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… Why Heart Team?
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AVR vs AVR + CABG: 
≤ 2 % vs > 3%

MVPl vs MVPl + CABG:        
≤ 1% vs > 5%

MVR vs MVR + CABG:       
< 5% vs > 10%

AVR + MVR: > 9%

Mortality in cardiac surgery

STS Adult Cardiac Surgery Database - 2016
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Heart Team: 
Multidisciplinary “Decision Making” Instrument

2006: Bornwith the SYNTAXTrial;

2010:ESCGuidelines onmyocardial revascularisation;

2012: ESCGuidelines onValvular Heart Disease

GUIDELINES

First Generation Heart Team
On Site daily meeting

2013

2017



9

E-Heart Team 2.0
Hub and Spoke 

meeting

E-Heart Team 2.0: 
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The Heart Team

The Cardiac Team
WALLACE 0. AUSTIN, M.D., FORREST H. ADAMS, M.D., and
LESLIE HOLVE, M.D., Los Angeles

An Introduction to a Symposium on Congenital Heart Disease

IT IS APPROPRIATE that a symposium on congenital
heart disease begin with a discussion of "the cardiac
team." Great contributions have been made in recent
years as a result of the combined efforts of many
persons working on the problem of cardiovascular
disease. The results have been most dramatic in the
field of congenital heart disease. It appears that it
has been in those institutions and situations where
there has been a team effort that the contributions
have been the greatest.
What is the composition of a cardiac team? The

composition of the team on which the authors serve
is as follows:

DIAGNOSTICIAN

INTERNIST
PEDIATRIST
RADIOLOGIST
SURGEON

PHYSIOLOGIST
ANATOMIST
PATHOLOGIST
ANESTHETIST

Of course this may vary from one situation to the
next, depending upon the purpose for which the team
was organized. The patient's physician should always
be the director of the team. Although the advice and
help of others is valuable in attaining the goal of
optimal health, the patient's physician or diagnos-
tician should not relinquish this responsibility to
any board of advisors. The purposes for which the
cardiac team here reported upon was formed were:

¶f To assist in the resolution of a clinical problem by:
Advising regarding special studies; interpreting re-
sults of clinical data; recommending special therapy.
¶1 To critically evaluate existing diagnostic and thera-
peutic procedures.
¶f To suggest and initiate areas of research.
For efficient functioning a cardiac team should

meet regularly, preferably once a week, and it
should maintain a certain basic composition, using
consultants as indicated. Only by meeting frequently
can the various members be fully cognizant of each
other's special problems, interests and abilities.

Presented as part of a Symposium on Congenital Heart Disease
before a Joint Meeting of the Sections on Radiology and Pediatrics
at the 85th Annual Session of the California Medical Association,
Los Angeles, April 29 to May 2, 1956.

From the Department of Pediatrics, U.C.L.A. School of Medicine,
Los Angeles 24.

Data concerning the patients observed in the
pediatric clinic and wards of the University of
California at Los Angeles Hospital during the first
six months of its operation beginning July 1, 1955,
will serve to illustrate the need for a cardiac team.
Of a total of 115 patients, 52 in-patients and 63
out-patients, examined by the pediatric cardiologists
in that period, 21 per cent were thought to have
functional problems and 79 per cent to have organic
disease of the heart. Fifty per cent of the total num-
ber of patients required special diagnostic studies,
either cardiac catheterization or angiocardiography
or both, and 29 per cent had surgical treatment.
Thirty-three per cent of the out-patients but only 6
per cent of in-patients had functional disease. Some
of the out-patients had had special diagnostic studies
and operations elsewhere before the opening of the
U.C.L.A. Medical Center. A striking fact with regard
to in-patients was the high proportion of cases in
which special studies were needed (85 per cent)
and the high proportion with operable lesions, 44
per cent. The greatest incidence of need for special
diagnostic study was in patients less than one year
of age, the age bracket in which most of the con-
genital heart lesions have atypical manifestations.
The indications for special diagnostic studies and
surgical operation will vary from one clinic or in-
stitution to the next and will also vary from one six-
month period to the next, depending among other
things upon the problems for which resolution is
being sought and the type of operations available.
Not all groups are interested in resolving the same
problems nor are all groups capable at present of
performing the same kinds of operations.
The authors have been particularly attracted to

the infancy period since, according to postmortem
data, 85 per cent of children with congenital heart
disease die at less than two years of age, and it has
been estimated that 50,000 infants are born each
year with malformations that could be corrected in
some 30 to 50 per cent of cases by present methods.

U.C.L.A. School of Medicne. Los Angeles 24 (Austin).

VOL. 86. NO. 3 * MARCH 1957 161

Austin WO, Adams FH, Holve L. Calif Med, 1957;86:161.
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Previous studies

It was demonstrated :
• Reproducibility
• Appropriateness of the outcomes

Most of the studies        only one type of patients (CAD or VHD)
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The Heart Valve Team
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Methods

ü From September 2015 to April 2018: enrolled 
prospectively 300 patients discussed during Heart Team
at “A. Gemelli” Hospital

NOME ___________   COGNOME__________________                            PZ.  N.____

CODICE SANITARIO_____________________

DATA DI NASCITA  ( ___ - ___ - _____) ETÁ ____

DATA DISCUSSIONE ( ___ - ___ - _____)

REPARTO_______________________

COMPILATORE:         O CARDIOCHIRURGO
O EMODINAMISTA

TERAPIA :     O CHIRURGICA
O PERCUTANEA
O IBRIDA
O MEDICA
O NECESSARI ULTERIORI ESAMI 

_________________________________________________________________

DECISIONE FINALE HEART TEAM: :     
O CHIRURGICA
O PERCUTANEA
O IBRIDA
O MEDICA
O NECESSARI ULTERIORI ESAMI 

ü The day before the Heart Team: 
a. clinical cases individually to cardiologists and cardiac surgeons  
b. anonymously expressed his opinion: surgical, percutaneous, 

medical, hybrid therapy or further tests

ü The day after, multidisciplinary decision

ü In-hospital patient’s outcomes



15

Previous studies

-RXUQDO�RI�&DUGLRWKRUDFLF�6XUJHU\ 2006, �:2 http://www.cardiothoracicsurgery.org/content/1/1/2

Page 2 of 5
�SDJH�QXPEHU�QRW�IRU�FLWDWLRQ�SXUSRVHV�

Background
Coronary revascularisation rates vary widely and are not
explained by geographical variations in the incidence of
coronary artery disease (CAD) [1-3]. Previous studies
from North America have suggested that variations tend
to reflect inappropriately high thresholds in low fre-
quency areas, rather than overuse elsewhere [4]. A recent
study suggested that under use of revascularisation results
in preventable morbidity and mortality [5].

Following detection of CAD at coronary angiography, two
decisions must be made: whether to attempt revasculari-
sation and whether to do this via coronary artery bypass
grafting (CABG) or percutaneous coronary intervention
(PCI). Both decisions are commonly made by the cardiol-
ogist. Some have argued that this represents a conflict of
interest for an interventional cardiologist [6,7] who acts as
both "poacher" and "gamekeeper". This issue has become
increasingly important as the use of PCI has grown and
CABG rates have fallen [8].

We used standardised case scenarios to examine variations
in decisions related to coronary revascularisation among
cardiologists and cardiac surgeons.

Methods
Six patients with coronary artery disease were presented in
a standard format to 53 cardiac specialists at an open

meeting. Cases were selected for presentation by a panel
of cardiologists on the basis that they represented typical
cases of coronary artery disease. Before any discussion or
voting, cases were presented to the audience in a standard
format including the clinical presentation, details of co-
morbidity, medication and results of stress testing. Digital
recordings of left ventriculography and coronary angiog-
raphy were also presented (table 1). An electronic keypad
voting system was used to identify the type of clinician
present (non-interventional cardiologist, interventional
cardiologist, cardiac surgeon, table 2) After each case pres-
entation the individual clinician was asked to vote using
the keypad for one of five treatment categories:

1. coronary artery by-pass grafting, 2. medical treatment
initially with a view to CABG if symptoms dictated, 3. cor-
onary angioplasty, 4. medical treatment initially with a
view to PCI if symptoms dictated, 5. medical therapy.
Cases were presented in succession with voting after each
presentation until all 6 had been presented, initially with
no discussion. Each case was then discussed in an open
forum led by a panel of experts with the audience asked to
participate in the discussion. The cases were then pre-
sented for a second time and everyone was asked to revote
on their treatment category (1–5) for each case. The
responses by the participants have also been compared to
treatment recommendations based on the New Zealand
score [9] (score greater than 35 points merits revasculari-

Table 1: Clinical details of the six cases as presented

Patient Age Presentation Stress 
Test

LV 
function

Severity CAD Co-morbitity Drug 
therapy

NZ score ACRE 
score

A 54 Unstable Positive Good 3VD Mild asthma Oral ×3 69 CABG
B 65 Stable Positive Good 3VD incl LMS Obese Oral ×2 60 CABG
C 74 Unstable Not done Good 3VD excl prox LAD Rheumatoid Oralx3 60 CABG or PCI
D 61 Stable Positive Good 3VD Osteoarthritis Oral ×2 65 CABG
E 64 Stable Positive Good 3VD Obese, HBP Oral ×2 30 CABG
F 67 Stable Positive Moderate 2VD excl prox LAD None Oral ×1 43 Uncertain

Key : Stress test – exercise test, positive is defined as >2 mm ST depression, CAD – coronary artery disease, VD – vessel disease, LMS – left main 
stem, LAD – left anterior descending artery, exc – excluding, prox – proximal, NZ score – New Zealand score (>35 merits revascularisation) [8], 
HBP – hypertension, Drug therapy – oral – 1,2 or 3 oral anti-anginal drugs, ACRE score (see reference 9), CABG – coronary artery by-pass 
grafting, PCI – percutaneous coronary intervention.

Table 2: Treatment preference by specialty in round 1 (numbers of individuals/cases)

Cardiac surgeons Interventional 
cardiologists

Non-interventional 
cardiologists

Total

CABG 25 (53%) 31 (40%) 56 (42%) 112 (43%)
PCI 5 (11%) 23 (30%) 28 (21%) 56 (22%)
Medical 17 (36%) 23 (30%) 50 (37%) 90 (35%)
Missing 1 7 52 60
Total 48 84 186 318

ü6 pts

ü All pts with CAD



16

VARIABLE Patients 1-300 Patients 1-100 Patients 101-200 Patients 201-300 p

Female sex 91 (30.3%) 29 (29%) 25 (25%) 37 (37%) 0.181

Age (years) 71.4 (±11.2) 73 (±10.3) 70 (±11.2) 71 (±18.8) 0.179

EuroSCORE II mortality 

risk
3.81% (±4.7%) 3.6% (±3.3%) 3.4% (±7.8%) 3.8 (±3.7) 0.740

STS mortality risk 3.80 (±3.96%) 4.6% (±4.6%) 2.5% (±2.9%) 3.4(±3.4) 0.001

STS morbidity risk 16.47 (±11.4%) 15.4% (±12.7%) 14.5% (±10.3%) 18.1 (±10.2) 0.052

Hypertension 237 (79%) 85 (85%) 76 (76%) 76 (76%) 0.218

Hypercholesterolemia 160 (53%) 52 (52%) 56 (56%) 52(52%) 0.870

Diabetes mellitus 106 (35.3%) 44 (44%) 35 (35%) 27 (27%) 0.001

Active smoking 55 (18.3%) 14 (14%) 23 (23%) 18 (18%) 0.287

Ex-smoking 101 (33.6%) 35 (35%) 28 (28%) 38 (38%) 0.373

NHYA Class III-IV 79 (26.3%) 41 (41%) 21 (21%) 16 (16%) 0.001

EF 52.8 (±12.1%) 51.7% (±10.4%) 54.6% (±11.1%) 52.2 (±14.3) 0.228

Patients’ Characteristics
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VARIABLE Patients 1-300 Patients 1-100 Patients 101-200 Patients 201-300 p

sPAP (mmHg) 37.5 (±13) 36.6 (±12.4) 36.6 (±12.6) 39.2 (±13.4) 0.334

Atrial fibrillation 37 (12.3%) 14 (14%) 13 (13%) 10 (10%) 0.660

CKD Stage ³ 2 55 (18.3%) 21 (21%) 18 (18%) 16 (16%) 0.628

COPD 42 (14%) 16 (16%) 14 (14%) 3 (3%) 0.001

PVD 54 (18%) 22 (22%) 17 (17%) 17 (7%) 0.540

Carotid disease 62 (20.5%) 29 (29%) 21 (21%) 4 (4%) 0.001

Previous stroke 10 (3%) 2 (2%) 4 (4%) 4 (4%) 0.673

Neurological dysfunction 13 (4.3%) 2 (2%) 3 (3%) 8 (8%) 0.083

Previous myocardial infarction 

(>3 months)
49 (16.3%) 25 (25%) 14 (14%) 18 (18%) 0.393

Recent STEMI 22 (7.3%) 7 (7%) 5 (5%) 11 (11%) 0.017

Acute coronary syndrome 59 (19.6%) 28 (28%) 13 (13%) 18 (18%) 0.001

Previous PCI 58 (19.3%) 19 (19%) 23 (23%) 17 (17%) 0.583

Previous cardiac surgery 29 (9,6%) 6 (6%) 9 (9%) 14 (14%) 0.341

Patients’ Characteristics
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45%

37%

16%
2% Patients	1-100

CAD HVD CAD+HVD HVD+TAD

53%

24%

17%
3% 3%

Patients	101-200

CAD: Coronary Artery Disease; HVD: Heart Valve Disease; TAD: Thoracic 
Aorta disease

Diagnosis at Presentation

41%

41%

14% 4%
Patients 201-300

CAD HVD CAD + HVD HVD + TAD
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Treatment Recommendations

Heart Team Cardiologist Cardiac Surgeon 

1-100 101-200 201-300 1-100 101-200 201-300 1-100 101-200 201-300

Surgery 42 (42%) 51 (51%) 34 (34%) 49 (49%) 56 (56%) 39 (39%) 48 (48%) 54 (54%) 35 (35%)

Percutaneous 34 (34%) 32 (32%) 31 (31%) 44 (44%) 27 (27%) 32 (32%) 31 (31%) 26 (26%) 33 (33%)

Hybrid 5 (5%) 1 (1%) 3 (3%) 2 (2%) 3 (3%) 2 (2%) 8 (8%) 1 (1%) 2 (2%)

Medical

Therapy
7 (7%) 12 (12%) 17 (17%) 2 (2%) 11 (11%) 12 (12%) 4 (4%) 17 (17%) 16 (16%)

Need for further 

investigations 12 (12%) 4 (4%) 15 (15%) 3 (3%) 3 (3%) 15 (15%) 9 (9%) 2 (2%) 14 (14%)
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Agreement rates

Cardiac	
surgeon	 Cardiologist	

Heart-Team	

Agreement	between	Cardiac	
Surgeon	and	Cardiologist:	51%	

Agreement	between	
Cardiac	Surgeon	and	
Heart-Team:	66%	

Agreement	between	
Cardiologist		and	
Heart-Team:	56%	

Agreement	among	
Cardiac	Surgeon,	
Cardiologist	and												
Heart-Team:	43%	

1-100
100-200

200-300
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k value Strength of agreement beyond chance

<0 Poor

0.00-0.20 Slight

0.21-0.40 Fair

0.41-0.60 Moderate

0.61-0.80 Substantial

0.81-1.00 Almost perfect

Inter-rater Agreement

Respondents Patients k SE p 95% CI

Cardiologist/

Cardiac Surgeon

1-100 0.29 ± 0.07 <0.001 0.13-0.44

101-200 0.60 ± 0.08 <0.001 0.45-0.76

201-300 0.53 ± 0.06 <0.001 0.42-0.66

Cardiologist/

Heart Team

1-100 0.35 ± 0.08 <0.001 0.28-0.56

101-200 0.72 ±0.08 <0.001 0.57-0.88

201-300 0.69 ±0.09 <0.001 0.58-0.81

Cardiac Surgeon/

Heart Team

1-100 0.42 ± 0.07 <0.001 0.30-0.54

101-200 0.61 ± 0.08 <0.001 0.46-0.76

201-300 0.68 ± 0.06 <0.001 0.57-0.77

All three 1-100 0.36 ± 0.05 <0.001 0.28-0.43

101-200 0.65 ± 0.05 <0.001 0.54-0.77

201-300 0.79 ± 0.05 <0.001 0.72-0.85
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Outcomes

TIA: Transient Ischemic Attack; STEMI: ST elevation myocardial infarction; NSTEMI: non-ST elevation myocardial infarction

Patients 1-100: One stroke, one TIA and one STEMI among patients who underwent surgery and two NSTEMI in patients who underwent 
percutaneous treatment.

Patients 101-200: One death in a patient for whom was indicated mitral valve surgery plus coronary artery bypass grafting who was not 
operated due to new-onset sepsis and later developed cardiac arrest complicated by neurological injury and died of respiratory complications 
and one death in a patient who underwent transcatheter aortic valve implantation complicated by perforation of the left ventricle

Patients 1-100 Patients 101-200 Patients 201-300

Death 0 (0%) 2 (2%) 0 (0%)

Stroke 1 (1%) 2 (2%) 0 (0%)

TIA 1 (1%) 0 (0%) 0 (0%)

STEMI 2 (2%) 0 (0%) 0 (0%)

NSTEMI 1 (1%) 0 (%) 1 (1%)
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The clinical characteristics of Spoke and Hub 
centers’ patients

FBF Spoke center 
62 pts

GH Hub center
42 pts

p

Age (years) 68 ± 12 70 ± 13 NS

Gender (Male,%) 33 (53%) 16 (38%) NS

Previous cardiac surgery (%) 19 (31%) 8 (19%) NS
NYHA >2 (%) 50 (81%) 26 (62%) 0.030

Ejection fraction (%) 53 ± 12 56 ± 13 NS

Aortic stenosis (%)* 14 (22%) 18 (43%) 0.031

Aortic regurgitation (%)* 9 (14%) 12 (29%) NS

Mitral regurgitation (%)* 21 (34%) 13 (31%) NS

Mitral stenosis (%)* 8 (13%) 1 (2%) 0.05

Prosthetic valve failure 7 (11%) 2 (5%) NS
*Valvular heart disease alone or assocciated with other disorder
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p=0.029

STS score
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e-heart team Classical heart team

We found no difference in the final decision of e-heart team and traditional heart team about 
indication for surgery (44% vs 50%, p=NS), or percutaneous therapy (20% vs 29%, p=NS), or 
hybrid therapy (2% vs 7%, p=NS) with high incidence of medical follow-up in e-heart team 
(34% vs 14%, p=0.002). 

p= N.S.

Results-1
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p=0.042

Hospital stay before cardiac surgery in 
the Hub center
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Results-2

ØThe concordance between decisions of the e-heart team and
classical heart team was comparable (88% vs. 92%; p=NS)
ØThe duration of hospital stay in Hub center before cardiac
surgery was significantly shorter in e-heart team patients compared
to conventional heart-team patients (Figure) with the same
hospitalization duration (9.8±3 vs 12.9±10 days, p=NS).
ØAfter a median follow-up of 9 months, all patients in both
groups were alive.
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Integrated Heart Team experience is a strong indicator of evolution and 
probably will form the Heart of Modern Cardiovascular era

BUT

WE HAVE TO RE-THINK OUR WAY TO WORK

with a patient-centered model of care

Take-home message


