indexes (MECKI) 

score and prognosis in heart failure. A validation study. Int J Cardiol. 2016 Jan 15; 

203:1067-72. doi:10.1016/j.ijcard.2015.11.075. Epub 2015 Nov 10. PMID: 26638056. 

 

MAIN COLLABORATIONS IN NATIONAL AND INTERNATIONAL 
RESEARCH NETWORKS 
 
Networks 
MECKI SCORE 
SOCRATES  
RELEVANT  
PROMISES 
REAL.IT  
VAVIRIMS 
 
Research Groups 
LEODOR 
ARS-HF 
ADHF Trial 
OUTSTANDING 
 
Registries: 
EUROSCORE 
PARIS 
 
The preliminary and final results of all these activities are reported in the 
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patients suffering from Chronic Heart Failure 


