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Herzinsuffizienz + , Devices" ;
Was gab s Neues?

= Neue Medikamente zur Therapie der
Herzinsuffizienz
— Ivabradin (SHIFT-Studie)
— Beeinflussung der Hyperkaliamie (PEARL-HF-Studie)

= Schrittmachertherapie
— DANPACE-Studie
— neue CRT-Guidelines

= Antithrombotische Therapie
— EINSTEIN-DVT-Studie
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SHI;T

Systolic Heart failure treatment with
the /finhibitor ivabradine T rial

Michel Komajda and Karl Swedberg
on behalf of the -’.F. Investigators




Bedeutung der Herzfrequenz ; S
bei Postinfarktpatienten mirt
reduzierter LV-Funktion
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DIAMOND study; 1518 patients with HF post MI, 10 years follow up
Mortality
1.0 > 91 bpm
81-91 bpm

71-80 bpm
40-70 bpm

P<0.0001

8 10

Fosbol et al. Int J Cardiol, 2010;140:279-286.




Ivabradln klinikumbielefeld
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l:inhibition reduces the diastolic depolarization slope, thereby lowering heart rate

Thollon et al. Br J Pharmacol. 1994,112:37-42.




-’i' Multinational study

Europe

Germany _
Belgium Greece Bulgaria )
Denmark Ireland Czech_ Republic
Finland italy Estonia
France The Netherlands

i oty

69505 patients, 37 countries, 677 centres
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SHIFT: ;
EinschluBkriterien + Design

= EinschluBBkriterien:
— Herzinsuff. NYHA II-IV (iCM + NICM)
— EF<35%
— SR mit HF=70/min. trotz optimaler Medikation
— Hospitalisierung wg. Herzinsuff. im letzten Jahr

Ivabradine 5 mg bid Ivabradine 7.5/5/2.5 mg bid according to
HR and tolerability

Screening
7 to 30 days

Matching placebo, bid

DO Every 4 months

i i

Swedberg K, et al., Eur J Heart Fail 2010




-’.i' Study endpoints

Primary composite endpoint

= Cardiovascular death
= Hospitalisation for worsening heart failure

Other endpoints

= All-cause / CV / HF death

= All-cause / CV / HF hospitalisation

= Composite of CV death, hospitalisation for HF or non-fatal Ml
= NYHA class / Patient & Physician Global Assessment

In total population and in patients with at least 50% target dose of beta-blockers

Swedberg K, et al. Eur J Heart Fail. 2010;12:75-81.




-’i' Patients and follow-up

7411 screened

I
6558 randomized
|

! }
3268 to ivabradine 3290 to placebo

Excluded: 27 Excluded: 26

3241 analysed 3264 analysed
2 lost to follow-up 1 lost to follow-up

Median study duration: 22.9 months; maximum: 41.7 months




-,i' Chronic HF background treatment

Patients (%)

89 90

B Ilvabradine
B Placebo

3 4

Beta-blockers ACEIls and/or Diuretics Aldosterone Digitalis ICD/CRT
ARBs antagonists




-’i' Background

beta-blocker treatment

Patients (%)
100

—

; M Ivabradine
80 Bl Placebo

70
60
50
40
30
20
10

0

BB at At least 50% Target daily dose
randomization  target daily dose




-’i' Mean heart rate reduction

Mean ivabradine dose: 6.4 mg bid at 1 month
Heart rate (bpm) 6.5 mg bid at 1 year

90 = |yabradine
- Placebo

80

80

0 2weeks 1 16 20 24 28 kY.
Months




-’i' 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

- |yabradine
= Placebo

12 18
Months




Sekundare Endpunkte € inicumbicieteld

unsere kompetenz fur ihre gesundheit

Hospitalisierung ) )
_ Herzinsuffizienz Kardiovaskularer Tod

Ivabradine n=514 (9.4%PY) Placebo n=672 (12.7%PY) Ivabradine n=449 (7.5%PY) Placebo n=491 (8.3%PY)

Cumulative frequency (%) HR = 0.74 [95% ClI 0.66-0.83] p<0.0001 Cumulative frequency (%) HR=091 p=0.128

30 = 30 =
= |vabradine = |vabradine
= Placebo = Placebo

Months Months

Endpoints Hazard ratio 95% ClI p value

Primary composite endpoint 0.82 [0.75;0.90] p<0.0001

All-cause death 0.90 [0.80;1.02] p=0.092

Death from HF 0.74 [0.58;0.94] p=0.014

Hospitalisation for any cause 0.89 [0.82;0.96] p=0.003
Hospitalisation for CV reason 0.85 [0.78;0.92] p=0.0002

CV death/hospitalisation for HF 0.82 [0.74;0.89] p<0.0001
or non-fatal Ml




-’l' Effect of ivabradine In
f prespecified subgroups

Test for interaction
Age
<65 years —
=65 years =
Sex
Male

+
Female -
_-_

Beta-blockers
No 5
Yes

Aetiology of heart failure
Non-ischaemic b
Ischaemic

NYHA class
NYHA class |l
NYHA class Il or IV

——
"
+
Diabetes
No ——
-
=
——
.
+

Yes

Hypertension
No
Yes

Baseline heart rate
<77 bpm
>77 bpm

p=0.029

rtrrrrrrrrr i rrrrrrrrr .1
0.5 1.0 1.5

Hazard ratio
Favours ivabradine Favours placebo




-’i' Patients with at least 50% BB

target dose (n=3181)

lvabradine Placebo Hazard ratio

Primary composite

endpoint 330 362 0.90 =

(11.9 PY) (13.3 PY)

Cardiovascular death 176 175 1.00
(5.9 PY) (5.9 PY)

Hospitalisation for
- 213 260 0.81
worsening HF (7.7 PY) (9.6 PY) i p=0.021

rFrrrrrrrriri Frrrrrrrriri

5 1.0 1.
Hazard ratio

Favours ivabradine Favours placebo




-"' Incidence of selected adverse
f events (N =6492)

Patients with an event

lvabradine Placebo p value
N=3232, % (n) N=3260, % (n)
All serious adverse events 45% (1450) 48% (1553) 0.025

All adverse events 75% (2439) 74% (2423) 0.303

Heart failure 25% (804) 29% (937) 0.0005
Symptomatic bradycardia 5% (150) 1% (32) <0.0001

Asymptomatic bradycardia 6% (184) 1% (48) <0.0001

Atrial fibrillation 9% (306) 8% (251) 0.012
Phosphenes 3% (89) 1% (17) <0.0001

Blurred vision 1% (17) <1% (7) 0.042




SHIFT: Zusammenfassung & «niumbielefeld
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= Herzfrequenzreduktion als therapeutisches
Prinzip bei der Herzinsuffizienz bestatigt:

— rel. Risikoreduktion 18%, absolt 4,2%
(CV Tod + Hospitalisierung wg. Herzinsuff.)

= Ivabradin kann allerdings nicht bei VHF
eingesetzt werden (ca. 25% d. Pat.)

= Betablocker-Dosistitration schlechter als in
anderen (Betablocker-)Studien, aber besser als
im klinischen Alltag

= Wenig Einsatz von CRT/ICD (weltweite
Studie!)
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EinfluBB der RALES-Studie 4klinikumbielefeld
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PEARL-HF-Studie ;

Hintergrund

RLY5016: A Novel, Non-Absorbed, Polymeric
Potassium Binder with Advanced Properties
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RLY5016 Kayexalate

L

Non absorbed, Colonic Necrosis

o
o

D welltolerated Safety (blgﬁks?c?:gf?eg?g)
Spheres of Irregular,
uniform size/free Design/API sharp edges and
flowing beads fines/clay-like

No Na* Counterion Na* loaded

o ik
6 p Twice Kayexalate ?,'7“\2;?3 Low binding

4 clinical studies

—

J with proven K* Data/Dev Path Grandfathered-in | *
| binding F
Lowerdose,
non-gritty/neutral Dosing/ Gritty, bad taste,
taste sachet (QD Compliance upto60g TID

nonsasihle)




Wirkprinzip ; klinikumbielefeld
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RLY5016 Mechanism of Action: Reduction
of Serum Potassium in Hyperkalemia

RLY5016

K+
in Diet

* RLY5016
RAAS does not bind
Blockade dietary
"y e potassium
Absorption from :
5 o ileum: elevated | GFR RLY5016 acts as a

“lumen sink”,

serum K* ]

B e pullingmore
potassium

( i\ into the colon,

therebytreating/

RLY5016 binds K* Urine K* preventing
in colon, increases v Excretion }CKD hyperkalemia
fecal excretion and

lowers serum Increased Serum K

K* levels




PEARL-HF: Studiendesign ¢ «iniumbicierels
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HF on ACEI/ARB/BB
CKD 3/4 or Hx hyperK < 6 mo*
K>4.3-51mEg/L

A4

Placebo RLY5016 30 g/day
n=350 n=350
Spiro 25 mg . .
------ e e
Spiro 50 mg - >

1° : Change serum K

2° : Incidence hyperK > 5.5
Spironolactone dose titration
Tolerability/Safety
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I° Endpunkt: Veranderung des ;

m = unsere kompetenz fur ihre gesundheit
Kalium-Spiegels
Spironolactone
increased to
50 mg/day on
1
3.1 | —e—RLY5016
- |
J : —  N=49
Ll
£
-
£ N=55
= * %
-*)
» {
E ! * p<0.01
o i **p<0.001
4.1 ™
0 7 14 21 28

Study Day

Pitt et al., ESC 2010



Nebenwirku ngen ; klinikumbielefeld
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= Gastrointestinal
— Flatulenz, Diarrhoe, Obstipation, Erbrechen

= Hypokaliamie

= aber: keine hohere Absetzrate als unter
Placebo
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Herzinsuffizienz + , Devices" ;
Was gab ‘s Neues?

= Neue Medikamente zur Therapie der
Herzinsuffizienz
— Ivabradin (SHIFT-Studie)
— Beeinflussung der Hyperkaliamie (PEARL-HF-Studie)

= Schrittmachertherapie
— DANPACE-Studie
— neue CRT-Guidelines

= Antithrombotische Therapie
— EINSTEIN-DVT-Studie



DANPACE: The Danish multicenter
randomised trial on AAIR versus DDDR
pacing in sick sinus syndrome

Jens Cosedis Nielsen,
Aarhus University Hospital
on behalf of the DANPACE investigators




DANPACE: Hintergrund ¢ ciniumbieterela
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= Bel Patienten mit SSS kann prinzipiell mit
AAIR-, VVIR- und DDDR-SM behandelt werden.

= VVIR-Stimulation erhoht die Inzidenz von VHF

gegenuber physiologischer Stimulation (DDDR,
AAIR) und erhohte In einer kleinen Studie die
Mortalitatl.

= Eine ventrikulare Stimulation kann zu LV-
Desynchronisation, LA-Dilatation, erhohter
Inzidenz von VHF und Herzinsuffizienz fuhren.

1Andersen HR et al., Lancet 1997



StUdiendESign ; klinikumbielefeld
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1900 Patienten mit SSS

kein AV-Block, kein QRS>120 ms, kein VHF

/RND\

AAIR DDDR
FU 5,5 J.

Endpunkte: I° Mortalitat
II° PAF, CAF, Schlaganfall,
Herzinsuff., Re-OP




Randomisation and pacing mode

L —us—

AAIR 707 DDDR 708

First PM: First PM:

AAIR 660 93% DDDR 700 99%

DDDR 46 AAIR 6

VIR 1 VVIR 2
PM at last FU: PM at last FU:
AAIR 585 83% DDDR 639 90%
DDDR 105 VVIR 49
VVIR 17 AAIR 18

CRT 1

No PM 1




DANPACE: Ergebnisse I & «inkumbielereid
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= ahnliche Baseline-Charakteristika der Gruppen

— AAIR-Gruppe tendenziell alter (73,5 vs. 72,4 1., p=0,054)
— mehr Diuretika in AAIR-Gruppe 43 vs. 37,2%, p=0,03

— mehr Patienten in der DDD-Gruppe tatsachlich wie randomisiert
behandelt (98,9 vs. 93,4%, p<0,001)

= O/ atriales Pacing identisch (58 vs. 59%)

= 65% ventrikulares Pacing in der DDD-Gruppe
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Uberlebensrate nach ;

L] = unsere kompetenz fur ihre gesundheit
Stimulationsmodus
100+
Dual Chamber Pacing
T
Single Lead Atnal Pacing
50
25
p=0.53
0_
0 2 4 6 8 10
Years from randomization
No. at Risk
Single Lead 707 648 466 298 147 25

Dual Chamber708 629 462 287 136 24



Inzidenz von VHF nach ;

Stimulationsmodus
100+
~7a Dual Chamber Pacing
D v—
Single Lead Atnal Pacing hY \

50 \—\_

klinikumbielefeld
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25- =
adj. HR 1,24 (1,01-1,52)
p=0.024
0_
| I | | | |
0 2 4 6 8 10
Years from randomization

No. at Risk
Single Lead 707 498 301 157 47 0
Dual Chamber708 504 330 158 52 0
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Inzidenz von Re-OPs nach ;
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100
Dual Chamber Pacing
75- Single Lead Atnal Pacing
50
adj. HR 2,0 (1,54-2,61) —
e
p<0.001
0 -
| I | I | |
0 2 4 6 8 10
Years from randomization
No. at Risk
Single Lead 707 527 340 196 33 0

Dual Chamber708 534 377 198 44 0



DANPACE: Kritikpunkte & winkumbietefei

= keine rigorose Abklarung der AV-Leitung
vor Randomisierung

= keine gute Erfassung von VHF-Episoden

= weniger ventrikulare Stimulation als in
fruheren Studien, in denen die AAI-
Stimulation uberlegen war (z.B. SAVE-
PACE)
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CRT bei milder Herzinsuffizienz: ;
Die REVERSE - Studie

620 Pat. mit Herzinsuff. NYHA I-II, QRS>120 ms, EF<40%

Baseline Assessment

Successful N == 0300
CRT Implant i CRT OFF :

I (OMT T ICD) 12 Months: 24 Months:
North American European randomization

randomization complete complete
(CRT recommended (CRT recommended
in all pts) in all pts)

CRT ON .
2 |\ omT+icD) | | . .

Randomized 1:2 —

—



REVERSE: 2-Jahresergebnisse

262 europaische Patienten

100%

80%

60%

40%

20%

Percentage of Patients

0%

66%

29%/37%

34%

Improved/
Unchanged

Worsened

P=0.01

; klinikumbielefeld
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81%

54%/27%

19%

Daubert JC, JACC 2009



MADIT-CRT ; Klinikumbielefeld
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n=1820 Pat. mit
- ICM (NYHA I-II) oder NICM (NYHA II); EF < 30% und
QRS> 130 ms; ICD-Indikation

= randomisiert 3:2 s
auf
— CRT-D (n=1089) vs. -
ICD (n=731) t,,:f;: os e, CRT-ICO
= I° Endpunkt: I
20 0
Tod oder sz
Herzinsuffizienz- 06
Ereignisse 00} —
0 1 2 3 4
u mittl. FO"OW-Up Years since Randomization
No. at Risk (Probability of Survival
214 Jahre ICDo:IIy : 731ty 621 (0).89) 379 (0.78) 173 (0.71) 43 (0.63)
CRT-ICD 1089 985 (0.92) 651 (0.86) 279 (0.80) 58 (0.73)

Moss AJ, et al., NEJM 2009



MADIT-CRT

Post-hoc Subgruppenanalyse

; klinikumbielefeld
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Variable No. of Events/No. of Patients
Age

<65 yr 142/852

=65 yr 230/968
Sex

Male 294/1367

Female 78/453
NYHA class

Ischemic | 53/265

Ischemic Il 186/734

Nonischemic [l 133/821
QRS duration

<150 msec 147/645

=150 msec 225/1175
LVEF

=25% 101/646

>25% 271/1174
LVEDV

<240 ml 184/328

>240 ml 184/969
LVESV

<170 ml 190/835

>170 ml 178/962
All patients 372/1820

Hazard Ratio

—— — L

I T T T T T 1

02 04 06 08 10 12 14 1.6

CRT-ICD Better ICD Only Better

Keine Senkung der

Mortalitat durch CRT! (II° Endpunkt)

Moss AJ, et al., NEJM 2009



Ergdnzung der CRT-Indikationen ;
bei Herzinsuffizienz

CRT-P, CRT-D Patient population
recommendation

klinikumbielefeld
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Class of
recommendation,
level of evidence

Recommended for NYHA class 3 and ambulatory

IA

morbidity/mortality class 4, LVEF <35%, QRS >120

reduction ms, sinus rhythm, optimal
meds

Recommended for NYHA class 2, LVEF <35%,

morbidity QRS >150 ms, sinus rhythm,

reduction, optimal meds

prevention of
disease progression

Consider for Permanent atrial fibrillation,
morbidity reduction AV-nodal ablation-induced

IA

IIa B

pacemaker dependence, NYHA

class 3-4, LVEF <35%, QRS
>130 ms, optimal meds

Dickstein K et al. Eur Heart J 2010



Erganzung der CRT-Indikationen
bei Herzinsuffizienz

CRT-P, CRT-D
recommendation

¢

Patient population

klinikumbielefeld
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Class of
recommendation,
level of evidence

Consider for
morbidity
reduction

Recommended for
morbidity
reduction

Consider for
morbidity
reduction

Consider for
morbidity
reduction

Permanent atrial fibrillation,
slow ventricular rate and >95%
pacing frequency, NYHA class
3-4, LVEF <35%, QRS >130 ms,
optimal meds

Class I pacemaker indication,
NYHA class 3-4, LVEF <35%,
QRS >120 ms

Class I pacemaker indication,
NYHA class 3-4, LVEF <35%,
QRS <120 ms

Class I pacemaker indication,
NYHA class 2, LVEF <35%, QRS
<120 ms

IIa C

IB

IIa C

IIb C

Dickstein K et al. Eur Heart J 2010



Weitere Anderungen ; kllnlkumblelefeld

e kompetenz fiir ihre gesundhei

= LV-Dilatation nicht mehr gefordert
= Lebenserwartung > 1 J. fur CRT-D

= Betonung der Evidenz v.a. bei LSB
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Herzinsuffizienz + , Devices" ;
Was gab ‘s Neues?

= Neue Medikamente zur Therapie der
Herzinsuffizienz
— Ivabradin (SHIFT-Studie)
— Beeinflussung der Hyperkaliamie (PEARL-HF-Studie)

= Schrittmachertherapie
— DANPACE-Studie
— neue CRT-Guidelines

= Antithrombotische Therapie
— EINSTEIN-DVT-Studie



EINSTEIN DVT: Rivaroxaban ¢ winiumbielefeld
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= spezifischer, oraler Faktor Xa-Inhibitor

= hohe orale Bioverfugbarkeit

= HWZ 7-11 h

= Elimination 1/3 renal, 2/3 hepatobiliar



EINSTEIN DVT: study design

Randomized, open-label, event-driven, non-inferiority study
¢ 48 hours’ treatment with heparins/fondaparinux permitted before study entry
¢ 88 primary efficacy outcomes needed; non-inferiority margin 1.75; 90% power

Treatment period: 3, 6 or 12 months

Rivaroxaban Rivaroxaban
Confirmed
symptomatic

DVT without G ® 15 mg bid 20 mg od
symptomatic Enoxaparin 1.0 mg/kg bid =5 days, followed by VKA

PE

INR range 2-3
Day 1 Day 21

30-day observation
period

N = 3,449: 3429 safety population, 3096 per protocol population == 9 7% missing
Mean age: o6 yrs

Creatinin Clearance < 50/min: 7%

Pretreatment LMWH/Fonda: 73 and 71 % (clinical convenience for outpatients = no pretreatment)
Statistics: very wide confidence margin for non-inferiority 1.75

Treatment regimen: 3 wks 15 mg bid continued 20 mg od: Really necessary?




Primary efficacy outcome analysis

Rivaroxaban Enoxaparin/VKA
(n=1,731) (n=1,718)

n (%) n (%)
Recurrent DVT
Recurrent DVT + PE 1 (<0.1) 0 (0)
Non-fatal PE 20 (1.2) 18 (1.0)

Fatal PE/unexplained death where 4 (0.2) 6 (0.3)
PE cannot be ruled out

0.44 0.|68 1.04

— — i

1 1.75
Hazard ratio

p=0.076 for superiority (two-sided) p<0.0001 for non-inferiority (one-sided)

ITT population




Primary efficacy outcome: time to first event
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0 30 60 90 120 150 180 210 240 270 300 330 360
Time to event (days)

Number of
subjects at risk

Rivaroxaban 1,731 1,668 1,648 1,621 1,424 1,412 1,220 400 369 363 345 309 266
Enox/VKA 1,718 1,616 1,581 1,553 1,368 1,358 1,186 380 362 337 325 297 264




SINSTEINIX

Rivaroxaban 15 mg bid / 3wks Dabigatran 150 mg bid / 6mo

20 mg od for 3, 6, 12 mo 5-10 days pretreatment LMWH/Fonda
Max. 2 days pretreatment LMWH/Fonda

I°EP: Sympt. rec. VTE =
rec. DVT + non-fatal PE + fatal PE I°’EP: Rec. sympt. VTE + VTE assoc. death

HR 0.68; 95% CI: 0._44 - 1._04 HR 1.10;95% Cl: 0.65—-1.84
p < 0.0001 for non-inferiority p < 0.001 for non-inferiority

51 (3,0%)

36 (2,1%) 30 (2,4%)

27 (2,1%)

w
o
1

N
o
1
Patients (n)
N
3

Patients (n)

—
o
b
-
o
1

Rivaroxaban VKA Dabigatran Warfarin

N=3449 Pat. N=2539 Pat.
Data from Schulman (2009) N Engl J Med 361: 2342-2352

.t




CINSIEINK

Rivaroxaban 15 mg bid / 3wks
20 mg od for 3, 6, 12 mo
Max. 2 days pretreatment LMWH/Fonda

Rivaroxaban VKA
I° Safety EP: First major or CRNMB

139 138
8.1% 8.1%

HR 0.97; 95%CI 0.76-1.22, P=0.77

II° Safety EP: Maijor bleeding

14
0.8 %

CRNMB: clinically relevant non-major bleeding

Dabigatran 150 mg bid / 6mo
5-10 days pretreatment LMWH/Fonda

DELLENE] Warfarin
ISTH severe
20 24

HR 0.82; 95%CI 0.45-1.48; n.s.

All bleedings

205 277
HR 0.71; 95%CIl 0.59-0.85; p<0.001

Data from Schulman (2009) N Engl J Med 361: 2342-2352




Orale Thrombininhibitoren & «inkumbieieraia
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= eine neue Ara der antithrombotischen
Therapie

» keine Uberpriifung der Therapie-
Effektivitat mehr moglich

— Problem der Compliance

= Frage der Therapie-Initiierung
— Beginn mit sc NMH?



