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PIANO NAZIONALE DI RIPRESA E RESILIENZA (PNRR)   

MISSIONE 6 - COMPONENTE 2 
INVESTIMENTO 2.1 VALORIZZAZIONE E POTENZIAMENTO DELLA RICERCA 

BIOMEDICA DEL SSN 
 

 
Convenzione attuativa tra la Direzione generale della ricerca ed innovazione in sanità del Ministero della 
salute, il Soggetto attuatore/beneficiario Regione Lombardia e il Principal Investigator della ricerca 
ANTONIO GIAMPIERO RUSSO,  per la regolamentazione dello svolgimento del progetto Malattie 
Croniche non Trasmissibili (MCnT) ad alto impatto sui sistemi sanitari e socio-assistenziali con 
codice progetto PNRR-MAD-2022-12376033, dal titolo Evidence-based models for high impact 
chronic disease prevention and risk of progression management in outpatient community services 
and community hospitals: towards eHealth integrating stratification on individual history with 
predictive models of diseas; 

 

Premesso che 

 
VISTA la legge 7 agosto 1990, n. 241 “Nuove norme in materia di procedimento amministrativo e di 
diritto di accesso ai documenti amministrativi” e s.m.i.; 
VISTA la legge 14 gennaio 1994 n. 20 “Disposizioni in materia di giurisdizione e controllo della Corte 
dei Conti” e s.m.i.; 
VISTO l’articolo 12 bis, comma 3, del decreto legislativo 30 dicembre 1992, n. 502/1992 e s.m.i.; 
VISTO il decreto del Presidente del Consiglio dei Ministri 11 febbraio 2014, n. 59, recante il regolamento 
di organizzazione del Ministero della salute e, in particolare, gli articoli 1, comma 7, e 12, comma 2; 
VISTO il decreto del Presidente della Repubblica 28 marzo 2013, n. 44, recante il regolamento di riordino 
degli organi collegiali e degli altri organismi operanti presso il Ministero della salute e, in particolare gli 
artt. 3 e 4 che prevedono la composizione del Comitato tecnico sanitario; 
VISTO il decreto del Ministro della salute 8 agosto 2013, registrato dall’Ufficio centrale di bilancio presso 
il Ministero della salute in data 13 agosto 2013, visto n. 934 e, in particolare, l’articolo 1, che dispone la 
ripartizione dei componenti tra le sezioni del Comitato tecnico sanitario; 
VISTO il decreto del Ministro della salute 15 dicembre 2021, registrato dall’Ufficio centrale del bilancio 
presso il Ministero della salute in data 7 gennaio 2022, visto n. 33, recante la ricostituzione del Comitato 
tecnico sanitario, avente una durata di tre anni dalla data di insediamento;  
VISTO il Regolamento (UE) 2021/241 del Parlamento europeo e del Consiglio del 12 febbraio 2021 che 
istituisce il dispositivo per la ripresa e la resilienza dell’Unione Europea; 
VISTO il Piano Nazionale di Ripresa e Resilienza (PNRR) valutato positivamente con Decisione del 
Consiglio ECOFIN del 13 luglio 2021, notificata all’Italia dal Segretariato generale del Consiglio con 
nota LT161/21, del 14 luglio 2021, ed in particolare la Missione 6, Componente 2, Investimento 2.1 
“Valorizzazione e potenziamento della ricerca biomedica del SSN”, che consiste nel “rafforzare il sistema 
della ricerca biomedica tramite due linee di intervento: a) il finanziamento di progetti Proof of Concept 
(PoC), sostenendo lo sviluppo di tecnologie con un basso grado di maturità tecnologica e promuovendo 
il trasferimento di tecnologie verso l'industria; b) il finanziamento di programmi o progetti di ricerca nel 
campo delle malattie rare e dei tumori rari e di altre malattie altamente invalidanti”;  
VISTO il Regolamento (UE) 2018/1046 del 18 luglio 2018, che stabilisce le regole finanziarie applicabili 
al bilancio generale dell’Unione, che modifica i Regolamenti (UE) n. 1296/2013, n. 1301/2013, n. 
1303/2013, n. 1304/2013, n. 1309/2013, n. 1316/2013, n. 223/2014, n. 283/2014 e la decisione n. 
541/2014/UE e abroga il regolamento (UE, Euratom) n. 966/2012; 
VISTO il decreto legge del 31 maggio 2021, n. 77, convertito con modificazioni dalla legge 29 luglio 
2021, n. 108 «Governance del Piano nazionale di ripresa e resilienza e prime misure di rafforzamento 
delle strutture amministrative e di accelerazione e snellimento delle procedure»; 
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VISTO il decreto del Presidente del Consiglio dei ministri 9 luglio 2021 recante l’individuazione delle 
amministrazioni centrali titolari di interventi previsti nel PNRR, ai sensi dell’articolo 8, comma 1, del 
citato decreto legge 31 maggio 2021, n. 77, convertito, con modificazioni, dalla legge 29 luglio 2021, n. 
108; 
VISTO il decreto del Ministro dell’economia e delle finanze del 6 agosto 2021 relativo all’assegnazione 
delle risorse in favore di ciascuna Amministrazione titolare degli interventi PNRR e corrispondenti 
milestone e target; 
VISTO il decreto del Ministro della salute, di concerto con il Ministro dell’economia e delle finanze 15 
settembre 2021, di istituzione dell’Unità di Missione del Ministero della salute titolare di interventi 
PNRR, ai sensi dell’articolo 8 del citato decreto legge n. 77 del 2021; 
VISTO l’atto di indirizzo del Ministro del 12 ottobre 2021 con il quale sono stati individuati i relativi 
Soggetti Attuatori nell’ambito degli interventi e sub-interventi di investimento del piano Nazionale di 
ripresa e resilienza (PNRR) a titolarità del Ministero della salute; 
VISTO il decreto legge 6 novembre 2021, n. 152 “Disposizioni urgenti per l'attuazione del Piano 
nazionale di ripresa e resilienza (PNRR) e per la prevenzione delle infiltrazioni mafiose”; 
VISTA la legge 16 gennaio 2003, n. 3 “Disposizioni ordinamentali in materia di pubblica 
amministrazione” e, in particolare, l’articolo 11, comma 2-bis, ai sensi del quale “Gli atti amministrativi 
anche di natura regolamentare adottati dalle Amministrazioni di cui all’articolo 1, comma 2, del decreto 
legislativo 30 marzo 2001, n. 165, che dispongono il finanziamento pubblico o autorizzano l’esecuzione 
di progetti di investimento pubblico, sono nulli in assenza dei corrispondenti codici di cui al comma 1 che 
costituiscono elemento essenziale dell'atto stesso”; 
VISTA la delibera del CIPE n. 63 del 26 novembre 2020 che introduce la normativa attuativa della riforma 
del CUP; 
VISTO l’articolo 1, comma 1042, della legge 30 dicembre 2020, n. 178 ai sensi del quale con uno o più 
decreti del Ministro dell’economia e delle finanze sono stabilite le procedure amministrativo-contabili per 
la gestione delle risorse di cui ai commi da 1037 a 1050, nonché le modalità di rendicontazione della 
gestione del Fondo di cui al comma 1037; 
VISTO l’articolo 1, comma 1043, secondo periodo, della legge 30 dicembre 2020, n. 178, ai sensi del 
quale al fine di supportare le attività di gestione, di monitoraggio, di rendicontazione e di controllo delle 
componenti del Next Generation EU, il Ministero dell'economia e delle finanze - Dipartimento della 
Ragioneria generale dello Stato sviluppa e rende disponibile un apposito sistema informatico; 
VISTO l’articolo 17 del Regolamento (UE) 2020/852 che definisce gli obiettivi ambientali, tra cui il 
principio di non arrecare un danno significativo (DNSH, “Do no significant harm”), e la Comunicazione 
della Commissione UE 2021/C 58/01“Orientamenti tecnici sull’applicazione del principio «non arrecare 
un danno significativo» a norma del regolamento sul dispositivo per la ripresa e la resilienza”; 
VISTI i principi trasversali previsti dal PNRR, quali, tra l’altro, il principio del contributo all’obiettivo 
climatico e digitale (c.d. tagging), il principio di parità di genere e l’obbligo di protezione e valorizzazione 
dei giovani;  
VISTI gli obblighi di assicurare il conseguimento di target e milestone e degli obiettivi finanziari stabiliti 
nel PNRR; 
VISTO il Regolamento delegato (UE) 2021/2106 della Commissione del 28 settembre 2021 che integra 
il regolamento (UE) 2021/241 del Parlamento europeo e del Consiglio, che istituisce il dispositivo per la 
ripresa e la resilienza, stabilendo gli indicatori comuni e gli elementi dettagliati del quadro di valutazione 
della ripresa e della resilienza, che prevede, in particolare, che “affinché il quadro di valutazione, compresi 
gli indicatori comuni, sia aggiornato in modo coerente e uniforme due volte l’anno, tutti gli Stati membri 
riferiscono alla Commissione due volte l’anno nell’ambito del semestre europeo sui progressi compiuti 
nella realizzazione dei piani per la ripresa e la resilienza, comprese le modalità operative, e sugli indicatori 
comuni.” 
VISTE le “Linee Guida per lo svolgimento delle attività connesse al monitoraggio del PNRR”, predisposte 
dal Servizio Centrale per il PNRR, presso il Ministero dell’economia e delle finanze (MEF) - 
Dipartimento Ragioneria generale dello Stato (RGS), che descriveono le funzionalità del sistema 
informativo “ReGiS” sviluppato dal Ministero dell’economia e delle finanze – Dipartimento della 
Ragioneria Generale dello Stato in attuazione dell’articolo 1, comma 1043, della legge 30 dicembre 2020, 
n. 178; 
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VISTO il documento “Sistema di Gestione e Controllo (Si.Ge.Co.) PNRR - Ministero della salute”, 
adottato con Decreto del 29 luglio 2022; 
VISTE le “Linee Guida per lo svolgimento delle attività di controllo e rendicontazione delle Misure PNRR 
di competenza delle Amministrazioni centrali e dei Soggetti attuatori”, predisposte dal Servizio Centrale 
per il PNRR, presso il Ministero dell’economia e delle finanze (MEF) - Dipartimento Ragioneria generale 
dello Stato (RGS), che contengono indicazioni procedurali per un corretto espletamento delle attività di 
controllo e rendicontazione delle spese e di Milestone & Target e di ogni altro adempimento previsto dalla 
normativa comunitaria e nazionale applicabile al PNRR, a norma dell’art. 8, punto 3, del decreto legge 
77 del 31 maggio 2021, come modificato dalla legge di conversione 29 luglio 2021, n. 108; 
VISTO il decreto del Presidente del Consiglio dei Ministri 15 settembre 2021 “Modalità, regole e 
strumenti per il conferimento dei dati”; 
VISTA la Circolare MEF-RGS del 14 ottobre 2021, n. 21 “Piano Nazionale di Ripresa e Resilienza 
(PNRR) - Trasmissione delle Istruzioni Tecniche per la selezione dei progetti PNRR”; 
VISTO il Decreto interministeriale del 7 dicembre 2021 per l’adozione delle linee guida volte a favorire 
la pari opportunità di genere e generazionali, nonché l'inclusione lavorativa delle persone con disabilità 
nei contratti pubblici finanziati con le risorse del PNRR e del PNC; 
VISTA la Circolare MEF-RGS del 30 dicembre 2021, n. 32, recante “Guida operativa per il rispetto del 
principio di non arrecare danno significativo all’ambiente”; 
VISTA la Circolare MEF-RGS del 31 dicembre 2021, n. 33 “Piano Nazionale di Ripresa e Resilienza 
(PNRR) – Nota di chiarimento sulla Circolare del 14 ottobre 2021, n. 21 - Trasmissione delle Istruzioni 
Tecniche per la selezione dei progetti PNRR – Addizionalità, finanziamento complementare e obbligo di 
assenza del c.d. doppio finanziamento” 
VISTA la Circolare MEF-RGS del 21 giugno 2022, n. 27 “Monitoraggio delle misure PNRR”; 
VISTA la Circolare MEF-RGS dell’11 agosto 2022, n. 30 sulle procedure di controllo e rendicontazione 
delle misure PNRR; 
VISTA la Comunicazione della Commissione 2014/C 198/01 “Disciplina degli aiuti di Stato a favore di 
ricerca, sviluppo e innovazione” e s.m.i.; 
VISTO il Regolamento (UE) n. 651/2014 della Commissione, del 17 giugno 2014, che dichiara alcune 
categorie di aiuti compatibili con il mercato interno in applicazione degli articoli 107 e 108 del trattato; 
VISTA la comunicazione della Commissione 2016/C 262/01 sulla nozione di aiuto di Stato di cui 
all'articolo 107, paragrafo 1, del trattato sul funzionamento dell'Unione europea; 
VISTA la Comunicazione della Commissione del 19 marzo 2020, C(2020) 1863 “Quadro temporaneo per 
le misure di aiuto di Stato a sostegno dell'economia nell'attuale emergenza della COVID-19”, da ultimo 
rettificata attraverso la comunicazione del 18 novembre 2021, C(2021) 8442 “Sesta modifica del quadro 
temporaneo per le misure di aiuto di Stato a sostegno dell'economia nell'attuale emergenza della COVID-
19 e modifica dell'allegato della comunicazione della Commissione agli Stati membri sull'applicazione 
degli articoli 107 e 108 del trattato sul funzionamento dell'Unione europea all'assicurazione del credito 
all'esportazione a breve termine”; 
VISTO il decreto del Ministro della salute 1° aprile 2022 che nella relativa tabella ha previsto ai punti 
2.1.1 - proof of concept, 2.1.2 – tumori e malattie rare  e 2.1.3 – malattie altamente invalidanti, la 
ripartizione degli interventi di investimento della Missione 6, Componente 2, Investimento 2.1 - del Piano 
Nazionale di Ripresa e Resilienza relativo all'innovazione, alla ricerca e alla digitalizzazione del Servizio 
sanitario nazionale e al potenziamento del sistema della ricerca biomedica; 
VISTO il I° avviso pubblico per la presentazione e selezione di progetti di ricerca da finanziare 
nell’ambito del PNRR, pubblicato sul sito web del Ministero della salute il 20 aprile 2022 e sulla gazzetta 
ufficiale della Repubblica italiana, sulle seguenti tematiche: Proof of concept (PoC), Malattie Rare (MR) 
con esclusione dei tumori rari, Malattie Croniche non Trasmissibili (MCnT) ad alto impatto sui sistemi 
sanitari e socio-assistenziali (Fattori di rischio e prevenzione; Eziopatogenesi e meccanismi di malattia);  
VISTO il decreto direttoriale n. 27 del 2 novembre 2022, registrato con Visto n. 1054 dall’Ufficio centrale 
di bilancio in data 18 novembre 2022, con il quale è stata approvata la graduatoria dei progetti di ricerca 
PNRR-  Missione 6 - Componente 2 - Investimento 2.1, afferenti alle tematiche progettuali Proof of 
Concept, Malattie rare, Malattie croniche non trasmissibili, ad alto impatto sui sistemi sanitari e socio-
assistenziali (tematiche: Fattori di rischio e prevenzione; Eziopatogenesi e meccanismi di malattia), con 
il quale si è proceduto ad individuare il Soggetto attuatore/beneficiario e il Principal Investigator; 
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VISTO l’art. 7 del decreto ministeriale 8 aprile 2015, recante il riordino degli uffici di livello dirigenziale 
non generale del Ministero della salute, ove vengono individuati gli uffici in cui si articola la Direzione 
generale della ricerca e dell’innovazione in sanità, indicando le specifiche competenze assegnate agli 
uffici 3 e 4 della stessa; 
VISTO il decreto direttoriale del 1° marzo 2022, registrato dall’Ufficio Centrale di Bilancio in data 4 
marzo 2022, al n. 247, con il quale il Dott. Gaetano Guglielmi è stato autorizzato, tra l’altro, all’esercizio 
del potere di spesa e l’ordine di servizio con il quale è stato delegato alla sottoscrizione delle convenzioni 
per i progetti risultati vincitori nel bando PNRR; 
VISTO il decreto direttoriale del 14 dicembre 2022 contenente l'individuazione del Dott. Gaetano 
Guglielmi quale soggetto firmatario per il Ministero di tutte le convenzioni relative ai progetti di ricerca 
di cui agli avvisi pubblici nell'ambito del PNRR; 
VISTO il messaggio trasmesso da questa amministrazione per il tramite della piattaforma WorkFlow della 
ricerca in data 13 dicembre 2022 con il quale è stato comunicato che la valutazione della proposta 
progettuale ha avuto esito positivo e che, pertanto, la stessa è stata ammessa a finanziamento;  

 
 

tanto premesso si stipula e si conviene quanto segue  
 

tra 
 

il Ministero della Salute (di seguito “Ministero”), in qualità di Amministrazione titolare, rappresentato 
dal dott. Gaetano Guglielmi/ – Direttore dell’Ufficio 3 della Direzione generale della ricerca e 
dell’innovazione in sanità (di seguito “DGRIC”) 

e 
 

Il Soggetto attuatore/beneficiario del progetto, rappresentato dal Dott. Giovanni Pavesi in qualità di 
legale rappresentante del Regione Lombardia, codice fiscale 80050050154 (di seguito “Soggetto 
attuatore-beneficiario”) 
 

e 
 

il Dr ANTONIO GIAMPIERO RUSSO (codice fiscale RSSNNG63L03H224Z) in qualità di 
PRINCIPAL INVESTIGATOR del progetto con codice PNRR-MAD-2022-12376033 dal titolo 
Evidence-based models for high impact chronic disease prevention and risk of progression 
management in outpatient community services and community hospitals: towards eHealth 
integrating stratification on individual history with predictive models of diseas 
 
di seguito congiuntamente definite le “Parti” 

 
 

Art. 1 Premesse 
1. Le premesse sono parte integrante e sostanziale della presente Convenzione. 
2. Fa altresì parte integrante e sostanziale della presente Convenzione, quale oggetto della stessa, il 

progetto di ricerca, i cui contenuti sono definiti ed eventualmente aggiornati nel tempo, mediante 
condivisione delle parti, senza necessità di espressa nuova sottoscrizione della presente Convenzione. 

 
 

Art. 2 Soggetto attuatore/beneficiario e Principal Investigator 
Il Soggetto attuatore-beneficiario e il Principal Investigator sono i responsabili dell’attuazione del 

progetto in questione e della regolarità delle relative spese ai sensi del bando e della normativa vigente. 

1. È individuato quale Soggetto attuatore/beneficiario Regione Lombardia codice fiscale 80050050154 
2. È individuato quale Principal investigator (di seguito anche “PI”) il dott. ANTONIO GIAMPIERO 

RUSSO, codice fiscale RSSNNG63L03H224Z 
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Art. 3 Oggetto 
1. La presente Convenzione disciplina i rapporti tra le Parti per la realizzazione del progetto codice 

PNRR-MAD-2022-12376033 dal titolo Evidence-based models for high impact chronic disease 
prevention and risk of progression management in outpatient community services and 
community hospitals: towards eHealth integrating stratification on individual history with 
predictive models of diseas, nell’ambito della realizzazione degli obiettivi previsti dal PNRR, 
Missione 6 – Componente 2 – Investimento 2.1.  

2. La presente Convenzione definisce, tra l’altro, gli obblighi delle Parti, le procedure di rendicontazione 
e quelle di pagamento. 

3. Il soggetto attuatore-beneficiario e il Principal Investigator svolgono il progetto di ricerca secondo 
quanto riportato nel progetto presentato parte integrante della presente convenzione, e approvato dal 
Ministero e in ottemperanza a quanto previsto dall’Avviso pubblico. 
 

 
Art. 4 Termini di attuazione del progetto, durata e importo della Convenzione 

1. La presente convenzione ha la durata di 24 mesi prorogabile eventualmente di ulteriori 6 mesi come 
previsto dal successivo articolo 11. 

2. L’attività di ricerca, da svolgersi nell’arco temporale della vigenza della convenzione, deve avere 
inizio improrogabilmente entro e non oltre il 20 maggio 2023, comunicando la data effettiva di avvio 
con nota sottoscritta digitalmente dal proprio rappresentante legale e dal Principal investigator della 
ricerca che deve essere trasmessa almeno 30 giorni prima dell’inizio effettivo, correlata di 
documentazione di cui al successivo comma 4.  

3. Il Soggetto beneficiario entro e non oltre 15 giorni dall’invio della presente convenzione da parte del 
Ministero per la sottoscrizione provvede alla restituzione della convenzione firmata dal legale 
rappresentate e controfirmata dal Principal Investigator, tramite il sistema di monitoraggio del WFR, 
accompagnata dalla comunicazione del codice CUP MASTER del progetto e dei codici fiscali delle 
singole Unità operative. Le parti riconoscono che il bando di cui alle premesse prevede la decadenza 
dal finanziamento in caso di inadempienza della presente disposizione. 

4. Il Soggetto beneficiario, entro e non oltre30 giorni precedenti la scadenza del termine di cui al comma 
2 del presente articolo, pena la decadenza dal finanziamento, è tenuto a trasmettere - con nota 
sottoscritta digitalmente in maniera congiunta dal proprio rappresentante legale e dal Principal 
Investigator della ricerca - la seguente documentazione, soggetta a verifica da parte del Ministero al 
fine di autorizzare l’avvio del progetto:  

a) la dichiarazione da parte del legale rappresentante e del Principal Investigator con cui si 
dichiari che il progetto in questione o parti significative di esso non siano oggetto di altri 
finanziamenti pubblici a favore dell’Ente attuatore-beneficiario o del Principal Investigator 
e che, in ogni caso, sarà posta in essere ogni iniziativa volta ad evitare il doppio 
finanziamento; 

b) la dichiarazione da parte del legale rappresentante e del ricercatore responsabile di ciascuna 
unità operativa partecipante con cui si dichiari che per la propria attività attinente al 
progetto in questione o per parti significative di esso non siano oggetto di altri 
finanziamenti pubblici a favore dell’Unità operativa medesima o dei ricercatori di tali unità 
operative elencati nella proposta progettuale e che, in ogni caso, sarà posta in essere ogni 
iniziativa volta ad evitare il doppio finanziamento;  

c) la dichiarazione da parte degli Enti che svolgono funzioni di unità operativa e dei relativi 
responsabili di accettazione dei termini della presente convenzione; 

d) la dichiarazione con la quale il Soggetto beneficiario attesta che il Principal Investigator 
svolgerà la propria attività di ricerca, per l’intero periodo relativo all’attuazione del 
progetto, esclusivamente presso la propria sede o presso la struttura del S.S.N. afferente al 
medesimo, controfirmata dall’interessato; 
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e) il parere positivo del Comitato etico competente e/o l’autorizzazione di cui all’articolo 31 
del decreto legislativo n. 26 del 4 marzo 2014 riguardante la sperimentazione animale, ove 
previsti;  

f) la comunicazione del codice CUP delle singole Unità operative e per ognuna di esse anche 
il codice fiscale dei soggetti designati a operare sul sistema ReGiS attraverso specifico 
format excel che verrà condiviso da parte della Direzione genale della ricerca e 
dell’innovazione in sanità che dovrà essere restituito firmato digitalmente;  

g) la traduzione in lingua italiana della proposta progettuale senza apportare alcuna modifica 
alla versione in inglese allegata alla presente convenzione.  
 

5. Per la realizzazione delle attività, l’importo ammesso a finanziamento è pari a 1.000.000,00€ (Euro 
un milione/00) a valere sulle risorse assegnate per le tematiche progettuali,  stanziate in base alla 
tabella allegata al decreto ministeriale 1° aprile 2022 ai punti 2.1.1 – 2.1.2 e 2.1.3, concernente la 
ripartizione degli interventi di investimento della Missione 6, Componente 2, Investimento 2.1 del 
Piano Nazionale di Ripresa e Resilienza relativo all'innovazione, alla ricerca e alla digitalizzazione 
del Servizio sanitario nazionale e al potenziamento del sistema della ricerca biomedica. 

6. La presentazione della richiesta di pagamento della rata intermedia delle spese al Ministero, secondo 
le modalità previste dall’art. 13, paragrafo 13.1 del bando, dovrà essere effettuata, previo caricamento 
della documentazione a supporto nel sistema ReGiS, entro 10 giorni dall’invio della comunicazione 
da parte del Ministero dell’approvazione della relazione scientifica intermedia. 

7. La presentazione della richiesta di pagamento finale delle spese al Ministero dovrà essere effettuata 
successivamente all’invio entro 30 giorni dalla data di conclusione del progetto eventualmente 
prorogata secondo i termini della presente convenzione della relazione scientifica finale e della relativa 
rendicontazione economica complessiva del progetto e avverrà solo dopo l’invio della comunicazione 
da parte del Ministero dell’approvazione della relazione scientifica finale. 

8. Il mancato adempimento di quanto previsto dai commi 2 e 3 del presente articolo equivale alla rinuncia 
a realizzare il progetto e comporta la decadenza dal contributo previsto e la decadenza dal 
finanziamento. 

 
 

Art. 5 Obblighi del Soggetto attuatore-beneficiario e del Principal Investigator 
1. Con la sottoscrizione della presente Convenzione, il Soggetto attuatore-beneficiario e il Principal 

Investigator, per quanto di competenza, si obbligano a: 
1) assicurare il rispetto di tutte le disposizioni previste dalla normativa comunitaria e nazionale, con 

particolare riferimento a quanto previsto dal Reg. (UE) 2021/241 e dal D. L. n. 77 del 31/05/2021, 
convertito con modificazioni dalla L. 29 luglio 2021, n. 108; 

2) garantire il rispetto di eventuali previsioni normative, orientamenti o istruzioni tecniche emanate dal 
Ministero della salute, dal Ministero dell’economia e delle finanze, dalla Commissione Europea 
ovvero da altri soggetti coinvolti nell’attuazione verifica e controllo delle azioni relative al PNRR, 
anche successivamente alla sottoscrizione della presente Convenzione; 

3) assicurare l’adozione di misure adeguate volte a rispettare il principio di sana gestione finanziaria 
secondo quanto disciplinato nel Regolamento finanziario (UE, Euratom) 2018/1046 e nell’art. 22 
del Regolamento (UE) 2021/241, in particolare in materia di prevenzione e contrasto dei conflitti di 
interessi, delle frodi, della corruzione, del doppio finanziamento e di recupero e restituzione dei 
fondi che sono stati indebitamente assegnati; 

4) rispettare, a pena di sospensione o revoca del finanziamento in caso di accertata violazione, il 
principio di “non arrecare danno significativo” (DSNH) agli obiettivi ambientali a norma 
dell’articolo 17 del Regolamento (UE) 2020/852, i principi trasversali previsti dal PNRR quali, tra 
l’altro, il principio del contributo all’obiettivo climatico e digitale (c.d. tagging), la parità di genere, 
producendo dati relativi ai destinatari effettivi dei progetti anche disaggregati per genere (in 
relazione agli articoli 2, 3, paragrafo 3, del TUE, 8, 10, 19 e 157 del TFUE, e 21 e 23 della Carta 
dei diritti fondamentali dell’Unione europea), l’obbligo di protezione e valorizzazione dei giovani 
ed eventuali ulteriori requisiti e condizionalità specifiche dell’investimento oggetto della presente 
Convenzione;  
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5) adottare proprie procedure interne, assicurando la conformità ai regolamenti comunitari e a quanto 
indicato dal Ministero nella descrizione delle funzioni e delle procedure in essere dal Ministero;  

6) dare piena attuazione al progetto così come illustrato nel Programma di ricerca, ammesso a 
finanziamento dal Ministero, garantendo l’avvio tempestivo delle attività progettuali per non 
incorrere in ritardi attuativi e concludere il progetto nella forma, nei modi e nei tempi previsti, nel 
rispetto della tempistica prevista dal relativo cronoprogramma di attuazione e di sottoporre al 
Ministero le eventuali modifiche al progetto; 

7) assicurare il rispetto della normativa vigente sugli aiuti di Stato; 
8) assicurare il rispetto dei criteri di ammissibilità delle spese e delle quote percentuali previste 

dall’Avviso per le varie voci di costo, che saranno calcolate, a consuntivo, sulle spese rendicontate, 
al netto di eventuali economie riscontrate sul finanziamento assegnato e sulle sole spese eleggibili, 
dopo verifica da parte del Ministero; 

9) garantire, nel caso in cui si faccia ricorso alle procedure di appalto, il rispetto di quanto previsto dal 
decreto legislativo n. 50/2016 e s.m.i.; rispettare, in caso di ricorso diretto ad esperti esterni 
all’Amministrazione, la conformità alla pertinente disciplina comunitaria e nazionale, nonché alle 
eventuali specifiche circolari/disciplinari che potranno essere adottati dal Ministero;  

10) individuare eventuali fattori che possano determinare ritardi che incidano in maniera considerevole 
sulla tempistica attuativa e di spesa definita nel cronoprogramma, relazionando il Ministero sugli 
stessi; 

11) mitigare e gestire i rischi connessi al progetto nonché porre in essere azioni mirate connesse 
all’andamento gestionale ed alle caratteristiche tecniche; 

12) effettuare i controlli ordinari di gestione e di regolarità amministrativo-contabile previsti dalla 
normativa vigente, e le verifiche sul conflitto di interessi, sul doppio finanziamento e quelle previste 
dalla normativa antiriciclaggio (“titolare effettivo”); 

13) utilizzare il sistema informatico “ReGiS, finalizzato a raccogliere, registrare e archiviare in formato 
elettronico i dati per ciascuna operazione necessari per la sorveglianza, la valutazione, la gestione 
finanziaria, la verifica e l’audit, secondo quanto previsto dall’art. 22.2 lettera d) del Regolamento 
(UE) 2021/241 e tenendo conto delle indicazioni che verranno fornite dagli organi competenti per 
il tramite del Ministero; 

14) caricare sul portale Workflow della Ricerca e nel sistema “ReGiS” la documentazione tecnico 
scientifica sullo stato di avanzamento del progetto atta a comprovare il corretto svolgimento dello 
stesso; 

15) caricare sul sistema informativo “ReGiS” la documentazione atta a comprovare il corretto 
svolgimento dei controlli ordinari previsti dalla normativa vigente in merito alle procedure di gara 
espletate per l’aggiudicazione degli eventuali appalti o subcontratti e eventuali altra documentazione 
richiesta dalle Amministrazioni centrali deputate alla gestione complessiva del PNRR; 

16) garantire la correttezza, l’affidabilità e la congruenza con il tracciato informativo previsto per 
l’alimentazione del sistema informativo “ReGiS” dei dati di monitoraggio riferiti al CUP Master e 
ai CUP delle singole Unità operative sull’avanzamento finanziario, fisico e procedurale, e di quelli 
che comprovano il conseguimento degli obiettivi dell’intervento quantificati in base agli stessi 
indicatori adottati per le milestones e i target della misura e assicurarne l’inserimento con cadenza 
almeno bimestrale delle spese (nel termine massimo di 10 giorni successivi all’ultimo giorno del 
bimestre) nel portale Workflow della Ricerca e sul sistema informativo “ReGiS”, unitamente alla 
documentazione probatoria pertinente, salvo diversa comunicazione; 

17) rispettare l’obbligo di indicazione del CUP su tutti gli atti amministrativo/contabili relativi al 
progetto e sui documenti collegati alle relative procedure di acquisto e fatturazione; 

18) fornire tutte le informazioni richieste relativamente alle procedure e alle verifiche in relazione alle 
spese rendicontate conformemente alle procedure e agli strumenti adottati dal Ministero; 

19) garantire la conservazione della documentazione progettuale in fascicoli cartacei e/o informatici per 
assicurare la completa tracciabilità delle operazioni - nel rispetto di quanto previsto all’art. 9, punto 
4, del D.L. n. 77 del 31 maggio 2021, convertito con modificazioni dalla L. n. 108/2021 - che, nelle 
diverse fasi di controllo e verifica previste dal sistema di gestione e controllo del PNRR, dovranno 
essere messi prontamente a disposizione su richiesta dell’Amministrazione centrale titolare di 
intervento PNRR, del Servizio centrale per il PNRR del MEF, dell’Unità di Audit, della 
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Commissione europea, dell’OLAF, della Corte dei Conti europea (ECA), della Procura europea 
(EPPO) e delle competenti Autorità giudiziarie nazionali, autorizzando la Commissione, l'OLAF, la 
Corte dei conti e l'EPPO a esercitare i diritti di cui all'articolo 129, paragrafo 1, del regolamento 
finanziario (UE; EURATOM) 1046/2018; 

20) facilitare le verifiche dell’Ufficio competente per i controlli del Ministero, dell’Unità di Audit, della 
Commissione europea e di altri organismi autorizzati, che verranno eventualmente effettuate anche 
attraverso controlli in loco;  

21) assicurare che le spese del Progetto di ricerca non siano oggetto, anche parzialmente, di altri 
finanziamenti, contributi o agevolazioni a valere su fondi pubblici nazionali e/o comunitari (divieto 
del doppio finanziamento); 

22) garantire la disponibilità dei documenti giustificativi relativi alle spese sostenute e ai target realizzati 
così come previsto ai sensi dell’articolo 9 punto 4 del decreto legge n. 77 del 31/05/2021, convertito 
in legge 29 luglio 2021, n. 108; 

23) predisporre i pagamenti secondo le procedure stabilite dal Ministero, nel rispetto del piano 
finanziario e cronogramma di spesa approvato, inserendo, allo scadere dei 12 e 24 mesi (prorogabili 
eventualmente di 6 mesi) nel portale Workflow della Ricerca e sul sistema informativo “ReGiS” i 
relativi documenti riferiti alle procedure e i giustificativi di spesa e pagamento necessari ai controlli 
ordinari di legalità e ai controlli amministrativo-contabili previsti dalla legislazione nazionale 
applicabile, nel rispetto di quanto previsto dall’articolo 22 del Reg. (UE) n. 2021/241 e dell’art. 9 
del decreto legge n. 77 del 31/05/2021, convertito in legge 29 luglio 2021, n. 108 la documentazione; 

24) assicurare che tutte le spese rendicontate siano state effettuate entro il periodo di svolgimento del 
progetto e che gli eventuali pagamenti per fatture emesse nel periodo di svolgimento del progetto 
siano completate entro i 30 giorni successivi alla scadenza progettuale e in tempo utile per il 
caricamento sul sistema di rendicontazione ReGiS; 

25) inoltrare, allo scadere dei 12 e 24 mesi (prorogabili eventualmente di 6 mesi),le richieste di 
pagamento al Ministero tramite il portale Workflow della Ricerca e/o il sistema informativo 
“ReGiS” con allegata la rendicontazione dettagliata delle spese effettivamente sostenute e del 
contributo al perseguimento delle milestones e dei target associati alla misura PNRR di riferimento, 
unitamente ai documenti giustificativi appropriati secondo le tempistiche e le modalità riportate nei 
dispositivi attuativi; 

26) garantire l’utilizzo di un conto corrente dedicato necessario per l’erogazione dei pagamenti e 
l’adozione di una contabilità separata o di un’apposita codificazione contabile e informatizzata per 
tutte le transazioni relative al progetto al fine di assicurare la tracciabilità dell’utilizzo delle risorse 
del PNRR; 

27) assicurare, direttamente o attraverso le Istituzioni da esso dipendenti in cui saranno svolte le attività 
di ricerca, l’anticipazione delle somme necessarie allo svolgimento della ricerca; 

28) partecipare, ove richiesto, alle riunioni convocate dal Ministero. 
29) garantire, anche attraverso la trasmissione di relazioni periodiche sullo stato di avanzamento del 

progetto, che il Ministero riceva tutte le informazioni necessarie, relative alle linee di attività per 
l’elaborazione delle relazioni annuali di cui all’articolo 31 del Regolamento (UE) n. 2021/241, 
nonché qualsiasi altra informazione eventualmente richiesta; 

30) conseguire il raggiungimento degli obiettivi dell’intervento, quantificati secondo gli stessi indicatori 
adottati per le milestones e i target della misura PNRR di riferimento, e fornire, su richiesta dal 
Ministero, le informazioni necessarie per la predisposizione delle dichiarazioni sul conseguimento 
di target e milestones e delle relazioni e documenti sull’attuazione dei progetti; 

31) garantire il rispetto degli obblighi in materia di comunicazione e informazione previsti dall’art. 34 
del Regolamento (UE) 2021/241 indicando nella documentazione progettuale che il progetto è 
finanziato nell’ambito del PNRR, con esplicito riferimento al finanziamento da parte dell’Unione 
europea e all’iniziativa Next Generation EU (ad es. utilizzando la frase “finanziato dall’Unione 
europea – Next Generation EU – PNRR M6C2 - Investimento 2.1 Valorizzazione e potenziamento 
della ricerca biomedica del SSN”), riportando nella documentazione progettuale il logo dell’Unione 
europea e fornire un’adeguata diffusione e promozione del progetto, anche online, sia web sia social, 
in linea con quanto previsto dalla Strategia di Comunicazione del PNRR;  
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32) fornire i documenti e le informazioni necessarie secondo le tempistiche previste e le scadenze 
stabilite dai Regolamenti comunitari e dal Ministero e per tutta la durata del progetto; 

33) garantire una tempestiva diretta informazione agli organi preposti, tenendo informato il Ministero 
sull’avvio e l’andamento di eventuali procedimenti di carattere giudiziario, civile, penale o 
amministrativo che dovessero interessare le operazioni oggetto del progetto,  comunicare le 
irregolarità, le frodi, i casi di corruzione e di conflitti di interessi, nonché i casi di doppio 
finanziamento, riscontrati a seguito delle verifiche di competenza e adottare le misure necessarie, 
nel rispetto delle procedure adottate dallo stesso Ministero in linea con quanto indicato dall’art. 22 
del Regolamento (UE) 2021/2041; 

34) garantire che il Ministero riceva attraverso il sistema “ReGiS” tutte le informazioni necessarie per 
l’aggiornamento dell’indicatore comune n. 8 “Ricercatori che lavorano in centri di ricerca 
beneficiari di un sostegno”, riconducibile alla misura oggetto del presente avviso, tenuto conto che, 
ai sensi dell’art. 3, comma 3, del Regolamento delegato (UE) 2021/2106 della Commissione del 28 
settembre 2021 che integra il regolamento (UE) 2021/241 del Parlamento europeo e del Consiglio, 
che istituisce il dispositivo per la ripresa e la resilienza “la comunicazione di informazioni per 
l’aggiornamento degli indicatori comuni ha luogo ogni anno entro il 28 febbraio e il 31 agosto. Il 
periodo di riferimento copre l’intero periodo di attuazione del piano, dal 1° febbraio 2020 in poi, se 
del caso, fino alle rispettive date limiti del 31 dicembre e del 30 giugno di ogni anno.” 

 
 

Art. 6 Procedura di monitoraggio e rendicontazione della spesa e dei target 
1. Il Ministero con la presente convenzione rappresenta alla controparte che il monitoraggio tecnico-

scientifico sarà svolto dalla Direzione della Ricerca ed Innovazione in Sanità, mentre i controlli 
rispetto alla rendicontazione delle spese saranno svolte dall’Unità di missione per l'attuazione degli 
interventi del PNRR presso il Ministero della salute. 

2. Il Soggetto attuatore-beneficiario, secondo le indicazioni fornite dal Ministero, deve registrare su base 
almeno bimestrale, entro 10 giorni successivi all’ultimo giorno del periodo considerato, i dati 
sull’avanzamento finanziario, fisico e procedurale del progetto nel sistema informatico “ReGiS” e 
implementare tale sistema con la documentazione specifica relativa a ciascuna procedura di 
affidamento e a ciascun atto giustificativo di spesa e di pagamento, al fine di consentire l’espletamento 
dei controlli amministrativo-contabili a norma dell’art. 22 del Reg. (UE) 2021/241 da parte dall’Unità 
di missione per l'attuazione degli interventi del PNRR presso il Ministero della salute. 

3. Il Soggetto attuatore-beneficiario, allo scadere dei 12 e 24 mesi (prorogabili eventualmente di 6 mesi) 
deve trasmettere i dati sull’avanzamento tecnico-scientifico del progetto tramite il portale Workflow 
della Ricerca e il sistema “ReGiS” corredata di documentazione specifica relativa a ciascuna procedura 
di affidamento e a ciascun atto giustificativo di spesa e di pagamento, al fine di consentire 
l’espletamento dei controlli amministrativo-contabili e delle verifiche sullo stato di avanzamento del 
progetto. 

4. Il Soggetto attuatore-beneficiario, pertanto, dovrà inoltrare allo scadere dei 12 e 24 mesi (prorogabili 
eventualmente di 6 mesi) tramite il portale Workflow della Ricerca e il sistema informatico “ReGiS”, 
la richiesta rendicontazione delle spese volte a supportare le richieste di pagamento che dovranno 
essere formalmente trasmesse all’Unità di Missione del Ministero comprensiva dell’elenco di tutte le 
spese effettivamente sostenute nel periodo di riferimento, gli avanzamenti relativi agli indicatori di 
intervento/progetto con specifico riferimento alle milestones e ai target del PNRR. Tale richiesta dovrà 
essere corredata dalla documentazione specificatamente indicata nelle procedure in essere del 
Ministero. 

5. Le spese incluse nelle richieste di pagamento del Soggetto attuatore/beneficiario, se afferenti ad 
operazioni estratte a campione, sono sottoposte, per il tramite del Sistema Informatico “ReGiS”, alle 
verifiche, se del caso anche in loco da parte delle strutture deputate al controllo del Ministero.  

6. Nello specifico, l’Unità di missione per l'attuazione degli interventi del PNRR del Ministero della 
Salute e eventuali altre amministrazioni coinvolte a diversi livelli di controllo eseguono le verifiche 
sulle procedure, sulle spese e sui target in conformità con quanto stabilito dall’art. 22 del Regolamento 
(UE) 2021/241 al fine di garantire la tutela degli interessi finanziari dell'Unione, la prevenzione, 
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individuazione e rettifica di frodi, di casi di corruzione e di conflitti di interessi, nonché il recupero di 
somme erroneamente versate o utilizzate in modo non corretto.  

7. La Direzione generale della Ricerca ed innovazione in sanità del Ministero della Salute svolge nel 
merito le funzioni di verifica tecnico-scientifica sullo stato di avanzamento del progetto in questione 
in coerenza con lo stato di rendicontazione delle spese. 

 
 

Art. 7 Valutazione intermedia 
1. Allo scadere dei 12 mesi dall’inizio dell’attività della ricerca e comunque non oltre trenta (30) giorni 

da tale termine, il Soggetto attuatore-beneficiario trasmette al Ministero tramite il portale Workflow 
della ricerca la relazione intermedia sullo stato d’attuazione scientifica della ricerca - sottoscritta 
digitalmente dal legale rappresentante del Soggetto attuatore/beneficiario e dal Principal Investigator 
- contenente la descrizione delle attività progettuali svolte complessivamente e dalle singole unità 
operative, da cui risulti lo stato avanzamento lavori (SAL) e il regolare svolgimento della ricerca, 
secondo quanto riportato nel progetto approvato. Tale relazione deve contenere una sintesi, a cura del 
Principal Investigator, che illustri, nella globalità, lo stato di avanzamento dei lavori, inclusa la 
descrizione delle attività realizzate da eventuali Enti co-finanziatori e l’apporto fornito da eventuali 
subcontraenti.La relazione intermedia, previa verifica tecnico-scientifica da parte della Direzione della 
Ricerca ed innovazione in sanità, sarà caricata dal Soggetto attuatore/beneficiario e dal Principal 
Investigator all’interno del sistema informativo “ReGiS”. 

2. Il Ministero ha facoltà, previa comunicazione preventiva al Soggetto attuatore/beneficiario, di attivare 
le procedure per la sospensione del finanziamento e il recupero delle somme erogate, comprensive 
degli eventuali interessi legali maturati, qualora il Soggetto attuatore/beneficiario non adempia a 
quanto previsto entro i termini di cui al comma 1 del presente articolo. 

3. La Direzione generale della Ricerca ed innovazione in sanità del Ministero della Salute, previa 
comunicazione preventiva al Soggetto attuatore/beneficiario, ha facoltà di comunicare all’Unità di 
missione per l'attuazione degli interventi del PNRR del medesimo Ministero,  che sussistono le 
condizioni per non erogare le successive quote a rimborso, subordinandole all’ esito positivo del 
giudizio in ordine alla relazione finale, qualora la relazione intermedia, all’esito dell’istruttoria, non 
sia considerata idonea a dimostrare che siano stati pienamente raggiunti gli obiettivi medio termine o 
emerga che essa sia stata condotta non in piena conformità con quanto previsto nel progetto approvato. 
In tal caso il Ministero potrà procedere con il rimborso a saldo. Laddove non vengano rispettati i 
termini di cui alla presente convenzione, che non consentano la tempestiva erogazione dei fondi, il 
Soggetto attuatore/beneficiario esonera il Ministero da qualsiasi responsabilità per eventuali ritardi 
nell’erogazione delle somme spettanti. 

4. Il Ministero, previa comunicazione preventiva al Soggetto attuatore/beneficiario, può sottoporre al 
Comitato tecnico sanitario sez. c), un dossier, qualora la relazione intermedia, all’esito della istruttoria 
ministeriale, non consenta di esprimere un compiuto motivato parere. La decisione del suddetto 
Comitato è vincolante per il Soggetto beneficiario ai fini del prosieguo della convenzione. 

 
 

Art. 8 Valutazione finale 
1. Fatta salva l’eventuale concessione di proroga della durata delle attività progettuali, al termine di 

ventiquattro mesi - e comunque non oltre trenta (30) giorni dopo la data fissata per il termine della 
ricerca – ai fini dell’erogazione del saldo, il Soggetto attuatore-beneficiario, con nota firmata 
digitalmente dal rappresentante legale, trasmette contestualmente al Ministero la seguente 
documentazione, redatta dal Principal Investigator e recante la firma digitale dello stesso: 

- la relazione finale della ricerca, contenente quanto posto in essere anche da eventuali Enti 
cofinanziatori, che documenti, per ciascuna unità operativa, la coerenza delle attività svolte con 
il progetto approvato e gli obiettivi raggiunti; 

- copia dei lavori pubblicati su riviste impattate a seguito dello svolgimento della ricerca; 
- la rendicontazione delle spese sostenute con i fondi ministeriali; 
- indicazioni del repository pubblico dove sono resi disponibili i dati grezzi progettuali e quelli 

utilizzati per le pubblicazioni scientifiche correlate. 
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- il rispetto dei costi sostenuti rispetto ai vincoli del bando in materia di gender e spese effettuate 
da parte di istituzioni nell’aree del meridione 

2. La rendicontazione economica dovrà essere corredata da una relazione di certificazione e di apposita 
check list di verifica dei requisiti minimi del bando, rilasciata da un Revisore esterno indipendente, 
iscritto all’Ordine dei Dottori Commercialisti ed Esperti Contabili e al Registro dei Revisori Legali, 
in possesso dei requisiti richiesti dalla Direttiva 2014/56/UE del Parlamento europeo e del Consiglio, 
del 16 aprile 2014 , che modifica la direttiva 2006/43/CE relativa alle revisioni legali dei conti annuali 
e dei conti consolidati, e dalla relativa legislazione nazionale di attuazione, che certifichi  
la regolarità amministrativo-contabile delle spese sostenute per la realizzazione del progetto, la loro 
conformità alla normativa di riferimento vigente, il rispetto delle condizionalità  
e di tutti i requisiti previsti dall’Avviso e dalla presente Convenzione il rispetto delle normative 
nazionali ed europee in materia e la congruenza con le attività svolte ed i risultati raggiunti. 

3. Tutta la sopra richiamata documentazione deve essere redatta e trasmessa tramite il portale Workflow 
della ricerca e il sistema informatico “ReGiS” e secondo le indicazioni previste dal sistema informatico 
di monitoraggio economico e utilizzando congiuntamente il sistema di comunicazione del Workflow 
della ricerca, a disposizione dei destinatari istituzionali che può essere integrato con comunicazioni 
tramite posta elettronica certificata (PEC) da parte del Soggetto attuatore/beneficiario. 

4. La documentazione di supporto deve essere a disposizione del Ministero e degli Organi di controllo e 
verifica del PNRR, presso il Soggetto attuatore/beneficiario, che deve provvedere alla relativa 
custodia. 

5. La Direzione generale della Ricerca ed innovazione in sanità del Ministero della salute provvede ad 
applicare una decurtazione pari al 10% della rata del saldo, qualora la documentazione di cui al comma 
1 del presente articolo sia trasmessa al Ministero in un periodo compreso tra il trentunesimo e il 
quarantesimo giorno dalla data di conclusione del progetto. 

6. Il Ministero provvede ad applicare una decurtazione pari al 20% della rata del saldo, qualora la 
documentazione di cui al comma 1 del presente articolo sia trasmessa al Ministero in un periodo 
compreso tra il quarantunesimo e il cinquantesimo giorno dalla data di conclusione del progetto. 

7. Il Ministero, previa comunicazione preventiva al Soggetto attuatore/beneficiario, attiva le procedure 
per la sospensione del finanziamento e la conseguente economia della rata finale, nonché per il 
recupero di tutte  delle somme già erogate, anche quelle già utilizzate per il personale facente parte del 
gruppo della ricerca, comprensive degli interessi legali maturati, qualora la documentazione di cui al 
comma 1 del presente articolo non sia trasmessa al Ministero entro il cinquantesimo giorno dalla data 
di conclusione del progetto. 

8. Il Ministero si riserva la facoltà di chiedere informazioni ed eventuale documentazione integrativa al 
Soggetto attuatore/beneficiario, che deve fornire riscontro entro e non oltre i successivi 15 giorni, 
qualora: 

- la relazione finale non sia considerata idonea a dimostrare il regolare svolgimento della ricerca, 
in conformità a quanto previsto nel progetto e nel piano finanziario approvati; 

- la rendicontazione risulti incompleta o incongruente sia sui dati contabili sia sulle descrizioni. 
9. Il Ministero provvederà ad emettere la valutazione finale sulla base di quanto acquisito agli atti. In 

caso di mancato o esaustivo riscontro da parte del Soggetto attuatore/beneficiario delle richieste di cui 
al precedente comma, il Ministero comunica al Soggetto attuatore/beneficiario il parere negativo in 
ordine alla relazione finale e conseguentemente in ordine all’erogazione del saldo ed ha facoltà di 
chiedere la restituzione delle somme già erogate, comprensive degli interessi legali maturati, in caso 
di mancato riscontro oppure laddove dall’istruttoria della documentazione integrativa emerga che sono 
stati disattesi gli obiettivi di cui al progetto 

10. Il Ministero, previa comunicazione preventiva al Soggetto attuatore/beneficiario, può sottoporre al 
Comitato tecnico sanitario sez. c) un dossier, qualora la relazione finale, all’esito della istruttoria 
ministeriale, non consenta di esprimere un compiuto motivato parere. La decisione del suddetto 
Comitato è vincolante per il Soggetto beneficiario ai fini del prosieguo della convenzione. 

 
 

Art. 9 Verifica finanziaria preventiva 
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Il Soggetto attuatore-beneficiario, al fine dell’erogazione del finanziamento, deve trasmettere al 
Ministero della salute – Unità di missione per l’attuazione degli investimenti del PNRR, tramite il 
sistema “ReGiS” la rendicontazione economica corredata da certificato di verifica finanziaria, di cui 
al comma 2 dell’articolo 8 della presente convenzione, redatto in lingua inglese ed in italiano da parte 
di soggetti qualificati all’Audit a livello europea, che certifichi la correttezza della procedura di spese, 
la completezza della documentazione in base alle disposizioni del bando e alle norme nazionale e a 
quelle europee 

 
Art. 10 Procedura di pagamento al Soggetto beneficiario 

1. Le procedure di erogazione dei fondi su richiesta del Soggetto attuatore/beneficiario a titolo di 
anticipazione e a titolo di rimborso all’Unità di missione del Ministero della salute seguono le 
specifiche modalità in conformità con quanto indicato nell’Avviso e di seguito riportate: 

- massimo 40% al momento della comunicazione, da parte del Soggetto beneficiario, dell’inizio 
dell’attività di ricerca, a titolo di anticipazione. 

- quota a rimborso per un  ulteriore  per massimo un complessivo pari  all’80% dopo l’invio, al 
12° mese dall’inizio delle attività progettuali, da parte del Soggetto attuatore/beneficiario della 
relazione scientifica intermedia e dopo la sua approvazione, sulla base della presentazione delle 
richieste di pagamento a titolo di rimborso per le spese effettivamente sostenute dal Soggetto 
beneficiario, come risultanti dal sistema informatico di cui all’articolo 1, comma 1043, della 
legge 30 dicembre 2020, n, 178. 

- quota a rimborso residuale a saldo, a conclusione della ricerca, dopo l’invio da parte del 
Soggetto attuatore/beneficiario della relazione scientifica finale e della rendicontazione 
economica, sulla base della presentazione della richiesta di pagamento finale attestante la 
conclusione del progetto, in coerenza con le risultanze del sistema di monitoraggio di cui 
all’articolo 1, comma 1043, della legge 30 dicembre 2020, n. 178.  

2. A garanzia della coerenza con l’inizio dell’attività dichiarata, il Soggetto attuatore/beneficiario si 
impegna ad anticipare le risorse economiche necessarie, nell’eventualità in cui le somme da 
corrispondersi da parte del Ministero siano in regime di perenzione. 

3. Laddove non vengano rispettati i termini di cui alla presente convenzione, che non consentano la 
tempestiva erogazione dei fondi, il Soggetto attuatore/beneficiario esonera il Ministero da qualsiasi 
responsabilità per eventuali ritardi nell’erogazione delle somme spettanti. 

4. Al termine delle verifiche la Direzione generale della ricerca ed innovazione in sanità del Ministero 
della Salute comunicherà dall’Unità di missione per l'attuazione degli interventi del PNRR del 
Ministero Salute le risultanze delle verifiche per consentire l’effettuazione degli eventuali successivi 
pagamenti. 

 
 

Art. 11 Variazioni del progetto e del piano dei costi 
1. A partire dal 3° mese successivo all’avvio del progetto e fino a 3 mesi prima della scadenza del 

progetto, il Soggetto attuatore-beneficiario, con nota firmata dal proprio rappresentate legale e dal 
Principal Investigator, trasmessa tramite il portale Workflow della ricerca e il sistema informatico 
“ReGiS”, può proporre variazioni al progetto, coerenti con gli obiettivi progettuali, o alla distribuzione 
di fondi tra le unità operative, purché non comportino un aumento del finanziamento complessivo a 
carico del Ministero, che dovranno essere accolte con autorizzazione scritta del Ministero. La richiesta 
di modifica deve dimostrare le necessità scientifiche alla base della richiesta e l’equivalenza della 
modifica proposta rispetto al raggiungimento degli obiettivi progettuali previsti, modifica che avrà 
efficacia solo dopo l’approvazione da parte del Ministero con successivo necessario adeguamento del 
piano dei costi per il CUP Master e per i CUP delle singole Unità operative da parte del Soggetto 
attuatore-beneficiario.  

2. Non è consentito al di fuori del periodo di cui al comma 1 avanzare richieste di modifica. In caso di 
eventuale necessità di un’ulteriore modifica progettuale è possibile presentare tale richiesta di modifica 
solo dopo 3 mesi dall’approvazione da parte del Ministero dell’ultima modifica progettuale della stessa 
tipologia ovverosia scientifica o economica. 
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3. Il piano dei costi, riportato nella proposta progettuale, è da ritenersi vincolante relativamente al solo 
totale del finanziamento assegnato e al riparto iniziale tra unità operative, mentre ha valore meramente 
indicativo per quanto riguarda la ripartizione tra voci di costo e le motivazioni fornite a giustificazione 
di tali costi.  

4. La distribuzione delle somme tra le diverse voci di costo, nell’ambito di ogni singola unità operativa, 
è consentita sotto la responsabilità del Soggetto attuatore-beneficiario che ha presentato il progetto e 
che dovrà verificare il rispetto delle percentuali ed i vincoli previste dal bando. 

5. Qualsiasi proposta emendativa deve essere adeguatamente motivata dal Principal Investigator per 
documentare che quanto richiesto risulti indispensabile per assicurare il raggiungimento degli obiettivi 
a suo tempo prefissati. 

6. Solo dopo l’approvazione del Ministero, il soggetto attuatore/beneficiario potrà procedere 
all’applicazione delle modifiche di cui al comma 1 del presente articolo. In caso di eventuali 
inadempimenti al presente articolo il Ministero ha facoltà di procedere sia alla risoluzione della 
convenzione, dandone comunicazione al Soggetto attuatore/beneficiario, sia alla sospensione del 
finanziamento, nonché al recupero di tutto l’importo erogato. 

 
 

Art. 12 Proroga 
1. Il termine della ricerca può essere prorogato dal Ministero per un periodo massimo di 6 mesi dalla data 

di scadenza originale, solo a seguito di formale, motivata e documentata istanza firmata digitalmente 
dal legale rappresentante del Soggetto attuatore-beneficiario e dal Principal Investigator, trasmessa 
tramite il portale Workflow della ricerca.  

2. La richiesta di cui al comma 1 può essere avanzata solo dopo la presentazione della relazione di medio 
termine ovverosia dopo 12 mesi dall’avvio progetto e fino a 3 mesi precedenti il termine del progetto, 
con formale e motivata istanza da parte del Soggetto attuatore-beneficiario e del Principal Investigator, 
che dimostri le necessità scientifiche alla base della richiesta rispetto alle necessità per il 
raggiungimento degli obiettivi progettuali previsti e avrà efficacia solo dopo l’approvazione da parte 
del Ministero. 

 
 

Art. 13 Proprietà e diffusione dei risultati 
1. La proprietà degli studi, dei prodotti e delle metodologie sviluppati nell’ambito del progetto è 

regolamentata dalla normativa vigente in materia, salvo particolari accordi stipulati tra le parti 
firmatarie del presente atto, ferma restando la possibilità dei soggetti istituzionali del Servizio Sanitario 
Nazionale di fruirne, previa richiesta alle parti firmatarie. 

2. Nel caso in cui il Soggetto attuatore/beneficiario intenda trasferire ad altri soggetti qualsiasi diritto, 
anche parziale, relativo alla ricerca in questione, ai risultati della stessa o ad eventuali brevetti derivati 
deve darne preventiva comunicazione al Ministero. 

3. Il Soggetto attuatore/beneficiario si impegna a garantire un’adeguata diffusione e promozione del 
progetto, anche online, sia sul web che sui social media. 

4. Qualsiasi documento prodotto, ivi comprese le pubblicazioni scientifiche inerenti al progetto di ricerca 
oggetto della presente convenzione – per i quali deve essere assicurato l’accesso non oneroso al 
Ministero - deve contenere l’indicazione che il progetto è finanziato nell’ambito del PNRR, con 
un’esplicita dichiarazione che reciti "finanziato dall’Unione europea – Next Generation EU – PNRR 
M6C2 - Investimento 2.1 Valorizzazione e potenziamento della ricerca biomedica del SSN", 
l’emblema dell’Unione Europea ed il codice del progetto. 

5. I prodotti di cui al precedente comma 4 devono essere resi pubblici attraverso sistemi che consentano 
l’immediata fruizione da parte del pubblico (ad esempio open-access) e non potranno essere oggetto 
di pubblicazione scientifica per la quale sia necessario il pagamento di una sottoscrizione ovvero il 
pagamento per la consultazione relativa L’eventuale violazione del presente comma, anche per una 
sola pubblicazione, sarà oggetto di una penale pari al 25% del finanziamento complessivo  

6. Il Ministero non riconosce l’eleggibilità dei costi delle pubblicazioni sui propri fondi qualora in dette 
pubblicazioni non si faccia espressa menzione del finanziamento ottenuto nell’ambito del PNRR e del 
codice progetto. 
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7. Le parti convengono che il Ministero possa dare direttamente diffusione, anche attraverso il proprio 
sito web, dell’estratto della proposta progettuale e dei risultati della ricerca sia in forma completa che 
sintetica e delle pubblicazioni scientifiche da essa derivate. 

 
 
 
 

Art. 14 Casi di riduzione, sospensione o revoca del contributo 
1. Il Ministero procede a dichiarare la sospensione o revoca totale o parziale del finanziamento concesso, 

con conseguente eventuale restituzione delle somme già erogate, comprensive degli interessi legali 
maturati, nei seguenti casi:  

a. modifiche ingiustificate alla composizione del gruppo di ricerca; 
b. mancato rispetto dei vincoli previsti dall’Avviso; 
c. mancato rispetto degli obblighi di cui all’art. 5 della presente Convenzione;  
d. mancato raggiungimento, nei tempi assegnati, delle milestones e dei target previsti per lo 

svolgimento del progetto;  
e. mancata o ritardata presentazione della relazione intermedia sullo stato d’attuazione della 

ricerca; 
f. mancata o ritardata presentazione - oltre il cinquantesimo giorno dalla data di conclusione del 

progetto - della relazione finale della ricerca e della rendicontazione delle spese sostenute con 
i fondi ministeriali;  

g. modifiche del progetto o variazioni nella distribuzione dei fondi tra le unità operative non 
autorizzate; 

2. Il Ministero applica riduzioni finanziarie in misura variabile e/o consistenti nel mancato 
riconoscimento delle spese nei seguenti casi:  

a. mancato rispetto dei criteri di ammissibilità di cui all’art. 10 dell’Avviso; spese eccedenti i 
massimali previsti per alcune categorie di spese dall’art. 10 dell’Avviso; costi delle 
pubblicazioni in cui non si faccia espressa menzione del finanziamento ottenuto nell’ambito 
del PNRR e del codice progetto; 

b. riduzione finanziaria nella misura del 5% della rata del saldo nel caso in cui il Soggetto 
attuatore/beneficiario al termine delle attività progettuali inoltri copia dei lavori pubblicati su 
riviste impattate a seguito dello svolgimento della ricerca dalla quale risulti che solo alcune 
pubblicazioni prodotte recano la menzione del finanziamento ottenuto nell’ambito del PNRR 
e del codice progetto; 

c. riduzione finanziaria nella misura del 10% della rata del saldo qualora la relazione finale della 
ricerca e la rendicontazione delle spese sostenute siano trasmesse al Ministero in un periodo 
compreso tra il trentunesimo e il quarantesimo giorno dalla data di conclusione del progetto; 

d. riduzione finanziaria nella misura del 20% della rata del saldo qualora la relazione finale della 
ricerca e la rendicontazione delle spese sostenute siano trasmesse al Ministero in un periodo 
compreso tra il quarantunesimo e il cinquantesimo giorno dalla data di conclusione del 
progetto; 

e. riduzione finanziaria nella misura del 5% dell’intero finanziamento nel caso in cui il Soggetto 
attuatore/beneficiario al termine delle attività progettuali inoltri copia dei lavori pubblicati su 
riviste impattate a seguito dello svolgimento della ricerca privi della menzione del 
finanziamento ottenuto nell’ambito del PNRR e del codice progetto; 

f. riduzione finanziaria nella misura del 10% dell’intero finanziamento nel caso in cui il Soggetto 
attuatore/beneficiario al termine delle attività progettuali non inoltri la copia dei lavori 
pubblicati su riviste impattate a seguito dello svolgimento della ricerca e/o le indicazioni del 
repository pubblico dove sono resi disponibili i dati grezzi progettuali e quelli utilizzati per le 
pubblicazioni scientifiche correlate. 

 
 

Art. 15 Risoluzione di controversie 
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1. Per qualsiasi controversia, il Soggetto attuatore-beneficiario può rivolgersi agli Uffici della Direzione 
generale della ricerca e dell’innovazione in sanità del Ministero della salute, che sottoporranno le 
eventuali problematiche al parere di competenza del Comitato tecnico sanitario (CTS) operante presso 
il Ministero. Le parti, con la sottoscrizione della presente convenzione,  accettano fin d’ora il parere 
che sarà espresso dal Comitato tecnico sanitario (CTS) in caso di controversie sulla conduzione 
scientifica del progetto e le eventuali ricadute economiche. 

2. Con la firma della presente convenzione il Principal Investigator accetta quanto previsto dal precedente 
comma 1. 

3. Qualora a seguito della valutazione del CTS, di cui al comma 1 sussistano ulteriori eventuali 
controversie, diverse da quelle del comma 1, che dovessero sorgere in ordine al presente avviso il Foro 
competente è il Foro di Roma. 

 
 

Art. 16 Risoluzione per inadempimento 
1. Il Ministero potrà avvalersi della facoltà di risolvere la presente Convenzione qualora il Soggetto 

attuatore/beneficiario non rispetti gli obblighi imposti a suo carico e, comunque, pregiudichi 
l’assolvimento da parte dello stesso Ministero degli obblighi imposti dalla normativa comunitaria.  

 
 

Art. 17 Diritto di recesso 
1. Il Ministero potrà recedere in qualunque momento dagli impegni assunti con la presente Convenzione 

nei confronti del Soggetto attuatore/beneficiario qualora, a proprio giudizio, nel corso di svolgimento 
delle attività, intervengano fatti o provvedimenti che modifichino la situazione esistente all’atto della 
stipula della presente Convenzione o ne rendano impossibile o inopportuna la conduzione a termine. 

 
 

Art. 18 Comunicazioni e scambio di informazioni 
1. Ai fini della digitalizzazione dell’intero ciclo di vita del progetto, tutte le comunicazioni con il 

Ministero della salute devono avvenire attraverso il sistema di monitoraggio delle ricerche denominato 
Workflow della ricerca, a disposizione del Soggetto attuatore-beneficiario e laddove necessario 
attraverso il sistema messo a disposizione dal Ministero dell’Economie e Finanze denominato 
“ReGiS”. 

2. Il Soggetto attuatore/beneficiario attraverso il proprio rappresentate legale, nonché il Principal 
Investigator devono firmare digitalmente tutti gli atti inerenti alla ricerca. 

 
 

Art. 19 Tracciabilità dei flussi finanziari 
1. Le parti si impegnano all’osservanza, per quanto di rispettiva competenza, delle disposizioni inerenti 

alla tracciabilità dei flussi finanziari di cui all’art. 3 della Legge 13 agosto 2010, n. 136 e s.m.i.. 
 
 

Art. 20 Protezione dei dati personali 
1. Nel corso dell’esecuzione delle attività oggetto della presente Convenzione, ciascuna delle Parti potrà 

trovarsi nella condizione di dover trattare dati personali riferibili a dipendenti e/o collaboratori 
dell’altra Parte, motivo per cui le stesse si impegnano sin d’ora a procedere al trattamento di tali dati 
personali in conformità alle disposizioni di cui al Regolamento (UE) 2016/679 del Parlamento europeo 
e del Consiglio, del 27 aprile 2016, relativo alla protezione delle persone fisiche con riguardo al 
trattamento dei dati personali, nonché alla libera circolazione di tali dati e che abroga la direttiva 
95/46/CE (Regolamento generale sulla protezione dei dati - GDPR) e successive norme nazionali di 
adeguamento. 

2. Le Parti si impegnano a condurre le suddette attività di trattamento sulla base dei principi di 
correttezza, liceità, trasparenza e tutela della riservatezza dei soggetti interessati e per il solo ed 
esclusivo fine di perseguire le finalità di cui alla presente Convenzione, nonché degli eventuali obblighi 
di legge allo stesso connessi. Tali dati saranno trattati dalle Parti con sistemi cartacei e/o automatizzati 
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- ad opera di propri dipendenti e/o collaboratori che, in ragione della propria funzione e/o attività, 
hanno la necessità di trattarli, per le sole finalità suindicate e limitatamente al periodo di tempo 
necessario al loro conseguimento. 

 
Art. 21 Efficacia 

1. La presente convenzione, vincolante all'atto della sottoscrizione per il Soggetto attuatore-beneficiario 
e il Principal Investigator, diventerà efficace per il Ministero a seguito della registrazione da parte 
degli organi di controllo. 

 
Art. 22 Disposizioni Finali 

1. Per quanto non previsto dalla presente Convenzione si rinvia alle norme comunitarie e nazionali di 
riferimento. 

 
Letto, confermato e sottoscritto con firma digitale, ai sensi del decreto legislativo 7 marzo 2005, n. 82 e 
s.m.i.. 
 
Roma, (data della sottoscrizione come quella dell’ultima firma digitale apposta) 
 
per il Ministero della salute 
Dott. Gaetano Guglielmi Direttore dell’Ufficio 3 
Direzione generale della ricerca e dell’innovazione in sanità 
 
per il Soggetto attuatore/beneficiario Giovanni Pavesi, codice fiscale PVSGNN61L10L781D (Legale 
rappresentante)  
 
Per presa visione ed accettazione: 
Il Principal Investigator - ANTONIO GIAMPIERO RUSSO, codice fiscale RSSNNG63L03H224Z 
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BACKGROUND: Proper individuation and treatment of high-impact chronic conditions (HICDs) at individual and population-
level is a crucial feature of a health system, particularly so in the context of prevention of further worsening of disease
(tertiary prevention). Furthermore, the recently devised providers of territorial health services (outpatient community services,
Case di Comunità - CdC and community hospitals, Ospedali di Comunità - OdC) would greatly benefit from a more precise
definition of the health needs of the population they serve, to better adapt their organization. Also, there is a current lack of
standardized health databases and indicator systems to evaluate territorial care organization and outcomes, which are often
rare and difficult to detect with specificity and to attribute to a single professional/provider.
AIM: The issue of tertiary prevention for the most prevalent HICDs can be tackled with a novel approach, by integrating
individual-level health information from administrative databases of the ATS/Regional Health Agency (RHA) and clinical
databases of the CdCs, and then classifying patients into clusters by the actual state of their chronic condition(s) (iso-
severity), health resources consumption (iso-resources) and risk of disease progression. We thus aim to develop a digital
platform that would allow to produce estimations of the risk of progression of diseases for each subject to tailor tertiary
prevention and adapt the setting of care and follow-up and treatment protocols. This will serve as a basis to detect changes
in needs of territorial health services by clusters of individuals, to adapt the organization of territorial care in advance and to
plan interventions at the population level.
METHODS: We plan to proceed through three steps: first, a dynamic stratification of the population, intended as the
detection of HICDs and the prediction of their evolution. This will be obtained by integrating algorithms for the stratification of
chronic conditions based on the integration of health and socio-sanitary databases and algorithms developed for outcome
prediction from administrative and clinical data. This phase will be carried out using approaches based on conventional
statistical models and on Artificial Intelligence / Machine Learning systems and will lead to the development of an integrated
eHealth platform between CdC and ATS/RHA. This can allow health providers to properly act in order to prevent disease
worsening, and to change the course of action once a disease has worsened. A second step is the development of Territorial
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7 Under 40 - Nannavecchia Anna Maria Agenzia Regionale Strategica per la Salute ed il
Sociale (AReSS) - Puglia

Researcher
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Key Personnel Name Co-PI Resp. CE Resp. Animal Birth Date Gender

1 - Andreano Anita X 20/06/1980 F

2 - Bisceglia Lucia 05/07/1974 F

3 - TUNESI SARA 10/03/1977 F

4 - Rebora Paola 03/07/1981 F

5 - Salvatori Andrea 31/10/1984 M

6 Under 40 - MAGNONI PIETRO 16/01/1992 M

7 Under 40 - Nannavecchia Anna Maria 20/01/1988 F

Responsible who requests CE authorization: Russo Antonio Giampiero

Additional research collaborators under 40 to hire

Key Personnel Name Operative Unit Birth Date Gender Role in the project Degree
Actual Pos.

and Inst.

0 - OCCHINO GIUSEPPE Agenzia Regionale Strategica
per la Salute ed il Sociale
(AReSS) - Puglia

27/10/1993 M Researcher M.Sc. PhD Student,
University of
Milan Bicocca

1 - PETROSINO MATTEO Agenzia Regionale Strategica
per la Salute ed il Sociale
(AReSS) - Puglia

19/12/1993 M Researcher M.Sc. PhD Student,
University of
Milan Bicocca

2.1 Administrative data of participating
Operative Unit Number 1:

Address: Via Conca del Naviglio 45, Milan, 20123, Italy
PEC: protocollogenerale@pec.ats-milano.it

Operative Unit Number 2:

Address: Lungomare Nazario Sauro 33, Bari, 70121, Italy
PEC: dirgen.ares@pec.rupar.puglia.it

Operative Unit Number 3:

Address: U28 Via Follerau 3, Vedano al Lambro (MB), 20854, Italy
PEC: ateneo.bicocca@pec.unimib.it

Operative Unit Number 4:

Address: n.a.
PEC: n.a.

Operative Unit Number 5 (self financing):

Address: n.a.
PEC: n.a.
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2.2 Principal Investigator (PI) Profile

Last name at birth:

MGender:

Last Name: Russo

First Name: Antonio Giampiero

Date of birth: 03/07/1963

Title: Principal investigator

Nationality: Italiana
Country of residence: ITALY

Country of Birth: ITALY

Place of Birth: Reggio Calabria

Scopus Author Id:7402518728 ORCID ID:0000-0002-5681-5861 RESEARCH ID:K-2230-2018
Official H index (Scopus or Web of Science): 53.0

Current organisation name: Epidemiology Unit, ATS Milano

Current Department / Faculty / Institute / Laboratory name: ATS Città Metropolitana di Milano - UOC Unità di Epidemiologia

Contact address

Street: Via Conca del Naviglio, 45

Postcode / Cedex: 20123 Town: Milano

Phone:+393285638205 Phone 2: 3285638205

Education / training

Educational institution and location Degree Field of study
From
year

To year

University of Milan Specialization /
Specializzazione

Medical Genetics 1999 2004

University of Milan Specialization /
Specializzazione

Medical Statistics 1989 1992

University of Florence Single-cycle master's
degree / Laurea
magistrale a ciclo unico

Degree in Medicine and Surgery 1982 1988

Personal Statement:

Dr. Antonio Giampiero Russo will be the PI of the project and will coordinate the activities of UO1 (ATS of Milan) and the
overall project. He will be also responsible for the realization of Aim3, contributing to the analyses needed to perform
organizational changes in pilot CdCs/OdCs (action 3.1-3.2) and recruit and coordinate MMG/PLS for definition of adaptive
diagnostic and therapeutic pathways in the territory of ATS Milan (action 3.3). He will also give an important contribution to
Aim1, coordinating the Milan working group for definition of settings and care pathways (action 1.5) and Aim2, contributing
to the definition of the new territorial health profiles and fostering their implementation in an open data platform (actions 2.1-
2.2).

Positions and honors
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Positions

Institution
Division / Research

group
Location Position

From
year

To year

Agency for Health Protection
(ATS) of Milan

Epidemiology Unit Milan Director 2016 2022

Local Health Authority Epidemiology Unit and
Cancer Registry

Milan Director 2010 2015

San Carlo Borromeo Hospital Epidemiology Unit Milan Director 2008 2010

Local Health Authority Epidemiology Unit Milan Director of Cancer Registry of
Milan

2001 2008

Centro Studio e Prevenzione
Oncologica of Florence

Depatment of Epidemiology Florence Assistant 1998 2001

National Cancer Institute of
Milan

Department of Epidemiology Milan Associate Medical Researcher 1992 1994

Cancer Institute of Genoa Department of Epidemiology Genoa Researcher 1991 1992

Centro Studio e Prevenzione
Oncologica of Florence

Department of Epidemiology Florence Researcher 1988 1991

Other awards and honors
Past member of Direction Committee of the Italian Association of Epidemiology (AIE) (2006-2008);
Member of Oncological Committee of Lombardy Region (2009-2016);
President of Ethical Committee of San Carlo Borromeo Hospital (2008-2013);
Member of Ethical Committee of San Gerardo Hospital (2013-2016);
Member of the following Association: Italian Association of Epidemiology (AIE); Italian Association of Cancer Registry
(AIRTum).

Other CV informations
For the last 13 years, Dr. Russo has been focusing on public health assessment and in 2017 he was appointed expert
member of the National Committee PNE. It deals with the revision of the indicators and the development of new methods
for the evaluation nof health outcomes.

Selected peer-reviewed publications of the PI valid for minimum expertise level

Title Type Pag Vol Year DOI PMID Cit.** P.*

A population study to evaluate the efficacy of
influenza vaccination, 2014-2015

Article 234-242 39 2015 NOT_FOUND 26499236 4 F

Evaluation of a public health programme: Direct
Clopidogrel administration by cardiology units in
acute myocardial infarction

Article 51-57 40 2016 10.19191/EP16.1.P051.
014

26951702 0 L

Applying a set of indicators to evaluate the
primary health care

Article 91-101 41 2017 10.19191/EP17.2.P91.0
28

28627150 0 F

Development of an algorithm based on health
and social sources to stratify general population
in different levels of health status, sociosanitary
frailty, and disability

Article 197-207 41 2017 10.19191/EP17.3-
4.P197.053

28929716 0 L
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Title Type Pag Vol Year DOI PMID Cit.** P.*

Evaluation of the CReG model used by the ATS
of the Metropolitan City of Milan for the
management of chronic diseases in general
practice

Article 31-50 NOT_FO
UND

2017 10.3280/MESA2017-
101003

NOT_FOUND 1 L

Risk factors for breast cancer in a cohort of
mammographic screening program: a nested
case¿control study within the FRiCaM study

Article 2145-
2152

7 2018 10.1002/cam4.1427 29654663 12 L

Do autistic patients change healthcare services
utilisation through the transition age? An Italian
longitudinal retrospective study

Article NOT_FO
UND

9 2019 10.1136/bmjopen-2019-
030844

31727653 2 L

Residential distance from high-voltage
overhead power lines and risk of Alzheimer¿s
dementia and Parkinson¿s disease: A
population-based case-control study in a
metropolitan area of Northern Italy

Article 1949-
1957

48 2019 10.1093/ije/dyz139 31280302 7 L

Emergency attendance for acute hyper-and
hypoglycaemia in the adult diabetic population
of the metropolitan area of Milan: Quantifying
the phenomenon and studying its predictors

Article NOT_FO
UND

20 2020 10.1186/s12902-020-
0546-1

32429960 1 L

Association between autoimmune diseases and
COVID-19 as assessed in both a test-negative
case-control and population case-control design

Article NOT_FO
UND

11 2020 10.1186/s13317-020-
00141-1

NOT_FOUND 16 L

Development of a multivariable model
predicting mortality risk from comorbidities in an
italian cohort of 18,286 confirmed covid-19
cases aged 40 years or older

Article 100-109 45 2021 10.19191/EP21.1-
2.P100.044

33884848 4 L

Strategy to identify priority groups for COVID-19
vaccination: A population based cohort study

Article 2517-
2525

39 2021 10.1016/j.vaccine.2021.0
3.076

33824037 11 F

Assessing the Impact of Individual
Characteristics and Neighborhood
Socioeconomic Status During the COVID-19
Pandemic in the Provinces of Milan and Lodi

Article 311-324 51 2021 10.1177/0020731421994
842

33650453 9 L

Effectiveness and safety of non-vitamin k oral
anticoagulants in non-valvular atrial fibrillation
patients: Results of a real-world study in a
metropolitan area of northern Italy

Article NOT_FO
UND

10 2021 10.3390/jcm10194536 NOT_FOUND 0 L

Metabolic syndrome and risk of COVID-19-
related hospitalization: a large, population-
based cohort study carried out during the first
European outbreak of SARS-CoV-2 infection in
the Metropolitan area of Milan (Lombardy
Region, Northern Italy)

Article 477-485 45 2021 10.19191/EP21.6.115 34791868 0 L

Population-based incidence and prevalence of
inflammatory bowel diseases in Milan (Northern
Italy), and estimates for Italy

Article e383-
e389

33 2021 10.1097/MEG.00000000
00002107

33784448 0 L

* Position: F=First  L=Last  C=Correspondent  O=Other  N=Not applicable

** Autocertificated
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Selected peer-reviewed publications of the PI for the evaluation CV

Title Type Pag Vol Year DOI PMID Cit.**

Residential distance from high-voltage overhead
power lines and risk of Alzheimer¿s dementia and
Parkinson¿s disease: A population-based case-
control study in a metropolitan area of Northern Italy

Article 1949-
1957

48 2019 10.1093/ije/dyz139 31280302 7

Inverse occurrence of cancer and Alzheimer
disease: A population-based incidence study

Article 322-328 81 2013 10.1212/WNL.0b013e31
829c5ec1

23843468 148

Long-term mortality and incidence of cardiovascular
diseases and type 2 diabetes in diabetic and
nondiabetic obese patients undergoing gastric
banding: A controlled study

Article NOT_FO
UND

15 2016 10.1186/s12933-016-
0347-z

26922059 28

Effects of pulmonary rehabilitation on lung function
in chronic obstructive pulmonary disease: The
FIRST study.

Article 419-426 50 2014 NOT_FOUND 24691247 20

Association between autoimmune diseases and
COVID-19 as assessed in both a test-negative
case-control and population case-control design

Article NOT_FO
UND

11 2020 10.1186/s13317-020-
00141-1

NOT_FOUND 16

Risk factors for breast cancer in a cohort of
mammographic screening program: a nested
case¿control study within the FRiCaM study

Article 2145-
2152

7 2018 10.1002/cam4.1427 29654663 12

Strategy to identify priority groups for COVID-19
vaccination: A population based cohort study

Article 2517-
2525

39 2021 10.1016/j.vaccine.2021.0
3.076

33824037 11

Assessing the Impact of Individual Characteristics
and Neighborhood Socioeconomic Status During
the COVID-19 Pandemic in the Provinces of Milan
and Lodi

Article 311-324 51 2021 10.1177/0020731421994
842

33650453 9

Development of a multivariable model predicting
mortality risk from comorbidities in an italian cohort
of 18,286 confirmed covid-19 cases aged 40 years
or older

Article 100-109 45 2021 10.19191/EP21.1-
2.P100.044

33884848 4

A population study to evaluate the efficacy of
influenza vaccination, 2014-2015

Article 234-242 39 2015 NOT_FOUND 26499236 4

** Autocertificated

Grant

Funded by
Institution

Researcher inst. where
grant is/was performed

Year Title
Position in
Projects

Fund (euro)
Source website

grant listed

CARPLO Foundation ATS Città Metropolitana di Milano 2021 Enhancing healthcare and
well-being through the
potential of big data: an
integration of survey,
administrative, and open
data to assess health risk in
the City of Milan with data
science

Coordinator 125.000,00 https://www.fondazio
necariplo.it/it/index.ht
ml
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2.3 CO-PI Profile

Last name at birth:

FGender:

Last Name: Andreano

First Name: Anita

Date of birth: 20/06/1980

Title: Co-PI

Nationality: Italiana
Country of residence: ITALY

Country of Birth: ITALY

Place of Birth: Milano

Scopus Author Id:25633771200 ORCID ID:0000-0002-9667-7010 RESEARCH ID:J-5236-2018
Official H index (Scopus or Web of Science): 15.0

Current organisation name: Epidemiology Unit, ATS Milano

Current Department / Faculty / Institute / Laboratory name: ATS Città Metropolitana di Milano - UOC Unità di Epidemiologia

Contact address

Street: Via Conca del Naviglio 45

Postcode / Cedex: 20123 Town: Milano

Phone:+393287118557 Phone 2: 3287118557

Education / training

Educational institution and location Degree Field of study
From
year

To year

University of Milan, Department of Medical Sciences and Community
Health, Milan, Italy

Specialization /
Specializzazione

Medical Statistics and Biometry 2012 2017

University of Milan, Department of Medical Sciences and Community
Health, Milan, Italy

Master's Degree /
Laurea Magistrale

Medical Statistics and Biometry 2011 2011

University of Milan Bicocca, School of Medicine and Surgery, Monza,
Italy

Specialization /
Specializzazione

Radiodiagnostics 2006 2009

University of Milan Bicocca, School of Medicine and Surgery, Monza,
Italy

Single-cycle master's
degree / Laurea
magistrale a ciclo unico

Medicine and Surgery 1999 2005

Personal Statement:

Dr. Anita Andreano will be the Co-PI of the project and will be part of UO1 (ATS of Milan). She will be responsible for the
coordination of Aim 1, actively contributing to its realization concerning the development of the new algorithms to identify
chronic conditions and their integration with predictive models in a new integrated platform, to subdivide the entire
population in homogeneous clusters. She will also cooperate to health profile construction (action 2.2).

Positions and honors
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Positions

Institution
Division / Research

group
Location Position

From
year

To year

Agency for Health Protection
(ATS) of Milan

Epidemiology Unit Milan, Italy Coordinator of the 'Hospital
Performance and monitoring
systems' Unit

2018 2022

University of Milan Bicocca Center of Biostatistic for
Clinical Epidemiology

Monza, Italy Contract researcher 2018 2018

University College London
(UCL)

Division of Internal Medicine London, UK Honorary Research Associate 2016 2017

University of Milan Bicocca Bioimaging Center Monza, Italy Contract researcher 2010 2010

S. Gerardo Hospital Department of Radiology Monza, Italy Radiologist 2010 2011

Other awards and honors
- Ballardini Award at the Italian Society of Medical Statistics and Clinical Epidemiology (SISMEC) congress, Rome, 25-28
September 2013
- Member of the International Biometric Society (SIB), Italian Region (IBS)
- Member of the Italian Association of Epidemiology (AIE)

Other CV informations
PhD Student in Public Health, Executive Programm from September 2019 (expected graduation January 2023), School of
medicine and Surgery, University of Milan Bicocca.

Selected peer-reviewed publications of the Co-PI valid for minimum expertise level

Title Type Pag Vol Year DOI PMID Cit.** P.*

Percutaneous microwave ablation of hepatic
tumors: Prospective evaluation of postablation
syndrome and postprocedural pain

Article NOT_FO
UND

25 2014 10.1016/j.jvir.2013.09.00
5

24286938 24 F

MR diffusion imaging for preoperative staging of
myometrial invasion in patients with endometrial
cancer: A systematic review and meta-analysis

Article 1327-
1338

24 2014 10.1007/s00330-014-
3139-4

24668009 88 F

Measures of single arm outcome in meta-
analyses of rare events in the presence of
competing risks

Article 649-660 57 2015 10.1002/bimj.201400119 25656709 10 F

Development of a multivariable model
predicting mortality risk from comorbidities in an
italian cohort of 18,286 confirmed covid-19
cases aged 40 years or older

Article 100-109 45 2021 10.19191/EP21.1-
2.P100.044

33884848 4 F

Indicators based on registers and administrative
data for breast cancer: Routine evaluation of
oncologic care pathway can be implemented

Article 62-70 22 2016 10.1111/jep.12436 26290172 5 F

Adherence to guidelines and breast cancer
patients survival: a population-based cohort
study analyzed with a causal inference
approach

Article 119-131 164 2017 10.1007/s10549-017-
4210-z

28365831 10 F
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Title Type Pag Vol Year DOI PMID Cit.** P.*

Cancer of the head and neck: A set of
indicators based on register and administrative
data

Article 13-23 38 2018 10.14639/0392-100X-
1934

29756612 2 F

The Care and Outcomes of Older Persons with
Lung Cancer in England and the United States,
2008¿2012

Article 904-914 13 2018 10.1016/j.jtho.2018.04.0
22

29727739 6 F

Emergency attendance for acute hyper-and
hypoglycaemia in the adult diabetic population
of the metropolitan area of Milan: Quantifying
the phenomenon and studying its predictors

Article NOT_FO
UND

20 2020 10.1186/s12902-020-
0546-1

32429960 4 F

Immune checkpoint inhibitors at any treatment
line in advanced NSCLC: Real-world overall
survival in a large Italian cohort

Article 145-152 159 2021 10.1016/j.lungcan.2021.
06.019

34340111 1 F

Indicators of guideline-concordant care in lung
cancer defined with a modified Delphi method
and piloted in a cohort of over 5,800 cases

Article NOT_FO
UND

79 2021 10.1186/s13690-021-
00528-0

NOT_FOUND 0 F

Administrative healthcare data to predict
performance status in lung cancer patients

Article NOT_FO
UND

39 2021 10.1016/j.dib.2021.1075
59

NOT_FOUND 0 F

* Position: F=First  L=Last  C=Correspondent  O=Other  N=Not applicable

** Autocertificated

Grant

Funded by
Institution

Researcher inst. where
grant is/was performed

Year Title
Position in
Projects

Fund (euro)
Source website

grant listed

Ministero della Salute
MOH

ATS Milano 2014-
2017

From the measure of
guidelines adherence in
oncology to the assessment
of health system
performance,
RF¿2011¿02348959

Collaborator 178,19 https://www.salute.go
v.it/portale/ricercaSa
nitaria/dettaglioConte
nutiRicercaSanitaria.j
sp?lingua=italiano&id
=5130&area=Ricerca
%20sanitaria&menu
=progetti20092018
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2.3 Research Collaborators n. 2

Last name at birth: Bisceglia

FGender:

Last Name: Bisceglia

First Name: Lucia

Date of birth: 05/07/1974

Title: Coordinator of UO 2

Nationality: Italiana
Country of residence: ITALY

Country of Birth: ITALY

Place of Birth: Matera

Scopus Author Id:15831272600 ORCID ID:0000-0001-6256-3747 RESEARCH ID:AHI-0272-2022
Official H index (Scopus or Web of Science): 13.0

Current organisation name: Agenzia Regionale Strategica per la Salute ed il Sociale (AReSS) - Puglia

Current Department / Faculty / Institute / Laboratory name: Area Epidemiologia e Care Intelligence

Contact address

Street: Lungomare Nazario Sauro

Postcode / Cedex: 70121 Town: Bari

Phone:+393922812283 Phone 2: 3922812283

Education / training

Educational institution and location Degree Field of study
From
year

To year

University of Turin Master's Degree /
Laurea Magistrale

Epidemiology 2007 2008

University of Bari PhD Health Environment and
Medicine

2007 2008

University of Bari Specialization /
Specializzazione

Occupational Medicine 1999 2003

University of Bari Single-cycle master's
degree / Laurea
magistrale a ciclo unico

Medicine and Surgery 1994 1999

Personal Statement:

Dr. Lucia Bisceglia will coordinate the activities of the Regional Agency for Health and Social Care of Apulia (UO2). She will
be involved in the realization of Aim1, for the development of the new algorithms to identify chronic conditions and their
integration with predictive models, and of Aim2, particularly for the definition of the new territorial health profiles and their
implementation in an open data platform to host information and make it available to the population and stakeholders.

Positions and honors
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Positions

Institution
Division / Research

group
Location Position

From
year

To year

Regional Agency for Health
and Social Care of Apulia

Epidemiology and Care
Intelligence Department

Bari, Italy Director 2019 2022

Regional Agency for Health
and Social Care of Apulia

Analysis of health supply and
demand Unit

Bari, Italy Unit Manager 2019 2022

Regional Agency for
Environmental Protection and
Prevention of Apulia¿ ARPA
Puglia

Environment and Health Unit Bari, Italy Unit Manager 2006 2011

Other awards and honors
President of Italian Association of Epidemiology (2021-2023)
Director of Cancer Registry of Apulia
Member of the National Committee for Cancer Registries (art. 3, comma 7 del Decreto del Ministro della Salute 12 agosto
2021, istituito con D.D. 10 dicembre 2021)
Member of the National Oncology Program Board
Member of the coordination board for the Regional Prevention Program
Member of PonGOV Cronicità - Health Ministry
member of the National Committee PNE

Grant

Funded by
Institution

Researcher inst. where
grant is/was performed

Year Title
Position in
Projects

Fund (euro)
Source website

grant listed

nome nome 0 nome Collaborator 0,00 nome

13  /  58Sent date: 08/07/2022 14.17

Sent date of moratorium changes: 11/07/2022 16.12



Project Code:

Applicant/PI Coordinator:Applicant Institution:

PNRR-MAD-2022-12376033

Russo Antonio GiampieroRegione Lombardia - Direzione
Generale Sanità

PNRR: M6/C2_CALL 2022 Full Proposal

Call section: Malattie Croniche non Trasmissibili (MCnT) ad alto impatto sui sistemi sanitari e

2.4 Research Collaborators n. 3

Last name at birth: Milano

FGender:

Last Name: TUNESI

First Name: SARA

Date of birth: 10/03/1977

Title: Researcher

Nationality: Italiana
Country of residence: ITALY

Country of Birth: ITALY

Place of Birth: Milano

Scopus Author Id:23767335200 ORCID ID:0000-0002-8576-942X RESEARCH ID:I-3746-2013
Official H index (Scopus or Web of Science): 14.0

Current organisation name: Epidemiology Unit, ATS Milano

Current Department / Faculty / Institute / Laboratory name: ATS Città Metropolitana di Milano - UOC Unità di Epidemiologia

Contact address

Street: Via Conca del Navigio, 45

Postcode / Cedex: 20123 Town: Milano

Phone:+393498527911 Phone 2: 3498527911

Education / training

Educational institution and location Degree Field of study
From
year

To year

University of Milan, Physic Dep Single-cycle master's
degree / Laurea
magistrale a ciclo unico

Physic 1997 2003

University of Milan, Institute of Medical Statistics and Biometry G.A.
Maccacaro

PhD Medical Statistics and Biometry 2004 2006

University of Turin Master's Degree /
Laurea Magistrale

Epidemiology and medical
statistics

2009 2010

Personal Statement:

Dr. Tunesi will be a component of UO1. She will be involved mainly in Aim 1, particularly in the development of
Intelligence/Machine Learning systems predictive models of chronicity evolution and in the combination of classification and
prediction algorithms to establish a dynamic stratification system of the population.

Positions and honors
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Project Code:

Applicant/PI Coordinator:Applicant Institution:

PNRR-MAD-2022-12376033

Russo Antonio GiampieroRegione Lombardia - Direzione
Generale Sanità

PNRR: M6/C2_CALL 2022 Full Proposal

Call section: Malattie Croniche non Trasmissibili (MCnT) ad alto impatto sui sistemi sanitari e

Positions

Institution
Division / Research

group
Location Position

From
year

To year

AOU Città della Salute e
della Scienza, Hospital of
Turin

Center for Cancer
Epidemiology and Prevention

Turin, Italy Contract Statistician (co.co.co) 2012 2013

University of Eastern
Piedmont

Epidemiology Unit Novara, Italy Research fellowship (assegno di
ricerca)

2013 2015

AOU Città della Salute e
della Scienza, Hospital of
Turin

Center for Cancer
Epidemiology and Prevention

Turin, Italy Contract Statistician (co.co.co) 2015 2017

Agency for Health Protection
of Milan

Epidemiology Unit Milan Fellowship (borsista) 2017 2017

Agency for Health of
Protection of Milan

Epidemiology Unit Milan Statistician 2018 2022

Other awards and honors
Member of the Italian Association of Epidemiology (AIE)

Grant

Funded by
Institution

Researcher inst. where
grant is/was performed

Year Title
Position in
Projects

Fund (euro)
Source website

grant listed

nome nome 0 nome Collaborator 0,00 nome
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Project Code:

Applicant/PI Coordinator:Applicant Institution:

PNRR-MAD-2022-12376033

Russo Antonio GiampieroRegione Lombardia - Direzione
Generale Sanità

PNRR: M6/C2_CALL 2022 Full Proposal

Call section: Malattie Croniche non Trasmissibili (MCnT) ad alto impatto sui sistemi sanitari e

2.5 Research Collaborators n. 4

Last name at birth:

FGender:

Last Name: Rebora

First Name: Paola

Date of birth: 03/07/1981

Title: Coordinator of UO 3

Nationality: Italiana
Country of residence: ITALY

Country of Birth: ITALY

Place of Birth: Bollate

Scopus Author Id:10143229600 ORCID ID:0000-0003-0606-5852 RESEARCH ID:M-9098-2016
Official H index (Scopus or Web of Science): 19.0

Current organisation name: Università Milano Bicocca

Current Department / Faculty / Institute / Laboratory name: Centro Interdipartimentale Bicocca Bioinformatics Biostatistics
and Bioimaging Centre  (B4)

Contact address

Street: via Cadore

Postcode / Cedex: 20900 Town: Monza

Phone:+393479748595 Phone 2:

Education / training

Educational institution and location Degree Field of study
From
year

To year

University of Milan PhD Biomedical Statistics 2007 2010

University of Milan Bicocca Master's Degree /
Laurea Magistrale

Biostatistics and Experimental
Statistics

2003 2006

University of Milan Bicocca Bachelor Degree /
Laurea Triennale

Statistics 2000 2003

Personal Statement:

Prof. Paola Rebora will be the coordinator of UO3. She will be mainly involved in Aim 1 by providing the methodological
support for the development of predictive models of chronicity evolution and dynamic stratification of the population. In
particular, the effort will be directed to the development of a sound methodology that goes beyond standard regression
approaches and makes an optimal use of all information available, including innovative approaches such as machine
learning techniques.

Positions and honors
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Applicant/PI Coordinator:Applicant Institution:

PNRR-MAD-2022-12376033

Russo Antonio GiampieroRegione Lombardia - Direzione
Generale Sanità

PNRR: M6/C2_CALL 2022 Full Proposal

Call section: Malattie Croniche non Trasmissibili (MCnT) ad alto impatto sui sistemi sanitari e

Positions

Institution
Division / Research

group
Location Position

From
year

To year

University of Milan Bicocca School of Medicine and
Surgery

Monza Associate Professor 2020 2022

University of Milan Bicocca School of Medicine and
Surgery

Monza Assistant Professor 2016 2020

University of Milan Bicocca Dept. of Health Sciences Monza Researcher in medical statistics 2013 2016

University of Milan Bicocca Dept. of Health Sciences Monza Research fellowship in medical
statistics

2007 2013

Karolinska Institute Dept. of Medical
Epidemiology and
Biostatistics

Stockholm Scholarship 2005 2006

Other awards and honors
-Member of the following scientific societies: ISCB (International Society for Clinical Biostatistics), IBS (International
Biometric Society), SISMEC (Società Italiana di Statistica Medica ed Epidemiologia Clinica).

-Treasurer of the Italian Region of the Biometric Society (2022-2023)

-Secretary of the 'National group' committee of the ISCB (2021-2023)

Grant

Funded by
Institution

Researcher inst. where
grant is/was performed

Year Title
Position in
Projects

Fund (euro)
Source website

grant listed

CARIPLO Foundation University of Milano - Bicocca 2020 The effect of frailty on the
clinical outcomes of patients
infected by COVID-19 and
on the risk of infection in the
elderly: FraCOVID study

Collaborator 175.600,00 https://www.fondazio
necariplo.it/static/upl
oad/rst/rst_bandocov
id_9giu20.pdf

Italian Foundation  for
Cancer Research
(FIRC)

University of Milano - Bicocca 2009-
2011

Analysis of event-history
data in cancer: modelling
efficacy, safety and late
effects of therapies

Collaborator 60.000,00 nome

Regione Lombardia University of Milano - Bicocca 2007 Center to support Clinical
Research (A0000352)

Collaborator 34.808,00 nome

Scientific
Independence
Research (SIR)
Ministero
dell'Istruzione,
dell'Università e della
Ricerca

University of Milano - Bicocca 2015-
2018

IDEA: Innovative DEsigns
and statistical Approaches
for biomarker development

Coordinator 276.650,00 https://sir.miur.it/inde
x.php/finanziati/index
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Project Code:

Applicant/PI Coordinator:Applicant Institution:

PNRR-MAD-2022-12376033

Russo Antonio GiampieroRegione Lombardia - Direzione
Generale Sanità

PNRR: M6/C2_CALL 2022 Full Proposal

Call section: Malattie Croniche non Trasmissibili (MCnT) ad alto impatto sui sistemi sanitari e

2.6 Research Collaborators n. 5

Last name at birth:

MGender:

Last Name: Salvatori

First Name: Andrea

Date of birth: 31/10/1984

Title: Researcher

Nationality: Italiana
Country of residence: ITALY

Country of Birth: ITALY

Place of Birth: Milano

Scopus Author Id:57215786162 ORCID ID:0000-0001-6249-6636 RESEARCH ID:AHE-1516-2022
Official H index (Scopus or Web of Science): 2.0

Current organisation name: Epidemiology Unit, ATS Milano

Current Department / Faculty / Institute / Laboratory name: ATS Città Metropolitana di Milano - UOC Unità di Epidemiologia

Contact address

Street: via Conca del Naviglio 45

Postcode / Cedex: 20123 Town: Milano

Phone:+393387265480 Phone 2:

Education / training

Educational institution and location Degree Field of study
From
year

To year

University of Milan Specialization /
Specializzazione

Medical Statistics 2018 2021

University of Perugia Single-cycle master's
degree / Laurea
magistrale a ciclo unico

Degree in Medicine and Surgery 2011 2017

University of Bologna Master's Degree /
Laurea Magistrale

International Relations 2006 2009

University of Bologna Bachelor Degree /
Laurea Triennale

International Relations 2003 2006

Personal Statement:

Dr. Salvatori will be a component of UO1, and will be involved in the definition of the deterministic algorithms for the
prediction of the evolution of chronic conditions, based on the existing chronicity profile and individual information from
health administrative and clinical databases, using conventional statistical models (action 1.1). He will also cooperate to the
recognition of the organization and volume of provision of the CdC/OdC for the ATS of Milan (action 3.1) and their
comparison with the expected volume on the basis of the dynamic stratification of the population (action 3.2).

Positions and honors
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Applicant/PI Coordinator:Applicant Institution:

PNRR-MAD-2022-12376033
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Generale Sanità

PNRR: M6/C2_CALL 2022 Full Proposal
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Positions

Institution
Division / Research

group
Location Position

From
year

To year

Hospital San Gerardo Hospital Health Direction Monza Medical Epidemiologist 2020 2021

Agency for health Protection Epidemiology Unit Milan Medical Epidemiologist 2021 2022

Other awards and honors
- Member of the International Biometric Society (SIB), Italian Region (IBS)
- Member of the Italian Association of Epidemiology (AIE)

Grant

Funded by
Institution

Researcher inst. where
grant is/was performed

Year Title
Position in
Projects

Fund (euro)
Source website

grant listed

nome nome 0 nome Collaborator 0,00 nome

19  /  58Sent date: 08/07/2022 14.17

Sent date of moratorium changes: 11/07/2022 16.12



Project Code:

Applicant/PI Coordinator:Applicant Institution:
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2.7 Research Collaborators n. 6 - Under 40

Last name at birth:

MGender:

Last Name: MAGNONI

First Name: PIETRO

Date of birth: 16/01/1992

Title: Researcher

Nationality: ITALIANA
Country of residence: ITALY

Country of Birth: ITALY

Place of Birth: MACERATA

Scopus Author Id:57202441590 ORCID ID:0000-0002-6431-6261 RESEARCH ID:AHE-3426-2022
Official H index (Scopus or Web of Science): 2.0

Current organisation name: Epidemiology Unit, ATS Milano

Current Department / Faculty / Institute / Laboratory name: ATS Città Metropolitana di Milano - UOC Unità di Epidemiologia

Contact address

Street: VIA CONCA DEL NAVIGLIO, 45

Postcode / Cedex: 20123 Town: MILANO

Phone:+393209627125 Phone 2:

Education / training

Educational institution and location Degree Field of study
From
year

To year

University of Milan, Department of Biomedical Sciences for Health,
Milan, Italy

Specialization /
Specializzazione

Public Health 2017 2021

Vita-Salute San Raffaele University, Faculty of Medicine and Surgery,
Milan, Italy

Single-cycle master's
degree / Laurea
magistrale a ciclo unico

Medicine and Surgery 2010 2016

Personal Statement:

As part of UO1 (ATS of Milan), Dr. Pietro Magnoni will contribute to its role across the three main aims, including the
following specific actions: - Performing survey of existing algorithms in use in European public health contexts, contributing
to their adaptation for use in NCIS and benchmarking, participating in their cross-testing and validation with clinicians
(action 1.2); - Contributing to the implementation of Territorial Health Profiles by reviewing and constructing indicators for
socio-demographic characteristics, resource use, adherence to and effectiveness of prevention programs (action 2.2).

Positions and honors

Positions

Institution
Division / Research

group
Location Position

From
year

To year

Agency for Health Protection
(ATS) of Milan

Unit of Epidemiology Milan, Italy Medical Epidemiologist 2021 2022

IRCCS San Raffaele Hospital Pancreatobiliary Endoscopy
and Endosonography
Division

Milan, Italy Researcher 2016 2017
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Other awards and honors
- Member of the Italian Association of Epidemiology (AIE)
- Member of the Italian Society of Hygene (SItI)
- Member of the European Public Health Association (EUPHA)

Grant

Funded by
Institution

Researcher inst. where
grant is/was performed

Year Title
Position in
Projects

Fund (euro)
Source website

grant listed

nome nome 0 nome Collaborator 0,00 nome
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Project Code:

Applicant/PI Coordinator:Applicant Institution:

PNRR-MAD-2022-12376033

Russo Antonio GiampieroRegione Lombardia - Direzione
Generale Sanità

PNRR: M6/C2_CALL 2022 Full Proposal
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2.8 Research Collaborators n. 7 - Under 40

Last name at birth:

FGender:

Last Name: Nannavecchia

First Name: Anna Maria

Date of birth: 20/01/1988

Title: Researcher

Nationality: Italiana
Country of residence: ITALY

Country of Birth: ITALY

Place of Birth: Ceglie Messapica

Scopus Author Id:57194452076 ORCID ID:0000-0001-9672-9952 RESEARCH ID:AHI-0339-2022
Official H index (Scopus or Web of Science): 2.0

Current organisation name: Agenzia Regionale Strategica per la Salute ed il Sociale (AReSS) - Puglia

Current Department / Faculty / Institute / Laboratory name: Area Epidemiologia e Care Intelligence

Contact address

Street: Lungomare Nazario Sauro 33

Postcode / Cedex: 70121 Town: Bari

Phone:+393298974793 Phone 2:

Education / training

Educational institution and location Degree Field of study
From
year

To year

University of Bologna Master's Degree /
Laurea Magistrale

Statistics 2007 2010

University of Bologna Master's Degree /
Laurea Magistrale

Statistics 2010 2013

Personal Statement:

Dr.ssa Anna Maria Nannavecchia will take part in the activities of the Regional Agency for Health and Social Care of Apulia
(UO2). She will be involved in the realization of Aim2, particularly for the definition of the new territorial health profiles and
their implementation in an open data platform to host information and make it available to the population and stakeholders.

Positions and honors
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Project Code:

Applicant/PI Coordinator:Applicant Institution:

PNRR-MAD-2022-12376033

Russo Antonio GiampieroRegione Lombardia - Direzione
Generale Sanità

PNRR: M6/C2_CALL 2022 Full Proposal

Call section: Malattie Croniche non Trasmissibili (MCnT) ad alto impatto sui sistemi sanitari e

Positions

Institution
Division / Research

group
Location Position

From
year

To year

Local Health Unit of Modena Mental Health Unit Modena, Italy Consultant Statistician 2013 2014

Cancer Institute ¿ Giovanni
Paolo II - BARI

Cancer Registry Department
- Statistical and Epidemiology
Unit

Cancer Registry Department -
Statistical and Epidemiology
Unit

Consultant Statistician 2014 2017

Local Health Unit of BAT Statistical and Epidemiology
Unit

Barletta, Italy Statistician 2017 2018

Regional Agency for Health
and Social Care of Apulia
(AReSS)

Epidemiology and Care
Intelligence Department

Bari, Italy Statistician 2018 2018

Regional Environmental
Protection Agency of Apulia
(ARPA PUGLIA)

Department of Chemistry Taranto, Italy Statistician 2018 2020

Regional Agency for Health
and Social Care of Apulia
(AReSS)

Epidemiology and Care
Intelligence Department

Bari, Italy Statistician 2020 2022

Other awards and honors
Member of Italian Association of Epidemiology (AIE)
Member of Italian Society of Medical Statistics (SISMEC)

Grant

Funded by
Institution

Researcher inst. where
grant is/was performed

Year Title
Position in
Projects

Fund (euro)
Source website

grant listed

nome nome 0 nome Collaborator 0,00 nome
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2.9 Additional Research Collaborators n. 2 - Under 40 to hire

Last name at birth:

MGender:

Last Name: OCCHINO

First Name: GIUSEPPE

Date of birth: 27/10/1993

Title: Researcher

Nationality: Italiana
Country of residence: ITALY

Country of Birth: ITALY

Place of Birth: Desio

Scopus Author Id:57205361727 ORCID ID:0000-0002-7074-9354 RESEARCH ID:AHE-5796-2022
Official H index (Scopus or Web of Science): 2.0

Current organisation name: Agenzia Regionale Strategica per la Salute ed il Sociale (AReSS) - Puglia

Current Department / Faculty / Institute / Laboratory name: Area Epidemiologia e Care Intelligence

Contact address

Street: Via Raoul Follereau, 3

Postcode / Cedex: 20854 Town: Vedano al Lambro

Phone:+393347764533 Phone 2:

Education / training

Educational institution and location Degree Field of study
From
year

To year

University of Milan - Bicocca Master's Degree /
Laurea Magistrale

Biostatistics 2015 2018

University of Milan - Bicocca Bachelor Degree /
Laurea Triennale

Statistics and Information
Management

2012 2015

Personal Statement:

Giuseppe Occhino (UO2) will be involved mainly in Aim 1, actually developing some of the deterministic and machine
learning  predictive models of chronicity evolution. He will be also involved in the combination of classification and
prediction algorithms to establish a dynamic stratification system of the population.

Positions and honors

Positions

Institution
Division / Research

group
Location Position

From
year

To year

IRCCS Istituto Ortopedico
Galeazzi

Unit of Clinical Epidemiology Milan Biostatistical Consultant 2019 2019

University of Milan - Bicocca Laboratory of Healthcare
Research &
Pharmacoepidemiology

Milan Research Scholar 2018 2019

Other awards and honors
- Member of the Italian Society of Biometry (SIB)
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Grant

Funded by
Institution

Researcher inst. where
grant is/was performed

Year Title
Position in
Projects

Fund (euro)
Source website

grant listed

nome nome 0 nome Collaborator 0,00 nome
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2.10 Additional Research Collaborators n. 3 - Under 40 to hire

Last name at birth: Petrosino

MGender:

Last Name: PETROSINO

First Name: MATTEO

Date of birth: 19/12/1993

Title: Researcher

Nationality: Italiana
Country of residence: ITALY

Country of Birth: ITALY

Place of Birth: Genova

Scopus Author Id:00000000000000 ORCID ID:0000-0001-8796-6411 RESEARCH ID:AHE-5937-2022
Official H index (Scopus or Web of Science): 1.0

Current organisation name: Agenzia Regionale Strategica per la Salute ed il Sociale (AReSS) - Puglia

Current Department / Faculty / Institute / Laboratory name: Area Epidemiologia e Care Intelligence

Contact address

Street: Via Raoul Follereau 3

Postcode / Cedex: 20854 Town: Vedano al Lambro

Phone:+393459549799 Phone 2:

Education / training

Educational institution and location Degree Field of study
From
year

To year

University of Turin Master's Degree /
Laurea Magistrale

Stochastics and Data Science 2016 2019

University of Genoa Bachelor Degree /
Laurea Triennale

Mathematics and Statistics 2012 2016

Personal Statement:

Matteo Petrosino (UO2) will be involved mainly in Aim 1, actually developing some of the deterministic and machine
learning  predictive models of chronicity evolution. He will be also involved in the combination of classification and
prediction algorithms to establish a dynamic stratification system of the population.

Positions and honors

Positions

Institution
Division / Research

group
Location Position

From
year

To year

University of Genoa Department of Mathematics
(DIMA)

Genoa Teacher in 'Statistical methods for
medicine', Bachelor course

2022 2022

University of Milano-Bicocca Bioinformatics, Biostatistics
and Bioimaging Centre - B4

Monza Research Scholar 2019 2019

Other awards and honors
- Member of the Italian Society of Biometry (SIB)
- Member of the International Society For Clinical Biostatistics (ISCB)
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Grant

Funded by
Institution

Researcher inst. where
grant is/was performed

Year Title
Position in
Projects

Fund (euro)
Source website

grant listed

nome nome 0 nome Collaborator 0,00 nome
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2.17 Expertise Research Collaborators

Selected peer-reviewed publications of the Research Group / Collaborators

Collaborato Title Type Pag Vol Year DOI PMID Cit.** P.*

TUNESI SARA The length of SNCA Rep1
microsatellite may influence
cognitive evolution in
Parkinson's disease

Article NOT_FO
UND

9 2018 10.3389/fneur.2018.002
13

NOT_FOUND 17 O

TUNESI SARA Prevalence and features of
peripheral neuropathy in
Parkinson's disease patients
under different therapeutic
regimens

Article 27-31 20 2014 10.1016/j.parkreldis.201
3.09.007

24099722 63 O

TUNESI SARA Survival and dementia in GBA-
associated Parkinson's
disease: The mutation matters

Article 662-673 80 2016 10.1002/ana.24777 27632223 182 O

TUNESI SARA Efficacy of HPV-based
screening for prevention of
invasive cervical cancer:
Follow-up of four European
randomised controlled trials

Article 524-532 383 2014 10.1016/S0140-
6736(13)62218-7

24192252 973 O

TUNESI SARA Gene-asbestos interaction in
malignant pleural
mesothelioma susceptibility

Article 1129-
1135

36 2015 10.1093/carcin/bgv097 26139392 22 F

Bisceglia Lucia Industrial air pollution and
mortality in the Taranto area,
Southern Italy: A difference-in-
differences approach

Article NOT_FO
UND

132 2019 10.1016/j.envint.2019.10
5030

31398654 19 O

OCCHINO
GIUSEPPE

Uric acid is associated with
acute heart failure and shock
at presentation in ACS
patients

Article in press NOT_FO
UND

NOT_FO
UND

2022 10.1016/j.ejim.2022.01.0
18

NOT_FOUND 1 O

Salvatori
Andrea

The effect of frailty on in-
hospital and medium-term
mortality of patients with
COronaVIrus Disease-19: the
FRACOVIDstudy

Article 24-30 64 2022 10.23736/S0031-
0808.21.04506-7

34761887 2 O

OCCHINO
GIUSEPPE

Prevalence of hypertension
mediated organ damage in
subjects with high-normal
blood pressure without known
hypertension as well as
cardiovascular and kidney
disease

Article NOT_FO
UND

NOT_FO
UND

2021 10.1038/s41371-021-
00604-6

NOT_FOUND 1 O
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Collaborato Title Type Pag Vol Year DOI PMID Cit.** P.*

OCCHINO
GIUSEPPE

Effectiveness of motivational
interviewing on anxiety,
depression, sleep quality and
quality of life in heart failure
patients: secondary analysis of
the MOTIVATE-HF
randomized controlled trial

Article 1939-
1949

30 2021 10.1007/s11136-021-
02788-3

33616815 1 O

PETROSINO
MATTEO

Management of arterial partial
pressure of carbon dioxide in
the first week after traumatic
brain injury: results from the
CENTER-TBI study

Article 961-973 47 2021 10.1007/s00134-021-
06470-7

34302517 2 O

OCCHINO
GIUSEPPE

Atrial fibrillation and clinical
outcomes in a cohort of
hospitalized patients with sars-
cov-2 infection and chronic
kidney disease

Article NOT_FO
UND

10 2021 10.3390/jcm10184108 NOT_FOUND 5 O

Nannavecchia
Anna Maria

Factors affecting asbestosis
mortality among asbestos-
cement workers in Italy

Article 622-635 64 2020 10.1093/annweh/wxaa03
7

32328661 1 O

Salvatori
Andrea

Reproducibility of A Posteriori
Dietary Patterns across Time
and Studies: A Scoping
Review

Review 1255-
1281

11 2020 10.1093/advances/nmaa
032

32298420 9 O

MAGNONI
PIETRO

Influenza vaccination in italian
healthcare workers
(2018¿2019 season):
Strengths and weaknesses.
results of a cohort study in two
large italian hospitals

Article NOT_FO
UND

8 2020 10.3390/vaccines801011
9

NOT_FOUND 13 O

Andreano Anita Association between uric acid
and pulse wave velocity in
hypertensive patients and in
the general population: a
systematic review and meta-
analysis

Review 220-231 29 2020 10.1080/08037051.2020.
1735929

32138547 1515 O

Andreano Anita Association between
autoimmune diseases and
COVID-19 as assessed in both
a test-negative case-control
and population case-control
design

Article NOT_FO
UND

11 2020 10.1186/s13317-020-
00141-1

NOT_FOUND 16 O

Salvatori
Andrea

Reproducibility and Validity of
A Posteriori Dietary Patterns:
A Systematic Review

Review 293-326 11 2020 10.1093/advances/nmz0
97

31578550 18 O

Rebora Paola Frailty index predicts poor
outcome in COVID-19 patients

Article 1634-
1636

46 2020 10.1007/s00134-020-
06087-2

32451583 48 O

Nannavecchia
Anna Maria

Mortality for Mesothelioma and
Lung Cancer in a Cohort of
Asbestos Cement Workers in
BARI (Italy): Time Related
Aspects of Exposure

Article 410-416 61 2019 10.1097/JOM.00000000
00001580

30870398 2 O
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Salvatori
Andrea

Age-period-cohort effects in
utilization of diagnostic
procedures leading to
incidental colorectal cancer
detection

Article 26-34 31 2022 10.1097/CEJ.000000000
0000662

33443960 0 F

MAGNONI
PIETRO

Waiting time for outpatient
specialist care in Lombardy
Region: evaluating
accessibility and quality of
information on websites of
public health agencies and
healthcare structures

Article 31-43 33 2021 10.7416/ai.2021.2406 33354694 0 F

Rebora Paola Delirium in Patients with
SARS-CoV-2 Infection: A
Multicenter Study

Article 293-299 69 2021 10.1111/jgs.16969 33411332 18 F

Bisceglia Lucia The integrated environmental
health impact of emissions
from a steel plant in taranto
and from a power plant in
Brindisi, (Apulia Region,
Southern Italy)

Article 329-337 43 2019 10.19191/EP19.5-
6.P329.102

31659880 6 L

Nannavecchia
Anna Maria

Cumulative asbestos exposure
and mortality from asbestos
related diseases in a pooled
analysis of 21 asbestos
cement cohorts in Italy

Article NOT_FO
UND

18 2019 10.1186/s12940-019-
0510-6

31391078 19 O

Andreano Anita Increased incidence of colon
cancer among individuals
younger than 50 years: A 17
years analysis from the cancer
registry of the municipality of
Milan, Italy

Article 134-140 60 2019 10.1016/j.canep.2019.03
.015

31005829 21 O

Andreano Anita Oncologic and fertility impact
of surgical approach for
borderline ovarian tumours
treated with fertility sparing
surgery

Article 61-68 111 2019 10.1016/j.ejca.2019.01.0
21

30826658 36 O

Bisceglia Lucia The effects of the introduction
of a chronic care model-based
program on utilization of
healthcare resources: The
results of the Puglia care
program

Article NOT_FO
UND

18 2018 10.1186/s12913-018-
3075-0

29801489 8 O

Rebora Paola New concepts on the clinical
course and stratification of
compensated and
decompensated cirrhosis

Article 34-43 12 2018 10.1007/s12072-017-
9808-z

28681347 46 O

Rebora Paola Clinical states of cirrhosis and
competing risks

Article 563-576 68 2018 10.1016/j.jhep.2017.10.0
20

29111320 150 O

OCCHINO
GIUSEPPE

Kidney Dysfunction and the
Risk of Developing Aortic
Stenosis

Article 305-314 73 2019 10.1016/j.jacc.2018.10.0
68

30678761 31 O
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Salvatori
Andrea

Reproducibility and Validity of
A Posteriori Dietary Patterns:
A Systematic Review

Article 293-326 11 2020 10.1093/advances/nmz0
97

31578550 18 O

PETROSINO
MATTEO

Development and validation of
the facial expression
recognition test (FERT)

Article 1479-
1490

30 2018 10.1037/pas0000595 30024180 6 O

MAGNONI
PIETRO

Long-term follow-up of low-risk
branch-duct IPMNs of the
pancreas: Is main pancreatic
duct dilatation the most
worrisome feature? article

Article NOT_FO
UND

9 2018 10.1038/s41424-018-
0026-3

29895904 14 O

Bisceglia Lucia The drug derived complexity
index (DDCI) predicts
mortality, unplanned
hospitalization and Hospital
readmissions at the population
level

Article NOT_FO
UND

11 2016 10.1371/journal.pone.01
49203

26895073 22 O

Nannavecchia
Anna Maria

Cancer incidence estimation
method: An Apulian
experience

Article S153-
S156

26 2017 10.1097/CEJ.000000000
0000374

28574869 1 F

Bisceglia Lucia Lower mortality with pre-
hospital electrocardiogram
triage by telemedicine support
in high risk acute myocardial
infarction treated with primary
angioplasty: Preliminary data
from the Bari-BAT public
Emergency Medical Service
118 registry

Article 224-228 185 2015 10.1016/j.ijcard.2015.03.
138

25797682 18 O

Rebora Paola Warfarin use, mortality,
bleeding and stroke in
haemodialysis patients with
atrial fibrillation

Article 491-498 30 2015 10.1093/ndt/gfu334 25352571 75 O

Andreano Anita MR diffusion imaging for
preoperative staging of
myometrial invasion in patients
with endometrial cancer: A
systematic review and meta-
analysis

Article 1327-
1338

24 2014 10.1007/s00330-014-
3139-4

24668009 88 F

* Position: F=First  L=Last  C=Correspondent  O=Other  N=Not applicable

** Autocertificated

3 - Ethics

Does your research involve Human Embryonic Stem Cells (hESCs)?

Does your research involve the use of human foetal tissues / cells?

1. HUMAN EMBRYOS/FOETUSES

Does your research involve the use of human embryos?

No

No

No
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Does your research involve human participants?

2. HUMANS

Does your research involve physical interventions on the study participants?

Yes

No

Does your research involve human cells or tissues (other than from Human Embryos/ Foetuses?

3. HUMAN CELLS / TISSUES

No

Does your research involve personal data collection and/or processing?

4. PERSONAL DATA

Does your research involve further processing of previously collected personal data (secondary use)?

Yes

Yes

Does your research involve animals?

5. ANIMALS

No

Does your research involve the use of elements that may cause harm to the environment, to animals or plants?

Does your research involve the use of elements that may cause harm to humans, including research staff?

6. ENVIRONMENT & HEALTH and SAFETY

Does your research deal with endangered fauna and/or flora and/or protected areas?

No

No

No

Does your research involve dual-use items in the sense of Regulation 428/2009, or other items for which an

7. DUAL USE

No

Could your research raise concerns regarding the exclusive focus on civil applications?

8. EXCLUSIVE FOCUS ON CIVIL APPLICATIONS

No

Does your research have the potential for misuse of research results?

9. MISUSE

No

Are there any other ethics issues that should be taken into consideration? Please specify

10. OTHER ETHICS ISSUES

No

I confirm that I have taken into account all ethics issues described above and that, if any ethics issues apply, I will
complete the ethics self-assessment and attach the required documents. X
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4 - Call-specific questions

I acknowledge that I am aware of the eligibility requirements for applying as specified in  the Call-
PNRRXXXX_M6/C2, and certify that, to the best of my knowledge my application is in compliance with all these
requirements. I understand that my proposal may be declared ineligible at any point during the evaluation or
granting process if it is found not to be compliant with these eligibility criteria.

I confirm that the proposal that I am about to submit draws substantially don’t repeat  on an existing or recently
finished GRANT funded.

Eligibility

X

X

For communication purposes only, the MoH asks for your permission to publish,in whatever form and medium,
your name, the proposal title, the proposal acronym, the panel, and host institution, should your proposal be
retained for funding.

Data-Related Questions and Data Protection
(Consent to any question below is entirely voluntary. A positive or negative answer will not affect the evaluation
of your project proposal in any form and will not be communicated to the evaluators of your project.)

Some national and regional public research funding authorities run schemes to fund MoH applicants that score
highly in the MoH's evaluation but which can not be funded by the MoH due to its limited budget. In case your
proposal could not be selected for funding by the MoH do you consent to allow the MoH to disclose the results of
your evaluation (score and ranking range) together with your name, non- confidential proposal title and abstract,
proposal acronym, host institution and your contact details to such authorities?

X

X

The MoH is sometimes contacted for lists of MoH funded researchers by institutions that are awarding prizes to
excellent researchers. Do you consent to allow the MoH to disclose your name, non-confidential proposal title
and abstract, proposal acronym, host institution and your contact details to such institutions?

The Ministry of Health occasionally could contacts Principal Investigators of funded proposals for various
purposes such as communication campaigns, pitching events, presentation of their project's evolution or
outcomes to the public, invitations to represent the Ministry of Health  in national and international forums,
studies etc. Should your proposal be funded, do you consent to    the Ministry of Health  staff contacting you for
such purposes?

X

X

For purposes related to monitoring, study and evaluating implementation of MoH actions, the MoH may need that submitted
proposals and their respective evaluation data be processed by external parties. Any processing will be conducted in
compliance with the requirements of Regulation 45/2001.

Summary description

The development of the technological infrastructure to collect, process, and analyze health data is a founding pillar of
PNRR-M6. The Chronicity Plan has identified requirements to develop the national New Health Information System (NSIS).
However, it is not yet possible to integrate, at the individual level, all the relevant information contained in the NHS
administrative and clinical databases to perform clustering by severity of disease (iso-severity), resource use (iso-resources)
and risk of progression. This project aims to develop a data-driven intelligent clinical decision support system to perform

5 – Description Project
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Background / State of the art

One of the objectives of PNRR-M6 is the development of an information system to improve organizational and technological
standards for territorial health services (THS). With NSIS development, health databases tracing the citizen's access to the
NHS are standardized, allowing the evaluation of care pathways through centrally and locally developed organizational,
process and outcome indicators, including systems to monitor the essential levels of assistance (LEA) of each region
(Nuovo Sistema di Garanzia) and hospital performance (PNE). THS have been recently reformed, including integrated
outpatient community services (Case di Comunità, CdC) and community hospitals (OdC), with a current lack of standardized
health databases and indicator systems to evaluate their organization and outcomes, which are often rare and difficult to
detect with specificity and to attribute to a single professional/provider. A few stratification systems of patients with chronic
diseases have been locally implemented in Italy. Also, a large number of models to predict the probability of treatment
response or of short- and long-term outcomes, based on individual characteristics, are available in the literature. However, a
system integrating stratification on individual history with predictive models of disease progression, with the aim to support
healthcare professionals in therapeutic choices and follow-up management and to perform individual and population tertiary
prevention, is not available.

such clustering, so as to identify the optimal territorial care setting, to trace outcomes and progression trajectories for
dynamic classification and to tailor tertiary prevention. This will be achieved by integrating individual history from
administrative data with predictive models of disease progression via deterministic, machine learning and artificial
intelligence methods.

Description and distribution of activities of each operating unit

The three Operating Units (UOs) will collaborate and integrate their work on the different aims of the project. This research
group is intended to act synergistically to achieve results not attainable by units working independently. UO1 and UO2 will
provide their experience in organization and technology for territorial care and perform the more applied part of the project,
wihle UO3 will provide methodological support. Specific activities are defined using actions detailed in the 'Specific aims'
section:
- UO1, represented by the Epidemiology Unit of the ATS of Milan led by Dr. Antonio Giampiero Russo, has availability of all
data needed for the project within its catchment area and has experience in constructing algorithms for chronic disease
classification and predictive models in public health contexts, as well as visualization of health profiles in publicly available
websites. It will retrieve and share locally implemented algorithms for HICD detection (1.1), survey, benchmark and adapt
algorithms from other contexts, provide datasets for validation and perform cross-testing (1.2-1.3), develop the eHealth
platform for population clustering (1.4), coordinate the working group for definition of settings and care pathways (1.5), be
corresponsible for periodic updates of dynamic stratification tools (1.6-1.8), implement the Territorial Health Profiles and
related open data platform in ATS Milan (2.1-2.2), perform analyses on expected volumes and needed organizational
changes in pilot CdCs/OdCs (3.1-3.2), recruit and coordinate MMG/PLS for definition of adaptive diagnostic and therapeutic
pathways in ATS Milan (3.3).
- UO2, represented by AReSS Puglia and led by Dr. Lucia Bisceglia, has availability of all data needed for the project within
its catchment area. It has previously developed experience in constructing algorithms for chronic disease classification,
particularly from pharmaceutical data, and predictive models in public health contexts. It will retrieve and share locally
implemented algorithms for HICD detection (1.1), survey, benchmark and adapt existing algorithms in other contexts,
develop and validate AI algorithms and cross-testing (1.2-1.3), provide datasets for validation of population clustering (1.4),
coordinate the working group for definition of settings and care pathways (1.5), be corresponsible for periodic updates of
dynamic stratification tools (1.6-1.8), implement the Territorial Health Profiles and related open data platform in Apulia (2.1-
2.2), perform analyses on expected volumes and needed organizational changes in pilot CdCs/OdCs and recruit and
coordinate MMG/PLS for definition of adaptive diagnostic and therapeutic pathways in Apulia (3.1-3.2).
- UO3, led by Prof. Paola Rebora, brings a strong background in methods for the analysis of biomedical and public health
data and their application to complex clinical settings. The B4 Centre brings together the methodologies and computational
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skills needed to meet the challenges of our project in a multidisciplinary and interdisciplinary context able to attract young
researchers with skills in Biostatistics and Bioinformatics. It will contribute to the development of biostatistical and
computational methods that will be crucial to maximize the predictive capability of algorithms for HICD evolution and for the
dynamic stratification of the population (1.3). It will also contribute to the calibration of algorithms in each catchment area of
the two NHS UOs.

Specific aim 1

Integration between stratification systems and models to predict the evolution of high-impact chronic diseases (HICDs):
dynamic stratification of the population to tailor tertiary prevention.

1.1. Development of new algorithms to detect the most prevalent HICDs and to cluster subjects by severity of disease and
use of resources, based on the integration of health and socio-sanitary databases. The algorithms will be developed from
and benchmarked with the existing ones in UO1 and UO2, using datasets from the two units. Representative random
samples will be extracted and the assigned HICDs verified with clinicians, to determine the accuracy of the new
classification system.
1.2. Algorithms developed for outcome prediction and already implemented in public health assessment contexts across
Europe will be surveyed. The best performing and more easily implementable with the NCIS and clinical information system
of UO1 and UO2 will be tested on data from both areas (cross-testing procedure).
1.3. Integrating 1 and 2, we will develop algorithms to predict the evolution of HICDs, based on the existing clusters and
individual information from health administrative and clinical databases, using conventional statistical models and Artificial
Intelligence/Machine Learning systems with the methodological support of UO3. Their performance  in predicting chronicity
evolution will be assessed by the area under the Receiver-Operating-Characteristic curve.The comparison and integration
between the various algorithms and models will allow to determine standards, and to develop an information system to
periodically update the algorithms through supervised machine learning methods and validate these updated algorithms on
real data.
1.4. Development of an eHealth platform, where stratification and prediction systems will be integrated to subdivide the
entire populations of the territories of UO1 and UO2 into evidence-based iso-severity/iso-resource clusters, further stratified
based on risk of progression. This will require the innovative application of methodological approaches for cluster definition
to the domain of chronicity.
1.5. For each cluster of subjects, we will define the optimal setting of care, identifying the primary clinical and social
supporting figures. This phase will require the definition of a multidisciplinary working group, with professionals belonging to
both CdC and OdC, that will jointly develop managing approaches and evaluate how these can modify the structures of
their organizations.
1.6. We will design the platform to integrate it with the datawarehouses and big data systems already existing in the two
regions, but also with the information system of the CdC. Specifically, this will be the system visible to the Territorial
Operations Centers (COT), to ensure a classification system homogeneous across CdCs and, consequently, to easily allow
the assignment of every patient to the most appropriate diagnostic and therapeutic pathways.
1.7. The integration with the CdC information system will be two-way, also allowing to transfer clinical information from
CdCs to the stratification information system, including intermediate and long-term outcomes, and changes in the
management pathway that will allow to improve the prediction algorithms.
1.8. All the collected information will be used for periodic revisions and updates of the prediction and the integration models
of the technological platforms developed for the project, to ameliorate the predictive accuracy of the models and determine
changes in the stratification of the population and/or the need to revise a pathway. Guidelines will be developed that will
define both the time-frames and the minimal changes required to determine updates of the platform, and how to manage

5.4 Specific Aims and Experimental Design

35  /  58Sent date: 08/07/2022 14.17

Sent date of moratorium changes: 11/07/2022 16.12



Project Code:

Applicant/PI Coordinator:Applicant Institution:

PNRR-MAD-2022-12376033

Russo Antonio GiampieroRegione Lombardia - Direzione
Generale Sanità

PNRR: M6/C2_CALL 2022 Full Proposal

Call section: Malattie Croniche non Trasmissibili (MCnT) ad alto impatto sui sistemi sanitari e

Specific aim 2

patients already included in a specific pathway that will be partially modified or that, due to the changes in the predicted
risk, will be included in a different pathway.

Development of Territorial Health Profiles (THPs).

Developing efficient models of taking charge of patients with HICDs must necessarily be integrated with the development of
strategic tools aimed at planning health promotion/prevention interventions at the population level. The realization of a
dynamic stratification of the population makes it possible to have up-to-date data at an individual level that also captures the
changes in terms of health status produced by the management model implemented in the area. This number of individual
information allows to obtain an image with unprecedented local detail, enabling to define and implement THPs in
accordance with the provisions of the 2020-2025 National Prevention Plan. The possibility of classifying and defining
homogeneous clusters of individuals in the population, periodically updated and that will be modified following interventions
and the introduction of new technologies, can allow to guide targeted interventions for health promotion as never before.
The evaluation of health promotion and public health interventions already in place, by means of indicators measuring the
negative health consequences of lack of population adherence to the program through the implemented eHealth platform,
will make it possible to improve existing interventions and/or better tailor new interventions.
This aim will be developed according to the following phases:
2.1. Methodological implementation: methods will be developed aimed at profiling the population of the Apulia region and
the Milan ATS which are of comparable size (Apulia 4 million, ATS Milan 3.5 million of inhabitants) on the basis of the
algorithms to detect the homogeneous clusters of individuals described in aim 1. The health profiles will be constructed by
describing the population composition based on clusters, defined on the basis of the homogeneous characteristics of the
population, and by district and catchment area, determined on the basis of the Aggregazioni Funzionali Territoriali (AFT)
defined at the territorial level. For each cluster, indicators will be developed that describe the demographic and socio-
economic characteristics, resource consumptions and adherence to recommended pathways.
2.2. Implementation of an open data platform to host information and make it available to the population and stakeholders.
The system to describe the clusters and calculate the indicators will make it possible to visualize a detailed health profile of
the population, highlighting any temporal change and presenting in a synthetical graphical form whether the modification
represents an advantage in terms of population health gain or, on the contrary, a deterioration in the population health
status.

Specific aim 3

Calibration of the structures of the CdC and integration with the territorial diagnostic and therapeutic pathways to develop
integrated surveillance systems.

The current phase of development of the integrated outpatient community services (CdC) does not foresee an initial
assessment of the specific needs of the territory based the actual health profile of the residing population. The
organizational model is developed uniformly and, consequently, the structuring of the spaces and the organization of the
staff is not tailored to the specific territory. The possibility of being able to rely on a technological platform, which guides the
taking charge of the subject at the COT level and defines the care loads according to predefined organizational models,
allows to model the organization of the CdC according to real needs. The COT becomes, in accordance with what is
defined in the PNRR, the point of connection between care needs and organizational needs. Considering that the platform
adapts over time and defines new homogeneous clusters of patients that may determine changes in the organizational
needs, this becomes the tool with which the CdCs are calibrated over time. Furthermore, in the organizational process, it
becomes fundamental to adapt the specific therapeutic diagnostic paths for the individual and for the combination of
pathologies, translating them from the current hospital setting to the territorial one. General practitioners (MMG) and
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Experimental design aim 1

primary care paediatricians (PLS) will be involved in this process and in the definition of optimal territorial diagnostic and
therapeutic pathways. The two NHS units have catchment areas with about the same population and comparable numbers
of MMG/PLS, but different urban/rural contexts and different public/private healthcare offerings. This will allow an
efficacious training/testing activity.
This specific aim will be developed through the following points:
3.1. Recognition of the organization and volume of provision of the CdC/OdC: the existing clinical offer will be analyzed
defining the volumes of patients and of delivered services before the implementation of the interventions foreseen by the
project.
3.2. Estimation of the expected volumes on the basis of the dynamic stratification of the population. The comparison of the
expected volumes with the actual provided services and the existing organization will allow to identify any discrepancies
and calculate the necessary organizational changes in terms of work-force acquisition and increase or decrease in opening
hours of the various services. This dynamic calibration process will make it possible to have an organization of the CdCs
that adapts over time and always responds to the real needs of care of the referring population.
3.3. Definition of evidence-based territorial diagnostic and therapeutic pathways. The MMG/PLS of the AFT will be recruited
in Apulia and Milan, guaranteeing comparable seniority and case load, and will be in charge of defining the diagnosis and
treatment protocols of the pathologies that make up the clusters identified and managed by the technological platform. The
territorial diagnostic and therapeutic pathways and the clusters will allow to estimate not only short-term needed volumes of
healthcare services for the present calibration of CdCs organization but also, using the specific observed mortality of that
cluster, they will allow to define medium and long-term expected needed volumes. This information could be used to
anticipate future organizational structures, and act in advance on the training and recruitment of personnel belonging to the
organization of the individual CdCs.

Actions 1.1-1.3:
We will perform a systematic literature review of algorithms and predictive models for case-detection and severity
classification (including those based on resource consumption) that use health administrative databases (HADs). We will
investigate the MEDLINE database for articles published between 2012-2022, with search strings consisting of a
combination of free text and MeSH terms with a common part centred on HADs and a disease-specific part, as well as grey
literature databases.
As for case-detection algorithms (1.1), only those developed in the Italian context or transferable in application to available
HADs will be selected among the diseases considered in the Lombardy database of chronic diseases (BDA) [1] and the
"Puglia Care program" [2]. Extracted algorithms will be tested and compared with those in use in terms of accuracy
measures. Clinical validity will be preliminarily evaluated retrospectively, using as reference data from a previous study
carried out in ATS Milan, aimed at validating chronic conditions for 119,878 citizens detected from HADs in 2016 (see
Preliminary Data Figures 1-2), and the cohort of Puglia Care (3200 patients enrolled between 2013-2014 [2]). Algorithms
identified as optimal for each disease will be applied to identify groups of patients with each HICD and their most frequent
combinations, stratified by clinical severity and use of resources, out of the populations residing in UO1/UO2 territories in
2018. The identified groups will be: 1) sub-grouped by catchment area of the CdC and used for prospective validation on
cohorts of patients referring to CdCs by working groups including clinicians of CdCs, so as to improve accuracy; 2) used in
subsequent phases of the project (1.2-1.3) and followed up to Dec 2023.
For disease evolution predictive models (1.2-1.3), we will focus on three extremely prevalent HICDs, namely heart failure
(CHF), chronic obstructive pulmonary disease (COPD) and type 2 diabetes mellitus (T2DM), and identify relevant general
and disease-specific outcomes [3-8]. We will consider models using either HADs or a combination of HADs and clinical
data, and perform cross-testing of identified algorithms by retrospectively comparing predicted and observed outcomes in
2018 population cohorts of UO1/UO2 up to December 2023, choosing the adequate time interval for each disease and
outcome.
Dynamic machine learning (ML) approaches will be developed to predict evolutionary trajectories of patients [9-11], and to
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distinguish subjects with a slow vs rapid evolution out of the same populations. In the starting phase, ML models will be fed
with variables from HADs. At a later time (end of year 1) clinical variables coming from a fully operational integrated IS with
CdCs will be available for patients enrolled at CdCs (results of 1.6-1.7) and allow for timely and systematic updates of
operating models (1.8).

Actions 1.4-1.8:
The creation of the integrated eHealth platform for population clustering, bringing together the outputs of 1.1-1.3 with clinical
data from CdCs, will provide the basis for the next steps: creation of THPs, quantification of prevalence and severity of
HICDs, estimation of territorial care demand/supply balance (see Preliminary Data Figure 3). Interlocutions with engaged
professionals of early operating CdCs identified as pilots (at least 1 for each of UO1 and UO2) will be set to design an IS
that favors seamless and systematic data exchange and to identify clinical variables (and their modalities) to be included in
the eHealth platform and used to predict chronic disease evolution. To define the optimal setting of care for identified strata
of the three case-study HICDs, multidisciplinary working groups will be coordinated by UO1/UO2 and will include
specialized clinicians, primary care, health professions, social support, medical directorate and operations management
representatives.
Experimental design aim 2

Territorial health profiles (THPs) will be developed as a strategic tool to plan and evaluate health promotion and prevention
interventions at the population level. The experimental design of this aim comprises of two elements: 2.1 the development
of a methodology for the construction of THPs [12], and 2.2 the implementation of an open data platform with aggregated
anonymized data.

2.1. Development of a methodology for the construction of THPs: the populations of the Apulia region and of ATS Milan are
of comparable size, respectively 4 million and 3.5 million inhabitants. On the basis of the algorithms developed in aim 1, we
plan to design methods to profile the populations of the two areas:
- we will individuate axes to describe demographic and socio-economic characteristics (Italian Deprivation Index),
specifically for each HICD. For the same diseases we will detect, in the literature and among the systems of indicators
already in use at the national level and partially implemented by UO1 and UO2 (Programma Nazionale Esiti, Nuovo
Sistema di Garanzia), indicators of process, outcome and adherence to recommended care pathways. We will also
determine which type of resource consumptions are relevant for chronic patients and particularly for each disease (e.g.
specific diagnostic examinations) [13];
- we will identify in the populations of UO1 and UO2 all subjects with CHF, COPD and T2DM at 31/12/2023, using the
algorithms developed in 1.1 at the time of analysis (12 months after begin of project). Using the algorithms developed in
1.2, we will obtain sub-groups of patients at different risks of progression and with different health resource consumptions;
- we will then calculate the chosen indicators and resource consumptions, aggregated for the whole cohort and for each
cluster, both overall and stratifying by relevant demographic and socio-economic characteristics, to generate health profiles
for the three case-study diseases. The THP will describe the characteristics of the group of patients with the disease, their
health need and outcomes aggregated by nested territorial levels, such as health district, municipality, province and region;
- the population and sub-groups of each case-study disease, process and outcome indicators, and resource consumptions
will be then regularly updated, at least once a year, using methods developed in 1.3 relying on HADs available to UO1 and
UO2 for the whole chronic population of the area, to monitor changes in the health status of subjects with the case-study
HICDs;
- this system could also be used to identify specific needs for sub-groups of the chronic population, to plan tailored health
promotion and prevention interventions and to monitor their effects on the target population, allowing comparisons between
the populations of the two health agencies.

2.2. Implementation of an open data platform: an open data platform to visualize the constructed health profiles, including
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Experimental design aim 3

only anonymized aggregated data, will be built and made available to the population and to stakeholders. The platform will
have a common architecture, but each agency will feed and host the THP of the population residing in its territory of
competence. It is emphasized that the presentation of the numerous indicators will be strongly user-oriented and designed
with the primary goal of informing individual citizens, health professionals, health programmers and local administrators. For
this reason, health profiles will be accessible both through the choice of the disease of interest and by geographical area
selected directly, also from a map. This modality brings the epidemiology data closer to the experience and interest of
individuals and communities and facilitates the comparison of data between geographical areas.

In aim 3 we will develop a territorial healthcare programming system, making use of the results of aim 1, to calibrate the
structures of outpatient community services (CdCs) and community hospitals (OdC) of a COT. Programming will be based
on the real health demand of the chronic population residing in the catchment area of the COT and actual implemented
evidence-based therapeutic pathways for subjects in different strata for complexity and risk of progression and health
resources consumptions. The experimental design of this aim comprises of the following actions: 3.1 recognition of the
organization and volume of provision of the CdC/OdC, 3.2 estimation of the expected volumes on the basis of the dynamic
stratification of the population, 3.3 definition of evidence-based territorial diagnostic and therapeutic pathways (territorial
PDTAs), and 3.4 volume of service estimation and projections.

3.1. Recognition of the organization and volume of provision of the CdC/OdC: we will select at least one CdC(s) for each
Health Agency as pilot structures, in order to analyze their existing clinical offer, and to define the volumes of patients and
of delivered services before the implementation of the interventions foreseen by the project.
3.2. Estimation of the expected volumes on the basis of the dynamic stratification of the population: the models developed
in aim 1 will provide a stratification of the population of patients with T2DM, COPD and CHF at the individual level,
considering presence and type of complications, probability of progression based on patient's characteristic and compliance
to care pathways, type and quantity of resource consumptions. This will allow to calculate for each CdC the number of
patients in each stratum, based on the subjects actually living in their catchment area.
3.3. Definition of evidence-based territorial PDTAs: UO1 and UO2 will recruit a number of general practitioners (Medici di
Medicina Generale, MMG) operating in their territories, guaranteeing comparable seniority and case load across operative
units. Those professionals will define territorial PDTAs for the three case-study HICDs, in the context of the population
strata/clusters identified combining all the algorithms and models developed in aim 1. The groups will be tasked with
critically appraising estimates of territorial clusters, estimating expected needs based on currently applied care pathways,
and define clinically and organizationally appropriate patient flow logistics.
3.4. Volume of service estimation and projections: The combination of the calculated volume for each stratum/cluster and of
the territorial PDTAs (3.3) will be used to calculate, for pilot CdCs, the expected necessary volumes of services and to
compare them with the services actually provided (3.1). This will allow to identify discrepancies between supply and
demand of health services, and to envision possible organizational changes in terms of workforce acquisition or
modifications in opening hours of services. Furthermore, thanks to the dynamic update of the cohort and its strata, that in a
first phase will be performed every 12 months, the organization of pilot CdCs could be adapted timely according to medium
and long-term expected required volumes, anticipating future organizational structures, for example in terms of needed
personnel. The pilot CdCs would thus be able to respond over time to the actual needs of care of the population they serve.

Picture to support preliminary data

Preliminary_Figures.pdf

Hypothesis and significance

The central idea behind our project lies in the possibility of exploiting the current moment of deep change in the
organization and provision of health services in Italy to enhance the role of evaluative epidemiology in providing concrete
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instruments to tackle the challenge for the NHS posed by increasingly prevalent chronic and invalidating diseases. As a
major PNRR aim is to strengthen proximity networks, we believe that the joint contribution of epidemiologic analyses by
local and regional health agencies, high-level information systems with already developed and to-be digital infrastructures,
and innovative methods provided by the academic support of universities, will allow clinical government and data-driven
organization of the territorial health services defined by the new model of care.

Considering the nature of our proposal, we would define the following hypotheses in line with the three specific aims of our
project.

1) Reviewing existing detection algorithms and constructing new ones where needed shall provide top-notch methods for
disease classification, with high sensitivity and specificity. A thorough validation phase will assess several possibilities and
consider impactful improvements in positive predictive value for detection of chronic diseases. Then, predictive models
where significant variables for health outcomes are identified case-by-case shall be defined and calibrated. By integrating
individual clinical data with highly accurate and inexpensive information from routinely collected data in health and socio-
sanitary databases, we envisage stratification by disease severity with unprecedented accuracy, allowing to further improve
population health profiles and to reliably estimate the likely evolution of disease and need of health services; this will
translate into optimal allocation of resources. The dynamic nature of the process allows for ongoing updates and
improvements, for increased efficiency and effectiveness of health services.

2) By translating robust sources of administrative and clinical information data into reliable population health profiles, we
envisage to support health promotion and tertiary prevention in an innovative way and on an unprecedented scale. It will be
possible to formulate and adapt specific test hypotheses to verify whether adherence to prevention and/or follow-up
programs is linked to better health outcomes. Pseudo-real time assessment of population needs will make it possible to
dynamically rebalance public health interventions, while also guaranteeing the principles of equality and universality that are
central to the Italian NHS. Lastly, while accounting for protection of sensitive personal data, disclosing anonymized and
aggregated open data will also increase the accountability of the health system towards citizens.

3) While a standard definition of CdC/OdC is the only starting point for a wide-scale reorganization of proximity care, we
hypothesize that neglecting methods to identify local and updated health demands due to chronic and invalidating diseases
possibly growing at different rates may ultimately lead to suboptimal care. Estimating specific health needs of the population
may allow to identify significant mismatches with respect to present organization and supply capacity. This provides a
dynamic approach to drive organizational changes of territorial health services where needed, based on real population
data. At the same time, defining optimal trajectories for chronic disease management exploiting interconnections of different
actors of primary care and territorial health services, regulatory institutions and policymakers will allow to optimize the return
of health investments.

Methods of data collection

Two types of data will be used in the project: health administrative databases (HAD) of the population residing in the
catchment areas of the two health agencies and, for patients enrolled in CdC/OdCs, clinical data including laboratory and
diagnostic test results.
Data collection for model inputs in the starting phase of the project will make extensive use of information in HADs available
to both UO1/UO2, including:
- archive of NHS beneficiaries: sociodemographic (age, sex, citizenship) and administrative data (health district, assigned
primary care physician, mobility) allowing to retrieve geospatial data (census-level deprivation, environmental hazards);
- hospital discharge records, providing for every hospitalization: diagnosis-related group and major diagnostic category,

5.5 Methodologies and statistical analyses
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primary and up to five secondary diagnoses and primary and up to five secondary procedures (ICD-9-CM codes), length of
stay, modality of entry, waiting time, modality of discharge;
- database of emergency services, providing for every access: diagnosis (ICD-9-CM code), date/time of arrival, triage code;
- database of outpatient services: specialty and specific type of diagnostic exam/outpatient therapeutic intervention, waiting
time;
- drug dispensing databases, including both territorial direct/indirect distribution and drug dispensations in hospitals: amount
(packages or defined daily doses, DDD);
- database of exemptions from copayment, for distinct reasons: disease, age, income, legal disability.
This information will be primarily used to detect chronic conditions in the adult population and their severity using case-
detection algorithms developed in 1.1, to predict their risk of progression (1.2) and to calculate indicators necessary for
THPs (2.1). Within the safe environment of the two health agencies, only necessary information from the different
databases will be linked on a deterministic key to detect chronic conditions and to calculate risk of progression at the
individual level. In aggregated anonymous form, HADs will then be used to feed the open data platform to visualize health
profiles (2.2).
The DPOs of UO1/UO2 will be involved and an informative will be published on the website of the two health agencies.
Clinical data will be obtained from integration with the IS of CdC/OdCs for adult patients with one of the case-study HICDs,
enrolled at CdC/OdCs during any type of care contact, only after giving informed consent. The integrated eHealth platform
will gather data from that access and subsequent care accesses at enrolling CdC/OdCs. Patients will be informed that they
can retreat consent at any time. Clinical variables used for the study will include BMI, smoking status, spirometry results,
ejection fraction and other echocardiography results as well as cardiopulmonary exercise test results, systolic blood
pressure, albuminuria level and glomerular filtration rate, triglyceride and cholesterol concentrations [3-8]. Other variables
useful for prognostic assessment identified during actions 1.2, 1.5, 1.7 may include blood test results, functional tests,
imaging-derived physiological parameters and aggregate risk scores. The platforms will have the same architecture for both
ATS Milan and AReSS Puglia, but each agency will host within its protected environment data of residents in its territory of
competence. Results of predictive models for their patients will be accessible to health professionals of CdC/OdCs.
Algorithms to classify disease stage and risk of progression will be updated periodically, using administrative data of the
health authority of residence and - for enrolled patients giving their informed consent - clinical data collected at CdC/OdCs
during care accesses. Risk assessment for treating HADs is in place in ATS Milan and AReSS Puglia and it will be updated
including risks derived from linkage of clinical data from the CdC and OdC information systems.

Statistic plan

The statistical analysis plan regards mainly the aim 1 of the project to classify and predict the evolution of HICDs, in order to
stratify patients into homogeneous clusters.
At first (1.1), after the systematic review, the selected algorithms for case-detection will be applied on health administrative
data in both UO1 and UO2. In order to assess the performance of the existing algorithms in terms of accuracy, the clinical
cohorts already available in UO1 and UO2 (pilot data of UO1: 119,878 citizens in 2016; UO2: 3200 citizens in 2012-2013)
will be used as gold-standard. In particular, the clinical assessment of chronic diseases will be compared with the
classification derived by the algorithms on HADs. Accuracy will be assessed using the Receiver-Operating-Characteristic
(ROC) curve. The algorithms providing the higher performance in terms of the area under the ROC curve (AUC) for each
specific chronic condition will be selected. In ATS Milan the current algorithms are able to detect HICDs with a positive
predictive value of 79.1% for CHF, 76.4% for COPD, 96.1% for uncomplicated T2DM and 49.3% for complicated T2DM.
For the prediction of the evolution of HICDs (1.2) we will focus on general and disease-specific outcomes. As general
outcomes we will consider mortality (any cause), hospitalizations (repeated, prolonged), emergency department accesses.
Disease-specific outcomes will include the onset of complications (e.g. for hearth failure: severe kidney chronic disease,
valvular disease requiring intervention, liver failure; for diabetes: severe kidney chronic disease, retinopathy, amputations)
and use of specific diagnostic and therapeutic resource at 1 year. Only available tools (algorithms or predictive models) for
disease evolution prediction that are suitable for the HAD of UO1 and UO2 will be considered. By applying the algorithms
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selected in action 1.1 for case-detection (on the residents at January 2018), we will identify three cohorts of subjects with
CHF, COPD and T2DM in UO1 and in UO2. The available predictive tools will be applied on these cohorts of subjects by
using HADs of 2018. Their specific prediction will be compared with the observed outcome, identied from HADs of years
2018-2023 with time windows specified for each outcome. The performance of the different tools will be compared in terms
of accuracy (AUC). Dynamic models (using conventional statistical models and Machine Learning systems) will be
developed to make maximum use of the available data and to predict disease evolution with updated data (action 1.3). The
models will be developed on the specific cohorts of subjects with CHF, COPD and T2DM and validated in the most recent
cohorts with a cross-validation between UO1 and UO2. Model performance will be reported by the distance between the
predicted and observed outcome, discrimination ability and calibration according with the TRIPOD Statement [14].
Patients with similar risk profiles will be grouped in clusters, so that for each HICD we will define different strata (low-risk
patients undergoing conservative follow-up, patients likely to experience one or multiple hospitalizations, patients with
complicated disease and/or increased need of social support).

Existing tools for the prediction of the evolution of high-impact chronic diseases often focus on specific outcomes (i.e.
mortality or complications). A comprehensive evaluation of disease evolution will be useful to accurately estimate the
burden of health demand and prompt appropriate organizational responses and resource elicitation by CdC/OdC. After
building predictive models for separate outcomes, we will also define a composite end-point of disease-specific
complications, hospitalization, emergency department access, resource use and mortality. Disease-specific states of
disease evolution will be defined with the help of clinicians. For example, for T2DM the following states could be
considered: diagnosed with diabetes without complications, diabetes with minor complications (e.g. peripheral vascular
disease without amputation, mild chronic kidney disease) and moderate use of resources, diabetes with major
complications (e.g. stroke, amputations, dialysis) and extended use of resources, death (absorbing state). Multi-state
models will be used to describe disease evolution among the clinically defined states in time and transition probabilities will
be estimated for patients with different characteristics (e.g. age, sex, socio-economic status - SES) [15-16]. State
occupation probabilities for the different states will be also estimated as an indication of health demand at specific points in
time and the estimated transition rates between the states in the model will be used to obtain predictions for patients with a
given history [17].
Different machine learnings algorithms will be also applied to predict the evolution of HICDs [18-20]. Random forests
algorithms and gradient-boosted trees will be used for the classification of patients in different risk strata. These learning
algorithms allow to figure out which path drives the classification in terms of the most discriminating features. Ensemble
methods such as bagging, that uses bootstrap replicates of the original dataset to improve the accuracy of predictions and
cross validation, will be used as a validation step of the ensemble algorithms by partitioning the original dataset into
different portions, used as training and test set at each step.
In the second year of the project, when the integration of clinical data from CdCs will be available, we will focus also on the
modelling and prediction based on longitudinal measurements of biomarkers (in a broad sense, e.g. BMI, blood test results,
functional tests, imaging-derived physiological parameters). Longitudinal measurements can be jointly modelled with time-
to-event data (e.g. death, rehospitalization) with the so-called Joint Models, able to quantify the impact of longitudinal
biomarker profiles on the instantaneous hazard of experiencing an event and allowing to dynamically predict the event-free
probability of interest of each patient [21]. Dynamic predictions of both longitudinal biomarkers' trajectories and event-free
probability curves can be drawn and updated as data collection goes on. An extension of these models is Joint Latent class
mixed models, in which the association structure can be defined based on latent classes, whereby it is not between-
individual differences (as in standard Joint Models) but rather between-class differences in the biomarker that are
associated with differences in event risk. In other words, they consider the population of subjects as heterogeneous, and
assume that it consists of homogeneous latent subgroups of subjects sharing the same marker trajectory and the same risk
of the event. This would allow to classify subjects a-posteriori based on different profiles.
Model performance across different methods will be estimated in test datasets and the algorithm with highest performance

Statistical analysis
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Timing of analysis data

will be applied.

The listed actions that pursue specific aims of our project consist of very different kinds of activities, including phases of
literature review, benchmarking and validation, collaboration with actors of territorial care and coordination of working
groups, implementation of eHealth platforms and IS networks, definition of timing for updates. In this wide range, each of
the actions has a dedicated time window within the two years allotted for the project (see Gantt chart) and, coherently with
its own specific purpose, may consider specific time frames for retrospective data gathering, active enrollment of patients
and/or HAD-based and clinical follow-up. Specifically:
- Development and validation of case-detection algorithms for HICDs (1.1, Months 1-3) will consider 2012-2022 as time
constraints for the literature review. Retrospective validation (1.1, Months 4-5) will be performed separately using data of
subjects identified with different timings (119,878 citizens with HAD-detected chronic diseases in 2016 for UO1 [1], and the
Puglia Care cohort of 3200 patients enrolled between 2013-2014 for UO2 [2]). Definition of disease progression algorithms
(1.2, Months 1-4) will also consider 2012-2022 as time constraints for the literature search of regression and machine
learning models. For cross-testing of identified algorithms (1.2, Months 4-6), retrospective analyses of health outcomes will
be performed in population cohorts of UO1/UO2 of 2018 followed up to 2023, with appropriate time intervals for each
disease and specific outcome. Retrospective analysis will cover the whole clinical history of subjects recorded in available
HADs. Groups of patients with specific HICDs will be identified among the residing populations of UO1/UO2 for the year
2018. These groups will be used for prospective validation of algorithms with clinicians of CdCs (1.1, Months 6-12) and
followed up to December 2023 in subsequent actions. These include the use of regression and ML models to generate a
stratification/clustering of patients on the basis of disease(s), initial severity, risk of progression for the case-study HICDs
(1.3, Months 5-12), and implementation of the eHealth platform that applies the stratification to populations of UO1 and
UO2 (1.4, Months 10-12). Constitution and coordination of multidisciplinary working groups will allow to achieve definition of
the optimal setting of care by the end of year 1 (1.5, Months 5-12). In year 2, patients will be enrolled prospectively in pilot
CdCs to gather clinical variables for integration and improvement of defined models (1.6, Months 13-24), restitution of
results to clinicians (1.7, Months 16-24). After the system is a regime, a specific protocol (1.8, Month 24) will be defined to
do yearly updates.
- Development of THPs for the three case-study HICDs (2.1, Months 9-19) will require definition and calculation of health
indicators, SES variables and resource consumption level for strata of patients with one or more of the three diseases
identified among the populations of UO1 and UO2 on 31/12/2023. Results will be made available on the open data platform
by the end of year 2 (2.2, Months 19-24).
- Enrollment of pilot CdC/OdCs will begin at half of year 1, and by the end of year 1 we will perform analyses of the existing
organization and volumes of provided services during six months of activity (3.1, Months 7-12). Results of aims 1 and 2 of
the project will allow, by the end of year 2, to estimate the expected volumes on the basis of the dynamic stratification of the
population on 31/12/2023 (3.2, Months 13-18), provide data for evidence-based definition of territorial PDTAs (3.3, Months
10-15) and ultimately make projections (based on stratification and PDTAs) for medium and long-term supply/demand
balance and need of organizational changes, that will also be updated at least yearly (3.4, Months 19-24).

5.6 Expected outcomes

The three work packages pursuing each specific aim are expected to produce the following results:
1a) Updated, maximally sensible and specific, cross-validated algorithms for case-detection of HICDs from HADs and
models for disease progression of three selected case-study HICDs (CHF, COPD, T2DM) integrating HAD and clinical data.
While initially applied to pilot CdCs, the latter can be easily transferred to the whole catchment areas of the two Agencies as
other CdCs are recruited over time. Being based on HAD-derived data, case-detection algorithms harbor the opportunity of
being adopted by other Italian health agencies, thus granting external validity to our project. Integration of clinical data and
yearly planned reviews provide this system with dynamicity and room of improvement.
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1b) Stratification of the population into homogeneous groups of patients to support territorial health programming according
to specific care models. Specifying subsets of patients with different risk profiles and predicting their probabilities of
transitioning from one stratum to another offers a dynamic and adaptive tool to meet population needs. Timely, systematic
and clinically appropriate interventions can be defined for each stratum (minimal effective follow-up for low-risk patients,
intensive follow-up and elicitation of necessary organizational resources for high-risk patients).
1c) An integrated eHealth platform for population stratification, facilitated by functional IS design, that will constitute a basis
for network collaboration of different actors of territorial care (including CdCs, OdCs and COTs), brought together to define
clinical variables to enrich predictive models of disease progression and need for more complex care, to identify optimal
settings of care and to foster the needed organizational changes.
2) Evidence-based Territorial Health Profiles for the three case-study HICDs that incorporate sociodemographic variables,
disease complexity, process and outcome indicators to assess clinical appropriateness, adherence to care pathways,
effectiveness and safety of provided care. Measurement is the first step that leads to control and eventually to
improvement. With specific precautions for data protection (i.e. feeding the platform only with aggregated anonymous data),
THPs will be made publicly available, in order to increase accountability towards citizens and provide healthcare
stakeholders and policymakers with tools for clinical governance of territorial care.
3) A dynamic programming system for the estimation of territorial healthcare demand/supply balance, based on expected
volumes after dynamic stratification of the population and evidence-based territorial PDTAs, defined with primary and
territorial healthcare professionals, allowing for data-driven governance of territorial care.

5.7 Risk analysis, possible problems and solutions

We considered potential pitfalls and caveats of the project identifying possible difficulties and limitations pertaining to each
specific aim (SA). We graded the severity of each risk in a 5 x 5 risk matrix that considers probability (highly unlikely,
unlikely, possible, probable, highly probable) and impact (very low, low, medium, high, very high). For all risks we defined a
mitigation strategy aimed at minimizing negative consequences of such risks and providing alternative approaches to
achieve our expected goals:
- Unacceptably low accuracy of case-detection algorithms (SA1, unlikely, very high impact): most of the algorithms already
in use have shown satisfying performance measures [see Preliminary data] and are only expected to improve via
benchmarking with other sources. HICDs with algorithms that should prove to have consistently low accuracy will be
temporarily discarded from analysis and addressed later in the context of dedicated working groups with clinicians.
- Hardships in achieving expected results for one or more of the three HICDs identified as pilots (SA1, unlikely, medium
impact): coordinating multidisciplinary working groups may prove challenging due to lack of engagement, or regional/local
health plan objective may impose to shift our focus elsewhere. In that case, other extremely prevalent HICDs will be
prioritized and chosen as pilots instead.
- Delays in start-up of fully operational CdCs (SA1-SA3, possible, high impact): we shall start a pilot phase recruiting at
least 1+1 CdC (one identified by each of UO1 and UO2) for which early operability is expected. Other CdCs still in the
making will be engaged at a later time for critical appraisal and dissemination of results.
- Technical difficulties in the construction of the eHealth platform (SA1, unlikely, high impact): while containing the same
type of databases fulfilling national requirements, the datawarehouses of UO1 and UO2 are different. Information systems
of the CdCs, that are still in development, will also have regional differences. Even if data normalization and software
interfaces will be probably required, the budget allocated for the realization of the integrated e-Health platform should be
sufficient to reach the aim.
- Difficulties in recruiting additional researchers in short time with calls for public selection (SA1-SA3, possible, medium
impact): the known shortage of professionals with data management and analysis skills and the short recruitment window
could pose a challenge for recruitment of the needed additional workforce. This may pose a greater burden on Principal
Research Collaborators, which in turn may cause delays in achieving expected results. Allotted time for each action of the
project has been estimated considering this possibility and including appropriate safety buffers (see Gantt chart).
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- Impact of COVID-19 (SA1-SA3, probable, low impact): new restrictions due to a recrudescence of the pandemic could
pose a challenge for the multidisciplinary groups charged with defining optimal settings of care and territorial PDTAs.
However, systems for conference calls are available at all units. Other activities are unlikely to be heavily impacted by
mobility restrictions.

5.8 Significance and Innovation

The redefinition of organizational models of territorial care for chronic diseases in our country cannot ignore a careful
stratification of the entire population health needs, to pursue the Population Health Management goal of keeping the
population in good health and reducing the use of health resources.
The innovative aspects of our proposal primarily concern the conceptual framework, which links the health needs to the
territorial context and to treatment and rehabilitation pathways, in a balance between individual health demand and public
health response.
The proposed stratification system will be easy to implement in other Italian territories, dynamic and updatable (as it largely
exploits national HADs), but also accurate by incorporating selected clinical variables. Moreover, the informative and
technological infrastructure lends itself to adapt to the specific epidemiological profile and to socio-demographic changes, to
direct the necessary adjustments of the system response.
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The two-year time period allotted for the project will be efficiently exploited by reducing inter-dependency of deliverables:
the eHealth platform, THPs, territorial PDTAs. After an initial phase focused on definition and application of case-detection
algorithms and disease progression models, which are the mainstay of the project, work packages pursuing the three aims
will be carried out in parallel. Milestones have been scattered in order to minimize chances of failure and to account for
possible hurdles and delays (detailed in the Risk analysis section); milestones pertaining to active participation and
inclusion of CdCs have been formulated hypothesizing full and functional operativity of pilot CdCs by half of year 1. We
have detailed specific milestones corresponding to deliverables of single actions (M1-M5, M8-M10) as well as transversal
milestones that account for the need of critically appraising arising issues and disseminating intermediate and final results
(M6-M7, M11-M12).

5.10 Timeline / Deliverables / Payable Milestones

M1. Review and formulation of diagnostic algorithms for 20 HICDs
M2. Review and formulation of predictive algorithms for 3 case-study HICDs
M3. Definition of THPs for 3 case-study HICDs
M4. Baseline analysis of demand for 2 pilot CdCs
M5. Operability of working groups for definition of care pathways in 2 pilot CdCs
M6. Submission of at least 2 manuscripts to scientific peer review journals (case-detection algorithms; predictive
algorithms)
M7. Intermediate workshop to report on results and critical issues

M8. Release of the eHealth platform for territorial clusters
M9. Implementation of the open data platform for the three THPs
M10. Stratification-based estimation of needed healthcare offer in 2 pilot CdCs
M11. Submission of at least 2 manuscripts to scientific peer review journals (development of THPs; evidence-based
methods to achieve tailored supply-demand balance in territorial care)
M12. Final workshop to share results with partners and stakeholders

GANTT chart.pdf

Milestones 12 month

Milestones 24 month

Gantt chart

5.11 Equipment and resources available

ATS Milan (UO1) has the institutional mission to promote and protect the health of citizens guaranteeing services in the
Essential Levels of Assistance (LEA) and to coordinate health and social-health services. Its Epidemiology Unit has
participated in national research projects on epidemiology and clinical pathways of chronic diseases and has experience in
applied research based on HADs, which will be used to coordinate and realize part of the project.
AReSS Puglia (UO2) is the technical support of the Regional Government. Over the last years, it has been promoting
Health Innovation processes, Research and Internationalization of Healthcare Systems and Social services, focusing on
Integrated Care Models for Chronic patients and Digitalization of healthcare Systems. The Epidemiology and Care
Intelligence Area of AReSS Puglia, which is the department involved in this project, will provide professional expertise in the
fields of epidemiology and biostatistics, as well as IT competencies, to support research activities.
The University of Milano-Bicocca (UO3) is a large institution located in the highly-populated Northern part of Italy. The
School of Medicine was granted as "Department of Excellence" by the Ministry of University and Research for its high-
quality standard in research. The School has excellent links with hospitals in its area, and its staff is routinely involved in the

Facilities Available
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management of clinical trials. It also provides access to a private cloud with the possibility to create virtual machines. Its B4
Centre has remarkable experience in methodological and applied biostatistics and bioinformatic research with attention to
multidisciplinarity, which will be made available to the project.
UO1 and UO2 will provide the administrative data necessary for the project. All units will provide the hardware and the
statistical software (SAS and/or STATA software) for analyses. Other needed software (data visualization) and digital
platform for data integration have been included in the budget plan. Other facilities available in all units include online
access to scientific literature and, for UO3, access to a statistical library. All units will provide administrative staff to support
research activities.

To allow personnel of the participating units to concentrate on scientific tasks, particularly for the coordinating center UO1, a
sub-contract with a Project management company will be necessary to help with the administrative and budgeting part of
the project.

Subcontract

Four secondary collaborators will be hired in the three UO with competences in either biostatistics, bioinformatics, and
machine learning to help developing and testing the classification and prediction algorithms, and perform and validate their
integration to fulfil Aim 1 in due time. Two more collaborators with a data scientist profile will be hired to expedite the
implementation of the Territorial Health Profiles. Part of the funds will be used to obtain support in the administrative
management of the project.
Also, staff from the medical direction of CdCs, both located in the ATS of Milan and the Apulia region, selected to pilot the
algorithms and the implementation of a bidirectional information systems, will be involved, helping to focus the clinical and
administrative information that could be derived from the CdC information system and be used to implement and ameliorate
progression prediction model and to implement the take in charge of the patients based on the results of the project. The
management staff of the COTs will be also involved in this latter process. Moreover, a representative group of health
professional working in the CdC and OdC of the ATS of Milan and the Apulia region, including MMG/PLS, will be involved in
the project to discuss the territorial diagnostic and therapeutic pathways and the focused tertiary prevention management.

5.12 Desc. of the complementarity and sinergy of secondary collab. researchers

What is already know about this topic?

A few risk stratification systems have been developed to manage territorial health care for HICDs. However, in Italy, there
are no actual systems to integrate them in information systems of CdC and OdC or to update them, on the basis of clinical
data or data in administrative databases received after iso-severity and/or iso-resources clustering.
Bibliography: Robusto et al. 2016 (10.1371/journal.pone.0149203), Rea et al. 2019 (doi: 10.1016/j.jclinepi.2019.08.009),
Iommi et al. 2020 (10.1371/journal.pone.0240899).

5.13 Translational relevance and impact for the national health system (SSN)

Details on what is already know about this topic

With progressive population ageing and the consequent increasing burden of chronic diseases, health policymakers have
become aware of the need to improve chronic disease management through patient-centered care, rather than focusing on
the single disease [2,22]. A tailor-made model of care for each individual would be unsustainable, both organizationally and
economically. Identifying homogenous groups of patients can be of great help in planning care models for the different
population strata and designing specific actions for homogeneous groups, with attention to multimorbidity and socio-
economic vulnerability. Therefore, population stratification is a privileged tool for the differentiation of interventions, in
support of planning, management and evaluation of healthcare [1]. Stratification systems have a great strength: they can be
defined on different scales (from national to CdC) to adapt in the best possible way to the specific healthcare demand and

47  /  58Sent date: 08/07/2022 14.17

Sent date of moratorium changes: 11/07/2022 16.12



Project Code:

Applicant/PI Coordinator:Applicant Institution:

PNRR-MAD-2022-12376033

Russo Antonio GiampieroRegione Lombardia - Direzione
Generale Sanità

PNRR: M6/C2_CALL 2022 Full Proposal

Call section: Malattie Croniche non Trasmissibili (MCnT) ad alto impatto sui sistemi sanitari e

supply in the area.

What this reasearch adds?

Details on what this reasearch adds

This project will lead to the development of:
- an innovative data-driven decision-support system, integrating stratification on individual history with predictive models of
disease progression, to support healthcare professionals of the territorial setting in therapeutic choices and in tertiary
prevention, including the definition of type and frequency of follow-up;
- a new eHealth platform, distributed as a transportable and open access information structure, to interface the dynamic
stratification system with the territorial datawarehouse and the information systems of CdCs/OdCs, visible to COTs;
- a new approach to develop evidence-based Territorial Health Profiles that will allow targeted health promotion campaigns
and public health interventions;
- a system that will allow to calibrate and adapt the organization of CdCs/OdCs to evolving scenarios, derived from the
health profiles of their populations.
Bibliography: Brunner-La Rocca et al. 2016 (doi: 10.1186/s13167-016-0051-9).

Patient stratification should be accurate, easy to implement and dynamic in order to serve its purpose. Currently used risk
models for disease progression are usually static and suffer from many limitations, such as being based on manual data
entry, lack of generalizability, and the risk of providing rapidly outdated risk estimates. This research provides an accurate,
easy to implement, dynamic and updatable stratification system for the most prevalent HICDs. It exploits HADs, an
underused data source that could be leveraged with innovative methods to develop ML prognostic models that are not only
robust and accurate but scalable. ML algorithms developed using HADs are expected to offer predictive accuracy
comparable to or exceeding currently used risk models. The stratification obtained combining disease detection, risk of
progression and care needs may facilitate provider-patient communication of risk, behavioral changes, and targeted actions
for prevention of HICD progression.

What are the implications for public health, clinical practice, patient care?

Details on what are the implications for public health, clinical practice, patient care

This system will produce evidence-based territorial diagnostic and therapeutic pathways for the most frequent HICDs,
defining optimal settings of care, type and frequency of clinical and instrumental follow-up individualized on patient's
characteristics, to tailor tertiary prevention. The stratifications and the diagnostic and therapeutic pathways will be
integrated in the information system of pilot CdCs and OdCs, and will also ensure two separate different pool of patients for
the two settings, predicting in advance the transition from one setting to the other. This project may serve as the basis for
the future definition of a new system of territorial diagnosis-related groups (DRGs) aimed at the management, comparison,
performance analysis and distribution of the resources of CdCs/OdCs.
Bibliography: Bauer et al. 2014 (doi: 10.1016/S0140-6736(14)60648-6).

We propose a horizontal organizational model crossing all territorial care settings, which can be reached only by creating
territorial PDTAs and having a stratification strategy knowing in advance the share of the population in need of different
care resources. Chronic patients, especially if multi-chronic or with elements of socio-economic vulnerability, have a greater
risk of experiencing negative outcomes and a significant consumption of resources. For them, it is necessary to establish a
network of multidisciplinary and coordinated teams on the territory, aimed at the global assessment of patients and their
continuity of care. The proposed methodological approach incorporating elements of flexible modulation and continuous
validation will enable COTs, coordinating CdCs, OdCs and other territorial care actors to program according to care needs
by setting and intensity of care in the different nodes of the territorial care system and to effectively plan in advance to
changing needs.
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6 - Budget

Total proposed budget ( Euro )

Costs TOTAL BUDGET Co-Funding
List of costs proposed for

funding to the MOH

Percentage of
total proposed

to the MOH

1 Staff Salary 293.036,23 293.036,23 not permitted 0,00

2 Researchers' Contracts 583.000,00 0,00 583.000,00 58,30

3a.1 Equipment (Leasing - 0,00 0,00 0,00 0,00

3a.2 Equipment (buying) 11.500,00 0,00 11.500,00 1,15

3b Supplies 0,00 0,00 0,00 0,00

3c Model Costs 0,00 0,00 0,00 0,00

4 Subcontracts * 20.000,00 0,00 20.000,00 2,00

5 Patient Costs 0,00 0,00 0,00 0,00

6 IT Services and Data Bases 292.000,00 0,00 292.000,00 29,20

7 Travels 6.500,00 0,00 6.500,00 0,65

8 Publication Costs 18.000,00 0,00 18.000,00 1,80

9 Dissemination 7.500,00 0,00 7.500,00 0,75

10 Overheads * 51.400,00 0,00 51.400,00 5,14

11 Coordination Costs 10.100,00 0,00 10.100,00 1,01

Total 1.293.036,23 293.036,23 1.000.000,00 100,00

* percentage calculated as average value between all the Operating Units.

Report the Co-Funding Contributor:

N.A.

( Data changed during the moratorium period )

Budget Justification

1 Staff Salary Co-financing of the three UOs in terms of permanent staff included in the project for a total of 46/person months.

2 Researchers' Contracts A total of 9 between biostatisticians, epidemiologists and data scientists will be recruited for the project, including
the two under-40 collaborators already individuated (Petrosino and Occhino).

3a.1 Equipment (Leasing - Rent) NA

3a.2 Equipment (buying) Contribution to 1 personal computer (2/5 of the cost) and SAS licence renewal (less than 2/5 of the cost).

49  /  58Sent date: 08/07/2022 14.17

Sent date of moratorium changes: 11/07/2022 16.12



Project Code:

Applicant/PI Coordinator:Applicant Institution:

PNRR-MAD-2022-12376033

Russo Antonio GiampieroRegione Lombardia - Direzione
Generale Sanità

PNRR: M6/C2_CALL 2022 Full Proposal

Call section: Malattie Croniche non Trasmissibili (MCnT) ad alto impatto sui sistemi sanitari e

3b Supplies NA

3c Model Costs NA

4 Subcontracts Project management company for the administrative and budgeting part of the project.

5 Patient Costs NA

6 IT Services and Data Bases e-Health integrated digital platform and ad hoc software for data visualization

7 Travels Travels for workshop or congresses to disseminate project results.

8 Publication Costs Open-access fees for 9 articles assuming 2000 euro/article.

9 Dissemination Registration fees to participate at congresses/workshops to disseminate project results.

10 Overheads General indirect costs

11 Coordination Costs Costs to organize two workshops to share results with partners and stakeholders.

( Data changed during the moratorium period )
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Proposed total budget UO1 Institution: Epidemiology Unit, ATS Milano (Euro)

Costs TOTAL BUDGET Co-Funding
List of costs proposed for

funding to the MOH

Percentage of
total proposed

to the MOH

1 Staff Salary 171.513,99 171.513,99 not permitted 0,00

2 Researchers' Contracts 192.000,00 0,00 192.000,00 73,28

3a.1 Equipment (Leasing - Rent) 0,00 0,00 0,00 0,00

3a.2 Equipment (buying) 0,00 0,00 0,00 0,00

3b Supplies 0,00 0,00 0,00 0,00

3c Model Costs 0,00 0,00 0,00 0,00

4 Subcontracts 20.000,00 0,00 20.000,00 7,63

5 Patient Costs 0,00 0,00 0,00 0,00

6 IT Services and Data Bases 9.000,00 0,00 9.000,00 3,44

7 Travels 3.000,00 0,00 3.000,00 1,15

8 Publication Costs 8.000,00 0,00 8.000,00 3,05

9 Dissemination 3.000,00 0,00 3.000,00 1,15

10 Overheads 16.900,00 0,00 16.900,00 6,45

11 Coordination Costs 10.100,00 0,00 10.100,00 3,85

Total 433.513,99 171.513,99 262.000,00 100,00

( Data changed during the moratorium period )
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Budget Justification

1 Staff Salary 4 person/months x 2 years x 9,278.70  € Russo (PI); 3 person/months x 2 years x 4,914.97 € Andreano (Co-PI),
Magnoni and Salvatori; 2 person/months x 2,203.74 € Tunesi

2 Researchers' Contracts UO1 will recruit 3 data analysts (biostatisticians, computer scientists) for 2 years.

3a.1 Equipment (Leasing - Rent) NA

3a.2 Equipment (buying) NA

3b Supplies NA

3c Model Costs NA

4 Subcontracts A sub-contract with a Project management company will be necessary to help with the administrative and
budgeting part of the project.

5 Patient Costs NA

6 IT Services and Data Bases Ad hoc software for data visualization.

7 Travels Travels for workshops or congresses to disseminate project results.

8 Publication Costs Open-access fees for 4 articles assuming 2,000 euro/article.

9 Dissemination Registration fees to participate at congresses/workshops to disseminate project results.

10 Overheads General indirect costs

11 Coordination Costs Organization costs to organize a small intermediate and a larger audience final workshop to share results with
partners and stakeholders.

( Data changed during the moratorium period )

52  /  58Sent date: 08/07/2022 14.17

Sent date of moratorium changes: 11/07/2022 16.12



Project Code:

Applicant/PI Coordinator:Applicant Institution:

PNRR-MAD-2022-12376033

Russo Antonio GiampieroRegione Lombardia - Direzione
Generale Sanità

PNRR: M6/C2_CALL 2022 Full Proposal

Call section: Malattie Croniche non Trasmissibili (MCnT) ad alto impatto sui sistemi sanitari e

Proposed total budget UO2 Institution: Agenzia Regionale Strategica per la Salute ed il Sociale
(AReSS) - Puglia (Euro)

Costs TOTAL BUDGET Co-Funding
List of costs proposed for

funding to the MOH

Percentage of
total proposed

to the MOH

1 Staff Salary 98.820,00 98.820,00 not permitted 0,00

2 Researchers' Contracts 271.000,00 0,00 271.000,00 45,32

3a.1 Equipment (Leasing - Rent) 0,00 0,00 0,00 0,00

3a.2 Equipment (buying) 10.000,00 0,00 10.000,00 1,67

3b Supplies 0,00 0,00 0,00 0,00

3c Model Costs 0,00 0,00 0,00 0,00

4 Subcontracts 0,00 0,00 0,00 0,00

5 Patient Costs 0,00 0,00 0,00 0,00

6 IT Services and Data Bases 283.000,00 0,00 283.000,00 47,32

7 Travels 2.000,00 0,00 2.000,00 0,33

8 Publication Costs 4.000,00 0,00 4.000,00 0,67

9 Dissemination 3.000,00 0,00 3.000,00 0,50

10 Overheads 25.000,00 0,00 25.000,00 4,18

11 Coordination Costs not permitted not permitted not permitted 0,00

Total 696.820,00 98.820,00 598.000,00 100,00

( Data changed during the moratorium period )
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Budget Justification

1 Staff Salary 3 person/months x2 years x   13343 € Bisceglia and 3 person/months x2 years x  3127 € Nannavecchia.

2 Researchers' Contracts UO2 will recruit the 2 young biostatistician already included in the project (Petrosino and Occhino) and 2 data
analysts (biostatisticians, computer scientists) for two years.

3a.1 Equipment (Leasing - Rent) NA

3a.2 Equipment (buying) Contribution to renewal of a server licence for SAS that will be used for the project at least
6months/year*2years*6person=36 person/months and that globally costs 15,000 €/year (less than 2/5 OF 30,000
€).

3b Supplies NA

3c Model Costs NA

4 Subcontracts NA

5 Patient Costs NA

6 IT Services and Data Bases e-Health integrated digital platform.

7 Travels Travels for workshop or congresses to disseminate project results.

8 Publication Costs Open-access fees for 2 articles assuming 2,000 euro/article.

9 Dissemination Registration fees to participate at congresses/workshops to disseminate project results

10 Overheads General indirect costs

11 Coordination Costs NA

( Data changed during the moratorium period )
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Proposed total budget UO3 Institution: Università Milano Bicocca (Euro)

Costs TOTAL BUDGET Co-Funding
List of costs proposed for

funding to the MOH

Percentage of
total proposed

to the MOH

1 Staff Salary 22.702,24 22.702,24 not permitted 0,00

2 Researchers' Contracts 120.000,00 0,00 120.000,00 85,71

3a.1 Equipment (Leasing - Rent) 0,00 0,00 0,00 0,00

3a.2 Equipment (buying) 1.500,00 0,00 1.500,00 1,07

3b Supplies 0,00 0,00 0,00 0,00

3c Model Costs 0,00 0,00 0,00 0,00

4 Subcontracts 0,00 0,00 0,00 0,00

5 Patient Costs 0,00 0,00 0,00 0,00

6 IT Services and Data Bases 0,00 0,00 0,00 0,00

7 Travels 1.500,00 0,00 1.500,00 1,07

8 Publication Costs 6.000,00 0,00 6.000,00 4,29

9 Dissemination 1.500,00 0,00 1.500,00 1,07

10 Overheads 9.500,00 0,00 9.500,00 6,79

11 Coordination Costs not permitted not permitted not permitted 0,00

Total 162.702,24 22.702,24 140.000,00 100,00

( Data changed during the moratorium period )
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Budget Justification

1 Staff Salary 2 person/months x 2 years x 5,675 € Rebora.

2 Researchers' Contracts UO3 will recruit two researchers with data analysis skills for 2 years (biostatistician and data scientist): €40,000
will be used to co-finance a PhD scholarship or a fellowship and € 80,000 for a researcher contract.

3a.1 Equipment (Leasing - Rent) NA

3a.2 Equipment (buying) Up to 2/5 of a high computational personal computer of about 3,800 euro.

3b Supplies NA

3c Model Costs NA

4 Subcontracts NA

5 Patient Costs NA

6 IT Services and Data Bases NA

7 Travels Travels for workshop or congresses to disseminate project results.

8 Publication Costs Open-access fees for 3 articles assuming 2,000 euro/article.

9 Dissemination Registration fees to participate at congresses/workshops to disseminate project results.

10 Overheads General indirect costs

11 Coordination Costs NA

( Data changed during the moratorium period )
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1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12

Literature review for case-detection algorithms UO1, UO2 01/01/2023 30/03/2023 88

Validation of algorithms (consistency between UO's 

populations and retrospective validity)
UO1, UO2 01/04/2023 30/05/2023 59

Prospective evaluation with clinicians from CdC UO1, UO2 01/06/2023 31/12/2023 213

M1

Literature review for prediction models (regression and 

ML)
UO1, UO2,UO3 01/01/2023 30/04/2023 119

Validation of algorithm predictive models using HADs UO1, UO2,UO3 01/04/2023 30/06/2023 90

M2

1.3

Integration of classification and 

prediction models for the 3 case-study 

HICDs

Generate a stratification/clustering of patients on the 

basis of disease(s), initial severity, risk of progression
UO1, UO2,UO3 01/04/2023 12/12/2023 255

1.4 UO1,UO2 01/10/2023 31/12/2023 91

Costitution of multidisciplinary working groups UO1, UO1 01/05/2023 30/09/2023 152

Definition of the optimal setting UO1, UO2 01/10/2023 31/12/2023 91

1.6 UO1, UO2, UO3 01/01/2024 01/12/2024 335

1.7 UO1, UO2 01/04/2024 01/12/2024 244

1.8 UO1, UO2, UO3 01/12/2024 20/12/2024 19

M8

Definition of indicators, SES variables and relevant 

resource consumption for each of the the 3 case-study 

HICDs

UO1, UO2 15/09/2023 01/01/2024 108

Identification of population strata at 31/12/2023 UO1, UO2 01/01/2024 30/03/2024 89

Calculation of the defined indicators, SES variables and 

resource consumption for each stratum and THP 

generation

UO1, UO2 01/04/2024 30/07/2024 120

M3

2.2 UO1, UO2, UO3 01/07/2024 20/12/2024 172

M9

3.1 UO1, UO2 01/06/2023 20/12/2023 202

3.2 UO1, UO2 01/01/2024 30/06/2024 181

3.3 UO1, UO2 01/10/2023 30/03/2024 181

3.4 UO1, UO2 01/06/2024 31/12/2024 213

M4

M5

M10

M6

M7

M12

M12

Year two

M
2
4

1.1
Development of new algorithms to detect 

the most prevalent HICDs

Integration of the existing HADs with clinical variables from CdC for the 3 case-study HICDs and for 

patients enrolled at pilot's CdC

End date LengthDESCRIPTION

Year one

M
1
2ACTION/MILES

TONE NUMBER

Submission of at least two manuscripts to scientific peer review journals (case-detection algorithms; predictive algorithms)

Definition of the THPs for the three case-study HICDs

Submission of at least two manuscripts to scientific peer review journals (development of THPs; evidence-based methods to achieve tailored supply-

Definition of evidence-based territorial diagnostic and therapeutic pathways

Estimation of the expected volumes on the basis of the dynamic stratification of the population

Implementation of the open data platform for the three THPs

Baseline analysis of demand/supply for ≥ 2 pilot CdCs

Operability of working groups for definition of care pathways in 2 pilot CdCs

Intermediate workshop to report on results and critical issues 

SPECIFIC 

AIM
SUB-ACTIONS INVOLVED UOS Starting date

Release of the eHealth platform for territorial clusters

1.2

 Adapting existing prediction models for 

disease progression for the 3 case-study 

HICDs

Application of the stratification system to the actual population of UO1 and UO2 through an eHealth 

platform for the 3 case-study HICDs

 Review and formulation of predictive algorithms for three3 case-study HICDs

Dissemination

3

1

Implementation of an open data platform to visualize the constructed health profiles for the 3 case-

study HICDs, including only anonymized aggregated data 

2

2.1

Development of a methodology for the 

construction of THPs for the 3 case-study 

HICDs

Restitution to clinicians of enrolled individual patient stratum and defined optimal setting of care 

through the eHealth platform for the 3 case-study HICDs

Periodic updates of patient' stratification for the 3 case-study HICDs

1.5

Definition of the optimal setting of care 

for each cluster/strata for the 3 case-

study HICDs

Review and formulation of diagnostic algorithms for 30 HICDs

Final workshop to share results with partners and stakeholders

Enrollment and recognition of the organization and volume of provision of the pilot CdC/OdC

Volume of service estimation and projections

Clustering-based estimation of needed healthcare offer in 2 pilot CdCs
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POSITIVE PREDICTIVE VALUE OF ALGORITHMS TO IDENTIFY 65 CHRONIC CONDITIONS

Figure 1. Algorithms currently used to identify 65 chronic conditions in Lombardy Region were first introduced with Deliberazione di Giunta Regionale n. 6164/2017 and later revised and updated
(English description in Corrao G, Rea F, Di Martino M, et al. BMJ Open 2017;7:e019503). In 2017, a validation study was carried out in ATS Milan aiming at validating chronic conditions registered
in the Lombardia Informatica database for 119878 citizens actively inscribed in the Regional Health Service and not residing in nursing homes. 167 general practitioners and 162 primary care
paediatricians were asked to confirm/refute existing diagnoses, and to report any diagnosis not included, for their patients. In all, 89% of 182477 existing diagnoses were confirmed and 13995
new diagnoses were reported. Sensitivity, specificity and positive predictive values of algorithms varied widely across different conditions. Here, PPVs are shown in descending order, with values
below the arbitrary 90% cut-off line colored in orange.



Figures 2(A-J). Results from the 2017 validation study. Here, Sensitivity is plotted against the False Positive Rate (1 – Specificity). Desirable values are above the bisector and close to the upper left
angle. While Specificity values are generally good with some crucial exceptions (i.e. asthma), there are wide differences in Sensitivity values. It should be noted that, due to the study design, only
patients with at least one chronic condition present in the database were included. Therefore, true Sensitivity in the general population without multiple pathologies may be underestimated.
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Figure 3. Diagrammatic representation of the network of infrastructures, platforms, resources and associated actions to fulfull the three aims of our project.


