HF treatment: perspectives

Better ethiological definition and evaluation of
precipitating factors and comorbidities

Better use of drugs and their association/dosages
Better selection of patients for devices

Structured long term follow up program with help
of telemonitoring

LVAD as DT

...Personalized medicine, gene therapy and
regenerative medicine
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Trends 1n Prevalence and Outcome of Heart
Failure with Preserved Ejection Fraction

Theophilus E. Owan, M.D., David O. Hodge, M.S., Regina M. Herges, B.S.,
Steven J. Jacobsen, M.D., Ph.D., Veronique L. Roger, M.D.,, M.P.H.,

and Margaret M. Redfield, M.D
c N Engl | Med 2008;355:251-8.
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TS DCM Registry - CHANGING MORTALITY in DCM

.0~ HEART MUSCLE DISEASE REGISTRY OF TRIESTE
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Pharmacological Treatment of
Heart Failure

1 Simplistic Assumptions:
— All HF Is the same

— HF remains the same for each patient
throughout natural history

— Drugs metabolised on a similar fashion by all

— Clinical Trial Dose is appropriate for each
patient




Baseline characteristics

Acute HF | Chronic HF P value
(n. 1892) (n. 3226)

Age (years), meapiSD 69113 66113 < 0001
median [IQR] 71[61-79] 68 [58-76]
Age 270 years, % 24.2 46.5 <.0001
Females, % 37.4 29.7 <.0001
Ischemic etiology, % 50.7 40.5 <.0001
documented by coronary angiography, % 64.3 84.9

BMI (kg/m?), mean+SD 28.2+5.6 27.7£5.0 0.005
SBP (mmHg), meanzSD 133+29 125+20 <.0001
HR (bpm), meanzSD 88+24 72114 <.0001
EF (%), meantSD 38+14 38+13 0.86
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Clinical history

Acute HF | Chronic HF P value
(n. 1892) (n. 3226)
Treated hypertension, % 61.8 58.3 0.015
Diabetes mellitus, % 35.1 29.0 <.0001

History of Atrial Fibrillation, % 43.7 38.6 0.0003
Previous stroke/TIA, % 9.8 10.5 0.42

PAD, % 9.9 11.2 0.16
Renal dysfunction, % 26.0 18.5 <.0001
COPD, % 15.2 15.1 0.96
PM, % 8.3 7.6 0.38
ICD, % 6.0 13.3 <.0001
CRT, % 0.4 1.0 0.02
CRT-D, % 2.9 8.8 <.0001

=

Previous HF hospitalization, % 56.7 58.6 0.19\)
\_/
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Laboratory examinations

(at entry/visit)

Hemoglobin <12g/dL, %
Creatinine >1.5mg/dL, %

eGFR <60 ml/min/1.73m?, %
eGFR <30 ml/min/1.73m2, %
Glycemia >126mg/dL, %
Sodium <136mEqg/L, %

WWW.escardio.org

Acute HF | Chronic HF

P value

(n.1892) | (n.3226)
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SCC: I'importanza della
personalizzazione della terapia

e 35 aa, maschio, NYHA II-Ill , CMPD, BBsin;
FEVsin 30 %

e 77 aa, maschio, NYHA II-1ll, post-IMA, BBsin;
FEVsin 30%



SCC: I'importanza della
personalizzazione della terapia

e 35 aa, maschio, NYHA II-1ll , CMPD, BBsin (QRS
160 msec), RS; BMI 23; FEVsin 30 %; Hb 13.5
g/dl: GFR 87 ml/min

e 77 aa, maschio, NYHA II-1ll, post-IMA, BBsin
(QRS 120 msec); FA; FEVsin 30%; Hb 10 g/dl;
DM; GFR 45 ml/min; estesa cicatrice
posteriore; ospedalizzazioni recidivanti per
SCC e necessita supporto inotropo
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European Heart Journal (2012) 33, 1787-1847 ESC GUIDELINES
EUROPEAN doi:10.1093/eurheartj/ehs 104
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+ ESC Guidelines for the diagnosis and treatment

of acute and chronic heart failure 2012

ADD a beta- hlu:kar“ The Task Force for the Diagnosis and Treatment of Acute and
Chronic Heart Failure 2012 of the European Society of Cardiology.

snIIN*ﬂ-lAdass IHV? Developed in collaboration with the Heart Failure Association (HFA)
¢ @ of the ESC

Authors/Task Force Members: John ].V. McMurray (Chairperson) (UK)*,

ADD a MR antagonist ™ Stamatis Adamopoulos (Greece), Stefan D. Anker (Germany), Angelo Auricchio
(Switzerland), Michael Bohm (Germany), Kenneth Dickstein (Norway),
Shll NYHA class IV Volkmar Falk (Switzerland), Gerasimos Filippatos (Greece), Candida Fonseca

(Portugal), Miguel Angel Gomez-Sanchez (Spain), Tiny Jaarsma (Sweden),
Lars Keber (Denmark), Gregory Y.H. Lip (UK), Aldo Pietro Maggioni (ltaly),
Alexander Parkhomenko (Ukraine), Burkert M. Pieske (Austria), Bogdan A. Popescu
(Romania), Per K. Rennevik (Norway), Frans H. Rutten (The Netherlands),
Juerg Schwitter (Switzerland), Petar Seferovic (Serbia), Janina Stepinska (Poland),

Pedro T. Trindade (Switzerland), Adriaan A. Yoors (The Netherlands), Faiez Zannad
(France), Andreas Zeiher (Germany).

*6
1K

ADD ivabradine®

Sﬂl INYHA class IHV and LVEF =35%?
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Consider CRT-P/CRT-D" Consider |CDs

Seill NYHA class [HIV?

Ma further specific treatmant”
Continue in disease-management programme

Consider digoodn® andior H-ISDN'
i srd stage, consider LVAD andlor transplantation




Endpoint PRIMARIO: SENIORS

Mortalita totale ed
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Ospedalizzazioni cause Cardiovascolari

Nebivololo

30 mesi

Numero di eventi: Nebivololo 332 (31.1%) Placebo 375 (35.3%)

Flather MD. EHJ 2005:26:215-25



Effect of Carvedilol in Severe Heart Fallure
COPERNICUS

Survival Proportion
100

HR 0.65 (0.52-0.81)

95| n=1156 P=.0001

90

Carvedilol

85 == Placebo

80

75

70
0 2 4 6 8 10 12

Follow-up (months)

2289 Class IV CHF pts, LVEF <0.25 (not on inotropes x 4 days), ave age 63, LVEF 0.20
Carvedilol 3.125 bid, g 2 wks titration, 75% to target, withdrawal 16% placebo, 13% carvedilol

Packer M et al. NEJM. 2001;334:1651-1658.



Survival

CLINICAL RESEARCH

Clinical Trials

Carvedilol Increases Two-Year Survival
in Dialysis Patients With Dilated Cardiomyopathy

A Prospective, Placebo-Controlled Trial

Gennaro Cice, MD,* Luigi Ferrara, MD,* Antonello D’Andrea, MD,* Salvatore D’Isa, MD,*
Attilio Di Benedetto, MD,} Antonio Cittadini, MD,} Pina Elvira Russo, MD,* Paolo Golino, MD, PHD,*

Raffaele Calabro, MD*
Naples, Italy

JAm Coll Cardiol 2003: 41: 1438-44
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HF-REF
Beta—blockert

v

Ventricular rate
controlled?

Add digoxin

Ventricular rate
controlled?

HF-PEF

Rate—limiting CCB®
(or Beta-blocker)

v

Ventricular rate
controlled?

Add digoxin

Ventricular rate
controlled?

> | <
Substitute amiodarone Substitute beta—blocker
for digoxin (or ratelimiting CCB)
for digoxin
Ventricular rate Ventricular rate
controlled? controlled?
Yes » | «€

Seek specialist
advice, including
consideration of AV
node ablation

Seek specialist
advice, including

*Thrombao-embolism prophylaxis should also be considered in parallel.

Beta-blocker treatment can cause worsening in acutely decompensated patients with HF-REF (see section on acute heart failure).

“Rate-limiting CCBs should be avoided in HF-REF.

AV = atrioventricular; CCB = calcium-channel blocker; HF-PEF = heart failure with preserved ejection fraction; HF-REF = heart failure with reduced ejection fraction.

consideration of AY
node ablation

Figure 3 Recommendations for controlling the ventricular rate in patients with heart failure and persistent/permanent atrial fibrillation and
no evidence of acute decompensation®.

European Heart Journal (2012) 33, 17871847
FUROFEAN doi:10.1093/eurheartj'ehs 104
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European Journal of Heart Failure (2013) 15, 5-8 EDITO RIAL
EUROPEAN doi10.1093/eurjhi/his194
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Pharmacological treatment of heart failure
with preserved ejection fraction: a glimpse
of light at the end of the tunnel?

Dirk J. van Yeldhuisen' and John }.V. McMurray?

Beta-Blocker Placebo Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% Cl Year M-H, Fixed, 95% ClI
Aranaw 44 78 60 T8 3.2% 0.40 [0.20.0.79] 1997 —— ®— —
SENIORS 44 320 48 325 48.2% 0.92 [0.59, 1.43] 2005
J-OHF 18 120 21 125 20.5% 0.87 [0.44, 1.74] 2012 L T—
Total (35% CI) 519 529 100.0%  0.75 [0.54, 1.03] i
Total events 106 129
Heterogeneity: Chif=4.34, df=2 (P=0.11); P=54% (}{_2 05 1 5 5
Test for overall effect: Z = 1.76 (P = 0.08) Fawvours Beta-Blocker Favours Placebo

Figure | Effect of beta-blockers on all-cause mortality in randomized trials of patients with heart failure with preserved ejection fraction
(HFPEF).



HF registries: more than 50% of
patients have HR >70 bpm

IMPACT RECO Il HF OUTCOME* ESC PILOT HF**
1407 patients 3480 patients 2450 patients

Patients (%)

B HR >70 bpm

Bl HR >75 bpm I HR >80 bpm

*Courtesy of Prof Tavazzi
**Courtesy of Prof Maggioni



-’f‘ Primary composite endpoint

Ivabradine n=793 (14.5%PY) Placebo n=937 (17.7%PY)
HR = 0.82 [95% Cl 0.75-0.90] p<0.0001

Cumulative frequency (%)
40 =

= |yvabradine
- Placebo

- 18%

Months




-’f‘ Hospitalisation for heart failure

Ivabradine n=514 (9.4%PY) Placebo n=672 (12.7%PY)

Cumulative frequency (%)

30 -

= |yabradine
= Placebo

HR = 0.74 [95% ClI 0.66-0.83] p<0.0001

- 26%

Months




@ Furcpnan Heart Jousnal (1012) 31, 1787-1547 ESC GUIDELINES

o1 0,109 eurhear/ens 104

) ESC Guidelines for the diagnosis and treatment
of acute and chronic heart failure 2012

Diuretics to relieve symptomsfsigns of congestion™ The Task Force for the Diagnosis and Treatment of Acute and

Chronic Heart Failure 2012 of the European Society of Cardiology.

s Developed in collaboration with the Heart Failure Association (HFA)
ACE inhibitor (or ARB if not tolarated)® of the ESC

AuthorsiTask Force Members: John L.V. McMurray (Chairperson) (UK)*

ADD a beta-blochker® Stamatis Adamopoulos (Greece), Stefan D. Anker (Germany), Angelo Auricchio
(Switzerland), Michael Bohm {Germany), Kenneth Dickstein {Morway),

Volkmar Falk (Switzerland), Gerasimos Filippatos (Greece), Cindida Fonseca

LA -y (Portugal), Miguel Angel Gomez-Sanchez (Spain), Tiny Jaarsma (Sweden),
Sl class | ? Lars Keber (Denmark), Gregory Y.H. Lip (UK), Aldo Pietro Maggioni (ltaly),
¢ @ Alexander Parkhomenko (Ukraine), Burkert M. Pieske (Austria), Bogdan A. Popescu

(R ia), Per K. R ik (Morway), Frans H. Rutten (The Netherlands),

Juerg Schwitter (Switzerland), Petar Seferovic (Serbia), Janina Stepinska (Poland),

- Pedro T. Trindade (Switzerland), Adriaan A. Voors (The Netherlands), Faiez Zannad
B

ADD a MR antagonist (France), Andreas Zeiher (Germany).

<_Suill NYHA class IHVT
<> An MRA is recommended

for all patients with persisting
? <> - symptoms (NYHA class

l-IV) and an EF <35%, despite
"”"""" '“" HR ’"’ beatsimin? ——— treatment with an ACE

inhibitor {or an ARB if an ACE

Proroyere— inhibiter is not tolerated) and
* a beta-blocker, to reduce the
< Still NYHA class -V and LVEF <35%1 > risk of HF hospitalization and
“‘/ “@ - the risk of premature death.

SO D

Consider CRT-PICRT-D" Consider KCDE

@mm:hnl

M further specific trestment”
Continue in dizease-mamgement programme

Consider digeecin® andlor HISDIMN'

oomnsider LVAD and/cr sransplantation




Primary Endpoint Cardiovascular Death
or Hospitalization for HF

Primary Endpoint:
Cumulative K-M Rate (%)

No. at Risk
Placebo
Eplerenone

50 -
HR [95% Cl] = 0.63 [0.54, 0.74] P < 0.0001
A 56 (25.9
Placego ( )
30 ~ /
20 - .
/ Mortality From Any Cause
“ HR [95% CI] = 0.76 [0.62, 0.93] P = 0.0081
10 - -
52
0 4~ T T T Ezém
0 1 2 3 &y ‘ : :
1373 gXgars from Randglﬂ'zation 199 poreR v Py et 240
1364 925 562 232




Safety - Potassium related issues

(Investigator reported events)

Patients with an adverse event leading to drug
withdrawal — no. (%)

Eplerenone Placebo P Value
(N=1360) (N=1373)

Hyperkalemia (investigator 109 (8) 50 (3.7)
reported AE)

Hyperkalemia leading to 15 (1.1) 12 (0.9)
drug discontinuation

Serum K+ > 5.5 mmol/L 158 (11.8) 96 (7.2)
Serum K+ > 6.0 mmol/L 33 (2.5) 25 (1.9)

Hospitalization for 4 (0.3) 3(0.2)
hyperkalemia (adjudicated)




The NEW ENGLAND JOURNAL of MEDICINE

“ ORIGINAL ARTICLE

Ferric Carboxymaltose in Patients with Heart

Failure and Iron Deficiency

A Self-Reported Patient Global Assessmeant

B MYHA Functional Class
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e NEW ENGLAND
JOURNAL of MEDICINE

ESTABLISHED IN 1812 MAY 17, 2012 VOL. 366 NO. 20
#. Warfarin and Aspirin in Patients
with Heart Failure and Sinus Rhythm
: Hazard Ratio
IR Warfarin (N=1142) Aspirin (N=1163] OS%C)F P Value
::P.i:'":isk ﬁj; 13:; 450 652 503 1% 5‘5‘ )
:;m_l_c"m.m.mm_m i ot unadjusted rate unadjusted rate
Z:.enf:::g:rl:xm::s.n?::clel::;r‘;thh:n::sr:h?gin'ulrc::;?&n:??;e::se na. {ﬂrpﬂtlgnts ﬂ.fﬂwms'ﬂ [:H'J no. aeratlgnts Df[:'l"[:'ﬂfiﬂ m
(%) patiert-yr (%) patiert-yr
Primary outcome: death, ischemic stroke, or intracerebral hemorrhage
Composite 302 (264 747 20 (175) 78 0B(7L0) 040
Companents
Death 263 (135) 663 263 (226) 652 101(085-120) 041
Ischemic stroke 9 (25) 072 55 (47) 136 052033080 Q.05

Intracerebral hemorrhage 5(04) 012 2(02) 0.0 122 (043-1166) 035



’) ATMOSPHERE

Aliskiren Trial to Minimize QutcomeS in Patients with HEart failuRE

Aliskiren Trial to Minimize OutcomesS In Patients
with HEart falluRE

26



Predictors for Restoration of Normal Left Ventricular Function in
Response to Cardiac Resynchronization Therapy Measured at Time
of Implantation

Laura Vitali Serdoz, MD?, Elisabetta Daleffe, MDP®, Marco Merlo, MD?, Massimo Zecchin, MD?,
Giulia Barbati, PhD, Domenico Pecora, MDY, Bruno Pinamonti, MD?, Cecilia Fantoni, MD, PhDP",
Pierpaolo Lupo, MD®, Andrea Di Lenarda, MD?, Gianfranco Sinagra, MD, FESC?, and
Riccardo Cappato, MD"*

There are no parameters predicting the individual probability of “full response™ to cardiac
resynchronization therapy (CRT). The aim of this work was to find prognostic factors of
full clinical and echocardiographic responses (i.e., =50% left ventricular ejection fraction
[LVEF] and New York Heart Association class I) after 1 year of CRT. This was a
prospective follow-up study that involved 2 hospitals. Patients (n = 75) with advanced
heart failure (64 = 9 years of age, 87% men, LVEF 24 = 7%) who received CRT were
followed for 17 = 9 months. Univariate and multivariate regression analyses were used to
identify predictors of full CRT response. A nomogram predicting the individual probability
of full CRT response during follow-up was calculated. There were 13 patients with
restoration of normal LVEF versus 62 without (mean LVEF 56% = 5% vs 31% = 8%,
respectively, p <0.001). Predictors of full response included cause of heart disease, baseline
QRS width, and degree of QRS shortening in response to CRT. Patients with nonischemic
heart disease, baseline QRS width =150 ms, and QRS shortening =40 ms in response to
CRT had a >75% probability of restoration of normal LVEF. In conclusion, our nomogram
using a combination of cause, baseline QRS width, and degree of QRS shortening in
response to CRT allows assessment of individual probability of full response. This obser-
vation awaits further confirmation from larger series. © 2011 Elsevier Inc. All rights
reserved. (Am J Cardiol 2011;108:75-80)

OsPEDALI RIUNITI DI TRIESTE

Vitali-Serdoz L et al. Am J Cardiol 2011;108:75-80.




Journal of the American College of Cardialogy Vol. 56, No. 10, 2010
© 2010 by the American College of Candiclogy Foundation ISSN 0735-1097/§36.00
Published by Elsevier Inc. doi: 10,1016/ jace. 2010,04.035

QUARTERLY FOCUS ISSUE: HEART RHYTHM DISORDERS

Critical Appraisal of the Use of Cardiac
Resynchronization Therapy Beyond Current Guidelines

Rutger J. Van Bommel, MD), Victoria Delgado, MD, Martin J. Schalij, MD, Pul,
Yax, MD, Pulbd

Heart fallire patients - eligible for CRT
LVEF <353%, NYHA Il =1V, GRS >130

4

likelihood of CRT response?

- Dyssynchrony

- Scar tissue in LV lead

- Extensive scar (>50% of LV)

= LY lead mismalch

(vs site of latest mechanical activation)

HIGH LOW

Algorithm to Help Determing Whether the Patient
Has a High or Low Likelihood of Response to CRT

J Am Coll Cardiol 2010;56; 754-62



Long-term survival in patients undergoing cardiac
resynchronization therapy: the importance of
performing atrio-ventricular junction ablation in
patients with permanent atrial fibrillation

Maurizio Gasparini'*, Angelo Auricchio?3, Marco Metra“, Francois Regolil,
Cecilia Fantoni?3, Barbara Lamp?®, Antonio Curnis4, Juergen Vogt®, and
Catherine Klersy® for the Multicentre Longitudinal

Observational Study (MILOS) Group

(A) AF Patients: Overall Survival (B) AF Patients: Cardiac Survival (C) AF Patients: HF Survival

1.00- T 1.00 + 1.00 -

AF-Drugs — - - AF-Drugs = ==

P=0.048 PRS0

| T T T T
12 24 36 48 60
Months

Eur Heart J 2008; 29: 1644—-1652.




How Can Optimization of Medical Treatment Avoid Unnecessary
Implantable Cardioverter-Defibrillator Implantations in Patients
With Idiopathic Dilated Cardiomyopathy Presenting With
“SCD-HeFT Criteria?”

Massimo Zecchin, MD™*, Marco Merlo, MD?, Alberto Pivetta, MD?, Giulia Barbati, PhD",
Cristina Lutman, MD", Dario Gregori, PhD", Laura Vitali Serdoz, MD®, Stefano Bardari, MD*,

Silvia Magnani, MD", Andrea Di Lenarda, MD®, Alessandro Proclemer, MDY, and
Gianfranco Sinagra, MD*

Study population and effect of medical treatment optimization on “SCD-HeFT criteria”

Baseline evaluation Evaluation at 3-9 months H H
(503 pts) 631 pts at diagnosis
Death/HT (9 pts 4%) NYHA IV (3 pts, 2%)
- Sudden Death (4 pts, 2%)

NYHA IV
(31 pts, 6%)

NO SCDHeFT

Pts evaluated after 9 month
i B-blockers 90%; ACEI 95%

(74 pts, 30%)

NYHA IV (1 1
Death/HT (4 pts, 2 %) LR

- Sudden Death (4 pts, 2%)

NO SCDHeFT Criteria

(227 pts, 45%) ,
B-blockers 0%; ACEi 50% Group B; n=125
(55 %)

P-blockers BX%; ACE| BE%

Group B2 (111 pts, 89%)

NO SCDHeFT
Pts m.f;?:t m;i !; months PB-blockers 83%; ACEi 86%

Zecchin et al Am J Cardiol 2012;109:729



How Can Optimization of Medical Treatment Avoid Unnecessary
Implantable Cardioverter-Defibrillator Implantations in Patients
With Idiopathic Dilated Cardiomyopathy Presenting With
“SCD-HeFT Criteria?”

Massimo Zecchin, MD™*, Marco Merlo, MD?, Alberto Pivetta, MD?, Giulia Barbati, PhD",
Cristina Lutman, MD", Dario Gregori, PhD", Laura Vitali Serdoz, MD®, Stefano Bardari, MD*,
Silvia Magnani, MD", Andrea Di Lenarda, MD®, Alessandro Proclemer, MDY, and
Gianfranco Sinagra, MD*

Long-term survival Long-term survival free from SD/MVA
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Follow-up (months) Follow-up (months)

baseline “SCD-HeFT criteria” both at first and second evaluation
baseline “SCD-HeFT criteria” at first but not at second evaluation

patients developing “SCD-HeFT criteria” only at second evaluation
patients without “SCD-HeFT criteria” at first or second evaluation

Zecchin et al Am J Cardiol 2012;109:729




European Heart Journal (2012) 33, 1564—1570 REVIEW
EURDPEAN doi:10.1093/eurheartjehs112
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Frontiers in cardiovascular medicine

Personalized medicine: hope or hype?

Keyan Salari'!, Hugh Watkins?, and Euan A. Ashley3*

Rare disease risk

» |denlifying causative genes for
Mendelian diseases

» Early prediction of disease

» Pro-conceplion/PGD scresning

Pharmacogenomics
» Risk stralification

& Drug efficacy and dosing
* Side effect prediction

Common disease risk

& Risk pradiction

# Risk siratification

s |dentification of patients o focus on
aarky behaviour change'rizk reduction

Figure | Domains of personalized medicine



Kaplan-Meier analysis of endpoints in the BEST trial
stratified by treatment and 3,—389 genotype

Survival probability

Arg Buc vs Pbo p=0.030
HR = 0.62 (0.40, 0.96)

| Arg/Arg Buc (35/257) b
Arg/Arg Pbo (47/236
Gly carrier Pbo (61/289)

Gly Buc vs Pbo p=0.57
HR =0.92 (0.63, 1.33)

Endpoint probability,
AC meortality or HE Hosp
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Arg Buc vs Pbo p=0.004
HR = 0.66 (0.50, 0.88)

Arg/Arg Buc (87/257)\
Arg/Arg Pbo (103/236

Gly carrier Pbo (131/289)
Gly Buc vs Pbo p =0.25L
HR = 0.86 (0.67, 1.11)
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Liggett et al. PNAS 103:11288-11293, 2006
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Prevention of Atrial Fibrillation by Bucindolol Is
Dependent on the Beta; 389 Arg/Gly Adrenergic
Receptor Polymorphism

JACC: Heart Failure

Conclusions

Bucindolol was assoqated with a significant, quantitatively
large decrease in new-onset AF in the entire BEST cohort
that was observed exdusively in the B;389 Arg/Arg

genotype.

Ryan G. Aleong, MD,* William H. Sauer, MD,* Gordon Davis, MS,t Guinevere A. Murphy, PHD,}
J. David Port, PHD, 1} Inder S. Anand, MD,§ Mona Fiuzat, PHARMD, || Christopher M. O'Connor, MD,||
William T. Abraham, MD,q Stephen B. Liggett, MD,# Michael R. Bristow, MD, PuD1{]|

Denver and Broomfield, Colorado; Durbam, North Carolina; Columbus, Obio; and Tampa, Florida

B389 Argfarg(n = 441; 36 events) P1389 Gly carriers (n= 484; 44 events)
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Months After Randomization

Months After Randomization

#atrish:
Buc: 235 224 193 157 126 84 51 23 3
Pbe: 206 190 153 115 B7 54 34 16 4

230 221 182 141 118 75 50 17 5
254 240 207 161 120 75 B3 17 3

Time to New Onset by 1389 Arg,/Gly Genotype

Time to event curves are shown for new-onsat AF in the BEST DNA substudy by i, 389 Arg /Gy gendtype. There Is a significant | nieraction between genotype and treatment. The
benefit of bucindolol is seen exclusively in the [i,389 Ang/Arg genotype (A), with & risk reduction of T4% compasd 1o placebo (p= 0.008 for intemction vs. Gly camer group).
{B) There was no impact of bucindolol in the (1 Gly camiers compared to placebo. Dashed line <= placebo; solld Bne = busindolkl. Abbrevistions & In Figure 1.




Heart Regeneration in Zebrafish

Kenneth D. Poss,* Lindsay G. Wilson, Mark T. Keating™®

Zebrafish heart

Cardiac injury in mammals and amphibians typically leads to scarring, with
minimal regeneration of heart muscle. Here, we demonstrate histologically that
zebrafish fully regenerate hearts within 2 months of 20% ventricular resection.
Regeneration occurs through robust proliferation of cardiomyocytes localized
at the leading epicardial edge of the new myocardium. The hearts of zebrafish
with mutations in the Mps1 mitotic checkpoint kinase, a critical cell cycle
regulator, failed to regenerate and formed scars. Thus, injury-induced cardio-
myocyte proliferation in zebrafish can overcome scar formation, allowing car-
diac muscle regeneration. These findings indicate that zebrafish will be useful
for genetically dissecting the molecular mechanisms of cardiac regeneration.

SCIENCE WVOL 298 13 DECEMBER 2002




Cardiac Cell Therapy — Mixed Results from Mixed Cells

Anthony Rosenzweig, M.D.

Trial or No. of Cells Administered
Investigator Group Setting Design in Treatment Group Results

BOOST#? PCl after acute myo- Randomized trial Approximately 2.5x10° At 6 mo: LVEF 6% greater in BMC
cardial infarction 30 patients received BMC; unfractionated BMC group than in control group

30 received no infusion At 18 mo: no significant difference

LVEF assessed by MRI in LVEF between the 2 groups

Janssens et al.® PCl after acute myo- Randomized, double-blind trial Approximately 3x10% At 4 mo: no significant difference
cardial infarction 33 patients received BMC; 34 Ficoll-separated BMC in overall LVEF; decreased

received placebo infusion infarct size and better region-
LVEF was assessed by MRI al function in BMC group

TOPCARE-CHD® Chronic left ventric- Randomized, crossover trial ~ Approximately 2x10% At 3 mo: greater increase in LVEF
ular dysfunction In the second phase, 24 pa- Ficoll-separated (2.9 percentage points) in
tients received CPC, 28 re- BMC or approximately BMC group than in CPC
ceived BMC, 23 received 2x107 Ficoll-separated, group or control group
no infusion cultured CPC
LVEF assessed by left ventric-
ular angiography

ASTAMI” PCl after acute myo- ~ Randomized trial Approximately 7x107 At 6 mo: no significant difference
cardial infarction 47 patients received BMC; Ficoll-separated BMC in LVEF between the 2 groups
50 received no infusion
LVEF assessed by SPECT, echo-

cardiography, and MRI

REPAIR-AMI® PCl after acute myo- Randomized, double-blind trial Approximately 2.4x10% At 4 mo: greater absolute increase
cardial infarction 101 patients received BMC; 98 Ficoll-separated BMC in LVEF in BMC group than in
received placebo infusion placebo group (5.5% vs. 3.0%)
LVEF assessed by left ventric- At 1 yr: reduction in combined
ular angiography adverse clinical events in
BMC group as compared
with placebo group

NEJM 355;12 2006




Intracoronary cardiosphere-derived cells for heart
regeneration after myocardial infarction (CADUCEUS):
a prospective, randomised phase 1 trial
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B Controls
Bl (DCs

6 months 12 months

Scar size was unchanged in controls at 6 months (difference of 0.3% [SD 5,4]; p=
0,894 within group)

Scar size decreased in patients treated with CDCs (absolute difference —7,7%
[4,8]; p<0,0001 within group, p:0,00]_ between groups) Lancet 2012;

379: 895-904




3D echocardiography)

Control patients (CS5C-treated patients 70 20
(n=7) (n=14) n=8

ction fraction (absolute units)

ction fraction (%)

Ejection fraction (%)

Eje

Change in eje

Baseline 4 months Baseline 4 months ) Baseline 4months 12 months ) 4 months 12 months

* 1 month after infusion: mean of 30,3% (SE 1.9) - 35.9% (2,7) (p=0,014)
* 4 months after infusion: 30.3%-> 38,5% (2,8) (p=0,001).

« 1 year of follow up (8 patients): from 39,2% (3,6) at 4 months to 42,5%
(4,1) at 1 year (p=0,159)

» The absolute increase in LVEF from baseline was 8,2 EF units (2,0) at 4
months in 14 patients and 12,3 EF units (2,1) at 12 months in eight patients
* No change in 7 control patients (4 months of follow-up)



Cardiac stem cells in patients with ischaemic @™
cardiomyopathy (SCIPI0): initial results of a randomised
phase 1 trial

s

p=0-004

Changein infarct size (g)
do

|
=
P

—

) % p=u-U 04 ; = 0-04

Baseline 4 months 2 months 4 months 2 months
(n=7) (n=7) (n=6) (n=7) (n=6)

The mean infarct weight: 32,6 g [SE 6,3] before infusion of CSCs, and decreased by
7,8 g (1,7, 24%) at 4 months after treatment and 9,8 g (3,5; 30%)
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The Future of Adult
Cardiac Assist Devices:
Novel Systems and
Mechanical Circulatory
Support Strategies

Carlo R. Bartoli, PhD?, Robert D. Dowling, mMDP *



Recommendations for exercise prescription and
multidisciplinary management

Recommendations Class? Level®

It is recommended that regular
aerobic exercise is encouraged
in patients with heart failure to
improve functional capacity and
symptoms.

262,263

in a multidisciplinary-care
management programme to
reduce the risk of heart failure
hospitalization.

236,259, 264

It is recommended that patients
with heart failure are enrolled

European Heart Journal (2012) 33, 17871847
EUROPEAN doi:10.1093/eurheartj/ehs104
SOCIETY OF
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HF treatment: perspectives

Better ethiological definition and evaluation of
precipitating factors and comorbidities

Better use of drugs and their association/dosages
Better selection of patients for devices

Structured long term follow up program with help
of telemonitoring

LVAD as DT

...Personalized medicine, gene therapy and
regenerative medicine
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