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Twenty years ago….

“If you find that a study was not

randomized, we’d suggest that

you stop reading it and go on to 

the next article”.

David Sackett. BMJ 1996;312:71



The beginning of cooperative observational

clinical research in HF in Italy

Snap-shots

(1995-1996)

SEOSI: 3,921 in-outpatients with HF enrolled

in 12 days

EARISA: 6,030 in-patients with heart

disease (1090 with HF) enrolled in 12 days

LongTerm Registry:

(1995  ...)
IN-HF: ~25,000 in-out-patients with HF

Outcome studies:

(1998-2001)

OSCUR, TEMISTOCLE: performed in both

cardiology and internal medicine wards

(3000 pts)

BRING-UP 1 and 2: to induce an appropriate

use of beta-blockers in chronic HF (4690 pts)



Bhatt  DL, et al. JACC 2015; 66: 2230-2245



Bhatt  DL et al. (ACC, AHA, STS) JACC 2015; 66: 2230



Deep current changes across the world

 Globalisation (associated with potentially immediate 

penetration of new knowledge across the world, diffuse 

benchmarking and competition)

 Spreading of Information Technology (individually  and by 

networks)

 Progressive (still incomplete) understanding that an erratic 

Health Governance  does not meet the subjects’ needs and 

is no longer acceptable

 In essence, need to know and interpreting the real world, 

thereby need for observational research and big data



Perchè abbiamo bisogno (anche) 
di studi di Real World Evidence

• Le differenze nei diversi scenari di ricerca
sono molto rilevanti:

• Il trial clinico randomizzato (TRAP 2-TIMI 50)

• Il registro degli specialisti (MANTRA)

• I  flussi amministrativi (ARNO)



ARNO 

2008

(n. 7082)

MANTRA

2009

(n. 6394)

TRAP 2

2012

(n. 26449)

Età >70 anni, % 61 42 18

Donne, % 36 30 24

Ipertensione 

trattata, %

77 58 68

Diabete, % 25 27 25

BPCO, % 9 9 NA

Depressione, % 14 - NA

Caratteristiche di base in pazienti con 

Sindrome Coronarica Acuta



ARNO 2008

(n. 6592)

MANTRA

2009

(n. 6185)

TRAP 2

2012

(n. 26449)

Antiaggreganti % 79.0 97.9 98.2

Ace-Inibitori % 56.7 63.4 74.2

Statine % 55.4 89.8 91.0

Betabloccanti % 45.0 77.0 80.0

Omega 3 % 11.7 25.7 NA

SCA:terapie prescritte per la 

prevenzione secondaria



Forze e debolezze

Registri specialistici/RCT Registri amministrativi

Migliore definizione diagnostica Diagnosi basate su diagnosi di 

dimissione o su pattern prescrittivi

Ricchezza di variabili cliniche Povertà di variabili cliniche

Presenza di dati strumentali che 

consentono di valutare end-point

fisiologici

Assenza di informazioni su misure 

ricavate da dati di laboratorio e/o 

strumentali

Follow-up spesso incompleti Completezza di informazioni su 

prescrizioni, ospedalizzazioni nel 

follow-up

Punto di vista limitato agli specialisti 

coinvolti=scarsa rappresentatività

Universalità delle popolazioni 

oggetto di valutazione

Outcome in genere più favorevoli Outcome più sfavorevoli data la 

eterogeneità delle popolazioni incluse



Perchè abbiamo bisogno (anche) 
di studi di Real World Evidence

• Le differenze nei diversi scenari di ricerca
sono molto rilevanti:

• Il trial clinico randomizzato (TRAP 2-TIMI 50)

• Il registro degli specialisti (MANTRA)

• I  flussi amministrativi (ARNO)

• Un paio di esempi clinici: 
• le sindromi coronariche acute

• lo scompenso cardiaco



Therapeutic strategies and health costs 

of patients admitted for an 

atherothrombotic cardiovascular event 

in a community setting of nearly 

3,000,000 subjects



Patient population (Year 2011)

Total population of subjects: 2,989,512

Patients at very high CV risk: 17,126 (0.56%)
Female sex: 43.8%

Patients with
ACS: 

6,226 (0.21%)
Female sex: 35.5%

Patients with
CVD: 

9,939 (0.33%)
Female sex: 50.6%

Patients with
PAD: 

1,048 (0.04%)
Female sex: 31.9%



In-hospital all-cause mortality
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Lipid lowering therapy in patients

discharged alive

In the first month after 

discharge

ACS CVD PAD

n. 5,937 n. 9,251 n. 1,038

Statin (alone or in association with

exetimibe)

4.148 

(69.9%)

2.684 

(29.0%)

388 

(37.4%)

In the 1 year after discharge
ACS CVD PAD

n. 5,937 n. 9,251 n. 1,038

Statin (alone or in association with

exetimibe)

4.933 

(83.1%)

4.119 

(44.5%)

663 

(63.9%)



1-year Prescription Continuity of Statins

CVD PADACS



1-year Re-hospitalizations
ACS 

(n. 5,937)

CVD 

(n. 9,251)

PAD 

(n. 1,038)

Pts with at least 1 

readmission, %

63.3 49.1 57.6

Total readmissions, n. 8,201 8,564 1,298

N. of readmission per patient 2.18 1.89 2.17

CV readmission, n. (%) 5,524 (67.3) 4,145 (48.4) 801 (61.7)

ACS, %

PCI/CABG, %

HF, %

CVD, %

PAD, %

Other, %

30.9

8.7

11.5

3.6

0.03

45.3

4.2

0.9

8.9

45.1

-

40.9

6.1

1.1

7.4

5.9

0.1

79.4

Non CV readmission, n. (%) 2,677 (32.7) 4,419 (51.6) 497 (38.3)



1-year rehospitalizations
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1-year overall costs for the NHS
€ 14,872 € 9,538 € 12,004





2,456,739 subjects

Total registry population

54,059 (2.2%)

Cohort of patients admitted for HF

41,413 (76.6%, 1.7% of total population)

Patients with HF discharged alive and prescribed with at least one HF drug
during 1 year follow-up

21,282 (51.4%)

Females

20,131 (48.6%)

Males

HF=heart failure

Patients’ disposition



Where are the patients with AHF admitted?



Baseline characteristics

ARNO

2008-2012

(n. 41,413)

RELAX-AHF

2013

(n. 1,161)

ESC-HF LT

2015

(n. 12,440)

Mean age (yrs) 78 72 71

Female (%) 51 38 37

Co-morbidities

COPD (%) 30.5 15.5 20.2

CKD (%) 4.3 NR 26.4

Depression (%) 21.0 NR 7.9



Pharmacological Treatments

ARNO

2008-2012

(n. 41,413)

RELAX-AHF

2013

(n. 1,116)

ESC-HF LT

2015

(n. 12,440)

Treatments

ACE-I/ARBs (%) 65.8 72.0 77.0

Betablockers (%) 52.3 68.5 71.8

MRAs (%) 42.1 31.5 55.3

Diuretics (%) 84.2 99.9 83.6

Digitalis (%) 26.8 20.0 26.4

Ivabradine (%) 1.5 NR 3.2



Dosages and 1-year adherence 

to 1A recommended treatments
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% of patients treated with the 

maximal recommended dosage
1-year adherence rate

On a dose lower 

than 50%

i.e. Bisoprolol 87% 

(<5 mg)



Total HF ACS Stroke/

TIA

Other CV

reasons

Respirat.

diseases

Traumas GI

diseases

Cancer Other

non CV

reasons

Total number of re-admissions = 48,549
(2.1 per patient)

CV reasons n. 24,723 (50.9%) Non CV reasons n. 23,826 (49.1%)

Arrhyth.

HF=heart failure; ACS=acute coronary syndrome; TIA=transient ischemic attack; CV=cardiovascular; GI=gastrointestinal

Patients

re-hosp. 

at least 

once

n. 23,431
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Costs per patient per year
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€ 2.000,00

€ 4.000,00

€ 6.000,00

€ 8.000,00

€ 10.000,00

€ 12.000,00

€ 14.000,00

€ 16.000,00

Heart Failure ACS CVD Diabetes Rheumatoid
arthritis

Breast cancer

Drugs Hospitalization Specialistic evaluation/diagnostics

€ 11,864

€ 14,871

€ 2,713
€ 3,338

€ 6,227

€ 9,539



Perchè abbiamo bisogno di 

Real World Evidence

 Per valutare l’applicabilità e la applicazione della 

Evidence Based Medicine 

 Per identificare le aree nelle quali i trattamenti della 

pratica clinica sono sub-ottimali

 Per identificare le aree nelle quali è necessario 

pianificare progetti formativi

 Per avere riferimenti affidabili circa il carico 

economico determinato dalle diverse componenti 

assistenziali

 Per generare ipotesi di ricerca



EHR system in the USA

 So far, >$40 billion have been allocated to a federal 

initiative of mandatory, universal implementation of 

an Information Technology network across the public 

Health system (Medicare, Medicaid [447,832 hospitals], 

Veterans, Pentagon), covering > 100 million people: the 

Electronic Health Recording (EHR) system.

 The federal process of implementation is strictly and 

continuously monitored. Should be completed by 

2017.  

 >$500 million in penalties expected on 2018-2020.



The key factor for EHR success

 Cooperation and integration of Health Systems with 

Research Institutions 

 In USA besides >$40 billion allocated to implement the 

EHR system, a parallel integrated investment of >$30 

billion to the NIH to support innovative basic and 

clinical research and using the EHR system for 

research.



Use of EHR. Is the Research 2.0 ?

 Big data will probably transform medicine

 However, these data by themselves can be 

useless

 Collaboration between data scientists and 

clinical scientists is necessary

 To be useful, data must be analyzed, 

interpreted, reproduced and, finally, 

applied



Disclosures


