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The ABC Study on Heart Disease

“ABC Study on HeartDisease Association”
website: www.abcheartdiseasestudy.org

Conegliano, 27gennaio2018

Al Sig. Presidente della Regione Veneto
Dott. Luca Zaia
Venezia

Oggetto: Rendiconto preliminare del terzo anno del Progetto Regionale
The ABC Study on Acute Coronary Syndrome)*
(*ABC is acronym for Adria, Bassano, Conegliano, and Padova Hospitals)

Gentile Presidente Zaia,

Desidero ringraziarla dell'opportunita che la Regione Veneto ci ha dato di lavorare sulla
malattia di cuore e neoplasie. Sara per noi un onore, oltre che un dovere, tenerla
informata sullo sviluppo ed i risultati del Progetto.

La nostra Associazione desidera chiedere, se la Regione loritiene diinteresse e utile, il
rinnovo perun altro triennio del presente progetto, cosi da proseguire il follow-up clinico-
scientifico dei pazienti,che & in corso da 17 anni. E proporne uno nuovo “Studio
prospettico sull'impatto prognostico nel lungo termine del trattamento
farmacologico dopo Sindrome Coronarica Acuta“ basato sullo stesso follow-up dei
pazienti. Nell'intero progetto particolare attenzione viene posta sulla prevenzione.

Desidero infine ringraziare le numerose persone coinvolte nel Progetto, per la loro
collaborazione ed il sostegno.

Con gratitudine, il pit cordiale saluto,
a nome dell’Associazione perlo studio e la prevenzione della malattia del cuore.

Giuseppe Berton
Cardiologia, Conegliano

giube s@alice.it
ospedale 0438663613
personale 3496078176
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Al Dr. Luca Coletto
Assessore alla Sanita’
Regione Veneto, Venezia

Al Dr. Alberto Villanova
componente V Commissione Consiliare
Regione Veneto, Venezia

Al Dr. Domenico Mantoan
Direzione Generale Sanita’ e Sociale
Regione Veneto, Venezia

Alla Dr.ssa Francesca Russo
Direttore Prevenzione, sicurezza alimentare, veterinaria
Regione Veneto, Venezia

Al Direttore Generale ULSS 2 Marca Trevigiana
Dr. Francesco Benazzi

Treviso

Al Direttore Generale ULSS 7 Pedemontana
Dr. Giorgio Roberti
Bassano del Grappa (VI)

Al Direttore Generale ULSS 5 Polesana
Dr. Antonio Fernando Compostella
Rovigo

Al Direttore UOC Affari Generali ULSS 2
Dr. Livio Dal Cin
Pieve di Soligo (TV)

Al Direttore UOC Cardiologia ULSS 2 Marca Trevigiana
Dr. Roberto Mantovan

Conegliano (TV)
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=28 Thc ABC Study on Heart Disease

Responsabile clinico-scientifico del Progetto:

Giuseppe Berton MD, FESC
U.O.C. Cardiologia — Ospedale di Conegliano (TV)

Co-Autori del Progetto Regionale:

Rocco Cordiano, MD
U.O.C. Cardiologia— Ospedale di Adria (RO)

Fiorella Cavuto, MD
Cardiologia — Bassano del Grappa (VI)

Francesco Bagato, MD
U.O.C. Cardiologia — Ospedale di Adria (RO)

Editing del Rendiconto del Progetto Regionale:
Beatrice Segafredo, MD
Cardiologia — Bassano del Grappa (VI)

Mattia Pasquinucci, PhD
ABC Study Association—Conegliano (TV)

Heba Talat Mahmoud, MD
ABC Study Association—Conegliano (TV)
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“Nel cercare qualcosa contano un'enorme curiosita, la
tenacia ed il persistere,nonostante le amarezze e le
delusioni: per ogni vittoria ti aspettano cento fallimenti”.

Albert Bruce Sabin

"Il sapere, dunque, trascende i singoli e viene a porsi oltre i
singoli, e si pone, di fronte all'uomo quale & di fatto, come
liberazione dalla passivita, in un giusto rapporto sociale.”

Platone, Repubblica

Questo libro & dedicato alle mille persone che hanno
lavorato con noi,

con impegno e buona volonta.

E a tutte quelle che ci hanno sostenuto, anche solo col
pensiero.

Responsabile del Progetto
Giuseppe BertonMD,FESC
Cardiologia, Conegliano
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The ABC Study on Heart Disease

Motto dell’Associazione:
Sequire il Paziente nel lungo tempo

Motto of our Association
Follow the Patient over time
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| The ABC Study on Heart Disease

ABC Study on Heart Disease Association
(A veneto Region Project)

Coordinatori Scientifici del Progetto Regionale :

Dr. Giuseppe Berton, MD, FESC
Presidente, Responsabile clinico-scientifico
giube.s@alice.it

Dr. Rocco Cordiano, MD
Vice-Presidente
rocco.cordiano@gmail.com

Dr.ssa Fiorella Cavuto, MD
Segretario

fiorellacavuto@me.com

Website: www.abcheartdiseasestudy.org

E-mail : info@abcheartdiseasestudy.org

Cod. Fisc.: 91041990267
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Campi di interesse

1. Sindrome coronarica acuta:

A) Disfunzione endoteliale acuta
B) Processo infiammatorio acuto
C) Scompenso di cuore

2. Follow-up a lungo termine nella sindrome
coronarica acuta:

A) Studio delle cause di decesso nel lungo termine
B) Analisi della sopravvivenza nel lungo termine
C) Ricerca di marcatori di sopravvivenza

3. Relazione tra sindrome coronarica acuta e
neoplasia maligna:

A) Tipi di neoplasia.

B) Tempo alla neoplasia, durata della neoplasia,
sopravvivenza

C) Ricerca si associazioni tra malattia di cuore e
neoplasia
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a)

b)

9)

SCOPO DEL PROGETTO REGIONALE

Il presente Progetto Regionale €’ realizzato dallABC Study Association. E’
interesse precipuo dell’associazione lo svolgimento di attivita’ di ricerca
scientifica e, in particolare:

promuovere e sostenere il progetto clinico-scientifico “The ABC Study
on Heart Disease”

promuovere e sostenere il progetto della Regione Veneto “The ABC — 4
Study on Heart Disease”, di cui alla deliberazione n. 748 del 14
maggio 2015

promuovere, sostenere e mantenere il website
“‘www.abcheartdeseasestudy.org,che é I'espressione del’ABC Study on
Heart Disease

supportare studi clinico-scientifici, specialmente sulla malattia
cardiaca;

promuovere la metodica di follow up a lungo termine del paziente come
metodo clinico per la conoscenza e la cura della malattia;

sostenere la produzione scientifica, specialmente, ma non
limitatamente, in riguardo allABC Study on Heart Disease.

sulla base ti tutti i precedenti punti:

- favorire la prevenzione della malattia cardiaca e neoplastica

- promuovere attivita’ formativa ed educativa per operatori sanitari e
cittadinanza.
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Capitolo 1

Presentazione del Progetto Regionale




LINEA GENERALE DELLO SVILUPPO TRIENNALE
DEL PROGETTO REGIONALE

PRIMO ANNO 1 giugno 2015-31 maggio 2016

* Follow up clinico dei pazienti dopo sindrome coronarica
acuta. Valutazione di mortalita’ globale, cause di decesso,
hard end point, trattamento farmacologico. Trattamento con
rivascolarizzazione coronarica (angioplastica o  bypass
aorto-coronarico).

* Incidenza di neoplasia

Arruolamento pazienti Incidenza Durata neoplasia

con Sindrome neoplasia
Coronarica Acuta
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SECONDOANNO 1 giugno 2016-31 maggio 2017

* Follow up clinico dei pazienti dopo sindrome coronarica
acuta. Valutazione di mortalita’, cause di decesso, hard end
point e trattamento terapeutico.

* Analisi di sopravvivenza riferita agli eventi fatali e non
fatali; analisi della sopravvivenza per mortalita’ globale e
mortalita’ da neoplasie.

* Tipo di neoplasia e tempi di neoplasia.

TERZO ANNO 1 giugno 2017-31 maggio 2018

» Continuazione del follow up clinico dei pazienti dopo
sindrome coronarica acuta, analisi della sopravvivenza per
mortalita’ globale e mortalita’ da neoplasie.

» Costruzione di modelli di rischio e ricerca di possibili
associazioni cliniche tra esposizione a rischio ed eventi
avversi.
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Burn 54 ded 01/D2015

(Codikr Interna 298792)

DELIBERAZIONE DELIA GIUNTA REGIONALE n 748 del 14 magpio 2015

Approvazione dello Studio prospeltico su Neoplasis malizza dopo sindrome cornancs aceta. The ABC - 4 study on
soude coronary syndrome.
] Songd ¢ tptene pubbiin)

Note per la traspere
on 8 preseme provvedimento 5| approsa lo sealio sulle neoplasie dopo wa sisdmome comnanca acute [ peaene
provvedimraio non comporta spes per (| hlanck makmale.

UAmesor Loca Colebio rilerise quanto segue

Il programmu “Guadagnar Salute- rendere facill je scele salutar’™, approvaso ooe DUE.CM. del 4 maggio 2007, prevede i
potenziamento a livelo regionale di polttiche e stratepic 3 sostegno dellz promo sone della sabate, secondo | principi e
Fimplemenceione delle riond & compelerra mgionale pevist dal Programma nalonale ~Geadagnare Satate - rendeme facill
le soele salutan™.

Secondo | dati delf Organtz arione Mondiale della Sanits (OMS) 136% del doaesd ¢ 8 75% delle spese santtare & Furopa od
i Malia sono cassate da sicur patologle (malate cardiov asoolart, tumeet, diabete melitto, malatile respiratore cronice od
itz ) che harmo tn comune fatort & rischio modeicaha, quati il famo, 'ofesit ¢ sovrappeso, Tabuso di alook, 12 edentariels,
Pecaesso di prass nel sasgue e Tiperensione areriosa, & evidente che 12 mancala arlone 2 di esd comporta un aumenio di
maortl pematre o & malase evitabill

Con Deliherazione defa Ginta Reglonale n 1565 del 26 agosto 2014 12 Regiome ha previsio che & ognl Azkenda Ulss 18
programma menssenak “Godagrare Saluke - render facill ke soelle salman” venisse svilmppato mediante 1a costite oo &
Crnuppd Azendald Guadagnane Sahee, formalizzati con delibere dei Diretiont Generali deile Axlendr Ulss. Quesio consente di

w lluppere nel emitodo & compelesra & mionl per [ conrasto del peincipall fetorl di fischio (abtadine al famo, wdentacie s,
2lcol, alimestaricae scorreita), in accordo con le lince strasepiche regsonald Fertanio a Ivello o eadale, sell ottica

de If inke neetiocialied e multifationialila, @ stata desposta la costitezione &' 3o svfluppo di tavall di favoro intersettorial,
Patto grione & zocord! formall inkersetioctall, Favy ko e Jo svilppo di eioni miessettona & promaesone della saluke

L.a Sindrome coronarica scula o SCA & uma defintrsome che nunisce ke diverse manifestoionl diniche della cardiopatia
Ische mica & curable w diagnosticata in fretts, | tratament! vartano 2 ecomda del sepnd, sinoont ¢ condiriont i salue pearnale.
Pochi so00 23 studl che o oocupeno, peet, dele soideue defla malata rel dngo eomine e che repociod slata B SCA e b
divere meoplasie

Nelle Ariende Ulss n 3 di Bassano del Geappa, n.7 & Conepliano, = 19 di Adria e peesso FAzienda Ospodaliena di Padova 9
sta portando avans uno studio ciinico-scieatifico complesso o artioolato sulls Neoplasta maana dopo 1 sindrome coronarica
aCua

In qar sTambso & stao realtezato un peimo studio che ha mwestigato | fattor! asocials a 10 anm & soprosy iverza lihera da
everel gravi dopo M sindrome coronarica acuea (Prdictorns of ten-jear event-free survival in patients wich acute =y ocardial
Infarceon /The Adria, Hamamo, Conegliano, and Padova Hospitals A RO | seaty on oy ocardial sfanaios- 2012) of un wooado
studio che ka iImvestigato | fattor assoctati alla morialia ed alle cawse di decesso in um follow op di 12 anni dopo 12
SCA{Prospective history of ong-erm mortality and modes of death in patients discharped afier acuie comnary sy ndrome: the
ARC-2 * stndy on acuke coronary syndrooe- 2014)

Rappresenta uxfwterom ed (mponante fase 2 malzarione deBo sesdio & cul AlTABegato "A™ al paesente provvedimensa,
cie me costitnisae parte integranke, i cwl obietsvo & qoelio di valutare Yincidenza delie neoplasic maligne & sogaetd che kamno
2vulo & sindrome coronanica acuta (SCA ) sepusdoll per 15 annd s dianie un foliow -up cimion periodian.

¥ isia Nimpoctanza che ¥ stodio k2 saiTampliamento delle conosceme will per Mndividus iome poseroeiall faton di rischio
riguardo alle meoplasie maligne post SCA |, al Nine di sostenem 12 faetibisits deido studio si ritiene & delermenare in euro
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30.000,00 I impono massimo delle obbligwrion! & spesa alla col assuw kome prowveders, in favore deil Azieoda Uiss o7, con
progrio atio {1 Detpente del Segom Promaeione e Sviluppo igiene ¢ Sanila Pubblica disponendo la coperten Nnanelaria s
capitoio 102324 ~ Spesa santaaria correnee per U Ananciamenio det LEA- Gexione rankoria A coemeraa presio (o Reglone -
Trasferiment correndt”. Lo studio sara riftrere (abile sulla base deBa valutarione del rsgdatl per | seoarssivi due 2oni, cnde
consentie di compie e i1 oiclo & analisl

A2 luce & queste conssderae dond s rilkene & approvare 1o Stadko prospettico se Neoplasia maligra dopo sindsome coromasica
scula The ABC - 4 study oo acule coronary syndrome™ di cwl all’Allegato “A™ al presente provvedimento che ne costiiulsa
parts ireeprants
I meleom conclude 12 propria mlarione ¢ propone affsppecnarione deils Gents Reploaale (l sepaenie provoe dimenio.

LA GIUNTA REGIONALE

Udzo 8 latore, 1l quale d atlo che la stnttura proponente ha atestato Favwenuts repolane istrattona della pratica anche in
ondine alla compatihilita con & vigente kepisla jone statale ¢ mghonale;

Visto (1 D PCOM del 4 maggso 2007;
Visto Tarticoio 4 della L.R. 171997, sucarssivamenke (nkeprato e modificatn dalta 1R S42012;
Visto Part 7, comuma 2, kit o) defla Eogae Reglomle i 54 dol 31 diavssbre 2012:
Vo 12 Dedferwione defla Glunta Kegionake n 1565 del 26 agoso 2014
delibera
1) i prendes atto & quanto expresso in premesa, che conituisa pare meegranie o sossanrize del preseoe prove dimento;

2) di appeovare Jo "Studio prospettico sz Neoplasis malipna dopo sindrome coronarica scula. The ABC - 4 study on acule
corcmary syndrome” i cul @TA Begato "A™ a presente provvedimenso che ne costimisce pere inegranie;

3) di dewrminare, al Mine & soskene & fatibilit dello seadio & cal al pato 2), In ewro 31.000,00 Mimporio masimo delle
obbipaziond di spesa afla oo asunzione provederd, n fevore deif Azienda Uls n7, oo proprio atio i Derigente del Setion
Promaeione e Svioppo Igiene e Sania PMubbiica disposendo 12 copertura fNinanelana saf capiiolo 5.1 02324 * Spesa sanbarie
carreme per U frangameny; det LEA- Gesione sangaria Accen g pressy &t Repione - Traserimen( corrent ™,

4) i dare atwo che lo studso &4 cul al punto 2 sard rifinam tabile per & saoaessivi dae annd suila base della valutarione det
rivada;

5 4l ;caricar l2 Sezione Atturrione Programmazione Santria alfesecuwsone del presenie ao;

6) & pubblicaz 1 prosente provvedizeato sa Sollettino Umliclak delia Regione Venelo
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HLPRESIDENTE

Venezia, 3 marzo 2016

Preg.mo dr. Berton,

La ringrazio per avermi informato sui nuovi swiluppi dellimportante progetto
regicnaie "The ABC Study on Acute Coronary Syndrome”, che la Regione del Veneto na
voluto sostenere alfinterno del pii ampio programma nazionsle “Guadagnare salute —
rendere faclll le scelte natural®.

La Regione crede fortemente nella ricerca, come in quella portata avanti datia Sua
équipe. Sarebbe, davvero, auspicabile che questo studio prospettico diventasse un piccole
caso Framingham. [ presupposti ¢ sono! un‘indagine epidemiclogica sviluppata sul lungo
pericdo e sulla raccolta di dati statisticl — sclentificl, relativl al pazenti manitoratl.

Riconosco che si tratta di un Bvord presoso svolto d3 persone competenti @
mativate a2 migliorare la salute dei nostri attadini, in sintonia con le azioni poste in campo
dalla Regione in ambao sanitario.

In attesa di essere aggiornato sui futur sviluppi dello Studio, auguro buon 1Bvoro 8
Lel e al suol colleghl degll Ospedali di Adria, Bassano del Grappa, Conegliano ¢ Padova
coinvolti ned progetto.

Cordlaimente,
Luca Zala

AAAAAAANAANNANBNAANAANANANANANANANNN
Preg.mo Signor

Dr. Giuseppe Berton

Responsabie Clinico — Sdentifico del Progetto
regionake “The ABC Study on Acute

Coronary Syndrome™
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@ o ABC Study on Heart Disease

“ABC Study on Heart Disease Association”
website: www.abcheartdiseasestudy.org

Conegliano, 31maggio2016

Al Sig. Presidente della Regione Veneto
Dott. Luca Zaia
Venezia

Oggetto: Rendiconto del primo anno del Progetto Regionale triennale The ABC
Study on Acute Coronary Syndrome)*
(*ABC is acronym for Adria, Bassano, Conegliano, and Padova Hospitals)

Gentile Presidente Zaia,

Accludo questa lettera al rendiconto del primo anno del Progetto Regionale in
oggetto, per ringraziarla dell’'opportunita che la Regione Veneto ci ha dato di
lavorare sulla malattia di cuore e neoplasie. E per il sostegno concreto che la
Regione ci da, ad un progetto clinico-scientifico che dura da molti anni.

Il presente rendiconto nporta: 1) lo sviluppo del progetto, 2) i nsultati
osservazionali di base, 3) l'attivita formativa professionale e 4) divulgativa
associata all'intera ricerca.

5) Include anche i risultati scienfifici principali riporiati nella letteratura
internazionale.
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Principalmente il primo anno e’ stato dedicato all'esame del follow up di 17 anni dei
pazienti con valutazione di:

*mortalita globale,

*cause di decesso

«eventi cardiovascolari non fatali

*neoplasie (esordio, durata, sede)

«terapia farmacologica durante lintero follow up

*procedure di rivascolarizzazione meccanica di angioplastica percutanea non primaria
durante I'intero follow up

procedure di rivascolarizzazione meccanica con by pass aorto coronarico durante l'intero
follow up.

Il secondo anno sara dedicato alla continuazione del follow up clinico e all'analisi delia
sopravvivenza riferita agli eventi fatali e non fatali.

Il terzo, alla continuazione del follow up clinico, alla costruzione di modelli di rischio e
ricerca di possibili associazioni cliniche.

Vorremmo inoltre, mentre lavoriamo sulla relazione nel lungo termine tra queste due
malattie, puntare la nostra attenzione anche sulla prevenzione e su aspetti formativi per
operatori sanitar e cittadinanza.

Sara per noi un onore, oltre che un dovere, teneria informata sullo sviluppo ed i risultati
del Progetto.

Desidero infine ringraziare le numerose persone, della Regione Veneto, Venezia, delle
ULSS coinvolte e dell'’Associazione ABC Study, coinvolte nel Progetto, per il lavoro ed il
sostegno.

Con gratitudine, il pit cordiale saluto,
a nome dell’Associazione per lo studio e |a prevenzione della malattia del cuore.

Giuseppe Berton
Cardiologia, Conegliano

ai G
ospedale 0438663613
personale 3496078176
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Al Sig. Presidente della Regione Veneto
Dott. LucaZaia

Venezia

Oggetto: Rendiconto del secondo anno del Progetto Regionale triennale
The ABC Study on Acute Coronary Syndrome)*
(*ABC isacronym for Adria, Bassano, Conegliano, and Padova Hospitals)

Conegliano,31gennaio2017
Gentile Presidente Luca Zaia,

Accludo a questa lettera il rendiconto del secondo anno del Progetto Regionale in oggetto, per ringraziarla
dell’opportunita che la Regione Veneto ci ha dato di lavorare sulla malattia di cuore e neoplasie. E per il
sostegno concreto ad un progetto clinico-scientifico che dura da molti anni.

Ora questo progetto ha acquisito caratteristiche, a cominciare dalla lunghezza del follow up (completati 17
anni), chelo rendono unico alivello internazionale.

Vorremmo anche proporre 2 nuovi progetti da affiancare a quello in atto, se lanostra Regione li considerera
di interesse.

Inoltre portiamo avanti il corso di Statistica Medica, il primo a livello ospedaliero in Veneto, che ha avuto
insperato successo, con partecipanti da ogni parte della Regione.

La Regione ci stimola anche a fare “prevenzione della malattia cardiaca” e cerchiamo di impegnarci per
qguello che possiamo.

Tutto questo senza nominare del progetto neoplasie nella malattia di cuore, una materia che credo possa
essere considerata “un dramma nel dramma” soprattutto per i pazienti. Su questo spero pianteremo un
progetto scientifico “strong”.

Tengo pero a direche la base di tutto questo e strettamente clinico-pratica, e si fonda sul modo che usiamo
di seguire il paziente.

Sarei contento se, pian piano, anchein Veneto e in Italia, si affermasse |'idea che seguireil paziente nel lungo
tempo, & cruciale...per mille cose, ma qualche segnale c'e.

Con gratitudine, il piu cordiale saluto,

a nomedell’Associazione per lo studio e la prevenzione della malattia del cuore.
Giuseppe Berton

Cardiologia, Conegliano

giube.s@alice.it

ospedale 0438663613
personale 3496078176
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Capitolo 2

The ABC Study on Heart Disease




" The ABC Study on Heart Disease

The Association Act (statuto associazione)

STATUTO dell' "ABC Study on Heart Disease Association (A Veneto Region Project)”

Articolo 1 - Tra gli aderenti al presente statuto si costituisce una Associazione denominata “ABC Study on Heart Disease Association” (A Veneto Region Project)”.

L'Associazione & ordinata ed amministrata ai sensi degli articoli 36 e seguenti del Codice Civile, dal presente Statuto e dalle deliberazioni degli organi sociali.

La sede sociale & in Conegliano (TV) via Colombo n.74. L'Associazione con delibera del consiglio direttivo ha facolta di variare sede sociale, di istituire sedi secondarie e di svolgere le proprie
attivita anche al di fuori della propria sede sociale. L'Associazione pud aderire ed affiliarsi ad altre organizzazioni, enti ed associazioni operanti in Italia e all'estero.

L'’Associazione non ha scopi di lucro ed & aperta a tutti indipendentemente dalle opinioni politiche, confessionali ed ideologiche e dall'appartenenza a categorie, enti e razze diverse.

Articolo 2 - L'Associazione intende perseguire esclusivamente finalita di solidarieta sociale, ad eccezione di quelle ad esse direttamente connesse ovvero accessorie. Scopo dell'Associazione
¢ lo svolgimento di attivita di ricerca scientifica di particolare interesse sociale. In particolare I'Associazione intende:

a) promuovere e sostenere il progetto clinico-scientifico “the ABC Study on Heart Disease”, gia operativo dal 1992.

b) promuovere e sostenere il progetto della Regione Veneto “the ABC-4 Study on Heart Disease”, DGR del Veneto n°748 del 14 maggio 2015.

C) promuovere, sostenere e mantenere il website: www.abcheartdiseasestudy.org, che é espressione dell'ABC Study on Heart Disease.

d) supportare studi clinico-scientifici, specialmente sulla malattia cardiaca;

e) promuovere la metodica di follow up a lungo termine del paziente come metodo clinico per la conoscenza e la cura della malattia

f) sostenere la produzione scientifica specialmente, ma non limitatamente, in riguardo all'’ABC Study on Heart Disease.

L'associazione inoltre potra svolgere attivita direttamente connesse a quelle istituzionali, destinate al reperimento di fondi, ovvero accessorie in quanto integrative delle stesse, nei limiti
consentiti dal D.Lgs. del 4 dicembre 1997 n. 460 e successive modifiche ed integrazioni.
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The ABC Study on Heart Disease
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Progetto Regionale Neoplasie, ABC*-4 STUDY




Partecipating Institutions

Adria Hospital Bassano Hospital Conegliano Hospital Padova Hospital

In 1992, a little group of medical researchers and other participants embarked on an project
to investigate new clinical factors for heart disease, studying patients with acute coronary
syndrome and following them for many years. Today, the observations on the long-term
survival after acute coronary syndrome are internationally acknowledged. Main results
appears on the most important cardiovascular texts across the world. The study is called

“the ABC heart disease study’.
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The beginning, 1992...
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This study would never be done without the help of many

people who shared with us their knowledge and

experience and passion.

To all of them goes our deep gratitude !

Forse tutte queste persone in tutti questi anni hanno

contribuito a costruire alcuni pensieri nuovi sulla Medicina.
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Primary Investigators

ABC Heart Disease Study Primary Investigators

Giuseppe Berton, MD, FESC
Consultant Cardiologist

Conegliano General Hospital, italy

Rosa Palmieri, MD
Consultant Cardiologist

Adria General Hospital, Italy

Paolo Palatini, MD
Professor of Medicine

University of Padova, Italy
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‘) The ABC Study on Heart Disease

Rocco Cordiano, MD
Consultant Cardiologist

Adria General Hospital, Italy

Fiorella Cavuto, MD
Consultant Cardiologist

Bassano del Grappa General Hospital, Italy
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La questione fondamentale e:

“Cosa accade dopo l'infarto di cuore?”

“Di tutto...l”
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Prognosis. ..

“In acute diseases it is not quite
safe to prognosticate either death
or recovery.”

460 b.c. Aphorisms, II, 19

Ippocrate
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The Progressive Development of Cardiovascular Disease

Risk Factors
Endothelial Dysfunction
Atherosclerosis
CAD

Myocardial Ischemia

Coronary Thrombosis

Myocardial Infarction

Arrhythmia & Loss of Muscle

Remodeling
Ventricular Dilation

Congestive Heart Failure

Endstage Heart Disease




; Albumin Excretion Rate Increases During Acute
BRAUNWALD"'S Myocardial Infarction and Strongly

. .
I I E Q R T Predicts Early Mortality
Giuseppe Berton, MD; Tiziana Citro, MD; Rosa Palmicn, MD; Stefania Petucco, MD;
DI S E ! S Renzo De Toni, DBSc; Paolo Palatini, MD

Background This study was undertaken to assess whether in hospital according to whether they had normal AER,

albumin excretion rate (AER) increases during acute myocardial microslbuminuria, or overt albuminuria, mortality ratc pro-

infarction (AMI) and whether it predicts in-hospital mortality. gressively increased with increasing levels of AER (P< 00011}

A TEXTEOO KO B \R DIONASCULAR Methods and Resuits The study was carried out in 496 In a Cox's proportional hazurds model, AER was @ better
M ”” | \ I ?ulzjcctﬁladmillﬁd‘l:x‘l‘u{gilal l'?r suf?’cdcd AMII..O.flhcw. \M} predictor of in-hospital mortality than Killip class or echocar-

diographic left ventricular ejection fraction. A cutoff value of
A a H ‘ 50 mg/24 h for first-day AER and 3(t mg/24 h for third-day AER
£ yielded a sensitivity of 92.3% and of 88.5% and a specificity of

merican | cart 724% and of 79.3%. respectively, for mortality. Adjusted
AS.\()Clatl(m. relative risks for the two cutoff values were 17.3 (confidenee

limits, 4.6 o 112.7) and 84 (confidence limits, 2.4 10 393)

5 respectively.

L,t’am and L[w’_ Conclusions These data show that AER increases during
AMI and that it yiclds prognostic information additional to that
provided by clinical or echocardiographic evaluation of left
ventricular performance. (Circulation. 1997;96:3338-3345.)
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Capitolo 3

Risultati preliminari ABC Study
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1he
American Journal

American Journal of Cardiology Of
April 1, 2012 Cardiology

Predictors of Ten-Year Event-Free Survival in
Patients With Acute Myocardial Infarction
(from the ABC Study on Myocardial Infarction)*

(*ABC is acronym for Adria, Bassano, Conegliano, and
Padova Hospitals)

Order of Authors: Giuseppe Berton, MD; Rocco Cordiano,MD;
Fiorella Cavuto,MD; Giulia Giacomini, PhD:; Renzo de Toni,PhD:;
Paolo Palatini,MD.
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Sebbene siano ampiamente studiate le cause di mortalita a breve termine

dopo Sindrome Coronarica Acuta (SCA), ad oggi sono pochissimi gli studi nel

lungo termine.

In questo studio del 2012 sono stati arruolati e seguiti con un lungo follow up

(tuttora in corso) 504 pazienti con SCA.

uninvestigated. We analyzed noninvasive clinical variables in association with long-term
EFS after AMI. The present prospective study included 504 consecutive patients with AMI
at 3 hospitals from 1995 to 1998 (Adria, Bassano, Conegliano, and Padova Hospitals [ABC]
study). Thirty-seven variables were examined, including demographics, cardiovascular risk
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567 eligible patients
(on admission to intensive care units)

62 patients excluded:
-Lack of consent n=6
-Concomitant disease n=33
-Death within 72 hours n=7
-Insufficient data n=12

-Inclusion in randomised trial n=4

v

505 patients enrolled

|

40 in-hospital deaths

465 patients alive at discharge

.| 1drop-out

464 patients at follow-up end

e

409 patients with events
e (597 cumulative events)

145 patients alive with CV events | | 264 all-cause deaths
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Adverse events in 504 AMI pts through 10 year follow-up
at Adria, Bassano and Conegliano Hospitals (1998-2008)
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40 proportion of event-free patients (%)*
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Predictors of Ten-Year Event-Free Survival in Patients With Acute
Myocardial Infarction (from the Adria, Bassano, Conegliano, and
Padova Hospitals [ABC] Study on Myocardial Infarction)

acute heart damage. In conclusion. 10-year EFS was strongly associated with 4 factors (ABC
model) typically neglected in studies of AMI survival, including estimated glomerular filtration
rate, albumin/creatinine excretion ratio. a history of angina. and previous myocardial infarc-
tion. This model had greater predictive power and improved the power of 2 other models using

Lo studio dei dati raccolti dopo 10 anni dalla sindrome
coronarica acuta ha evidenziato il ruolo di alcuni fattori
sulla sopravvivenza dopo infarto, dai quali &€ nato I"ABC
model”. Tale modello di rischio si basa sullo studio dei
soggetti “event-free”.

E’ nostra intenzione produrre un calcolatore per stimare |l
rischio nella popolazione affetta da Sindrome Coronarica

Acuta
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L’ABC model si fonda su 3 punti:

Storia di danno cardiaco
precedente infarto miocardicoo
angina pectoris

Disfunzione renale
Filtrato gomerulare renale

Disfunzione endoteliale

generale acuta
Rapporto albumina/creatinina urinaria
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Berton et al., IntJ Cardiovasc Res 2014, 3:2
hitp:/idx. doi.org/10.4172/2324-8802. 1000160

-\ International Journal of

~
g‘f.&j Cardiovascular Research

Research Article A SCITECHNOL JOURNAL

Prospective Histmy of Lone- Lo scopo del presente lavoro
T Mortalitv acd Mod “f del 2014 era quello di
erm Mortality and Modes 0 esaminare il valore prognostico
Death m Patients Discharged di molteplici caratteristiche
After Acute Coronary cliniche sulla mortalita a lungo
=l Ak ] termine e le cause di decesso
Syndrome: The ABC-2* Study dopo Sindrome Coronarica
on Acute Coronary Syndrome Acuta con un follow up di 12
Giuseppe Berton™, Rocco Cordiano’, Rosa Palmieri’, Fiorella anni.

Cavuto®, Marco Pellegrinet and Paolo Palatini®

Conclusion

The ABC-2 study identified clinical predictors of long-term
mortality after ACS that might help prognostication, patient
education, and risk modification. Furthermore, the present study

showed that the analysis of the modes of death might improve the
risk assessment.
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Panel a

association with all-causes mortality and single causes of death

mall causes mCAD/HF mSD = other CV ®non-CV

left ventricular ejection fraction {negative)

body mass Index (non linear)
previows myocardial infarction
Killip class>1

albumin excretion rate

X ) Wt aextralar mect o lachen | eagee|
pre-hospital time delay

predasdd 1w o

Panel b
association with all-causes association with a single cause of
mortality and no single cause death, and no association with
of death all-causes mortality

W all causes WmCAD/HF mSD mother CV mnon-CV

diabetes mellitus

blood glucose (non linear)
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Capitolo 4

The ABC*-4 STUDY on HEART
DISEASE
Progetto NEOPLASIA




Avanzando nel follow-up dei pazienti con storia di
Sindrome Coronarica Acuta le cause di mortalita’
extracardiache, tra le quali spiccano le neoplasie
maligne, aumentano marcatamente rispetto alle cause di

mortalita’ cardiaca...

22| | REGIONE prt VENETO )

giunta regionale — 9/ legislatura

ALLEGATOA alla Dgr n. 748 del 14 maggio 2015

Studio prospettico su Neoplasia Maligna
dopo Sindrome Coronarica Acuta:
The ABC* - 4 Study on Acute Coronary Syndrome
* (Adria, Bassano, Conegliano, Padova)

SCOPO DEL LAVORO

Obiettivo del nostro lavoro ¢ studiare l'incidenza di neoplasie maligne nei pazienti con
SCA, arruolati nell'ABC Study* (Adria, Bassano, Conegliano, Padova Holspitals), seguiti in
modo prospettico per lunghissimo tempo (15 anni). Inoltre, individuare tra le caratteristiche
cliniche ed i trattamenti terapeutici, incluse le procedure di rivascolarizzazione, eventuali

fattori di rischio o associazioni per l'insorgenza di neoplasia.
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Studio prospettico su Neoplasia Malizna
dopo Sindrome Coronarica Acuta:
The ABC* - 4 Study on Acute Coronary Syndrome
* (Adna, Bassano, Conegliano, Padovs)

INTRODUZIONE

I 2 lavon sciennfici pmi recend gZia realizzati nell’ambito dellABC Smdy on  Acute
Coronary Syndrome (ACS), sono st entrambi pubblican neghi Stat Unio (4merican
Jowrnal Of Cardiology 2012 e Internanonal jowrnal of Cardiovaszcular Research 2014).

Un primo studio ba mvesagato 1 fartor] assodat a 10 aomd di sopraviivenza libera da evend
gravi dopo Iz sindroms coronarica acuta (Predictors of ten-year event-See survival in patents
with acute mivocardial infarction The Adna Bassano, Conegliano, and Padova Hospitals
[ABC] study on myocardial infarction- 2012) ed un secondo smdio che ha investigato i
fanon associat alla mortslita ed alle canse di decessom wn follow up d& 12 anni dopo la
SCA(Prospectve hustory of long-tenm morality and modes of death m panents discharged
after acuze coronary syadrome: the ABC-2 * smdy on acute coronary syndrome- 2014).
Sebbene s1apo ampiaments smdiate le cause di mortalita 3 breve termine dopo la Sindromes
Coromanca Acuta (SCA)'. ad ogz1 sono pochussinu zii studi nel hmgo temmune Alcwn
hanno poste In evidenza come, avanzando nel follow-1p del pazenti con storia di SCA, le
cause di mortalits extracardiache tra le quali spiccano le peoplasie malisme prendono il
sopravvento sulle canse di moralita cardiache '

SpoonDB PuLmPJ Suui\[ HolmsDRIr GenhBI WCS Lannon RJ, Monssa ID, Siman KD,
Gulati R Circulation. 2014 Mar 25;129(12):1286-94. doi- 101161 CIRCULATIONAHA 113.006518 Epub

“014 Feb 10

?odnrunl’ Bm:'rn:mad;\' WRWMK.H“Q'J«S Kmtrup] Holmnng’ Clammanien P,

Engstrom T, Grands P, Saunamsk: K, Jorgensen E.

IAnColled:ol 2014 Nov 15:65(20):2101-5. doi: 10.10167 a2 2014.08.037. Epub 2014 Now 10.
outcomes and causes of death after acute corcmary s n s in the bolo

\':p:nnif.‘l'ag&im}". Ortolani P, Nomcini G, Cint L, Bacchi Reggiani ML, Marino M, Lorezzind M,
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Qualche autore ha osservato aspetti di parallelismo tra il processo arteriosclerotico,
infiammatorio, e neoplastico.” Mancano miavia smdi prospertici che nicerchino potenziali
famon di nschio per neoplasia post SCA

SCOPO DEL LAVORO

Obiemvo del nostro lavoro e studiare I'incidenza di neoplasie maligne nei pazienti con
SCA amuolan nell'ABC Study* (Adna, Bassano, Conegliano, Padova Holspitals), segwti in
modo prospettico per lumghissimo tempo (15 an). Inoloe, indriduare tra le caranensache
cliniche ed 1 tamament terapeunc:, inchwse le procedure di nvascolanzzazons, eventuah
fattori di rischio o associazioni per I'insorgenza di neoplasia.

MATERIALI E METODI
599 pazienni affett da SCA, amuolati nell'ABC Study, con assenza (per protocollo) di
malama npeoplastica all'armolamento, somo st seguifi prospetticamente per 15 anmi
mediante follow-up clinico penodico. Di ciascuno di 2531 Sono regisrate;

1) conparsa di neoplasia malizna

2) sede della malattia

3) data di dragnosi e durata dalla patologia

4) data di decesso per steroplasia.
Abbiamo moltre rezistrato, in accordo col prococollo di sdio. i dati demografici, clinico-
cardiaci, evenmali procadure & terapie assumte

RISULTATI

Ci prefigziamo di completare 1a raccolta e I'analisi ded dan statistico'scienufiche enmo 1l
termuine del 2015,

Insultat cosl Oftexmn 3TANNO Presentat Presso:

-ULsS 7

Bugan: G, Corsni A, Seomprizi F, Nammi S, Tricoci P, De Paloaa R, Rapeez: C, Malandn G.
Am J Cardiol. 2015 Jaz 15,115(2):171-7. dod: 10.10165.2x0jcard 2014.10.019. Epub 2014 Oct 29.
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- Regione Vensto
- ev. pubblicazioni scentifiche nazonali 2 internazionali (in base all'inportanza ded
jsultati)

Unita Operativa & Riferimento del progetto:
Cardiologia, O.C. Conegliano, ULSS 7, Veneto

Responsabile clinico - scientifico del progeto:
Dort. Giuseppe Berton MD. FESC,

Collaboraton principeli del progetto:
Cardiolozia, O.C. Conegliano, ULSS 7, Veneto
Dott. Francesco BagatoMD

Cardiologia, O.C. Adria. ULSSI19, Veneto
Dott. Rocco Cordizno MD

Cardiologia, ULSS 3, Bassano del Grappa, Veneto
Dott ssa Fiorella Cavuto MD

* Ashsrosclerows. Cancer, Wound Fealing. and Inflamsmation — Shared or Pamnsl Eveintion
Lucas A /Int J Cardiovasc Res 2012, 1:1
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Bur n. 54 del 01/06/2015

(Codice interno: 298792)

DELIBERAZIONE DELLA GIUNTA REGIONALE n. 748 del 14 maggio 2015
Approvazione dello Studio prospettico su Neoplasia maligna dopo sindrome coronarica acuta. The ABC - 4 study on

acute coronary syndrome.
[Sanita e igiene pubblical

Lo studio interessa tre diverse aree geografiche
corrispondenti al territorio di tre diverse ULSS Venete, la cui
popolazione afferisce ai tre ospedali coinvolti dallo studio

originario (*ABC Adria Bassano Conegliano Hospital).
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The ABC* - 4 STUDY
on HEART DISEASE
ACS patients by ULSS by City

Bassano del Grappa 32,1%
Romano d'Ezzelino 12,6%

REGIONE DEL VENETO
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The ABC* - 4 STUDY
on HEART DISEASE
ACS patients by ULSS by City

Conegliano 20,7%

Vittorio Veneto 19,2%

REGIONE DEL VENETO Susegana 6,9%
........................................... Pieve di Soligo 5,3%
U I_SSZ Vazzola 5,3%
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Mareno di Piave 2,7%
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The ABC* - 4 STUDY
on HEART DISEASE
ACS patients by ULSS by City

Adria 37,7%

Cavarzere 13,5%

Taglio di Po 7,9%

REGIONE DEL VENETO Ariano 6.7%
U lSSS Porto Tolle 4,8%
N B o W Loreo 3,6%
R Corbola 3,2%
Rosolina 2,8%
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Portoviro 2,0%
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Risultati Primo Anno
del Progetto Regionale
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Guntad réqlonale
MCRITON 017 DEL .. .1.3.“5@;. 205

OGGETTO: "Stadio prcspertioo su Neoplasia saligns dopo simirome corvearict scata. The ABC - 4 study on
Ruge cordniry synclrome” . Impegno di spesa ¢ liquidazione.

NOTE PER LA TRASPARENZA

con il presere provvedimento si impegna por 1l 2005l somma complessiva di aso M000,00, a fasoee
dell’ Aziends Ulss . 7 ddi Pieve & Sofigo, al fine di assicurare Je attivith dello “Studio prospetrica su Neavplasia
malsgne dopo sndeonse coronarica aceta. The ABC - 4 study on nose sovonary syndsone™, La spesa sard da
mputarsi a capriolo 102324 del bilancio regweale i eserciza 2015,

LL THRIGENTE
SETTORE PROMOZIONE E SVILUPPO IGIENE E SANITA" PUBBLICA

Ceosiderno che la Siedrome coransncs sosta o S04 & e definmaone che runisce be diverse mandesiarsant
cliniche deffa cardiopatia ischemics & curabide se dingnosticita in freta, 1 trattamventi voraso a socouda dei
segni, del simtomd ¢ delle condizioni di salute gemerali. Pochl soeo @l studs che sl cccuprn, pend,
delllinciderwa della malattia nel lungo termine € che oporma ¢ A la SCA 2 & daverse neoplasie.

Daro atto ¢ con proviedimento di Giunta Kegionale n. 748 del 14052018 ¢ a0 approvaao 1o Stadio
prospetiioo su Neoplasia maligoe dopo sindrome coromnca oo The ABC — £ stady om acwie ooromary
syndrome il cui obiettivo € guello di valutare 'ocidenzs delle nooplisic maligne in sogpetti che hammo avato
sindrome corenanca acats {SCA) seguendol: per 15 aoes madinoae un follow-up clinico periedaci.

Vista Piponanza che lo studio ha sull‘ampliianento delle cososcenze will per | individhazione o potenziali
fattont & nsclue riguando alle poaplisie wabigne post SCA, s ritienc di sostenerlo impegrando fa somma di
curo SO00,00, su! capitolo & spesa 132324 (Spesa Sanitarie Coreente por (! finanshowcnto o L84
Gustionsy Samtaniy Accemtrata presse Sa Regnone - pasfonimen) coveent LR, J0I0%4 n $5 - 20. C. |
premio B vt ADLgy 23062008, n 118 - are 22 LR 020420035 w11} 33 llans regonale di esercizio
201 S'che presents Ja pecessaria disponibalitd, & fivore dell”Azienda Ulss w7 i Pheve di Solige

Psto stho che lake finanmamento dovrd essere utilizznn per i craione, (| messammeno ¢ apgomamentoe
del database sul trattamento farmacologien, sul raeleneo tiperfusive CorDUInee IMUCCAncn Ion Prifmaro ¢ su
lo stroke reinfarie mipcardico cosi come idicano rel pismd Granxinrs, predisposto dad referente sciemifico del
prapesto, comensa nell” Allegate “A™ al presente proveedimenio e di cal vastituiscs pane integante

Dato atto che 'imposa & cann 30800 ¢ finsnnixio con una queta pane del Fondo saonano regranske 2014
RSSO S il m posticoe sanilana in relazioes o guanto stabilao dali o, 77 geatee de 1LL. 11272008
¢ Aestinaty aliy pestions sanitaria 2ecentoota regoaale ¢ |l relsive capitodo i vetins rentrs tra quelli individuas
ocllAllegato Al della DGR o, 1162 3 12062012 ¢ suocessive modifiche od im M, & wORFeIT) 4

apecifica periteetrizivoe nell sminto delle uswite di pante comente delly gestiooe weuesenin

reuiorie

Vigin 0 DGR 1 2727 el LT I0E2 ad oguetto “"DGR. g 11022002 resrgncen abic linge euidy
(3 - 4

reginash attustive del ditcdo U del Decicte Lagalstive o TER2011™ eitandus: di Gnageiames

e -'-:;‘!1".‘.151.' ]

ol N~ e
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RESHONe snlana, in applicazione dell'an. 21 del Diga v, 1182011 1l suddatto imports ¢ da imputars mel
conty <hi Tesorena unéca intestatn 2 “Regione Vencto Sanitd™ n. 306697 soeeso preaso s Tesoreria Provincisle
Seziome & Veoezia Banca dlalia ¢ che Vimerp dmpono verrd ligaxdato in un'umica  Saluzione
ali'appeavazione el presente provvedimento. L'Azenda Ulss 7 devrk presentare ergro 11 30052014, al
Sestore Promoricee e Syiluppo Igiene ¢ Sanitd Pubblica, una redazione scentificn ohe ilkustni © rsolion
ragRiunti ¢ uca rendicontazione ecanomica cowt o dettegli: delle spese sestenute al 31.12.2015

Richoamao o decreso del Direttore Sezione Attusicne Progrsmmazioos Semtara n. 64 del 29092014 af
oggetto “Regolamento reglocale ¥ dicesabre 2013, o 4, an. 6 individuariooe degli aii ¢ prosvatimenti
annimstatisy dei respotsabils dei sctton atTerent ally Seeione Ainzione Programmazcane Saoitaria”, con il
gale ¢ Malo rconosciwto il potere di sotloscrizione di wth o peovvechment anmeninistrativi i aspettiva
compdtenza dei responsabili di Settore afterceti la Sexione Attuszions Programmsszione Sanitaria in panwodare
per le minene s oggetto al Sesture Pramoxiane ¢ Sviluppo lglene ¢ St Pabblica

Vistat o lege n. 3% del 2911 2001;

Viste le DGR, n. 1140 del 030772015 Decreto degaslonive o LIS2081 - Trolo I linee ganda regrongti pet fa
gestlone savana seeentrats (GSA) e la DGR 0 329 del 2906 201 5 che appeava e dirdtive per By gostione
dad Bikaecio di peevsione 215,

DECRETA

. di prendere ato di quasso espresso in premessa. che costitulsoe pante integrante e sastanzale del
presente provvedimento;

()

di wssegnace per de molwvarionn indicwe nelle premesse, un fisanoameseo di euro 30000 (0
all'Anends Ulss o 7 di Pieve di Soligo (Codice Balancio § 05 03 codice gestioaale 1538 Codifia
Piano des Conts flsaal V ivadle U 1801 02003k

3. i enpognisre B soenmia @i cure 1000000 sul capitolo & spese n. 102324 {Spesa Sanivwsa Covremie pay
i Nmanzicomentor dei LEA - Gestiome Sawitana Acceninnta presso fa Regione -~ trasferiment correan
LR I3, 1 55 -Arp 26 C J punio B Yt A Dlpe 22062000, n I8 - ar 22 LR
U204 20145, r. 11) del bilancie di previssone per Mesercizio finenzanio X118 che preseots sufficiane
disponibelita;

4 i liquidare a fovore deil'Aziends Ulss o, 7 Ia somsa indicasz al punto 3) in on'eoi sologons
all'adoziome d¢ presente provvedinento, g valere sul conto th Tesorens Provisciale . 306697 dellz
ZUSIEmo sanitaria,

N

di Eare a0 che la spesan di cui 1 dispons mmpegno con il peesente a0 non rient nelle tipologie
sugpctte 3 imitsaont i sensi della LR a 1722011

b dure athe che iy preseote obblignmione non ha satera < debito commerciale

di =habiioe che entrd {1 M5 2016 M"Axendn Ulss oo 7 dovri presectare. al Seitore Proowaions ¢

Sviluppe lgene ¢ Santd Pubblice. ung selazione saemifscn, ok illustn | riaalt

Ml ragwut |, ¢ uns

rermlicontanione dGanamien coo 1 dettagho dello soeme sosteuute of 31 122015,

>

Mog B SO N O 1 7 dvl 1 3 n '\\r' ,“6“,‘. malr. Lol
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& it Irseemetere 2l preseote Secreto per o viste di momawaged ol Respomsabals GSA per [ siccessiva

masmissang ol Sezicoe Bagonena per quanio di coonpetenza
9 di pubblecare || preseste provvedimenio sul Bollettine Ulfcale Reginnale

- Fto Drsss - Francosca Busso -

SEZIONE RAGIONERIA

47 s deitars 4D della LR 29 sovemter 2001, 1 X9« appang il vista ¢ sl tegisira o costaddig | mpegse oy
n oy def bilancio 1 4
Ve
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(9 | REGIONE ne VENETO' “"i -}

genla rephansls

Allegato A al Decreton. {7 del 130606 2019 g, 11

Puane Finggemana 25 per “the ARC Stady om Hean discase

Ovpanirasons evols (Toetbazone, semingn) £ 3N, 00
Materinle divalgtive ¢ usformative £ S00,00
Missaomi ¢ congressi seieitics £ 000,00
Persorale {inchiasa bogsa di studio) £ NN
Lavoro pay prepanazione of up-grade dats sees in STATA od anadisl stalstica

tinwluso sollware STATA 14) € 30000
WEB-site per “the ABC Siedy on Hean disease”

Preparassane WEH- e & 2000400
Manteniento, apgiormamenio WiB-site, mensle € 20000
Spos penerali € 550000
FUTALE L CCCUR
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| dati osservati

Dati generali e di sopravvivenza con curve di
Kaplan.-Meier e stima del rischio istantaneo nel

tempo dell'intera popolazione in studio e per
ospedali.
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Table 1: Patients Characteristics Values are expressed as mean + SD and median (IQ)
--
66.5£12.0 66.5+ 12.5 66.8 9.6 _
R 67 (59-75) 67 (58-76) 67 (61-74) A
Female gender 192 (30%) 169 (33%) 23 (20%) chi2=7.4  0.006
SU GE 399 (63%) 335 (65%) 64 (55%) chi2=38  0.05
myocardial infarction ° ° ° ' '
Hypertension 308 (49%) 258 (50%) 50 (43%) chi2=1.7 0.18
Diabetes 149 (23%) 134 (26%) 15 (13%) chi2=8.9  0.003
Smoking habit 420 (66%) 329 (64%) 91 (78%) chi2=9.3  0.002
Alchool habit 473 (75%) 384 (74%) 89 (77%) chi2=0.3  0.58
o 124417
Sistolic blood 12318 12318 _
pressure 120(110-130) 120(110-130) AR =02 e
Diastolic blood 7611 7611 77411 107 0.20
pressure 79 (70-80) 75 (70-80) 80 (70-83) ’ '
74416 75+16 72415 _
et EE 72(61-82) 72(63-83) 71(60-80) =1t 8%
210+ 50 212 £ 51 202 + 43 _
Cholesterol 207 (176-243) 210(178-244) 200(171-236) t=2.06 0.03
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FLOW CHART OF STUDY DEVELOPMENT

Eligible patients
n=741
(suspected ACS on admission to care units)

Excluded because of
-Non-ACS n=79
> -Nodata n=29

v
enrolled patients ACS

n= 633
Patients free from Patients with known NEOPLASIA
NEOPLASIA on admission
n=614 (97.0%) n= 19 (3.0%)

|

New diagnoses of
NEOPLASIA
n= 97 (15.3%)

17 year follow-up

Non NEO NEO non NEO NEO
n= 333 (78.4%) n= 92(21.6 %) n= 184 (88.5%) n= 24 (11.5%)
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SURVIVING AFTER ACUTE CORONARY SYNDROME

By Hospital (Adria Bassano Conegliano)
1.00 1

0.80

percentage
(@) o
2 B

0.20

0.00

01 23 456 7 8 9 1011 12 13 14 15 16 17
follow up time in years

( gold=hospital 1, green=hospital 2, blue=hospital 3 )

Smoothed hazard estimates after acute coronary syndrome
By Hospital (Adria Bassano Conegliano)

.07

.06

I T T T I T I

0 1 2 3 45 6 7 8 9 10 11 12 13 14 15 16 17

follow up time in years

( gold=hospital 1, green=hospital 2, blue=hospital 3 )
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Table 2: Type of Neoplasia and Incidence Rate

|/ wm ' [ F | | Totm | | P |
Total patients with NEO N= N= 116

Type Bladder 8 7.7% 0 0.0% 8 6.1%

Blood 8 7.7% 1 3.8% 9 6.9%

Brain 1 0.9% 1 3.8% 2 1.5%

Breast 0 0.0% 9 34.6% 9 6.9%

Colorectal 16 b 5 19.2% 21 16.1%

Kidney 7 6.7% 2 7.7% 9 6.9%

Liver 5 4.8% 1 3.8% 6 4.6%

Pancreas 6 5.8% 1 3.8% 7 5.4%

Prostatic 19 159 0 0.0% 19 14.6%

Respiratory 29 2(;; & 4 15.4% 33 25.4%

Skin 2 1.9% 0 0.0% 2 1.5%

Tyroid 0 0.0% 1 3.8% 1 0.8%

Upper enteric 3 2.9% 1 3.8% 4 3.1%

Total NEO 104 100% 26 100% 130 100%
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Survival Model 1

Global Mortality

Patients n= 633 Events (Deaths)
n=425

Person years follow up 5997.2 years
Median time to the event 9.6 years
Mortality incidence Rate 7%
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Kaplan Meier estimate of global mortality after ACS

o Three Hospitals (n=633)
Q —
2
o
o
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o
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o
8 |
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follow up time in vears
Instantaneous hazard rate of global mortality after ACS
Three Hospitals (n=633)

“,5’_ |
s
()
8 —
8 |
()
8 -
o

O 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

follow up time in years

Progetto Regionale Neoplasie, ABC*-4 STUDY



Survival Model 2

patient time to neoplasia
(fatal and non fatal)

Patients n= 633 Patients r\:V=lt?1réeoplaS|a

Person years follow up 5543.3 years
Median time to neoplasia 8.3 years
Incidence Rate 2%
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Kaplan Meier estimate of malignancies after ACS
Three Hospitals (n=633)
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Smoothed hazard estimate of malignancies after ACS
Three Hospitals (n=633)
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Survival Model 3

Neoplasia-free enrolled patient time to
neoplasia (fatal and non fatal)

Patients n= 614 New neoplasia
n= 97

Person years follow up 5543.3 years
Median time 8.7 years
Incidence Rate 1.7%
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Kaplan Meier estimate of malignancies after ACS
Three Hospitals (n=614)
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Smoothed hazard estimate of malignancies after ACS
Three Hospitals (n=614)
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Capitolo 6

Risultati Secondo Anno
del Progetto Regionale




REGIONE b1 VENETO )

giunta regionale

UECBETON. 13 DEL 14.06.2016,

OGGETTO: “Studio prospettico su Neoplasia maligna dopo sindrome coronarica acuta, The ABC— 4 gy on
swcute coronary syndrome”. Impegno di spesa ¢ liquidazione, anno 2016. )

SOTE PER LA TRASPARENZA:

son il presente provvedimento si impegna per il 2016 la somma complessiva di curo 30.000,00, 3 favore
éll'Azienda Ulss n. 7 di Pieve di Soligo, al fine di sssicurare le attivita dello "Studio prospettico su Neaplasia
maligna dopo sindrome coronarica acuta. The ABC — 4 study on acute coronary syndrome”.

IL DIRIGENTE
SETTORE PROMOZIONE E SVILUPPO IGIENE E SANITA® PUBBLICA

Considerato che la Sindrome coronarica acuta 0 SCA ¢ una definizione che runisce le diverse mani festazioni
cliniche della cardiopatia ischemica & curabile s¢ diagnosticata in fretta, i teattamenti variano a seconds dei
segni, dei sintomi e delle condizioni di salute generali, Pochi sono gli studi che si occupano, perd, dell
"incidenza della malattia nel lungo teomine ¢ che rapporto ¢’¢ tra la SCA ¢ le diverse neoplasie,

Dato atto che con provvedimento di Giunta Regionale n. 748 del 14.05.2015 & stato approvato lo Studio
prospeltico su Neoplasia maligna dopo sindrome coronarica acute. The ABC ~ 4 study on acute coronsry
syndrome il cui obiettivo ¢ quello di valutare I'incidenza delle neoplasie maligne in soggetti che hanno avuto la
sindrome coronarica acuta (SCA) seguendoli per 15 anni mediante un follow-up clinico periodico.

Vista I'importanza che lo studic ha sull’ampliameato delle conoecenze wtili per I'individuazione dei potenziali
fatrori di rischio riguardo alle neoplasie maligne post SCA, si & ritenuto di sostenerlo impegnando per I'snno
2015 con DDR n. 17 del 12.05.2015, la somma di euro 30.000,00, per la creazione, il mantenimento ¢
I'aggiomamento del database sul trattamento fasmacologico, sul trattamento rperfusivo coronarico meccanico
non primano ¢ su lo stroke reinfarto miocardico,

Considerato che si vuole sssicurare il proseguo di tali attivita anche per I'anno 2016 si ritiene di impegnare la
somma di euro 30.000,00, a favore dell’Azienda Ulss n. 7 di Pieve di Soligo, sul capitolo di spesa 102324
(Spesa Saniearia Corrente per il finanziamento dei LEA - Gestions Smitaria Accentrata presso la Regione —
trasferimenti covrenti LR, 14/09/1994, n. 55 -Art. 20, C. I, punto B, lett,. A D.Lgs 23.06.2011, n. 118 ~ art 22.
LR 020420145, n. 11) del bilancio regionale di esercizio 2015 che presenta ka necessaria disponibilits,

Vista la DGR n. 2727 del 24.12.2012 0d oggetto “D.G.R n. 110272012 integrazioni alle lince guida
regionali attustive del (itolo 1 del Decreto Legislativo n, 118/2011" trattandosi di finanziamento regicaale 2
gedtione sanitaria, in applicazione dell’art. 21 del D.Lgs. n. 1182011 il suddetto importo & da imputarsi nel
conto di Tesoreria unica imestata a "Regione Vencto Sanitd” n. 306697 acceso presso |a Tesoreria Proviaciale
Sezione di Venezia - Banca d’ltalia ¢ che lintero importo verd liquidsto in un'unica soluzione
all'approvazione del g provvedi . L’Azienda Ulss 7 dovri presentare entro il 31,.01.2017, al
Settore Promozione ¢ Sviluppo Igicne ¢ Sanitd Pubblica, una relazione scientifica che illustri i rsultati
raggiunli ¢ uns rendicontazione cconomica con il dettaglio delle spese sostenute al 31,12.2016.

Mod. A - originale
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160482

Richiamato il decreto del Direttore Sezione Attuazione Programmazione Sanitaria n. 64 det 29.0<3 2914 ad
oggetio “Regolamento regionale 3 dicembre 2013, n. 4, art. 6 individuszione degli atti ¢ Provyedimenti
amministrativi dei responsabili dei settori afferenti alla Sezione Attuxzione Programmazione Sanitar§y=, con il
suale ¢ stato riconosciuto il potere di scttoscrizione di atti ¢ provvedimenti amministrativi i fspeiva
competenza dei responsabili di Settore afferenti ls Sezione Attuazione Programmazions Sanitaria in byarticolare
per i materie in oggetto al Settore Promozione ¢ Sviluppo Igiene ¢ Sanitd Pubblica.

Vista la legge n. 39 del 29.112001;

Viste le D.G.R. n. 1140 dei 05/07/2013 Decreto legistativo n, 118/2011 - Titolo II: lince guida regioxali per la
pestione sanitaria accentrata (GSA) ¢ Ia D.GLR. 1. n. 522 ded 26,04.2016 che approva le direttive pee 1a gestione
del Bilsncio di previsione 2016-2018,

DECRETA

1. di prendere atto di quanto espresso in premessa, che costituisce parte integrante e sostanziake del
presente provvedimento,

-

di assegnare per le motivazioni indicate nelle premesse, um finanziamento di curo  30.000,00
all’ Azienda Ulss n. 7 di Pieve di Soligo (Cedice Bilancio 1 05 03 codice gestionale 1538- Codifica
Piano dei Conti fino al V livello U 1 04 01 02011}

3, di impegnare la somma di euro 30.000,00 sul capitolo di spesa n, 102324 (Spesa Sanitaria Corrente per
il finanziamento dei LEA — Gestione Sanitaria Accentrata presso la Regione — wrasferimenti correnti
LR 14091994, n 38 -Art. 20, C. 1, punto B, lett.. A D.Lgs 23062001, n. 118 — art. 22, L.R.
02.04.20145. n. I1. Anticolo D02 trasferimenti correnti a Amministrazioni locali), art. 002, del bilancio
di previsione per I'esercizio fimanziario 2016 che presenta sufficiente disponibilitd;

4, di liquidare a favore dell’Azienda Ulss n. 7 la somma mdicata al punto 3) in un'unica soluzione
all’adozione del presente provvedimento, a valere sul conto di Tesoreria Provinciale n. 306697 della
gestione sanitana,

5. di dare atto che la spesa di cui 53 dispone l'impegno con il presente atto non rientra nelle tipologic
soggette a limitazioni ai sensi della LR. 5. 1/2011;

6. di dare atto che la presente obbligazione non ha natura di debito commerciale;

7. di siabilire che entro il 31.01.2017 IAzienda Ulss n. 7 dovrd presentare, al Settore Promozione ¢
Sviluppo lgiene ¢ Sanita Pubblica, una relazione scientifica, che ilfustri i risultati raggiunti, ¢ una
rendicontazione ¢conomica con il dettaglio delle spese sostenute al 31.12.2016;

8. di trusmetrere il preseate decreto per il visto di moaitoraggio al Responsabile GSA per la successiva
trasmissione alla Sczione Ragioneria per quanto di competenza;

Mod. A ~originale Ddr n. del pag. 24di3
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180462
0. di pubblicare il presente provvedimento sul Bollettino Ufficiale Regionale.
- Drssa- a Russo -
g SET2
i'a de H
g Sanitaria Acce :&:‘m‘
IL DIR

Dott. Mauro Bonin
e SEZIONE RAGIONERIA
Al sensi cell’art, 43 dedla LR, 29 novembre 2001, n. 39 si appone Wl visto ¢ si registra in contabilita I'impegno di spesa
n, cap, __ delbilancio _ de o
Venezia,
Mod. A ~originale Ddr n. del pag. 3d4i 3
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"ABC Study on Heart Disease Association”
website: waw.abcheartdiseasestudy.org

Adria, Bassano, Conegliano, 6gennaio2017

Alle persone dell’Associazione,
Ai partecipanti al Corso di Statistica Medica,

e alle persone che sostengono le idee del nostro progetto, anche solo
col pensiero!

Con gli auguri di Buon Natale ¢ Felice Anno Nuovo a tutti voi unisco un
piccolo riepilogo dell'attivita' svolta dalla nostra Associazione in questo
anno 2016:

1) prima di tutto abbiamo continuato il follow-up dei pazienti con malattia di cuore.
Questo viene detto per primo, anche se non lo € in ordine temporale, perché
rappresenta comungue e sempre la base del nostro lavoro e del nostro studio.

2) da marzo a maggio 2016 abbiamo consegnato una borsa di studio (per la
collaborazioneal lavoro del Progetio Regionale. sezione malattia di cuore)

3)il 20 maggio 2016 & stato organizzato un Convegno informativo e sulla prevenzione
cardiowascolare destinato alla popolazione a Bassano del Grappa (VI)

4)il 23 maggio 2016 &' stato presentato un Poster al IIT World HeartFailure
(Eurgpean Society of Cardiglagy) a Firenze

6)da giugno a dicembre 2016 abbiamo consegnato unaborsa di studio (per la
collaborazioneal lavero del Progetto Regionale, sezione neoplasie)
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7)dal 2 al 4 giugno 2016 sono state presentate 3 Comunicazioniorali al Congresso
Nazionale ANMCO a Rimini

8)il 24-25 giugno siamo stati invitati a presentare una relazione ed un poster al T
International Meeting On HeariDisease a Tolosa

9)il 15 novembre 2016 & stato presentato un Poster all' American HeartAssociation
Society a New Orleans

10) nel corso del 2016 abbiamo organizzato e realizzato un corso di Statfistica Medica
di Base per Operatori Sanitari. Sono state fatte 3 edizioni, a marzo, ottobre,

novembre, 2016, presso I'Ospedale di Conegliano.

11)il 2 dicembre 2016 & stato organizzato un Convegno informativo su cuore e sport
destinato alla popolazione a Conegliano (TV)

12) ma soprattutto . stiame continuandoil follow up dei pazienti.

Sedesiderate potete seguirci sul WEBSITE dell’Associazione.

Con tanti cari Auguri di serenita e buone cose,
La Segreteria dell'Associazione "ABC Study onHeartDisease"
Fiorella Cavuto
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FLOW CHART OF STUDY DEVELOPMENT

Eligible patients
n=741

Excluded because of:
-Non ACS n=84
-Lack of data n=23

v

Excluded because of
known neoplasiaon

\4

admission
n=19
Enrolled patients with
ACS
n=615

In-hospital deaths
n=44

\ 4

\4

Patients free from
neoplasia at discharge

n=571
Post discharge 17-year follow-up
n= 571
Patients free from Neoplasia onset
neoplasiaat17yrs n=98
n=517
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Figure 1:
Flow diagram of subject progress during follow-up. ACS indicates Acute Coronary

Syndrome.
*The exclusion criteria included patients withoutacute coronary syndrome (n=84);

presence of malignantneoplasia atenrollment(n=19); insufficientdata (n=23).
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FLOW CHART OF STUDY DEVELOPMENT - TYPE OF
NEOPLASIA

Patients excluded because of known neoplasia on admission n=19

Type of the first Patients died because
neoplasia n=19 of neoplasia n=16
-Respiratory: n=3 -Respiratory: n=3
-Colorectal: n=5 -Colorectal: n=4
-Upper digestive: n=0 -Upper digestive: n=0
-Prostatic: n=3 -Prostatic: n=2
-Urinary: n=4 -Urinary: n=3
-Breast: n=1 -Breast: n=1
-Hematologic: n=2 -Hematologic: n=2
-Tyroid: n=1 -Skin: n=1
Type of the second Patients died because
neoplasia n=5 of neoplasia n=4
-Respiratory: n=2 -Respiratory: n=2
-Colorectal: n=1 -Colorectal: n=0
-Upper digestive: n=0 -Upper digestive: n=0
-Prostatic: n=0 -Prostatic: n=0
-Urinary: n=1 -Urinary: n=1
-Breast: n=1 -Breast: n=1
-Hematologic: n=0 -Hematologic: n=0
-Skin: n=0 -Skin: n=0
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FLOW CHART OF STUDY DEVELOPMENT - TYPE OF

NEOPLASIA

Post discharge 17-year follow-up n=571

Type of the first
neoplasia n=98
-Respiratory: n=25
-Colorectal: n=15
-Upper digestive: n=15

Neoplasia onset n=98

-Prostatic: n=15
-Urinary: n=11
-Breast: n=7
-Hematologic: n=6
-Other: n=4
Type of the second

neoplasia n=8
-Respiratory: n=2

-Colorectal: n=0
-Upper digestive: n=2
-Prostatic: n=2
-Urinary: n=1
-Breast: n=0
-Hematologic: n=1
-Other: n=0

Patients died because
of neoplasia n=76

-Respiratory: n=21
-Colorectal: n=15
-Upper digestive: n=14
-Prostatic: n=6
-Urinary: n=7
-Breast: n=4
-Hematologic: n=6
-Other: n=3

Patients died because

of neoplasia n=4

-Respiratory: n=2
-Colorectal: n=0
-Upper digestive: n=1
-Prostatic: n=1
-Urinary: n=0
-Breast: n=0
-Hematologic: n=0
-Skin: n=0

Progetto Regionale Neoplasie, ABC* -4 STUDY




| dati preliminari qui presentati sono la base su cui
tenteremo di costruire una rigorosa e stringente analisi
statistica e scientifica

NEOPLASTIC DISEASE AFTER ACS: FEATURES AND
INCIDENCE (THE ABC-4* STUDY ON HEART DISEASE)
(*ADRIA, BASSANO, CONEGLIANO, AND PADOVA
HOSPITALS)

Brief Title: Neoplastic disease after ACS
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Table 1: Baseline characteristics of the patients with acute coronary syndrome by
incidence of neoplastic disease.

Variable name Overall sample Non neoplastic Neoplastic (n=98) 1 P value
(n=615) (n=517)

Demographics

Age (years) 67(59-75) 67(58-76) 67(61-72) 0.84
Gender (female) 31 33 20 0.01
Education (high school or 13 14 10 0.34
above)

Coexisting conditions

Body mass index (kg/m?) 26 (24-28) 26(24-28) 25(24-28) 0.74
Curent smoking 66 64 81 0.001
Coffee use 88 87 90 0.45
Alcohol use 74 74 74 0.96
Hypertension 49 50 44 0.26
Diabetes mellitus 24 26 13 0.006

Medical history

History of angina 25 24 29 0.36
Previous myocardial infarction 23 24 21 0.61
Atrial fibrillation 11 12 8 0.25
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In-hospital characteristics

Hospital 0.44
Adria 41 43 36

Bassano 27 26 28

Conegliano 32 31 36

Pre-hospital time delay (min)* 210(120-570) 240(120-600) 180(120-360) 0.02
(n=514)

Systolic blood pressure(mmHg) 120(110-130) 120(110-130) 120(115-130) 0.57
Diastolic blood pressure(mmHg) 80(70-80) 75(70-80) 80(70-85) 0.06
Heart rate (beats/min) 72(60-82) 72(63-83) 70(60-80) 0.09
LVEF (%) (n=514) 52(45-60) 51(44-60) 56(47-63) 0.02
Klllip class >1 37 40 22 0.001

The values are presented as medians and interquartile ranges or percentages. Pre-hospital time delay indicates the time from the onset of
symptoms to the arrival at the coronary care unit;

CK-MB, creatine kinase-MB isoenzyme; CPK, creatine phosphokinase; LDH, lactate dehydrogenase-1 isoenzyme; LVEF, left ventricular
ejection fraction; Hgb, haemoglobin; e GFR, estimated

glomerularfiltration rate by MDRD; ACR, albumin to creatinine excretion ratio.

*Pvalues were calculated on log-transformed data.

Tpatients who developed at least a malignant neoplasm afterthey were discharged from the hospital.
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Blood components

Blood cholesterol level (mg/dL) 208(176-243) 210(178-244) 201(170-238) 0.05
(n=589)

HDL (mg/dL) - 1stday (n=614) 44(37-51) 43(37-51) 44(38-51) 0.82
Blood glucose level (mg/dL) 122(102-164) 124(103-173) 112.5(98.0-139.0) 0.03
Total serum protein level (g/dL) 6.7(6.4-7.1) 6.8(6.4-7.2) 6.6(6.4-7.0) 0.08
(n=614)

Hgb (g/dL) 13.6(12.4-14.6) 13.6(12.4-14.6) 13.8(12.4-14.7) 0.55
CK-MB peak (U/L)* 104(44-209) 106.0(46.0-212.2) 77.5(34.0-186.0) 0.07
LDH peak (U/L)* 881(535-1454) 915(557-1524) 701.5(454.0-1200.0) 0.002
[K*] (mEg/L) 4.1(3.8-4.4) 4.1(3.8-4.4) 4.0(3.7-4.3) 0.08
[Na*] (mEq/L) 140(138-142) 140(138-142) 140(138-142) 0.99
Uric acid level (mg/dL) 5.7(4.7-6.9) 5.8(4.8-6.9) 5.3(4.1-6.7) 0.01
Serum creatinine level (mg/dL) 1.0(0.9-1.1) 1.0(0.9-1.1) 0.9(0.8-1.1) 0.05

The values are presented as medians and interquartile ranges or percentages. Pre-hospital time delay indicates the time from the onset of
symptoms to the arrival at the coronary care unit;

CK-MB, creatine kinase-MB isoenzyme; CPK, creatine phosphokinase; LDH, lactate dehydrogenase-1 isoenzyme; LVEF, left ventricular
ejection fraction; Hgb, haemoglobin; e GFR, estimated

glomerularfiltration rate by MDRD; ACR, albumin to creatinine excretion ratio.

*Pvalues were calculated on log-transformed data.

Tpatients who developed at least a malignant neoplasm afterthey were discharged from the hospital.
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TYPE OF NEO - 1st NEOPLASIA ONSET
Table 2: time to neoplasia onset and duration of the neoplastic disease in patients who developed at
Ieast a neoEIaS|a durlni ailr- iearfollow uE
Type of first Time to first neoplasia onset Duration of the first neoplasia
neoplasia Min Max Meantsd Median (1.Q.) Mean+sd Median (1.Q.)
Pre admission 19 -23.0 -0.1 -4.2+6.5 -1.1(-5.0--0.9) 11.9+8.4 10.0(5.9-17.1)
Pre admission alive -2.0 -0.1 08410  -0.3(-2.0--0.1)  17.8+1.0 17.3(17.1-19.0)
at17yrs
= .
re admission dead -23.0 0.1 49469  -14(-6.0--1.0)  10.7:8.8 8.7(5.6-12.8)
at17yrs
Post discharge 98 0.1 16.9 7.4+5.0 7.1(2.7-11.5) 3.2¢4.0 1.4(0.6-4.3)
Postdischarge alive ), 0.6 16.9 9.245.1 0.1(5.5¢12.3)  7.845.1 7.9(4.7-11.5)
at17yrs
Postdischarge dead 0.1 15.9 6.9+4.8 6.1(2.6-10.4) 1.942.4 1.0(0.6-2.1)
at17yrs
Respiratory 25 0.1 16.6 5.6+4.7 5.0(1.5-7.5) 2.8+4.4 0.9(0.5-2.5)
Colorectal 15 0.5 15.9 7.3+5.6 8.3(2.1-13.0) 2.3+1.9 2.2(0.6-3.6)
Upper digestive 15 0.7 15.2 9.245.0 10.6(5.0-13.0) 1.241.3 1.0(0.5-1.3)
Prostatic 15 1.9 15.1 8.0+3.9 8.1(4.9-11.1) 6.7+4.8 6.2(1.8-10.0)
Urinary 11 0.9 16.9 9.6+6.0 10.0(4.4-15.6) 2.6+3.4 1.3(0.3-1.9)
Breast 7 0.6 12.0 6.5+3.7 5.7(4.7-9.7) 7.3+5.0 5.0(4.3-11.5)
Hematologic 6 2.0 13.0 6.4+4.4 5.6(3.0-9.0) 1.742.4 0.8(0.5-1.3)
Other 4 0.4 15.6 7.746.2 7.4(3.7-11.6) 1.1+0.5 1.2(0.7-1.4)
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Duration of neoplastic

SINGLE Time to neoplasia onset .
NEOPLASIA disease
Min Max Meantsd Median (1.Q.) Mean+sd Median (1.Q.)
Pre admission 14 -23.0 -0.01 -4.617.4 -1.1(-5.0--1.0) 11.949.6 9.3(5.2-17.1)
Post discharge 90 0.1 16.9 7.615.1 7.3(2.6-12.0) 2.8+3.7 1.2(0.6-3.3)

Duration of neoplastic

DOUBLE Time to neoplasia onset disease
S Min Max Meantsd Median (1.Q.) Mean+sd Median (1.Q.)
Pre admission 5 -8.3 -0.3 3.2+3.3 -1.7(-4.6--0.9) 11.6+4.3 10.0(9.6-14.7)
Post discharge 8 2.4 10.4 5.812.5 5.2(4.5-7.0) 8.0+4.6 7.6(4.0-11.8)
TIme to second neoplasia onset Duration of neoplastic
Type of second )
. disease
neoplasia
n Min Max Meanzsd Median (1.Q.) Mean+sd Median (1.Q.)
Pre admission 5 3.4 8.6 6.0+2.2 6.0(4.4-7.8) 11.9+8.4 10.0(5.9-17.1)
Post discharge 8 6.6 16.4 11.8+£3.3 12.1(9.4-14.3) 3.2+4.0 1.4(0.6-4.3)
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2003

2008
2009

2009

2012

2014

Progetto Regionale Neoplasie, ABC*-4 STUDY

A Timeline of Clinical Research Milestones

Start of the ABC Study on Heart Disease

Albumin excretion rate (marker of endothelial dysfunction) found to increase during acute myocardial
infarction and to predict early mortality (in-hospital).

C-reactive protein (inflammation) in acute myocardial infarction found to be association with heart failure
and mortality.

Albumin excretion in acute myocardial infarction found associated to long-term mortality (seven years)

Atrial fibrillation during acute myocardial infarction found associated to sudden death after 7-year of follow-
up.

Low-dose digitalis during acute myocardial infarction found to be protective for long-term sudden death
(seven years).

ABC-1 Study on Heart Disease. The four factors of the ABC model (estimated glomerular filtration rate,
albumin/creatinine excretion ratio, history of angina, and previous myocardial infarction) improved the
predictive power of other traditional models for long-term event-free survival.

ABC-2 Study on Heart Disease. It identified clinical predictors of long-term mortality (twelve years) after ACS
that might help prognostication, patient education, and risk modification. It showed that the analysis of the
modes of death might improve the risk assessment.

ABC-3 Study on Heart Disease. It indicates that women and men with acute coronary syndrome have
different long-term cardiovascular mortality risk across increasing degrees of heart failure. Gender is an
independent effect modifier of heart failure for cardiovascular mortality.
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We investigated the gender-based differences in
the association between heart failure (HF) during
acute coronary sindromes (ACS) and post
discharge, long term cardiovascular (CV) mortality.

The present study included 557 patients with
ACS enrolled in three intensive coronary care units
and discharged alive. HF during ACS was
evaluated by Killip class and left ventricular
ejection fraction (LVEF). We used Cox model to
study the interaction between gender and HF after
15 year follow-up.

Our results demonstrated that gender is a
consistent, independent effect modifier in the
association between HF and long term CV
mortality after ACS.

Heart Failure in Women and Men During Acute Coronary Syndrome and Long-term CV Mortality




Why is your_research important?

BECAUSE IT SHOWED THAT WOMEN AND MEN WITH ACS
HAVE DIFFERENT LONG-TERM CV MORTALITY RISK
l GREES OF HF,
EVEN AFTER CONTROLLING THE SURVIVAL MODELS FOR AGE,
MAIN CLINICAL FEATURES, AND MAIN TREATMENTS.

Thus, gender is an independent effect modifier

@“' - of HF for CV mortality Q‘I

Heart Failure in Women and Men During Acute Coronary Syndrome and Long-term CV Mortality




Baekgreund

Natural history studies suggested differences
in survival between men and women in‘a
broad A
spectrum of heart failure (HF) severity. °

In patients with acute coronary syndrome
(ACS), women have a worse prognosis than
men, but the adverse course was
attributed to their baseline characteristics
and not to
gender per se. Indeed it is well established
that the presence of HF during’ACS is one of
the most important clinical manifestations
leading to adverse outcomes. The
relationship between gender and HF for
adverse prognosis after ACS has not been
thoroughly examined,,especially in the
long term

Our aim was to investigate
prospectively the gender-based
differences in the association
between HF during ACS and
post-discharge long-term CV
mortality.

Heart Failure in Women and Men During Acute Coronary Syndrome and Long-term CV Mortality




Methods

A total of 778 eligible patients
were considered upon admission;
the post-discharge follow-up study

included 557 patients with ACS
(STEMI-NSTEMI-Unstable Angina
UA)

The variables analyzed were
LVEF in tertiles and Killip class

At1,3,5,7,10,12, and 15 years
after recruitment, each patient
underwent a clinical check-up.
The entire sample represented
5332 person-years of follow-up

Unpaired" “Student’s t-test and
Pearson, chi-square (x?) test were
used for measured and categorical
variables respectively.

Cox survival regressions, including a
formal . interaction term between
gender and HF and adjusting for
main clinical variables and main
treatments.

The risk estimate was quantified as
the hazard ratio, (HR). To show
graphically gender HR ratios for CV
mortality across increasing degrees
of Killip class and tertiles of LVEF,
marginal analysis was used.




Results

Interaction betwe}an gender and HF for the risk of 15-year OV mortality as assessed by
- 0 Mantel-Haenszel test of homogeneity.
224 patients (40.2%) _
. Mantel-Haenszel test of Relative nsks (95%0) across P value
d|ed Of a CV'related homogeneity by gender Killip classes
cause. Men 24(19-3.1)
Women 13(09~1.7)
Overall 20(16-24)
Crude mortality rate Test of homogeneity 0.001
was h|gher among Mantel-Haenszel test of Relative risks (95%0 ) across left P value
homogeneity by gender ventricular ejection fraction tertiles
women (52.2%) than .
o Men 044 (0.33-0.59)
among men (35.3%; Women 0.70 (0.51-0.97)
Overall 053 (0.43-0.66)
P<OOOO1 ) Test of homogeneity 0.03

Women were older and were more liable to show hypertension, diabetes
mellitus, history of angina, higher systolic BP values and total plasma
cholesterol values at enrollment, lower BMI, less likely smoke. They had
more frequent and more severe signs of HF and a lower heart rate,
estimated GFR, and CK-MB peak . LVEF was similar between men and
women. Main treatments differed by gender, including thrombolytic

treatment at enrollment and mechanical revascularization during follow-
up, which were all less frequently used for women 1

Heart Failure in Women and Men During Acute Coronary Syndrome and Long-term CV Mortality




g2 Univariate analysis
§@ _ .
g |
' ' - . We observed a negative
1 2 3-4 i ]
Kliip class Interaction between female
— +— males —+— females gender and Killip class for CV
e mortality: women with a lower
degree of Killip class had higher
i risk than men while with
5 T~ increasing Killip class, they had
:1!;‘_ | .\%t___________ lower risk than men
§ N . The same univariate analysis
°4 | | using increasing tertiles of LVEF
1 2 3 did not show such an interaction
tertiles of LVEF .
with gender.
—*—— males —#—— females
unadjusted
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Multivariate analysis

Relative Hazard
2 3

In the multivariable analysis |
we obtained two coherent | | . . :

1

. . : 1 2 3-4
and identical risk model, Killip class
wich confirmed the same — % males —%— females
prognostic inversion for full adjusted

Killip Class and for LVEF

too. N
T
NN -
(]
L L
. O =
The higher the degree of =
Killip class , the lower the e
mortality risk for women i B . .
1
Compared to men. tertiles of LVEF
—*—— males —#—— females
full adjusted
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Conclusions

The main result of the ABC-3 Study on ACS is that women and
men with ACS have different long-term CV mortality risk across
increasing degrees of HF, even after controlling the survival
models for age, main clinical features, and main treatments.

Gender is an independent effect modifier of HF for CV mortality.

Heart Failure in Women and Men During Acute Coronary Syndrome and Long-term CV Mortality




Next steps

“ABC Study on Heart Disease
Association”
website:
www.abcheartdiseasestudy.org

1. A key question is why women have

different outcomes in relation to HFE
There is a lack of studies comparing
biological mechanisms of disease between
men and women to better define vascular
and pathophysiological processes wihch
could leadto this emerging evidence.

Percutaneous coronary angioplasty was
not currently in use for reopening coronary
arteries in patients with STEMI. Thus, it
remains uncertain whether early

mechanical reperfusion might have

modified the predictive models.

However, we observed that the results of
the predictive model were similar for
patients with and without Q-wave
myocardial infarction and those with and
without thrombolytic treatment

Heart Failure in Women and Men During Acute Coronary Syndrome and Long-term CV Mortality



A mnatiAarntie ~+ =
A patient's story

Infroduction to the ABC study site

The ABC heart disease study site is about medicine and clinical research.
tell us what you suggest to manage and treat this patient, through the stg

@® APATIENT'S STORY - 1ST PART

The ABC on heart disease study
website deal with medicine and
clinical research. At first we
would like to introduce you to the
site with a patient’s clinical story.
This is an interactive presentation
and you can tell us your
suggestions to manage and treat
this patient, through the steps
that follow.



The story of the cyclist-painter with heart failure and
arrhytmias including atrial fibrillation —
Part one

A man, not a patient , that regularly goes cycling, until a windy day in
winter...

The case moves from the beginning (palpitations during sport) to a
major clinical event —a SYNCOPE —

You can learn more about this case on our website:

ABC Study on Heart Disease Association
www.abcheartdiseasestudy.org



ent’s story

A pat

2nd PART




The story of the cyclist-painter with heart failure and
arrhytmias including atrial fibrillation —
Part two

Now for our patient there is a long way, with many hospitalizations and
examinations, drugs and invasive treatments.

And, most of all, sport restriction.

But this “aggressive” clinical care doesn’t always mean health or
healing...

You can learn more about this case on our website:

ABC Study on Heart Disease Association
www.abcheartdiseasestudy.org



3nd PART




The story of the cyclist-painter with heart failure and
arrhytmias including atrial fibrillation —
Part three

Despite all problems and complications, he’'s now feeling better:

maybe a less invasive and aggressive approach gave him more results,
both on subjective symptoms and on physical performances

(he doesn’t give up on cyclism and work outs!)

You can learn more about this case on our website:

ABC Study on Heart Disease Association
www.abcheartdiseasestudy.org
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Our patient is -nowadays- a 63yo man, normotensive, ex mild-smoker, hypercolesterolemic,
with family history of atrial fibrillation. He is affected by mild mitral valve prolapse and he is a
cyclist at a competitive level, with regular sport idoneity from 37 up to 55 years. Some more
relevant anamnestic notes are reumathic fever with pancarditis at the age of 16, and left hip
replacement at 51.

His story begins with palpitation during intense sport activity at the age of 43. After several
sport eligibility examinations ventricular isolated ectopic beats were recognized, both at rest
and on maximal effort, non inducible at electrophisiologic study. Against medical advice to
reduce sport activity, he continued high level cycling and regularly gets his fitness sport
certificate for cycling competition up to 55yr. At this time AF was first documented. He
started oral anticoagulant treatment with warfarine but no antiarrhytmic medication cause of
constitutional bradicardia, and he was suggested to undergo AF ablation.

He had a syncope after exercise with severe politrauma. The ECG on admission in
emergency department showed AF and the Echocardiogram revealed a sport-induced
remodeling with normokinetic LV, mild dilatation of aorta and mild mitral regurgitation. After
long rehabilitation and virtually no sport activity, he finally underwent PV Crioablation.
Because of evidence of sinus rhythm on ECG, anticoagulation was then interrupted. Regular
rhythm monitoring (24 hours ECG, loop recorder, event-recorder), both with and without
antiarrhythmic drugs (Flecainide) demonstrating paroxistical AF, followed.

At that time, he felt anxious and stressed (mother health’s problems, job and family
problems). However he started cycling again, on mountain and plane, with competitions
without symptoms on effort.

At 58 years one more major clinical event, with hospitalization for diplopia in relapse of
persistent AF, occurred. Admission Echocardiogram revealed a severe reduction in LVEF
(32%). He underwent coronary angiography that did not show critical coronary lesions with
a short intramiocardial bridge on medium LAD. After one month of anticoagulation electrical
rhythm cardioversion (ongoing Amiodarone treatment) was performed effectively followed by
early relapse of AF and spontaneous restoration of SR two months later.

Under clinical suspicion of myocarditis he underwent cardiac MRI that confirmed dilated-
ipokinetic cardiomiopathy (LVEF 40%) without myocardial fibrosis (LGE), possible apical non
compaction.

Progetto Regionale Neoplasie, ABC* -4 STUDY



After a period of sport restriction, our patient started cycling again on a regular base, only on
plan, without symptoms. Few weeks later he felt palpitations at rest chiefly after lunch and
Atrial Flutter was detected. He was suggested to undergo one more time electrical CV, but
he firmly disagreed.

At this point the patient and his clinical cardiologist agreed for an alternative strategy, based
on rhythm control using Amiodarone and low dose digoxin. Some week later, “spontaneous”
restoration of sinus rhythm was observed. Amiodarone treatment was reduced and digoxin
stopped; several ECG demonstrated SR manteinance for a long period. Echocardiogram
showed an improvement of left ventricular function (almost normalization of LVEF, close to
50%). The patient referred well-being eccept symptoms of cronic gastropathy, sometimes
dizziness, but no syncope, and he felt even better in cycling performance.

At 63 years old Amiodarone was stopped cause of extreme bradicardia, and few weeks later
was recorded relapse of atrial fibrillation. The patient accepted electrical cardioversion, that
was effective, but after a family dinner and heated discussion, he clearly felt arrhythmia (AF)
with rapid ventricular response. Amiodarone was introduced again with reduction in mean
heart rate.

Now the patient is asymptomatic with a good rate control in persistent AF, increased his
cycling activity, Warfarin is well tolerated, and he feels comfortable in his usual life activities.

This long and varied clinical case reminds us that often in medicine, major treatments and
aggressive medical cares do not mean major patient's benefit.
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Capitolo 7

Risultati preliminari del Terzo Anno
del Progetto Regionale




Bur n. 79 del 14/08/2017

(Codice interno: 351165)

DELIBERAZIONE DELLA GIUNTA REGIONALE n. 1193 del 01 agosto 2017

Finanziamento del progetto "Studio prospettico su Neoplasia maligna dopo sindrome coronarica acuta, The ABC -
4 study on acute coronary syndrome",
{Sanita ¢ igiene pubblical]

Note per la trasparenzi;

con il presente provvedimento si attiva per il 2017 la linea di spesa "Studio prospettico su Neoplasia maligna dopx sindrome
coronarica acuta” per le attivitd svolte dall’'Azienda Ulss n. 2 Marca Trevigiana assegnando le necessarie risorse per il tramite
dell'Azienda Zero.

L'Assessore Luca Coletto riferisce quanto segue.

La Sindrome coronarica acuta 0 SCA & una definizione che runisce fe diverse manifestazioni cliniche della cardiopatia
ischeriva @ curabile se diagnosticata in fretta, 1 trattamenti variano a seconta dei segni, dei sintomi e delle condizions di salute
generali. Pochi sono gh studi che si occupano, perd, dell'incidenza della malattia nel lungo termine e che rapporto ¢’ tra la
SCA e le diverse neoplasie.

In quest'ambito & stato realizzato un primo studio che ha investigato i fattori associati a 10 anni di sopravvivenza libera da
eventi gravi dopo la sindrome coronarica acuta ed un secondoe studio che ha investigato i fatton associati alla mortalita ed alle
cause di decesso in un follow up di 12 anni dopo la SCA,

La Guunta Regronale, con la D.G.R. n. 748 del 14,05.2015 ha approvaio lo Studic prospettico su Neoplasia maligna dopo
sindrome coronarica acuta. The ABC - 4 study on acute coronary syndrome il cus obiettivo e invece, guello di valutare
Fincidenza delle neoplasie maligne in soggetti che hanno avuto la sindrome coronarica acuta (SCA) seguendoli per |5 anni
mediante un follow-up clinico periodico.

Vista I'importanza che fo studio ha sull'ampliamento delle conoscenze utih per Pindividuazione dei potenziali fatton di nischio
riguardo alle neoplasic maligne post SCA, 31 & ritenuto di sostenerio con un finanziamento pant ad Euro 30.000,00 sia nel anno
2015 che nel 2016,

In continuith con i precedenti esercizi finanziar, pertanto si propone di assegnare all'Azienda Ulss n. 2 Marca Trevigiana il
finanziamento complessive massimo di earo 30.000,00 per il corrente esercizio per fa realizzazione delle attivita del progetto
"Studio prospettico su Neoplasia maligna dope sindrome coronarica acuta, The ABC - 4 study on acute coronary syndrome”,

Con la Legge Regionale n. 19 del 25, 10,2016 “Istituzione dell'ente di governance della sanita veneta denominato “Azienda per
il governo della sanita deila Regione del veneto - Azenda Zero. Disposizions per Uindividwazione dei nuovi ambiti territoriali
delle Aziende Ulss" & stata istituita 'Azienda Zero che tra le cui fuazioni ha la Gestione Sanitana Accentrata. Con DGR
28602017 la Giunta Regionale. in attuazione di quanto disposto dall'ar. 2, comma 4, della L.R. n. 192016 ha autorizzato
provvisoriamente l'erogazione attraverso I'Azienda Zero dei finanziamenti della GSA di cui alla DGR 2239/2016 per un
importo complessivo pari ad euro 421,725,227 45, indicando i capitoli di spesa del bilancio di previsione 2017-2019 sui quali
tali finanziamenti trovano copertura finanziaria, incaricando, altres) il Direttore della Direzione Programmazione Economico
Finanziaria SSR a provvedere con propr atti alla gestione contabile finahzzata all'erogazione di tali risorse ad Azienda Zero.

Con Decreto n. 8 del 23.03.2017, del Dirertore della Direzione Programmazione Economico Finanziaria SSR. sono stat
disposti l'impegno ¢ Ia liquidazione finalizzat all'erogazione ad Azienda Zero delle risorse per la GSA. tra le quali sono
comprese le risorse per la prosecuzione del progetto "Studio prospettico su Neoplasia maligra dopo sindrome coronarica acuta.
The ABC - 4 study on acute coronary syndrome” per I'anno 2017,

La copertura finanziacia del finanziamento complessivo di euro 30.000,00 suindicato, pertanto & a carico delle risorse per
finanziaments della GSA stanzizte sul capitolo di spesa del bilancio di previsione defl'esercizio corrente n, 103285 (spesa
sanitaria corrente per H finanziconento dei LEA, LR, 14.090.1994, 0. 55 art, C1P.00 B len) e gid erogate ad Azienda Zero in
base a quanto disposto dalla DGR 28672017 ¢ dal Decreto n. 12 del 30 dicembre 2016 del Responsabile della GSA. Allegato A,
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linea di spesa denominata"Swidio prospettico su Neoplasia maligna dopo sindrome Coronasica acuta,

L'Azienda Ulss n. 2 Marca Trevigiana dovrd concludere lattivith relativa al finanziamento in oggetto entro i1 31.12.2017 con il
sostepimento delle relative spese, fatta salva un'eventuale ¢ motivata proroga.

L'importo assegnuto, per Panno 2017, sard suddiviso in due tranche prevedendo:

® un acconto pan ad Ewro 25.000,00. ad approvazione del presente provvedimento,

® un saldo finate pari ad Euro 5.000,00, dopo la positiva valutazione dell'attivith svolta ed il controllo finale della

rendicontazione,
Tali controlli verranno effettvati dalla Direzione Prevenzione Sicurezza Alimentare Veterinaria, pertanto, I'Azienda Ulss n. 2
Marca Trevigiana entro il 31 gennaio 2018 dovrit trusmettere, alla Direzione Prevenzione Sicurezza Alimentare Veterinaria, la
relazione tecnica e una dettagliata rendicontazione economica delle spese sostenute al 31122017,
11 relatore conclude la propria relazione e propone all'appeovazione della Giunta regionale il seguente provvedimento.
LA GIUNTA REGIONALE

UDITO il relatore, il quale da atto che 1a strutture competente ha attestato I'avvenuta regolare istrettoria della pratica, anche in
ordine alla compatibilith con la vigente legislazione statale ¢ regionale, ¢ che successivamente alia delinizione di detta
BIFEILOrE DO S0N0 pervenute osservaziont in grado di pregiudicare Napprovazione del presente atto:
Visto Vart. 2, comma 2. lett. o) dellz Legge Regionale n. 54 del 31 dicembre 2012:
Viste le Leggi Regionali n. 39 del 29.11.2001, n. 19 del 25.10.2016, n. 32 del 30.12.2016 "Bilancio di Previsione 2017-20197;
Visto il D.Lgs. 1182011, ttole 1), articolo 20 ¢ ss.mm.ai, ed in particofare 11 D.Lgs, n, 126 del 1MR2014;

Visto il DSGP n. | del 13.01,2017 "Bilancio finanziario gestionale 2017-2019"

Viste e D.G.R. n. 748 del 14.05.2015, n. 2239 del 23 .12.2016. n. 108 del 7 febbrato 2017 "Direttive per la gestione del
Bilancio di Previsione 2017-2019" ¢ n. 286 del 14 marzo 2017,

delibera

1. di prendere atto di quanto espresso in pre . che costitussee parte integrante ¢ sostanziale del presente provvedinwento:

2. di assegnare all'Azienda Ulss n. 2 Marca Trevigiana un finanziamento massimo pan ad euro 30.000.00 per lo svolgimento
delie attivitd relative al progetto “Studio prospettico su Neoplasia maligna dopo sindrome coronarica acuta. The ABC - 4 study
on acute coronary syndrome”;

3. diineancare FAzenda Zero ad erogare, @ favore dell' Azienda Ulss 5.2 Marca Trevigiana, ka somma di euro 300:000,00 per la
gestione del "Swudio prospettico su Neoplasia maligna dopo sindrome coronarica acuta, The ABC - 4 study on acute coronary
syndrome” sul capitolo di spesa n. 103285 (spesa sanitaria corrente per il finanziamento det LEA. LR 14.09.1994. n. 55 a1,
ClP.io B lerry indicato nell'Allegato "A” del DDR 1212016 ¢ nella DGR n. 2872017, affesente al FSR 2007:

4, di stabilire che la somma di cei il punto 2) verri erogata dall' Azienda Zero in due tranche:
® un acconto pan ad Euvro 25.000,00 ad approvazione del presente provvedimento
* un saldo finale pan ad Euro 5.000,00 dogo la positiva valutazione dell'aniviti svolta. La valutazione e il controllo

finale della rendicontazione sard effettuato dalla Direzione Prevenzione Sicurezza Alimentare Veterinana:

5. di dare atto che la spesa di ¢ui si prevede il finanziamento con il presente atto non rientra nelle tipologie soggette a
limitazioni ai senst della LR, /2011 ¢ che si trutta di debito avente natura non commerciale

6. di dare atto che I'Azzenda Ulss n. 2 Marca Trevigiana, entro il 31 01,2018 dovrd trasmeltere, alla Direzione Prevenzione
Sicurezza Alimentare Veteninarsa, la relazione delle ativita svolte e una dettagliata rendicontazione economica delle spese

sostenute al 31.12.2017;

7. di incaricare la Direzione Prevenzione Sicurezza Alimentare Veterinaria dell'esecuzione del presente provvedimento;
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i The ABC Study on Heart Disease

The longest running follow up on coronary artery disease

“ABC Study on Heart Disease Association”
website: www.abcheartdiseasestudy . org

Conegliano, 2 gennaio 2018

Al Consiglio Direttivo dell’ ABC Study Association
Agli Associati
¢ alle Pessone (he sostengono le ivee vel nostro progesso, anche solo tof pensicro.

Oggetto: Augwri di Buon Anno e Attivita Scientifica dell'Associazione.

Buongiorno e Buon Anno 2018 !

Con la speranza che abbiate trascorso serenamente le recenti Festivita, e con 1’ augurio che il 2018
porti a tutti una grande carica di bene e di energia, Vi vorremmo riepilogare alcune attivita del 2017
ed inoltre vi vorremmo aggiomare sul prossimi programmi della nostra Associazione:

1) Abbiamo continuato 1’analisi del follow up dei nostri pazienti e continuano ad essere in
corso di studio i dafi relativi alla malattia cardio-vascolare e alle neoplasie

2) Sono state nnnovate le borse di studio per la collaborazione al Progetto Regicnale

3) Imaprle 2017 abbiamo collaborato e partecipato alla discussione di una Tesi di Dottorato
presso I'Universita di Camenino

4) 1129 aprile 2017 & stato presentato un Poster al IV World Heart Failure (European Society
of Cardiology) a Panig;i

5) 114 maggio 2017 sono state presentate due Comunicazioni all International Meeting
organizzato dalla Societa Marocchina di Cardiologia a Rabat (Marrocco)

6) I112e 13 maggio 2017 sono stati presentati 3 Poster ed 1 Comunicazione orale al
Congresso Nazionale ANMCO (Associazione Nazionale Medici Cardiologi Ospedalieri) a

7) Il 16e 17 oftobre sono stati presentati una Comunicazione ed un Poster all'ICCAD
(European Society of Cardiology) a Venezia

8) I 23 novembre 2017 & stato effettuato wn Corso di Satistica Medica di Base al PLACE 2017
aRoma

9) 1130 novembre 2017 & stato organizzato un Convegno informativo e sulla prevenzione
indirizzato alla popolazione a Mareno di Piave (TV)

10) Peril 12 apnle 2018 siamo stati mvitati ad organizzare un incontro informativo per la
popolazione a Farra di Soligo. AULSS2. Treviso, al quale siete futti invitati se la cosavi &
gradita.

Grazie a tutti per la vostra collaborazione e supporto.

1l pii cordiale saluto.

a nome dell’ Associazione per lo studio e 1a prevenzione della malattia del cuore
La Segretana dell’Associazione,

Fiorella Cavuto, MD, AULSS 7 del Veneto
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FLOW CHART OF STUDY DEVELOPMENT

Eligible patients
n=741

Excluded because of:
-Non ACS n=84
-Lack of data n=23

v

Excluded because of
known neoplasiaon

\4

admission
n=19
Enrolled patients with
ACS
n=615

In-hospital deaths
n=44

\ 4

\4

Patients free from
neoplasia at discharge

n=571
Post discharge 17-year follow-up
n= 571
Patients free from Neoplasia onset
neoplasiaat 17yrs n=98
n=517
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Figure 1:
Flow diagram of subject progress during follow-up. ACS indicates Acute Coronary

Syndrome.
*The exclusion criteria included patients withoutacute coronary syndrome (n=84);

presence of malignantneoplasia atenrollment (n=19); insufficientdata (n=23).
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The ABC Study on Heart Disease

The longest running follow up on coronary artery disease

v The ABC Study on Heart Disease Association website: www.abcheartdideasestudy.org

OBIETTIVO DEL CORSO:

1) Fornire conoscenze biostatistiche di base, teoriche e pratiche, per la Ricerca Clinica;
2) Cenni di base dell'analisi della sopravvivenza (curve di Kaplan-Meier);

3) Introduzione all'analisi e alla comprensione di un lavoro clinico-scientifico.

DESTINATARI
Medici, Operatori Sanitari e Studenti.
Per partecipare al corso non € richiesta conoscenza statistica di base.

ResronsasiL DEL CORSQ

Dott.Giuseppe Berton, Cardiologia Conegliano, Revisore Scientifico
deli’American Heart Association Dott. Rocco Cordiano, Cardiologia Adria
Dott.ssa Fiorella Cavuto, Cardiologia, Bassano del Grappa

]

NTI
Dott. Giuseppe Berton
Dott.ssa Fiorella Cavuto

22 Novembre 2017 ore 9.00 - 13.00

- Prognosis in the patient with heart disease: “that’s the question!”
(Willam Shakespeare & Giuseppe Berton...una sera, mentre riflettevano insiemel)

- Introduzione alla Statistica Medica, uso di un foglio elettronico per raccolta dati
clinici e scientifici Giuseppe Berton

- Descrizione dei dati, misure di tendenza e vanabilita. Prevalenza, incidenza.
Introduzione all'inferenza statistica. Giuseppe Berton

- Cenni sulla metodologia degli Studi Clinici: studi cross-sectional, retrospettivi e
prospettici, trial e registri. Fiorella Cavuto
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- Conoscere ed usare il t di Student per dati appaiati e non appaiati. Conoscere ed
usare il X2 di Pearson. Giuseppe Berton

- Esempio pratico di applicazione clinica 1: interazione maschi
femmine e prognosi Fiorella Cavuto

- Inroduzione ad un lavoro scientifico:
1° parte. Giuseppe Berton

DiscuUSSIONE

22 novembre2017 ore 15.00-18.00

- Introduzione all’analisi della sopravvivenza: curve di sopravvivenza
di Kaplan-Meier Giuseppe Berton

- Esempio pratico di applicazione clinica 2: |l progetto neoplasie dopo sindrome
coronarica acuta Fiorella Cavuto

-1l t di Student ed usare il X2 di Pearson, ripasso ed
applicazioni. Giuseppe Berton

- come interpretare un lavoro scientifico:
2° parte. Giuseppe Berton

DiscusSIONE

Test di valutazione (prova pratica su un calcolo di t student e X2 di Pearson)

Iscrizioni: Il corso & a numero chiuso; per favorire l'interattivita, sono ammessi un massimo di 15 partecipanti,
in base all'ordine di arrivo delle domande.

E’ preferibile, non necessario, portare un computer portatile.

Ulterion info: http://www _abcheartdiseasestudy.org/en/contact

Adria Hospital Bassano Hospital Conegliano Hospital Padova Hospital

In 1992, a little group of medical researchers and other participants embarked
on an project to investigate new clinical factors for heart disease, studying
patients with acute coronary syndrome and following them for many years.
Today. the observatons on the long-term survival after acute coronary syndrome
are internationally acknowledged. Main results appears on the most important
cardiovascular texts across the world. The study is called "the ABC heart
disease study™

The ABC Study on Heart Disease

The longest monmg follow wp on coronary amery disease
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Inflammation and heart failure during acute
coronary syndrome: mechanism and

outcomes.
(The ABC Study On Heart Disease

Giuseppe Berton, Fiorella Cavuto, Rosa Palmieri,
Beatrice Segafredo, Francesco Bagato.

Conegliano, Adria and Bassano del Grappa Hospitals.
Clinica Medica IV, University of Padova.
ITALY

giube.s@alice.it



CONCLUSION  (2)
N

Acute inflammation is important both in
the pathogenesis and evolution of ACS.

Indicators of acute inflammation are
associated to adverse outcome after ACS

Inflammation can be involved in HF
progression during ACS.




CONCLUSION (2)
N

We suggest that these processes may be
the
basis of that we call:

"MI general acute
endothelium dysfunction
hypothesis”
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Heart failure in women after acute coronary syndrome

Fiorella Cavuto MD
Bassano del Grappa
Italy
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Heart Failure in Women and Men During Acute Coronary Syndrome and Long-

term CV Mortality




CONCLUSIONS

The main result of the ABC-3 Study on ACS is that women and
men with ACS have different long-term CV mortality risk across
increasing degrees of HF, even after controlling the survival
models for age, main clinical features, and main treatments.

Thus, gender is an independent effect
modifier of HF for CV mortality

VW

Heart Failure in Women and Men During Acute Coronary Syndrome and Long-
term CV Mortality
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preserved left ventricular ejection fraction:
clinical and prognostic observation after

17 years of follow-up.

Giuseppe Berton MD, FESC
U.O.C. Cordiologid ULSS 2 Morca Trevigionc
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COX surviving analysis

Cox surviving analysis was used to evaluate mortality risk in both groups

failure _d: exl7censor ==
analysis time _t: StTIMEexitl7years
Iteration O: log likelihood = -1784.1829
Iteration 1: log likelihood = -1750.6228
Iteration 2: log likelihood = -1749.2296
Iteration 3: log likelihood = -1749.2294
Refining estimates:
Iteration O: log 1ikelihood = -1749.2294
Cox regression -- Breslow method for ties
No. of subjects = 500 Number of obs = 500
No. of failures = 307
Time at risk = 5346.883122
LR chi2(2) = 69.91
Log likelihood =  -1749.2294 Prob > chi2 = 0.0000
_t | Haz. Ratio std. Err z P>z [95% conf. Interval]
_____________ +______________-____________________________________-------------
kinosist | 2.07925 . 2608624 5.83 0.000 1.62598 2.658878
fecornewS0p | . 6309875 . 0783959 -3.71 0.000 .4946122 . 8049645

The ABC-3 Study on Acute Coronary Syndrome*
48° Congresso Nazionale c - - e e 90 0000000000 ° o - ....

@ Associazione Nazionale
Medici Cardiologi Ospedalieri ¢ * ® * ® . . . . . . ... . . .‘ . oo . . ® . e O . *



Conclusions

0 We observed that HFrEF patients had worse
renal function and endothelium dysfunction in
comparison with HFpEF patients

¢ Besides, patients with HFrEF showed higher
long-term mortality risk as compared to those
with HFpEF

The ABC-3 Study on Acute Coronary Syndrome*
' c e @0 000000000 ° -




(*ABC is acronym for Adria, Bassano, Conegliano, and Padova Hospitals)

B. Segafredo?, F. Cavuto?!, M. Pellegrinet?, S. Mastrosimone?, S. Cuckon?, G. Berton?
(1) Bassano General Hospital, Bassano, Italy (2) Internal Medicine Clinic, Udine, Italy (3)
Treviso General Hospital, Treviso, Italy. (4) Conegliano General Hospital, Conegliano, Italy

CLINICAL HISTORY

Our patient is a cyclist at a competitive level with regular sport idoneity from
37yr, with mild mitral valve prolapse, remote reumathic fever with pancarditis
and family history of atrial fibrillation. His story begins with palpitation during
intense physical activity at 43: isolated VEB were recognized, both at rest
and on maximal effort, non inducible at electrophisiologic study. Against
medical advice he continued high level cycling getting regularly fitness sport
certificate up to 55yr. At this time AF was first documented. He was
suggested to undergo AF ablation and started oral anticoagulant treatment.

FIRST CLINICAL EVENT |
Few months later a after exercise occured with severe politrauma. |
The admission ECG showed AF and a Echocardiogram revealed a sport- [

induced remodeling with normokinetic LV and mild mitral regurgitation. After long
rehabilitation and virtually no sport activity he underwent PV Crioablation.

Then, cause of evidence of sinus rhythm on ECG, anticoagulation was
interrupted. Regular rhythm monitoring, both with and without antiarrhythmic
drugs demonstrating paroxistical AF, followed. However he started cycling again
with competitions without problems.

SECOND CLINICAL EVENT

At 58yr one more major clinical event ( in relapse of persistent
AF) occurred. Was performed an Echocardiogram (severe reduction in
LVEF32%), a coronary angiography (no critical coronary lesions, short
intramiocardial bridge on medium LAD) and an effective electrical
cardioversion (ongoing Amiodarone treatment) with early relapse of AF and
spontaneous restoration of SR two months later. A cardiac MRI confirmed
dilated-ipokinetic cardiomiopathy (LVEF 40%) without myocardial fibrosis.
After a period of sport restriction, he started cycling regularly. Few weeks
later Atrial Flutter was detected, but he firmly disagreed one more electrical

CLINICAL FOLLOW UP

The patient and his clinical cardiologist agreed on drug Echocardiograms showed almost normalization of

rhythm_contro' Strategy (Amiodarone)_ Several ECG LVEF and the paﬁent referred Well-being (even better in
demonstrated SR manteinance. cycling performance), despite some relapses of AF after

emotive stress.

At58 | At58
(1) W)

Rhythm SR AF AF AF

At 55 At 56

Aortic root " 43
Tubular 42 41
aorta




*ABC is acronym for Adria, Bassano, Conegliano, and Padova Hospitals)

G. Bertonl, P.Michelazzo4, R. Cordiano2, F. Cavuto4, S. Petucco4, M. Pasquinuccil, M.
Cental, G. Alloccal , S. Cuckon 1, A. Catil — (1) Conegliano General Hospital,
Conegliano, Italy, (2) Adria General Hospital, Adria, Italy, (3) Bassano General
Hospital, Bassano, Italy

&

The ABC-3 study on Acute Coronary AIM OF THE STUDY

Sindrome is an ongoing, prospective Toi ) h ton b I leho) T
investigation designed to reflect, as closely 0 investigate the association between plasma total cholesterol in

as possible, an unbiased population of patients with acute coronary syndrome (ACS) and long term all-
patients with ACS. cause mortality after 17 years of follow-up

DESIGN and METHODS

Prospective cohort study

17 years follow up

3 coronary care units

529 patients with ACS

Cholesterol was used as dichotomic variable for baseline analysis,
and as a continuous variable in the survival analysis.

All data obtained within 7 days of hospitalization

We used Cox regression models to assess the risk of all-causes 17- Female gender 30%
years mortality. NSTEMI 37%

All analyses were made with STATA 14 ol | (median level) 200 (1Q.175-
Cholesterol (median leve
234)mg/dL

N=529
Age (median) 67 (1Q 59-75

Values are expressed as median (1Q) or proportions
RESULTS | | SURVIVING ANALYSIS

, cholesterol levels showed an
inverse risk association with all-cause mortality, Z value
(regression coefficient to SE ratio) =-3.90, p<0.0001; at
age, gender adjusted level, Z value =-2.08; p=0.02; after
full adjustment, Z value=-2.06, p=0.03.

N=529
Age (median) 0.09
Female gender 24 32 0.04
hypertension 49 41 0.07
Diabetes 24 21 0.49
Smoking habit 69 69 0.92

Blood glucose 143472 149474 0.31

Regione Veneto - ABC Study - 17 years follow up after ACS

BMI 25.743.8  26.543.5 0.01
Blood triglycerides  123+64 178%121 0.0001
plasma HDL 43412 47+12 p=0.001

failure _d: eljc
analysis ti T Years

fTeeration 0: oy
! Tteration 1 Tog
i Iteration 2 Toq
retining e.nna;.as

Ireration © ag

lower chalesterol tertile ———— medium cholestero! fertile

higher cholesterol tertile
Cox regression -- Ereslow method for ties
INo. of subjects = 633 Number of obs

1

No. of failures - 25
Tine at risk 27

Loy kel ilood =

fatlure d: exi7censor -- 1
analysis time _t: sStTIMEexitl7years
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Mallgncy after Acute Coronary
Syndrome:
iIncidenceland features.

The ABC-4* Study on Heart Disease

*ABC is acronym for Adria, Bassano, Conegliano, and Padova hospitals
By:

Fiorella Cavuto, Giuseppe Berton, Rocco Cordiano, Francesco Bagato, Beatrice Segafredo, Mattia
Pasquinucci, Tiziano Martello, Monica Centa, Marco Pellegrinet, Agianluigi Antiga Gianluigi and
Nadir Sitta.

Edited by: Heba Mahmoud.



Kaplan-Meier estimates of the probability of onset and duration of malignant
neoplasia after acute coronary syndrome by gender and age (equal,
above, and below the median value).
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©
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Years Years

6 8 10 12 14 16 18

males females age<=median age>median

panel a

1.00
0.20
0.80
0.70
0.60
0.50
0.40
0.30
0.20
0.10

females age>median

panel ¢

Panel a: companson of ime to diagnosis of neoplasia by gender (log rank test
panel b: companson of time to onset of neoplasia by age (log rank test p=0.
panel ¢: companson of the duration of neoplasia by gqender (logrank t

panel d: companson of the duration of neoplasia by age (log rank test




Conclusions

» This prospective study showed that the incidence of

malignancies after ACS was:
- Similar in men and women

- Higher in the elderly



Conclusions

Preexisting Neoplasia
neoplasia at onset after
the time of AC. ACS




Plasma lipids during acute coronary syndrome: association to malignancy

mortality after 17 years of follow up.

(The ABC-4 Study on Acute Coronary Syndrome)*
*ABC is acronym for Adria, Bassano, Conegliano, and Padova Hospitals

G. Berton', R. Cordiano?, R. Palmieri?, F. Cavuto?, B. Segafredo?, T. Martello?, M. Pasquinucci?,
G. Antiga’, M. Centa’, and N. Sitta’.

(1) Conegliano General Hospital, Italy, (2) Adria General Hospital, Italy, (3) Bassano General Hospital,Italy, (4) Veneto Region
Edited by: HT. Mahmoud

Results: :
Table 3: Association between baseline characteristics and neoplastic

Table 1: Baseline characteristics of patients with acute coronary syndrome death {multivariate competitive risk survival analysis)

Qur aim was to investigate NS (0=589) N — E— e
fati 3 arish Value Variable “Pyalue | (95%CH
the assocxa_nqn between Age in years (Median-IQR} &7 |58:74) Age : <0,001 (1,08-1,11)
plasma lipids ftotal Female gender 29 Gender 0,53 (0,66-1,24)
cholesterol (TC), HDL-C BME, kg/m (Median-1QR) 16 (24-28) Total cholesterol above 0,001 (0,28-0.69)
IDL-C, and triglycerides Smoking habit? (%) &7 median : s
(TG})] in patients CHRRTUIRIOR () 47 Smoking 0,001 (1,51-4,72)

: 2 Diabetes mellitus (£} 22
discharged alive after Non ST-elevatson ACS (%) 38

acute coronary syndrome Kiltip class >1 (%) 33 At Cox univariable level TC levels showed an inverse association with all-cause

and mortality due to Fhue of Sies ik deey rpseatizatich 3 mortality, Z=-3.99, p<0.0001; HDL, Z=-0.34, p=0.73; cLDL, Z=-3.61, p<0.0001:
malignant newﬁasms after Deaths due 1o malignancies 15 TG, Z=-2¥‘44. p=0.61.p % ! P : / P

17 years of follow up. Prevvous smokers and curreatly smoking patients.

Purpose:

At multivariable level (models included the 8 clinical variables above mentioned
plus lipid value), TC levels showed an inverse independent asscciation with
Table 2: Lipid profile in neoplastic and non neoplastic patient. necplastic mortality, Z=-2.97, p=0.003; HDL, Z=-1.15, p=0.25; cLDL, Z=-2.66,
p=0.008; TG, Z=-1.04, p=0.29. The other clinical variables independently
associated to mortality were: age, and smoking habit.

Non neoplastic | | Neoplastic | F | Pvalue | F | Pvalue
(n=472) [ | (n=117) | (1) (1) (2} {2)
Total chotesterel level (mg/dl)
Methods: 1" day {n=588) 211 (180 - 245 ) 200 { 172 -
7 day (n=525) 202 (174 - 226 ) 191 { 177 -
- LOL cholesterol level (ma/dly
The ABC 4-5tudy on ACS is  day {n=583) : 135 (109 - 158 ) 125 { 106 -

ML OORIng,: Praspecive 7 day (n=524) 127 ( 106 - 149) 120 { 106 - G ‘ Conclusion:

muf/lestlgatlon del51gnled 1o HDL chotestercd level (mg/dl)

;%sz;te asan ; °Zf,§ia£§ ;,.Z:, '(';22?, ;: fi; :§ ;; :;; : 2z 0, 30, We obsen{ed an independent negative association between TC plasma
population of patients with Trigtycecides level {mg/dt) levels during ACS and mortality associated to malignancies, through 17
ACS. The present study 1% day (n=588) 129 (95 -186) 120 { 83 - years of follow up.

includes 634  patients 7" day (=525) 147 { 113 - 192 137 (98 - ' : : The statistical risk level seems close to that due to smoking habit.

enrolled in three intensive We believe that the uncommon long-term follow up of the patients in

coronary care units. o vales 206 Presernod i madian and INterouas tie r2acs. . :
¥ . (S )raduwod wolysks, (2) Adjustod analysis for gender and age prrcontiies. the present study, may contribute to understand the results.




Capitolo 8

“Guadagnare salute”
Attivita formativa e di prevenzione
promossa dalla nostra Associazione




“Those who are enamoured of
practice without science are like a
pilot who come into a ship without
rudder or compass and never has

any certainty where he is going”.

. “Quelli che s'innamorano di pratica
. senza scienza son come il nocchiere,
| che entra in naviglio senza timone o
bussola, che mai ha certezza dove si

vada’.

Leonardo da Vinci

Progetto Regionale Neoplasie, ABC*-4 STUDY



REGIONE DELVENETO - AZIENDA U.LS.S. n. 7 - PRESIDIO OSPEDALIERO DI CONEGLIANG
U.0.C. di CARDIOLOGIA - Direttore Dr. P. Delise

LA SOPRAVVIVENZA
DOPO INFARTO MIOCARDICO
L'ESPERIENZA DI 10 ANNI NEL VENETO

The Adria, Bassano, Conegliano and Padova
Hospitals (ABC) study on myocardial infarction

MEETING CLINICO

Martedi 22 maggio 2012
dalle ore 14.15 alle ore 18.45

Aula Mons. Dal Col - Viale L. Spellanzon (nei pressi dell’ Ospedale)
CONEGLIANO (TV)

Direttore del meeting: Or. Petro Deiise - Segreteria scientifica: Or. Giuseppe Barton
iL MEETING E RIVOLTO A MEDICI E INFERMIERI

Iscrizioni Online dal 28 Marzo 2012 (fino al raggiungimento di 70 partecipanti)
Sito Web: www.ulss7.it . Sezione Convegni e Corsi di Formazione

Assistenza organizzativa e informazioni sul meeting: sig.rs Bernavdetta Da! On - Or. Mawo Toaldo
Telefono 0438.663613 - email: segreteria.cardiologia@ulss7.it

Accreditamento ECM richiesto

Progetto Regionale Neoplasie, ABC*-4 STUDY
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Mareno di Piave e e

24" Edizione “Incontri di Educazione Sanitaria”
LA MALATTIA DI CUORE NELLA

DONNA E NELL’UOMO:

UN NUOVO MODO DI STUDIARE LA SOPRAVVIVENZA
DOPO L'INFARTO

{The ABC=3 Study oo Acute Coronary Syndrome)
CENTRO CULTURALE (piazza municipio) Mareno di Piave

Giovedi 21 Maggio 2015 = ore 20.30

SOPRAVVIVENZA DOPO L'INFARTO: “Differenze di Genere™
* Dott. Nadir Sitta ® Cardiologia Conegliano + Ulss7

COME LO STILE DI VITA INFLUENZA LA MALATTIA CARDIACA
* Dott. Filippo Brocadello * Specialista Scienze dell’Alimentazione + Padova

COME OSSERVARE LE DIFFERENZE FRA DONNA E UOMO
CON SCOMPENSO CARDIACO
* Dott. Giuseppe Berton * Cardiologia Conegliano + Ulss7

INFARTO MIOCARDICO E SCOMPENSO DI CUORE NELLA DONNA
* Dott.ssa Monica Centa * Cardiologia Conegliano + Ulss7

INTERAZIONE FRA SCOMPENSO CARDIACO E GENERE:
“come modifica la sopravvivenza”
* Dott, Giuseppe Berton * Cardiologia Conegliano + Ulss7

PRESENTA E MODERA

* Dott, Giovanni Turiano * Cardiologia Conegliano « Ulss7

( agli operatori sanitari si rilascia attestato di partecipazione )
Segreteria organizzativa inf. Battistella Giancarlo (339.6383290 AVIS MARENO

e-mail: guismareno@virgilio it - 1el.0438-309215
U.0.C di Cardiologia wiss7, el 0438.663613

Farmacia

Progetto Regionale Neoplasie, ABC*-4 STUDY




N - 000

AZIENDA P
SANITARIA ;ﬂ,m 2 REGIONE DEL VENETO

- m ey U.LS.5. 3 BASSANO DEL GRAPPA
4 BeL e ABC STUDY ON HEART DISEASE ASSOCIATION

LA SOPRAVVIVENZA DOPO INFARTO MIOCARDICO

NELLA DONNA E NELLUOMO
ABC STUDY ON HEART DISEASE ~ A VENETO REGION PROJECT

MEETING CLINICO ~ MERCOLEDY 25 NOVEMBRE 2015 - DALLE ORE 14.00 ALLE ORE 19.00
SALA CONVEGNI DEL P.O. DI RETE BASSANO — BASSANO DEL GRAPPA (Vi)
RESPONSABILE DEL PROGETTO REGIONALE “THE ABC STUDY ON HEART DISEASE”: DR. GIUSEPPE BERTON

SEGRETERIA SCIENTIFICA: DR.SSA FIORELLA CAVUTO

i meeting & rivolto & Medid, Infermieri, Personale Sanitario, Student!
ISCRIZIONE GRATUITA - ACCREDITATO CON 6 CREDITI ECM
Segretoria Organitrativa: Dr.ssa Sonia Cectato - tol M24/885381 ~ email: sonis.ceccato @asibassano.it

website: www.abcheartdiseasestudy.org
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REGIONE o VENETO

| B
¥
.‘»i REGIONE DEL VENETO - OTTA' DI CONEGUANO
AVIS DI CONEGLIANO E MARENO Df PIAVE - U.LS.S. 7PIEVE DI SOLIGD
CITTA DI CONEGLIAND ABC STUDY ON HEART DISEASE ASSOCIATION

LA SOPRAVVIVENZA DOPO MALATTIA DI CUORE

NELLA DONNA E NELL'UOMO
ABC STUDY ON HEART DISEASE — A VENETO REGION PROJECT

INCONTRO CON LA CITTADINANZA ED OPERATORI SANITARI
GIOVEDI 26 NOVEMBERE 2015 ORE 20.30
AUDITORIUM DINA ORSI - PARE" - CONEGLIANO - TV
INFO: www.abcheartdiseasestudy.org
n 1997, & Pithe prowp of mediod rmssrchen ead othar perticipants smbuwtad on sn praject to levestigate new clelcxd facton for heart disans, shixtying petiants

with scsns comnary sytdromm end o lowizg than foc many yran. Todey, the stnerwsfon on the lurg-term survwived sfter scurte coconeny syodrome e
acknsedeiged Main ressits sppesns 0o the mot ngortest codiovsecslar bocts accoes the warld The study & celied “the ASC hasrt dhesse wvady”.

PROGRAMMA INFORMAZIONI
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Preceriascre dela SIS & ITOCMIIETL RESPONSAZILE DEL PROGETTO REGIONALE

Dottt ses Naseils Covuto Al J, Do 1Trw [ Codean |0 4 “THE ASC STUDY OM HEANT DeSEasSE™:
Dr. Gluseppe Serton ~ U.O.C. i Cardiciogle

L3 soprawsiwenis fopo intamio svocandico (THE ASC STLUY OM HEART DSELASE, 2 westo Ragion Projec) mw‘m-uu”

Be. Shueppe Saris {ragiien Tel. 0438 663 613 ~ e-mail glube sPalice it
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REGIONE DEL VENLTO - COMUNE DI BASSAND DEL GRAPPA,
VLS55 3 BASSNO DEL GRAPPA - ABC STUDY ON HEART DISEASE ASSCCIATION

LA MALATTIA DI CUORE NELLA DONNE E NELL'UOMO:
SOPRAVVIVENZA E PREVENZIONE

ABC STUDY ON HEART DISEASE — AVENETO REGION PROZECT
. y . - 5 . AR -

W

v )

. LAY A i
INCONTRO CON LA CITTADINANZA ED OPERATOR! SANITARI
VENERDI 20 MAGGIO 2016 ORE 20.30 - SALA CHILESOTT! - MUSEQ CIVICO

Piazea Garibalds, 34 - Bassano del Grappa (Vi} - INFO: www.abcheartdiseasestudy.org
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REGIONE DEL VENETO - CITTA' DICONEGLIANO

ABC STUDY ONHEART DISEASE ASSOCIATION “AVENETC REGION PROJECT™
US-ACLI VENETO -UL8S.7- ULSS3- ULSS19

CUORE

PREVENZIONE
SPORT

CONEGLIANC (SALA TONIOLO) - VENERDI 2 DICEMBRE 2016 ORE 20.30

2° EDIZIONE DELLINCONTRO

CON LA CITTADINANZA ED OPERATORI SANITARI

INFO: www.abcheartdiseasestudy.org
Scgroteria argasicasha: Basassnicias cmail resassa sedran® Bbere dtecll 347-3398330

Progetto Regionale Neoplasie, ABC*-4 STUDY



98] REGIONE pec VENETO

ULSS 7, Ospedele di Comeghiano
ABC Study on Heart Disease Assodation
website: www.sbcheartdiseasestody.

BIOSTATISTICS

L'ULSS 7incoflaborazions con “The ABC Stody on Heart Dissase Assodistion”

orgamizza:
CORSO D1 STATISTICA MEDICADI BASE
PERMEDICI ED OPERATORI SANITARI

COURSE OF BASIC MEDICAL STATISTICS
FOR DOCTORS AND HEALTH PROFESSIONALS

Responsabile Scientifice del Corse Dr. Ginseppe Berton, MD, FESC

Progetto Regionale Neoplasie, ABC*-4 STUDY



Obiettive del cerse:

1) fornire conascenze biostatustiche di base, teariche e pratiche. per I Medicms;
2) cenni di base dellanshisi defls sopravvivenzs (curve di Kaplan-Mlejers:

3) mtroduzione =l analin 2 2lls comprensions di un levoro chinico-scientifica
Destinatari: Medici, Operzton Sanitan = Studenti.

Per partecipare 2l corso non = nchiesta conoscenzs statistics di base
Responsabile Sciemtifico del Corse:

Dot SiusppeBerton. Cardioloms Coneglisno,

Revisore Scientifico dell Amenicen Heart d3socistian

Coordinamento del corso:-

Dott. Givseppe Berton

Dott sz Sabine Eglzan

Benvenuto ed mtrodozione al Corso:

Dott. Francesco Benazzi Direttore Generale ULSS7 (ULSS Trewiso)
Decenti:

Dott. Michelangelo Sslem - Direzione Medica - ULSS7

Dott sss Ssbins Eglzan - Dipertimenta di Prevenzione - ULSS 7

Dott. GruseppeBerton - Cardioloms - ULSS7

Date e sede del corse-

mercoledi 6. mercoledit3, siovedi28 sprile 2016,

ore 915-13.15

presso ssls 1 — Ospedsle di Coneglisno (TV)-33015 — vie Brigsts Bizagme

1] corso & interattivo, si svolge in tre mattine di 4 ore cisscuns (totale 12 orel
1l corse & accreditate com 14 ECM.

H Pt wrot o
INeet ~

b
ek el AR
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Programma

Gaprile 216 ere 9.15-13.15

-accoghmento delle persone partecpanti xomin

-BSTOSTRAR, 0min

-prognosis n the patient with heart disease: “that’s the question”
(WilhiamShakespeare&GiuseppeBerton.una sera, mentre riflettevano insieme!} zomin
-indicatoni di performance n Medicna zomin

-introduzione alls Statistica Medica, uso di un fogho elettromico per raccolta dati chima e
soentifid somin

-coffe break zomin

~descrizione dei dati, la distribuzione normale, indic & distribuzione dei dati somin
~comoscere ed usare il t &i Stpdemt per dati appeiati & non appeisti, somin

-come leggere un lavoro scentifico pubblicato: introduzione somin

13aprile 2016 ere 9.15-13.15

-prevalenza, modenza, tassi di eventi somin

~comoscere ed usare i X' di Pearsom. 40

-valutazions di sensibilits, specificts, sccuratezza di un test disgnostico, so

-coffe break zomin

-introduzione allanslisi della sopravvivenza: curve di sopravvivenza di Kaplan-Meier 40
-come leggere un lavoro scentifico pubblicato: metodo 20

z8aprile zon6_ore 9.15-13.15

-numerosits campionaria, potenza di un test so

-t di Stpdemt per dati appaisti e non appeiati, X' di Pearsom(ripasso e pratica) 40
-indicatoni di performance in Medicne, consideraziom chmiche 20

-coffe break zomin

-come leggere un lavoro soentifico pubbhicato: nisultati 0

Discassiene 20

Test di valutazione (prova pratics su un cakolo di sensibilita, t gtudert e X* di Pearsom) 30
Cenclusiene del corse

Progetto Regionale Neoplasie, ABC*-4 STUDY
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Preiscriziom sul sito ULSS 7 — sezione corsi e comegm & partire dal 13 022mE.
https:www.ulss7. it webigoest corsi-comegmi

Le conferme di partecpazions verrarmo imviate via mail

E prefenibile, non obbligatorio, avers durante il corso un proprio computer portatile
(nel corso =i usera il software STATA 13
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UG Piamificazione, qualita, etica e formazione

Sezione Formazione

Vi Lubim, 1€ - 3053 Pieve di Soligo (TV)

Tel 0438/664337-4508 Fax 0438662358

Mail: qualits formazione @ulssy.it

Ulteriori infe: http://'www.abcheartdiscasestudy. orgien/contact
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. CORSO DI STATISTICA MEDICADI BASE

[T
BIOSTATISTICS

L'ULSS 7 della Regione Veneto in collaborazione con "The ABC Study on Heart Disease
Association”

organizza: CORSO Di STATISTICA MEDICA DI BASE PER MEDICI ED OPERATORI SANITARI

Per seguire il presente corso non sono richieste specifiche conoscenze di statistica iniziali.

D

L'ABC Study Association ha programmato altre 3 edizioni del corso, per soddisfare le
richieste di iscrizione:

1a ed: 6-13-28 aprile 2016: posti esauriti

2a ed: 5-12-19 ottobre 2016: posti esauriti
3a ed: 2-9-24 novembre 2016: posti esauriti
4a ed: 1-8-15 febbraio 2017: posti disponibili

Le iscrizioni terminano venerdi 18 marzo 2016

Progetto Regionale Neoplasie, ABC*-4 STUDY
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Author(s): Fiorella Cavuto, ULSS 3, Bassano General Hosp, Bassano del Grappa, ltaly; Giuseppe Berton,
ULSS 7, Conegliano General Hosp, Conegliano, Italy; Francesco Bagato, ULSS 19, Adria General Hosp, Adria,
Italy; Paola Michelazzo, Jessica Civiero, ULSS 3, Bassano General Hosp, Bassano del Grappa, Italy; Rocco
Cordiano, ULSS 19, Adria General Hosp, Adria, Italy; Beatrice Segafredo, ULSS 3, Bassano General Hosp,
Bassano del Grappa, Italy; Gerlando Alessio Maria Preti, Arianna Cati, ULSS 7, Conegliano General Hosp,
Conegliano, ltaly; Francesca Russo, Veneto Region, Venezia, Italy

Introduction: Natural history studies have suggested important differences in survival between men and women
in a broad spectrum of heart failure (HF) severity. Nonetheless, the relationship between gender and HF for
adverse prognosis after acute coronary syndrome (ACS) has not been thoroughly examined, especially in the
long term. We investigated the gender-based differences in the association between HF during ACS and post-
discharge, long-term cardiovascular (CV) mortality.

Methods: The present study included 557 patients enrolled in three intensive coronary care units and discharged
alive. HF during ACS was evaluated by Killip class and left ventricular ejection fraction (LVEF). Interaction
between gender and HF after 15 years of follow up was studied using Cox models including a formal interaction
term.

Results: Median age was 67 (interquartile range [IQR], (59-75) years, 29% were females, 37% had non-ST
elevation myocardial infarction and 32% Killip class>1, and median LVEF was 53% (IQR 46-61). All but five
patients were followed up to 15 years, representing 5332 person-years. Of these, 40.2% died of CV-related
causes. Crude CV mortality rate was higher among women (52.2%) than men (35.3%; P<0.0001). At a
univariable level, a negative interaction between female gender and Killip class for CV mortality was found
[hazard ratio (HR)=0.51 (0.34-0.77), P=0.002]. In five multivariable models after controlling for age, main CV risk
factors, clinical features, post-discharge medical treatment, and mechanical coronary reperfusion, the interaction
was significant across all models [HR=0.63 (0.42-0.95), P=0.02 in the fully adjusted model]. LVEF showed no
significant hazard associated with female gender on univariable analysis [HR=1.4 (0.9-0.2.0), P=0.11] but did so
in all adjusted models [HR=1.7 (1.2-2.5), P=0.005 in the fully adjusted model].

Conclusions: Gender is a consistent, independent effect modifier in the association between HF and long-term
CV mortality after ACS

Disciosure: F. Cavuto: None. G. Berton: None. F. Bagato: None. P. Michelazzo: None. J. Civiero:
None. R. Cordiano: None. B. Segafredo: None. G.A. Preti: None. A. Cati: None. F. Russo: None.

https://aha.scientificposters.com/epsAbstractAHA.cfm?id=1 14/01/2017



Predictors of Ten-Year Event-Free Survival in Patients With Acute
Myocardial Infarction (from the Adria, Bassano, Conegliano, and
Padova Hospitals [ABC] Study on Myocardial Infarction)

Giuseppe Berton, MD**, Rocco Cordiano, MD?P, Fiorella Cavuto, MD®, Giulia Giacomini, PhD?,

Renzo De Toni, PhDY, and Paolo Palatini, MD!

The long-term event-free survival (EFS) after acute myocardial infarction (AMI) is largely
uninvestigated. We analyzed noninvasive clinical variables in association with long-term
EFS after AMI. The present prospective study included 504 consecutive patients with AMI
at 3 hospitals from 1995 to 1998 (Adria, Bassano, Conegliano, and Padova Hospitals [ABC]
study). Thirty-seven variables were examined, including demographics, cardiovascular risk
factors, in-hospital characteristics, and blood components. The end point was 10-year EFS.
Logistic and Cox regression models were used to identify the predictive factors. We
compared 3 predictive models according to the goodness of fit and C-statistic analyses. At
enrollment, the median age was 67 years (interquartile range 58 to 75), 29% were women,
38% had Killip class >1, and the median left ventricular ejection fraction was 51%
(interquartile range 43% to 60%). The 10-year EFS rate was 19%. Both logistic and Cox
analyses identified independent predictors, including young age (hazard ratio 1.2, 95%
confidence interval 1.1 to 1.3, p = 0.0006), no history of angina (hazard ratio 1.4, 95%
confidence interval 1.1 to 1.8, p = 0.009), no previous myocardial infarction (hazard ratio
1.4, 95% confidence interval 1.1 to 1.7, p = 0.01), high estimated glomerular filtration rate
(hazard ratio 0.8, 95% confidence interval 0.7 to 0.9, p = 0.001), low albumin/creatinine
excretion ratio (hazard ratio 1.2, 95% confidence interval 1.1 to 1.3, p <0.0001), and high
left ventricular ejection fraction (hazard ratio 0.8, 95% confidence interval 0.7 to 0.9, p = 0.006).
These variables had greater predictive power and improved the predictive power of 2 other
models, including Framingham cardiovascular risk factors and the recognized predictors of
acute heart damage. In conclusion, 10-year EFS was strongly associated with 4 factors (ABC
model) typically neglected in studies of AMI survival, including estimated glomerular filtration
rate, albumin/creatinine excretion ratio, a history of angina, and previous myocardial infarc-
tion. This model had greater predictive power and improved the power of 2 other models using

traditional cardiovascular risk factors and indicators of heart damage during AMI.

© 2012

Elsevier Inc. All rights reserved. (Am J Cardiol 2012;109:966-975)

Fatal and nonfatal adverse events are common in the
short and long term after acute myocardial infarction (AMI).
It is currently considered that much of the increased cardio-
vascular (CV) risk remains unexplained.'™ To improve the
development of new therapies, we require a better under-
standing of the natural history of coronary artery disease.’
Many studies have investigated the prognosis after AMI, but
few have focused on the factors associated with event-free
survival (EFS), particularly in the long term.®~® Further-

“Department of Cardiology, Conegliano General Hospital, Conegliano,
Italy; "Department of Internal Medicine and Cardiology, Adria General
Hospital, Adria, Italy; “Department of Cardiology, Bassano del Grappa
General Hospital, Bassano del Grappa, Italy; “Department of Clinical and
Experimental Medicine, University of Padova, Padua, Italy. Manuscript
received October 12, 2011; revised manuscript received and accepted
November 9, 2011.

This work was supported by grants from the University of Padova,
Padua, Italy, for the collection, management, and analysis of the data.

*Corresponding author: Tel: (+39) 04-3866-3613; fax: (+39) 04-
3866-3360.

E-mail address: giube.s@alice.it (G. Berton).

0002-9149/12/$ — see front matter © 2012 Elsevier Inc. All rights reserved.
doi:10.1016/j.amjcard.2011.11.026

more, EFS can be considered the clinical equivalent to no
progression of coronary artery disease.” The aim of the
present study was to investigate and compare how the major
CV risk factors and a number of noninvasive clinical vari-
ables are associated with EFS in a 10-year follow-up study
after AML.

Methods

The Adria, Bassano, Conegliano, and Padova Hospital
Study (ABC Study) is an ongoing, prospective investigation
designed to reflect, as closely as possible, an unbiased
population of patients with AMI. It included 567 consecu-
tive, white patients admitted with definite AMI to the in-
tensive care units of the Adria, Bassano, and Conegliano
Hospitals (in northeast Italy) from June 21, 1995 to January
19, 1998. The original aim of the ABC study was to follow
the natural long-term history of a sample of unselected
patients with AMI and to evaluate the prognostic value of a
number of baseline clinical variables. The criteria used for
AMI diagnosis have been previously reported.” The patients
were excluded when they displayed chronic renal failure,
defined as a documented history of an estimated glomerular

www.ajconline.org
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567 eligible patients
(on admission to intensive care units)

62 patients excluded:

-Lack of consent n=6
-Concomitant disease n=33
-Death within 72 hours n=7
-Insufficient data n=12

-Inclusion in randomised trial n=4

| 505 patients enrolled |

l

| 40 in-hospital deaths |

l

| 465 patients alive at discharge |

| 1drop-out

| 464 patients at follow-up end |

409 patients with events
(597 cumulative events)

95 EFS patients

| 145 patients alive with CV events | | 264 all-cause deaths |

Figure 1. Flow diagram of subject progress during follow-up.

filtration rate (eGFR) <1.0 mL/s/1.73 m? (conventional
units <60 mL/min/1.73 mz) for 3 months, with or without
kidney damage (n = 3). They were also excluded for ne-
phrotic proteinuria (n = 2), dialysis treatment (n = 1),
concomitant acute infection (n = 15), myocardial reinfarc-
tion within 3 days of admission (n = 3), surgical treatment
of bone fractures (n = 2), recent surgery (n = 2), menstrual
flow (n = 1), neoplastic disease (n = 4), death within 3 days
of admission (n = 7), or insufficient data (n = 12). These
conditions could potentially affect the variables investigated
in the present study. Ten additional patients were excluded
because of a lack of consent or because they were involved
in a randomized treatment trial. Thus, the follow-up in-
cluded 505 patients (Figure 1). All enrolled patients pro-
vided written informed consent, and the hospital ethics
committees approved the study.

At enrollment, we collected a thorough patient history
from the medical records and patient interviews. Unless
otherwise indicated, all baseline clinical and laboratory data
reported in the present study were obtained during the first
3 days of hospitalization in the intensive coronary care unit.
On admission and every 4 hours thereafter, the serum en-
zyme levels and 12-lead electrocardiograms were obtained.
Venous blood was drawn for biochemical determinations.
The blood pressure and heart rate were measured between 7
and 8 A.M., and the mean of 3 recordings was used in the
analyses. The presence and degree of heart failure, assessed
according to the Killip classification, the presence of atrial
fibrillation/flutter, ventricular tachy- and bradyarrhythmias

were recorded during the first week after enrollment. The
left ventricular ejection fraction (LVEF) was assessed using
2-dimensional echocardiography according to Simpson’s
method."” The LVEF was missing for 103 patients who
underwent echocardiography after discharge from the inten-
sive care unit or had technically inadequate echocardio-
graphic images. The records were examined by 2 physicians
with no knowledge of patient clinical data. The eGFR at
baseline was calculated using the modified Modification of
Diet in Renal Disease equation.'' Albumin excretion was
measured with 24-hour urine collection samples by radio-
immunoassay and expressed as the albumin/creatinine ra-
tio.'? Standard urinalysis was performed at urinary sample
collection.

At 1, 3,5, 7, and 10 years after recruitment, each patient
was telephoned for a clinical checkup. The prespecified
primary end point of the present study was 10 years free
from death and major coronary events or stroke. An event
was defined as any of the following: death from any cause,
nonfatal reinfarction or stroke, angina at rest with electro-
cardiographic changes and/or congestive heart failure re-
quiring hospitalization, revascularization (coronary artery
bypass grafting or nonprimary percutaneous coronary an-
gioplasty), and heart transplantation. When revasculariza-
tion procedures occurred during AMI or unstable angina, it
was recorded as a single event (e.g., AMI treated with
primary percutaneous coronary angioplasty was recorded as
AMI). The absence of any of these features was considered
EFS. The 2 prespecified secondary end points were EFS
after discharge (i.e., excluding in-hospital mortality) and a
subanalysis of only CV events (i.e., excluding non-CV
death, when it was the first event). All data regarding the
events were obtained from the scheduled checkup records,
public administration and hospital records, family doctors,
and death certificates. In keeping with the procedure used in
the Global Registry of Acute Coronary Events (GRACE)
study, events occurring before enrollment were entered into
the Cox regression models as explanatory variables.® The
reports were also obtained regarding changes in the major
CV risk factors (i.e., smoking, hypertension, hypercholes-
terolemia, diabetes mellitus, and physical activity) and med-
ications during follow-up. The prehospital time delay was
defined as the interval from the onset of symptoms to arrival
at the coronary care unit. Hypertension was defined as a
documented history of hypertension by administration of
antihypertensive therapy or a doctor’s report of blood pres-
sure  140/90 mm Hg. Hypercholesterolemia was defined
as having a total cholesterol level of 6.2 mmol/L and/or
treatment with lipid-lowering medication. Physical activity
was considered 3 sessions of isotonic activities weekly
that lasted 40 minutes.

The measured variables were analyzed as both continu-
ous and quartiles of increasing value. Log transformations
were used to correct for positive-skewed distributions, as
appropriate. The unpaired Student ¢ test and the Pearson
chi-square test was used for the measured and categorical
variables, respectively. Both logistic and Cox proportional
hazard regression models were used to describe the influ-
ence of variables on EFS during follow-up.'* Logistic re-
gression analyses were fit to the presence/absence of events.
Cox regression models were fit to the intervals elapsed
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Figure 2. Adverse events occurred in 504 patients during 10 years of follow-up after AMI. In absence of other CV events. ACR = albumin/creatinine ratio;
AMI = acute myocardial infarction; CABG = coronary artery bypass grafting; CAD-HF = coronary artery disease—heart failure; CHF = congestive heart
failure; PTCA = percutaneous transluminal coronary angioplasty; UA = unstable angina.

before an event. Scaled Schoenfeld residuals were used to
test the proportionality assumption. The proportional haz-
ards assumption of the Cox model was violated for several
variables (p <0.05) because of early events. The typical
effect of this violation was that statistical comparisons were
more conservative, and the 95% confidence limits were
wider for the hazard ratios.'* After censoring in-hospital
mortality cases, the proportional hazards assumption was
verified for all variables (p >0.30). The variables were first
tested at the univariate level and after age and gender
adjustment. All multivariate analyses used logistic and Cox
regression models with backward elimination. To avoid
exclusion of potentially significant predictors, once the final
model was obtained, each of the excluded variables was
retested in the model.'” Estimated coefficients and standard
errors are reported for both logistic and Cox regression
models. The risk estimate was quantified as the odds ratio
for logistic regression analysis and as the hazard ratio for
the Cox regression analyses, with 95% confidence intervals.
The interval ranged from the first day of hospital admission
to the first nonfatal or fatal event or to the censored time.
Only variables that were significant on both logistic and
Cox multivariate analyses were included in the ABC model.
The ABC model’s predictive power was compared with 2
other prespecified models: (1) Framingham CV risk factors
(i.e., current smoking, physical activity, hypertension, hy-
percholesterolemia, and diabetes mellitus), termed the “CV
risk factor model”; and (2) well-recognized clinical vari-
ables associated with acute heart damage (i.e., prehospital
time delay, creatine kinase-MB peak, Killip class, Q-/non—
Q-wave AMI, and atrial fibrillation), termed the “acute-
heart model.” The improvement in predictive power was
tested with the goodness-of-fit test according to the likeli-
hood ratio chi-square analysis.'® Model discrimination was
measured using the area under the receiver operating char-
acteristic curve, also called the C-statistic.'® The Hosmer-
Lemeshow test was used to measure model calibration.'’

The baseline characteristics were summarized as the me-
dian and interquartile range for the continuous variables and
numbers and percentages for categorical variables. The vari-
ables were tested for collinearity before evaluation in the
regression models. When 2 variables (e.g., creatine kinase
peak and creatine kinase-MB peak) were highly correlated
(r 0.7), we eliminated the less significant variable or the
variable believed to be less clinically important.'® To detect
whether an association between a variable and outcome
produced a J or U shape, all variables were checked for
conformity to increasing (or decreasing) gradients. The
variables significantly associated with the outcomes in the
multivariate models were tested for interactions. Unless
otherwise indicated, 2-tailed p values <0.05 were deemed
significant. Statistical analyses were performed using SYS-
TAT, version 13 (Systat Software, Chicago, Illinois) and
JMP, version 4.0, for Windows 2000 (SAS Institute, Cary,
North Carolina).

Results

During follow-up, 1 patient withdrew consent, and the
data were censored at that time. Thus, 504 patients had
10-year follow-up data or had died and that data were used
in the logistic and Cox analyses. This represented a total of
3,271.3 person-years of follow-up. At the end of the fol-
low-up period, 409 patients had had 1 to 5 events, for a total
of 597 cumulative events. Of the 504 patients, 95 had
achieved EFS (Figure 1). The event rate was 18.25 events/
year of follow-up for each 100 patients. The median interval
to the first event was 22.5 months (interquartile range 4.0 to
94.0). Figure 2 lists the main causes of events. The differ-
ences between the patients with and without events after
AMI are listed in Table 1.

At the univariate level, young age was strongly associ-
ated, and gender was not associated, with EFS (Table 2). Of
the 37 baseline variables tested, 17 were associated with
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Table 1
Baseline characteristics
Variable Overall Population Patients Free of Events Patients With events p Value
(n = 504) (n = 95) (n = 409)
Age (years) 67 (58-75) 59 (53-66) 70 (62-77) <0.0001
Women 29% 20% 31% 0.04
Education (high school or more) 25% 30% 24% 0.18
Current smoker 38% 55% 34% <0.0001
Physical activity 6% 8% 5% 0.25
Hypertension 47% 33% 50% 0.002
Hypercholesterolemia 24% 24% 24% 0.96
Diabetes mellitus 24% 13% 27% 0.004
Body mass index (kg/m?) 26 (24-28) 26 (24-28) 26 (24-28) 0.98
Alcohol use 74% 76% 74% 0.66
Coffee use 87% 93% 86% 0.07
Family coronary heart disease 24% 23% 24% 0.79
Angina pectoris 20% 6% 23% <0.0001
Previous myocardial infarction 21% 7% 25% <0.0001
In-hospital characteristics
Prehospital time delay (min)* 185 (120-535) 175 (125-292) 235 (115-590) 0.002
Systolic blood pressure (mm Hg) 119 (107-130) 116 (105-128) 122 (112-132) 0.08
Diastolic blood pressure (mm Hg) 76 (69-82) 74 (68-79) 77 (71-82) 0.43
Heart rate (beats/min) 70 (63-80) 68 (61-75) 71 (64-82) 0.001
Anterior myocardial infarction 33% 37% 32% 0.39
Q-wave myocardial infarction 74% 84% 72% 0.01
Creatine kinase peak (U/L)* 1,077 (587-1,959) 1,286 (694-2,296) 1,067 (554-1,866) 0.03
Creatine kinase-MB peak (U/L)* 126 (69-236) 162 (75-274) 118 (66-229) 0.13
Killip class >17 38% 19% 43% <0.0001
Tachyarrhythmias' 24% 24% 23% 0.87
Bradyarrhythmias '™ 8% 7% 9% 0.70
Atrial fibrillation/flutter’ 13% 3% 15% 0.002
Left ventricular ejection fraction (%) (n = 401) 51 (43-60) 58 (50-64) 50 (42-60) <0.0001
Blood components
Hemoglobin (g/L) 137 (126-147) 139 (132-148) 136 (125-147) 0.98
Blood glucose (mmol/L) 6.9 (5.8-9.5) 6.6 (5.7-8.4) 7.0 (5.8-9.9) 0.02
Total cholesterol (mmol/L) 5.4 (4.6-6.2) 5.4 (4.7-6.2) 5.3 (4.5-6.3) 0.15
High-density lipoprotein cholesterol (mmol/L) 1.1 (0.9-1.3) 1.1 (0.9-1.3) 1.1 (0.9-1.3) 0.47
Triglycerides (mmol/L) 1.4 (1.0-2.0) 1.4 (1.1-2.0) 1.4 (1.0-2.0) 0.85
Potassium (mmol/L) 4.1 (3.8-4.4) 4.1(3.84.4) 4.1(3.84.4) 0.11
Uric acid ( mol/L) 339 (273-404) 309 (243-374) 339 (279-410) 0.13
Kidney and endothelial function
Plasma creatinine ( mol/L) 88 (80-106) 80 (71-88) 88 (80-106) <0.0001
Estimated glomerular filtration rate (mL/s X1.73 m?)* 1.2 (0.9-1.4) 1.3 (1.2-1.6) 1.1 (0.9-1.4) <0.0001
Albumin/creatinine excretion ratio (mg/mmol)* 0.8 (0.3-2.6) 0.3 (0.2-0.9) 1.0 (0.4-3.6) <0.0001
In-hospital and follow-up medications
Thrombolysis 40% 57% 36% <0.0001
Adrenergic agent 10% 2% 11% 0.005
-Receptor blocker 43% 59% 40% <0.0001
Calcium channel blocker 44% 49% 43% 0.32
Nitrate 76% 69% 78% 0.06
Angiotensin-converting enzyme inhibitor/angiotensin II receptor blocker 64% 57% 65% 0.14
Diuretics 51% 31% 55% <0.0001
Antiplatelets 82% 95% 80% <0.0001
Anticoagulants 17% 6% 19% 0.002
Digitalis 22% 5% 26% <0.0001
Antiarrhythmics 13% 9% 14% 0.23
Lipid-lowering drug 34% 45% 31% 0.01
Cardiovascular risk factor modification during follow-up
Current smoker 12% 9% 24% <0.0001
Physical activity 23% 43% 18% <0.0001
Hypertension 58% 49% 60% 0.07
Hypercholesterolemia 40% 52% 37% 0.01
Diabetes mellitus 29% 18% 31% 0.008

Data are presented as median (interquartile range) or percentages.
*p Values were calculated using Log-transformed data.

" During first 7 days of hospital stay.

* Tachyarrhythmia and bradyarrhythmia, excluding perithrombolytic period.



Table 2

Univariate age- and gender-adjusted logistic and Cox regression for patients free from events versus patients with events

Variable Univariate Logistic Regression Age- and Gender-Adjusted Logistic Age- and Gender-Adjusted Cox Regression
Regression
= SE OR (95% CI) p Value + SE OR (95% CI) p Value + SE HR (95% CI) p Value

Young age 0.83 = 0.12 2.3(1.8-2.9) <0.0001 — 0.35 = 0.05 1.4 (1.3-1.5) <0.0001*
Male gender 0.51 =0.27 1.7 (1.1-2.8) 0.06 -0.23 £0.31 0.8 (0.4-1.4) 0.45" 0.07 = 0.11 1.1 (0.8-1.3) 0.55"
Low school education —0.38 £0.25 0.7 (0.4-1.1) 0.13 0.06 = 0.23 1.1 (0.6-1.8) 0.82 0.01 =0.12 1.0 (0.8-1.3) 0.92
No/current smoking —0.86 £ 0.23 0.4 (0.3-0.7) <0.0001 —0.24 £0.26 0.8 (0.5-1.3) 0.34 —0.17 £ 0.11 0.8 (0.7-1.0) 0.13
No hypercholesterolemia —0.11 £0.25 0.9 (0.5-1.5) 0.66 0.22 =0.29 1.2 (0.7-2.2) 0.44 0.12 =0.12 1.1 (0.9-1.4) 0.30
Low body mass index 0.01 =0.10 1.0 (0.8-1.2) 091 0.18 = 0.11 1.2 (0.9-1.5) 0.10 0.05 = 0.05 1.0 (0.9-1.1) 0.28
No hypertension 0.68 = 0.24 2.0(1.2-3.2) 0.004 0.45 =0.26 1.6 (0.9-2.6) 0.08 0.15 = 0.10 1.2 (0.9-1.4) 0.14
No diabetes mellitus 0.94 = 0.33 2.5(1.3-4.9) 0.004 0.70 = 0.34 2.0 (0.9-4.0) 0.04 0.40 = 0.11 1.5 (1.2-1.9) 0.0006
No physical activity —0.47 £043 0.6 (0.3-1.4) 0.27 —0.05 £ 0.46 0.9 (0.4-2.3) 0.91 —0.07 £0.22 0.9 (0.6-1.4) 0.73
No alcohol use —0.13 £0.26 0.9 (0.5-1.5) 0.61 —0.32 £0.29 0.7 (0.4-1.3) 0.28 0.04 =0.12 1.0 (0.8-1.3) 0.72
No coffee use —0.74 £ 042 0.5 (0.2-1.1) 0.07 —0.35 £ 044 0.7 (0.3-1.7) 0.42 —0.15 £ 0.15 0.9 (0.6-1.2) 0.32
No family coronary heart disease 0.02 = 0.27 1.0 (0.6-1.7) 0.95 0.30 = 0.28 1.4 (0.8-2.4) 0.28 0.11 =0.12 1.1 (0.9-1.4) 0.33
No angina (before enrollment) 1.52 = 0.44 4.5 (1.9-10.7) 0.001 1.21 =045 3.3(1.4-8.1) 0.007 0.40 = 0.12 1.5(1.2-1.9) 0.001
No myocardial infarction (before enrollment) 143 £0.41 4.2(1.9-9.3) <0.0001 1.35 £ 0.42 3.8 (1.7-8.8) 0.002 0.41 =0.12 1.5 (1.2-1.9) 0.0007
Short prehospital time delay 0.27 = 0.10 1.3 (1.1-1.6) 0.01 0.11 =0.11 1.1 (0.9-1.4) 0.32 0.05 = 0.04 1.0 (0.9-1.1) 0.25
Low systolic blood pressure 0.18 = 0.10 1.2 (1.0-1.5) 0.07 0.02 = 0.11 1.0 (0.8-1.3) 0.87 —0.01 £0.05 0.9 (0.8-1.1) 0.76
Low diastolic blood pressure 0.02 £ 0.10 1.0 (0.8-1.2) 0.85 —0.06 £ 0.11 0.9 (0.8-1.2) 0.58 —0.04 £ 0.04 0.9 (0.8-1.0) 0.34
Low heart rate 0.24 £ 0.10 1.3 (1.0-1.6) 0.01 0.15 = 0.11 1.2 (0.9-1.4) 0.16 0.10 = 0.05 1.2 (1.1-1.3) 0.03
Nonanterior myocardial infarction —-0.24 £0.24 0.8 (0.5-1.2) 0.31 —-0.21 £0.25 0.8 (0.5-1.3) 0.40 —0.03 £0.11 0.9 (0.8-1.2) 0.78
Non-Q-wave myocardial infarction —0.74 £ 0.30 0.5 (0.3-0.9) 0.01 —0.55 £0.32 0.6 (0.3-1.1) 0.08 —0.16 £ 0.11 0.8 (0.7-1.1) 0.15
Low creatine kinase peak —0.18 £ 0.10 0.8 (0.7-1.0) 0.07 -0.13 £ 0.11 0.9 (0.7-1.1) 0.22 —0.01 £ 0.05 0.9 (0.8-1.1) 0.78
Low creatine kinase-MB peak —0.18 £ 0.10 0.8 (0.7-1.0) 0.08 -0.13 £ 0.11 0.9 (0.7-1.1) 0.23 —0.01 £0.04 0.9 (0.8-1.1) 0.96
Low Killip class 0.99 = 0.24 2.7 (1.7-4.3) <0.0001 0.60 = 0.25 1.8 (1.1-3.0) 0.01 0.41 = 0.08 1.5 (1.3-1.8) <0.0001
No tachyarrhythmias —0.02 £ 0.27 1.0 (0.6-1.6) 0.92 —0.20 £ 0.28 0.8 (0.5-1.4) 0.46 —0.05 £0.12 0.9 (0.7-1.2) 0.64
No bradyarrhythmias 0.18 = 0.43 1.2 (0.5-2.8) 0.68 0.16 = 0.45 1.2 (0.5-2.8) 0.72 0.31 =0.18 1.4 (0.9-1.9) 0.09
No atrial fibrillation/flutter 1.70 = 0.60 5.4 (1.7-17.8) 0.005 1.30 = 0.62 3.6 (1.1-12.3) 0.03 0.34 = 0.14 1.4 (1.1-1.8) 0.01
Low left ventricular ejection fraction —0.46 £ 0.12 0.6 (0.5-0.8) <0.0001 —0.38 £ 0.13 0.7 (0.5-0.9) 0.002 —0.21 £0.05 0.8 (0.7-0.9) <0.0001
Low hemoglobin —0.18 £ 0.10 0.8 (0.7-1.0) 0.08 —0.05 £ 0.12 0.9 (0.8-1.2) 0.68 —0.04 £ 0.05 1.0 (0.9-1.0) 0.35
Low blood glucose 0.25 = 0.10 1.3 (1.1-1.6) 0.01 0.19 = 0.11 1.2 (1.0-1.5) 0.09 0.12 = 0.04 1.1 (1.0-1.2) 0.005
Low total cholesterol —0.06 = 0.10 0.9 (0.8-1.1) 0.53 0.05 = 0.11 1.1 (0.8-1.3) 0.62 0.02 = 0.05 1.0 (0.9-1.1) 0.70
Low high-density lipoprotein cholesterol —0.02 £0.10 1.0 (0.8-1.2) 0.87 —0.07 £ 0.11 0.9 (0.7-1.1) 0.48 —0.06 £ 0.04 0.9 (0.9-1.0) 0.19
Low triglycerides —0.05 £ 0.10 0.9 (0.8-1.2) 0.61 0.13 =0.11 1.1 (0.9-1.4) 0.23 0.10 = 0.05 1.2 (1.1-1.3) 0.03
Low potassium 0.07 = 0.10 1.1 (0.9-1.3) 0.51 -0.02 £ 0.11 0.9 (0.8-1.2) 0.82 0.02 = 0.04 1.0 (0.9-1.1) 0.59
Low uric acid 0.21 = 0.10 1.2 (1.1-1.5) 0.03 0.15 = 0.11 1.2 (0.9-1.4) 0.18 0.15 = 0.04 1.2 (1.1-1.3) 0.001
Low estimated glomerular filtration rate —0.64 £0.11 0.5 (0.4-0.7) <0.0001 —0.40 = 0.13 0.7 (0.5-0.9) 0.002 —0.19 = 0.05 0.8 (0.7-0.9) 0.0002
Low albumin/creatinine excretion ratio 0.54 £0.11 1.7 (1.4-2.1) <0.0001 0.35 = 0.12 1.4 (1.1-1.8) 0.004 0.25 = 0.05 1.3(1.2-1.4) <0.0001
Variable modification during follow-up

No current smoking —0.71 £0.23 0.5 (0.3-0.8) 0.002 —0.18 £ 0.26 0.8 (0.5-1.4) 0.48 -0.17 £ 0.11 0.8 (0.7-1.0) 0.12

No hypercholesterolemia —0.54 £0.23 0.6 (0.4-0.9) 0.01 —0.11 £0.25 0.9 (0.5-1.5) 0.65 0.03 =0.11 1.0 (0.8-1.3) 0.77

No hypertension 0.46 = 0.23 1.6 (1.1-2.5) 0.04 0.20 = 0.25 1.0 (0.7-2.0) 0.81 0.01 =0.10 1.0 (0.8-1.2) 0.93

No diabetes mellitus 0.75 = 0.29 2.1(1.2-3.7) 0.009 0.66 = 0.30 1.9 (1.1-3.5) 0.02 0.33 =0.11 1.4 (1.1-1.7) 0.002

No physical activity —1.09 £0.24 0.3 (0.2-0.5) <0.0001 —0.46 = 0.27 0.6 (0.4-1.1) 0.08 -0.21 £0.13 0.8 (0.6-1.0) 0.10

* Unadjusted.
* Age adjusted.

CI = confidence interval; HR = hazard ratio; OR = odds ratio.
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Table 3
Multivariate logistic and Cox regression models for patients free from events versus patients with events
Variable * SE OR p Value += SE HR p Value
(95% CI) (95% CI)
Model 1 All patients (n = 504)
Age 0.57 = 0.14 1.8 (1.4-2.4) <0.0001 0.19 £ 0.05 1.2 (1.1-1.3) 0.0006
Women —-0.37 £0.33 0.7 (0.4-1.3) 0.25 0.09 £0.12 1.1 (0.8-1.4) 0.47
Angina pectoris 0.98 = 0.48 2.6 (1.1-6.8) 0.03 0.35 £0.13 1.4 (1.1-1.8) 0.009
Estimated glomerular filtration rate —-0.35+0.13 0.7 (0.5-0.9) 0.009 —0.16 £ 0.05 0.8 (0.7-0.9) 0.001
Albumin/creatinine ratio 0.36 = 0.13 1.4 (1.1-1.8) 0.005 0.20 £ 0.05 1.2 (1.1-1.3) <0.0001
Previous myocardial infarction 0.99 + 045 2.7 (1.1-6.5) 0.02 0.31 = 0.12 1.4 (1.1-1.7) 0.01
Highest Killip class 0.25 = 0.09 1.3 (1.1-1.5) 0.004
Diabetes mellitus 0.24 £0.12 1.3 (1.1-1.6) 0.04
Model 2 Patients with LVEF (n = 401)
Age 0.53 £0.16 1.7 (1.2-2.3) 0.001 0.21 = 0.06 1.2 (1.1-1.4) 0.001
Women —0.55 £0.35 0.6 (0.3-1.1) 0.11 —0.11 £0.13 0.9 (0.7-1.2) 0.38
Estimated glomerular filtration rate —0.36 = 0.15 0.7 (0.5-0.9) 0.01 —0.16 = 0.06 0.8 (0.7-0.9) 0.004
Albumin/creatinine ratio 0.37 £0.14 1.4 (1.1-1.9) 0.01 0.21 = 0.06 1.2 (1.1-1.4) 0.0002
Angina pectoris 1.18 = 0.51 3.3(1.2-8.8) 0.02
Left ventricular ejection fraction —-0.29 = 0.13 0.7 (0.6-0.9) 0.03 —0.14 £ 0.05 0.8 (0.7-0.9) 0.006
Interactions
Age*albumin/creatinine ratio 0.33 £0.12 1.4 (1.1-1.8) 0.009 0.11 £0.04 1.2 (1.1-1.3) 0.008
Age*left ventricular ejection fraction —0.29 £ 0.14 0.7 (0.6-0.9) 0.03
Killip class*estimated glomerular filtration rate —0.69 +0.28 0.5 (0.3-0.9) 0.01
Killip class*albumin/creatinine ratio 0.17 £ 0.07 1.2(1.1-1.4) 0.02
Diabetes mellitus*angina pectoris 0.54 £0.26 1.7 (1.1-2.9) 0.03
Model 3 Patients alive at hospital discharge (n = 464)
Age 0.54 =0.14 1.7 (1.3-2.3) <0.0001 0.18 £ 0.06 1.2 (1.1-1.3) 0.001
Women —0.01 £0.34 1.0 (0.5-1.9) 0.95 0.11 £0.13 1.1 (0.9-1.4) 0.38
Angina pectoris 1.00 = 0.47 2.7 (1.1-6.9) 0.03 041 £0.14 1.5 (1.1-2.0) 0.004
Previous myocardial infarction 0.99 + 045 2.7 (1.1-6.9) 0.02 0.31 = 0.13 1.4 (1.0-1.8) 0.02
Estimated glomerular filtration rate —0.33 £0.13 0.7 (0.6-0.9) 0.01 —0.14 £ 0.05 0.8 (0.7-0.9) 0.005
Albumin/creatinine ratio 0.34 =0.13 1.4 (1.1-1.8) 0.009 0.16 = 0.05 1.2 (1.1-1.3) 0.001
Diabetes mellitus 0.27 £0.12 1.3 (1.1-1.7) 0.03
Model 4 Only CV events (n = 504)
Age 0.29 £ 0.11 1.3 (1.1-1.7) 0.01 0.14 = 0.06 1.2 (1.1-1.3) 0.01
Women 0.02 = 0.28 1.0 (0.6-1.8) 0.93 0.09 £0.13 1.1 (0.8-1.4) 0.48
Angina pectoris 0.71 = 0.32 2.0 (1.1-3.8) 0.02 0.36 £ 0.14 1.4 (1.1-1.9) 0.01
Previous myocardial infarction 0.66 = 0.31 1.9 (1.1-3.5) 0.03 0.28 = 0.12 1.3 (1.1-1.7) 0.02
Albumin/creatinine ratio 0.25 £0.11 1.3 (1.1-1.6) 0.02 0.19 = 0.05 1.2 (1.1-1.3) 0.0002
Estimated glomerular filtration rate —-0.23 = 0.10 0.8 (0.6-0.9) 0.02 —0.15 £ 0.05 0.8 (0.7-0.9) 0.005
Diabetes mellitus 0.75 = 0.30 2.1(1.2-3.8) 0.01 0.29 +0.12 1.3(1.1-1.7) 0.01
Highest Killip class 0.65 =0.23 1.9 (1.2-3.0) 0.004 0.30 £ 0.09 1.3 (1.1-1.6) 0.0008
Hypertension 0.46 =0.23 1.6 (1.1-2.5) 0.04
Left ventricular ejection fraction —0.11 £ 0.05 0.9 (0.8-1.1) 0.04
Model 5 Inclusion of in-hospital medications (n = 504)
Age 0.50 = 0.16 1.6 (1.2-2.3) 0.002 0.18 = 0.06 1.2 (1.1-1.3) 0.002
Women —0.15 £ 0.36 0.9 (0.4-1.7) 0.67 0.06 = 0.13 1.1 (0.8-1.4) 0.65
Angina pectoris 0.96 = 0.47 2.6 (1.1-6.5) 0.04 047 £0.13 1.6 (1.2-2.0) 0.0003
Diabetes mellitus 0.33 = 0.16 1.4 (1.1-1.9) 0.03
Previous myocardial infarction 0.92 + 047 2.5(1.1-6.3) 0.04
Estimated glomerular filtration rate —-042 +0.14 0.7 (0.5-0.9) 0.003 —0.18 £ 0.05 0.8 (0.7-0.9) 0.0005
Albumin/creatinine ratio 0.37 £0.14 1.4 (1.1-1.9) 0.007 0.19 = 0.05 1.2 (1.1-1.3) 0.0001
Left ventricular ejection fraction —0.33 = 0.15 0.7 (0.5-0.9) 0.02 —0.12 = 0.06 0.8 (0.7-0.9) 0.03
Model 6 Inclusion of medications during follow-up (n = 464)
Age 0.42 =0.16 1.5(1.1-2.1) 0.008 0.13 £ 0.06 1.2 (1.1-1.3) 0.04
Women —0.28 £ 0.36 0.8 (0.4-1.5) 0.43 0.08 £0.13 1.1 (0.8-1.4) 0.55
Angina pectoris 1.07 = 0.45 2.9 (1.2-7.1) 0.01 041 £0.14 1.5 (1.1-2.0) 0.004
Previous myocardial infarction 0.26 = 0.14 1.3 (1.0-1.7) 0.06
Estimated glomerular filtration rate —0.34 = 0.13 0.7 (0.5-0.9) 0.01 —0.15 £ 0.05 0.8 (0.7-0.9) 0.004
Albumin/creatinine ratio 0.28 =0.13 1.3 (1.1-1.7) 0.03 0.14 = 0.05 1.2 (1.1-1.3) 0.006




972

The American Journal of Cardiology (www.ajconline.org)

Table 3
Continued
Variable * SE OR p Value += SE HR p Value
(95% CI) (95% CI)
Model 7 Inclusion of CV risk factor modification during follow-up (n = 504)
Age 0.52 = 0.15 1.7 (1.2-2.3) 0.001 0.18 = 0.06 1.2 (1.1-1.4) 0.004
Women —=0.03 £0.35 1.0 (0.5-1.9) 0.92 0.12 £0.14 1.1 (0.9-1.5) 0.39
Angina pectoris 1.04 = 0.44 2.8 (1.2-6.7) 0.01 0.40 = 0.14 1.5(1.1-1.9) 0.005
Previous myocardial infarction 1.03 = 0.41 2.8 (1.2-6.3) 0.01 0.34 = 0.14 1.4 (1.1-1.8) 0.01
Estimated glomerular filtration rate —0.34 = 0.13 0.7 (0.5-0.9) 0.01 —=0.15 £ 0.05 0.8 (0.7-0.9) 0.003
Albumin/creatinine ratio 0.30 £0.13 1.3 (1.1-1.7) 0.02 0.17 £ 0.05 1.2 (1.1-1.3) 0.0009
Abbreviations as in Table 2.
40 proportion of event-free patients (%)*
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Figure 3. Proportion of patients with EFS, according to clinical variables significant on multivariate analysis. By quartiles of continuous variables and classes

of categorical variables. Abbreviations as in Figure 2.

EFS at the univariate level. Both the logistic and Cox
analyses showed that the following were associated with
EFS, independent of age and gender: no diabetes melli-
tus, no history of angina and/or myocardial infarction,
low Killip class, high LVEF, no atrial fibrillation/flutter,
high eGFR, and low albumin/creatinine ratio (Table 2).
Only the Cox regression analysis showed associations
between EFS and heart rate, blood glucose, triglycerides,
and uric acid (Table 2). Among the CV risk factors that
had changed during follow-up, the absence of diabetes
mellitus and physical activity tended to be associated
with EFS (Table 2).

At the multivariate level, both the logistic and the Cox
regression models showed independent associations be-
tween EFS and age, no history of angina and/or myocardial
infarction, high eGFR, and low albumin/creatinine ratio
(Table 3, model 1). Only the Cox model showed significant
associations between EFS and the absence of diabetes mel-
litus and low Killip class. All other variables, except for
LVEF, showed a weak or no association with EFS, includ-
ing the major CV risk factors (Table 3, model 2). Figure 3
shows the proportion of patients with EFS according to
quartiles or classes of variables found significant in the
predictive models. Independent significant interactions were
found between age and the albumin/creatinine ratio, age and

LVEF, Killip class and eGFR, Killip class and albumin/
creatinine ratio, and diabetes mellitus and history of angina
(Table 3, interaction section).

The group of patients that initially survived AMI (i.e., were
discharged alive; Table 3, model 3) showed the same signifi-
cant variables and similar strengths of association with EFS as
those mentioned in the previous paragraph. However, the Cox
analysis indicated that diabetes mellitus was also a significant
factor in this group. The group of patients with events also
included 33 patients with no CV events, but who had died from
non-CV causes. By censoring these patients, diabetes mellitus,
hypertension, Killip class, and LVEF were also associated with
EFS (Table 3, model 4). No changes were observed in these
associations when the in-hospital or follow-up drug treatments
were included in these models (Table 3, models 5 and 6).
Furthermore, no significant changes in the associations were
observed between the groups of patients who did/did not re-
ceive thrombolytic therapy on admission or those with/without
Q-wave AMI. No other variables were included in the final
models (data not shown). Finally, the strengths of the these
associations were unchanged by including major CV risk fac-
tor modification during follow-up, except for diabetes mellitus
(e.g., new-onset diabetes mellitus), which tended to be nega-
tively associated with EFS (p = 0.06; Table 3, model 7).



Coronary Artery Disease/Ten-Year Event-Free Survival After AMI 973

Table 4
Predictive models for 10-year event free survival, tested with the C-statistic analysis and the likelihood-ratio chi square test
Predictive models C Likelihood Ratio Model Improvement  p Value
Statistic Chi-Square Chi-Square
Model 1: cardiovascular risk factors (current smoking, physical activity, 0.66 23.6 <0.0001*
hyperlipidemia, hypertension, diabetes mellitus)
Model 2: acute heart variables (prehospital time delay, Q-wave myocardial infarction, 0.69 40.3 <0.0001%*
creatine kinase-MB peak, Killip class, atrial fibrillation)
Model 3: ABC model (previous myocardial infarction and/or angina pectoris, 0.75 69.2 <0.0001*
estimated glomerular filtration rate, albumin/creatinine ratio)
Model improvement
Acute heart model added to cardiovascular risk factor model 0.72 53.2 29.6 <0.00017
ABC model added to cardiovascular risk factor model 0.77 74.3 50.7 <0.00017
ABC model added to acute heart model 0.78 83.0 42.7 <0.00017
ABC model added to cardiovascular risk factor model and acute heart model 0.78 86.7 33.5 <0.00017
Cardiovascular model added to acute heart model and ABC model 0.78 86.7 3.7 0.597
Heart model added to cardiovascular model and ABC model 0.78 86.7 12.4 0.027

* Model fitting.
* Model improvement.

The “ABC model” refers to the 4 significant variables
determined with both the logistic and Cox multivariate
models (apart from age and LVEF, which are well-known,
strong predictors in all models). We compared the prognos-
tic power of the ABC model with that of the “CV risk factor
model,” and the “acute heart model” (described in the
“Methods” section). All 3 models were well-calibrated (CV
risk model, p = 0.34; acute heart model, p = 0.32; ABC
model, p = 0.86), and all 3 showed significant fits with the
data (Table 4). Both the C-statistic analysis and the likeli-
hood ratio analysis indicated that the acute heart model had
better prognostic power than the CV risk factor model
(Table 4). However, the ABC model had the best prognostic
power. Furthermore, including the factors of the ABC
model improved the predictive power of both the CV risk
factor model and the acute heart model (Table 4). The
inclusion of age and LVEEF in each of the 3 models did not
modify the results.

Discussion

The ABC study was the first prospective investigation of
10-year EFS after AMI in an unselected sample of patients
without substantial withdrawals. The present study showed
that 10-year EFS was strongly associated with no history of
angina and/or myocardial infarction, low albuminuria, and
elevated eGFR, that we termed the ABC model. According
to most studies, young age and high LVEF were also
strongly associated with EFS.” These findings remained
unaltered after including the administration of the main
classes of medications. Because the long-term risk assess-
ment might have been influenced by the high rate of events
that occurred during the index hospitalization, we per-
formed the same analysis starting at the index hospital
discharge. That analysis produced very similar associations
and confirmed the strength of the results obtained during the
whole study period.

The present study suggested that the prediction of a
long-term “good prognosis” could chiefly be with factors
other than traditional CV risk factors and indicators of acute
heart damage. The ABC model, improved the prediction

power of the other models that included the CV risk factors
and in-hospital clinical variables. Furthermore, the ABC
model showed strong association with EFS in both logistic
(determined by the absence/presence of the event) and time
to event analyses. This supported the hypothesis that this
model could predict clinical nonprogression of coronary
artery disease. The predictive power of the ABC model was
not significantly influenced by the inclusion of age and
LVEEF, which are strong predictors of CV events in virtually
all good predictive models of patients with coronary artery
disease.'™

Although EFS is a basic, well-defined concept, it be-
comes more complex when the length of EFS time is con-
sidered. Shortly after AMI, EFS is strongly influenced by
the initial acute event and its possible complications. In
contrast, at long time after AMI, EFS tends to be related
more to coronary artery disease progression than to the
initial acute event.” Consistent with other reports, including
the recent GRACE United Kingdom-Belgium study, our
study showed that patients with myocardial infarctions had
very poor prognosis in the short and long term.”* Although
this is the era of thrombolytic and mechanical reperfusion
and effective guideline-driven drug treatment, the event rate
after AMI remains high, and late morbidity and mortality
are substantially underrecognized.® The scenario of “real
world” events might be underrepresented owing to the scar-
city of long-term studies, investigations of subpopulations
of patients with AMI and/or selected outcomes, or the high
proportion of patients lost to follow-up.'®!® One of the main
findings of the present study was that major CV risk factors
had a lower influence than the ABC model on EFS during a
10-year period. A recent report of young patients with a first
myocardial infarction showed that the Framingham risk
score was inadequate for predicting cardiac risk.*'® The
indicators of infarct size, such as peak creatine kinase and
creatine kinase-MB concentrations, were not associated
with EFS. A reasonable explanation is that a reduction of
myocardial necrosis by early reperfusion benefits left ven-
tricular function and patient survival but that viable myo-
cardium in the territory supplied by an open infarct-related
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coronary artery is more prone to recurrent ischemia.”® Al-
though the presence of heart failure was associated with
EFS independent of age and gender, it tended to decrease
the predictive power in the multivariate models. In contrast,
the LVEF maintained a strong, independent association
with EFS.”!

The Thrombolysis In Myocardial Infarction study
showed that a history of angina and myocardial infarction
was associated with adverse events in the short term.** Our
data showed that this factor remained independent and
highly influential for 10 years after AMI. It could be that
this association was related to the older age of the patients
with a history of cardiac events; however, our data indicated
that the association was independent of age and gender. The
association between EFS and eGFR or albumin/creatinine
ratio has been largely uninvestigated. The present study
showed that eGFR and albumin/creatinine ratio were inde-
pendent factors that were strongly associated with EFS.
Previous studies showed that the albumin/creatinine ratio
had independent prognostic value for mortality after
AMI.?>7%5 Other research groups have postulated that mi-
croalbuminuria represents an index of general endothelium
dysfunction.?®*” Renal function was shown to be an inde-
pendent predictor of mortality in patients with AMI, and
even mild renal failure has been shown to be a major risk
factor for CV complications and mortality after AMI.**2°
Thus, it is reasonable that the combination of these 4 factors
in the ABC model showed greater predictive power than the
models that included only the CV risk factors or in-hospital
indicators of acute heart damage.

A major limitation of the ABC study was that at
patient enrollment, percutaneous coronary angioplasty
was not currently in use for reopening coronary arteries
in patients with ST-segment elevation AMI. Thus, it
remains uncertain whether early mechanical reperfusion
might have modified the above-reported predictive mod-
els. However, we observed that the predictive model
results were similar for patients with/without Q-wave
AMI and those with/without thrombolytic treatment. Be-
cause the present study included only white patients, we
cannot generalize these findings to other populations and
ethnic groups. In future studies, our findings could be
corroborated by model validation in an external test set
over a long period.
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Abstract

Background: The aim of this study was to examine the prognostic
value of several clinical characteristics on long-term mortality and
causes of death after acute coronary syndrome.

Methods: The ABC-2 study is a prospective investigation
comprising 557 patients with acute coronary syndrome. During
hospitalization, 33 clinical variables, including demographics,
cardiovascular risk factors, in-hospital characteristics, and blood
components, were examined. “Acute models” were survival models
containing the variables accrued within 72 h from admission, and
“sub-acute models” contained data accrued over a 7-day period.
Cox regression models were used for the survival analysis.

Results: The 12-year follow-up study revealed that 51.2% of the
patients died (15.8% of the patients died from coronary artery
disease and/or heart failure, 12.6% of the patients experienced
sudden death, 8.3% of the patients died from other-cardiovascular
diseases, and 14.5% of the patients died from non-cardiovascular
causes. The following factors were independently associated with
all-cause mortality in both the acute and sub-acute models: age,
left ventricular ejection fraction (negative), body mass index (non-
linear), previous myocardial infarction, diabetes mellitus, blood
glucose (non-linear), Killip class>1, albumin/creatinine ratio, and
pre-hospital time delay. The variables associated with coronary
artery disease and/or heart failure included age, left ventricular
ejection fraction (negative), body mass index (non-linear), previous
myocardial infarction, Killip class>1, albumin/creatinine ratio,
and pre-hospital time delay, while the variables associated with
sudden death included age, hypertension (negative), uric acid,
left ventricular ejection fraction (negative), and pre-hospital time
delay, and those associated with other- cardiovascular causes
included age, hypertension, and albumin/creatinine ratio. The only
variable associated with non- cardiovascular mortality was age. The
C-statistic of the predictive models was 0.86 for all-cause mortality,
whereas the C-statistic ranged from 0.74 to 0.80 for cardiovascular
causes.

Conclusions: The ABC-2 study revealed clinical predictors of
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long-term mortality after acute coronary syndrome that might
help prognostication, patient education, and risk modification.
Furthermore, the results showed that the modes of death are
independently associated with different baseline clinical features.
Keywords

Acute coronary syndrome; Mortality; Risk prediction; Survival
analysis (*ABC is acronym for Adria, Bassano, Conegliano, and
Padova Hospitals)

Introduction

Although the treatments used in the last decades have improved
the prognosis of patients with acute coronary syndrome (ACS),
major adverse events, and death have been observed in many of these
patients [1-4]. Furthermore, much of the increased cardiovascular
(CV) risk associated with ACS remains unexplained [2,5]. Several
studies have contributed to our understanding of the characteristics
that predict death. However, most of them focused on predictors of
death during index hospitalization or the first year after ACS, and few
ones have examined long-term mortality [6-8]. Furthermore, most
of these studies assessed only a few clinical factors simultaneously
[7]. To achieve broad applicability and avoid emphasis on individual
risk factors rather than the overall risk, the risk assessment should
consider a reasonable number of potentially relevant prognostic
indicators derived from unselected samples of patients [9]. Indeed,
the examination of the causes of death could be useful for risk
stratification and pathophysiological inferences [10,11]. To our
knowledge, there have been no other studies concerning the long-
term causes of death in patients after ACS.

The aim of the present study was to examine the prognostic
value of baseline clinical characteristics associated with long-term
mortality and causes of death in an unselected sample of ACS patients
discharged alive after index hospitalization.

Methods
Patients

The Adria, Bassano, Conegliano, and Padova Hospital Study
on Acute Coronary Syndrome (the ABC-2 Study on ACS) is an
ongoing an ongoing, prospective investigation reflecting an unbiased
population of ACS patients. The sample includes Caucasian patients
with definite ACS (ST elevation myocardial infarction [STEMI], non-
ST elevation myocardial infarction [NSTEMI], and unstable angina
[UA], admitted to the intensive care units at Adria, Bassano, and
Conegliano Hospitals between June 21, 1995 and January 19, 1998.
The original aim of the ABC study was to examine the natural history
of a sample of unselected, consecutive ACS patients and evaluate
the prognostic value of a number of baseline clinical features. The
criteria for the diagnosis of ACS included the clinical presentation,
electrocardiogram (ECG) findings, and the identification of serum
biochemical necrosis markers. Specifically, acute myocardial
infarction is defined as the typical rise and gradual decline of creatine
kinase MB expression, accompanied by at least one of the following
conditions: ischemic symptoms, development of pathologic ECG
Q waves, and ECG changes indicative of ischemia (i.e., ST segment
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elevation or depression). UA is considered as the occurrence of
one or more episodes of angina at rest during the preceding 48 h,
corresponding to Braunwald class III, with ECG changes indicative
of ischemia [2]. The ACS type was examined as a dichotomic variable,
based on absence/presence of ST elevation ACS. A total of 778 eligible
patients were considered upon admission (Figure 1). Among these,
47 patients had diseases other than coronary artery disease (CAD),
and 53 patients had CAD, but not ACS; these patients were excluded
from the study. Forty-five patients were excluded from the study
for concomitant conditions potentially affecting the investigated
variables (Figure 1). Thirty-four additional patients were excluded for
other reasons, as shown in Figure 1. Forty-two of the enrolled patients
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died during index hospitalization and were excluded from the present
analysis. Hence, the post-discharge follow-up study included 557
patients (Figure 1). Each patient received an anonymous code, and no
personal data or identifiers were included in the baseline or follow-up
database. Written informed consent was obtained from all enrolled
patients, and the study was approved through the hospital ethics
committee.

Measurements

Upon enrollment, a thorough patient history was obtained from
medical records and patient interviews. All baseline clinical and
laboratory data reported in the present study were obtained during

Eligible patients n=778

(suspected ACS on admission to care units)

Excluded because of diagnosis:

-Non-CAD n=47
-CAD without ACS n=53

A 4

Excluded for other reason: n=79
-Lack of consent n=7
-Concomitant disease n=45*

A 4

-Death within 72 hours n=7
-Insufficient data n=16
-Inclusion in randomised trial n=4

ACS study sample n=599 |

A

44 In-hospital deaths n=42

n=557

Post discharge follow up

Alive after 12 years n=272
(including 2 heart transplanted
and 3 censored <12year patients)

285 all-cause deaths

| 88 ACS-HF | | 70 SD | | 46 other-CV | | 81 non-CV |

Figure 1: Flow diagram of subject progress during follow-up. ACS indicates Acute Coronary Syndrome, CAD indicates Coronary Artery Disease, CV, cardiovascular,

HF indicates Heart Failure, and SD indicates Sudden Death.

*The exclusion criteria included chronic renal failure, with a documented history of estimated glomerular filtration rate (eGFR) <1.0 mL/s/1.73 m? for 3 months, with
or without kidney damage, or dialysis treatment (n=7); nephrotic proteinuria (n=2); concomitant acute infection (n=19); myocardial re-infarction within 3 days of
admission (n=5); surgical treatment for bone fractures (n=3); recent surgery (n=2); systemic lupus erythematosus (n=1); menstrual flow (n=1); neoplastic disease

(n=5); death within 3 days of admission (n=7); or insufficient data (n=16).
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the first 7 days of hospitalization in the Intensive Coronary Care Unit.
Hypertension was defined as a systolic blood pressure of 140 mm Hg
or higher diastolic blood pressure of 90 mm Hg or higher the use of
at least one class of anti-hypertensive agents. Diabetes mellitus was
defined as a fasting blood glucose level of 126 mg/dL or higher the
use of insulin or at least one oral hypoglycemic agent. Patients with
cholesterol levels of 240 mg/dL or higher those taking lipid-lowering
agents were classified as hyperlipidemic. The body mass index was
calculated as kg body weight/m? body height. Upon admission, and
every 4 h thereafter, the serum enzyme levels were recorded, and a
12-lead ECG test was performed. The venous blood was drawn for
biochemical determinations. The blood pressure and heart rate
were measured between 7 and 8 a.m., and the mean value of three
recordings was used in the analyses. The presence and degree of heart
faijlure were assessed according to the Killip classification [12]. The
presence of atrial fibrillation/flutter, ventricular tachy- and brady-
arrhythmias was recorded during the first week of hospitalization.
Left ventricular ejection fraction (LVEF) was assessed using two-
dimensional echocardiography according to Simpson’s method
[13]. The LVEF was not obtained for 81 patients who underwent
echocardiography after discharge from the intensive care units or
possessed technically inadequate echocardiographic images. Two
physicians, with no knowledge of the patient clinical data, examined
the records. The estimated glomerular filtration rate (eGFR) was
calculated using the Modification of Diet in Renal Disease (MDRD)
equation [14]. The albumin excretion was measured in 24-h urine
samples using a radioimmunoassay, and the data were expressed as
the ratio of albumin to creatinine (ACR) [15].

Follow-up and outcomes

At one, three, five, seven, ten, and twelve years after recruitment,
each patient underwent a clinical check-up. At each recruitment
hospital, 2 cardiologists carefully performed a 12-year follow-up on the
surviving cohort. The primary aim of this study was to determine the 12-
year all-causes mortality and modes of death associated with ACS. Two
researchers, with no knowledge of baseline patient data, examined the
modes of death, which were classified into the following categories:

1) CAD and/or heart failure progression (CAD-HF).

2) Sudden death (SD) defined as witnessed, out-of-hospital
death within 1 h after the onset of acute symptoms or unwitnessed,
unexpected death (e.g., during sleep) in patients within the 24 h prior
to the onset of symptoms [16].

3) Other cardiovascular (CV) causes and

4) non-CV causes. All data were obtained from scheduled
examinations, public administrations, hospital records, family
doctors, postmortem examinations, and death certificates. The
medications administered during index hospitalization and follow-
up treatments were also recorded. If a patient underwent heart
transplantation, he/she was excluded from the primary survival
analysis. He/she was only included in a secondary sub-analysis to
verify the general results.

Statistical analysis

The measured variables were analyzed as both continuous
variables in table and increasing quartile values (in other analyses)
(Table 1). Log transformations were used to correct for positive-
skewed distributions, as appropriate. Unpaired Student’s t-test and
Pearson’s chi-square (x*) test were used to analyze measured and
categorical variables, respectively. The Cox proportional hazard
regression analysis was used to describe the influence of the variables
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on mortality during follow-up. If a patient dropped out before
completing 12 years of follow up, her/his data were censored at that
time. Scaled Schoenfeld residuals were used to test the proportionality
assumption. The proportional-hazards assumption was verified for
all variables (p>0.30). To avoid the exclusion of potentially significant
predictors, the excluded variables were retested in the final model.
Because ACS is a pathophysiologically dynamic process operating
over time, the surviving models including variables accrued within
72 h after admission, were referred to as “acute models”, and those
including variables accrued at 7 days after admission were called
“sub-acute models”. The variables were tested for co linearity. All
variables were assessed for conformity to increasing (or decreasing)
gradients to determine whether the association between a variable
and an outcome produced a non-linear, J/U-shaped trend. If a
variable showed a J/U shape, the non-linear hazard was estimated by
adding to the Cox model the quadratic term of the variable, beside
the untransformed variable [11]. The discriminative power of the
final parsimonious models was determined as the area under the
receiver operating characteristic curve, also called the C-statistic,
which evaluates the ability of a model to accurately classify events.
The Hosmer-Leme show test was used to assess model calibration.
The baseline characteristics were summarized using median values
and interquartile ranges for continuous variables and numbers and
percentages for categorical variables. The International System of
Units was used throughout the text. Unless otherwise indicated,
two-tailed p values <0.05 were considered significant. The statistical
analyses were performed using STATA 12 (College Station, Texas,
USA) and JMP 8.0 (SAS Institute, Cary, NC, USA).

Results

Death rate

The 557 patients included in this study underwent a 12-year follow
up, unless preempted by death, and three patients were excluded (two
patients withdrew consent and one patient moved overseas). Among
these, two patients underwent heart transplantation. After 12 years,
285 patients died (51.2%), and the entire sample represented 4587.2
person-years of follow-up. Among the deceased patients, 88 (15.8%)
patients died from CAD-HF (reinfarction, n=31, heart failure, n=29,
acute pulmonary edema, n=13, cardiogenic shock, n=>5; in-hospital
arrhythmic death, n=6; other cardiac cause, n=4). Seventy (12.6%)
patients died from SD. Forty-six (8.3%) patients died from other CV
causes (stroke, n=28; pulmonary embolism, n=>5; fatal complication
of coronary bypass surgery, n=3; other causes, n=10), and 81
(14.5%) patients died from non-CV causes (neoplastic disease, n=46;
respiratory infection, n=7; non-neoplastic cachexia, n=5, other non
CV causes, n=23).

The median (IQ) time to death was 4.2 (1.4-7.8) years for all-
cause mortality, 3.1 (0.9-7.8) years for CAD-HF, 2.9 (0.8-5.1) years
for SD, 3.3 (2.3-6.3) years for the other CV mortality, and 6.3 (3.1-
9.5) years for non-CV mortality. Table 1 shows the clinical features
of the patients, their primary treatments and the differences between
deceased and surviving patients. Death was more frequently observed
in older female patients. Most of the clinical characteristics were
significantly different in dead patients compared with the survivors
(Table 1).

Potential predictors of mortality, causes of death and
influence of age and gender

Among the 33 clinical variables tested (Table 1), 26 variables
were associated with all-cause mortality at univariable level. After
adjusting for age and gender, only the following 10 variables were
associated with all-cause mortality in both acute and sub-acute
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Table 1: Baseline characteristics of the patients with acute coronary syndrome

Variable name Overall Population (N=557) Survivors (N=272) Dead patients (N=285) P value
Demographics

Age (years) 67(58-74) 60(52-67) 72(66-78) <0.0001
Gender (female) 29 20 37 <0.0001
Education (high school or above) 26 33 19 <0.0001
Coexisting conditions

Current smoking 38 47 28 <0.0001
Physical activity 7 11 4 0.002
Hypertension 46 38 54 <0.0001
Hypercholesterolemia 27 29 25 0.19
Diabetes mellitus 21 14 29 <0.0001
Body mass index (Kg/m?) 26(24-28) 26(24-28) 25(23-28) 0.003
Alcohol use 74 77 72 0.12
Coffee use 88 91 84 0.008
Medical history

Family coronary heart disease 26 30 23 0.03
History of angina 25 18 32 <0.0001
Previous myocardial infarction 24 16 32 <0.0001
In-hospital characteristics

Pre-hospital time delay* (min) (n=465) 185(120-517) 175(110-311) 235(120-660) <0.0001
Systolic blood pressure (mmHg) 117(106-127) 115(107-128) 122 (112-139) 0.002
Diastolic blood pressure (mmHg) 78(70-84) 80(71-83) 74(68-80) 0.43
Heart rate (beats/min) 70(60-78) 67(58-75) 72(64-83) <0.0001
ST-elevation myocardial infarction 61 66 57 0.05
CK MB-peak (U/L)* 103(43-207) 106(40-228) 99(44-193) 0.86
Killip class > 1 32 18 46 <0.0001
Tachy-arrhythmias 1 £ 20 17 22 0.15
Brady-arrhythmias 1 7 8 6 0.18
Atrial fibrillation/flutter t 10 5 15 <0.0001
LVEF (%) (n=476) 52(45-60) 59(50-64) 39(49-57) <0.0001
Thrombolysis 35 47 25 <0.0001
Blood components

Hemoglobin (g/L) 137(126-147) 138(129-148) 135(124-146) 0.01
Blood glucose (mmol/L) 6.6(5.5-8.8) 6.5(5.5-8.1) 6.9(5.7-10.2) <0.0001
Total cholesterol (mmol/L) 5.4(4.6-6.3) 5.5(4.8-6.4) 5.3(4.4-6.1) <0.0001
Uric acid (umol/L) 327(274-393) 315(256-369) 345(285-416) <0.0001
Potassium (mEq/L) 4.1(3.8-4.4) 4.1(3.8-4.4) 4.1(3.8-4.4) 0.009
Sodium (mEq/L) 140(138-142) 140(138-142) 140(138-142) 0.78
Kidney and endothelial function

eGFR (mL/s x 1.73 m?) * 1.2(1.0-1.4) 1.3(1.2-1.5) 1.1(0.9-1.3) <0.0001
ACR (mg/mmol) * 0.6(0.3-1.7) 0.4(0.2-0.9) 1.1(0.4-2.9) <0.0001
Follow-up treatments

B-receptor blocker 49 66 34 <0.0001
Calcium channel-blocker 54 61 48 0.002
Long-acting nitrate 82 76 88 <0.0001
ACE-inhibitor/Angiotensin Il receptor blocker 71 74 68 0.09
Diuretic 58 45 70 <0.0001
Antiplatelet 90 96 83 <0.0001
Anticoagulant 20 16 23 0.04
Digitalis 25 11 38 <0.0001
Antiarrhythmic 16 13 18 0.13
Lipid-lowering drug 41 63 19 <0.0001
Coronary artery bypass graft surgery 19 27 1 <0.0001
Percutaneous coronary angioplasty 19 31 7 <0.0001

The values are presented as medians and interquartile ranges or percentages. Pre-hospital time delay indicates the time from the onset of symptoms to the arrival at
the coronary care unit for patients with definite myocardial infarction; CK-MB, creatine kinase-MB isoenzyme; LVEF, left ventricular ejection fraction; eGFR, estimated
glomerular filtration rate by MDRD; ACR, albumin to creatinine excretion ratio; CV, cardiovascular. *P values were calculated for log-transformed data. + During the
first 7 days of hospital stay. £ Tachy-arrhythmia and brady-arrhythmia, excluding the perithrombolytic period..
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models: diabetes mellitus, previous myocardial infarction, pre-
hospital time delay, ST-elevation myocardial infarction, atrial
fibrillation/flutter, LVEF (negative), Killip class>1, heart rate, blood
glucose (non-linear association), and ACR. Diabetes mellitus,
previous myocardial infarction, pre-hospital time delay, atrial
fibrillation/flutter, LVEF (negative), Killip class>1, heart rate, blood
glucose (non-linear association), ACR, uric acid, sodium (negative),
eGFR (negative), plasma albumin (negative), alcohol use (negative),
and blood hemoglobin (negative), were associated with one or more
causes of death. History of hypertension and/or systolic and diastolic
blood pressures were negatively associated with sudden death and
positively associated with other CV causes (data not shown).
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Predictive models for all-cause mortality

The variables independently associated with all-cause mortality
are reported in Table 2. When LVEF was included in the analysis,
the following factors remained significantly associated with all-
cause mortality in both acute and sub-acute models: age, LVEF
(negative), body mass index (non-linear), previous myocardial
infarction, diabetes mellitus, blood glucose (non-linear), Killip
class>1, ACR, and pre-hospital time delay (Table 2 and Figure
2). Notably, body mass index and blood glucose level in the acute
model showed a non-linear association with outcome (J or U curve
association), and mortality was associated with the first and 4%
quartiles (external quartiles) (Table 2). Heart rate, uric acid, and

Table 2: Multivariable Cox regression models for all cause mortality versus 12-year survivors.

Acute model Sub-acute model
Variable B +SE ' Hazard ratio (95% Cl) P value B+SE  Hazard ratio (95% Cl) P value
All Patients (n=557, deaths n=287) (n=499, deaths n=255)
Age 0.69 + 0.07 8.0(5.3-12.0) <0.0001 0.73 + 0.07 8.9(5.8-13.7) <0.0001
Gender (female) -0.17 + 0.14 0.8(0.6-1.1) 0.21 -0.29 + 0.14 0.7(0.6-0.9) 0.04
Body mass index 0.13 + 0.06 1.3(1.1-1.6) 0.03* 0.16 + 0.06 1.4(1.1-1.8) 0.01*
Previous myocardial infarction 0.77 + 0.14 2.2(1.6-2.8) <0.0001 0.89 + 0.15 2.4(1.8-3.3) <0.0001
Diabetes mellitus 0.55 + 0.14 1.7(1.3-2.3) 0.0002 0.77 £ 0.15 2.2(1.6-2.9) <0.0001
Blood glucose t 0.18 + 0.06 1.4(1.1-1.8) 0.002* 0.32 + 0.06 2.6(1.8-3.7) <0.0001
Heart rate 0.18 + 0.06 1.7(1.2-2.4) 0.003 0.16 + 0.06 1.6(1.1-2.4) 0.01
Killip class>1 0.37 + 0.15 1.4(1.1-1.9) 0.01 0.43 + 0.20 1.5(1.1-2.7) 0.03
ACR 0.26 + 0.06 2.1(1.5-3.1) <0.0001 0.23 + 0.06 2.0(1.4-2.8) <0.0001
Diastolic blood pressure -0.18 + 0.09 0.6(0.3-0.9) 0.04
Uric acid 0.16 + 0.06 1.6(1.1-2.2) 0.005
Potassium 0.12 + 0.05 1.4(1.1-2.0) 0.02
Sodium -0.18 + 0.06 0.6(0.4-0.8) 0.001
Atrial fibrillation/flutter 0.43 + 0.20 1.5(1.1-2.2) 0.03
Pre-hospital time delay 0.16 + 0.06 1.6(1.1-2.3) 0.007 0.14 + 0.06 1.6(1.1-2.4) 0.02
Patients with LVEF (n=476, deaths n=229) (n=424, deaths n=201)
Age 0.64 + 0.08 6.8(4.3-10.9) <0.0001 0.73 + 0.08 9.0(5.6-14.7) <0.0001
Gender (female) 0.01 £ 0.15 1.0(0.7-1.4) 0.69 -0.13 £ 0.17 0.9(0.6-1.2) 0.44
LVEF -0.21 £ 0.07 0.5(0.3-0.8) 0.002 -0.24 + 0.07 0.5(0.3-0.7) 0.0005
Body mass index 0.14 + 0.07 1.3(1.1-1.7) 0.04* 0.18 + 0.07 1.4(1.1-1.9) 0.01*
Previous myocardial infarction 0.62 + 0.16 1.9(1.4-2.5) <0.0001 0.79 + 0.17 2.2(1.6-3.1) <0.0001
Blood glucose t 0.16 + 0.07 1.4(1.1-1.8) 0.02* 0.31 + 0.07 2.6(1.7-3.9) <0.0001
Diabetes mellitus 0.66 + 0.16 1.9(1.4-2.6) <0.0001 0.76 + 0.16 2.1(1.3-2.9) <0.0001
Killip class>1 0.41 £ 0.17 1.5(1.1-2.1) 0.01 0.57 + 0.23 1.8(1.1-2.7) 0.01
ACR 0.25 + 0.07 2.1(1.4-3.2) 0.0004 0.20 + 0.07 1.8(1.2-2.8) 0.003
Diastolic blood pressure -0.21 £ 0.10 0.5(0.3-0.9) 0.03
Uric acid 0.15 + 0.06 1.6(1.1-2.3) 0.01
Heart rate 0.18 + 0.07 1.7(1.1-2.6) 0.01
Sodium -0.19 + 0.06 0.6(0.4-0.8) 0.003
Pre-hospital time delay 0.16 + 0.06 1.6(1.1-2.3) 0.01
Patients with LVEF, models including reperfusion treatments and medications through follow-up time as confounders
Age 0.64 + 0.08 6.8(4.3-10.9) <0.0001 0.73 + 0.08 9.0(5.6-14.7) <0.0001
Gender (female) 0.01 + 0.15 1.0(0.7-1.4) 0.69 -0.13 £ 0.17 0.9(0.6-1.2) 0.44
LVEF -0.21 £ 0.07 0.5(0.3-0.8) 0.002 -0.24 + 0.07 0.5(0.3-0.7) 0.0005
Previous myocardial infarction 0.62 + 0.16 1.9(1.4-2.5) <0.0001 0.79 + 0.17 2.2(1.6-3.1) <0.0001
Diabetes mellitus t 0.66 + 0.16 1.9(1.4-2.6) <0.0001 0.76 + 0.16 2.1(1.3-2.9) <0.0001
ACR 0.25 + 0.07 2.1(1.4-3.2) 0.0004 0.20 + 0.07 1.8(1.2-2.8) 0.003
Uric acid 0.15 + 0.06 1.6(1.1-2.3) 0.01
Blood glucose 0.31 + 0.07 2.6(1.7-3.9) <0.0001
Sodium -0.19 + 0.06 0.6(0.4-0.8) 0.003

*Non-linear association (U/J-shaped relationship); + Excluding reciprocally blood glucose and diabetes mellitus from the model;

Abbreviations as shown in Table 1
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plasma sodium (negative) were independently associated in acute
or sub-acute models. When medications (p-blocker, ACE-inhibitor/
anti angiotensin II receptor blocker, and lipid lowering treatment)
and reperfusion treatments (thrombolysis, percutaneous coronary
angioplasty, and coronary artery by-pass surgery) were included
in the final models as confounders, the variables body mass index,
Killip class>1, and pre-hospital time delay were most affected, and the
association of these variables was no longer significant (Table 2 and
Figure 2). The figure summarizes the variables (including age, gender
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and LVEF) independently associated with all-cause and/or cause of
death in both acute and sub-acute models (Figure 2).

Predictive models based on cause of death

The variables independently associated with CAD-HF are shown
in Table 3. When LVEF was included in the model, the following
variables remained significantly associated in both acute and sub-
acute models: age, LVEF (negative), body mass index (non-linear),
previous myocardial infarction, Killip class>1, ACR, and pre-hospital

Panel a

association with all-causes mortality and single causes of death

M all causes

left ventricular ejection fraction (negative)

body mass index (non linear)
previous myocardial infarction
Killip class>1

albumin excretion rate

pre-hospital time delay

Panel b

association with all-causes
mortality and no single cause
of death

M all causes

diabetes mellitus

blood glucose (non linear)

Figure 2: Summary of the independent predictors of 12-year mortality and modes of death after ACS in both acute and sub-acute models.

m CAD/HF mSD mother CV ®non-CV

age

body mass index
(non linear)

previous myocardial infarction
Killip class>1
albumin excretion rate

left ventricular ejection fraction (negative)

pre-hospital time delay

age
albumin excretion rate 29¢

left ventricular ejection fraction (negative)

pre-hospital time delay

association with a single cause of
death, and no association with
all-causes mortality

m CAD/HF mSD mother CV M non-CV

hypertension hypertension

(negative)

plasma uric acid
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time delay (Table 3 and Figure 2). SD was associated with age,
hypertension (negative), uric acid, LVEF (negative), and pre-hospital
time delay (Table 3 and Figure 2). Other CV mortality was associated
with age, hypertension, and ACR. LVEF was not independently
associated with other CV mortality (Table 3 and Figure 2). Non-
CV causes of death were primarily associated with age, and the
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association with LVEF (negative) was only slightly significant (Table
3 and Figure 2).

Predictive accuracy of the parsimonious models

The multivariable models of Table 2 were well calibrated for all-
cause mortality in acute and sub-acute models, with and without

Table 3: Multivariable Cox regression models for mortality by modes of death versus 12-year survivors.

\ Acute model \ Sub-acute model
Mode of death: coronary artery disease—heart failure progression
All Patients (n=557) (n=557, deaths n=90) (n=499, deaths n=80)
Age 0.64 £0.12 6.8(3.3-14.1) <0.0001 0.70 £ 0.13 8.3(3.8-18.3) <0.0001
Gender (female) -0.02 + 0.24 1.0(0.6-1.6) 0.93 -0.30+0.26 0.7(0.4-1.2) 0.24
Body mass index 0.24 £0.11 1.6(1.1-2.5) 0.02* 0.32+0.12 1.9(1.2-3.0) 0.006*
Previous myocardial infarction 1.29+0.23 3.6(2.3-5.7) <0.0001 1.31+0.26 3.7(2.2-6.1) <0.0001
Blood glucose t 0.21+0.11 1.5(1.1-2.4) 0.04* 0.43+0.11 3.6(1.9-7.1) <0.0001
Diabetes mellitus t 0.74 +£0.24 2.1(1.3-3.3) 0.002 0.92+0.25 2.5(1.5-4.1) 0.0005#
ACR 0.38 £0.11 3.1(1.6-6.0) 0.0005 0.48 +£0.12 4.2(2.2-8.5) <0.0001
Killip class>1 0.80 £0.24 2.2(1.4-3.5) 0.001 0.76 + 0.35 2.1(1.1-4.1) 0.04T
Heart rate 0.40+0.12 3.3(1.7-6.7) 0.0005
Pre-hospital time delay 0.25+0.10 2.1(1.1-3.9) 0.01 0.23+0.10 2.0(1.1-3.8) 0.02
Patients with LVEF (n=476, deaths n=74) (n=424, deaths n=65)
Age 0.64 £0.13 6.7(3.1-15.1) <0.0001 0.61+0.15 6.2(2.7-15.0) <0.0001
Gender (female) 0.06 + 0.26 1.1(0.6-1.8) 0.81 -0.25+0.30 0.8(0.4-1.4) 0.39
LVEF -0.24 £ 0.12 0.5(0.2-0.9) 0.03 -0.18 £ 0.13 0.6(0.3-1.2) 0.14
Body mass index 0.28 £0.12 1.8(1.1-2.9) 0.01* 0.30+£0.13 1.8(1.1-3.1) 0.02*
Previous myocardial infarction 0.96 £ 0.26 2.6(1.6-4.3) 0.0003 1.05 £ 0.30 2.9(1.6-5.1) 0.0007
ACR 0.35+0.12 2.8(1.4-6.0) 0.003 0.48 +£0.13 4.3(2.0-9.7) 0.0001
Diabetes mellitus 0.88+0.26 2.4(1.4-4.0) 0.001
Killip class>1 0.67 £0.28 1.9(1.1-3.3) 0.01 0.59 + 0.26 1.8(1.1-3.0) 0.02
Blood glucose t 0.38+0.12 3.2(1.6-6.6) 0.001
Heart rate 0.35+0.13 2.8(1.3-6.1) 0.007
Pre-hospital time delay 0.25+0.12 2.1(1.1-4.3) 0.02 0.25+0.12 2.1(1.1-4.3) 0.03
Mode of death: sudden death
All Patients (n=557, deaths n=70) (n=499, deaths n=65)
Age 0.51+0.13 4.7(2.2-10.0) <0.0001 0.61+0.14 6.2(2.8-13.9) <0.0001
Gender (female) -0.21+0.29 0.8(0.4-1.4) 0.45 -0.56 + 0.32 0.6(0.3-1.1) 0.07
Previous myocardial infarction 0.64 +£0.27 1.9(1.1-3.2) 0.02 1.14 £ 0.27 3.1(1.8-5.3) <0.0001
Diastolic blood pressure § -0.31+0.11 0.4(0.2-0.8) 0.006 -0.23+0.11 0.5(0.3-0.9) 0.04
Hypertension § -0.64 + 0.26 0.5(0.3-0.9) 0.01 -0.79 £ 0.27# 0.4(0.3-0.8) 0.003
Uric acid 0.28 £0.12 2.3(1.2-4.8) 0.01 0.26 £ 0.12 2.2(1.1-4.4) 0.02
Killip class>1 0.73+0.29 2.1(1.2-3.6) 0.01
Heart rate 0.36+0.12 2.9(1.4-6.1) 0.002
Blood glucose t 0.50+0.12 4.4(2.2-9.2) <0.0001
Diabetes mellitus t 0.71+0.29 2.0(1.1-3.5) 0.02
Hemoglobin -0.32+0.13 0.4(0.2-0.8) 0.01
Sodium -0.30+£0.11 0.4(0.2-0.8) 0.006
Atrial fibrillation/flutter 0.98 +£0.33 2.7(1.3-5.0) 0.006
Pre-hospital time delay 0.38 £0.12 3.2(1.5-6.7) 0.001 0.39+0.12 3.2(1.5-6.8) 0.001
Patients with LVEF (n=476, deaths n=54) (n=424, deaths n=50)
Age 0.43+0.15 3.6(1.5-8.7) 0.003 0.47 £ 0.16 4.1(1.6-10.5) 0.02
Gender (female) 0.05+0.32 1.0(0.5-2.0) 0.86 0.31+0.35 1.4(0.7-2.7) 0.38
LVEF -0.61+0.15 0.2(0.1-0.4) <0.0001 -0.63+0.16 0.2(0.1-0.4) <0.0001
Hypertension § -0.81+0.31 0.4(0.2-0.8) 0.006 -0.92+0.33 0.4(0.2-0.7) 0.003
Uric acid 0.42+0.13 3.5(1.6-8.1) 0.001 0.31+0.14 2.5(1.1-5.7) 0.02
Killip class>1 0.65 +0.32 1.9(1.1-3.6) 0.04
Diastolic blood pressure § -0.51+£0.22 0.2(0.1-0.8) 0.02
Heart rate 0.26 £ 0.13 2.2(1.1-4.8) 0.04
Blood glucose 0.55+0.14 5.1(2.3-12.4) <0.0001
Previous myocardial infarction 0.66 + 0.32 1.9(1.1-3.6) 0.04
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Pre-hospital time delay 0.30£0.14 2.4(1.1-5.6)
Mode of death: other CV causes

All Patients (n=557) (n=557, deaths n=46)
Age 0.77 £0.19 10.2(3.5-32.9)
Gender (female) 0.19+0.31 1.2(0.6-2.2)
Hypertension 0.73+0.35 2.1(1.1-4.3)
Blood glucose 0.31+0.16 1.9(1.1-2.5)
ACR 0.67 £0.17 7.4(2.8-21.7)
eGFR (MDRD) -0.36 £ 0.16 0.3(0.1-0.8)
Killip class>1

Patients with LVEF (n=476, deaths n=37)
Age 0.84 £0.20 12.5(4.0-42.9)
Gender (female) 0.04 £0.35 1.0(0.5-2.1)
LVEF -0.06 + 0.15 0.8(0.3-2.0)
Hypertension 0.80 £ 0.37 2.2(1.1-4.8)
ACR 0.71£0.19 8.4(2.9-27.5)
Blood glucose

Mode of death: non-CV causes

All Patients (n=557, deaths n=81)
Age 0.86 £ 0.12 13.3(6.5-28.4)
Gender (female) -0.24 £0.25 0.8(0.5-1.3)
Family coronary heart disease

School Education

Total cholesterol

Patients with LVEF (n=476, deaths n=64)
Age 0.90 +£0.14 14.9(6.6-35.1)
Gender (female) -0.08 £ 0.28 0.5(0.5-1.6)
LVEF -0.23+0.12 0.5(0.2-0.9)
Family coronary heart disease

School Education

Total cholesterol -0.22 £ 0.11 0.5(0.3-0.9)
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0.02 0.29+0.14 2.4(1.1-5.5) 0.03
(n=499, deaths n=41)
<0.0001 0.82+0.19 11.8(3.9-38.5) <0.0001
0.54 -0.17 £ 0.34 0.8(0.4-1.7) 0.62
0.02 0.74 £ 0.36 2.1(1.1-4.5) 0.03
0.04* 0.52+0.18 2.8(1.4-5.9) 0.002*
<0.0001 0.46 + 0.16 4.0(1.6-10.5) 0.002
0.01
0.91+0.41 2.5(1.1-5.4) 0.04
(n=424, deaths n=33)
<0.0001 0.88 + 0.21 14.1(4.2-51.2) <0.0001
0.91 -0.15+0.38 0.9(0.4-1.8) 0.69
0.68 0.06 + 0.17 1.2(0.4-3.4) 0.70
0.02 0.76 + 0.39 2.1(1.1-4.8) 0.04
<0.0001 0.42+0.18 3.6(1.3-10.7) 0.01
0.44 +£0.19 2.4(1.2-5.3) 0.01*
(n=424, deaths n=65)
<0.0001 0.82+0.13 11.8(5.5-25.9) <0.0001
0.33 -0.27+0.28 0.8(0.4-1.3) 0.32
-0.75+0.36 0.5(0.2-0.9) 0.02
-0.69+0.35 0.5(0.2-0.9) 0.03
-0.23+0.12 0.5(0.2-0.9) 0.04
(n=424, deaths n=53)
<0.0001 0.84 +0.15 12.6(5.3-31.3) <0.0001
0.76 -0.07 £ 0.31 0.9(0.5-1.7) 0.82
0.04 -0.25+0.13 0.5(0.2-1.0) 0.05
-0.72+0.39 0.5(0.2-0.9) 0.04
-0.85+ 0.41 0.4(0.2-0.9) 0.02
0.04

*Non-linear association (U/J-shaped relationship); T Excluding reciprocally blood glucose and diabetes mellitus from the model; § Excluding reciprocally hypertension

and blood pressure from the models.
Abbreviations as shown in Table 1

LVEF (Hosmer-Lemeshow test p=0.87, p=0.57, p=0.56, and p=0.34,
respectively). The models for all-cause and causes of death showed
significant fits to the data (p<0.0001 for all models). The models for
all-cause mortality showed elevated discriminant power, and the
C-statistic was 0.86 in for acute and sub-acute measurements with
or without the inclusion of LVEF (Table 4). The highest C-statistic
values were observed for other-CV causes, while the lowest values
were observed for non-CV causes, and the C-statistic values were
similar for CAD-HF causes and SD (Table 4).

Discussion

The major findings of this prospective long-term study indicate
that:

1) Long-term mortality after ACS is independently associated
with a number of clinical features, beyond traditional CV risk
factors;

2) Different modes of death are associated with different clinical
features; and

3) Some predictors are not linearly associated with the outcomes.
Adjustment for medications and coronary mechanical
reperfusion during the follow up study did not substantially
affect the results obtained herein.

According with other analysis, even carried out in patients treated

with primary angioplasty, we found that patients with ST-elevation
myocardial infarction tend to have worse long-term prognosis, even
if in the final parsimonial models this feature resulted no longer
significant [17]. In the present study, age was the only clinical variable
independently associated with 12-year overall mortality and all single-
cause mortality, even when LVEF was included in the models. These
results suggest that age, per se, might influence patient outcomes
after ACS, regardless of the mode of death [18]. BMI showed an
independent, non-linear (U-shaped) association with the overall
mortality. Previous studies have shown that BMI is non-linearly
associated with outcomes in patients with first myocardial infarction;
however, this study provides the first information for the association
of BMI with increased CAD-HF mortality [19]. The presence of
diabetes mellitus and blood glucose levels were independently
associated with all-cause-mortality. While the presence of diabetes
mellitus was more strongly associated with CAD-HF mortality than
other causes of death, the blood glucose levels were associated with
all CV causes of mortality. Notably, the blood glucose levels showed
an independent non-linear (J/U-shaped) association in acute models
and a linear relationship in sub-acute models. Several studies have
shown that hyperglycemia during ACS is associated with poor patient
outcomes, but much less is known about the influence of low glucose
levels [20]. Indeed, the present study suggests that in ACS patients,
therapeutic efforts should be aimed at both lowering and maintaining
glycemic levels in a range approximating central quartiles [21]. In
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Table 4: Predictive models for 12-year all-cause mortality and causes of death determined using the C-statistic analysis.

Acute model
C-statistic value

Predictive model for:
ALL-CAUSE MORTALITY

All Patients 0.86
Patients with LVEF 0.86
CORONARY ARTERY DISEASE-HEART FAILURE PROGRESSION

All Patients 0.75
Patients with LVEF 0.76
SUDDEN DEATH

All patients 0.75
Patients with LVEF 0.78
OTHER CV CAUSES

All patients 0.80
Patients with LVEF 0.80
NON-CV CAUSES

All patients 0.69
Patients with LVEF 0.71

Abbreviations as shown in Table 1

the present study, history of hypertension and actual blood pressure
values were not associated with all-cause mortality. Moreover, the
present results suggest a positive association of these variables with
other-CV causes and a negative association with SD. A blood pressure
“paradox” in early outcome was observed in non-ST elevation ACS,
thus lower blood pressure was associated with an increased risk of
in-hospital CV events [22]. Indeed, the Thrombolysis in Myocardial
Infarction (TIMI)-22 trials showed a J/U-shaped association between
blood pressure and the risk of CV events after ACS [23]. It has
been suggested that subjects with severe stenosis of the coronary
arteries have a poor coronary flow reserve, making the myocardium
vulnerable to low coronary perfusion pressures tolerated in patients
without ischemia [24]. It has been recently shown that the elevated
levels of uric acid are an independent predictor of 1-year mortality
across the entire spectrum of ACS patients treated with percutaneous
coronary intervention [25]. The results of the present study showed
that plasma uric acid levels are associated with long-term mortality,
and the predicted increased mortality primarily reflected SD. Even
if uric acid causes endothelial dysfunction, leading to reduced nitric
oxide levels, the mechanism of association between uric acid levels
and SD remains unknown [25].

The TIMI study showed that history of angina and/or myocardial
infarction is associated with short-term adverse events [26]. However,
the present study showed that history of angina did not significantly
influence mortality, while previous myocardial infarction highly
influenced 12-year mortality after ACS. The presence of heart failure
and LVEF has been strongly associated with all-cause mortality
[27]. Indeed, although LVEF has been associated with both CAD-
HF mortality and SD, the presence of heart failure has primarily
been associated with CAD-HF mortality, suggesting that long-term
SD was more affected by structural ventricular modifications than
hemodynamic changes during ACS [18,19]. The present study showed
that albumin excretion is one of the strongest factors associated
with all-cause mortality after ACS. Indeed, albumin excretion has
been primarily associated with an excess of CAD-HF and other-CV
mortality, while no association with SD and non-CV mortality was
observed. As albumin excretion is typically considered a marker of
acute endothelial dysfunction during ACS, the degree of endothelial

Sub-acute model
C-statistic value

0.86
0.86

0.78
0.78

0.74
0.78

0.80
0.79

0.73
0.72

dysfunction might dictate different modes of death [28]. This
observation might have implications for either prognostic purposes
or pathophysiological interpretations of the vascular changes
occurring during ACS [29,30]. Renal function has been implicated
as an independent predictor of mortality in patients with ACS, and
we recently showed a strong association between eGFR and 10-year
event-free survival [3,31]. This evidence suggests that in the long term,
variables other than eGFR might be more informative on mortality
risk. The delay between the onset of symptoms and admission to the
coronary care unit is important for the outcome of patients with acute
myocardial infarction [32]. The results of the present study confirmed
that time delay was strongly associated with all-cause mortality, and
the predicted risk primarily affects CAD-HF and SD.

Limitations of the study

A major limitation of the ABC study on ACS was that, at the
time of patient enrollment, percutaneous coronary angioplasty
was not currently in use for reopening coronary arteries in patients
with STEMI. Thus, it remains uncertain whether early mechanical
reperfusion modified the predictive models. However, we observed
that the results of the predictive model were similar for patients
with STEMI and NTEMI. Furthermore, the data adjustment for
thrombolytic treatment, percutaneous coronary angioplasty and
coronary artery bypass graft surgery did not modify the results of
the study. Furthermore, the design and analysis of the present study
did not consider the extent and severity of coronary disease, as the
anatomic burden is an important determinant of prognosis. Because
this study was conducted in Caucasian patients, we cannot generalize
these findings to other populations and ethnic groups.

Conclusion

The ABC-2 study identified clinical predictors of long-term
mortality after ACS that might help prognostication, patient
education, and risk modification. Furthermore, the present study
showed that the analysis of the modes of death might improve the
risk assessment.
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Aims: We investigated the gender-based differences in the association between heart failure (HF) during acute
coronary syndrome (ACS) and post-discharge, long-term cardiovascular (CV) mortality.

Methods and results: The present study included 557 patients enrolled in three intensive coronary care units and
discharged alive. HF during ACS was evaluated by Killip class and left ventricular ejection fraction (LVEF). Inter-
action between gender and HF after 15 years of follow up was studied using Cox models including a formal inter-
action term. Median age was 67 (interquartile range [IQR], 59-75) years, 29% were females, 37% had non-ST
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Geeyn:;v;r s elevation myocardial infarction and 32% Killip class > 1, and median LVEF was 53% (IQR 46-61). All but five pa-
Heart failure tients were followed up to 15 years, representing 5332 person-years. Of these, 40.2% died of CV-related causes.
Killip class Crude CV mortality rate was higher among women (52.2%) than men (35.3%; P < 0.0001). At a univariable

LVEF level, a negative interaction between female gender and Killip class for CV mortality was found [hazard ratio
Acute coronary syndrome (HR) = 0.51 (0.34-0.77), P = 0.002]. In five multivariable models after controlling for age, main CV risk factors,
Card?oyascular fl?OTtality clinical features, post-discharge medical treatment, and mechanical coronary reperfusion, the interaction was
Surviving analysis significant across all models [HR = 0.63 (0.42-0.95), P = 0.02 in the fully adjusted model]. LVEF showed no sig-
nificant hazard associated with female gender on univariable analysis [HR = 1.4 (0.9-0.2.0), P = 0.11] but did so
in all adjusted models [HR = 1.7 (1.2-2.5), P = 0.005 in the fully adjusted model].
Conclusion: Gender is a consistent, independent effect modifier in the association between HF and long-term CV
mortality after ACS.
© 2016 Elsevier Ireland Ltd. All rights reserved.

1. Introduction

Natural history studies have suggested differences in survival be-
tween men and women in a broad spectrum of heart failure (HF) sever-
ity [1-4]. The Framingham Heart Study found that the prognosis for
women was better than for men after the onset of signs of HF [1,2]. In
patients with acute coronary syndrome (ACS), women have a worse
prognosis than men, but the adverse course was attributed to their
baseline characteristics and not to gender per se [5,6]. Indeed, it is
well established that the presence of HF during ACS is one of the most
important clinical manifestations leading to adverse outcomes [6,7].
Nonetheless, the relationship between gender and HF for adverse prog-
nosis after ACS has not been thoroughly examined, especially in the long
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term. Studies have focused on gender differences for adverse outcomes
associated with age, type of ACS, or treatment [8-11]. Furthermore, a re-
cent overview of the current understanding of possible gender differ-
ences in cardiovascular (CV) risk factors, therapy, and prognosis of
ACS reported no data on the relationship between gender and HF [12].
Our aim was to investigate prospectively the gender-based differences
in the association between HF during ACS and post-discharge, long-
term CV mortality.

2. Methods
2.1. Patients

The Adria, Bassano, Conegliano, and Padova Hospital Study on Heart
Disease (the ABC Study on ACS) is an ongoing, prospective investigation

designed to reflect, as closely as possible, an unbiased population of pa-
tients with ACS. The sample includes Caucasian patients with definite
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ACS (ST elevation myocardial infarction [STEMI], non-ST elevation myo-
cardial infarction [NSTEMI], and unstable angina [UA]), admitted to the
intensive care units of Adria, Bassano, and Conegliano hospitals be-
tween June 21, 1995, and January 19, 1998. The original aim of the
ABC study was to follow the natural, long-term history of the patients
and to evaluate the prognostic value of a number of clinical variables.
The criteria for the diagnosis of ACS included the clinical presentation,
electrocardiogram (ECG) findings, and the identification of serum bio-
chemical markers of necrosis. Specifically, acute myocardial infarction
was defined as the typical rise and gradual decline of creatine kinase
MB expression, accompanied by at least one of the following conditions:
ischemic symptoms, development of pathologic ECG Q waves, and ECG
changes indicative of ischemia (i.e., ST segment elevation or depres-
sion). Myocardial infarction was also classified as type 1 and type 2, ac-
cording to the third universal definition of myocardial infarction [13].
UA is described as the occurrence of one or more episodes of angina at
rest within the preceding 48 h, corresponding to class III of the
Braunwald classification, with ECG changes indicative of ischemia [14].

A total of 778 eligible patients were considered upon admission. Of
these, 47 patients had diseases other than coronary artery disease
(CAD), and 53 patients had CAD, but not ACS; these patients were ex-
cluded from the study. Seventy-nine patients were excluded from the
study for concomitant conditions potentially affecting the investigated
variables, as detailed elsewhere [7]. Forty-two of the enrolled patients
died during the index hospitalization and were excluded from the pres-
ent analysis. Hence, the post-discharge follow-up study included 557
patients. Each patient received an anonymous code, and no personal
data or identifiers were included in the baseline or follow-up database.
Written informed consent was obtained from all enrolled patients, and
the study was approved through the hospital ethics committee.

2.2. Measurements

At enrollment, a thorough patient history from medical records and
patient interviews was collected. All baseline clinical and laboratory
data reported in the present study were obtained during the first
7 days of hospitalization in the intensive coronary care unit. Details of
variables accrued have been published elsewhere [7,15]. We investigat-
ed the presence and degree of HF during ACS by means of Killip class
and left ventricular ejection fraction (LVEF) [16,17]. Killip classification
was recorded as follows: class 1, no signs of HF; class 2, pulmonary
rales; and class 3, pulmonary edema or cardiogenic shock (Killip classes
3 and 4) [15]. The highest class observed during the first 7 days of the
hospital stay was used in the present analysis. LVEF was assessed
using two-dimensional echocardiography according to Simpson's
method [17]. The LVEF was missing for 81 patients who underwent
echocardiography after discharge from the intensive care units or who
had technically inadequate echocardiographic images. Two physicians,
with no knowledge of the patient clinical data, examined the records.

2.3. Follow-up and outcomes

At 1, 3,5,7,10, 12, and 15 years after recruitment, each patient
underwent a clinical check-up. At each recruitment hospital, two cardi-
ologists took care to follow the surviving cohort through the 15 years of
follow-up. The pre-specified primary endpoint of the present study was
to determine the 15-year CV mortality. Two researchers, unaware of
baseline patient data, examined the modes of death. CV mortality
included: CAD and/or HF progression; sudden death, defined as
witnessed, out-of-hospital death within 1 h after the onset of acute
symptoms or unwitnessed, unexpected death (e.g., during sleep) in pa-
tients within the 24 h prior to the onset of symptoms; and other CV
causes [7,18]. All data regarding the events were obtained from a
scheduled check-up, public administration and hospital records, family
doctors, postmortem examinations, and death certificates. Reports
were also obtained regarding the medications administered during

the index hospitalization and follow-up treatments. If a patient
underwent heart transplantation, that patient was censored at the
time of transplantation.

24. Statistical analysis

Unpaired Student's t-test and Pearson chi-square ()?) test were used
for measured and categorical variables, respectively. Log transforma-
tions were used to correct for positive-skewed distributions, as appro-
priate. In survival analysis, LVEF was analyzed as tertiles of increasing
values. Cox proportional hazard regression analysis was used to de-
scribe the influence of the variables on mortality during follow-up
[19]. If a patient dropped out before completing 15 years of follow up,
that patient's data were censored at that time. Scaled Schoenfeld resid-
uals were used to test the proportionality assumption with a 95% confi-
dence interval (CI) [20]. The interaction between gender and HF was
studied first by means of odds ratios (ORs) and the Mantel-Haenszel
test of homogeneity (with P < 0.05 indicating dis-homogeneity of the
OR). Then, Cox survival regressions, including a formal interaction
term between gender and HF and adjusting for main clinical variables
and main treatments, were used. The risk estimate was quantified as
the hazard ratio (HR). To show graphically gender HR ratios for CV mor-
tality across increasing degrees of Killip class and tertiles of LVEF, mar-
ginal analysis was used.

The baseline characteristics were summarized using medians and
interquartile ranges for continuous variables and numbers and percent-
ages for categorical variables. Unless otherwise indicated, two-tailed P
values <0.05 were deemed significant. The statistical analyses were per-
formed using STATA 13.

3. Results
3.1. Baseline characteristics

A total of 28.9% of the 557 patients in the sample were women.
Table 1 summarizes the main clinical characteristics by gender. Overall,
women were older than men and more likely to have hypertension and
diabetes mellitus and a history of angina and higher systolic blood pres-
sure values and total cholesterol at enrollment (Table 1). They had
lower body mass index and were less likely ever to have smoked.
Women had more frequent and more severe signs of HF and a lower
heart rate, estimated glomerular filtration rate, and CK-MB peak than
men while LVEF was similar between men and women (Table 1).
Main treatments differed by gender, including thrombolytic treatment
at enrollment and mechanical revascularization during follow-up,
which were all less frequently used for women except for angiotensin-
converting enzyme inhibitor/angiotensin II receptor blockers, which
were used more in women.

3.2. Death rate by gender and OR by Killip class and LVEF

All patients included in this study underwent 15-year observation or
time to death, except for five who dropped out (two patients withdrew
consent and one patient moved overseas) and two who underwent
heart transplantation. The entire sample represented 5332 person-
years of follow-up, and 224 patients (40.2%) died of a CV-related
cause. Crude mortality rate was higher among women (52.2%) than
among men (35.3%; P < 0.0001). Overall, at the univariable level, both
Killip class and LVEF (increasing and decreasing risk respectively) ORs
were associated with outcome (Table 2). Indeed, among male patients,
OR was much higher than among females, and the Mantel-Haenszel
test of homogeneity showed significant differences. This result indicates
a negative interaction between gender and degree of Killip class for CV
mortality, i.e., the higher the degree of Killip class, the lower the mortal-
ity risk for the women compared to the men. The same univariable
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Table 1

Baseline characteristics of the patients by gender.
Variable name Overall sample (N = 557) Male (N = 396) Female (N = 161) Pvalue
Age (years) 67 (58-74) 64 (55-71) 73 (67-79) <0.0001
Current smoking 38 46 17 <0.0001
Hypertension 46 39 65 <0.0001
Diabetes mellitus 21 18 31 <0.0001
Body mass index (kg/m?) 26 (24-28) 26 (24-28) 25 (22-27) <0.0001
History of angina 25 22 32 0.02
Previous myocardial infarction 24 24 24 0.82
Pre-hospital time delay (n = 465) 180 (120-510) 180 (120-480) 240 (120-660) 0.07¢
ST elevation ACS 61 64 55 0.06
Type 2 myocardial infarction 8.6 7.1 124 0.04
Total cholesterol (mmol/L) 208 (179-243) 205 (177-238) 220 (188-247) 0.04
Systolic blood pressure (mm Hg) 121 (108-133) 119 (108-131) 124 (111-137) 0.004
Diastolic blood pressure (mm Hg) 77 (69-83) 77 (68-83) 77 (69-83) 0.82
Heart rate (beats/min) 70 (60-78) 68 (60-75) 75 (66-84) <0.0001
CK MB peak (U/L)? 103 (43-207) 107 (47-221) 74 (35-175) 0.009*
Killip class® <0.0001
1 (no heart failure) 68 73 53
2 (heart failure) 28 23 38
3 (pulmonary edema/cardiogenic shock) 5 3 8
LVEF (%) (n = 476) 53 (46-61) 53 (46-60) 52 (46-62) 0.87
eGFR (mL/s x 1.73 m?)? 73 (61-87) 76 (64-88) 65 (56-81) <0.0001°
Main treatment
Thrombolysis (at enrollment) 35 38 28 0.02
B-receptor blocker 51 55 39 0.001
ACE-inhibitor/angiotensin II receptor blocker 73 71 78 0.05
Antiplatelet 90 91 85 0.02
Lipid-lowering drug 32 36 22 0.001
PTCA (during follow-up) 19 21 13 0.03
CABG (during follow-up) 19 22 12 0.006

Values are medians and interquartile ranges or percentages. Pre-hospital time delay indicates time from onset of symptoms to arrival at coronary care unit; AMI, acute myocardial infarc-
tion; CK-MB, creatine kinase-MB isoenzyme; LVEF, left ventricular ejection fraction; eGFR, estimated glomerular filtration rate by MDRD; PTCA, percutaneous transluminal coronary an-

gioplasty; CABG, coronary artery bypass graft.
2 Pvalues were calculated on log-transformed data.

b During the first 7 days of hospital stay. To convert total cholesterol to conventional units (mg/dL) divide by 0.0259; eGFR (mL/min) by 0.0167.

analysis using increasing tertiles of LVEF showed a weaker interaction
with gender than did Killip class (Table 2).

3.3. Survival and interaction analysis

The proportional-hazards assumption was verified for all variables
used in the present surviving models (P > 0.30 for each variable). On
univariable Cox regression analysis, female gender appeared to be asso-
ciated with a higher CV risk than being male (Table 3). As expected, also
Killip class (positively) and LVEF (negatively) were associated with
higher mortality. After modeling the survival time controlling for age,
mortality risk was no longer associated with female gender while it
remained strongly associated with Killip class and LVEF (Table 3).
Hence, a formal interaction term between gender and Killip class and
LVEF was introduced into the survival models. This term revealed a

Table 2
Interaction between gender and HF for the risk of 15-year CV mortality as assessed by
Mantel-Haenszel test of homogeneity.

Mantel-Haenszel test of
homogeneity by gender

Relative risks (95%Cl) across P value
Killip classes

Men 24 (1.9-3.1)
Women 1.3 (0.9-1.7)
Overall 2.0 (1.6-2.4)
Test of homogeneity 0.001

Mantel-Haenszel test of Relative risks (95%Cl) across left Pvalue

homogeneity by gender ventricular ejection fraction tertiles

Men 0.44 (0.33-0.59)

Women 0.70 (0.51-0.97)

Overall 0.53 (0.43-0.66)

Test of homogeneity 0.03

negative interaction between female gender and Killip class for CV mor-
tality (Table 3). The interaction was tested in five subsequent multivar-
iable models after controlling for age, main CV risk factors, clinical
features, post-discharge medical treatment, and mechanical coronary
reperfusion. A significant negative interaction between female gender
and increasing Killip class was found across all models (Table 3). The
same steps were made using LVEF. At the univariable level, LVEF did
not show a significant variation in hazard for female gender as
compared to male gender. When the interaction was evaluated with
controlling for age, the gender interaction became apparent. The adjust-
ment for clinical and treatment variables of the subsequent models re-
vealed a consistent significant positive interaction between female
gender and increasing LVEF (Table 3). In Fig. 1, the graphical represen-
tation of interaction analysis shows the HR for CV mortality of men
and women across Killip classes and LVEF. On univariable analysis,
women with a lower degree of Killip class had higher risk than men
while with increasing Killip class, they had lower risk than men
(Fig. 1). After full adjustment of the model (using the same variables
of the model in Table 3), the risk ratio maintained the same trend.
LVEF at the univariable level did not show an interaction with gender,
but after controlling for the abovementioned confounders, the interac-
tion became clear (representation of full adjusted analysis is reported
in Fig. 1).

4. Discussion

The main result of the ABC-3 Study on ACS is that women and men
with ACS have different long-term CV mortality risk across increasing
degrees of HF, even after controlling the survival models for age, main
clinical features, and main treatments. Thus, gender is an independent
effect modifier of HF for CV mortality.
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Table 3

Survival analysis and variation in the effect of sex on the risk of 15-year CV mortality by Killip class and LVEF, and the effect of adding covariables.

Variable Hazard ratio (95%CI) Pvalue
Female gender 1.8 (1.4-2.4) <0.0001
Age-adjusted female gender 1.1 (0.8-1.5) 0.48

Killip class (3 classes) 2.6 (2.1-3.1) <0.0001
Age-adjusted Killip class 1.9 (1.5-2.3) <0.0001
LVEF (by tertiles) 0.57 (0.48-0.69) <0.0001
Age-adjusted LVEF 0.62 (0.52-0.75) <0.0001

Analysis of interaction between female gender and Killip class

Variation in hazard of death by gender
(and 95%CI)

P value for gender - Killip class
interaction

Unadjusted 0.51 (0.34-0.77) 0.002
Adjusted for age 0.62 (0.41-0.95) 0.03
Adjusted for the above and hypertension, diabetes, cholesterol 0.63 (0.42-0.96) 0.03
Adjusted for the above and heart rate, MDRD 0.64 (0.42-0.96) 0.03
Adjusted for the above and treatment with (3-blocker, ACEI/All inhibitor, statin, during follow-up ~ 0.53 (0.33-0.85) 0.009
Adjusted for the above and thrombolysis on admission, PCI and CABG during follow-up 0.63 (0.42-0.95) 0.02
Analysis of interaction between female gender and LVEF P value for gender - LVEF interaction
Unadjusted 1.4 (0.9-0.2.0) 0.11
Adjusted for age 1.5(1.1-2.2) 0.04
Adjusted for the above and hypertension, diabetes, cholesterol 1.6 (1.1-2.3) 0.01
Adjusted for the above and heart rate, MDRD 1.7 (1.2-24) 0.006
Adjusted for the above and treatment with (3-blocker, ACEI/AIl inhibitor, statin, during follow-up 1.7 (1.2-2.5) 0.004
Adjusted for the above and thrombolysis (on admission), PCI and CABG during follow-up 1.7 (1.2-2.5) 0.005

LVEF indicates left ventricular ejection fraction; eGFR, estimated glomerular filtration rate by MDRD; CV, cardiovascular; CABG, coronary artery bypass graft; PTCA, percutaneous translu-

minal coronary angioplasty.

According to most of the studies in coronary disease, mortality rate
after ACS is higher among women than men [5]. Age has emerged as
an important confounding factor in the estimation of gender risk, but
after controlling for age and other clinical variables, this difference
tended to disappear [5,6]. Other studies, however, found that differ-
ences in short-term outcome between men and women could not be
entirely accounted for by differences in baseline characteristics and
could reflect pathophysiologic and anatomical differences between gen-
ders [9]. In patients with congestive HF, women have better survival
than men, and that difference is stronger among patients with a non-
ischemic etiology of HF [4]. In agreement, a recent meta-analysis
showed that women with HF have a lower risk of death over a 3-year
follow-up when compared with men with HF, in both preserved and re-
duced LVEF, chiefly in non-ischemic patients [11].

A key question is why women have different outcomes in relation to
HF. There is a lack of studies comparing biological mechanisms of dis-
ease between men and women to better define vascular and pathophys-
iological processes that are unique to women [4,21-23]. Recent reports
have highlighted important sex differences in the pathophysiology, pre-
sentation, and treatment of ischemic heart disease and have shown per-
vasive sex-related disparities in referral and treatment [9,10]. However,
few studies have investigated sex-based differences in heart disease and
ACS, and most of them dealt with short-term outcomes [21]. Age is an
effect modifier in patients with myocardial infarction, and young and
middle-aged women have worse outcome than men [8]. Even if youn-
ger women have a higher rate of risk factors, including history of HF,
this higher rate does not entirely explain sex differences in outcome
[22,24]. In the present study, the sequence of adjusted survival models,
including progressively the main CV risk factors, clinical variables, and
treatments, showed consistently that gender is an effect modifier in
the association of HF degree during ACS and outcome. Even the type
of myocardial infarction did not modify the interaction between gender
and HF. Such an observation is in keeping with other reports showing
that myocardial infarction type does not influence long term mortality
[25]. Furthermore, it is of clinical relevance that the effect modification
of sex is associated with a very long follow-up time, as the ABC-3
study lasted 15 years after the ACS event.

In the present study, women were less likely to receive thrombolytic
therapy, PTCA, or CABG, compared with men. According to other

reports, this observation can be due to their higher age and the higher
rate of renal insufficiency [26]. However adjustment in surviving regres-
sions by these treatments did not modify the interaction between gen-
der and HF.

The two indicators of HF used in the present study, Killip class and
LVEF, did not show a parallel association between gender and prognosis.
Killip class degree appeared to modify the association of gender with CV
risk, while LVEF measurement did not appear to interact with gender at
univariable level. Only after controlling for age and a number of clinical
variables the positive interaction with gender became clear. According-
ly, similar findings were found in patients hospitalized with HF, in
whom long-term follow-up revealed a significant gender-LVEF interac-
tion [27].

5. Limitations of the study

A major limitation of the ABC Study on Heart Disease is that at the
time of patient enrollment, percutaneous coronary angioplasty was
not currently in use for reopening coronary arteries in patients with
STEMILI. Thus, it remains uncertain whether early mechanical reperfusion
might have modified the predictive models. However, we observed that
the results of the predictive model were similar for patients with and
without Q-wave myocardial infarction and those with and without
thrombolytic treatment. Furthermore, adjustment of the survival
models for medical and mechanical reperfusion treatment did not affect
the results for gender interaction either with Killip class or LVEF.

Another limitation of the study is that diagnosis of myocardial in-
farction did not accounted troponin measurement, as it was not in use
at that time, while we used as biochemical markers of necrosis the
rise and gradual decline of creatine kinase and creatine kinase-MB. Nev-
ertheless these markers of necrosis are still recommended in absence of
troponin measurement [13].

Because this study was conducted in Caucasian patients, we cannot
generalize these findings to other populations and ethnic groups.

6. Conclusion

Our findings support the hypothesis that gender modifies the impact
of HF on prognosis long after ACS. Women with lower Killip class, or
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Fig. 1. Graphical representation of the interaction analysis showing the HRs for CV mortality of men and women across Killip classes and LVEF tertiles in patients followed 15 years after

ACS. Left, unadjusted models; right, fully adjusted models.

higher LVEF, had higher CV mortality risk than men, and women with
higher Killip class, or lower LVEF, had lower risk compared to men.
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Atherosclerosis, Cancer, Wound
Healing, and Inflammation -
Shared or Parallel Evolution

Alexandra Lucas™

Wound healing is a complex process involving inflammatory
cell activation and invasion as well as scar tissue deposition (in the
form of fibrotic tissue and collagen matrix). With tissue repair there is
active cell proliferation designed to heal the damaged tissues. Recent
work has suggested that cancer is a form of dysregulated wound
healing where inflammatory responses and cellular proliferation
goes awry. Additionally other diseases such as the highly prevalent
atherosclerotic coronary plaque are hypothesized to be a form of
unregulated wound healing. The ‘Response to Injury’ hypothesis was
first presented by Russell Ross as an explanation for atherosclerosis.
The basic premise for this theory on the etiology of atherosclerotic
arterial disease is that all forms of damage to the arterial wall, whether
hypertension, hyperlipidemia, angioplasty injury or transplantation,
cause an accelerated injury response with aggressive inflammatory cell
responses and cell proliferation, in short an unchecked form of wound
healing. Prior to Dr Ross’ theory, Earl Benditt postulated that human
atheromata were benign intimal tumors. He demonstrated that many
atherosclerotic plaques were derived from individual smooth muscle
cells using X chromosome inactivation patterns with results that were
highly suggestive of a proliferating monoclonal tumour cell. More
recent work has now linked excess inflammation with growth and
instability of atherosclerotic plaque and with progression of invasive
cancers. There are thus now many parallels in developing cancer
and atherosclerosis and many close associations between cancer,
atheroma and wound healing. These findings raise one basic question
- Are carcinogenesis and atherogenesis manifestations of the same
initiating disease generating events or simply parallel manifestations
of similar pathogenic disease mechanisms, e.g. are these shared or
parallel evolutions.

The history of our understanding of the pathogenesis of wound
healing and inflammation helps in understanding these disorders and
the underlying mechanisms of disease. Ilya Ilyich Mechnikov (1845-
1916), a Russian biologist and zoologist who moved to work at the
Institute Pasteur in Paris, was the first to discover the existence of
innate immunity, also termed inflammation. Although the innate
immune system is now known to cure the majority of infections and
drives wound healing after injury long before the adaptive immune
response becomes active, Mechnikov’s initial discovery of this more
ancient defense system was viewed with some suspicion and he shared
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the Nobel Prize for his work in 1908 with Paul Ehrlich. He discovered
the inflammatory / innate immune response system by examining
wound healing using basic scientific bench work, not translational
nor applied research designed to examine a specific disease. In these
experiments, he inserted splinters into transparent star fish and
noted an immediate rapid massing of inflammatory cells around the
splinter. Subsequently similar early cell responses were seen in water
fleas infected with microbes. Within minutes he saw a rapid response
to these injuries and infections with a swarming of inflammatory
mononuclear cells around the offending agents. Another early
pioneer was Rudolf Virchow who is attributed with first describing
the close association between vascular cell injury, clot formation
and inflammation, Virchow’s triad of arterial or endothelial injury,
stasis of blood flow, and hypercoagulability / thrombosis. Virchow
was a remarkable German physician and scientist (1821-1902) who
worked as a true Renaissance man, an anthropologist and biologist
who improved public health in addition to his work in pathology and
science. These two remarkable scientists thus developed the basis for
our current understanding of innate immunity and wound healing
which are only in recent years becoming recognized as pivotal driving
events in progression of wound healing, atheroma, and cancer and no
doubt many other disorders.

The parallels in these diseases become more evident with each new
study into the mechanisms underlying the development of cancer and
atherosclerosis. Certainly with atherosclerosis, the original theories
suggested either a pure smooth muscle cell proliferative etiology or
insudation of lipids, the lipid hypothesis with fat filled foam cells
initiating plaque growth. And as mentioned there were early proposals
of benign monoclonal tumor cell growth in the intimal layer initiating
plaque growth. Current work has however changed these original
ideas and the central roles of inflammatory macrophage (foam cells)
and T cells in driving cell proliferation, tissue breakdown, and even
plaque instability and rupture are now recognized. When plaque
is unstable inflammatory macrophage can release metabolizing
proteases that disrupt the overlying fibrous cap exposing the inner
thrombotic plaque. The inner plaque ‘gruel’, which is the meaning of
the Greek term ‘athero’, is composed of collagen and fat in addition
to invading cells. This gruel is highly thrombotic and exposure to
circulating blood leads to sudden thrombotic occlusions, the cause
for heart attacks, strokes and peripheral gangrene. These same events
also drive progressive dilatation and rupture of the arterial wall, e.g.
aneurysm formation which in cases of sudden rupture has very high
associated mortality.

In atherosclerotic plaque progression and rupture or in
aneurysmal dilatation one sees a veritable army of inflammatory
macrophage and T cells, adipocytes, smooth muscle cells as well as
fibroblasts interacting to either cause arterial damage, plaque rupture
or accelerated plaque growth. The damaged endothelium lining the
arterial wall and smooth muscle cells also contribute to increased
inflammatory responses and atheroma progression. Cell invasion
and proliferation is driven by inflammatory cytokines, chemokines
and growth factors. The serine proteases in the thrombotic and
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thrombolytic cascades also interact with inflammatory mediators both
causing plaque rupture or hemorrhage or sudden thrombotic arterial
occlusions. The coagulation proteases also activate inflammatory cells
and mediators in a reciprocal fashion such that inflammation begets
clot and clot begets inflammation, much as Virchow predicted.

Now current researchers are finding that cancers are also
driven by injury and inflammation with similar activations of
inflammatory mediators, growth factors and indeed the serine
proteases in the coagulation cascades. In fact a tripartite interaction
between chronic infections, recurrent inflammation and damage to
the colon epithelium is believed to drive cancer progression. Excess
inflammation as in inflammatory bowel disease, Crohn’s disease and
ulcerative colitis, are associated with increased risk of colon cancer.
Selected chronic bacterial infections also increase risk of developing
tumoursin the gastrointestinal tract. Obesityis associated with elevated
inflammation and increased risk for early cardiovascular diseases.
More recent work has begun to uncover an association between
obesity and risk for some cancers, similar to the risk of cardiovascular
disease and diabetes in obesity. Cancers throughout the mammalian
body are now reported to arise and progress both at sites of injury
and scar and in areas with recurrent inflammation and irritation. The
same inflammatory responses cells, e.g. Neutrophils, macrophage
and T cells are activated and in some cancers appear to drive tumour
progression. The close associations of tumor associate macrophage
(TAM) and tumor associate neutrophils (TAN) can both initiate
cancer cell growth and progression. The recurrent inflammation seen
in inflammatory bowel disease is closely associated with increased
risk of cancer development and many of the same inflammatory
mediators are reported as associated with or driving cancer growth.
The cytokine interleukin 6 via STAT signaling, the chemokines
that attract cells to sit of injury, caspase associated inflammasome,

doi:http://dx.doi.org/10.4172/2324-8602.1000e101

the thrombotic and thrombolytic serine proteases are present both
as markers for tumors as well as potentially driving cancer growth
and spread. Many newer therapeutic approaches to cancer have been
based upon targeting inflammatory mediator such as chemokies and
cytokines and growth factors. The thrombolytic protease, urokinase
and tissue type plasminogen activator (tPA and uPA) can activate
matrix degrading enzymes (matrix metalloproteinases or MMPs) that
in turn can allow cell invasion and increased tumor angiogenesis. The
prostaglandins also are active in cancer as well as in atherosclerosis
and treatment with aspirin and NSAIDs are associated with altered
risk of cancer or plaque rupture and thrombotis. Many of these
parallels in cancer and atherosclerosis are also seen in wound healing.
These parallels in disease progression in cancer, atherosclerosis, and
wound healing were beautifully described in a recent talk by Dr Pual
Martin at the Keystone meeting on Carcinogenesis and Inflammation.

However, although there are many similar or parallel events
driving both diseases, cancers and atheromata, these are not absolute
matches for these often similar events. While many of the same
pathways and inflammatory responses are seen in atheroma, cancer
and wound healing each tumor and each individual has unique
modifying events. We have not yet proven whether these are simply
similar parallel evolutions of common similar defense responses
or whether these diseases represent a shared origin in pathogenic
mechanisms or whether these diseases have evolved from a similar set
of stimulating events but differing initiators. Thus these observations
form a foundation upon which to pursue further studies to examine
the origins of these diseases and shared events driven by inflammatory
events in wound healing. Further work on these shared events may
indeed lead to discovery of newer therapeutic targets shared by many
diseases with associated inflammation driven pathogenesis.
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EDITORIAL COMMENT

A Long-Term Perspective on
Short-Term Outcomes*

Mark A. Hlatky, MD

utcomes matter in cardiology. We need

reliable data about long-term outcomes to

evaluate which treatments work, whether
they do more good than harm, and which patients
benefit the most. The outcomes that matter most are
the ones that patients and their families care about:
death and major complications such as myocardial
infarction (MI) and stroke. (Other patient-centered
outcomes, such as symptoms, functional capacity,
and quality of life, are also important, even though
they are more difficult to ascertain reliably.) The
tremendous progress we have made in treating car-
diovascular disease is the direct result of clinical
research studies that have evaluated treatments
rigorously and followed up patients to document
their clinical outcomes.

Even though there is consensus that documenting
outcomes is important, there is great variation among
clinical research studies in the length of follow-up.
Long-term follow-up seems like a good idea, but
how long? Some conditions may have a clear natural
time scale during which all the key outcomes should
develop and the full effects of treatment ought to
become evident. Acute illnesses have a shorter nat-
ural time scale than chronic diseases, but an acute
illness may have long-lasting effects. An acute MI
develops suddenly, with a narrow time window of
a few hours during which coronary reperfusion is
effective and a subsequent healing period of a few
weeks, but it leaves permanent damage that may
have long-term sequelae (e.g., susceptibility to late
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arrhythmia or heart failure). Also, the underlying
coronary atherosclerosis remains and provides the
substrate for a future cycle of acute occlusion and
recurrent MI. So what is the “natural time scale” for
assessing outcomes of an acute MI? Large-scale clin-
ical trials generally measure primary outcomes at 4 to
6 weeks, which is long enough to identify short-term
treatment effects yet short enough to be reasonably
practical: a short-term time frame to assess an acute
disease treated with a 1-time therapy.

But is a few weeks long enough to assess the results
of therapy for acute MI? Timely reperfusion might
provide long-term benefits by limiting myocardial
damage, but implantation of a coronary stent may
have long-term consequences, such as stent throm-
bosis. We can’t document late effects of treatment,
either good or bad, unless we follow up patients over
the long term. Unfortunately, we usually do not.

Why is long-term follow-up important? Many
treatments have effects that will not be immediately
evident, so short-term follow-up would not capture
the full lifecycle of these therapies. For instance,
implanted devices may fail after a few years, and
drug therapy might take time to alter the natural
history of disease; the survival curves for niacin and
placebo in the Coronary Drug Project began to sepa-
rate only after 8 years of follow-up (1). In contrast,
10-year follow-up studies of patients treated with
thrombolysis for acute MI showed parallel survival
curves after 1 year, with no evidence of either late
benefit or late harm from treatment (2,3).

There are many barriers to obtaining long-term
follow-up. Research sponsors want results quickly;
commercial sponsors want to have their products
approved without delay; and even the National In-
stitutes of Health wants its investments in research to
have tangible results soon. Consequently, length of
follow-up may be a few weeks at most, and 1 year
of follow-up is often considered “long-term.” It is
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expensive to follow up patients long-term, especially
if research staff must locate and contact each indi-
vidual over many years. It would be much simpler
and much less expensive to document outcomes
using routinely collected data, such as hospital
discharge and vital statistics records. My colleagues
and I recently showed that linking clinical trial data
with Medicare claims could provide a reliable method
to identify late cardiac events (4), which suggests that
long-term surveillance of clinical research subjects
using routine administrative data could be an ex-
tremely useful way to obtain extended follow-up in
clinical trials. Although it is conceptually simple to
follow up patients by linking research databases with
national administrative records, this is hugely diffi-
cult to accomplish in the United States. Our health-
care system is fragmented, with multiple payers;
many patients are uninsured; Americans are obsessed
with privacy and distrust the government and large
corporations; and regulations designed to protect
participants in high-risk clinical interventions have
been applied indiscriminately to low-risk research
studies.

SEE PAGE 2101

Other countries, such as Denmark, have universal
healthcare systems and different attitudes about
privacy and use of personal data for research pur-
poses. In this issue of the Journal, Danish researchers
highlight the value of their country’s willingness to
allow linkage of multiple healthcare and administra-
tive data resources and assess the long-term out-
comes of patients treated for an acute MI (5).

Pederson and associates nicely document the late
outcomes of primary percutaneous coronary inter-
vention (PCI) for acute MI (5). The survival curve
clearly shows 2 distinct phases, indicated by a clear
break in the slope of the curve at about 6 months of
follow-up. The early high-risk period is almost

JACC VOL. 64, NO. 20, 2014
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entirely attributable to cardiac mortality, which is not
surprising in a cohort of patients who have had an
acute MI. Successful primary PCI reduces but does not
eliminate the mortality of an acute MI. More subtly,
there is a treatment selection bias for primary PCI,
since patients with a serious noncardiac disease are
unlikely to be chosen, which reduces the risk of an
early noncardiac death.

After about 6 months, the survival curve flattens
out as the early risk phase of the acute MI passes, and
the later-phase steady-state risk becomes evident. In
this later phase, cardiac mortality appears to be only
half of total mortality: patients with an acute MI
remain vulnerable to noncardiac disease, and some of
the same factors that put them at risk for an MI also
increase their risk for noncardiac death. Diabetes, for
instance, is a strong predictor of late mortality, only
some of which is cardiac. Lung disease and cancer
due to smoking also pose long-term risks to survivors
of an acute MI. The reduction in mortality from pri-
mary PCI can only be a short-term success, and in the
long term, other forces of mortality will come to the
fore.

One implication of these observations is that we
cannot rest on our laurels after successful treatment
of an acute MI. We need to recognize the factors, both
cardiac and noncardiac, that pose the greatest risk to
patients who survive an MI and initiate the therapies
and behavior changes that will reduce the risk of late
mortality. Long-term results matter, even for acute
illnesses and short-term therapies. We need to
develop methods to obtain long-term follow-up effi-
ciently so we can document outcomes and identify
optimal strategies to reduce long-term risk.
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