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Diskleymer

Noazars alin ki, bu material Novartis sirkatinin materiallara olab talablarina uygun olaraq hazirlanmigdir va
har bir 6lka ugun Umumi masuliyyatdan imtina va istifada talimatlarini ehtiva edir. Yerli saviyyads istifada

etmazdan avval masul is¢i derman vasitsesinin istifadasi Ug¢ln yerli talimatdaki malumatlara uygunlugu
yoxlamali/tamin etmalidir (qirmizi rangla gostarilmisdir, sistemda tasdiglenmamisdan avval ¢ixarin)

Bu malumatlar yalniz tibb ve aczagiliq sahalerinin iggilori G¢gUn nazarda tutulub. Bu malumat tibb ve ya aczacgiliq sergileri,
seminarlar, konfranslar ve diger oxsar tadbirlerin kecirildiyi yerlerde yayilmali ve ya tibb ve aczacgiliq iscilerine birbasa
oturulmalidir. Malumatin genis ictimaiyyat Ugln algatan edacak istenilen digar Usullarla yayllmasi gadagandir.

Material movcud yerli ganunvericiliyin talablarina, habele Novartis sirkatler qrupunun daxili siyasat ve prosedurlarina uygun
olaraq hazirlanmigdir.

Novartis Pharma Services AG sirkatinin Azarbaycan Respublikasindaki filial, faktiki Unvan: Baki, R.Rza kuc, 75.
Xaste tahlukasizliyi Novartis Ug¢un asas prioritetdir.

Novartis dearmaninin istifadasi ile bagl har hansi slave tesiriniz varsa, zang ederak Novartis Pharma-ya malumat verin
+380 44 389 39 30 ve ya drugs_safety.ukraine@novartis.com e-pogtu ilo.

Toaqdimat Rshimov Uzeyir, MD, FESC,FHFA ESC (Universal Hospital) tecriibesine uygun verdiyi malumata asaslanir.
Novartis teqgdimatda istifade olunan malumatlarin duzgunliyina gora masuliyyst dagimir

U N()VARTIS | Reimagining Medicine



The New England
Journal of Medicine

Copyright, 1971, by the Massachusetts Medical Society

Volume 285 DECEMBER 23, 1971 Number 26

THE NATURAL HISTORY OF CONGESTIVE HEART FAILURE: THE FRAMINGHAM STUDY

PaTrick A. McKeg, M.D., WiLLiam P. Casterir, M.D., PaTricia M. McNAMARA AnD
Wineiam B. Kasner, M.D,, M.P. H.

Table 1. Criteria of CHF.*

MaJor CRITERIA

Paroxysmal nocturnal dyspnea or orthopnea
ye a r Neck-vein distention

Rales

- (1] Cardiomegaly
mortality 60% A imonry ciems
o S, gallop

Increased venous pressure ->16 cm of water
Circulation time =25 sec
Hepatojugular reflux

MinoR CRITERIA

Ankle edema

Night cough

Dyspnea on exertion

Hepatomegaly

Pleural effusion

Vital capacity | ¥a from maximum

Tachycardia (rate of =120/min)
MaJOR OR MINOR CRITERION

Weight loss =4.5 kg in 5 days in response to
treatment




WILLEMS ET AL.

in a number of towns and villages in the environs of
Leuven. Of the 1,031 who received a written invitation,
515 persons decided to participate in the investigation.
All the persons, 208 men over age 65 and 307 women
over age 60, gave a detailed family and personal case
history and underwent a thorough clinical examination
with emphasis on the cardiovascular system.

An antecubital venepuncture was performed with
subjects in the recumbent position. After blood had
been drawn for hematologic and biochemical analyses
the arm to tongue circulation time was determined at
least 30 seconds after the release of the tourniquet.
Each patient had previously been informed and pre-
pared for what he was about to experience. The time
between the quick (usually in 1 second) injection of 5
ml of 10 percent magnesium sulfate and the patient’s
feeling of warmth under the tongue or in the pharynx
was measured. The measurement was repeated 3 to 5
minutes later and, if there was a difference of more than
3 seconds between the 2 measurements, the patient re-
ceived a third injection. The average of the 2 measure-
ments was used for further caleulations. No side effects

How they measure circulation time in 1970s?

sex differences sh
(P <0.01).

Of the examine
talis preparation:
percent of womer
pertensive or diu
and 16.8 percent
gina pectoris was
and in 20.8 perc
claudication was 1
percent of men an

Six men and 4
heart failure. At
men and in 6 won
occurred in 3 men
total atrioventrict

Considering the
both the electrocai
clinical examinati

of the men an¢ ™



VWhere did the
treatment of heart
failure begin?
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A period of prosperity in HF treatment
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A period of prosperity in HF treatment
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History of HF treatment

>~

P

Vasodilators: |
hydralazine/nitrate

ACEis

_—

V-HeFT / A-HeFT
CONSENSUS / SOLVD

~

O

Beta-blockers

Va

ICD and CRT
devices

| 2000s

o

Mineralocorticoid

| |receptor antagonists

CIBIS Il / MERIT / COPERNICUS

RALES / EMPHASIS

| 2010s [

VAD / ARNi
sacubitril/valsartan

SHIFT
PARADIGM-HF

CARE-HF / MADIT-CRT / RAFT
MADIT Il / SCD-HEFT / DANISH

5 year
mortality 50%

| 2020s

sGLT2i
sGC stimulator
Myosin activator

o

DAPA-HF
EMPEROR-Reduced
VERICIGUAT / GALACTIC




Beneficial mechanisms

o N
PGs
T PG,
T PGE,
.
4 N\
Dopaminergic system
T dopamine
\. >
a N
NPS
T ANP
TBNP
S
EFFECTS
Vasodilation
4 blood pressure
4 hypertrophy and fibrosis
natriuresis
diuresis

myocardial relaxation

Heart failure
1l LVEF
1 cardiac output

1 perfusion of vital organs

Neurohormonal
imbalance

Neurohumoral mechanisms of HF

Pathological mechanisms

[

%

SNS i

T norepinephrine
1 beta-1 adrenergic
receptors .

/

.

RAAS N

T renin
T aldosterone
T All )

7

.

Vasopressin- o
arginine system
T vasopressin

J

- = =

EFFECTS \
Vasoconstriction
peripheral vascular
resistance
sodium retention
water retention
preload
afterload
hypertrophy and fibrosis/




pregnant

to a new
drug




Neurohormonal antogonists in HF treatment

1. ACEi / ARB 4

2. BB

3. MRA [

4. Direct Renin inhibitors
5. Neprilisin Inhibitors

6. Vasopressin R inhibitors
/. Endotelin R inhibitors




Why not without the ARB?

Valsartan/Sacubitril

ARB + NEPI
Vasoconstriction . .
Sodium retention A_T_R Natrufretlc VasadiEan
Inflammation = Substance P — Metabolites Peptides — Natriuresis
Fibrosis (ANP, BNP, CNP)
Ang I
4 &
S AE NEP >
Ang |
e v
Renin —— Inactive
Angiotensinogen endothelin-1, Peptides
ADM, Metabolites
glucagon,
APP amyloid B
l v JP
Bradykinin Metabolites
Vasodilation
Natriuresis

Fibrinolysis




OMAPATRILAT = NEP1 + ACEI

Anjioneurtic edema



Sacubitril + ACEi

Anjioneurotic edema



Sacubitril + ARB

uiee



Neurohormonal antogonists in HF treatment

1. ACEi / ARB 4

2. BB

3. MRAF

4. Direct Renin inhibitors X

5. Neprilisin inhibitors

6. Vasopressin R inhibitorlars X
/. Endotelin R inhibitorlars )




Sacubitril /Valsartan

Sacubitril Valsartan
Neprilysin Angiotensin II

! !

T Natriuretic peptide —l— ! Renin—angiotensin—aldosterone

Blood pressure

Water and sodium retention

Overactivation of the Sympathetic nervous system

Ventricular remodeling b
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treatmenw



What is the gender is ARNI?



First trial of ARNI

e NEW ENGLAND
JOURNAL of MEDICINE

ESTABLISHED IN 1812 SEPTEMBER 11, 2014 VOL. 371 NO. 11

Angiotensin—Neprilysin Inhibition versus Enalapril
in Heart Failure

John J.V. McMurray, M.D., Milton Packer, M.D., Akshay S. Desai, M.D., M.P.H., Jianjian Gong, Ph.D.,
Martin P. Lefkowitz, M.D., Adel R. Rizkala, Pharm.D., Jean L. Rouleau, M.D., Victor C. Shi, M.D.,
Scott D. Solomon, M.D., Karl Swedberg, M.D., Ph.D., and Michael R. Zile, M.D.,
for the PARADIGM-HF Investigators and Committees*




PARADIGM-HF: XUC olan pasiyentlorde ARNInin
prognoza tasiri

Urak-damar olimuinin nisbi riskinin azalmasi + U(; 200/
sebabiyle xestexanaya yerlasdirma O iN=0.80(95% Ei: 0,73-0.87) p < 0,001

Urak catismazh§i sebsbinden o/ _
xostoxanaya yerlasdirma nisbi riskinin azalmasi 21 A) N'=0.79 (95% EL: 0.71-0,89) p < 0,001

Urak-damar oluUmunun nisbi riskinin azalmasi 20 0 iN=0,80(95% EI: 0,71-0,89) p < 0,001

Istonilan sababdan 0
nisbi 0lum riskinin azalmasi 1 6 A) IN = 0,84 (95% EI: 0,76-0,93) p < 0,001

PARADIGM-HF: UCaAF olan pasiyentlerde beynalxalq, tesadiifi edilmis, ikiqat kor, hadisslers esaslanan, paralel gruplarda, aktiv nezaratli tedqigat;

orta musahide 27 ay; n=8442

*Enalapril miqayisali darman kimi istifade edilmisdir I B

McMurray JJV ve b. NEJM. 2014;371:993-1004 b NOVARTIS | Reimagining Medicine



FIGURE 1 Angiotensin Receptor/Neprilysin Inhibitor Prescription Rate at Hospital Discharge From July 2015 to June 2016
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Among eligible Get With the Guidelines-Heart Failure hospitalizations for heart failure with reduced ejection fraction (ejection
fraction =40%), the angiotensin receptor/neprilysin inhibitor (ARNI) prescription rate at hospital discharge is low but has increased since U.S.
Food and Drug Administration (FDA) approval. The gray line defines the 6-month mark since FDA approval (January 1, 2016).




ESC GUIDELINES

European Heart Journal (2016) 37, 2129-2200

doi10.1093/eurheartj/ehw128
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Patient with symptomatic®* HFrEF® Bl crass 1

-

Therapy with ACE-I° and beta-blocker
(Up-titrate to maximum tolerated evidence-based doses)

Still symptomatic
and LVEF =35%

Yes |

Add MR antagonist®®

Yes

Still symptomatic
and LVEF =35%

Yes |

Class lla

(up-titrate to maximum tolerated evidence-based dose)

\ J

A\

v '

Able to tolerate Sinus rhythm,
ACEI (or ARB)"s QRS duration =130 msec

ARNI to replace =SETE S need for
ACE-I CRu

If LVEF <35% despite OMT
or a history of symptomatic VT/VF, implant ICD
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Resistant symptoms

-]

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

These above treatments may be combined if indicated

:

Sinus rhythm,"
HR =70 bpm

!

Ivabradine

lNo
~

No further action required
Consider reducing diuretic dose



Urak catismazligi rohbar
- tovsiyyslerinda tezadl hallar

Uzeyir Rehimov

\/
A

19-20 Dekabr 2020 IX Milli Kongres

Sacubitril/Valsartan
kombinasiyasi UG
terapiyasinda ACEi avaz eda
bilermi?

VEF 235% daspite OMT
o symptomatic VIIVF, impdant ICD

or 2 his

B Cass)
Patlent with symptomatic* HFrEF* e
A
(
Able to tolerate Sinus rhythm, Sinus rhythm *
ACEl (or ARB)'* QRS duration 2130 msec HR 270 bpm

| }
R s —

These above treatments may be combined If indicated

-] [

Consider digoxin or HISDN No further action required
or LVAD, or heart transplantation Consider reducing diuretic dose
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Event free survival: Comparison of contemporary and conventional
therapy

Comprehensive Therapy

6 1 (ARNI, B-blocker, MRA, & SGLT2i)
. ®
A14 1 o ® “ ® ®
@ 12 e :
> . .
— K
S 101 .
e .
> 8 .
w Kl ° . a
8 6 ? ° iglld ™ e . W e ’
—
(F . . . ® « o
Y A Limited Conventional Therapy o
S 41 (ACEi/ARB + B-blockers) e o o
>
w o, |
0 . L ) L . g |
55 60 65 70 75 80

Age (years)

3 RKC- ¢arpaz tehlili: EMPHASIS-HF (n=2737), PARADIGM-HF (n=8399), and DAPA-HF (n=4744).

1 T sl Medilie
Vaduganathan M, Claggett BL, Jhund PS ve b. Lancet. 2020 Jul 11:396(10244):121-128. doi: 10.1016/S0140-6736(20)30748-0 ) NOVARTIS | Reimagining Medicine



Estimated Cumulative Benefits for All-Cause Mortality of
Evidence-Based Medical Therapies for Patients With Heart
Failure and Reduced Ejection Fraction

Butun sabablardan olum Oliim hallari, Butun sabablardan miitlaq

Bazal terapiya T Do
ply riskinin nisbi azalmasi, % 24 ay, % olum riskinin azalmasi, %

Terapiya yoxdur - 35
ARNI (plaseboya garsi) 28 25 10
BB 35 16 9
MRA 30 12 5
SGLT2i 17 10 2
Kvadroterapiya* 73 10 26

*ARNI, BB, MKRA, SGLT2i

**4 gsas qrupu ehtiva edan, 1 8limlin garsisini alan terapiya ile 24 ay arzinde NNT = 3,9. Alinan natica, bir-birinin effektivliyini takrarlamadan

va zaiflatmadan bitin derman qruplarinin effektivliyinin kumulyativ olmasi ehtimalina asaslanir; ssas qruplardan har bir dermanin istifadesi U) NOVARTIS | Reimagining Medicine
nazaratda va optimal dozalarda apariimisdir '

Bassi NS, va b. JAMA Cardiol. 2020 Aug 1;5(8):948-951. doi: 10.1001/jamakardio.2020.0898.



ARNI: which dose to begin and
how to titrate



ARNI dosage for special group of patients

ARNI baslamazdan 36 saat avval ACFi-nin lagvi, agar avvallar ACFi-lar olmussa

OHALI ilkin dozalar Sak/Val

Yiiksok dozalarda ACFi _ Gunda 2 dafa 49/51 mq
Enalapril-in Umumi gundalik dozasi 2 10 mq va ya basqga ACFI-nin terapevtik ekvivalent
dozasi

Yuksak dozada ARB
Valsartanin umumi gundalik dozasi 2160 mq va ya digar ARB-nin terapevtik ekvivalent
dozasi

ilk dafe ARNI toyinati _ Giinda 2 dafa 24/26 mq
Asagi vo ya orta dozada ACFI _

Enalapril-in Umumi gundalik dozasi < 10 mq va ya basqga ACFI-nin terapevtik ekvivalent
dozasi

ARB-larin agsagi ve ya orta dozalari
Valsartanin imumi gilindalik dozasi 2160 mq va ya digar ARB-nin terapevtik ekvivalent
dozasi

GFS < 30 ml/daqg/1,73 m?
Child-Pugh Sinif B
Yas 2 75 yas

Urek Catismazligi Miialicasinin Optimallagdiriimasi iigiin 2021 Yenilomasinden 2017 ECDP-a uygunlasdiriimisdir, Amerika Kardiologiya Kollecinin Hall

' | / TIS eimagining Medicine
Desttina Nazarat Komitasinin Hesabati ) NOVARTIS | Wesagitig



According to the TITRATION HF study, 80% of patients with

SAT=< 120 mm Hg reached the target dose with gradual dose
escalation

P-dayariarl

: . of amcy P-dayari® b
B Dozanin artinimasinin "konservativ O Dozanin artiriimasinin siratli rejim gt alagalar

835% =

=2140mmc.s. | 0,689
| 82.2%

Asagi SAT (= 100 mm c.s.) olan
e o218 pasiyentlarin aksariyyati hadof

_ ™ | dozalara dozs bilor v
804% ] 0,925

111-120mme.s.

703% | sakubitril/valsartan terapiyasindan
“ | | faydalana bilor

100-110mme.s. 67.6% | =
0 ;0 40 80 ;O 12)0

Effektiv mialicaya nail olan pasiyentiarin nisbati (%)

aP-dayari SAT 100—110 mm c.s. grupu ile miiqayisalera aiddir.

bQarsliligl slage P-dayarleri SAT kateqoriyasi ve dozanin artiriimasi rejimi arasinda qarsiligh slage Ggln dayarlerdir
*Har qrupda 12 hafts arzinde dozani kesmadan ve ya dozani azaltmadan Uperio ™a-nin hadaf dozasina (gindas iki defe
200 mq) nail olan va saxlayan xastalarin nisbati 1 -

*SAT sistolik arterial tezyiq

Urak catismazliginda sakubitril/valsartan (LCZ696) gabulunun baslanmasi: TITRLBM® naticaleri, iki yuxari titrlema rejiminin b NOVARTIS l e G
ikigat kor, tesadifi miqayisasi. https://doi.org/10.1002/ejhf.548



https://doi.org/10.1002/ejhf.548

Initiation of simultaneous therapy with 4 drugs as an alternative

to a titrated regimen

AR B E D10 0 RA
Gin1 Asagi doza Asagi doza Asagi doza Standart doza
Gilin 7-14 Davam et Dozumliiliiya gora titrlayin Davam et Davam et
Giin 14-28 Dozumliililya gora titrloayin | Doziimlilliya gora titrlayin | Doziimliliiya gora titrlayin Davam et
Giin 21-42 Dozumliliys gora titrlayin | Doéziuimliilliiya gora titrlayin Davam et Davam et

Stephen J. Greene, MD, va b. JAMA Cardiol. 2021;6(7):743-744. doi:10.1001/jamacardio.2021.0496

U) NOVARTIS | Reimagining Medicine




ARNI: WHEN TO BEGIN



Hadisalar (%)

207

—_
o
1

2 PIONEERHF

Decrease of CVE

Oliim, UG yenidan xastaxanaya yerlagdirma, LVAD,
transplantasiya siyahisi

HR = 0.54; 95% C1 0.37, 0.79 £paiapril Ne 421 16.8%
P =0.001 N=441
NNT =13

9.3%

Sakubitril/
Valsartan
Ne 440

Erik J. Velazquez, MD, David A. Morrow, MD, MPH, Adam D. DeVore, MD, MHS, Carol |. Daffy, DO, Andrew P. Ambrosy, MD, Kevin McCague, MA, Ricardo Rocha, MD, and Eugene

1 T T T T

7 14 24 28 35 42 49 56

Rari&omizasiyadan sonraki muddat (haftalar)

1 T

ilkin dayardan faiz deyigsmasi

LVEF < 40%

Decrease in NT-proBNP Ivi

10 1
. Sakubitril/valsartan iI
Enalapril daha ¢ox azalma
S | C119%, 37%; P <0.0001
=20 1
=30 1
=40 1
_50 i
Sakubitril/

Bl Valsartan
—70 T T T T T T T T T

Osas xatt 1 2 3 4 5 6 7 8

Randomizasiyadan sonraki miiddat (haftalar)

U> NOVARTIS | Reimagining Medicine

Braunwald, MD, PIONEER-HF Investigators*The New England Journal of Medicine tg¢ln. 24 noyabr 2018-ci il tarixinde nejm.org saytindan endirilib.
https://doi.org/10.1056/nejmoa1812851



https://doi.org/10.1056/nejmoa1812851

@ ESC B A (ORI HA2902: 299 FASTTRACK CLINICAL RESEARCH

European Society hps:f/dol.org/10.1093/eurheart)/ehad 344 i i i
prpssier ki P 2 urheart|/eh Heart failure and cardiomyopathies

)
Sacubitril/valsartan in heart failure with mildly LVEF>40-45%
reduced or preserved ejection fraction: a
pre-specified participant-level pooled analysis
of PARAGLIDE-HF and PARAGON-HF

PARAGLIDEHF ”PAHAGONHF
with recent worsening HF event
(HF hospitalization, urgent HF +

with recent HF
gVisit, or ED visit) within 30 days hospitalization <30 days

L & tm

Prespecified, participant-level pooled analysis (n=1 088)
Primary endpoint: total worsening HF events and CV death

Mean cumulative events (per 100 patients) Valsartan
80+ 345 (29.4-40.8)
RR 0.78 (0.61-099); P=0.042 per 100 py .
e Absolute risk difference 7 per 100 py Rasratio ‘955G
601 NNT 14 patients treated
All p: : 7 61-0.99 il

. o &yt o pravest 1. et participants 078 0.61-0 ‘
07 LVEF<60% 070  0.51-095 JEE S
30 Sacubitril/Valsartan

275 (224-34.0)
201 per 100 py LVEF>60% 104  067-162 ' I' 1
O- I v 1 v )
1 oS _. " 2
0- Rate ratio

0 5 1 15 2 Favours Sac/Val  Favours Val

Years since randomization



Where to start: in or out of
hospital?



Journal of the American Heart Association

ORIGINAL RESEARCH

INn-Hospital or Out-of-Hospital Initiation of
Sacubitril/Valsartan Versus Valsartan in
Patients With Mildly Reduced or Preserved
Ejection Fraction After A Worsening Heart
Failure Event: The PARAGLIDE-HF Trial



In-hospital Randomization

Overall

3.9%
CV Death

11.4%

HF Hospitalizations
14.1%

N
o

Urgent HF Visits

26.2%

Change in NT-proBNP
21.5%

Ties

33.7%
Overall

35.2%

CV Death

HF Hospitalizations

Urgent HF Visits

Change in NT-proBNP

35.2% Ties

. Sacubitril/Valsartan Winner
. Valsartan Winner
Ties

Out-of-hospital Randomization

30.5%

25.9%

4.5%

—E

9.2%

30.1%

21.3%

25.9%

43.6%




LVEF improved: stop or
continue



Withdrawal of pharmacological treatment for heart failure
in patients with recovered dilated cardiomyopathy
(TRED-HF): an open-label, pilot, randomised trial

Brian P Halliday, Rebecca Wassall, Amrit S Lota, Zohya Khalique, John Gregson, Simon Newsome, Robert Jackson, Tsveta Rahneva, Rick Wage,
Gillian Smith, Lucia Venneri, Upasana Tayal, Dominique Auger, William Midwinter, Nicola Whiffin, Ronak Rajani, Jason N Dungu,
Antonis Pantazis, Stuart A Cook, James S Ware, A John Baksi, Dudley | Pennell, Stuart D Rosen, Martin R Cowie, John G F Cleland, Sanjay K Prasad

Daxiletma meyarlari llkin son noqte — xastaliyin

tokrarlanmasi alamatlori

Diagnoz DKMP

: _ _ “Barpa” 1. SMAF-In > 10% ve 50%-den asagi azalmasi
g!ﬁ‘i”o.s“ka Vagkﬂi\“g-'n SMAF > 50% 2. SM SDH-de artim>normal dayarin 10%-i
ralaslyasi vo Normal SM SDH 3. NT-pro-BNP-ds ikigat artim va > 400 ng/I-dan
<40% indeksi NT-pro-BNP daha cox
<250 ng/INYUAUC FS | 4. UC-nin askar simptomlari
Dizayn
Terapiyanin davami
8 haftadan sonra ziyarat 16;\:_‘_ ha_ftade 6-c1 ayda
W uayina Miayina
Skrining Klinika, NT-pro- Klinika, NT-pro-
Simptomlar, anket, BNP. MRT BNF; MRT
NT-pro-BNP, MRT Terapiyanin ' ’
dayandiriimasi
Her 4 hafteden bir ziyarat
randomizasiya krossover
Brian P Halliday ve basgalari Lancet 11 noyabr 2018-ci ilde onlayn nasr edilmisdir. Lancet. 2019-cu il 5 yanvar;393(10166):61-73. doi: 10.1016/S0140-6736(18)32484-X. ) NOVARTIS | Reimagining Medicine

Epub 2018 11 noyabr.
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Withdrawal of pharmacological treatment for heart failure
in patients with recovered dilated cardiomyopathy
(TRED-HF): an open-label, pilot, randomised trial

Brian P Halliday, Rebecca Wassall, Amrit S Lota, Zohya Khalique, John Gregson, Simon Newsome, Robert Jackson, Tsveta Rahneva, Rick Wage,
Gillian Smith, Lucia Venneri, Upasana Tayal, Dominique Auger, William Midwinter, Nicola Whiffin, Ronak Rajani, Jason N Dungu,

Antonis Pantazis, Stuart A Cook, James S Ware, A John Baksi, Dudley | Pennell, Stuart D Rosen, Martin R Cowie, John G F Cleland, Sanjay K Prasad

50 Event rate 45-7% (95% Cl 28.5-67-2); p=0-0001
40
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Withdrawal of Guideline-Directed Medical
Therapy in Patients With Heart Failure and
Improved Ejection Fraction

Christian Basile®, MD; Fedx Lindberg®™, MD, PhD; Lina Benson®, MSc: Fedarica Guidett®, MD; Ut Dahistrom@, MD, PhD;
Massima Francesco Piepoll MD, PhD; Peter Mol PharmD, PhD; Raffasde Scorzaf®, MD, PhD; Ado Pietro Magaion @, MD;
Lars H, Lund®, MD, PhD; Giankiig Savaresed®, MD, PhD
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Figure 2. Kaplan-Meier estimates of the cumulative incidence for the primary outcome of time to first cardiovascular mortality

or heart failure hospitalization in the overall and weighted populations.

Circulation. 2025;151:931-945. DOI:
10.1161/CIRCULATIONAHA.124.072855



ARNI and DM



Angiotensin—Neprilysin Inhibition versus Enalapril
in Heart Failure

John J.V. McMurray, M.D., Milton Packer, M.D., Akshay S. Desai, M.D., M.P.H., Jianjian Gong, Ph.D.,
Martin P. Lefkowitz, M.D., Adel R. Rizkala, Pharm.D., Jean L. Rouleau, M.D., Victor C. Shi, M.D.,
Scott D. Solomon, M.D., Karl Swedberg, M.D., Ph.D., and Michael R. Zile, M.D.,
for the PARADIGM-HF Investigators and Committees*

Medical history — no. (%)

Hypertension 2969 (70.9) 2971 {70.5)
| Diabetes 1451 (34.7) 1456 (34.6) |
Atrial fibrillation 1517 (36.2) 1574 (37.4)

SD xastalarinds de ARNI effektivdir va giivenlidir
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Reduced insulin requirements during Yuperio™
therapy

Insulin terapiyasinin baglanmasi — AGFi*
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U.v NOVARTIS | Reimagining Medicine
Seferovic va b. Lancet Diabetes Endokrinol. 2017 [Epub] doi:10.1016/S2213-8587(17)30087-6
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CKD and ARNI



PARADIGM-HF: Effect of ARNI and ACE on plasma potassium
levels when using MRA

MRA gabul edan pasiyentlarda plazma kalium saviyyalori
4,7

@ /CF"
T T () Uperio TM

4,6 T

% .~ 1 -3/( +

€ O ‘ ®

£ : \®, 0

. O—Q ® + 4

? Ve Q @ )

@ (0 o

> | ) -

= 4

S

CD —t

o

+

e
4,4

1il 21l 3il
Randomizasiyadan sonraki vaxt, il

*Enalapril muqgayisali derman kimi istifade edilmisdir

PARADIGM-HF: UCaAF olan pasiyentlerde beynalxalq, tesadiifi edilmis, ikigat kor, hadisslere esaslanan, paralel qruplarda, aktiv nazaretli tedgiqat; orta miisahide U s — .
27 ay; n=8442 > NOVARTIS | Reima ginin g Medicine

Desai AS va b. JAMA Kardiol. 2016; doi:10.1001/jamacardio.2016.4733



PARADIGM-HF: Incidence of severe hyperkalemia
(K+> 6 mmol/l) in patients receiving MRA
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*Enalapril miqayisali darman kimi istifade edilmisdir

Ei 1,37 (95% EI 1,06—1,76); p=0,02

PARADIGM-HF: UCaAF olan pasiyentlerde beynalxalg, tesadiifi edilmis, ikigat kor, hadisslere esaslanan, paralel qruplarda, aktiv nezarstli tedqiqat;
orta musahide 27 ay; n=8442

Desai AS va b. JAMA Kardiol. 2016; doi:10.1001/jamacardio.2016.4733
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ARNI improves the prognosis of patients with HFrEF and
CKD

BUTUN SOBOBOLORDON OLUM

—— ARNI-siz grup

—— ARNIila gru S o Haqiqi klinik praktikada, bir
e >, 1 39% illik miisahidedan sonra
pasiyentler
ARNI gabul edan HFrEF ve
XBC ila butun sabablardan
, , olum riskinin 39% azaldigini
— , numayisg etdirdi

omsal

HR 0.63 (0.4 2.92): PF=.0),
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Musahide muddati, gtinlar

*Tayvanda iki goxmerkazli kohortadan olan pasiyentlerin tehlili n=3281, o ciimledan tGFS olan 661 pasiyent < 1,73 m?2 -a 30 ml/daq, 1 il miisahide

Chang H. Yu., va b. Mayo Clin Proc. January 2023;98(1):88-99. ! NOVARTIS | Reimagining Medicine



PARADIGM-HF: the incidence of renal dysfunction requiring
discontinuation of therapy was 2 times lower in the
sacubitril/valsartan group
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ARNI ACFi*

*Enalapril mtqayisali derman kimi istifade edilmisdir
PARADIGM-HF: UCaAF olan pasiyentlorde beynelxalq, tesadiifi edilmis, ikiqat kor, hadisalere esaslanan, paralel gruplarda, aktiv nezarstli tedgigat; orta

musahide 27 ay; n=8442 ') NOVARTIS | Reimagining Medicine
McMurray JJV ve b. N Engl J Med. 2014;371:993-1004 ¢ Lo



In patients with HF, ARNI slows the progression of CKD compared
with ACE inhibitors

48 ay arzindos ilkin gostorici ilo miigayisado tGFS soviyyosinda azalma
(ml/daq/1,73 m2)

0 &&=
-2 =
3 .
E' & | 7,8 (95% EI 9,6-6,0)
O ™ 4
-~
< =
Eg ©°
3 =2
2E _g-
£ % Enalapril
o X - .
= g; -10 10,2 (95% EI 12,1-8,3)
& —12 —e—Enalapril
Sakubitril/Valsartan
—14
TTTTTT 1 1 1 1 T T T 1 ] || T 1
1 8 12 16 20 24 28 32 36 40 44 48
| Entre Tasadfi edilma Aylar

PARADIGM-HF — beynalxalq tesadiifi edilmis, ikiqat kor, hadisslere asaslanan, aktiv nezarst, orta miisahids 27 ay, SMAF <40% olan XUC
pasiyentloeri ilo paralel gruplarda tedqigat

El, etimad intervali; tGFS, toxmin edilon glomerular filtrasiya derecesi; XBX - xroniki bdyrak xestaliyi

*Enalapril miigayissli derman kimi istifade edilmisdir "\) NOVARTIS

Damman va b., JACC Heart Fail. 2018 DOI: 10.1016/j.jchf.2018.02.004



ARNI slows the progression of CKD in patients with LVEF
<40% in practice

m Dializ
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*Tayvanda iki coxmarkezli kohortadan olan pasiyentlerin tahlili n=3281, o climledan tGFS olan 661 pasiyent < 1,73 m?2 - 30 ml/deq, 1 il misahids !', NOVARTIS | Retmagining Medicine

Chang H. Yu., va b. Mayo Clin Proc. January 2023;98(1):88-99.



PARADIGM-HF: Loop diuretic dose escalation is less common
in patients receiving ARNI therapy compared to ACE inhibitors

ilgak diuretiklarinin dozasinin deyisdirilmasi
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*Enalapril miigayisali derman kimi istifads edilmisdir; ACFi — angiotenzin geviran ferment inhibitoru

PARADIGM-HF: UCaAF olan pasiyentlerde beynalxalq, tesadiifi edilmis, ikigat kor, hadiselere esaslanan, paralel gruplarda, aktiv nezarstli tedqiqat;

orta mugahides 27 ay, n=8442 U> NOVARTIS | Reimagining Medicine
Vardeny O. va bagqalari. Circulation. 2016;134:A17948



ARNI and hemodialysis

Journal of the American Heart Association

ORIGINAL RESEARCH

Sacubitril/Valsartan in Patients With

Heart Failure and Concomitant End-Stage
Kidney Disease

Chih-Yuan Niu, MD; Shang-Feng Yang ‘&, MD, PhD; Shuo-Ming Ou, MD, PhD; Cheng-Hsueh Wu, MD;
Po-Hsun Huang “&, MD, PhD; Chung-Lieh Hung “&*, MD, PhD; Chih-Ching Lin, MD, PhD; Szu-Yuan Li “&*, MD, PhD




Journal of the American Heart Association

ORIGINAL RESEARCH

Sacubitril/Valsartan in Patients With
Heart Failure and Concomitant End-Stage
Kidney Disease

Chinh-Yuan Niw, MD; Shang-Feng Yang * 2, MD), PhD; Shuo-Ming Ou, MD, PhD; Cheng-Hsuaeh Wu, MD
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ORIGINAL RESEARCH

Sacubitril/Valsartan in Patients With
Heart Failure and Concomitant End-Stage
Kidney Disease

Chih-Yuan N, MD; Shang-Feng Yang &, MD, PRD; Shuo-Ming Ou, MD; PhD; Cheng-Hsueh Wu, MD
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Functional mitral
insuficiency and ARNI



PRIME: effect of sacubitril/valsartan on the
severity of mitral regurgitation in HF

MRES (Mitral Requrgitasiya Effektiv Sahasi) Mitral requrgitasiya hacmi
0,0% 0,0%
L 50% 2,0%
(7]
i i o
g -100% 0.0% 4,0%
- _ -4,3%
o -150% € 6,0%
P c
S 3
2 -20,0% T 80%
S
é’ -25,0% < %05 -10,0% p< 2)5305
n= =
-30,0% -12,0%
-30,0% 11,6%
-35,0% -14,0%
mARNi mValsartan =ARNI = Valsartan
U) NOVARTIS I Reimagining Medicine

Coxmerkazli, perspektivli, ikigat kor, aktiv nazaratli tedgiqat, 12 ay; n=118
Kang DH. va b. Circulation. 2019;139:1354—-1365



PRIME: ARNI helps reduce left ventricular volume in HF

SM hacmi, ml
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Coxmarkazli, perspektivli, ikigat kor, aktiv nazaratli tedqgiqat, 12 ay; n=118
Kang DH. va b. Circulation. 2019;139:1354—-1365
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ARNI and Arrhythmias



ARNI reduces the risk of sudden cardiac death in patients with CKD

and AF-.
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McMurray JJV ve b. Eur J Heart Fail 2014;16:817-25; 1 = =
McMurray JJV ve b. Eur J Heart Fail 2013;15:1062—73; Middlekauff HR ve b. Circulation/ 1991; 84: 40-48. > NOVARTIS | Reimagining Medicine




de Diego Study: ARNI reduces the number of NSVT episodes

120 HFrEF pasiyent + ICD ve ya ICD/CRT + uzaqdan HolterEKQ

RAAS blokatoru + MRA + BB ARNIi + MRA+ BB
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MT — madacik taxikardiyasi, IKD -implantasiya edile bilon kardioverter-defibrilator, CRT — resinxronizasiya eden cihazi

d)‘ NOVARTIS | Reimagining Medicine

de Diego C. va b. Heart Rhythm. 2018. https://doi.org/10.1016/j.hrthm.2017.11.012
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Epizodlar, %

De Diego Study: ARNI significantly reduced the frequency of sustained VT
and ICD shock episodes
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ARNI reduces the number of
ICD/CRT indications and the
risk of SCD.



Heart failure

ORIGINAL ARTICLE

European Heart Journal Open (2021) 2, 1-10
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PARADIGM-HF: Effect of ARNI on the quality of life of
patients with HF in different aspects compared to ACEi

*p <0,05 Oziiniiz sarbast geyinin _ _
] | |:| Orijinal analiz
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PARADIGM-HF: UCaAF olan pasiyentlerde beynaslxalq, tesadiifi edilmis, ikigat kor, hadisslers asaslanan, paralel gruplarda, aktiv nazaratli tedgiqat;

orta musahide 27 ay; n=8442

SMAF < 40% olan XUC olan pasiyentlards tedqigat; CHF — (rak ¢atismazli§i; *enalapril miiqayisali derman kimi istifade edilmisdir; KCCQ = Kanzas City
Kardiyomiyopatiya Anketi — Kardiomiopatiyasi olan pasiyentler t¢lin Kanzas anketi

Chandra A, ve b. JAMA Kardiol. doi:10.1001/jamacardio.2018.0398

U> NOVARTIS | Reimagining Medicine



ARNI in HFmrEF and HFpEF



Pharmacological Treatments in )
Heart Failure With Mildly Reduced
and Preserved Ejection Fraction

Systematic Review and Network Meta-Analysis

Stefanos Zafeiropoulos, MD, MS, PuD,"" loannis T. Farmakis, MD, MS,* loannis Milioglou, MD, MS,"

Ioannis Doundoulakis, MD, MS, PuD,"” Eiran Z, Gorodeski, MD," Stavros V. Konstantinides, MD, PuD,""

Lauren Cooper, MD,"" Stavros Zanos, MD, PuD,” Stavros Stavrakis, MD, PuD,' Grigorios Giamouzis, MD, MS, PuD,"
Javed Butler, MD, MPH, MBA,™" George Giannakoulas, MD, PuD"

RESULTS The authors identified 13 studies with a total of 29,875 patients and a mean LVEF of 56.3% + 8.7%. ARNI,
MRA, and SGLT2i separately, but not RASI, BB, or digoxin, reduced the primary composite outcome compared with
placebo. The combination of ARNI, BB, MRA, and SGLT2i was the most effective (HR: 0.47 [95% Cl: 0.31-0.70]); this was
largely explained by the triple combination of ARNI, MRA, and SGLT2i (HR: 0.56 [95% Cl 0.43-0.71]). Results were
similar for CV death (HR: 0.63 [95% Cl 0.43-0.91] for ARNI, MRA, and SGLT2i) or total HHF (HR: 0.49 [95% Cl 0.33-
0.71] for ARNI, MRA, and SGLT2i) alone. In a subgroup analysis, only SGLT2i had a consistent benefit among all LVEF
subgroups, whereas the triple combination had the greatest benefit in HFmrEF, robust benefit in patients with LVEF 50%
to 59%, and a statistically marginal benefit in patients with LVEF =60%.

CONCLUSIONS In patients with HF and LVEF>40%, the quadruple combination of ARNI, BB, MRA, and SGLT2i
provides the largest reduction in the risk of CV death and HHF; driven by the robust effect of the triple combination of
ARNI, MRA, and SGLT2i. The benefit was more pronounced in HFmrEF patients. (J Am Coll Cardiol HF 2024;12:616-627)
© 2024 by the American College of Cardiology Foundation.



FIGURE 3 Treatment Effects in HFmrEF and HFpEF Patients
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Treatment effects in heart failure with mildly reduced ejection fraction (HFmrEF) and heart fallure with preserved ejection fraction (HFpEF) patients on (A) the primary
outcome, (B) cardiovascular death, and (C) total heart failure hospitalizations compared with placebo. EF = ejection fraction; other abbreviations as in Figure 2.




FIGURE 4 Treatment Effects in HFpEF Patients Using an LVEF Cutoff of 60%
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Treatment effects in patients with a left ventricular ejection fraction (LVEF) 50% to 59%, and =60% on (A) the primary outcome, (B) cardiovascular death, and (C)
total heart failure hospitalizations compared with background therapy of RASI. Abbreviations as in Figure 2.




A Complex Intervention Primary Outcome HR [95% CI] z PValue

ARNI + BB + MRA + SGLT2i 0.47 [0.31-0.70] -3.70 <0.01
RASI + BB + MRA + SGLT2i 0.51 [0.34-0.74] -3.46 <0.01
ARNI + MRA + SGLT2i —_— 0.56 [0.43-0.71] -4.61 <0.01
ARNI + BB + SGLT2i = 0.57 [0.40-0.82] -3.04 <0.01
ARNI + BB + MRA - 0.58 [0.39-0.86] -2.70 <0.01
RASI + BB + SGLT2i B 0.62 [0.44-0.87] -2.76 <0.01
RASi + BB + MRA - 0.63 [0.43-0.92] -2.41 0.02
MRA + SGLT2i —= 0.66 [0.54-0.80] -4.18 <0.01
ARNI + SGLT2i —— 0.68 [0.57-0.81] -4.29 <0.01
ARNI + MRA —_— 0.69 [0.55-0.88] -3.08 <0.01
-

——

—

—

ARNI + BB 0.71 [0.50-1.01] -1.91 0.06
RASi + BB ; 0.77 [0.55-1.07] -1.56 0.2
RASi + Dig
BB
RASi

: 0.81 [0.63-1.04] -1.69 0.09
i 0.84 [0.61-1.15] -1.08 0.28
092 [0.83-1.01] -1.75 0.08

- |



B Complex Intervention Cardiovascular Death HR [95% CI] z PValue

ARNI + BB + MRA + SGLT2i = 055 [0.32-0.95] -2.16 0.03
RASI + BB + MRA + SGLT2i -+~ 0.58 [0.35-0.96] -2.14 0.03
ARNI + BB + MRA Es 0.62 [0.37-1.04] -1.82 0.07
ARNI + MRA + SGLT2i = 0.63 [0.43-0.91] -2.43 0.01
RASI + BB + MRA —- 0.64 [0.40-1.05] -1.78 0.07
MRA + SGLT2i —il— 0.67 [0.50-0.89] -2.71 <0.01
ARNI + MRA == 0.70 [0.49-0.99] -2.00 0.05
ARNI + BB + SGLT2i o 0.75 [0.47-119] -1.22 0.22
RASI + BB + SGLT2i ™ 078 [0.51-1.20] -1.13 0.26
ARNI + BB -+ 0.83 [0.53-1.30] -0.80 042
ARNI + SGLT2i —i 0.85 [0.65-1.10] -1.21 0.23
RASI + BB = 0.87 [0.58-1.30] -0.67 0.50
BB ] 0.88 [0.60-1.29] -0.65 0.52
RASI 0.99 [0.87-1.12] -018 0.85
RASI + Dig : 0.99 [0.71-1.38] -0.07 0.95
0.5 1 2



C Complex Intervention

ARNI + BB + MRA + SGLT2i
ARNI + BB + SGLT2i

RASi + BB + MRA + SGLT2i
ARNI + MRA + SGLT2i
ARNI + BB + MRA

RASi + BB + SGLT2i

ARNI + SGLT2i

ARNI + BB

RASi + BB + MRA

MRA + SGLT2i

ARNI + MRA

RASi + BB

BB

RASI

Hospitalization

for Heart Failure

B

0.5

HR

0.40
0.46
0.48
0.49
0.54
0.55
0.56
0.62
0.65
0.65
0.66
0.74
0.83
0.89

[95% CI]

[0.24-0.67]
[0.29-0.72]
[0.30-0.77]
[0.33-0.71]
[0.33-0.89]
[0.37-0.82]
[0.41-0.75]
[0.41-0.95]
[0.41-1.01]

z PValue

-3.48
=3.37
-3.08
=3.69
-2.43
=295
=3.90
-2.18
=1.91

[0.49-0.86] -3.00

[0.46-0.94]
[0.51-1.07]
[0.59-1.17]

[0.76-1.04]

=2.32
-1.59
-1.08
-1.46

<0.01
<0.01
<0.01
<0.01
0.02
<0.01
<0.01
0.03
0.06
<0.01
0.02
0.1
0.28
0.14



D Complex Intervention All-Cause Death [95%CI] z P Value

ARNI + BB + MRA + SGLT2i
RASi + BB + MRA + SGLT2i
ARNI + BB + MRA

0.74 [0.48-1.16] -1.31 0.19
0.77 [0.50-1.16] -1.26 0.21
0.77 [0.50-119] -118 0.24

RASI + BB + MRA 079 [0.53-119] -1.13 0.26
ARNI + MRA + SGLT2i 0.79 [0.60-1.05] -1.60 0.1
MRA + SGLT2i 0.81 [0.65-1.01] -1.90 0.06
ARNI + MRA 0.82 [0.63-1.07] -1.44 0.15

ARNI + BB + SGLT2i
RASI + BB + SGLT2i

0.89 [0.60-1.32] -0.56  0.57
0.92 [0.64-1.32] -0.46 0.64

ARNI + BB 0.92 [0.63-1.35] -0.41 0.68
BB 0.94 [0.67-1.32] -0.36 0.72
RASI + BB 0.95 [0.67-1.35] -0.29 0.77
ARNI + SGLT2i 0.95 [0.78-1.16] -0.50 0.62
RASI + Dig 1.00 [0.76-1.32] -0.00 1.00
RASI 1.01 [0.91-112] O0.19 0.85

0.5 1 2



Composite of CV Death/HF Hospitalization

6.0 - LVEF HR (95% ClI)
<20% —s— | 0.46 (0.25-0.84)
>20%-<40% 0.61(0.36-1.03)
>40%-<60% .—_‘:[ 0.66 (0.42-1.03)
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What is the gender of ARNI?



ORIGINAL RESEARCHARTICLE ~ ©

Effects of Sacubitril-Valsartan Versus Valsartan
in Women Compared With Men With Heart
Failure and Preserved Ejection Fraction

Insights From PARAGON-HF
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A brief history of ARNI

angiotensin isolated (12,13) renin discovered (9)
1960 1940 1920 1900
O @ Q @
g -

1970 (  ACE isolated (16)

—— NEP isolated (63)
First oral ACEi (20)
ANP discovered (34) Omapatrilat synthesized (88)
1980 () | O O
1990 2000 2010
NEPi characterized (69) First oral ARB (26) Patent for ARNi (97)
HF mortality { ACEi (24) PARADIGM-HF (6)
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