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Heart rate: a cardiovascular risk factor

.........

CHF Survival probability in 12 123 men
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A. Benetos. Hypertension. 1999:33;44-52.



General population:
HR and all-cause, CVD mortality
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HR as a risk factor in elderly population

Adjusted RR
of Survival
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Benetos A ,et al. Am J Geriatr Soc. 2003;51:284.




Patient

Adjusted survival curves for overall Adjusted survival curves for
mortality cardiovascular mortality
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Patient

Prognostic value of increased heart rate
In patients after myocardial infarction

Mortality within 1 year post Ml
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Tavazzi L. Eur Heart J. 2003;5:G15-G18.



Patient

Heart rate: a cardiovascular risk factor
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Jouven X, et al. N Engl J Med. 2005;352:1951.






Benefits of reducing heart rate in
CAD patients

Diastoliq perfusion
\y Heartrate time

W Metabolic demand 4\ Coronary perfusion

W Oxygen consw- .4\ Oxygen supply

10
Kop W, et al. 3 Am Coll Cardiol. 2001;38:742.



Giam tan so6 tim cai thién ti 1é séng sét
sau nhéi mau co tim
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Kjekshus J., Am J Cardiol 1986;57:43F-49F



Change in mortality (%)

B-blockers in HF patients
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Swedberg K et al. Eur Heart J. 1999;20:136-139.



Tan s tim va ti€n tri€n cla xc vila ddng mach

lTe“in sd tim

/
l Luc cang thanh dong mach

T

Hinh thanh céac sang thuong xo vira Vd mang xo vira
ddng mach vé lau dai

| .
‘ Bénh tim IMCB man Héi chirng mach Véqh cap
(BTN én dinh) (NMCT, BTN khéng 6n dinh)
I

Palatini P. Eur Heart J supplements 1999 (Suppl B):B3-B9



Piéu tri bang thudc dé gidm tan sd tim

Nhém thudc

Chen

Chen canxi

Uc ché /

Nhirng tac dung tim

mach khac

! HA

! Co hap

Co mach ngoai vi

1 siic can mach vanh

! HA

Dan mach ngoai vi

Khdng cé

Han ché

Co that phé quan

1 dé khang insulin
Bloc tai niit nhi that
UE 0di/ mét moi
Tram ¢am / mat ngd
Rdi loan tinh duc
Khap khénh cach hoi

HA thap
Phu chén
Tao bhdn

Anh huéng thi giac



Piéu hoa tinh tw déng cta TB nut Xoang

Norepinephrine

secccccensy
. ".Q. QQQ'.'

L
o":n"“'" i Mgy l

AV

cAMP

Acetylcholinel

Muscarinic
receptor

Beta receptor

L
®e "o

., "' o
T %o of - a¥

Ce L 0% «®

e, o®
LV 0%
Prerecessssccces?®®
"eeedscccccscasset®®]



Vai tré cta kénh f trong hoat ddng dién thé tai nat Xoang

Sinus node
membrane
potential

DiFrancesco D, Camm AJ. Drugs. 2004,;64:1757-1765.



lvabradine rc ché chon loc |,

Closed Open Blockade

Extracellular

“

Intracellular

lvabradine

Bucchi A, et al. J Gen Physiol. 2002;120:1-15.



Loi ich khi lam giam nhip tim cta Procoralan

Giam nhu cau tiéu thu 6xy cta co tim.
Cai thién tud1 mau mach vanh.

Duy tri dugc kha nang co bop co tim.

Bao vé cho vung co tim bj thiéu mau.



Trién vong diéu tri
cua Procoralan

» Pau that nguc 6n dinh .
« Suy tim.

* Cai thi¢n tién lu'ong va trieu chung
bénh tim thiéu mau cuc bo .



MorBidity-mortality EVAIUation

of The I; inhibitor ivabradine in
patients with CAD and left

ventricULar dysfunction



BEAUT.UL

MorBidity-mortality EvAlUaTion of the /¢ inhibitor ivabradine in
patients with coronary disease and left ventricULar dysfunction
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International, multicenter, randomized study
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BEAUT‘UL Effect of_ivabradine on pr?mary
endpoint (Overall population)

% with primary composite endpoint

25 7 Hazard ratio = 1.00 (0.91 — 1.10)
P=0.94
- lvabradine
15
Placebo
10 -
5 —
0 - J ' I I
0 0.5 1 = 2

Years
Fox K et al. Lancet Online August 31, 2008.



BEAUT‘UL Mean heart rate reduction
(Patients with baseline HR =2 70 bpm)

Heart rate (bpm) Mean dose of ivabradine 6.64 mg bid
80 79
e Placebo
73
70 -
66
65 lvabradine
60 -
50 1 | | | | 1 |
0 15 30 90 180 360 540 720

Fox K et al. Lancet Online August 31, 2008. Follow—up (dayS)



BEAUT.UL Effect of ivabradine on primary
composite endpoint (HR 2 70 bpm)

% with primary composite endpoint

25 7 Hazard ratio = 0.91 (0.81 — 1.04)
P =017 Placebo

20 -
15 - lvabradine
10 -
5 -
0 ]
0 0.5 1 1.5 2
Years

Fox K et al. Lancet Online August 31, 2008.



BEAUT.UL Effect of ivabradine on hospitalisation

for heart failure (HR 2 70 bpm)

% with hospitalisation for HF

15 -

Hazard ratio = 0.97 (0.82 — 1.15)
P=076 lvabradine

Fox K et al. Lancet Online August 31, 2008.



Effect of ivabradine on hospitalisation
BEAUT.UL for fatal and non-fatal M|l (HR =2 70 bpm)

% with hospitalisation for fatal and non-fatal Mi

& Hazard ratio = 0.64 (0.49 — 0.84)
Placebo
P =0.001
6 -
-36%
4 —

lvabradine

Fox K et al. Lancet Online August 31, 2008.



BEAUT.UL Effect of ivabradine on coronary
revascularisation (HR 2 70 bpm)

% with coronary revascularisation

Hazard ratio = 0.70 (0.52 — 0.93)

P=0.016
Annual incidence PCI: 1.29 vs 1.61 per 100 PY

6 1 Annual incidence CABG: 0.47 vs 0.55 per 100 PY

8_

Placebo

-30%

lvabradine

Fox K et al. Lancet Online August 31, 2008.



Trién vong diéu tri
cua Procoralan

e Suy tim.

» Cai thi¢n tién lu'ong va trieu chung
bénh tim thiéu mau cuc bo .



Stages of heart failure
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Stages of heart failure

Plague Rupture

/'+Thrombosis\A

Infarction
/ \
Loss o_f_
Contractility

Dilatation and
“Remodeling”

/

e‘jt Failure

End-stage

. Hypertension, Lipids Heart Failure

- Hyperinsulinemia, Diabetes,

" ~w2alal’diala



Stages of heart failure

\
4 / \
Loss of
Coronary Artery Contractility > Stage C

Disease

Stage A< \ \

Arteriosclerosis
eart Failure

\_ \ | / Stage D

Risk Factors End-stage
Heart Failure

Dilatation and
“Remodelingj

/

- Hypertension, Lipids
- Hyperinsulinemia, Diabetes,

" ~w2alal’diala




Stages of heart failure
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A
- Plaque Rupture I

/'+Thromb05|s\A

Ischaemia

4 / -
Coronary Artery
Disease

Stage A< \ \

Arteriosclerosis

eart Failure
\_ | / > Stage D
Risk Factors End-stage
Heart Failure J

- Hypertension, Lipids
- Hyperinsulinemia, Diabetes,

" ~w2alal’diala




SHIET

SHIT

Systolic Meart failure treatment with
the #finhibitor ivabradine Trial




CO SO Y KHOA

» Nhip tim cao lién quan dén tién lwgng xau cho
bénh nhan tim mach bao gom ca suy tim.

» Bénh nhén suy tim du di dwoc diéu tri véi chen
beta van chwa kiém soat tot nhip tim.

» Ivabradine 12 hoat chat lam cham nhip tim méi
theo co ché wrc ché dong If ¢ nut xoang.

» Gia dinh ring két hop Ivabradine vao cac tri liéu
khuyén cao s€ mang lai lgi ich cho BN suy tim c6
nhip tim cao.



-’i?. Ivabradine: Uc ché kénh If

chon loc va chuyén biét .

» Thuoc lam giam nhip tim chuyén biét dau tién va duy nhat
hién nay da dwgc chirng minh trén lam sang.

» Khéong anh huéng téi sirc co bop co tim, din truyén nhi that
ngay ca trén nhirng bénh nhan suy giam chirc nang tam thu.

» SHIFT la nghién ctru 14m sang diu tién danh gia chinh xac
anh hwéng ciia viéc giam nhip tim chuyén biét dén két cuc
lam sang trén bénh nhan suy tim.



MUC TIEU CHINH

SHIET

43

Panh gi4 liéu thuoc we ché kénh |, - Ivabradine c6
cii thién tién lwong tim mach trén doi twong bénh
nhan sau:

1. Suy tim tir vira dén ning.

2. Phan suat tong mau that trai <35%.

3. Nhip tim >70 lan/ phiit.

4. Pi sir dung dieu tri nén theo khuyén cio.



P = P S \ ;*"
A =

Nghién ciru da quoc gia, da trungj:tam Al

- ——-‘ e . 8

Europe

. Gy Porpugal Bulgaria Latvia Russia
Belgium Greece Spain . ) . :
B e e Sweden Czech Republic Lithuania Slovakia
Finland ltaly Turkey Estonia Norway Slovenia
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Romania

North America
Canada

China <
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chil aiaysia

6505 bénh nhan, 37 quoc gia, 677 trung tam




SHI¢E 118U cHUAN CHON BENH

= >18 tuoi

* muc do suy tim theo NYHA tur do II — IV

= Suy tim c6 thé do bénh mach vanh hay khong

= Roi loan chitrc nang tAm thu that trai (EF <35%)

= Nhip tim >70 lan/ phut

= Nhip xoang

= Tung nhap vién do suy tim tang nang trong vong 12 thang trd lai

day

Swedberg K, et al. Eur J Heart Fail. 2010;12:75-81.
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-’i?. THIET KE NGHIEN CUU

48

lvabradine 5 mg x 2 lvabradine 7.5/5/2.5 x 2
Tuy mtrc nhip tim va dé dung nap
Sang loc I I I >
I 7 - 30 ngay
! Matching placebo, bid
Ngay O Ngay 14  Ngay 28 Thang 4 Modi 4 thang

|
>
!

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



SHIcT TIEU CHi DANH GIA

TO HQP TIEU CHI PANH GIA CHINH

= T vong do tim mach

= Nhap vién do suy tim tang nang

TIEU CHI PANH GIA KHAC

* T vong chung nguyén nhan tim mach, suy tim
= Nhép vién do tat ca nguyén nhan tim mach, suy tim
= T hop tir vong do tim mach, nhap vién do suy tim hoic nhoi mau co
tim khong tr vong
= Thay d6i phan d6 NYHA/ Panh gia chung ctia bac si va bénh nhan
Trén déan so chung va trén nhirng BN sir dung it nhat mot nira licu dich chen beta

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

50

7411 BN dwgrc sang loc

|
6558 BN dugc phan nhom ngau nhién
I

' }
3268 BN dung ivabradine 3290 BN dung placebo

Loai: 27 — — Loai: 26

3241 BN dwoc phan tich 3264 BN dugc phan tich
2 BN mit diu 1 mit diu

Thoi gian theo d6i trung binh: 22.9 thang; To6i da: 41.7 thang

Swedberg K, et al. Lancet. 2010;online August 29.



Pic diém bénh nhan tham gla
-’i' nghién cliru

Ivabradine Placebo

3241 3264
Tu6i trung binh (ndm) 60.7 60.1
Nam gi61 (%) 76 I
Suy tim do bénh mach vanh, % 68 67
NYHA I, % 49 49
NYHA H1/1V, % ol ol
Tién st NMCT trude do, % 56 56
Pai thao duong, % 30 31
Tang huyét ap, % 67 66

Swedberg K, et al. Lancet. 2010;online August 29.



Pic diém bénh nhan tham gia
-’i‘ nghién cuiru

52

lvabradine Placebo
3241 3264
Nhip tim trung binh (lan/phut) 80 80
LVVEF trung binh, % 29 29
HA TTh trung binh, mm Hg 122 121
HA TTr trung binh, mm Hg 76 76
eGFR, mL/min/1.73 m? 75 75

Swedberg K, et al. Lancet. 2010;0online August 29.



-’i?. PIEU TRI NEN VE SUY TIM MAN

53
Patients (%)
100 7 ] lvabradine

89 90 o1 9l
> B Placebo

80
70 -
60"
50 -
40 -

30 7

22 22

20 -

10 - 3 4

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

Swedberg K, et al. Lancet. 2010;online August 29.



SHI¢

Patients (%)

100
90
80
70
60
50
40
30
20
10

0

BB at
randomization

56 56

At least 50%
target daily dose

Swedberg K, et al. Lancet. 2010;online August 29.

Target daily dose

PIEU TRI NEN VOI CHEN BETA

lvabradine

Placebo

54



PIEU TRI NEN VOI CHEN BETA

SHI¢

55

Nguyén nhan chinh khong Nguyén nhan chinh khong dung chen
ke toa chen beta, % beta li€u dich, %

Ivabradine Placebo Ivabradine Placebo

n=344 n=341 n=2099 n=2126
COPD 37 32 HA thap 44 45
HA thap 17 20 Mét moi 32 32
Hen 10 11 Kho tho 14 14
Cardiac decomp. 7 9 Chong mat 13 12
Mét moi 5 6 Nhip cham 6 6

Swedberg K, et al. Lancet. 2010;online August 29.






MUC GIAM NHIP TIM TRUNG BINH

57

70% of patients on ivabradine 7.5 mg bid

Heart rate (bpm)

90 =-
30 80
- Placebo
75
70 -
67
60 - be lvabradine
S0 ) " ) ) ) ) ) ) 1
0 2weeks 1 4 8 12 16 20 24 28 32
Months

Swedberg K, et al. Lancet. 2010;online August 29.



TO HOP TIEU CHI PANH GIA CHINH

(T vong do tim mach va nhap vién do suy tim tang nang)

SHI¢

Cumulative frequency (%)

40 =
HR = 0.82 (0.75-0.90)
P < 0.0001

Placebo

18%

30 =
lvabradine

20 =

10 -

| |
0 6 12 18 24 30

Months
Swedberg K, et al. Lancet. 2010;online August 29.
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-I'?. NHAP VIEN DO SUY TIM

Cumulative frequency (%)

30 -

HR = 0.74 (0.66-0.83) Placebo
P < 0.0001

26%0

20 =

lvabradine

10 4

Months

Swedberg K, et al. Lancet. 2010;online August 29.
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-’;. TU VONG DO SUY TIM

60

Cumulative frequency (%)

10 -
HR = 0.74 (0.58—0.94)
P=0.014

Placebo

26%

lvabradine

| |
0 6 12 18 24 30

Months
Swedberg K, et al. Lancet. 2010;online August 29.



SHI¢

TIEU CHI
Tiéu chi chinh
(CV death or hospital admission for worsening HF)

Tt vong do mo1 nguyén nhan

Tt vong do suy tim

Nhap vién do moi nguyén nhan
Nhap vién do nguyén nhan tim mach

Tt vong/ nhap vién do nguyén nhan
tim mach & BN suy tim hoac NMCT
khong tor vong

Swedberg K, et al. Lancet. 2010;online August 29.

Hazard ratio

0.82

0.90
0.74

0.89
0.85

0.82

95% CI

[0.75:0.90]

[0.80:1.02]

[0.58:0.94]

[0.82;0.96]

[0.78;0.92]

[0.74:0.89]

TAC PONG CUA IVABRADINE TREN
KET CUC LAM SANG

Giatrip
0<0.0001

p=0.092

p=0.014

p=0.003

0=0.0002

p<0.0001

61



-’-. HIEU QUA CUA IVABRADINE TREN
£ TUNG PHAN NHOM BN

62

A Test for interaction
ge -
<65 years
265 years -
Sex B
Male -
Female
Beta-blockers -
No -
Yes
Aetiology of heart failure -
Non-ischaemic
Ischaemic —il—
NYHA class -
NYHA class Il =
NYHA class Il or IV
Diabetes — B
No =
Yes
Hypertension -
o ——
Yes
Baseline heart rate - —
=77 bpm
rrrrrrrr1r 11 1 1T 1T 1T 11 111711
5 1.0 1.5
Hazard ratio
Favours ivabradine Favours placebo

Swedberg K, et al. Lancet. 2010;online August 29.



-"" Bénh nhan sir dung it nhat 50% liéu
f dich ciia BBs (n=3181)

63

lvabradine Placebo Hazard ratio p value
Primary composite
endpoir)llt P 330 362 0.90 I W3
(11.9 PY) (13.3 PY)
Cardiovascular death 176 175 1.00 NS
(5.9 PY) (5.9 PY)
Hospital admission for 213 260 0.1 P
worsening HF (7.7 PY) (9.6 PY)
Irtrrrrrrrrnritrnririrnrnrnriririrhl
0.5 1.0 15
Hazard ratio
Favours ivabradine Favours placebo

Swedberg K, et al. Lancet. 2010; online August 29.



-’i?. SU THAY DOI PHAN PO NYHA

64

Patients (%) - 70

P = 0.0003

704

607
B lvabradine
B Placebo

507

407

307

207

107

0-

Improvement Stability Worsening

Swedberg K, et al. Lancet. 2010;0online August 29.



Tac dung phu nghiém trong

Tat ca cac tac dung phu

Nhip tim cham co triéu chirng
Nhip tim chim khong tri€u ching
Rung nhi

Hién twong choi sang

Nhin mo

Swedberg K, et al. Lancet. 2010; online August 29.

(n = 6492)

Patients with an event

Ivabradine
N=3232, n (%)
1450 (45%)
2439 (75%)
150 (5%)
184 (6%)
306 (9%)
89 (3%)

17 (1%)

Placebo
N=3260, n (%)
1553 (48%)
2423 (74%)
32 (1%)

48 (1%)
251 (8%)
17 (1%)

7 (<1%)

TAC DUNG KHONG MONG MUON
SHI¢T -

65

p value

0.025
0.303
<0.0001
<0.0001

0.012

<0.0001
0.042



SHi¢T NGUNG PIEU TRI

Tat ca cac tac dung phu
Suy tim ¢0 tri¢u chirng
Suy tim khong tri€u ching
Rung nhi

Hién twong choi sang

Nhin mo

Swedberg K, et al. Lancet. 2010; online August 29.

Patients with an adverse event,

leading to withdrawal

Ivabradine
N=3232, n (%)

467 (14%)
20 (1%)
28 (1%)
135 (4%)
7 (<1%)
1 (<1%)

Placebo
N=3260, n (%)

416 (13%)
5 (<1%)
5 (<1%)
113 (3%)
3 (<1%)
1 (<1%)

66

p value

0.051
0.002
<0.0001

0.137

0.224
1.000



-I":l KET LUAN

» Suy tim véi roi loan chirc ning tAm thu va nhip tim cao lién quan

67

dén cac ket cuc xau trén lam sang

= Ivabradine giam 18% ty 1€ tir vong do tim mach va nhap vién do
suy tim (p<0.0001), giam nguy co tuyét doi 1a 4.2%

» Nhitng tac dong c6 loi nay chii yéu dwoc mang lai do hiéu qua c6
ich trén tir vong va nhap vién do suy tim (RRR 26%)

» Nhin chung, tri liéu v6i Ivabradine an toan va dung nap tot



-"F. THUC HANH LAM SANG

68

» Két hop Ivabradine vao phac do diéu tri da dwoc
khuyén c4do lam giam mot cach y nghia ty 1€ tir vong
va nhap vién trén BN suy tim ¢0 nhip tim > 70
lan/phut.

NNT trong 1 niim dé ngiin ngira ...
v M6t bién c6 chinh 1a 26

v/ Mot bién c6 nhap vién do suy tim 1a 27

Swedberg K, et al. Lancet. 2010; online August 29.



Cardiovascular Continium and Stages of heart failui®, g
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