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Therapeutic algorithm for a patient with symptomatic heart
failure with reduced ejection fraction
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If LVEF £35% despite OMT
or a history of symptomatic VT/VF, implant ICD

Patient with symptomatic HFrEF B Cass1

Class I1a

Therapy with ACE-1I and beta-blocker

{Up-titrate to maximum tolerated evidence-based doses)

‘ No
Still symptomatic >
and LVEF =35%

Yes
Add MR antagonist

{Up-titrate to maximum tolerated evidence-based dose)
Yes

Still symptomatic Mo >

and LVEF =35%
Yes ¢

v v v

Able to tolerate Sinus rhythm, Sinus rhythm,
ACEI (or ARB) QRS duration 2130 msec HR =70 bpm

' v

ARNI to tolerate 2EEle= need for Ivabradi
ACE-T SRT vabradine

These above treatments may be combined if indicated

v

Resistant symptoms

Yes i i Mo v

Consider digoxin or H-ISDN
or LVAD, or heart transplantation

No further action required
Consider reducing diuretic dose

19

for the diagnosis and treatment of acute and chronic heart failure of the European Society of Cardiology (ESC) Developed with the

Ponikowski, Piotr, et al. "2016 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure: The Task Force
special contribution of the Heart Failure Association (HFA) of the ESC." European heart journal 37.27 (2016): 2129-2200.

MERRUK



Therapeutic algorithm for a patient with symptomatic heart T

failure with reduced ejection fraction

Patient with symptomatic HFrEF B Glass

Class I1a

‘ Therapy with ACE-1I and beta-blocker

{Up-titrate to maximum tolerated evidence-based doses)

Still symptomatic No >

and LVEF =35%

Yes
Add MR antagonist

{Up-titrate to maximum tolerated evidence-based dose)

Yes

Still symptomatic NO >

and LVEF =35%
Yes ¢

v v v

Able to tolerate Sinus rhythm, Sinus rhythm,
ACEI (or ARB) QRS duration 2130 msec HR =70 bpm

' v

ARNI to tolerate 2 - Ele= need for Ivabradi
ACE-I SRT vabradine

These above treatments may be combined if indicated

v

Resistant symptoms

Yes i l Mo v

Consider digoxin or H-ISDN No further action required
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Prevent or delay the development of overt heart failure
or prevent death before the onset of symptoms (2)

1

7

Recommendations Class | Level

ACE-I is recommended in patients with asymptomatic LV systolic
dysfunction without a history of myocardial infarction, in order to
prevent or delay the onset of HE

ACE-I should be considered in patients with stable CAD even if they do
not have LV systolic dysfunction, in order to prevent or delay the onset
of HE.

Beta-blocker is recommended in patients with asymptomatic LV systolic
dysfunction and a history of myocardial infarction, in order to prevent or
delay the onset of HF or prolong life.

ICD is recommended in patients:

a) with asymptomatic LV systolic dysfunction (LVEF <30%) of ischaemic
origin, who are at least 40 days after acute myocardial infarction;

b) with asymptomatic non-ischaemic dilated cardiomyopathy (LVEF
<30%), who receive OMT therapy,

in order to prevent sudden death and prolong life.
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Prevent or delay the development of overt heart failure
or prevent death before the onset of symptoms (2)

1

7

Recommendations

Class

ACE-I is recommended in patients with asymptomatic LV systolic
dysfunction without a history of myocardial infarction, in order to
prevent or delay the onset of HF.

of HE

ACE-I should be considered in patients with stable CAD even if they do
not have LV systolic dysfunction, in order to prevent or delay the onset

)

_—

Beta-blocker is recommended in patients with asymptomatic LV systolic
dysfunction and a history of myocardial infarction, in order to prevent or
delay the onset of HF or prolong life.

ICD is recommended in patients:

a) with asymptomatic LV systolic dysfunction (LVEF <30%) of ischaemic
origin, who are at least 40 days after acute myocardial infarction;

b) with asymptomatic non-ischaemic dilated cardiomyopathy (LVEF
<30%), who receive OMT therapy,

in order to prevent sudden death and prolong life.
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Pharmacological treatments in patients with
symptomatic (NYHA Class II-1IV) heart failure
with reduced ejection fraction

Recommendations Class | Level

An ACE-I is recommended, in addition to a beta-blocker, for
symptomatic patients with HFrEF to reduce the risk of HF hospitalization
and death.

A beta-blocker is recommended, in addition an ACE-I, for patients with
stable, symptomatic HFrEF to reduce the risk of HF hospitalization and
death.

An MRA is recommended for patients with HFrEF, who remain
symptomatic despite treatment with an ACE-I and a beta-blocker, to
reduce the risk of HF hospitalization and death.

Ponikowski, Piotr, et al. "2016 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure: The Task Force
for the diagnosis and treatment of acute and chronic heart failure of the European Society of Cardiology (ESC) Developed with the

special contribution of the Heart Failure Association (HFA) of the ESC." European heart journal 37.27 (2016): 2129-2200.
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Pharmacological treatments in patients with
symptomatic (NYHA Class II-IV) heart failure
with reduced ejection fraction

Recommendations Class

An ACE-I is recommended, in addition to a beta-blocker, for
symptomatic patients with HFrEF to reduce the risk of HF hospitalization
and death.

ris recommended, in addition an ACE-I, for patients with
( stable, symptomatic HFrEF to reduce the risk of HF hospitalization and

EdL:l.

An MRA is recommended for patients with HFrEF, who remain
symptomatic despite treatment with an ACE-I and a beta-blocker, to
reduce the risk of HF hospitalization and death.
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Evidence-based doses of disease-modifying drugs in key
randomized trials in HF with reduced ejection fraction
(or after myocardial infarction)

Starting dose (mg)

Target dose (mg)

Ivabradine

ACE-I
Captopril 6.25 t.i.d. S50tid
Enalapril 25 b.id. 10-20 b.i.d.
Lisinopril 2.5-5.0 o.d. 20-35 o.d.
Ramipril 2.5 o.d. 10 o.d.
Trandolapril 0.5 o.d. 4 o.d.
Beta-blockers
Bisoprolol 1.2506.4 10 o.d.
Carvedilol 3.125bid 25 b.i.d.
Metoprolol succinate (CR/XL) 12.5-25 o.d. 200 o.d.
Nebivolol 1.25 o.d. 10 o.d.
ARBs
Candesartan 4-8 o.d. 32 o.d.
Valsartan 40 b.i.d. 160 b.i.d.
Losartan 50 o.d. 150 o.d.
MRAs
Eplerenone 25 o.d. 50 o.d.
Spironolactone 25 o.d. 50.0.4d.
ARNI
Sacubitril/valsartan 49/51 b.i.d. 97/103 b.i.d.
If -channel blocker

5 b.l.d. 7.5 b.i.d.

|-
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Evidence-based doses of disease-modifying drugs in key
randomized trials in HF with reduced ejection fraction
(or after myocardial infarction)

Starting dose (mg) Target dose (mg)

ACE-I
Captopril b 25ti0 50 t.i.d.
Enalapril 2.5 b.i.d. 10-20 b.i.d.
Lisinopril 2.5-5.0 o.d. 20-35 o.d.
Ramipril 2.5 0.d. 10 o.d.
Trandolapril 0.5 06.d. 4 o.d.
Beta-blockers

Isoprolol 12564 10 o.d.
Carvedilol 3.125b.1.d. 25 b.id.
Metoprolol succinate (CR/XL) 12.5-25 o.d. 200 o.d.
-Aabivolol 1.25 o.d. 10 0.d
ARBs
Candesartan 4-8 o.d. 32 o.d.
Valsartan 40 b.i.d. 160 b.i.d.
Losartan 50 o.d. 150 o.d.
MRAs
Eplerenone 25 o.d. 50 o.d.
Spironolactone 25 o.d. 50 o0.4d.
ARNI
Sacubitril/valsartan 49/51 b.i.d. 97/103 b.i.d.
If -channel blocker

5 b.i.d. 7.5 b.i.d.
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Initial management of a rapid ventricular rate in patient
with heart failure and atrial fibrillation in the acute or
chronic setting

Recommendations

Urgent electrical cardioversion is recommended if AF is thought to
be contributing to the patient’s haemodynamic compromise in order to
improve the patient clinical condition.

For patients in NYHA Class IV, in addition to treatment for AHF, an
intravenous bolus of amiodarone or, in digoxin-naive patients, an
intravenous bolus of digoxin should be considered to reduce the
ventricular rate.

For patients in NYHA Class I-III, a beta-blocker, usually given orally, is
safe and therefore is recommended as first-line treatment to control
ventricular rate, provided the patient is euvolaemic.

For patients in NYHA Class I-III, digoxin, should be considered when
ventricular rate remains high despite beta-blockers or when beta-
blockers are not tolerated or contra-indicated.

AV node catheter ablation may be considered to control heart rate and
relieve symptoms in patients unresponsive or intolerant to intensive
pharmacological rate and rhythm control therapy, accepting that these
patients will become pacemaker dependent.

Ponikowski, Piotr, et al. "2016 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure: The Task Force

Treatment with dronedarone to improve ventricular rate control is not
recommended due to safety concerns.

MERRUK
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Initial management of a rapid ventricular rate in patient
with heart failure and atrial fibrillation in the acute or
chronic setting

Recommendations Class | Level

Urgent electrical cardioversion is recommended if AF is thought to
be contributing to the patient’s haemodynamic compromise in order to
improve the patient clinical condition.

For patients in NYHA Class IV, in addition to treatment for AHF, an
intravenous bolus of amiodarone or, in digoxin-naive patients, an
intravenous bolus of digoxin should be considered to reduce the
ventricular rate.

s -
Class I-III, a beta-blocker, usually given orally, is
safe and therefore is recommended as first-line treatment to control
rovided the patient is euvolaemic.

For patients in NYHA Class I-III, digoxin, should be considered when
ventricular rate remains high despite beta-blockers or when beta-
blockers are not tolerated or contra-indicated.

AV node catheter ablation may be considered to control heart rate and
relieve symptoms in patients unresponsive or intolerant to intensive
pharmacological rate and rhythm control therapy, accepting that these
patients will become pacemaker dependent.
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Treatment with dronedarone to improve ventricular rate control is not
recommended due to safety concerns.
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The management of ventricular tachyarrhythmias

in heart failure

Recommendations

Potential aggravating/precipitating factors (e.g. low serum potassium/
magnesium, ongoing ischaemia) should be sought and corrected in
patients with ventricular arrhythmias.

Treatment with beta-blocker, MRA and sacubitril/valsartan reduces the
risk of sudden death and is recommended for patients with HFrEF and
ventricular arrhythmias (as for other patients) (see Section 7).

Implantation of an ICD or CRT-D device is recommended for selected
patients with HFrEF (see Section 8).

Several strategies should be considered to reduce recurrent symptomatic
arrhythmias in patients with an ICD (or in those who are not eligible for
ICD), including attention to risk factors and optimal pharmacological
treatment of HF, amiodarone, catheter ablation and CRT.

Routine use of antiarrhythmic agents is not recommended in patients
with HF and asymptomatic ventricular arrhythmias because of safety
concerns (worsening HF, proarrhythmia, and death).

- ‘ www.escardio.org/guidelines European Heart Journal (2016) 37, 2129-2200 - doi:10.1093/eurheartj/ehw 128
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The management of ventricular tachyarrhythmias
in heart failure

Recommendations Class

Potential aggravating/precipitating factors (e.g. low serum potassium/
magnesium, ongoing ischaemia) should be sought and corrected in
patients with ventricular arrhythmias.
Tr with beta-blocker, MRA and sacubitril/valsartan reduces the
risk Df sudden death and is recommended for patients with HFrEF and
arrhythmias (as for other patients) (see Section 7).

e —

Implantation of an ICD or CRT-D device is recommended for selected
patients with HFrEF (see Section 8).

Several strategies should be considered to reduce recurrent symptomatic
arrhythmias in patients with an ICD (or in those who are not eligible for
ICD), including attention to risk factors and optimal pharmacological
treatment of HF, amiodarone, catheter ablation and CRT.

Routine use of antiarrhythmic agents is not recommended in patients
with HF and asymptomatic ventricular arrhythmias because of safety
concerns (worsening HF, proarrhythmia, and death).

Ponikowski, Piotr, et al. "2016 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure: The Task Force
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The treatment of stable angina pectoris with symptomatic (NYHA
Class II-1V) heart failure with reduced ejection fraction (1)

Recommendations

Class

Level |

Step 1

A beta-blocker (in an evidence-based dose or maximum tolerated) is
recommended as the preferred first-line treatment to relieve angina because
of the associated benefits of this treatment (reducing the risk of HF
hospitalization and the risk of premature death).

-

Step 2: On top of beta-blocker or if a beta-blocker is not tolerated

Ivabradine should be considered as an anti-anginal drug in suitable HFrEF
patients (sinus rhythm and HR 270 bpm) as per recommended HFrEF
management.

IIa

Step 3: For additional angina symptom relief - except from any combination not

relieve angina (effective anti-anginal treatment, safe in HF).

recommended
A short-acting oral or transcutaneous nitrate should be considered (effective

: - : IIa
anti-anginal treatment, safe in HF).
A long acting oral or transcutaneous nitrate should be considered (effective IIa
anti-anginal treatment, not extensively studied in HF).
Trimetazidine may be considered when angina persists despite treatment with
a beta-blocker (or alternative) to relieve angina (effective anti-anginal IIb
treatment, safe in HF).
Amlodipine may be considered in patients unable to tolerate a beta-blocker to IIb

‘ www.escardio.org/guidelines European Heart Journal (2016) 37, 2129-2200 - doi:10.1093/eurheartj/ehw 128
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The treatment of stable angina pectoris with symptomatic (NYHA

Class II-1V) heart failure with reduced ejection fraction (1)

Recommendations

Class | Level |

Step 1

A beta-blocker (in an evidence-based dose or maximum tolerated) is
recommended as the preferred first-line treatment to relieve angina because
of the associated benefits of this treatment (reducing the risk of HF

hospitalization and the risk of premature death).

Step 2: On top of beta-blocker or IT a beta-blocker is not tolerated

Ivabradine should be considered as an anti-anginal drug in suitable HFrEF
patients (sinus rhythm and HR 270 bpm) as per recommended HFrEF
management.

IIa

recommended

Step 3: For additional angina symptom relief - except from any combination not

A short-acting oral or transcutaneous nitrate should be considered (effective
anti-anginal treatment, safe in HF).

ITa

A long acting oral or transcutaneous nitrate should be considered (effective
anti-anginal treatment, not extensively studied in HF).

IIa

Trimetazidine may be considered when angina persists despite treatment with
a beta-blocker (or alternative) to relieve angina (effective anti-anginal
treatment, safe in HF).

IIb

Amlodipine may be considered in patients unable to tolerate a beta-blocker to
relieve angina (effective anti-anginal treatment, safe in HF).

IIb
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The treatment of hypertension in patients with symptomatic
(NYHA- Class II-1V) heart failure reduced ejection fraction (1)

Recommendations Class | Level

Step 1

ACE-I (or ARB) a beta-blocker or an MRA (or a combination) is
recommended to reduce blood pressure as first-, second- and third line-
therapy, respectively, because of their associated benefits in HFrEF

(reducing the risk of death and HF hospitalization). They are also safe
in HFpER

Step 2

A thiazide diuretic (or if the patient is being treated with a thiazide
diuretic, switching to a loop diuretic) is recommended to reduce blood
pressure when hypertension persists despite treatment with a
combination of an ACE-I (or alternatively ARB but NOT together withan
ACE-I), a beta-blocker and an MRA.

Step 3

Amlodipine or hydralazine is recommended to reduce blood pressure
when hypertension persists despite treatment with a combination of

an ACE-I (or alternatively ARB but NOT together withan ACE-I), a beta-
blocker, an MRA and a diuretic.

EURQFEAN
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The treatment of hypertension in patients with symptomatic
(NYHA- Class II-1V) heart failure reduced ejection fraction (1)

Recommendations Class | Level
Step 1

ACE- eta-blocker or an MRA (or a combination) is '
commended to reduce blood pressure as first-, second- and third line-
< therapy, respectively, because of their associated benefits in HFrEF

ing the risk of death and HF hospitalization). They are also safe
in HFpER

Step 2

A thiazide diuretic (or if the patient is being treated with a thiazide
diuretic, switching to a loop diuretic) is recommended to reduce blood
pressure when hypertension persists despite treatment with a
combination of an ACE-I (or alternatively ARB but NOT together withan
ACE-I), a beta-blocker and an MRA.

Step 3

Amlodipine or hydralazine is recommended to reduce blood pressure
when hypertension persists despite treatment with a combination of
an ACE-I (or alternatively ARB but NOT together withan ACE-I), a beta-
blocker, an MRA and a diuretic.
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Pa3aBMTHR Ha HeBPOXOPMOHaMHNA aHTar oHMcT™ NPpH
nevYyeHmMe Ha XCH

AIRE, TRACE CIBIS III
SOLVD
V-HeFT Il SAVE, I1SIS-4 SENIORS
OMET
COPERNICUS
Landmark Trials CONSENSUS MERIT-HE
Pa3snosHaBaHe CIBIS |l
Potential benefit: Ha HeBpOXOpMOHanHara
vasodilatation aKkT1Baums
Conton CIBIS |
aptopri 1978-80; Swedberg et al. MDC

1975; Sweden Lancet; Br Heart J

Propranolol Waagstein et al.

BB contraindicated:

neg. inotropic effects

| | I | | |
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1960 1970 1980 1990 2000 2005 MERCK




BRTa-6/10KRpPM: MTTOPHUURTKD PA3BMTHUR Ha TC
MRanKaUmMm

* NPRAM > 50 roAuHMN: AHTU-UTXRMMYHK _RPReKTH » BT

* peaM > usS roguHM @ aHTUXMNePpTeHaNBHA E(bEKTlfl

= ApeaAM 4O rogmMHnm. npegmsAacTea NpM TopaevHa
HeJOCUTaTHB4YHOCT

= ApeM 30 rogMHn. nNnepM-ornepatTMeHa TopeYdHa NpoTeKLMs
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slsSOprolol: fI1-CRARKTHMBHOTT Ha Pa3l/IMUHMTR p-6nokepu

Bisoprolol

Atenolol Betaxolol

}

Increasing
B4-selectivity

Metoprolol

No
selectivity

1.8:1
Propranolol

Increasing
B,-selectivity

J z =z

ICl1 118.551
Ratio of constants of inhibition

Wellstein A et al. J Cardiovasc Pharmacol 1986;8(Suppl. 11):36-40 NRIRC K
Wellstein A et al. Eur Heart J 1987;8(Suppl. M):3-8
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. CIBIS Il Investigators. Lancet 1999;353:9-13;
. Packer M et al. N Engl J Med 2001; 344:1651-1658
. MERIT-HF Study Group. Lancet 1999;353:2001-2009
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cardiac insufficiency sisoprolol studies - The cisls
stonry

1994: CIBIS I study
641 patients NYHA III-IV; study period: 03/1989-02/1993, bisoprolol 1.25 - 5 mg on top of standard
therapy (diuretic + ACEI) — - 20% mortality (p=0.22), - 32% heart failure hospitalization (p<0.01)

1999: CIBIS II study
2647 patients NYHA III-IV; study period: 11/1995-03/1998, bisoprolol 1.25 - 10 mg on top of
standard therapy (diuretic + ACEI)

» npeavwlHo nportuBonokasaHue npu XCH, npeBbpHATO B NOKa3aHue

2005: CIBIS III study

1010 patients NYHA II-III; study period: 10/2002-05/2005, bisoprolol-first 1.25-10 mg o.d. vs. enalapril-
first 2.5-10 mg b.i.d. bisoprolol-first was significantly non-inferior to enalapril-first (ITT) with regard to
combined primary endpoint (all-cause mortality and hospitalization) (time-to-event analysis)

— 46% significant sudden death reduction during first year (biso-first vs enalapril-first)

+ CIBIS Investigators and Committees. A randomised trial of B-blockade in heart failure. The Cardiac Insufficiency Bisoprolol Study (CIBIS). Circulation 1994;90:1765-73
» The CIBIS Il Scientific Committee. Design of the cardiac insufficiency bisoprolol study Il (CIBIS Il). Fundam Clin Pharmacol 1997;11:138-42
» CIBIS Il Investigators and Committees. The cardiac insufficiency bisoprolol study Il (CIBIS Il). Lancet 1999;353:9-13
» Willenheimer R, Erdmann E, Follath F, et al. on behalf of the CIBIS Ill investigators. Comparison of treatment initiation with bisoprolol vs. enalapril in chronic heart failure patients: rationale and design of
CIBIS IIl. Eur J Heart Fail 2004;6:494-500 NMMERRC K
» Willenheimer R, van Veldhuisen DJ, Silke B, et al. on behalf of the CIBIS Il investigators. Effect on survival and hospitalization of initiating treatment for chronic heart failure with bisoprolol followed by

enalapril, as compared with the opposite sequence. Results of the randomised Cardiac Insufficiency Bisoprolol Study (CIBIS) Ill. Circulation 2005;112:2426-35




cisis I - candiac insufficlency sisoprolol study

[Mnauebo-KOHTpOSIMpAHO paHAOMU3NPAHO MpoyyYBaHe, NpoOBeAEHO
B O eBpONenckKkn CTtpaHm,
BktouBawWwo 641 naumeHTtnn ¢ XCH (NYHA III-IV),
C npealwecTBalla CtTaHgapTHa Tepanua ¢ ANypeTmum
n ACE-nHuxmnbéutopu

Llenu:
‘CMBPTHOCT

‘NMMoHOCMMOCT KbM B-6n10okapaTta ¢ bisoprolol npm cbpaeyvHa
HeaoOCTaTb4YHOCT

Mepunop Ha npoy4yBaHeTo: 03/1989-02/1993
CpeneH nepuog Ha npocnegasaHe: 1.9 £ 0.1 years

‘ Lechat Ph et al. Circulation 1994;90:1765-1773




ciels 1: Flow cthart

Nepuop Ha
Crabunusauma  XOCH 1 J xocn 2 J npocneasiBaHe

cpenHo:
> mg 1.9 £ 0.1 years)

1.25 —2.5mg 2.5

_____________________*

6 cegMuLUmn 1 mecey 1 mecey | Bu3urta Ha
BCEKU

3 meceua

PaHpoomu3sauus

‘ CIBIS Investigators and Committees. Lechat Ph et al. Circulation 1994; 90:1765-1773



CIBIS I. OCHOBHM KPAUATRPMM 3a BK/TIOYBaH®

« XPOHWYHA CbpAeYHa HeAOCTaTbYHOCT
 @®yHKUMoHaneH knac no NYHA III vnn IV
« AM6YynaTopHU NaumeHTu

« HepernmcrpmpaHu B CNUCHK 3a CbpAeyHa
TpaHCMNaHTauung

 Ha ctanpapTtHa Tepanusa 3a CH: nosiydaBalwy noHe eaunH ANYPETUK U
eAnH BasoamnartaTop
(npenopbyBaHa Tepanusa ¢ ACE-mHxnbutopmu)

« JIKON<40%

‘ CIBIS Investigators and Committees. Lechat Ph et al. Circulation 1994; 90:1765-1773



CIBIS I.
NPRXMBSIRMNMOCTT

Bisoprolol: n=53 cmbpTHK cny4aa/320 (16.6%)

100
[Mnauebo: n=67 cMmbpTHU cny4yas/321 (20.9%)
9
5 80 -
@)
= I
o
o — Bisoprolol
N
?S 60 Mnauebo
o
C
log-rank test p=0.22
40 1 I I I I I |

0 200 400 600 800 1000 1200 1400
Bpeme Ha npexuBaemocT (gHu )

‘ CIBIS Investigators and Committees. Lechat Ph et al. Circulation 1994; 90:1765-1773




CIBIS I: OCHOBHM PRIYNTATH

« HaManeHune Ha cMbpTHOCTTa C bisoprolol npun nauneHnTw..
. Total (n=641)
. be3 MmnokapaeH nHpapkT
. C punaTtatmBHa KapamomMmonaTums
. C KaMepHa cbpaeydHa 4vyectota Haa 80 ya/MuH

« HamaneHue c eanH NYHA knac npuv nauveHTU, nosay4yaBalliM...
... bisoprolol
. nnauebo

. HamaneHune Ha 4yecToTaTa Ha AEKOMMEHCUpAHA CbpAaeYvHa
HEAOCTATb4YHOCT, U3NCKBaAlLLla XOCrnuuTaam3aunms

« [loHocnmocT/6€e30nacHocT Ha bisoprolol B cpaBHeHMe ¢ nniauebo
(6e3 CUrHMMOUKAHTHN pa3IMKKU B NpexaeBpeMeHHOTO
npeKkpaTsiBaHe Ha JIeYEHMNETO

‘ Lechat Ph at the CIBIS investigators’ meeting at the Journées Européennes de la Société Frangaise de Cardiologie, Paris, 1994

- 20%
- 47%
- 53%
- 42%

21%
159%

- 32%

p=0.22
p=0.01
p=0.01
p<0.05

p=0.04

p<0.01



cisils 11 - candiac insufficliency sisoprolol study

[1BOMHO-CNANO, Nnauebo-KOHTPOMPAHO, PaHAOMU3NPAHO NMPOoyYBaHe
Ha CMbpPTHOCTTA

2,647 naumeHtn (NYHA knac III + IV)

Bisoprolol, npynaraH Ha ®oHa Ha CcTaHAapTHa Tepanu4
(anypetunk + ACE-nuxmnbutop)

[lepnoa Ha npoy4yBaHeTo: 11/1995-03/1998

[pexxpeBpeMeHHO npekpaTtaBaHe: Mapt 05, 1998
(Bb3 OCHOBA Ha 2pu MeXAuHeH aHann3, CbrnacHo nNpaBuioTo Ha Peto)

— CpeneH nepunoa Ha npocnegasaHe: 1.3 £ 0.5 roanHm

‘ CIBIS Il Investigators and Committees, Lancet 1999, 353:9-13




CIBIS II. OCHOBHM KPMTRDMM 3@ BK/TFOYBaHR

AMOynaTopHuM naumeHTn cbe ctabmnHa XCH ¢ BcakakBa eTuUosiorms
NYHA dyHkumnoHaneH knac III van IV

CtabunHn Ha Tepanua ¢ ACE-nuxmnbutop n guypetuk

Bb3pacTt 18-80 roanHm

JIKOW <35%

MNMERRUK
CIBIS Il Investigators and Committees. Lancet 1999; 353:9-13



CIBIS II - TUTPHPaHR Ha AOauTe

10.00

7.50 -

5.00 +
3.75

2.50 -
1.25

[lo3a Ha Bisoprolol (mgQ)

J J J J J J J J J J J J J J J >
W1 W2 W3 w4 ws5 We W7 Wa W9 W10 W11 W12 W13 W14 W15 W16 Cegmuua

= Hsama nepuog Ha BbBeEXOaHe
=» [lo3aTa ce yBenu4yasa criopef NoHOCKUMOCTTa

‘ CIBIS Il Investigators and Committees. Lancet 1999; 353:9-13




CIBIS II - NIP@XMBSIRMNMOCTT

1.0 5
= 34% penykuma Ha Obuwa cMbpTHOCT ¢ bisoprolol
9
5 08- Bisoprolol: 156 cMbpTHM cny4yas
2 ' (n=1327)
o
E [Mnauebo: 228 cMbpPTHU cryvas
> (n=1320)
o
C
0.6 1
g log rank test, p<0.0001
04 X
| | | | | "
0 200 400 600 800

Bpeme cnepn BKNoYBaHETO (OHW)

‘ CIBIS Il Investigators and Committees. Lancet 1999; 353:9-13 MNMERRCU K




CIBIS II - NPAYMHMA 2@ TAMBPTHOCT

100
p=0.0011
[
80 83
6%
B Bisoprolol (n=1327)
E 60- 0=0.17 Mnaue6o (n=1320) p=0.0012
2 [ -
= 47 o
C 404 4% e
p=0.58
p =0.41
— 2
20 p=0.75 S
I %
8
; M
BHe3anHa MomneHa MwokapaeH Opyra CC HecbpaeyHo- HeunssectHa
CMBPT HEeOOCTaTb4yHOCT  UHMapKT WHUMOEHTU CbpoBa npuynHa
0.56 0.74 0.85 117 e 0.45

H"’(‘;gf,z gt)'“ (0.39-0.80)  (0.48-1.14)  (0.31-2.34)  (0.67-2.03)  (0.37-1.50)  (0.27-0.74)

MERCOK
CIBIS Il Investigators and Committees. Lancet 1999; 353:9-13




TIBIS II - BTOPHUYHM KPavHM LR

Bisoprolol

(n=1327)

Hazard ratio

(95% Cl)

P
(log rank test)

Nnaue6o
(n=1320)
Xocnutanusauma no Bcska 513
npuynHa (39%)
O6bwa CC cMbpTHOCT 191
= P (12%)
KoMbuHupaHa KpainHa uen o
(35%)
OKoH4aTesnHo npekparsiBaHe Ha 192
neyeHneTo (15%)

CIBIS Il Investigators and Committees. Lancet 1999; 353:9-13

440
(33%)

119
(9%)

388
(29%)

194
(15%)

0.80
(0.71-0.91)

0.71
(0.56-0.90)

0.79
(0.69-0.90)

1.00
(0.82-1.22)

0.0006

0.0049

0.0004

0.98

MERRUK



CIBIS II - ODTHOBHMTR PRIYMNTATH HAKPATKO

B rpynaTta nauneHTun, nekyBaHu c bisoprolol, e HabnogaBaHa peayKuUma Ha:

« O6buwaTta cCMBPTHOCT (HE3AaBMCUMO OT NMPpUUYMHATA) C 34% (p<0.0001)
* UMHUuMpeHTMTE Ha BHe3anHa CMbpPT C 44%% (p<0.0011)
« XocnutanunsauuumTte No BCUYKUN NMPUUYUHMU C 20% (p<0.0006)

« XocnuTtanmsauumuTe 3a BJZIOLLEeHa CbpAeYvYHa
HEeAOCTAaTb4HOCT C 36% (p<0.0001)

YecTtoTaTa Ha OKOHYaTENHO NMpeKkpaTsaHaTe Ha NIeYeHUeTo
e buna cxoaHa M BbB ABETE rpynu: 15% (p=0.98)

‘ CIBIS Il Investigators and Committees. Lancet 1999; 353:9-13 MNMERRCU K



CIBIS II. 3aKMOYCHMS]

CIBIS II ycnewHo aeMoHCTpupa, 4ye Bl-cenektnBHUAT bisoprolol — npunaraH
Ha (boHa Ha cTaHgapTHa Tepanus — HaMansBa CUrHMPUKAHTHO obllaTa
CMBbPTHOCT U XOCNUTanM3aumumnTe rno BCUYKN NMPpUYMHU nNpun nauneHTn ¢ XCH.

Bisoprolol e nbpBuaT B-610Kep € AOKa3aHa epeKTUBHOCT B LUMPpOKOMaLWabHOo
npoy4yBaHe Ha XCH

C MbpBUYHA KpanHa uen obuwa CMbLPTHOCT.

Bisoprolol e noHacssH eagHakBo Aobpe B cpaBHeHMe ¢ niauebo, Npu YyecToTa
Ha NnpeaBapuUTesIHO OKOHYaTeNHO npekpaTaBaHe Ha nedeHneto 15% um 3a
ABeTe rpynu.

‘ CIBIS Il Investigators and Committees. Lancet 1999; 353:9-13




CIBIS II: post-hot aHanM3 Ha tybrpynu

1)
=
B HanpeaHana BbvbpeyHa NYHA IV CbnbTCcTBaLla
Bb3pacT 1 ANchyHKLNSA Tepanus C
anabetnum digitalis,

aldosterone
antagonist nnum
amiodarone

-Erdmann et al. Eur J Heart Fail 2001;3:469-79 PARRCK




wibila 1. POaV H_DG Qma/ina
RPeKTHT Ha slsoprolol 8 vpxy
CAMBPTHOCTTTA

% CMBpPTHOCT

NYHA knac IV
NYHA knac |l

C amiodarone - non3u ot B-6nokaparta c bisoprolol n npm

Bes amiodarone BUCOKOPUCKOBMU NMNaLlUeHTHn

C digitalis
Bes digitalis
C angocTepoHOB aHTaroHUCT
Bes angocTepoHOB aHTaroHWUCT
KpeaTnHunHoB knnpbHC <30 ml/min
KpeaTnHuHoB knnpbHC >30 ml/min
KpeaTuHuHoB knupbHC <60 ml/min

KpeaTtnHuHoB knnpbHC >60 ml/min

C onabet
Bes anabet
>71 ro,
roavAn I Bisoprolol Mnaue6o
<71 roanHun
1 1 1 1 1 1 1
0 10 20 30 40 50 60

MERRUK

Erdmann E et al. Eur J Heart Fail 2001; 3:469-479



cIBIS II: Post-hot aNanau
OTHOTHUTR/IGH PMCTK Ha TRPaNtBTHYHMS R(PRKT NO OTHOLWLRHMR Ha
XOTNMTaANM3IAUMMTR NPM NPRABAPMTRAND AedMHMPaHM Nogrpynu*

% xocnutanusaumm Nno BCUYKK NPUYNHN

Heonabetnum .
AnabeTtnun I
CrCI <60 mi/min 3
CrCl 260 ml/min 3
Bbapact >71 I

Bb3pact <71 I

Bes angocTtepoHOB aHTaAroHUCT

C ang. aHTaroHucT I

bes3 gurntanuc I
C gurutanuc
Be3 Amiodarone I

C Amiodarone I

NYHA krac I 3

NYHA knac IV i

O6uwo .

Relative risk: | | | | | | |
0.4 0.7 0.8 0.9 1.0 1.1 1.2

*according to characteristics at baseline

MNERRCOCK
Erdmann E et al. Eur J Heart Fail 2001; 3:469-479




@ European Jourmal of Heart Failure {2010) 12, 607 616

EURGQPEAN doi1 31093/ eurjhffhfgl38

SOCIETY OF
CARDMOLOGY S

Improved survival with bisoprolol in patients with
heart failure and renal impairment: an analysis of
the cardiac insufficiency bisoprolol study lli

(CIBIS-II) trial

Davide Castagno -2, Pardeep S. Jhund?, John J.V. McMurray?*, James D. Lewsey3,
Erland Erdmann?, Faiez Zannad 3, Willem J. Remme ¥, José L. Lopez-Sendon?,
Philippe Lechat®, Ferenc Follath?, Christer Héglund 1%, Viacheslav Mareev 1],

Zygmunt Sadowski 12, Ricardo ). Seabra-Gomes '3, and Henry ). Dargie 14

3akro4yeHne Ha aBTopuUTE:

,bnazonpusmHume eghekmu Ha 6buconposiosia 8bPXY CMBbPMHOCMMa U XOocnumaJsu3sayusima npu ejiowasaHe
Ha cbpdeyHama HedocmambyHocm He 6sixa npomMeHeHU om u3xodHusi eGFRgs,. BL6peyHOmMoO yepexdaHe He
mpsibea da eb3npensmcmea ynompebama Ha 6uconposion npu nayueHmu c CH. "

eGFRgg, = estimated glomerular filtration rate (Cokcroft-Gault together with MDRD) normalized to body surface area

Castagno D, Jhund PS, McMurray JJV, et al. Improved survival with bisoprolol in patients with heart failure and renal impairment: an analysis of the cardiac insufficiency bisoprolol study Il (CIBIS-II) MERCK
trial. Eur J Heart Fail 2010;12:607-16




ClBIS II: EPRKT Ha 8lsOprolol 8 3asMTUMOCTT OT
noHoOTHMMATA 032
1

19 Biso 5-7.5 mg/d, n=328
05 Biso 1.25-3.75 mg/d, n=434 0.9 - \K‘—L

. 3
8 3
= = 0.8 -
= 0.8 - s
= 5 0.7 4
X 0.7 - o
L S 06 HR 0.33 (0.21-0.51)
= 0.6 | HR0.66(0.48-0.92) g -
) ©
T a 0.5
§ 0.5 1 § —— Bisoprolol ymepeHa no3sa
© — Bisoprolol Hucka fo3a O 0.4 4 Mnaue6o ymepeHa A03a
O 0.4 1 Mnaue6o HUcka [03a Meceum
MeceU,Vl 0.3 T T T T 1
0.3 . . . . . 0 5 10 15 20 25
0 5 10 15 20 25
N T Biso 10 mg/d, n=565
S 0.9
s
% 0.8
=
% 0.7+
2 HR 0.59 (0.40-0.89)
o 06 .
T
g 0.5
© —— Biso Bucaka nosa
O 0.4 - Mnaue6o BYcoka no3a
03 Meceuu

0 5 10 15 20 25
- [To-go6pe HNCKa fA03a OT HUKaKB3lA
‘ Simon T et al. Eur Heart J 2003; 24:552-59 NTMYeH Kﬁl/l HUYEH OMNUT CRCK



Ici:ms 111 - cardiac insufficiency sisoprolol study

EdeKkT BbpXy NpexmnBaeMocTTa U Xxocnurtanmlaunmre
Ha HA4aJIHO JleyeHne Ha XPOHMYHA CbpaedHa HeAOCTaTbYHOCT C
bisoprolol, ¢ nocneaBalyo
nobassHe Ha enalapril,
B CpaBHeHUWe c obpaTHaTa nocnegoBaTesIHOCT

NHULUMMPAHO OT n3cnenoBaTennTe, MHOMOLEHTPOBO, NMPOCMNEKTUBHO,
PaHAOMU3MPAHO, OTKPUTO NpOyUYBaHE, CbC CAAMNa OLEHKa Ha KpalHaTa Len
(PROBE trial)

1,010 nauneHtTn (NYHA knac II+III), 128 ueHtbpa, 20 ctpaHu(Europe,
Tunisia, Australia)

[Mepnon Ha npoy4yBaHeTo: 10/2002-05/2005

» Willenheimer R, Erdmann E, Follath F, et al. on behalf of the CIBIS Ill investigators. Comparison of treatment initiation with bisoprolol vs. enalapril in chronic heart failure patients: rationale and design of CIBIS IIl. Eur J Heart Fail
4:6:494-500Willenheimer R, van Veldhuisen DJ, Silke B, et al. on behalf of the CIBIS Il investigators. Effect on survival and hospitalization of initiating treatment for chronic heart failure with bisoprolol followed by enalapril zas
red with the opposite sequence. Results of the randomised Cardiac Insufficiency Bisoprolol Study (CIBIS) Ill. Circulation 2005;112:2426-35Hansson L, Hedner T, Dahlof B. Prospective randomised open blinded‘end-pointsstudy»A

ign for intervention trials. Blood Pressure 1992;1:113-9




Cl81S 1I1. BBCKQI“DUI\d (4 )

PbkoBoACTBaTa 3a JieyeHne HEUM3MEHHO NpenopbyBaT JIEYEHUETO HA MALMUEHTU C
XPOHUYHA cbpaedvHa HepocTaTbyHOCT (XCH) aa 6bae 3anoyBaHO C UHXMOUTOP Ha
aHMMOTEH3NH-KOHBepTUupawmsa eH3nMm (ACE-uHxnbutop) c nobassaHe Ha -6nokep Te3un
npenopbKkn He ce 6a3upaT Ha AOKa3aTesiCTBa, a No-CKOPO Ha UCTopuyeckarTa
nocnenoBaTeNIHOCT Ha M3CNeaBaHUATS Ha pas3/IMYHN J1eKapCTBEHU K1acoBe B JiIe4HeHUeTo
Ha XCH.

ACE-nuxmnbutopute ca Beye cTaHaapTHa Tepanus, Korato 3ano4saT npoyyBaHuns c B-
6nokepu.

HuTo eaHo npoy4yBaHe, He e nscneaBano 6e30nacHOCTTa U ePeKTUBHOCTTA Ha Ha4vasiHa
Tepannsa Ha XCH ¢ ACE-uHxmnbuntopun B cpaBHeHune ¢ B-6nokep

HAKOMKO NPUYMHU, CBbP3aHU C MEXAHMU3MA Ha AENCTBUE, NOAKPEnsaT

n3bopa Ha B-6nokepuTe KaTto HavasnHa Tepanusa npm XCH

‘ Willenheimer et al. Circulation. 2005;112:2426—-2435




TIBIS III: BAatkground (2)

« [lpn XCH cnMMmnaTmkycoBaTa HepBHa cucTteMa ce aktusupa npean PAAC

B paHHunAa ctagmn Ha XCH, Han-4ecTn ca MHUMOEHTUTE Ha BHe3arnHa
CMBPT

« 3a pa3nunka ot ACE-uuxmnbutopute, 3-briokepurte ca ¢ J0oKasaHa BUCOKa
ePeKTUBHOCT 3a HaMansiBaHe Ha MHUMAEHTUTE Ha BHe3arnHa CMbpT

« OT rnegHa To4kKa Ha naTtosiornsaTa, Moxe aa 6bae noaxoasilo
neyeHMeTo aa 3arnovyHe ¢ B-6nokep

- Willenheimer et al. Circulation. 2005;112:2426-2435 ERCK



CIBIS III. NTTbpBMiHa Len

[la neMoHCTpupa, 4Ye HavasiHaTta MoHoTepanusa ¢ bisoprolol, nocneasaH
OT KOMbMHMpaHa Tepanusa c enalapril e cpaHuMo edbekTuBHa (non-
inferior) ¢ npunaraHe B obpaTteH pe 3a npeaoTspaTsBaHe Ha obLaTa
CMBbPTHOCT N XOoCnuUTanmsaummTe No BCUYKN NPUYUHU
(KoMObMHMpaHa KpauHa uen )

Xunortesa: 3arnodYBaHETo Ha nedeHme npu naumeHTn ¢ XCH ¢

B1-cenekTnBHus B-bnokep bisoprolol (c nocneaallo gobassiHe Ha
enalapril) e e cbC cpaBHMMa e(PEKTUBHOCT 1 DE30MNAHOCT, KaKTO U CXemMa

Ha HadarnHo nedenne ¢ ACE-nHxmnoutopa enalapril (c nocneasatlo
nobaBaHe Ha bisoprolol)

- Willenheimer et al. Circulation. 2005;112:2426-2435 MERCK



TIBIS I1I: KPavHM LR

NBPBHMIHa KpaﬁHa uen

« KoMbnHMpaHa KpanHa uen 3a CMbPTHOCT (0bLwa) n xocnmtanusaumsa rno BCUYKN
NPUYMNHN B paMKUTE Ha Nnepuoa Ha npoyyBaHeTo (BpeMe A0 aHa/in3a Ha UHUWUAEHTA)

BTOPMMHM KParHM LM /\

Kpau Ha ¢pa3aTta ¢ MOHOTepanus [
- KoMbuHMpaHa KpanHa uen 3a obla CMbPTHOCT M XOoCnuTanmnsauuns

* PaHHO BbBeXaaHe Ha BTOpM MeAnKaMeHT nopaan Heaobbp KOHTpoa Ha XCH

Kpau Ha ¢pa3aTta ¢ MOHOTEepanusa U Kpau Ha Nnpoy4yBaHeTo

e OTAENMHN KOMMOHEHTU Ha NMbpBMYHAaTa KpanHa uen

 bpon Ha TpanHO NpekpaTsaBaHe Ha J1Ie4YeHUEeTo

* [IpoMeHn B knaca no NYHA

‘ Willenheimer et al. Circulation. 2005;112:2426-2435




TIBIS III: AM3aMH Ha NPOYUBAHRTOD

HayanHo neyeHue c Bisoprolol

5.0

10.0 mg

(BeAHBX AHEBHO) 25

5.0 7.5

10.0 mg

Enalapril gBa nbTn AgHEeBHO

3.75

2.5

1.25

Bisoprolol BegHbX AHEBHO

Bisoprolol BegHbX AHEBHO

|-|'pr0 nosulaBaHe
Ha Jo3arta

Mepvog Ha noaabpXKaLLo redeHune

BTOpO nosuvilaBaHe
Ha go3aTta

BTopu nepuog Ha nogabpKaLLo nevyeHune
22-100 cegmuum

1
*

1 1 1 1 1 1 1
* * * *

|
1
Cewmia 0 2 4 6 8 10

* = BUSUTU

HavanHo neyeHune c Enalapril

(aBa NbTU AHEBHO)

10.0 mg
2.5 5-0

| | | F— — — — — — — —— = 1
26 28 30 32 34 36 Kpai Ha
npoyyYBaHeTo

1-2.5 rogmHn

5.0

3.75

125 25

Bisoprolol BeaHBX AHEBHO

Enalapril oBa nbTn AHEeBHO

Enalapril gBa nbT AHEBHO

[MbpBO NoBULLABaHe
Mepvoa Ha noaabpXaLLo neveHne

BTOpO nosuvLlaBaHe

Btopu nepuog Ha noaabpallo neveHue

‘ Willenheimer et al. Circulation. 2005;112:2426-2435

Ha gosarta Ha fiosata 16-94 cegmuLm
] ] ] ] ] ] ] ] ] ] ] ] ] | e _I
1 1 1 1 1 1 1 1 1 1 1 1 1 1
Ceamuapg 2 4 6 8 10 26 28 30 32 34 36 T Kpait Ha
npoy4ysaHeTo
1-2.5 rognHun
MNMERIRC K



CIBIS III. KPpMUTePpMMM 32a BK/TFOYBaH® /\

 Bb3pacT - 65 roamHum
« Jleka po ymepeHa XCH (NYHA knac II nnw III)
« JIKOU - 35%

« CtabunHa XCH npe3 nocneaHute 7 AHU
(6e3 KJIMHMYHO 3HAYMMO 3aAbpXKAHE HA TEYHOCTU /TUTPpUpaHeE
Ha AuypeTunka)

« be3 npepwectBawa Tepannsa ¢ ACE-nuxmnbutop, B-6nokepun nnu
APB

-Willenheimer et al. Circulation. 2005;112:2426-2435 MERRUK



CIBIS IIl: KOMOMHMPaHa NbpBMUHA KpanHa yen

[Monynauwnsa no npotokon (PP)

Bisoprolol kaTo HayanHa Tepanus 1007

CUrHUUKAHTHO non-inferior B
CpaBHeEHME C HayasiHa Tepanus ¢
enalapril, npu ropHa

rpaHuua ot 95% CI nopg hazard ratio
(HR) 1.17, P<0.025. (=RR 1.125, AR

Bisoprolol-first
Enalapril-first

90 =

80 =

07 B/E vs E/B
163 vs 165 pts

3%

60 - PeayKuMs Ha pUCKa

% 6e3 gocTuraHe Ha kpanHara uen

+5%) HR 0.97 (95% Cl 0.78-1.21)
50 4 non-inferiority p=0.046
503 356 265 80
Bpoit pHCKoBI 498 353 259 73
B PP nonynaumsiTa, bisoprolol kaTo P o 0 : M % Monthe
HayasHa Tepanusd, He e bun
CUTHUMPUKAHTHO

[Monynauus ¢ HamepeHue 3a nedeHue (ITT)

non-inferior B cpaBHEHWE C HAaYaslHa 100 7

Tepanus ¢ enalapril

90 -

80 +

B ITT nonynauusrta, bisoprolol kaTto
HavasnHa Tepanua e 6un CUrHnPmKaHTHO
non-inferior B cpaBHeHMe C HavaJsiHa
Hepanusa ¢ enalapril

6%
Peaykuusa Ha pucka

701 B/E vs E/B
178 vs 186 pts
HR 0.94 (95% CI 0.77-1.16)

50 4 non-inferiority p=0.019
505 389 291 87

o 505 388 277 76
Bpon puckosu T r T )

naumeHTu 0 6 12 8 Months

MNERRCOCK
Willenheimer et al. Circulation. 2005;112:2426—-2435

60 +

% 6e3 JocTuraHe Ha kpanHaTta Len




C18IS I111I. XoTnMTanmaaumm Nno s8CUIKHA NPHUIHA
8 ParMMKMTR Ha NMPOoJBaHeTOD aTm)

= Bisoprolol-first

‘ Willenheimer et al.

Circulation. 2005;112:2426-2435

T 100~ == Enalapril-first

=)

o

= 901

=

(O

S gp-

= 80

% 70- 5%

3 B/E vs E/B B "' PeayKuusi Ha pucKa

O 151 vs 157 pts hospitalised

s 607 HR0.95 (95% CI0.76-1.19)

I .

0 5 p=0.66 (difference)

=)

O

C

o\o | | | |
Bpo 0 6 12 18 meceuu
pnCKoBK 505 386 289 85
naunenT = 505 387 277 76

MERRUK



TIBIS III: O6UA TMBPTHOTT B PAMKHMTR Ha
NPOYUBAHRTO (ITT)

== Bisoprolol-first

100 = Enalapril-first
. 954
@)
S  90-
9
3 | 129%
o 851 B/EvsE/B PeayKumus Ha pycka
= 65 vs 73 deaths
> 807 HR0.88 (95% CI 0.63-1.22)
75- p=0.44 (difference)
| | | |
Bpon 0 6 12 18
PUCKOBM 55 475 379 117 Meceum
nauveHTn 5o5 470 368 125

- Willenheimer et al. Circulation. 2005;112:2426-2435 MERUK



TIBIS III: O6Uja TAMBPTHOTT B Kpas
Ha MOHOTRPaNMsITa UTT)

= Bisoprolol-first

100 E - Enalapril-first
95

|_

O

@)

=

©  90- 289%

@ Peaykuma Ha pucka

% B/E vs E/B

Ig— 85- 23 vs 32 CMBbPTHU crny4vas

32 HR 0.72 (95% CIl 0.42-1.24)

80 . p=0.24 (pa3nuka)
1 1 | 1 | | |
Meceun

Bpon 0 1 2 3 4 5 6
p1CKOBU 505 495 481 463 453 446 234
nauueHtTn 505 492 473 458 448 434 254

‘ Willenheimer et al. Circulation. 2005;112:2426-2435 MERUTK



cIBIS III: oOLwa CAMABPTHOUT Ha NMbpBaTa
FoAijMHa OT NevYeHMeTO aTm

= Bisoprolol-first

100 \%‘ﬁ‘ — Enalapril-first
95 + -h_‘_“--—‘._
|_
3 -
= 90-
: 31%
Z 851 Peaykumusa Ha pucka
S B/E vs E/B
o\i 804 42 vs 60 cMbpTHM cnyyas
HR 0.69 (95% CI 0.46-1.02)
75+ p=0.06 (pasnwuka)
1 I I
o 0 6 12  Meceuu
puckoBn 505 475 2
nauneHtTn 505 470 368

‘ Willenheimer et al. Circulation. 2005;112:2426-2435 PMERUK



Cl81S Iil. BHE3aMNHa TAMBPT -
dPa3za C MOHOTERPaNMS

Bisoprolol HawanHa Tepanua vs enalapril Ha4anHa

- Bisoprolol-fir
Tepanusa 8 vs. 16 criyyast Ha BHesanHa CMbpT; soprolol-first

- - Enalapril-first
°7  HR0.50; 95% Cl 0.21-1.16; p=0.107 nefapri=iirs
1.6% HamaneHne Ha abCcontTHMUS PUCK

44

-

©

o™

(O]

& 3-

© =

t5

N

E 3 2-

o

> |—|_

= 17 —

52 [

0- | I I I I I 1  Bpewme

Bpow 0 1 2 3 4 5 g (Meceun)
puckoBn 505 488 467 454 444 430 251
nalmeHTu 505 493 476 460 450 444 232

‘ Willenheimer et al. Circulation. 2005;112:2426-2435 PMERUK



Cl81S III. MHUMAOCHTHM Ha BHR32aMNHa TAMSBPT
Ha NMbp8aTa rojMHa 0T NevYeHMeTO

Bisoprolol HayanHa Tepanuna vs enalapril
Ha4yanHa Tepanus
16 versus 29 crnydasi Ha BHe3anHa CMbpT;

10

o g HRO0.54;95% Cl 0.29-1.00; p=0.049

= 2.6% HamaneHne Ha abConTHUA PUCK

3 o

T 67 —— Enalapril-first

© §_ —— Bisoprolol-first

= -

= 34

()

o

>

I 2_

s

X

O_
I 1 | 1 |

Bpoit 0 3 6 9 12 Bpeme
puckoBu 505 481 467 440 373 (MeCGLI,I/I)
nayneHtn 905 485 473 452 384

» Willenheimer R. World Congress of Cardiology, Hotline Session, Barcelona 2006
- * Krum H, van Veldhuisen DJ, Funck-Brentano C, et al. on behalf of the CIBIS Ill Investigators. Effect on mode of death of heart failure treatment started MERCK

with bisoprolol followed by enalapril, compared to the opposite order: results of the randomized CIBIS lll trial. Cardiovasc Ther 2011;29:89-98



C181S III. MHUMOCHTHM Ha BHR3aMNHa CTAMSBPT
8 PaMKMTR Ha UsTOTO NpoJsante

= Bisoprolol-first
10- - Enalapril-first

© Bisoprolol HawanHa Tepanua vs enalapril

ch Ha4yanHa Tepanus

X 87 29 versus 34 cny4yas Ha BHe3arHa CMbPT;

& HR 0.84; 95% CI 0.51-1.38; p=0.487

5 g

S - 6

=3

(O]

S 47

o

I

s

X 2"

0 -
I 1 | |

Bpown 0 6 12 18
puckoBn 505 467 373 Bpewme
nauveHT 505 473 384 116  (meceum)

* Willenheimer R. World Congress of Cardiology, Hotline Session, Barcelona 2006
* Krum H, van Veldhuisen DJ, Funck-Brentano C, et al. on behalf of the CIBIS IIl Investigators. Effect on mode of death of heart failure treatment started with MERCK

bisoprolol followed by enalapril, compared to the opposite order: results of the randomized CIBIS Ill trial. Cardiovasc Ther 2011;29:89-98



MHUMORCHTHM Ha B/I0LLIMMa Tk TH, 1anTKBallM
XoTNMTaNM3auMsl MM Hat T oMM 8 BotHMuaTa
8 ParMAKMTR Ha NPOJuBaHRTOD aTmT)

100 -

=

)

=

© 95 H

|_

®

=

® 90 1

Q.

X

S 85 -

©

=

S 80 -

)

2

o 75 E

o\o :
Bpon
PUCKOBMU
naumneHTun

B/E vs E/B

63 vs 51 naymeHTn

HR 1.25 (95% CI 0.87-1.81)
p=0.23 (pas3nuka)

= Bisoprolol-first
- Enalapril-first

6
505 434
505 444

- Willenheimer et al. Circulation. 2005;112:2426-2435

12

342
346

ﬂ
25%
[MoBuLweHne
Ha pucka
|
18 Meceun

MERRUK



B8/I0WIM/IA TR TH MM OO6LL@ TMBPTHOCET
8 ParMKMUTR Ha NPOoJiBaHeTO

Bisoprolol-first Enalapril-first

63+65=128 51 +73 =124

P=NS

63 vs 51 pats. CHF BnowaBawm cbbutna (bisoprolol-first vs. enalapril-first)
65 vs 73 pats. O6wa cmbpTHOCT (bisoprolol-first vs. enalapril-first)
128 vs 124

Willenheimer R, van Veldhuisen DJ, Silke B, et al. on behalf of the CIBIS Il investigators. Effect on survival and hospitalization of initiating treatment for chronic MERCK
heart failure with bisoprolol followed by enalapril, as compared with the opposite sequence. Results of the randomised Cardiac Insufficiency Bisoprolol Study

(CIBIS) 1. Circulation 2005;112:2426-35



Cl181S IIl. NPOMEHAM B K/1laTa MO NYHRA

N3xoneH

B kpas Ha
MOHOTepanuaTa

B kpaga Ha

NPOYy4YBaHETO

Beuukn p=NS

Willenheimer R, van Veldhuisen DJ, Silke B, et al. on behalf of the CIBIS Ill investigators. Effect on survival and hospitalization of initiating treatment for chronic
heart failure with bisoprolol followed by enalapril, as compared with the opposite sequence. Results of the randomised Cardiac Insufficiency Bisoprolol Study

(CIBIS) llI. Circulation 2005;112:2426-35

Bisoprolol-first (%)

6.4

11.4

II

48.5

62.0

65.9

I1I

51.5

30.6

20.8

IV

1.0

1.8

6.6

9.3

Enalapril-first (%)

II

49.5

61.7

65.2

I1I

50.5

31.7

25.1

IV

0.0

0.5

MERRUK



ClBIS 11I. 65e30MNaCHOCTT

Bisoprolol-
Ha4vanHa Tepanus (n=504)

Enalapril-

Ha4vanHa Tepanusa (n=502)

Bpoit (%) Iépoiz’l Bpon (%) Bpon cbobuweHus

naLneHTH, cbobLeHuns I'IaLl,gIeHTVI,

cbobLwmnIn CBObLLMIIN

HexenaHa HEXENaHa

peakuus peakuyus
®a3a Ha MOHOTepanus
CepunosHu HP 113 (22.4) 192 111 (22.1) 163
He>xenaHu peakuum 316 (62.7) 813 319 (63.5) 861
B usanoTto npoy4yBaHe
Cepno3Hun HP 184 (36.5) 360 187 (37.3) 354
He>xenaHu peakuum 396 (78.6) 1589 395 (78.7) 1769
Bcnuknm P=NS

MERRUK

‘ Willenheimer et al. Circulation. 2005;112:2426-2435



CIBIS III. 3aK/TFOYCHMS)

 [lo oTHOWeEHNe Ha KoMbUHMpaHaTa KpanHa Les
CMBPTHOCT/XocnuTtannilauusa, bisoprolol kato HavanHo neyeHune e
cpaBHMUMO edekTuBeH (non-inferior)c enalapril kaTo HayanHa Tepanus

* [PAHNYHO CUTHNMDOUKAHTHW PaHHM MNoJsI3M NO OTHOWEHWUE Ha
npexunssemocTtTa c bisoprolol kato HayanHa Tepanna(be3 cTaTUCTUYEeCKH
3Ha4YMMa passimka)

 [lo OTHOWEHNE Ha UHUMOEHTUTE HA paHHa BHe3arnHa cMbpT, bisoprolol
KaTo HavasiHo fledyeHune e no-edekTmeeH oT enalapril kaTo Ha4vanHa
Tepanus.

Jlnnca Ha noBuweH puck ot Bnowwuna ce CH npun Ha4danHa Tepanusa C
bisoprolol BMmecTo ¢ enalapril

- bes3 pasnukm no oTHoLEeHNe Ha 6e30nacHOCTTa NpU ABETE TEPANEBTUYHM

cTpaTerun.
— enc



33aLUO PaAaHHMSIT TTaguM Ha XCTH
2 DCOORHD BakKeH?

BHe3anHa

80% 7 CMBbPT NMporpecupaiya cbpaeyHa

20% - HeAOCTaTbYyHOCT— CMbPT
@)
@) 0/ [

il AABaH
= 50% - | oAOLPABaHE Nopo6psBaHe Ha CMMNTOMUTE
2 oo JTPEHMNER U Npe>xMBsieMocCTTa
() 0]
5
8 30% -
KoMm6buHauusa ot

5o Tepanusa H

20% - C enuH HAakonko

MeAnKaMeHTa
10% 7 MeAnKaMeHT A
0% 1 1

Bpeme crnen noctaBsHe
1 roguHa 2 rooyHN Ha guarHosaTta

» Willenheimer R, van Veldhuisen DJ, Silke B, et al. on behalf of the CIBIS lll investigators. Effect on survival and hospitalization of initiating treatment for chronic heart
failure with bisoprolol followed by enalapril, as compared with the opposite sequence. Results of the randomised Cardiac Insufficiency Bisoprolol Study (CIBIS) IlI.
Circulation 2005;112:2426-35 NMMERRC K

» Willenheimer R, Krum H. New insights into early drug treatment of chronic heart failure. Sherborne Gibbs Limited, Birmingham 2007 (ISBN: 1-905036-06X)




CIBIS III. KNMMHAHa 3HaMMMNMOC T

PeaynTtatute ot npoyysaHeto CIBIS Il
noaKkpensaT cBoboaHMS N3bop Ha HavyanHa Tepanus
npn XCH — enalapril nnu bisoprolol —

Bb3 OCHOBa Ha nHAMBKUAyanHaTa npeueHkKa Ha
NeKkyBalLms riekap 3a BCEKU NaUMEHT CbC CTaburnHa

cuctonHa XCH

Willenheimer et al. Circulation. 2005;112:2426-2435




@ European Journal of Heart Failure (2011) 13, 670—680 CIBIS-ELD SbUdg

EUROPEAN doi:l ﬂ.*lﬂ‘?]feur’jhﬁ‘hfrﬂlﬂ
SOCIETY GF
CARDHILOGY S

Titration to target dose of bisoprolol vs.
carvedilol in elderly patients with heart failure:

the CIBIS-ELD trial

Hans-Dirk Dingen'*, Svetlana Apostolovic?, Simone Inkrot!, Elvis Tahirovic?,
Agnieszka Topper!, Felix Mehrhof!, Christiane Prettin?, Biljana Putnikovic?,
Aleksandar N. Neskovic4, Mirjana Krotin®, Dejan Sakacé, Mitja Lainscak’,
Frank Edelmann®, Rolf Wachter?, Thomas Rau?, Thomas Eschenhagen?,
Wolfram Doehner1?, Stefan D. Anker'!12, Finn Waagstein13,

Christoph Herrmann-Lingen'¥, Goetz Gelbrich?, and Rainer Dietz'

on behalf of the CIBIS-ELD investigators and Project Multicentre Trials in the
Competence Network Heart Failure

Diingen, Hans-Dirk, et al. "Bisoprolol vs. carvedilol in elderly patients with heart failure: rationale and design of the CIBIS-ELD trial." Clinical Research in NMMERRC K
Cardiology 97.9 (2008): 578-586.



CIBIS-ELD. peay/iTtat™™

nNopB8MMiHa KpaﬁHa uen

[MoHOCMMOCT, AednHMpaHa KaTo AOCTUNaHeE N NoaAbpXXaHe Ha NpenopbyYaHUTE OT HAcoKaTa LeneBn 403U
cnen 12 cegMmuum nedvexHume

CPaBHUMM pe3ynTaTu No OTHOLWEHMe Ha noHocnmocTTa (p=0.64):
» bisoprolol: 24% (95% CI 20-28) gocturHaTta KpanHa To4ka
» carvedilol: 25% (95% CI 21-29) gocturHaTta KpamHa To4ka

KaTto usano 55% ot naynmeHTute noHacaT noHe nosioBMHaTa OT TapreTtHaTa A03a.

CpeanHuTe gHEBHW A03U, AOCTUICHATU NPU NpocneasiBaHe, ca.
= bisoprolol 5,0 mg

= carvedilol: 23.9 mg in patients <85 kg (47.7 mg npun nauneHTn>85 Kr)

Dingen H-D, Apostolovic S, Inkrot S, et al. on behalf of the CIBIS-ELD investigators and Project Multicentre Trials in the Competence Network Heart Failure. Titration to target MERCK
dose of bisoprolol vs. carvedilol in elderly patients with heart failure: the CIBIS-ELD trial. Eur J Heart Fail 2011;13,670-80



CIBIS-ELD. peay/iTtat™™

Bisoprolol

NHayunpa

> MNo-rosiiMo HamansiBaHe Ha cbpAevyHaTa dyecTtoTa (KopurmpaHa cpeaHa pasnuka 2.1 bpm, 95% CI 0.5-
3.6; p=0.008)

> noseye 6pagnkapanydHu HexenaHnm cbbutTna(16% vs. 11%; p=0.02)

> noseye yMopa / CbHAMBOCT HexenaHn cbbutmsa (11% vs. 5%; p=0.003)

Carvedilol

[loBepe oo

» HamansgaBaHe Ha opcupaHunsa ekcnvpatopeH obem(FEV,; kopurnpaHa cpegHa pasnuka 50 ml, 95% CI
4-95; p=0.003

> noseve 6enoapobHmn HeXxxenaHm cbbuTna(10% vs. 4%:; p<0.001)
» rnoBeye aHeMus, KaTo HexenaHun cebutmsa (12% vs. 7%; p<0.01)

Dingen H-D, Apostolovic S, Inkrot S, et al. on behalf of the CIBIS-ELD investigators and Project Multicentre Trials in the Competence Network Heart Failure. Titration to target MERCK
dose of bisoprolol vs. carvedilol in elderly patients with heart failure: the CIBIS-ELD trial. Eur J Heart Fail 2011;13,670-80




CPAaBHRHMR MRXXAY OSMTONPO/ION U KapseAMON 3
npeaoTeparTsisaHe Ha post distharge RfF Ttneg TARABG N HF

KpuBu Ha Kaplan-Meier, nokasBalwu KyMyJslaTUBEH ASJ1 OT NaymeHTuTe 6e3 npeacbpaHO MbXXAeHe cnepn

CABG B rpynuTte c 6uconponon (NyHKTUpaHa NMHUA) U Kapseaunon (HenpeKbCcHaTa JIMHUSA).

1— .
Bisoprolol
=
=
E =l =1 1 | 1 =4 1 B==3 1 J_ 1] ==}
o |
w
=
=
s \
L
Carvedilol
0 I 1 1 | I
1] 5 10 15 20
days

RR 0.6, 95% CI 0.4-0.9; p=0.032

Marazzi G, Iellamo F, Volterrani M, et al. Comparison of effectiveness of carvedilol versus bisoprolol for prevention of postdischarge atrial fibrillation after coronary artery MERCK
bypass grafting in patients with heart failure. Am J Cardiol 2011;107:215-9



BISOMET study
Bisoprolol 10 mg o.d. vs Metoprolol tartrate 100 mg o.d.

SEBEF
leT T . B SBP, DBP, HR
amf— - l T at rest
E R T T
20— L
| oDBe
oo b T e A e e
| }——‘N T - Metoprolol tartrate (0)
sol— 1 bl <+—— Bisoprolol ()
~ HR _ ¥ o
S eoi— ] i T
= S0 | L L . E Trough/peak ratio
— 2-a weers = , Metoprolol tartrate: 53-66%
Flacebo verum Bisoprolol: 86-93%
S e % T 233 be e

mean 1 SD

Before and after a 2- to 4-week placebo phase and after 2 and 4 weeks of treatment with
bisoprolol and metoprolol, 24 h p.a.

Haasis, R., and H. Bethge. "Exercise blood pressure and heart rate reduction 24 and 3 hours after drug intake in hypertensive patients follwing 4 weeks of treatment with ERCK
bisoprolol and metoprolol: A randomized multicentre double-blind study (BISOMET)." European Heart Journal 8.suppl_M (1987): 103-113.




Kopenauuma Mmexxay npoMsaHaTa B CbpAeYyHaTa yecTtoTa M peayKuMsaTa Ha
penatuBHua pmck (RRR) npu cMBbpPTHOCT OT BCUYKU NpUYuHM (A) m
Kopesauma Ha OKOH4YaTenHo nocturHata HR c rogamwHa cromHocT(B).

9 npoy4yBaHusa c B-6nokepu npmn 19,537 nauneHTa.

A

Change in Heart Rate

4
0.6
RZ= 0.41
Zz
= ¢
E 0.4
E .
o ¢
e ‘ 0.2
4
[
| | | | |
-12 -10 -8 -6 -4 -2

Annualized Mortality

0.2

0.15

=
[y

0.05

60

T
70
Heart Rate

80

a0

‘ Flannery G et al. Am J Cardiol 2008;101:865-869

BEST - Placebo Bucindolol 1,354/1,354 24 35 llI-IV
All-cause mortality

CIBIS6 Placebo Bisoprolol 320/321 21 40 IlI-IV
Mortality

CIBIS 117,8 Placebo Bisoprolol 1,320/1,327 15.6 35 Il
IV All-cause mortality

CIBIS 1119 Enalapril Bisoprolol 505/505 15 35 II-III All-
cause mortality or hospitalization

COMET10 Carvedilol Metoprolol 1,511/1,518 58 35 II-
IV All-cause mortality

COPERNICUS11 Placebo Carvedilol 1,133/1,156 10.4
25 llI-IV All-cause mortality

MERIT-HF 12 Placebo Metoprolol succinate
1,990/2,001 12 40 II-IV All-cause mortality
SENIORS13 Placebo Nebivolol 1,061/1,067 21 35
(65%); 35 (35%) I-1V All-cause mortality or CV hospital
admission

US Carvedilol Heart Failure Study1

MERRUK
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