Uloga kombinacije ramiprila i bisoprolola u
primarnoj i sekundarnoj prevenciji
kardiovaskularnih bolesti
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Zajednicko za ACE inhibitore i beta blokatore

* Neuroendokrina terapija

e Efikasni u leCenju
v'Arterijske hipertenzije
v'Koronarne bolesti
v'Srcéane insuficijencije



Farmakolosko lecenje
arterijske hipertenzije

U nitial monotherapy preferred

* Elevated BP category (1 20/70—13%/89 mmHg)
* Moderate-to-severe frailty

- Symptomatic orthostatic hypotension
* Age =85 years

Ako pacijenti loSe tolerisSu dostignutu ciljnu
vrednost 120-129 mmHg ili je nije moguce
dostici potrebno je dostizanje najnize
moguce ( as low as reasonably achivable
ALARA principle)

2024 ESC Guidelines for the management of elevated blood pressure and hypertensioh
European Heart Journal 2024-doi.org/10.1093/eurheartj/ehael78
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Apparent resistant hypertension

Refer to hypertension clinic Test for adherence
(Class la) (Class lla)

FU at least every year =+— ¥ —

Add spironolactone
{Class lla)

See section on management of resistant
hypertension for further steps as needed




Mehanizmi
delovanja
ACE inhibitora

Angiotensin Converting Enzyme (ACE) Inhibitors
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Pharmacology Angiotensin Converting Enzyme (ACE) inhibitors: Mechanism of Action and Clinical Findings www.thecalgaryquide.com 2022

Findings) Adam Bass*, Yan Yu* Renal hypoxia =——— : (rise in creatinine
* MD at time of publication and dysfunction >26.5umol/L in <7 days)
Legend:  Pathophysiology Mechanism Sign/Symptom/Lab Finding Complications | Published January 10, 2022 on www.thecalgaryguide.com
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Efikasnost ramiprila u lecenju arterijske
hipertenzije

11000 pacijenata sa blagom-umerenom esencijalnom hipertenzijom (7027 sa
sistolno dijastolnom i 1881 pacijent sa ISH)

Sistolno/diajstolna Izolovana sistolna
Redukcija vr pritiska
sistolni -21,9 -17.8
dijastolni -13.8 -3.3
Pacijenti koji su
odgovorili na terapiju
(%)
sredovecni 86 71,8
stariji 87 64

Kaplan Clinical Therapeutic 1996,;18:658



Uloga ramiprila
u regresiji ostecenja ciljnih organa



HOPE: dozno zavistan uticaj na
masu i funkciju leve komore

N = 446 pts, 4 godine

LV masa LV end-sistolni volumen
10 - 8.21 7 86 6 - 5.31
5 - 4 7 2.9
A A 2 -
® ()
-4 -
PTrend = 0.03 —3.53 _ -1.9
-3 PTrend = 0.001
Placebo " Ramipril B Ramipril
2.5mg 10 mg

Lonn E et al. J Am Coll Cardiol. 2004;43:2200-6.



SECURE

Redukcija progresije ateroskleroze

Placebo Ramipril Ramipril
2.5mg 10 mg

Lonn EM et al. Circulation. 2001;103:919-25



Kaplan-Meierova stopa
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Dani pracenja

Ostergren J, et al. Eur Heart J 2004; 25:17-24.



REIN CORE: Stratum 2

Renoprotekcija je udruzena sa redukcijom proteinurije

Sistolni krvni pritisak Redukcija proteinurije u odnosu
na bazalne vr
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P <0.002
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100 = — -60 -

Placebo Ramipril Placebo Ramipril

GISEN group, Lancet, 1997



REIN CORE:

Nivo opadanja GFR usaglaseno bazalnoj proteinuriji

177 pacijenata

1.0

Smanjenje GFR
(ml/min/month)

0.5 H

0.25+0.08

STRATUM -1
U. Prot. 1-3g/24 h

p=0.0001

0 -_

1.0

0.67+0.08

Rate of GFR decline
(ml/min/month)
o
(8]

STRATUM - 2
U. Prot. 23 g/24 h

— p=0.001 =,

0.89+0.11

0.3940.10

Conventional Ramipril

“Prezivljavanje bubrega”

knvencionalno54 %

Ramipril 77 %

GISEN Group, Lancet, 1997



Mehanizam delovanja beta blokatora

e Redukuju sréanu frekvencu i minutni volumen

* Inhibiraju oslobadjanja renina

* Imaju inhibitorno centralno dejstvo

e Redukuju venski priliv i plazma volumen

e Popravljaju vaskularnu komplijansu

* Popravljaju baroreceptorsku senzitivhost

e Redukuju osnobadjanja NE

* Atenuirju presorni odgovor kateholamina na optereéenje

* Redukuju periferni vaskularni otpor (lekovi sa intrizicCkom
simpatikomimetskom aktivnoscu alfa/beta blokatori ili oni sa
vazodilatatornim delovanjem)

Am Heart J 1979; 97:797-807. Arch Intern Med 1980; 140:1316—-1318.
Curr Hypertens Rep 2006; 8:279-286



BB u arterijskoj hipertenziji i

* Hronicnom koronarnom sindromu

* Postinfarktno: aritmije, angina, nekompletna revaskularizacija, sr¢ana insuficijencija
* Akutni koronarni sindrom

e HFrEF i HFpEF uz koronarnu bolest, aritmiju ili tahikardiju

* Atrialna fibrilacija: prevencija, kontrola ritma, kontrola frekvence

* Reproduktivni period zena

* Hipertenzija u trudnodi

2023 ESH Guidelines for the management of arterial hypertension.) Hypertens 2023;41:1874-2071



* Ubrzanoj sréanoj radnji >80/min

* Hitnim hipertenzivnim stanjima

* Perioperativnoj hipertenziji

* Velikoj nekardijalnoj hirurgiji

* Ekscesnom prresornom odgovoru na opterecenje

* Hiperkinetskom sndromu

* Posturalnoj ortostatskoj hipertenziji sa tahikardijom

BB u * Ortostatskoj hipertenziji
* OSA
r i k * Perifernoj arterijskoj bolesti
arterljskoj
hlpe rtenZUl | * Portnoj hipertenziji, cirozi sa variksima i ponavljanim krvarenjem
* Glaukomu

* Tireotoksikozi i hipertireozi

* Hiperparatiroidizmu u uremiji
* Migreni

* Esencijalnom tremoru

e Anksioznosti

* Psihijatrijskim bolestima

2023 ESH Guidelines for the management of arterial hypertension.) Hypertens 2023;41:1874-2071



Bisoprolol - dozno zavisna redukcija krvnog pritiska kod
hipertenzivnih pacijenata

A SAP [—— Bisoprolol —— Placebo A DAP Blsoprolol —|-| Placebo
28 56 84 91 dan 91 dan
° 5 I D;- 7 L
-10 = |j
_ - -10 -
T - =
T - T
£20 - £
E 1 E
-30 —
-a0 _| -30 -
[ ] Bisoprolol 5mg n=15
] Bisoprolol 10 mg S +SEM

I Bisoprolol 20 mg
Kirsten R et al. J Cardiovasc Pharmacol 1986; 8 (Suppl. 11): 113-121



Efikasna 24-casovna kontrola krvnog pritiska uz bisoprolol u
poredjenju sa atenololom

Mean change in systolic BP (mmHg) Mean change in diastolic BP (mmHg)
0 @ Atenolol 0, @ Atenolol
® Bisoprolol ® Bisoprolol
-5 _| W Night time -5 _| ® Night time
-10 S -10 — XX
-15 4 -15
20 , -20 |
10am 4pm 10pm 4am 10am 10am 4pm 10pm 4am 10am

X = p<0.05; XX = p<0.01; Dose time: 10am
Bisoprololj e znac¢ajno efikasnije redukovao SAP (p<0.05 ) i DAP (p<0.01) tokom poslednja 4
od 24 Casa.

Bisoprololom je ostvarena za 33% veca redukcija pritiska tokom 24 Casa, a srednjeg DAP
zall.6 vs 8.7 mmHg , p<0.01)

Randomizirana dvostruko slepa studija u koju je ukljuceno 659 pacijenata sa blagom do umerenom
arterijskom hipertenzijom (starosti od 21 do 84 godine. 24-¢asovni ABPM je odradjen 8 nedelja od
pocetka lecenja (bisoprolol 10 mg, n=336, atenolol 50 mg, n=323)

Adapted from Neutel JM et al. Am J Med 1993;94:181-7.



Odgovorljivost na bisoprolol u zavisnosti od zivotnog doba
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DAP< 95 mm Hg ili DAP . DBP <95 mmHg
redukcija za najmanje 10 mmHg % =83.8
X =93.7

Hoffler D et al. J Cardiovasc Pharmacol 1990; 16 (Suppl. 5): 184-188



heart ratbeats/min

Bisoprolol:redukcija frekvence
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Asmar Retal. Eur Heart J 1987; 8 (Suppl. M): 115-120



Bisoprolol slicno enalaprilu
redukuje masu leve komore
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Gosse P et al. J Cardiovasc Pharmacol 1990;16(Suppl 5):5145-50



Uticaj bisoprolola i ACE inhibitora
na insulinsku senzitivnost
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Heinemann L et al. Eur J Clin Inves 1995; 25: 595-600



Bisoprolol: 3;-selektivhost i metabolizam glukoze
kod bolesnika sa dijabetes melitusom

glikemija
(mg/dI)
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(p, >0.05)

A: pocetne vrednosti

HbA
(%)

A B C
(p ., >0.05)
B: posle 2 nedelje C: posle 2 nedelje, placebo
bisoprolola

-bisoprolol ne menja nivo glikemije i HbAlc

-bez hipoglikemijskih incidenata

Janka HU et al. J Cardiovasc Pharmacol 1986; 8 (Suppl. 11): 96-99



Bisoprolol: B,-selektivnost i metabolizam lipida

8 7 ukupni holesterol
7 =
6 - O @ © O ® O
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0 1 1 1 1
start 1 godina 2 3 4 5

Frithz G. 5th Internat Symposium on Cardiovascular Pharmacotherapy,1993



Probability of survival

Uticaj blokatora SRAA na prezivljavanje nakon

STEMI ili NSTEMI

1.00~

p<0.001
0.754
0.50-
0.25 EF >50% ACEi/ARBs EF >50% no ACEi/ARBs
EF 35-50% ACEi/ARBs EF 35-50% no ACEi/ARBs
EF <35% ACEi/ARBs EF <35% no ACEi/ARBs
0.00-
0 2 4 6 10 12 14
Year

Statin -
p-blocker -
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ACEi 4
Gender -
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L ]

!

.
——t

.

—t———y .
Lo o]
——

Pt

T 1 T
0.5 1.0 1.5
Hazard Ratio (95% CIT)

Clinical Research in Cardiology (2022) 111:776—-786

HR(95%CI)  P-value
0.67 (0.56-0.80)  <0.001
0.89 (0.79-1.00)  0.062
0.74 (0.61-0.90)  0.002
0.73 (0.58-0.92) 0,009
0.78 (0.67-0.90) 0,001
0.78 (0.69-0.88)  <0.001
101 (0.90-1.12)  0.849
107 (1.06-1.08)  <0.001
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Role of renin—angiotensin system antagonists on long-term mortality
post-percutaneous coronary intervention in reduced and preserved

ejection fraction

Hamish C. Prosser'? : Kah Yong Peck'? - Diem Dinh® : Louise Roberts'? . Jaya Chandrasekhar'? - Angela Brennan® -
Stephen J. Duffy®* . David Clark® . Andrew E. Ajani® - Emesto Oqueli”'? . Martin Sebastian® . Christopher M. Reid®? -

Melanie Freeman' - Jithin K. Sajeev’? . Andrew W. Teh'-2*

ACEi/ARB therapy post PCI for NSTEMI/STEMI is associated with lower long-term mortality
21,388 patients post PCl for NSTEMI and STEMI
ACEi/ARB used in 83.8% of patients

Mean follow-up 5.58 years

un
=

mNo ACEi/ARB m ACE{/ARB

a0

L]
Mo ACEARB (n=3462) ACEI/ARB [n=17926) LVEF =50%
Abbreviations: LVEF, left ventricular ejection fraction; PCI, peroutaneous coronary intervention; STEMI, 5T-elevaton myocandial infarcton; NSTEMI, Non-5TEMI

LWVEF 35-50% LVEF <35%

Clinical Research in Cardiology (2022) 111:776-786
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Kumulativni mortalitet
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AIRE Study
(Acute Infarction Ramipril Efficacy)

Placebo

Ramipril

/_I_I-Il_rl_l_m mg /dan

Redukcija rizika = 27%
Prose¢no praéenje: 15 meseci

0 6 12
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Lancet 1993; 342: 821-828



% dogadjaja

HOPE - primarni cilj

22% redukcije rizika

p<0.001
| Placebo |
17,7
20% redukcije rizika 16% redukcije rizika
14,1 p=<0.001 p=0.006
25% redukcije rizika 12,2 12,2
p<0.001 99 10,
7
81 31% redukcije rizika
/ p=<0.001 0% redukcije rizika
6,1 p=0.78
4,3 4,1
‘ ‘ ‘ I l
AIM/MU/ Ukupan
KV smrt KV smrt Alv MU Ne KV smrt mortalitet

N Engl J Med, January 20, 2000



HOPE - sekundarni ciljevi

% dogadjaja

25

20

15

10

16% redukcije rizika
p<0.001

18,6

16

16%redukcije rizika
p=0.03

7,4
6,2

13% redukcije rizika
p=0.19

3,3 3,8

T
Revaskularizacija

T T

DM komplikacije

Ramipril

B Placebo

23% redukcije rizika

p<0.001
11,7
9,2 32% redukcije rizika
p=0.002
5,3
3,7

S| hospitalizacija

T
Sréana insuficijencija  Novootkriveni DM

N EnglJ Med, January 20, 2000




% Redukcija rizika
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AlM, MU
Sréana
smrt

MICRO-HOPE Study

AlMI

Pacijenti sa DM tip 2

Sr¢ana
smrt

ESRD

Wtija

Ukupni mortalitet

Lancet 2000; 355: 253-259



Uloga BB u
lecenju
hronichog
koronarnog
sindroma

COPD
Peripheral arterial disease
Type | diabetes mellitus

Obstructive CAD
Microvascular dysfunction
Arterial hypertension
Atrial fibrillation

HFrEE Sick sinus syndrome
_ Beta-blockers Obstructive CAD
Obsh‘uctl'.fe C"'E_‘D x Wasospastic angina
Vasospastic angina Dihydropyridine- Mitrates
Arterial hypertension CCB @ Nicorandil HFrEF
HFrEF
HCM
Vasospastic angina
Atrial fibrillation Diltiazem Ivabradine
Werapamil Sick sinus syndreme
Sick sinus syndrome
HFrEF g
Trimetazidine Ranolazine
Obstructive CAD Obstructive CAD
Microvascular dysfunction Microvascular dysfunction
Indicated unless there are May be indicated in o
specific contraindications specific situations Contraindicated
Useful combinations Possible combinations
= Mot recommended Drugs with similar effects

@ESc



Beta blokatori u angini pektoris
bez prethodnog infarkt miokarda

REACH registar

4 HR =1.24 (0 91, 1 69)
P= 16
=
-
s 2
L]
o
= No B-blocker
e B-blOCker
1 ¢ == i e s LT e ——
0 10 20 30 40
Follow-up (Months)
No. at Risk
No BB 3599 3463 3174 2684 2345
BR 3599 3483 3208 2704 2327

Bahgalore S eta al. Circ Cardiovasc Qual Outcome 2014:7:872-851



TIBBS — ucestalost epizoda ishemije u
zavisnosti od modaliteta lecenja

No./48 h
10 -

Bazalno 10 mg 20 mg Bazalno 20 mg 40 mg

Bisoprolol (n=111) Nifedipins.r. (n=112)

S+ SEM

von Arnim Th et al. JACC 1995; 1: 231-238



TIBBS - trajanje epizoda ishemije u
zavisnosti od modaliteta lecenja

minutes
120
90
_ T
T
60 —
30
0 —
Bazalno 10 mg 20 mg Bazalno 20 mg 40 mg
Bisoprolol o.d. (n=111) Nifedipin s.r. b.i.d. (n=112)

S+ SEM

von Arnim Th et al. JACC 1995; 1: 231-238



TIBBS
profil cirkadijalnih ishemijskih epizoda

== Bazalno (n = 111)
== Bisoprolol 10 mg

Br epizoda
0.45 —

~ Bazalno (n = 112)
Nifedipine s.r. 20 mg (2x1)

von Arnim Th et al. JACC 1995; 1: 231-238



G Model
YPHRS-3796: MNo.of Pages7

Pharmacological Research xxx (2018) xxx—xXxx

Contents lists available at ScienceDirect

Pharmacological Research

journal homepage: www.elsevier.com/flocate/yphrs

Pharmacological intervention in hypertension using beta-blockers:

Real-world evidence for long-term effectiveness
Meritxell Sabidé®*, Thilo Hohenberger?, Guido Grassi™©
A Merck KGaA, Darmstadt, Germany

b Clinica Medica, University of Milano-Bicocca, Milan, Italy
©IRCCS Multimedica, Sesto San Giovanni, Milan, Italy

Postoje (postojale su) razlike u stavovoma o primeni beta blokatora u leCenju arterijske
hipertenzije

ESC /ESH preporuke su ukazale na prednosti primene beta blokatora u le¢enju
hipertenzije postinfarktno, u angini pektoris, sr¢anoj insuficijenciji i atrijalnoj fibrilaciji

The current National Institute for Health and Care Excellence (NICE) preporuke su
iskljuCile beta blokatore kao prvu liniju terapije u hipertenziji

Da li su beta blokatori inferiorniji od drugih klasa antihipertenziva u smanjenju ukupnog
mortaliteta kardiovaskularnih dogadjaja, mozdanih udara?



Izvor podataka

* The UK Clinical Practice Research Datalink (CPRD) database,
2000-2014

* CPRD ukljucuje 800 lekara UK i 5000000 pacijenata

e Ukljuéeno 8,5% ukupne populacije koji predstavljaju
reprezentativni uzorak opste populacije sa slicnom distribucijom
po polu i godinama

* |spitivani su pacijenti sa novootkrivenom arterijskom
hipertenzijom 218 god

Pharmacological Research 2018;136:191-7



Ciljevi

* Primarni cilj — uticaj modaliteta leCenja na mortalitet

* Sekundarni cilj — uticaj leCenja na KV dogadjaje, nefatalne IM,
nefatalne mozdane udare, nefatalne aritmije, embolizam i
epizode angine

* Drugi ciljevi- uticaj na visinu SAP i DAP

Pharmacological Research 2018;136:191-7



Redukcija mortaliteta: bisoprolol vs drugi beta blokatori i bisoprolol
vs drugi antihipertenzivi

HR Ci 95%
< 15 years
—_—] 0.52 0.27 - 1
< 10 years
——— 046 0.23 — 091
< 5 years
—— 041 0.2 - 0.86
< 2 years
——— 0.44 0.14 — 1.36
< year
1.13 0.36 — 3.53
-1 0 2 3
- Bisoprolol vs other drugs than Bisoprolol vs
Comparison beta blockers = othel?rbeta blockers

Pharmacological Research 2018;136:191-7



Kaplan- Meier kriva prezivljavanja

1.000+
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Survival Probability
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0.850-

Product-Limit Survival Estimates
With Number of Subjects at Risk
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Bisoprlol vs drugi beta blokatori i bisoprolol
vs drugi antihipertenzivi

<1 year

Bisoprolol vs other B-blockers
Arrhythmia 0.67 (0.34-1.32)
Embolism 0.16 (0.02-1.36)
Stroke 0.68 (0.18-2.55)
Angina 0.58 (0.49-0.68)
M 0.44 (0.25-0.78)
Bisoprolol vs drugs other than B-blockers
Arrhythmia 0.55 (0.32-0.94)
Embolism 0.18 (0.02~1.38)
Stroke 0.50 (0.17-1.45)
Angina 0.71 (0.61-0.88)
M 0.19 (0.12-0.31)

< years

0.571(0.32-1.03)
0.20 (0.04-0.98)
0.62 (0.19-2.04)
0.48 (0.41-0.56)

0.39 (0.23-0.69)

0.61 (0.37-0.99)
0.33 (0.08-1.39)
0.41 (0.16-1.04)
0.65 (0.56-0.74)

0.20 (0.12-0.31)

Adjusted HR (95% Q1)

<5 years

0.60 (0.36~1.00)
0.23 (0.04-1.11)
0.72 (0.26~1.98)
0.43 (0.37-0.50)

0.45 (0.27-0.75)

0.61 (0.40-0.93)
0.23 (0.05-0.94)
0.38 (0.17-0.82)
0.61 (0.54-0.70)

0.22 (0.15-0.35)

Pharmacological Research 2018;136:191-7

<10 years

0.85 (0.52-1.38)
0.46 (0.12-1.74)
0.92 (0.35-2.44)
0.50 (0.43-0.58)

0,66 (0.40-1.11)

0.78 (0.52-1.16)
0.37(0.12-1.19)
0.45 (0.21-0.97)
0.70 (0.62-0.80)

0.30 (0.19-0.45)

Total (514 years)

1.09 (0.67-1.78)
0.60 (0.16-2.29)
1.20 (0.45-3.20)
0.58 (0.50-0.68)

0.84 (0.50-1.42)

0.92 (0.61-1.37)
0.45 (0.14-1.44)
0.54 (0.25-1.17)
0.77 10.68-0.88)

0.34 (0.23-0.52)




o .... The present study therefore provides valuable insight,

o indicating prolonged survival benefits of bisoprolol compared
with other beta -blockers and drugs other than beta
blockers...

...the long-term protective effect of bisoprolol provides
....supporting its use as first-line hypertension monotherapy
in a wider range of patients.

Pharmacological Research 2018;136:191-7



Dobit od primene ACE inhibitora
u leCenju sréane insuficijencije

* Smanjuju remodelovanje leve komore

e Redukuju postinfarktne inshemijske dogadjaje

* Popravljaju endotelnu funkciju, parasimpaticki tonus i neurohumoralni balans
* Redukuju oksidativni stres

* Atenuiraju simpaticki odgovor

* Smanjuju insulinsku rezistenciju i popravljaju kontrolu glikemije

Nesto RV. Circulation 1998;97:12-15



ACE inhibitori u srcanoj
insuficijenciji

ACE inhibitori deluju preventivno na razvoj Sl kod visoko rizicnih pacijenata

Proportion of

- HOPE (LVEF <40%) SOLVD Prevention (LVEF <35%)
atients
develofaing i  Development of HF Death or CHF (%) Time to death or development of HF

0.15 4 50 -

Placebo . Placebo .

0.10 -
30 -

20 Enalapril

005 | Ramipril

0<0.0001 107 p<0.001
00 - I I | I I I | I I
0 560 1|000 | 5'00 Days of follow-up ’ 0 6 12 18 2% 30 3 & 48

Arnold JMO et al. Circulation 2003;107:1284-90.
SOLVD Investigators. N EnglJ Med 1992;327:685-91.
Arnold JMOQ, Liu P et al. Can J Cardiol 2006;22(1):23-45.



ACE inhibitori u srcanoj
insuficijenciji
Indikovni kod svih pacijenata sa HFrEF uz beta blokator ako ne postoje

kontraindikacije radi smanjenja mortaliteta

CONSENSUS SOLVD Treatment SAVE, AIRE and TRACE
Cumulative probability of death

probability Cumulative
of death % Mortality Mortality (%)

Cumulative

0.8+ 5 - 40 4

0.7

N Placebo . {0- Placebo, .-

] Al ’ 30 :

05 Placebo .- .

1 v 30 ’

| Enalapril " .~ Enalapril - ACE inhibitor

1{

p=0.001 " / p=0.0036  *- p<0.0001

| 1 I | 1 I | | 1 | | 1 D | I | I | I 1 | ) | I | I
012 34546789 0MN 12 0 & 12 18 % 0 3 4 AB 0 { 7 3 I 5

CONSENSUS Trial . N Engl J Med SOLVD Investigators. N Engl J Med Flather MD et al.Lancet 2000;

1987,316:1429-35. 1991,325:293-302
355:1575-81.

Ove studije se odnose na primenu ACE | u Sl sa i bez koronarne bolesti

Arnold JMOQ, Liu P et al. Can J Cardiol 2006;22(1):23-45.



ACE Inhibitori —redukcija hospitalizacije
zbog srcane insuficijencije

W SOLVD Prevention SOLVD Treatment SAVE, AIRE and TRACE

% 27%
RR RR
15- 15
10
5-
p<0.0001
T 0
Placebo Enalapril Placebo Enalapril Control  ACE-|
(n=2117) (n=2111) (n=1284) [n=1285) (n=2995] (n=2971]

SOLVD Investigators. N EnglJ Med 1991;325:293-302.  SOLVD Investigators. N EnglJ Med 1992;327:685-91. Flather MD et al. Lancet 2000;355:1575-81



AIRE-X

ACE inhibitori
uticaj na prezivljavanje

SOLVD Prevention 12 year follow-up

% cumulative Proportion _
survival of Survivors Survival
1 Trial Termination
100 10 .
o9 086 O-year
0l 15 SN0 |
‘ o 07 084 >~ Enalapril
- Ramipril (83 of 302} 0‘6_ BT 12 year
“ | In-Trial | NI
_____ 051 Period Placebo ™\ 0.47
nyo e . Placebo (117 of 301] 041 § " os
""" - 03" | -
601 Relative risk reduction 36% 0.2°
7 (95% CI 15-52%] p=0.002 0.1 |
U | I I I | D I I I!
Y R TV bz

Hall AS et al. Lancet 1997;349:1493-7.

Time from rando

mization (years] Years after randomization

Jong P etal. Lancet 2003;361:1843-8.



Long-term survival benefit of ramipril in patients with
acute myocardial infarction complicated by
heart failure

100%

50%

25%

Cumulative survival probablity

Age group
= Placebo, age < 65

Diabetes status Hypertension status

= Placebo, no diabetes = Placebo, no hypertension

.
In conclusion, this studvy demonstrates that treatment with

ramipril for about 1vear, when started early post-AMI in
patients with heart failure results in a survival benefit which is %

sustained over many years and offers, on average, an extension ' .

Previous MI status

= Placebo, no PM|

Placebo, age >= 65 Placebo, diabetes Placebo, hypertensi

0 ebe X , hypertension

75% -eram!pr!I, age <65 = Ramipril, no diabetes = Ramipril, no hypertension _.,Elaa:.,?srci’f F;:\é“pw
= Ramipril, age >= 65 = Ramipril, diabetes < Ramipril, hypertension &Ramipri[’ PMI

0% of life of an additional 1year. These findings are evident across a
4 8 12 16 20 24 28 0 4 ¥ range of patient groups studied and emphasise the importance of 24 28 0 4 8 12 16 20 24
. initiating treatment with ACE inhibition after AMI complicated
100% Angina status by heart failure. Q-wave presence
. !
;?; < Placebo, no angina < Placebo, no PHF < Placebo, anterior = Placebo, Q-wave
2 75% Placebo, angina Placebo, PHF Placebo, inferior Placebo, non-Q-wave
o -eram!pr!I, no angina = Ramipril, no PHF = Ramipril, anterior = Ramipril, Q-wave
5 = Ramipril, angina — < Ramipril, PHF < Ramipril, inferior = Ramipril, non-Q-wave
S 50%
2
2
= 25%
2
S 0% l o

4 8 12 16 20 24 28
Time from randomisation (years)

0 4 8 12 16 20 24 28 0o 4 8 12 16 20 24 28
Time from randomiﬁ'é)éliiy%%1 -1 07'389—3@519 from randomisation (years)

0

4 8 12 16 20 24
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Comparative effectiveness of enalapril,
lisinopril, and ramipril in the treatment of
patients with chronic heart failure:

a propensity score-matched cohort study

Kv mortalitet

1004 —
= Ramipril
- —— Lisinopril
S 75 &
2
@
- 504
c
i
log-rank test p=0.16
0 v L) Ll T L) L)
0 20 40 60 80 100 120
Months
Numbers at risk
- 22 517 385 252 152 84 40

- G622 517 402 298 203

119

65

100+

Ukupni mortalitet

—— Ramipril
- —— Enalapril
T 5.
5 » — Lisinopril
@
- 507
c
a
g
g 251
log-rank test p=0.0001
c Ll L) L] L} L) Ll
0 20 40 60 B0 100 120
Months
Numbers at risk
- 3353 2811 2021 1347 787 395 146
- 727 587 450 297 182 100 41
- 643 535 416 310 210 126 70
X 100+
109 = Ramipril
- — Enalapril =
2 751 2 ™
:
;:; 501 § 50-
g 251 g 254
log-rank test p=0.40 log-rank test p=0.25
0 L T L) L) Ll L] 0 T L) L) L) L) Ll
0 20 40 60 80 100 120 0 20 40 60 80 100 120
Months Months
Numbers at risk Numbers at risk
- 6B8 562 407 203 153 75 22 - 538 431 333 216 133 74 33
- 688 553 427 283 174 93 39 - 538 444 445 255 175 103 54

—— Enalapril
= Lisinopril

uropean Heart Journal - Cardiovascular Pharmacotherapy (2018) 4, 82-92
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Probability of survival

0.9~
0.8
.7
0.6
0.5 -
0.4 -
0.3
2=
0.1

Effect of different angiotensin-converting-enzyme
inhibitors on mortality among elderly patients with
congestive heart failure

Louise Pilote MD PhD, Michal Abrahamowicz PhD, Mark Eisenberg MD MPH, Karin Humphries D5c,
Hassan Behlouli MSc PhD, Jack V. Tu MD PhD

- Enalapril
- Captopril

= Ramipril

0.0

|
1

l
2

I |

3 4 5

Time since initial prescription, year

CMAJ2008,178(10):1303-11



Uloga beta blokatora u sréanoj insuficijenciji

Cardiac Disease Effects of B-Blockers Based on RCTs Recommendations
Heart failure with reduced ejection » Reduces mortality » Use widely
fraction » Reduces hospitalizations
Heart failure with mid-range or = Insufficient data on major adverse cardiac » No data to support use without a
preserved ejection fraction outcomes secondary indication (i.e., atrial
fibrillation, hypertension)
= Large RCTs needed
Post ACS Immediate effect: » [nitiate post-ACS in patients without a
» Reduces mortality (pre-reperfusion era data) low blood pressure or clinical evidence of
« Reduces re-infarction decompensated heart failure
= Can increase risk of heart failure and » Start at low doses, and titrate gradually
cardiogenic shock (mainly observed in to avoid adverse effects
patients at higher risk) » Continue treatment for up to 3 years (or
permanently if heart failure with reduced
Longer-term effect: ejection fraction)

» Reduces mortality (pre-reperfusion era data) + Large contemporary RCTs in progress to
study long-term effect in patients
without left ventricular dysfunction

Stable CAD (without recent ACS, and -« Insufficient data on major adverse cardiac » Use for angina
with normal left ventricular function) outcomes » No data to support routine use
= Large RCTs needed

Joseph, P. et al. J Am Coll Cardiol. 2019;74(5):672-82.



Efikasnost BB u zavisnosti od EF

10

Beta-Blockers Versus Placebo:
Adjusted Hazard Ratio & 95% Cl

0.1-

L 4
. -
pbe bt b LT T
*
<20% 20-25% 26-34% 35-39% 40-49% 250%
n=2531 n=3,862 n=5043 n=1919 n=570 n=241

Sinus Rhythm

Primary Qutcomes Secondary Outcomes
All-Cause Mortality @ CV Hospitalization
# CV Death @ CV Death/Hospitalization

Joseph, P. et al. ) Am Coll Cardiol. 2019;74(5):672-82.



CIBIS I: bisoprolol u leGenju
sréane insuficijencije

* Redukcija mortaliteta sa bisoprololom

.. ukupno (n=641) -20% p=0.22
.. bezIM -47% p=0.01
.. sa dilatativnom CMP -53% p=0.01
.. Sa komorskim odgovorom preko 80 otk/min -42% p <0.05

* Redukcija za jednu NYHA klasu kod bolesnika koji su primali ...

... bisoprolol 21% p=0.04
... placebo 15%
* Redukcija u pogledu dekompenzacije -32% p<0.01

koja zahteva hospitalizaciju

e uz izvanrednu toleranciju beta blokade

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



CIBIS li: bisoprolol u leGenju
sréane insuficijencije (NYHA il + IV)

e Placebo
ACE inhibitor + "
diuretik + :
bisoprolol
U bisoprolol grupi doslo je do znacajne redukcije u
Mortalitetu (nezavisno od etiologije) za 34% (p<0.0001)
Iznenadne smrti za 44% (p<0.0011)
Hospitalizacija za 20% (p<0.0006)

Hospitalizacija zbog pogorsanja HSS za 36% (p<0.0001)




CIBIS Il studija
NAGLA SMRT — MONOTERAPIJSKA FAZA

% sudden death

LD ==
Bisoprolol-first vs enalapril-first:
8 versus 16 sudden deaths;
HR 0.50; 95% CI 0.21-1.16; P=0.107
¥ = 1.6% ARR
™ =
Enalapril-first
Bisoprolol-first
50%
N - risk reduction
— - I
O = J
] T T T ] ] ] Time
0 1 2 3 4 5 g (months)
N at risk 505 488 467 454 444 430 251
505 493 476 460 450 444 232



Dobit od fiksnih kombinacija u regulaciji
sistolnog i dijastolnog pritiska

A B
SPC FEC Mean Weight Weight
Man Waight Waight

Stud Total Mean sDTotal Mean 5D Difference MO 95%CI (fixed) {rendom) 5PC FEC
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. Wenk 4
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Summary

Single-pill combination therapy leads to improved
medication adherence and persistence compared
with free-equivalent combination therapy and may
lead to better blood pressure control in patients with
hypertension.

Hypertension. 2021;77:692—-705



Zapocinjanje lecenja fiksnim kombinacijama bolje redukuje KV dogadaje
SBP and DBP Normalization Ratios

Three studies including 653 patients

Study | OR (95% Cl)

Schweizer et al. 2007 : " > 1.63(0.93, 2.83)
Ebbut et al. 1979 : . 1.43 (0.76, 2.68)
Mancia et al. 2004 . : 113 (0.78, 1.64)

Overall 1.30 (0.98, 1.71)

0.5 10 15 20
Favors FC Favors FDC

Hypertension 2010,55:399-407



Prednost fiksnih kombinacija

Epeets a"“‘"e""e—_m
(n=23) 15.0

. 8,
Medication persistence % %
TR, o,
(n=16) &.%: % %
' /%_Q"e{‘ % S
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2, % ‘@
(n=20) 45.0 15.0 {/on}b{g G')o,-e
‘ O, o
DBP reductions* ._ Sg. 'R
e
et 33.3 16.7 %,
Patients achieving BP o’?/;).
targets* (n=9) -E__ %,
| . . . —
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Studies (%) oy

B Significant improvement with SPC therapy
1 Numerical improvement with SPC therapy
[] Similar between both SPC and FEC therapy
B Significant improvement with FEC therapy

Hypertension 2021;77:692-705



Zapocinjanje lecenja fiksnim kombinacijama redukuje KV dogadjaje
kod hipertenzivnih pacijenata

All patients
5762 patients in each cohort) P Value
Acute MI — <.001
Stroke/TIA - 172
HHF S 0311
Overall - .0002
Overall (with death) : .0008
Excluding patients with diabetes or CKD
(803 patients in each cohort)
Acute MI _— 0002
Stroke/TIA -— 02
S . 0875
Overall = 0002
Overall (with death) s 0002
| [ | [ |
0 0.25 0.5 0.75 1.00 1.25

TIA, transient ischemic attack. Combination therapy better Add-on better
Gradman AH, et al. Hypertension. 2013;61:309-318.



Inicijalna primena fiksnih kombinacija i redukcija KV dogadjaja
Podaci iz realnog zivota - Lombardija

44534 ispitanika

HR (95% C|) Zapocinjanje monoterapije

(37078) i zapocinjanje

Any CV event 0.85 (0.74, 0.97) .02 legenja fiksnim
Ischemic heart disease 0.73 (0.56, 0.95) .02 kombinacijama (7456
Cerebrovascular disease 0.83 (0.61, 1.14) .20 Evaluacija rizika od KV
Heart failure 9 (0.54, 1.91) 69 dogadjaj

Atrial fibrillation 0.63 (0.42, 0.94) .02

Primena fiksnih kombinacija
rezultovala je efikasnijom
KV protekcijom

Eur Heart J 2018;39:3654-3661
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