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Despite substantial advances in cardiovascular pharmacotherapy and devices in recent years, prevention and treatment of
many cardiovascular diseases (CVDs) remain limited, thus reflecting the need for more effective and safer pharmacological
strategies. In this review, we summarize the most relevant studies in cardiovascular pharmacotherapy in 2024, including
the approval of first-in-class drugs for the treatment of resistant hypertension and pulmonary arterial hypertension,
label expansions for bempedoic acid and semaglutide, and the results of major randomized clinical trials (RCTs) that have
met the pre-specified primary endpoints, thereby filling some gaps in knowledge and opening new perspectives in the
management of CVD, and those RCTs whose results did not confirm the proposed research hypotheses. We also include
a section on drug safety, where we describe the newest data on adverse reactions and drug—drug interactions that may
complicate treatment and/or reduce drug adherence with the consequent decrease in drug effectiveness. Finally, we
present the most important ongoing phase 2 and phase 3 clinical trials assessing the efficacy and safety of cardiovascular
drugs for the prevention and treatment of CVD.
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Graphical Abstract

First-in-class drugs approved in 2024

Aprocitentan .

Sotatercept ¢

worsening events

Single-pill combination of
macitentan and taladafil

Bempedoic acid

First dual antagonist of endothelin-1 receptors A and B
« Approved to lower BP in adults with uncontrolled hypertension

First fusion protein composed of the extracellular domain of the human activin receptor type
lIA fused to the Fc domain of human IgG1

+ Approved for the treatment of adults with pulmonary arterial hypertension (WHO Group 1) to
increase exercise capacity, improve WHO functional class, and reduce the risk of clinical

First once-daily single-pill combination therapy
Approved for the chronic treatment of pulmonary arterial hypertension (WHO group ) in adult
patients of WHO functional class II-lll

New label expansions for already marketed drugs

To reduce the cardiovascular risk in patients unable to take recommended statin

ezetimibe therapy (including those not taking a statin) with established CVD or who are at high
risk for a CVD event but without established CVD
Semaglutide First drug approved to reduce CV risk in patients with CVD and either obesity or
overweigh
Keywords Cardiovascular drugs » New cardiovascular drugs » Drugcombinations o Druginteractions
and safety e Cardiovascular pharmacotherapy e Cardiovascular pharmacological strategies
Introduction (‘positive trials’), those which did not prove their primary endpoint(s)

Cardiovascular diseases (CVDs) remain the leading cause of death
and disability worldwide, and despite important advances, treatment
of many CVDs remains suboptimal. Sometimes the safety profile
of cardiovascular (CV) drugs, namely adverse effects and drug—drug
interactions, precludes their clinical use in many patients or leads to
poor adherence that may contribute to poorer clinical outcomes and
safety. Hence, there is a need for newer, more efficacious and safer
agents for the treatment of CVD. In 2024, three ‘first-in-class’ drugs
were approved: aprocitentan, an endothelin-1 (ET-1) receptor antag-
onist (ERA) for the treatment of uncontrolled arterial hypertension,
and the fusion protein sotatercept, and the fixed-dose combination of
macitentan and tadalafil (M/T-FDC) for the treatment of pulmonary
arterial hypertension (PAH). Two already approved drugs, semaglutide
and bempedoic acid, received important label expansions, and several
randomized clinical trials (RCTs) evaluated the efficacy and safety of
drugs already marketed to open new pharmacological options and fill
unmet needs for the management of CVD.

For the selection of the most relevant advances in CV pharmacol-
ogy in 2024, we reviewed individual drugs or fixed combinations, new
indications or approval of drugs in the websites from the US Food
and Drug Administration (FDA) and the European Medicines Agency;
searched for clinical trials in pre-specified fields published in 2024
using the MEDLINE/PubMed and Embase databases and analysed the
advances in CV pharmacotherapy presented at the Annual Scientific
Sessions of the European Society of Cardiology, American College of
Cardiology, and American Heart Association. Only high-quality clinical
trials were considered.

To simplify the presentation of large amounts of data, clinical
trials were grouped as those that achieved the primary endpoint(s)

(‘negative or neutral trials’), and studies that analysed the safety pro-
files (adverse reactions and drug—drug interactions) of several drugs
administered in patients with CVD. The main characteristics and
findings of the selected trials are summarized in Tables 1-3.

First-in-class drugs

The FDA awards the ‘first-in-class’ designation to products that ‘use a
novel and unique mechanism of action to treat a medical condition”.!
We believe that aprocitentan, sotatercept, and the first once-daily,
single-pill combination containing macitentan and tadalafil (M/T-FDC)
for the treatment of PAH represent a significant advance in CV
pharmacotherapy. Figure 1 shows the mechanism of action of these
drugs.

1. Aprocitentan, the active metabolite of macitentan, is the first
dual ET-1 ETA and ETg receptor antagonist (potency ratio 1:16)
approved for uncontrolled hypertension? (Figure 1A). After oral
administration, it reaches its peak plasma levels within 4-5 h,
highly binds to (>99%) plasma proteins, is metabolized by non-
cytochrome (CY)P450 enzymes, and presents a half-life of ~41 h.
The clinical development of aprocitentan was based on two trials.
A phase 2 dose-finding study in patients with essential hyperten-
sion showed that aprocitentan [5—50 mg once a day (0.d.)] dose
dependently decreased sitting systolic/diastolic blood pressure
(SBP/DBP) with a maximal reduction at 25 mg (9.9/7.0 mm Hg),
while lisinopril (20 mg o0.d.) decreased SBP/DBP by 4.8/3.8 mm Hg
compared with placebo.?> The phase 3 PRECISION trial recruited
730 patients with an SBP of >140 mm Hg despite taking stan-
dardized background therapy with three antihypertensive drugs,

GZ0z Iudy ¢ uoisenb Aq |//1908/210send/dAolys/c60 L 0 L/1op/aloie-soueApe/dadfys/woo dno-olwspeoe//:sdiy woly pepeojumoq



Advances in cardiovascular pharmacotherapy in 2024

Downloaded from https://academic.oup.com/ehjcvp/advance-article/doi/10.1093/ehjcvp/pvaf012/8064771 by guest on 14 April 2025

S9]19qRIp 19SUO-MdU JO
90UBPIdUI B3 JO ‘S|9AS| 350NS D | \YqH SSBaIDUI
j0U pIp pioe dlopadwiaq ‘|| Inoyum syuaired uj

‘BludedA|3owou Jo |g-a4d yim sjusiyed Suowe

Spua.} Jejluls Yum (%/1) $-3DVIN PUE (%17)

D17 pa2npau pide dlopadwaq ‘syuaijed d13agelp u)

dno.d juswieaay

SAISUDIUI Y3 Ul Aj3uanbauy auow pauunddo

rlWwaE[eJIadAy pue uoisuajodAy dnewoldwAs

(1000 > d “06'0-690 6£°0 YH) dnoJs Juawiean

PJBPUE]S B3 Ul UBYY JUSWIESI} DAISUSIUI DU Ul
J9MO| SEM SIUBAD U3eap AD JOfew jo aduspidul ay |

SIPIWIEIOD® PAUNOAR) JAAING PUB UoNnEZI[ENIdSOY

pa1e[RJ-AD ‘@SNEd AUB Wouy AJ[elIow

asned-||e Joj pue uoijezieudsoy pajepi-AD

puE A}I[B1JOW SSNEI-|[E IO} SO UIM PIJBIDOSSE

341 (L0000 > d ‘TT'| ‘8’| ofed um) ogaded
JaA0 awodino AJewiid ay3 parosdull SIpILIBIODY

(1000 = d *£ST-9T'| ‘08'L) Suipa3|q Jolew jo
9] 9y} pasea.dul Ing 3snNed AUB WO} 90.3s pue
‘903 DIWISBYIS| ‘WISI|OqUUD DIWDISAS O 350J)S JO
3sld 9y3 paonpad uegexide ‘uLidse yum pasedwod sy

sAep g ulyIm yiesp

Ul JO 9[EJS UBjUBY PALIPOW Y3 UO 340DS Y}

Ul sdnoJ3 9y} U9IMID] SIIUBIDYIP OU DU9M dUdY |

(80'0 = ¢) dno.3 12uexapue a3 Ul pasea.dul

250435 JIWIBYISI SUIPN|IUI ‘SIUBAS D130qUICIY]Y

JSASMOH "UOIsuBdXd BUIOJBWSEY JO |0IIUOD

193399 ul Suinsad (£00°0 = 4) dnoJs 1ouexapue
33 Ul PAASIYDE USYJO 240W SeMm ADBIIYD dNBISOWRH

DA4-L/IW yam 3usnbauy
2J0W DJ9M BLISPIO pue UoIsUI0dAY ‘elwseuy

(10000 > d Yr0q) Adesyzouow
|lfe[epE.] O UBIUDLDBL UM UBY] J91eaus
Apuediugis sem D=L/ UMM UORINPAI YA BYL

sdnoug usamiaq

SJUAD I|OqUIR-0quIoJY) Jo 3ulpad|q Jolew

Ul SODURURYIP OU aUam 249yl NG ‘(b0'0 = d ‘%/'8

'SA 9%0) 19 40 21l 3y pue (Z0'0 = d '61°0 YH)
uiodpua Asewud ay3 pasnpad YO 9SOpP-MOT]

sj|nsay

snje3s uopuanaud

AJepuodss Jo Asewiud pue sniyeis

BIWSEIAIS [BSEQ AQ PAIjIIRIIS ‘SIJUDAD
$-IDVIAl JO DIUDLINIIO ISl O DI

sasned AD Wodj

yyeap Jo ‘4H Joy uonezieydsoy

JO JUBWIERY ‘|| [BIB)-UOU
‘930.3S [BIB}-UOU JO )sodwoD)

AMI9 pue

‘|9A3] dNgOo-d-] N Y3 Ul duaseq

wouy a3uryd ‘HAD ‘AY[edow
asned-|[e JO sIsA[eue [ediyd.elaIH

uonendod jeauy-03-uonualul
9U} Ul PSSISSE SEM ‘WSI|OqUUD
DIWR)SAS pue 33043 Jo aHsodwor)

Y 7| PUE £ U9aMIaq

Adeuayy anosau jo 3diedau ou

pue 'y g} 3e suiod /> jo SSHIN

3Y3 UO 2403S 3y} Ul sBaJDUI U

pUB %GE> Aq SWN|OA BUIOTEWSRY
JO uoisuedxa :A3ed1e dl3e}soWwseH

9| oM 1B (YAd) ddueIsisal
Jejnasea Aueuownd ur a3ueyd

3uipas|q Jolew pue

(1YQ@) SIsoquio.yy paiejR.-2dIASp

PUE ‘WSIJOqUUD DIWSISAS ‘9X0.1S
SuIpnpoul ‘SIUSAS DIJOqUIR-OqUIOIY |

julodpua Atewrid

ogaoe|d
Jo ‘p'o 3w gl pioe dlopadwag

8H ww oFL> 4dS
ue 01 _uwuwwgmu jusuwijeadl
pJepuE]s 4o SH Ww 07 | >

dgs ue vmﬁmm‘_mu JuaWiIeaJ] SAISUSIU|

ogade|d 'sA (‘prq 8w Qpg) SIPILWEIODY

(po3sw 1g)

ulaidse 'sA (J/joww €61 < DS

410 ‘8% 09> ySiom ‘pg< ade yo 7<
#°PTq 8w g7 prq 3w §) ueqexidy

248D [BNSN "SA (Y 7 J9A0 UOISNju
A1 UE AQ PAMOJ|O} U OE-G |
JOAO SN|OQ SSOP-MO] € IO

snjoq 'A'1 9SOp-YSIY ©) Bje JoUBXpUY

saidedayjouow

3w O |14e[epe] 'SA pue

3w 0| ueuaRW SA (DQ4-L/W)
|lje[epe] pue uejualdew Jo D4

sypuow

¢ Joj (po 3w G/ [pu3opidopd

snid ulidse 3w ool) 1dva
'sA (prq 8w G pue G'7) uegexidy

juswijead)

sueak '€ :N4
%64 P[RWa
BlwaedA|Sowou Jo |g-a4d ‘g
Pue J/joww 657< D107 duleseq
‘06 €1 "1 Dd '9Q " ‘€ 9seyd

sueak G :N4
%S P[ewa
dAd
JO >S4 pasea.dul pue gs pasea.oul

UM synpe 178 7l el dd

syauow of N4
%01, 9[eway

W €L uW OE<

493 PuB 4H [B2MUIP WD-YL LY
UM €9 el Y 'gd ‘€ 9seyd

sueak G'€ :N4
%9€ 9[eWaY

4V [E21UI2GNS Pa12919p-22IASP
YuMm ZL0F M3 aa '9d Y 7 9seyd

Yzl nd
%St -9eWS

a3eyJiowary [eUgaJadeIul

91Nnde ue 3ulARy 2.0J0q

Y G UIyuMm J0qIyul BX JOIDE) B
upfer Qg "[eln Y ‘PApUNqUN ‘Y Sseyy

SYeeM 9 N4
%8/ ©ews

(I pue || ssep

[eUONIUN} OHAA) HVd UM /8]
‘Apmys aandepe ‘Qd ‘gd o ‘€ aseud

syuow € :N4 :ejewa4
(s3uaAs Buipas|q
Jofew snomeud yIm %6S) OVV
|NJs$sa20Ns Jalje 06 ‘el Y 1O d

uonejndod/usisap el

90¥£66701ON
L SRWONNO YYITD

LLEBOBEOLON
»sdVOYdd

G€6098£01DN
miopmw_amoé_

WD-2INqRY 1 1V

8¥(8E6101DON
o VISV

8¢G199€01DON
1Z"'VXANNY

€69¥06€01ON
o1 3INA vV

SYYTE9S0LON
«VIVAv

S3INsa4 2ARIsod YIm sfera3 [edtund

I dlqel



J. Tamargo et al.

Downloaded from https://academic.oup.com/ehjcvp/advance-article/doi/10.1093/ehjcvp/pvaf012/8064771 by guest on 14 April 2025

Aoediye

J0j Alres paddoys sem [er3 2y “(68'0-95°0 {L£°0)

Y1esp AD PU® ‘($6°0-99°0 ‘6/°0) dwodino Asewd

ay3 jo syuauodwod dyads-Asupiy (£000°0 = d

'88°0-99°0 ‘920 YH) ©gooe|d "SA SJUSAS ISEISIP
Asupnpy Jofew Jo ysi4 3y} padnpadJ apiIn|Sewas

oqade|d "sA yjeap
AD $030UINq (900°0 = d #6'0-1L0 ‘T8'0) SIIAD
4H 8Buluasiom jo uaquinu [e303 341 4o (£00°0 = d
'S6'0—+£°0 #80 YY) 3uiodpus aysodwod
Auewiid ay3 Jo 91ed aY3 padNpaJ duUOURIBULY
a3e pjo Jo siseq
33 UO paluap g J0u p|noys |77 Ausuaiul-ysiy
18y} Su3sa33ns ‘synpe Jap|o Ul SJeak §
e A)I[e3JOW 9SNEI-|[B PAdNPa. ‘|| 493y 98JeydsIp
18 |77 AUSUSIUI-[BUOIIUSAUOD J0U INq ‘AYsuaiul-ySiH
SISII SS9IXD oUW
Yum (820°0 = d '66'0-8L'0 1D '88'0 YH) SIS
JendseA Jofew sjuaasud SH ww of | > jo Jeyy
Yum patedwod se ‘SH ww g7 > Jo 4gs Sunasie|
sdnoug yjoq ul Jejuls Sem
SJUDAR DIWSBYDS JOfeW JO DDUDPIdUI DAITRINLIND
ayL "(€5°0-CT0 €0) Buipaa|q Jofew-uou
JueASR. AJ[edIuld Jo Suipas)q Jofew pue
(1000 > d '$9'0-0€°0 ‘b0 YH) uodpua Asewid
9y} JO YISIJ Jamo| B 01 P3| Adesayjouow uegexopy

(S00 = d '00'L—0 ‘99°0) Adesatpouow
Joja.8ean 4o (,0'0 = d ‘66'0—€+'0 ‘590
WH) Adessyrouow unidse 'sA | J/Q YHM Jamo|
AuedlIuSIS SeM DY) 9. SIBA G 18 JDV|A JO SIY
|99 asepixoJadojeAw
pue ‘9-upjnajua3ul u3oad SAi3deaI-D)
ANAIsuas-ydiy ‘sadeydoudew Jo UoISUSIXS
JenSue ueaw ‘OJe pidi| 95eJ49AR padNpaJ PaseaIdp
pue (900'0 = d) sseudIy3 ded snouqly [ewiuiw
dy3 paseaudul auPIyd|od ‘0gadeld yim patedwor)
QUIDIYD|0D YIM Bluownaud pue easneu aow
Apueayiudis (€00 = d ‘9601’0 '59'0 YH) dno.3
ogade|d ay3 Ul UBY] SUIDIYDJ0d dY3 Ul Ajpuanbauy
59| Pa.IN220 JuaAd Julodpua Asewid ayj Jo sii ay |

Yieap AD -0 pajejaU-[euad Jo

‘BUIasEq WOJ) YJDH Ul UoRINpa

%0G< (qW g/ U gL>

10 Y499 Jo ‘uonejue|dsue.y
‘sISA[eIp) 2Jn|1e} ASUpIy| 4O BSUQ

yreap AD pue (4H
4oy} usiA Jua3un Jo uonezijeydsoy
pauuejdun JUa.uNd3./s1)

SJUaAS JH Suluasiom Jo aysoduwon)

SAIe pagdJeydsip sJeak
08< Ppa3e sjuaned u AjeiowW Jedk-g
o|dpurid Jeau3-03-uonuaiul
a3 Aq passasse ‘yyesp
AD Jo ‘@jouys ‘uonezijendsoy 4H
‘UoNeZIIB|N2SBARL ‘||| JO dUsodwoD)

3uipas|q Jofew-uou
JuUBAS[3J AJ[BDIUI]D IO JofEW pue
‘Uolrez|Ie|NdSeAd. Juadin pauueidun
‘WSIoquId JIWRISAS ‘930.41s

‘Il “A3[e3a0W dsned-|je jo aysodwor)

(uoneziienoseasd
AJeuOIOD pUE ‘D40J1S ||\ ‘AH[EIOW
asned-|je Jo aysodwod) IOV

dn-moj|o4 yauow-g |,
3} 01 BUI[DSBQ WO) SSBUDIL]
de> snouqyy fewiuiw up a3ueyd)
UOIJZLIB|NDSBAD. AJBUOIOD
Suruinbau euiBue uoy uoiezieydsoy
JU93UN 4O ‘9%0.3S ‘|| ‘IS2JJB DeIpIed
Pa3e1dsNsal ‘Yeap AD jo asodwor)

apeP0o|q SYYY shid Apjeam aduo
ogade|d Jo (Bw (|) apnnjdewsas 's

(4492
auljeseq ay3 uo Suipuadap 3w O
10 ()7 9SOP [eWIXeUW) SUoUaUl

(%€¥) 171 950p-y3y

UM pUE (%8E) SISOP [BUOIIUSAUOD
UuMm (%81) 177 noyam pasieydsiq

SH ww o>

3uiedue) JuswieaU} pJepue)s Jo

SH ww Q7> dgs 92140 pJepuels
3una8.e) JusLUIeaL] SAISUSIU|

uona.dsIp Jaqrdsaud ayy
18 U0qIYUI L AZd & 4o ulidse snid
ueqexopa ‘s (‘p'o Sw (9) ueqexop3

suoje ulidse
Jo auoje Jojpu3edn “p'o Sw Q|
ulaidse snid 'prrq 8w g Joje43edi]

ogaded Jo (‘pro 3w G'Q) BUPIYd[0D

Il UE Jo)e SAep g Uyam pajeniul
9Dd s (Aep/3w g0) SupPIYdI0D

sseak '€ N4
%0€ -3[ewaS
QXD PUE QCl yim
syuaned €£6¢ ‘el Ad ‘gQ Y ‘€ dseud

s{puow 7g :nd
%SGy Slewa

43d4H 4o J34wgH
yum syuaned 9109 el Y ‘9Q ‘€ aseud
sueak G :N4
%1G D[ewa

19SUO Wouy Y

8p> |V 404 PRINWPE SJeak 08 < pase
857 "SASAINS YdouaJ4 SpIMUOIIEN|
sseak '€ N4
%E Ly Blewa

€51618€01DN
MO

9095€¥¥01ON
sydH-SLdVINI

007995C01DON
‘8L¥/ECLOLDN
‘9€0€££900.LDN

2 weadoud |-1Sv4

sj|nsay

julodpua Asewrid

juswijead)

(035 snoiraud yum 7zo€ ‘WA ¥E€C0E0¥0LON
UHM 6SEY) SST LL “[ell PaJjoauod Y TJO ssL14dS3
syuow 7| N4
%Y olewa
€ 94025 OSVYA-CSACVYHD Uesy
avD 3(qeis pue Jv YIM 7§ 65581/E01DON
‘el Y ‘pavjsew-ioredipnipe O ‘Y dseyd g1 AVO-DId3
sJeak G :N4
%C'81 S[ewaS
[eL} @vova
U1 pa19[dwod oym HYYD A €LEL86E0LDN
YHM 00§ ‘43 P3J|043U0d Y 1O d s34-avova
Jeak | :n4
%EE Blewa
(,06< 2Ie
jood pidyj) anbejd yaw-pidy pue SOV £588¥8v01DN
UM 8T “[el .3uad-33uls ‘g Y d wlD010D
s{puow 97T :Nd
%7 T Peway
[IW Ju=33J pue gzl YIMm 656 ‘el ¥601SSC0LON
2y} Jo sisAjeue dnou3gns palynads-aig ¢, LOD10D
uonyeindod;usisap eriL qleML
panupuo) | sjqelL



Advances in cardiovascular pharmacotherapy in 2024

Downloaded from https://academic.oup.com/ehjcvp/advance-article/doi/10.1093/ehjcvp/pvaf012/8064771 by guest on 14 April 2025

awodno aysodwod

Auewud Jeak-| B U0} | ¥ POSeq-I0[a.3edn

Jo syauow 7| 01 Ajuoradns uoj 95uapIAS papiroad

pue Jolidjul-uou sem AdeJayjouow Joja.3ed1} Aq
pamo||o} | 4v Jo yauow | ulyum utidse uiddoig

sjoA9] ue30.d dA13IBRU-T) AUAIISUSS-USIY PUB AAG

430q pasea.ap pue (GAAWY PUe SSD-ODDM)

snyels yyeay sy} paroadul ‘yiesp AD

pajedipn(pe pue sjuand H Suluasiom (9700 = d

‘S6'0-L¥'0 ‘790 YH) 0gade(d Uyl JH SuluasIOM
10 Y1e3p AD JO 3Sld JoMO]| & 0} pa| apiedazui]

SJUDAD

9SJ9APE SNOLISS paseaudul Jnoyum pue adAigns

2.n|ie) 14B2Y JO SSI|pJBSaU YH [EDIUID INOYYUM pue

yum asoyz ul ogaseld yum pasedwod syuiodpus
4H @usodwod pue JDy| padNpas apian(Sewas

9pAN|SeWSS UBYL AAG Ul SUOIDNPA JadJe| puB SSO|
1y3iam Jareausd Apuediyiudis paonpoud apredazan
JO 95N ‘g7 INOYUM JO YIIM S[ENPIAIPUL U]

SJUSAD DjWwkYds! Buiseauoul

oYUM ‘(Ayoluadns Joy 7o' =  ‘A3olisjul-uou

40} 1000 > d “96'0—£5°0 #£°0) IDVIW

PUE (£0°0 = d ‘£6'0-L5°0 ‘SL°0 YH) BuIpa3|q

JuBAS[RJ Ajjeatuld Supnpad ul | g o3 Jotiadns
sem Adeaayjouow [2u3opidopd yjuow-¢ papualxs uy

saND

40 (<) usp.ng Y3y pue uORNGLIISIP [EDjWOTEUE

MC_Lw_u_m:OU U3YM JUI]SISUOD 3J9M S3|NS3Y

"H2] 40 sl paseaIdUl Ue INoyHM (78'0-150

'59°0) SI PUE (¥8'0-95°0 ‘890 YHE) o.1s Aue jo
3Sld 9Y3} PadNpaJ SUlIeIS ‘SIasn-uou Yym patedwod)

0gade|d "sA 21035 §O-ODDY dY3 pue

AMINY 2u3 panoudwl ose ueislianA “(L0'0 = d

'06'0-9%°0 $9°0) uonendod |[esar0 3y} Ul syuow

¥ INoy3nouyy Aeriow asned-|ie pue (70'0 = )

SJUBAD AD JUDINDAU U A}[e1IOW ISNed-|[e JO
351 9y} padnpad uedisLiNA ‘0gade|d yum pasedwod

sj|nsay

3uipaaiq
Jolew pue ‘2jo.3s ‘sisoquio.yy
JU33s ‘|| ‘Yiesp asned-|e

Jo aysodwod e ‘Qauaq [ediuld 19N

SSD-0DDM Y3 uo
S99M 7§ O3 duljaseq wiody a3ueyd
3Y3} pPUE JUSAS 4H BUIUSSIOM B JO
yresap AD paiedipnipe jo aysodwod)

Ajl[e3Jow asned-|je pue

Yeap AD ‘(4H 404 usiA [eudsoy

juagun Jo uonezieydsoy Jo yyeap
AD) dWo2IN0 4H jo ajsodwo)

SyjuoW 7| PUe ‘g ‘c 1e ySiom

Ul 23ueyd JUad Jad pue ‘sso| IySlom

%G1L< PUE ‘%01 < ‘%G< Buimslyde
JO pJezeY S Passasse SSO| WYSIDAA

uoleziwopued Jaye syjuow
6 (g 4o ‘¢ ‘7 s2dky Dyvg) Suipaalg

(H4D1) @8ey.iowsey
[elueadeIIUl JO G| d11EWOoIdWAS
JUS.JND3U JO BDUIINIDQD

SJUDAD AD) JUDJUNdRU
pue Ay[e3Jow asned-|[e jo ajsodwor)

juiodpua Aaewiid

1dvd
JO syuow 7| Jo (Jojausedn + Ajrep

3w 00 ukidse) 14y o ypuow
1> Joye (prq Sw g) 40[2.3ed1]

ogade|d Jo (eam Jad
2ouo0 >'s 3w G| 03 dn) apnedazil)

ogade|d Jo ‘Bw 47 Jo asop 19348}
© 0] S}99M 9| JAO SpiN|Sewas
'2's APj9am-22U0 Jo sasop 3uije[edsy

(‘pro 8w g) apnedszin
'sA (po 8w g°0) aprnjSewas

1Dd

[eRUl JaYe | 4V JO syuow -6

Jo uona|dwod 3uimoj|o} syauow

6 40} (jo48opidop + uridse)
1dvQ@ 4o [ps30pido

AdeJay) UjelS JO SIISN-UOU "SA SIS

Qul[aseq 1e SIplWee)
paAledaJ sjuaited Jo 904 syuow
9¢ 01 dn Joj ogaded 'sA (syyuow
€ AJoAd 92U0 'S W G7) UBUISLIINA

juswijead)

syuow 71 N4
%G9 Plewd
(uonejueidwi
JUa3s 3unNjR-3nJp JUSMJISpUN
OUYM [INTLS YHM %0%) SOV
UM 0S8T ‘[el3 A3doLIRjul-uou 1O Y

P 0| :N
o&mm 9w

0£< IWg PUe (%0S< 43A1)
4H UM LEZ B3 Dd ‘gAY ‘€ 9seyd

SYuoW g'6€ :N4
&NN 9w
(4H paussepun
40 43d4H 4344H) 4H Pue ‘ADSY
W3 £T< IWG B UM 9874
‘(B3 USALIP-JURA “Dd ‘gdd Y ‘€ oseyd

%9°0L Plewa4
acl pey
%0°TS e¥ep YH3 Suish payyuap!
AH1S2GO 40 JYBIDMUIDAO YIM TTT L
"Apn3s 340yod ‘paydyew-Aysuadouy

syuow ¢ :N4

%L ‘d[ewa4
1dv Jo stpuow 7}—¢ pasjdwod
OUM 3{SlI djwdeYydS| pue 3ulpas|q
431y e | Dd Buio84epun SOV

YHM 8S// '[eMI Dd Y ‘9Q ‘¥ 9seyd

sieak $€°] N4
%Sy PlewaS
SgWD L< PRy
899 VIL/SI Um suaired €/€9)

syauow gi :N4
%8 °ews

(edA3-pim

JO JUBLIBA JRUIR) WD-YL 1V
UM 659 [l Dd ‘gAY ‘€ d5BUd

uonejndod;usisap |eliL

199£6/€0LDON
9¢SSVd-L

£SS/¥8¥0LDN
o LIWWNS

£6S5¥/SE0LDON

6B LD3T3S
aY3 Jo sisAjeueqgng

oD 32 ZaN3Lpoy

THLLEFEOLDN
ISIY-LdO

»INODIW

6¥LESLF0LDON
WAN o 30
eurluo4 ,,9-SOIMIH

alenL

panunuo)

1 @1qel



J. Tamargo et al.

Downloaded from https://academic.oup.com/ehjcvp/advance-article/doi/10.1093/ehjcvp/pvaf012/8064771 by guest on 14 April 2025

IS 2/qpL ‘duljuo [euayew Asejuswa|ddng Ul PRZIIBLULINS SJE S[El3 BU3 JO SWAUODY

" JapJo dnaqeydpe uy,

‘uoneziuediQ YedaH PHOAA ‘OHAA 'S939qeIp 7 9dAY ‘7L S{9B1E DIWSBYDS| JUBISUBIY ‘Y| L ‘||A] UOIIBAS|R-1 S ‘|INTLS {S403qIyul 7-49340dSsuB.Iiod 950dN|S—WNIPOS ‘|7 [7DS DUIUIIEAID WNJDS UD)S SNOSUBINOGNS

2's '24nssaud poojq 21|031SAS ‘dgs SISk SAIR[RI ‘WY ‘WSISAS SUOI9ISOP[e—UISUSIOISUB—UIUR ‘S\/\/Y ‘POZILIOPUE. ‘Y DDUB)SIsa JenaseA Ateuow|nd “YAd ‘uSisap-[ojeted ‘Qq ‘uonuaalaiul Areuotod snosuenduad ‘|Dd pajjo.uod-ogaded

‘Dd ‘uoisuayuadAy [eraie Areuow|nd ‘Hyd @Andadsoud ¢ Ajrep aduo “pro ‘aqe| uado 1O epndad dnauniireu adA)-g-oud [euiwas)-N ‘dNgoAd-] N 9[edS 230.3S UeSH JO S9IN3ISU| [BUOIEBN] ‘SSHIN ‘a1y1auap! AoSs[eLl] [ediud ‘| DN
9DUBISIP Yj[BM UIW-9 ‘AAING ‘UOIJBUIGUIOD SSOP-PaXIy [IJBUDP|IS/UBIUIDBW ‘(-] || ‘UOIDIBJUI [BIPIEIOAW ‘||| ‘SIUDAD JBJNDSBAOIPIED SISAPE JO[BW ‘JOV/|A ‘SIUDAD JB|NISBAOIGRID PUB JBNDSBACIP.IED JOfeW ‘JDDV|N ‘UONIEY UOIR(D
Je[ndLIuRA P3| YA Adedsyy Bulieamol-pidif 177 floasisejoyd 1T ‘-1 ‘uoisn|pa0 adepuadde [elie 19| ‘OYY ] 240S AJBWIWNG [[BISAQ)/2400S AJewiwng [ediuljD) aJreuuonsang) AyedoAwolp.aed A0 sesuey| ‘SO/SSD-ODDY ‘ShouaAe.aul
“A'l 10.)S DIWDBYDS! ‘S| ‘OlF. PJBZRY “YH {UOMIDE. UOIIB[S padNpaU/paAIasatd/padnpal A|p|iw Yim an|ie) 1ueay 4344H/43d4H/4FoWH Danjie) 34eay YH ‘uiqojSowsey patedA|s 9| \yqH ‘dn-mojjo) ‘N4 P10da. Yi[eay d1uoaiddpe “YHI
'9]BJ UOIEB.|l} JB[NISWIOIS PRIBWINSD “YJOD ‘SNYI|[BW S9IBGRIP ‘| ‘SISOPIDBOIY d1RGEIP WY ‘AWwnp-a|gnop ‘aq ‘pulig-s|qnop ‘gq :Adetay 19j91e|diue [enp ‘] 4y ‘uoiezieydsoy paje[aJ-IgndSeAOIpJed ‘HAD 9SeasIp JendSeAolp.ed
‘AAD “Ie|NISBAOIP.IED ‘AD) 'SPIR|GOIDIW [BIGDIDD ‘SGIND) DSEISIP ASUPI U0y ‘gD ‘Bunyesd ssedAq Ausrte Aueuoiod ‘DgyD ySiom Apoq ‘AAG Xpul ssew Apoq ‘|i\g q ‘WNIIOSUOD) UD.Jeasay dlWwapedy Sulpadlg ‘OYvd
‘AyredoAwolp.ed piojAwe uRJAYISUR] ‘|- | |V ‘9SESSIP JB|NISBAOIPIED DI30I3[ISOIYIE ‘GADSY UOMDIBJUI [BIPIEDOAW 93NDB ‘|| ‘Adnful ASUpp) 91nde ‘M ‘0lfe. pJezey paisnipe ‘yHe UONE||1IqL [BlI. 4\ DWOIPUAS AIBUOIOD 9JNDE ‘SDY

aJed [eNSN YIIM Uey)

1SJ1j UBLISIDUL YHM AJUOWILIOD 340W PaLINII0 skep g€ N4
[EMEIPYIIM JUSWIEDI] SUISNED SUOIIDBI. SSISAPE %1€ PJewa4
9Ys-Uuonddu| (L00'0 > d Y309 ‘%6'8 "SA %9'LL USIA ApNis-Jo-pua a1 d.0jeq Adesayy

PUE %T°TT "SA %8'L8) TP/3W GG> pue /> S[oA3)

sAep 0£< 9sn Ulels ou Se paulep

quawagdpnl sapiroad unesy

unels adsap p/3w 0og> Sunsey

D-1d7 paraiyde syuaned aow pue H-1Q7 Ul ‘AdeJay uiels Jo uonenunUodSIp 3y 18 pagudsald suoe aued pue 7p/8w 001 < D-1dH-uou 6vT676F0LDN
SUO[IdNPaU I9TeRUS PUE SIS Ul PaY|Nsad A391e.3s pue Og¢ Aep o3 auljPseq [ensn 'sA aJed [ensn snid (/g pue Jo pBw 0/< D17 ‘AADSY el 3LVILINI
1541} UBJISI[DUI 9] ‘D4BD [ensn yum paJedwio) woJy D@7 Ul 23ueyd 98e3udIa ‘06 ‘0 SABp 18 ">'s Sw QQE) uedIsIPU| YUM 0SH ‘[BY d 10 ‘Y 'd ‘qE aseyd -NOINOLDIA
(£000 =d ‘%8
'sA 9%/°G) dnoug | 4@ "sA dnoug Adessyjouow (uonezirenoseAsu
4024381 93 Ul Jamo| aJam (Supasiq G—| [9SS9A 198.81 USALIP A|[e21Ul)d syuow %9 :9ewaS
s9dA1 DYVYg 40 IDDVIA) SIUSAS [EDIUID SSIIAPE 10 ‘SISOqUIOJY} JU3S DUUIP || 4oy 0gadeld + JojpuSedn syuow 97z N4
19N 'IDDVIW Suiseaunur 3noyum (L0000 > d ‘9015 JIWRYIS! ‘||| ‘YIBSp 10 ] 4y 01 paziwopue. 95BISIP [95S9A-9|3UIS
'99°0-0€'0 ‘S0 YH ‘%9 'SA %17 1dva SeIpJed) IDDVIN AIOLIRJUI-UON] aJam Ay usyy ‘ypuow | Joj PeY %0, B3 SOV-SNAI
'sA dnoug Joja.3ed13 ay) Ul saseaudsp ulpas|q (g40 ‘g (‘pro 8w ool ulidse + prrg 3w Qg ay3 pa19|dwod oym SO 00SLZ6£01DN

JUBAS[RJ ‘| Dd JoY. SYIUOW 7| PUB | UdaMIDg ‘7 s2dA1 DYvg) Suipas|q Aioiadng Jo[2.3edn) | dyd PRAIRdaI SJUSNEY Ue YIM 00%€ el Vd ‘Dd ‘9d ‘o

1z LdVA-3LVIWILIN

s3|nsay juiodpua Asewirid

juswyead] uonejndod/usisap el qleHL

panupuod | ajqeL


https://academic.oup.com/ehjcvp/article-lookup/doi/10.1093/ehjcvp/pvaf012#supplementary-data
https://academic.oup.com/ehjcvp/article-lookup/doi/10.1093/ehjcvp/pvaf012#supplementary-data

Advances in cardiovascular pharmacotherapy in 2024

Downloaded from https://academic.oup.com/ehjcvp/advance-article/doi/10.1093/ehjcvp/pvaf012/8064771 by guest on 14 April 2025

INdINo BulIN puUE SISAUNLIIRU Y 7 UeIpaw paro.dul
A[JuBdIyIUSIS PUB aJed [BNsN Se SSO| JYSiom JuafeAinba
amdIyae 01 (S0'0 > ) Suone.yn-dn dnaunip ‘A1 pue
(9000 = ) sasop 2na.nip doo| pasnpaJ uizojjijdedep
INq ‘aJed [ensn pue uizojjSedep UsamIaq

A2UIDIYYd D13RUNIP Ul SIOUSIBYIP OU BUaM Uy |

SSWODINO DI|0geISWOIp.Ied Pappe ay3 Aq

UBALIP Ajurews “(L00'0 > d ‘0§'L—0T} b€’ ‘O uim)

0qade|d 'sA uizojj|Sedep 4oy suim auow Apuediyudis

Ul pajnsaJ awodIno aysodwod [edryduelaly Asewrid

3Y3 Jo sisA|eue sy} Inq ‘uoneziendsoy 4H Jo yieap
AD jo ausodwod ay3 uo 3oedwi ou pey uizojylSedeq

dnoug suojoejououids ay3 ul Juanbauy auow auam
BI}SEUIODSBUAS pue elwaeexadAH ‘ogaded yum
paJedwod se (09°0 = 4 ‘€1'1—18°0 ‘960) dWodIno
Asewud-0> puodas ay3 4o (150 =d LT 1690
16°0 YH®) 3sd1 Y3 2dnpad Jou pIp duoidejouoidsg

2UDIYD|0D YHM Juanbaly auow sem eaoydieiq
'sdnoJ8 om3 sy Ul Je|ills SBM SWod3No Asewjud
ay3 Jo sjuauodwod [enplAIpUI JO SDUSPIdUI dY |
(€6'0 = d ‘911580 ‘66’0 YH) dwoIno Arewd
9U3 92NpaJ 10U PIP || 493B UOOS PalIelS dUIdIYD|0D)

sAep 06 UIyUM

0gaoe|d yM pasedwod Se SJUSAS SSISAPE SNOLISS

JO sl 2y 9sBR.DUI IO (6/°0 = d ‘91'L—E8'0 ‘860

H) @015 Juanbasgns Jo 3sii ay3 93npaJ Jou pip
wo3dwAs JO Y 7 UIYNM PIBIHUI BUIDILYD|OD SSOP-MOT

$J1301qI3U. JO/PUE SPIOIISODII0D

[e40 yum uawiea.] Sulinbau suonequadexs

aseas|p Aseuownd 9A1ONIISGO dIUOIYD
pa1Jodau-J9s Jo Jaquunu ay3 9dnpad Jou pip [ojoldosig

sisAjeue wiuaul pauueld & uaye Ay|iany Joy

paddois sem [el3 3y (%pp PUB %pf) 0goded pue
ueqexide Ylm JB|ILUIS SBA 30J3S JUSLINDDU JO DB Y|

Juswudisse

JUSWJEa] SSOUDE paJeduwiod

‘9sop d13a4nip dooj aAIE|NWIND

Jad a8ueyd 3ylom aAIzE|INWIND
se passaddxa Adusidiye dRJnig

USIA 1SB| DY 1B %G < 9SBAUDIP

AAG PUE ‘SsB|> [BUOIDUN)

VHAN ‘L “4e1nj/uone||iqy

[el3e ‘|| [e3B}-UOU ‘Uoiezieydsoy
4H ‘yreap jo aysodwod [ediyd.esiH

y1eap AD Jo YH Suiuasiom

JO M3U ‘{043 ‘|| 3841} :7 dusodwio)
SJUDAS JO JaquUNU [e303}
a3 e pajen[eAs YH Sulussiom

10 MaU Jo y3eap AD :| ansodwon)

UO[1RZIIB|NOSBAD. AJBUOIOD

USALIp-BIWSBYDSI pauue|dun

JO ‘{01 || JUDIINDBI ‘YIBIp AD
Jo aHsodwod sy Jo JUSAS-01-dWI |

uoIFeZIWOpUE
J9e sAep (g Ulyum (d13eydiowaey
40 DIWBYISI) 20.3S MaU AUy

N4 Sulnp sanoiqiue Jo/pue
SPIOJ9)SODI10D [BJO YIIM Palea.)
suolyeq.adeXd dseasip Aseuownd

9AI12NJ1SqO dIU0JYD patdodal-qusned

»joa3s
JUSUUNDDI SBM SISA[EUE JUSAS-O3-aWI|

uoije.
s12uNIp pazijodojo.d
UM 2JBD [BNSh

'sA 'pro 3w (|, uizopylSedeq

oqaoe|d
Jo (‘pro 8w o) uizopySedeq

ogade|d 'sA
(‘pro 8w gg) suoidejououids

ogaoe|d 'sA

(‘pro uaAIZ sBM BUIIYD|0D

‘skep 06 Joye B 0/ <

#°P1rq 3w g0 By 0>
#°p0 W §') BUPIYIOD

oqeoe|d
Jo (sayeauayy Ajrep 3w g0
Aq pamoloy ‘e~ skep

uo 'pIq 3w §'p) BUPIYAI0D

ogade|d *sA (jodojo.d

pazipJepuels & Suisn

‘Aep/3w g 03 pajesyn-dn
‘po 3w 67'}) |ojoidosig

‘po 3w |g ‘ulaidse ‘sa
Prq 3w g Jo g7 ‘ueqexidy

a3.ueydsip Jo G Aep :N4
4JHV 2lwajoAtadAy oy uonezieydsoy
40 Y $T ulyum paziwopues QgL
INOYUM O YUM 0T B3I Y d “TO ‘€ 9styd
ek | N4
%0 :9[ewa4
uonduny J1j03sAs A padiedwil pue
(IWILSN/IWILS) IV Yum unuasad Yy
dluoJyd Jo sa39qeIp Jolid InoyIm /104
‘[el) paseq-Aisiau ‘D4 ‘gQ ‘Od ‘€ seyd

sseak € :N4
%0C =oewa

[Dd 3uam.pun oym (%84)

IWILSN 40 (%T'S6) INILS UHM 790/
‘[eln uBisap [elIoId®Y 7-AQ-7 ‘A Y ‘€ @seud

skep 06 :Nd
%6LE PeW4
18w =<
uiz1o.4d aAIdEaI-D) ANAIHSUSS-Y3IY
pUE \/|| JO | JedapOoU-O3-louiwl
B UIM €468 [Bl1 Dd Y ‘dd ‘€ dseyd

syauow 71 N4
%/t P[ewad

UOIBqIaIEXD

Jo s y3iy 3e aseasip Aueuow|nd
9AI}INIISGO IUOIYD LM GG [eld Dd ‘'dd

sieak g1 N4
%EYS Slews

Ayyedolp.ed [eliye pue a4041s
21ua803dAn yum GLOL eI 9d Y ‘€ 9seyd

6CC86TY01DON
y,AHV-3LVLOId

Ly9S¥01ON
y9lWN-VdVA

S788¥0€0LDON
e/ ADYINAS ¥VITO

G788¥0€0LDON
o ADYINAS WV3IT1D

95€6£¥S01DON
g9€"3DNVHD

90€£6¥0LNLDYS
4cSDIg

SLTT6LEOLDON
V1YYV

S1NSaJ SAIDSAU YUM S|DLIY [DIIUID

sj|nsay

juiodpus Auewrid

juswjead]

uone|ndod
Jusisap [eLiL

ql®lL

£SI994)3 [ea3nau papiroad Jo (sjera3 aanesau) juiodpusa Auewiad ayj yoead jou pip jeys sjeriy [esul]d 7 ajqeL



J. Tamargo et al.

Downloaded from https://academic.oup.com/ehjcvp/advance-article/doi/10.1093/ehjcvp/pvaf012/8064771 by guest on 14 April 2025

sdnoJ8 Y30q Ul SJUDAD 3SJIDAPE
SNOLISS JO $91ed Y 10 (710 = d ‘S0°'L-89°0
$8°0 YH) 0go2e|d "sA aupIYD|0d uo sjusnyed

ul Julodpud AJewiid ay3 Ul 92UBUSYIP OU SeM Y|

9J1| Jo Aypenb sjusied aroudwi

j0u pip uondnuudiul 43d0|g-¢ “(AHJorRuI-uou

404 440 = d ‘91 YH) UOENURUOD I3420|q-¢

JO A823rU3S B O} JOLIBJUI-UOU DG O} PUNO) JOU
SBM JUBWIIEBAIY UXD0|g-¢ WIa3-3uo| Jo uondn.iuaiu

(£100=1d ‘%9'L "sA %L€)

dnous wd3 oy ul Jaysiy sem 4y 19SUC-mau

JO 3181 3y (€0°0 = d '£6'0-G5°0 ‘€£°0)

dnous yd3 oy ul Joamo| AQuedIUSIS SBAM SIUDAD

AJeuouod jo uiodpus aysodwod Au1epuodas ay |

(5500 = d '00°L-79°0 6,0 WH) dnous vd3 oy
ul sjuaied Jamay ul paJandd0 utodpus Adewud sy |

sjuiodpus

AJepUODDS Y] JO AUB JO DDUSPIDUI SAIRINLIND B}

PUe (190 = d ‘9L'L=6£'0 '96'0 YH '%E'G'SA %6'L)

94D [BNSN 'SA ||| JO A1[EIIOW sNEd-|[B

JO Y{SLI 93 JOMO]| JOU PIP JUSWIESY J340|q-¢
WJ93-3uo| 43d4H Yum |V Yyim sjuaned Suowy

(ss0-8L0

‘Z€°0) s3uaAs 3uipas|q Jofew Jamay pacnpoud

g ‘(6£°¢ WH) ueqexide ‘sA wsIjoqua JIW3sAS

10 35035 JO Y[SLI B} Pasea.dul UBIXSpunse
asnedaq Ajpunjewsa.ud paddols sem fely ay |

sdnou y1oq Ul Jejiwis a4om s3y Snolias “sajijo.d

3Sld UOIISE3UOD puUB 4JAT JO Wndads ayy ssoude

(9000 = d '680-150 :£90) suonezifendsoy

4H 2303 pue (LE0'0 = d '86'0-09°0 ‘£L0

“YH) 1414 pEdnpa4 Inq (170 = ) 0gaded "sA
quiodpua Asewud ayj 95npau jou pip uizojylSedwy

SUI9UOD A3a4es U0} [el} ay) paddols
NS dYL SHUN DY < Surinbau a3eyaiowary
2J2A3S PUB 3SN UOISNJSUBIY DGy Pasea.dul

INq ‘92UdPIdUI 2UNZISS NPaJ Jou PIp X | [edido]

euldue 9|qeisun 1oy uonezifeydsoy
JO ‘IsaJe DeIpJed ‘||A| ‘S| Ua44ndad
[e3Bj-UOU JO [BIR) 5.1} JO sodwo)

(4eak | ‘wnwiuiw) dn-mojjo}
3s93u0| ay3 Je uopezieydsoy
AD Jo ‘@jo3s [e3e}-uou

‘|l [e3B}-UOU ‘Y3eap jo axsodwo)

UOI}BZIIB|NDSBAR AJBUOIOD
pue ‘slu030ad eujSue s|jgejsun
'93043S DILWSBYDS| [BYRj-UOU

‘|l [BFej-UoU ‘Yyeap AD jo dHsodwoD)

IW
J0 AJl[e3Jow asned-|je jo aysodwo)

wsijoquia

SIWR1SAS JO 9%0J3S JO UoiuaARId

3y} 4oy uegexide 03 JoLIR4UI-UOU
1SB9| JE S| UBIXDPUNSE JOYIDYAA

Ajl[erdow asned-|e
Jo uonezieyidsoy JH jo ayusodwor)

24nzias [eyidsoy-u|

Ajuo 2.Jed [ensn
"SA 2JBD [ensn paseg-auljaping snid
(Kep Jad Ajjedo 3w gg) aupIYd|0D

JusWIeRI] JXP0|g-¢
40O uonenuRuod Jo uondn.auau|

dnous joJuod
40 (Arep |Ay3e Juadesodt o 008lL) Vd3

(o2 [ensn) uaxpo|g-¢
ou Jo (8w §< ueipaw) |ojoudosiq
Jo (8w oL < uelpawl) |ojoadolsl.

ueqexide asop-pJepuels
'SA (‘pro 8w G) UeIxapunsy

UOISSIWIPE JO SABP |,
UIYYIM 9JBD pJepuUB)S O} UORIPPE Ul
ogade|d *sA ‘p'o 3w (| uizojdedwy

AJ4934ns Jo pud ay3 18
(8 01) VX1 @Anesadoenul [eaidoy
'sA A4a34ns y3noayy (8 G) WX 1 Al

skep 8¢ ‘N4
%0€ ‘deway

V1L As-ysly Jo

S| 21|OqUIR0IPJEd-UOU ‘DU9A3S-UOU
YUM HSLE TBMLTO ‘Od Y ‘€ dseyd

sueak € :N4
%/ | oewa
syuow 9 snoiaaud
9Y3 Ul JU9AS AD B JO AJO3sly ou
PUE ‘%0t < 43AT ‘I UB YUM 869€
‘[el AJlIoLIRjUI-UOU Y 1O ‘b 9SBYd

01986870LDON
«IDONIANOD

990864€0LDON
1sSSAIY

S2NSaJ [DAANBU YUM S|DLIY [DIIUID

sueak G :N4
..N_N_‘ “wm_mﬁ\_wn_
yuow
| 1Se9| JB JOJ SUIBIS YUM pajead]
(E4T°0 UeIpaW) ORI W\//VdT MO
® pUe (YD 9|qe1S YUM sjuaijed
¥88¢ ‘e Julodpus pspuiq 10 Y d

sueak G'¢ :N4

%ET PlRWa
salisi3ay uonendod ysipamg pue
1dVIHIAIMS 341 WoJj paurelqo
9%05< 4IAT Pue |W-asod skep /—|

uIym 0Z0S B3 'Dd ¥ 1O ‘b 9seud

Jeak | :n4
%GE P[ewa4
€ 94095 ISVYA-TSACVHD Uedl
4V yam syuaied dsu-ysiy
0L8%L TeM1 Dd ™Y ‘dd ‘g ‘€ °seyd

stpuow 6°/1 N4
%S Plewa
4H 104 >fsH
T8 pue ||\ 4o} pazifendsoy 7759
[el} Dd ‘g “Y ‘USAIP-IURAS ‘€ aseyd
%ETC PlewsS
sAep | Jo a3ueydsip [eudsoy ;N4
AJa3.ns deipJed uado 3ulodispun
THTE "B POPUIq ‘A0 Y ‘€ Oseyd

690CL0000NIWN
¢/ Vd3-1D3dS3Y

6058/CE0LDON
95lWV-3DNAIY

€£5E€¥950LON
193V-DINVIDO

¥£9605¥0LDON
99lW-LOVdINT

YLEFS6E0LDON
wNOILISOd3a

sjnsay

juiodpua Aaewiad

juswiyeal]

uone|ndod
JuBisop [eriL

panunBuoy 7 9jqeL



Advances in cardiovascular pharmacotherapy in 2024

Table 2 Continued

Trial design/

Results

Treatment

population

Trial®

Primary endpoint

PARADISE-MI”1

The incidence of the primary outcome did not differ

Sacubitril-valsartan (target dose Cardiovascular death or incident HF,

Phase 3, R, DB, PG trial. 5661 with

between the sacubitril/valsartan and the ramipril
groups, irrespective of the type of AMI

97/103 mg b.i.d.) vs. ramipril whichever occurred first

STEMI/NSTEMI (76%/24%), LV

NCT02924727

(target dose of 5 mg b.i.d.), in

dysfunction, pulmonary congestion,

and >1 risk-enhancin,

addition to standard treatment

g factor

Ferale: 24%

FU: 23 months

Discontinuation of ACEIs/ARBs did not increase the

Continuation vs. discontinuation of Composite of all-cause mortality and

OL, R, pragmatic trial. 2222 treated with

STOP-or-NOT

rate of all-cause mortality or major

ACEIs/ARBs 48 h prior to surgery major post-operative

before major non-cardiac surgery

Female: 35%

ACEls and ARBs for >3 months
FU: 28 days

trial’2

post-operative complications. Episodes of

complications within 28 days after

surgery

NCTO03374449

hypotension during surgery occurred were more

frequent and longer in the continuation strategy

ACEIs, angiotensin-converting enzyme inhibitors; AF, atrial fibrillation; AHF, acute heart failure; aHR, adjusted hazard ratio; AMI, acute myocardial infarction; ARBs, angiotensin receptor blockers; b.i.d., twice daily; CAD, coronary artery

disease; CV, cardiovascular; DB; double-blind; DD, double-dummy; DSMB, Data and Safety Monitoring Board; FU, follow-up; HF, heart failure; HFpEF, heart failure with preserved ejection fraction; HR, hazard ratio; IS, ischaemic stroke;

ISRCTN, the UK’s Clinical Study Registry; iv., intravenous; LV, left ventricular; LVEF, left ventricular ejection fraction; MI, myocardial infarction; NCT, ClinicalTrials.gov identifier; NSTEMI, non-ST-elevation myocardial infarction; o.d., once

daily; OL, open label; P, prospective; PC, placebo-controlled; PCl, percutaneous coronary intervention; PG, parallel group; R, randomized; RBC, red blood cells; STEMI, ST-elevation MI; TIA, transient ischaemic attack; TXA, tranexamic acid.

?In alphabetic order.

®Acronyms of the trials are summarized in Supplementary material online, Table S1.

including a diuretic, which were continued throughout the study;
patients on B-blockers continued this treatment throughout the
study.* Patients were randomized to aprocitentan (12.5 or 25 mg)
or placebo during a 4-week double-blind treatment period (part
1); then, patients entered a 32-week single (patient)-blind period
(part 2) where received aprocitentan 25 mg; finally, patients were
re-randomized to aprocitentan 25 mg or placebo during a 12-week
double-blind withdrawal period (part 3). The primary and key
secondary endpoints were changes in unattended office SBP from
baseline to week 4 and from withdrawal baseline to week 40,
respectively. At 4 weeks, the least square mean (SE) change in
office SBP as compared with placebo was —3.8 mm Hg (—6.8 to
—0.8 mm Hg; P = 0.0042) for aprocitentan 12.5 mg and the respec-
tive difference for 24 h ambulatory SBP —4.3 mm Hg, respectively.
The SBP/DBP reduction was maintained for 44 weeks and after 4
weeks of withdrawal, and office SBP significantly increased with
placebo vs. aprocitentan (5.8 mm Hg; P < 0.001). The 25 mg
dose did not produce any further BP reduction as compared with
the 12.5 mg, but increased the risk of oedema/fluid retention.
Thus, aprocitentan (12.5 mg o.d.)) was approved in combination
with other antihypertensive drugs, to lower BP in adult patients
who are not adequately controlled on other drugs. Aprocitentan
increases serum aminotransferase and total bilirubin levels and
decreases haemoglobin concentration and haematocrit. It is not
recommended in patients with an estimated glomerular filtration
rate (eGFR) <15 mL/min, elevated aminotransferases (>3 x the
upper limit of normal), or moderate-severe hepatic impairment
and is contraindicated during pregnancy. Considering the limited
reduction of BP, significant side effects (e.g. oedema), and the very
high costs, the clinical added value of aprocitentan requires further
clinical investigation.

. The 2022 European Society of Cardiology and the European

Respiratory Society guidelines strongly recommended the initial
oral drug combination therapy with a dual ET-1 receptor an-
tagonist (ambrisentan or macitentan) and a phosphodiesterase-5
inhibitor (PDES5I: tadalafil) for patients with idiopathic, heritable, or
drug-associated PAH without CV lung complications.> Macitentan
counteracts the adverse effects of the abnormal activation of the
ET system, reducing pulmonary arterial vasoconstriction, smooth
muscle cell proliferation and fibrosis, and the risk of disease
progression and hospitalizations, while tadalafil improves exercise
ability (Figure 1A). The first once-daily, orally active, single-pill
combination of macitentan (10 mg) and tadalafil (40 mg) was ap-
proved for chronic treatment of PAH [World Health Organization
(WHO) Group 1] in adult patients of WHO functional class Il and
lIl. The approval of the M/T-FDC was based on the results of the
A DUE trial, which compared the efficacy and safety of M/T-FDC
to each monotherapy, macitentan or tadalafil, in 187 patients with
PAH (WHO functional class Il and lll), including treatment-naive
or previously treated with an ERA or a PDES5I for >3 months.
After 16 weeks, M/T-FDC produced a greater pulmonary vascular
resistance (PVR) reduction vs. macitentan (geometric mean ra-
tio 0.71; 95% Cl 0.61-0.82; P < 0.0001) and vs. tadalafil (0.72;
0.64-0.80; P < 0.0001) both in treatment-naive and baseline-
treated PAH patients. The use of M/T-FDC reduces pill burden
and may improve adherence. Pre-defined adverse events of special
interest (oedema/fluid retention, anaemia, and hypotension), but
not hepatic disorders, were more common with M/T-FDC. It is
contraindicated in patients on nitrates, guanylate cyclase inhibitors
(riociguat), or strong CYP3A4 inducers/inhibitors and because it
may cause fatal harm, females of reproductive potential must use
effective contraception during and for 1 month after treatment
with M/T-FDC.

. Sotatercept is a fusion protein comprising the extracellular domain

of the human activin receptor type IIA and the Fc domain of human
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Advances in cardiovascular pharmacotherapy in 2024

1

immunoglobulin G1 (IgG1). It acts as a ligand trap for members
of the transforming growth factor-beta (TGF-8) superfamily, thus
improving the balance between pro- and antiproliferative signalling
to regulate vascular cell proliferation underlying PAH’ (Figure 1B).
It presents an absolute bioavailability of ~66% and a half-life of
~24 days and is metabolized into small peptides. Its approval was
based on the STELLAR trial, which compared sotatercept (0.3—
0.7 mg/kg) vs. placebo administered subcutaneously (s.c.) every
3 weeks on top of background therapies in 323 patients with
PAH (WHO functional class Il or Ill).8 At 24 weeks, sotatercept
increased the baseline 6-min walking distance (6MWD) 41 m
(28-54; P < 0.001). Time to first occurrence of death or non-fatal
clinical worsening events was 84% lower with sotatercept than
with placebo [hazard ratio (HR) 0.16; 0.08-0.35; P < 0.001]. Signif-
icant improvements were also observed in PVR, WHO functional
class, N-terminal pro B-type natriuretic peptide (NT-proBNP)
levels, French risk model, and PAH-SYMPACT questionnaire. Thus,
sotatercept is approved for the treatment of adults with PAH
(WHO Group 1) to increase exercise capacity, improve WHO
functional class, and reduce the risk of clinical worsening events.
Adverse events of sotatercept include headache, erythrocytosis,
thrombocytopenia, bleeding, telangiectasia, and increased blood
pressure. It may cause foetal harm and women of reproductive
potential should be advised to use an effective contraception dur-
ing treatment and for at least 4 months after the final dose.

Drugs receiving a new label
extension

Once a drug has been approved to treat a given CVD, the results
of RCTs may demonstrate that it can be effective for treating an
additional disease leading to a label extension. This was the case for
two drugs:

1. Semaglutide, a glucagon-like peptide-1 (GLP-1) receptor agonist,
is the first drug approved for reducing CV risk in patients with
CVD who are either overweight or obese, with or without type
2 diabetes (T2D). This approval was based on the SELECT trial
recruiting 17 604 adults with established CVD, and a body mass
index (BMI) >27 kg/m? without diabetes.” At 39-month follow-up,
semaglutide (2.4 mg s.c. once-weekly) was superior to placebo to
reduce the composite of CV death, non-fatal myocardial infarction
(M), or non-fatal stroke (HR 0.80; 0.72-0.90; P < 0.001) and body
weight (—9.39% vs.—0.88%). The effects of semaglutide occurred
early after initiation of treatment and were similar across CV
endpoints and among pre-specified patient subgroups. Secondary
subanalyses pointed to non-significant trends towards benefit for
CV death (0.85; 0.71-1.01), heart failure (HF) hospitalization or
urgent medical visits (0.82; 0.71-0.96), and all-cause mortality
(0.81; 0.71-0.93). Adverse events leading to permanent drug dis-
continuation occurred more frequently with semaglutide than with
placebo (16.6% vs. 8.2%; P < 0.001).

2. Bempedoic acid is an ATP citrate lyase inhibitor that targets choles-
terol synthesis upstream of 3-hydroxy-3-methylglutaryl coenzyme
A reductase, the enzyme inhibited by statins. The label of be-
mpedoic acid, with or without ezetimibe, has been expanded to
reduce the risk for Ml and coronary revascularization in adults
with established CVD or high risk for a CVD event who are
unable to take recommended statin therapy (including those not
taking a statin). Bempedoic acid (& ezetimibe) indication for low-
ering LDL cholesterol (LDL-C) has been expanded to all adults
with primary hyperlipidaemia, not just those with heterozygous
familial hypercholesterolaemia or established atherosclerotic CVD
(ASCVD) requiring additional LDL-C reduction. Thus, bempedoic

acid (£ ezetimibe) is the first oral non-statin LDL-C-lowering
drug approved to reduce the risk of CV events in both primary
and secondary prevention. This new labelling is based on the
CLEAR Outcomes trial recruiting almost 13 970 statin-intolerant
patients, with or at high risk for CVD."0 After 40.6 months
of follow-up, bempedoic acid (£ ezetimibe) significantly reduced
LDL-C (21%), high-sensitivity C-reactive protein (22%), and the
time to first occurrence of a four-component major adverse
CV events (MACE-4), composite of CV death, non-fatal stroke,
non-fatal M| or coronary revascularization (HR 0.87; 0.79-0.96;
P = 0.004), fatal or non-fatal Ml (0.77; 0.66—0.91; P = 0.002), coro-
nary revascularization (0.81; 0.72-0.92; P = 0.001), and time to
first occurrence of three-component MACE (MACE-3), composite
of CV death, non-fatal stroke, or non-fatal Ml (0.85; 0.76-0.96;
P = 0.006).

A pre-specified subanalysis of the CLEAR Outcomes trial evaluated
the CV benefits of bempedoic acid in patients with and without
T2D, baseline LDL-C >2.59 mmol/L, and unable or unwilling to
take guideline-recommended doses of statins.'" After 3.4 years of
follow-up, bempedoic acid monotherapy compared with placebo re-
duced the incidence of MACE-4 (HR 0.83; 0.72-0.95) and MACE-3
(0.80; 0.68-0.93) in patients with T2D, with similar trends in patients
with pre-diabetes and normoglycaemia, although the difference in
absolute risk was greatest among patients with T2D (—2.4% for
MACE-4, Pinteraction = 0.0063; —2.1% for MACE-3, Pisteraction = 0.010).
Among patients without T2D, bempedoic acid did not increase the
risk of new-onset diabetes, HbAl1c or blood glucose concentra-
tions, and produced a modest weight loss. Placebo-corrected LDL-C,
non-HDL cholesterol, and high sensitivity C-reactive protein levels
at 6 months were reduced in each glycaemic stratum (diabetes,
pre-diabetes, and normoglycaemia) among patients randomized to
bempedoic acid (all P < 0.001). Thus, in patients with or with-
out T2D unwilling or unable to take guideline-recommended doses
of statins, bempedoic acid monotherapy significantly reduced CV
events.

Clinical trials with positive results

Lipid-lowering drugs

Because older people are underrepresented in clinical trials, the
FAST-MI investigators analysed the association between the use and
intensity of lipid-lowering therapy (LLT: atorvastatin >40 mg or equiv-
alent, or any combination of statin and ezetimibe) in 2258 patients
aged >80 years admitted for acute MI [AMI: 39% with ST-elevation Ml
(STEMI), 58% with percutaneous coronary intervention (PCl)] <48 h
from onset."? Patients were discharged without, with conventional
doses, or with high-dose LLT. High-dose LLT was associated with
lower 5-year mortality [adjusted hazard ratio (aHR) 0.78; 0.66-0.92]
compared with patients without LLT, but not conventional-intensity
LLT @@HR 0.93; 0.80-1.09). In propensity score-matched cohorts,
5-year survival was higher in patients receiving high-intensity LLT than
in patients without statins at discharge (52% vs. 42%; HR 0.78; 0.62—
0.98). These results strongly suggest that high-intensity LLT should
not be denied to older patients.

VICTORION-INITIATE compared an finclisiran first’ strategy
(adding inclisiran immediately upon failure to reach LDL-C <70 mg/dL
despite maximally tolerated statins) with usual care (at the treating
provider’s judgement) in patients with ASCVD and LDL-C >70 mg/dL
(mean baseline LDL-C 97.4 mg/dL) or non-HDL cholesterol (non-
HDL-C) >100 mg/dL, and fasting triglycerides <500 mg/dL."> The
‘inclisiran first’ strategy produced a greater reduction in LDL-C
(60.0% vs. 7.0%; P < 0.001) and more patients achieved LDL-C
levels <70 and <55 mg/dL than in the usual care group (81.8% vs.
22.2% and 71.6% vs. 8.9%; both P < 0.001). In the usual care arm
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Figure | Mechanism of action of first-in-class drugs. (A) In pulmonary arterial hypertension (PAH), endothelin-1 (ET-1) activates ET and
ETg receptors leading to endothelial dysfunction, vasoconstriction, vascular remodelling (hypertrophy, fibrosis, and proliferation), inflammation,
sympathetic activation, and increased aldosterone synthesis. Aprocitentan, the active metabolite of macitentan, prevents the binding of ET-1
to both ETA/ETg receptors and inhibits ET-1-mediated signalling. (B) The fixed-dose combination of macitentan, a dual ETA and ETg receptor
antagonist, and sildenafil, a phosphodiesterase-5 inhibitor (PDEI), simultaneously targeted the ET-1 and the nitric oxide (NO) pathways involved
in the pathophysiology of PAH. NO produced in endothelial cells (ECs) enter the pulmonary vascular smooth muscle cells (PVSMCs) binds to
soluble guanylate cyclase (sGC) increasing its catalytic activity, and the conversion of guanosine-5'-triphosphate (GTP) into guanosine 3',5'-cyclic
monophosphate (cGMP), which causes smooth muscle relaxation and antiproliferative effects. This signalling pathway is counterbalanced by sildenafil,
which blocks the degradation of cGMP to 5'-guanosine monophosphate. The simultaneous blockade of the ET-1 and NO signalling with macitentan
and sildenafil allows to reach better outcomes in patients with PAH as compared with each drug in monotherapy. (C) Sotatercept rebalances
growth-promoting and growth-inhibiting signalling. In PAH there is a down-regulation of the bone morphogenetic protein (BMP) receptor type Il
(BMPR2)-Smad1/5/8 pathway in PVSMCs leading to an increased production of activin ligands and an up-regulation of the activin receptor type
[IA (ActRIIA)-Smad2/3 pathway. Increased phosphorylated Smad (pSmad)2/3 activity promotes the expression of endogenous BMP antagonists,
gremlin-1 and noggin, which further reduces BMP—Smad1/5/8 signalling. The result is a reduction in antiproliferative and an increase in proproliferative
signalling pathways counteracting pulmonary vascular remodelling. Sotatercept acts to sequester excess of ActRIIA ligands, thereby reducing
ActRIIA-Smad?2/3 signalling to rebalance growth-promoting and growth-inhibiting signalling. ALK, activin receptor-like kinase; pSmad, phosphorylated
Smad; Smad, small mothers against decapentaplegic protein.

fewer patients had LLT intensified and non-statin LLT was under-
utilized, resulting in underachievement of LDL-C goals. Additionally,
statin discontinuation rates (a co-primary endpoint) with ‘inclisiran
first’ (6.0%) were non-inferior to usual care (16.7%). Thus, starting
inclisiran immediately upon failure to reach LDL-C goals on maximally
tolerated statins in patients with ASCVD allows to achieve guideline-
recommended LDL-C levels without major safety concerns.

A pooled analysis of data from the Microbleeds International
Collaborative Network investigated the association between statin
use and the risk of intracranial haemorrhage (ICrH) following an
ischaemic stroke (IS) or transient ischaemic attack (TIA) in patients

with availability of appropriate baseline magnetic resonance imaging
for cerebral microbleed (CMB) quantification and distribution, regis-
tration of statin use after the index stroke, and collection of stroke
event data during a follow-up period of >3 months." Among 16 373
patients, 10 812 received statins at discharge and 4668 had >1 CMBs.
Compared with non-users, statin therapy reduced the risk of any
stroke (@HR 0.68; 0.56—0.84) and IS (0.65; 0.51-0.82), without increas-
ing the risk of ICrH. Results remained consistent when considering
anatomical distribution and the high burden (>5) of CMBs. Thus, in
patients with IS or TIA and CMBs, statins reduced the risk of any
stroke or IS without an increased risk of ICrH.
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Antithrombotic drugs and antidotes
Subclinical atrial tachyarrhythmias are independently associated with
a 2.5-fold increase in the risk of IS or systemic embolism (IS/SE)." The
ARTESIA trial showed that among patients with device-detected sub-
clinical atrial fibrillation (AF) by an implanted pacemaker, defibrillator,
or cardiac monitor lasting from 6 min to 24 h (mean CHA2DS2-
VASc score 3.9), apixaban as compared with aspirin resulted in a
lower risk of IS/SE than aspirin (0.78% vs. 1.24%; HR 0.63; 0.45-0.88;
P = 0.007), IS (including stroke of unknown cause; 0.62; 0.43-0.91),
and stroke from any cause (0.64; 0.46—0.90). However, major bleeding
occurred more often with apixaban than with aspirin (1.71% vs. 0.94%
per patient-year; HR 1.80; 1.26-2.57; absolute risk increase 0.77%,
P = 0.001)." Thus, in patients with subclinical AF and increased
risk for stroke, the absolute reduction in IS/SE produced by apixa-
ban was lower than the absolute increase of major bleeding (NNT
217; NNH 129). The 2024 ESC Guidelines for the management
of AF recommend that oral anticoagulant (OAC) therapy may be
considered in patients with asymptomatic device-detected subclinical
AF and elevated thrombo-embolic risk to prevent IS and throm-
boembolism, excluding patients at high risk of bleeding (class llb,
level B)."

Although clinical guidelines consistently recommend the use of
monotherapy with OACs after the early period of dual antithrombotic
treatment, data on long-term antithrombotic strategy for patients
with AF and stable coronary artery disease (CAD) are limited. The
EPIC-CAD trial compared edoxaban monotherapy (60 mg o.d.; 30 mg
o.d. with CrCl 15-50 mL/min, body weight <60 kg, and use of
certain P-glycoprotein inhibitors) with dual antithrombotic therapy
(edoxaban plus a single antiplatelet agent) in 554 patients with AF
(mean CHA;,DS,-VASc score 4.3) and stable CAD. At 12 months,
edoxaban monotherapy reduced the risk of a composite of all-cause
mortality, MI, stroke, SE, unplanned urgent revascularization, or ma-
jor or clinically relevant non-major bleeding as compared with dual
antithrombotic therapy (HR 0.44; 0.30-0.65; P < 0.001)."8 This result
appeared to be driven mainly by a lower incidence of major or
clinically relevant non-major bleeding events (HR 0.34; 0.22-0.53),
while the risk of ischaemic events and mortality was similar in
both groups.

Clinical guidelines recommend dual antiplatelet therapy (DAPT)
with aspirin plus a P2Y12 receptor inhibitor for 12 months following
PCl to prevent Ml and stent thrombosis.'” In patients with acute
coronary syndrome (ACS), unguided de-escalation from DAPT to
P2Y12 inhibitor monotherapy after PCl was associated with the
lowest risk of MACE and bleeding outcomes, showing the lack of
usefulness of platelet function testing,'” while short DAPT followed
by P2Y1, inhibitor was associated with the lowest risk of major
bleeding and all-cause mortality.”° However, no head-to-head com-
parisons exist between all different single antiplatelet monotherapies
post-ACS. The ULTIMATE-DAPT trial randomized participants who
completed the IVUS-ACS study without major ischaemic or bleeding
events after 1-month treatment to DAPT (oral ticagrelor, 90 mg b.i.d.,
plus aspirin 100 mg o.d.) or oral ticagrelor plus placebo, beginning 1
month and ending at 12 months after PCI. In 3399 patients, 1-month
DAPT (ticagrelor plus aspirin) followed by ticagrelor monotherapy
reduced clinically relevant bleeding (2.1% vs.4.6%; HR 0.45; 0.30—
0.66; P < 0.0001), but provided a similar protection from major
adverse CV or cerebrovascular events (MACE: composite of cardiac
death, MI, IS, definite stent thrombosis, or clinically driven target
vessel revascularization) as compared with DAPT (0.98; 0.69-1.39;
Pron-inferiority < 0.0001, Psyperiority = 0.89).21 The main limitations of
this study are that the primary efficacy endpoint included minor
bleeding [Bleeding Academic Research Consortium (BARC) 2-type],
it was largely underpowered to assess efficacy (predicted number of
events in the control arm: 6.2%, observed 3.7%), efficacy included

un-conventional and soft endpoints (e.g. definite stent thrombosis, or
clinically driven target vessel revascularization) rather than MACE-4,
and the lack of aspirin-only arm for comparison.

The OPT-BIRISK trial was designed to compare clopidogrel
monotherapy with DAPT with clopidogrel and aspirin as maintenance
therapy for an additional 9 months in 7700 ACS patients deemed
at both thrombotic and bleeding risks who completed 9—12 months
of DAPT following drug-eluting stent (DES) PCI. As compared with
DAPT, clopidogrel monotherapy reduced the risk of BARC types 2,
3, or 5 bleeding (2.5% vs. 3.3%; HR 0.75; 0.57-0.97; P = 0.03), even
though the observed number of events was approximately half than
those pre-specified in sample size determination (predicted 6%, ob-
served 3.3%) and the difference was driven only by BARC 2 bleeding,
with no difference for BARC 3 and 5 bleeding.?? Efficacy endpoint (a
composite of all-cause mortality, Ml, stroke, and clinically driven revas-
cularization) was only a secondary outcome, expected to occur in 8%,
but observed in 3.5% and 2.6% in the DAPT and clopidogrel arms,
respectively (0.74; 0.57-0.96; Pron-inferiority < 0.001; Psiperiority = 0.02),
and the difference was mainly driven by revascularization.

Given the limitations of the above trials, more robust data and
rigorous trial designs are needed to assess the efficacy and duration
of a shorter DAPT (1, 3, and 6 months?) as well as the most effective
type (aspirin alone?, clopidogrel, prasugrel, or ticagrelor alone?) of
single antiplatelet therapy post-DAPT with the last generation of less
thrombogenic stents.

The ADALA trial compared in 90 patients (53 patients with previ-
ous major bleeding events) the efficacy and safety of low-dose DOAC
(apixaban 2.5 and 5 mg b.i.d.)) vs. DAPT (100 mg aspirin plus clopido-
grel 75 mg o.d.) after successful percutaneous left atrial appendage
occlusion (LAAO).2 At 3 months, compared with DAPT, low-dose
DOAC reduced the primary endpoint [composite of major bleeding
and thrombo-embolic events including stroke, SE, and device-related
thrombosis (DRT)] (4.5% vs. 21.7%; HR 0.19; P = 0.02) and the rate
of DRT (0% vs. 8.7%; P = 0.04), but there were no differences in
major bleeding or thrombo-embolic events between groups. Thus,
low-dose DOAC for 3 months after LAAO was associated with a
better efficacy and safety balance compared with DAPT. However,
these results will need to be confirmed in future larger RCTs.

The DACAB trial found that among 500 patients undergoing elec-
tive coronary artery bypass grafting surgery (CABG), graft patency
(primary outcome) at 1 year was significantly higher in patients ran-
domized to DAPT compared with patients randomized to aspirin
alone (88.7% vs. 76.5%; P < 0.001).2* Because this trial was not
powered for clinical outcomes, the follow-up of patients included in
the DACAB trial was extended to 5 years.?> At the end of the study,
the risk of MACE was lower with DAPT vs. aspirin monotherapy
(22.6% vs. 29.9%; HR 0.65; 0.43-0.99; P = 0.04) and vs. ticagrelor
monotherapy (0.66, 0.44-1.00; P = 0.05). Results were consistent
across key clinical subgroups, including different baseline bleeding
risks. Thus, ticagrelor DAPT for 1 year after surgery reduced the risk
of MACE at 5 years after CABG compared with aspirin or ticagrelor
monotherapy.

The T-PASS trial investigated whether ticagrelor monotherapy
after <1 month of DAPT was non-inferior to 12 months of ticagrelor-
based DAPT in 2850 patients with ACS who underwent DES PC|.2¢
Aspirin was discontinued at a median of 16 days (12-25 days) in
patients receiving ticagrelor monotherapy. Stopping aspirin within
1 month followed by ticagrelor monotherapy was both non-inferior
and superior to 12-month DAPT for the 1-year composite of all-cause
mortality, MI, definite or probable stent thrombosis, stroke, and
BARC 3-5 bleeding (HR 0.54; 0.37-0.80; P < 0.001 for non-inferiority;
P = 0.002 for superiority), primarily driven by a significant reduction
in BARC 3-5 bleeding (1.2% vs. 3.4%; 0.35; 0.20-0.61; P < 0.001).
The main limitations include the open-label not placebo-controlled
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design, the lower observed (5.2%) than anticipated (14%) events rates
suggesting inclusion of non-high-risk patients, the involvement of
Korean patients only, and the implantation of biodegradable polymer
sirolimus-eluting stents. Thus, the results may not extend to other
populations at high risk or to patients who receive other stent types,
and might not be directly translated to other geographic regions.

The ANNEXA trial compared andexanet alfa, a modified recombi-
nant inactive form of human factor Xa, which binds and sequesters
factor Xa inhibitors, with usual care (85.5% receiving prothrombin
complex concentrates) on haematoma volume expansion in patients
receiving a factor Xa inhibitor within 15 h before an acute intrac-
erebral haemorrhage.”’ About 90% of patients had AF, 21% stroke,
and 12% MI. Haemostatic efficacy, defined as an expansion of the
haematoma volume <35% at 12 h, an increase of <7 points on the
National Institutes of Health Stroke Scale (NIHSS), and no receipt
of rescue therapy between 3 and 12 h, was more often achieved in
the andexanet group than in the usual care group (67.0% vs. 53.1%;
P = 0.003). Haematoma volume expansion <35% was observed in
76.7% of patients receiving andexanet and in 64.6% of those on usual
care. However, thrombotic events (10.3% vs. 5.6%; P = 0.048), includ-
ing IS (6.5% vs.1.5%), were more common in the andexanet group.
Multiplicity-unadjusted results for death and a good outcome on the
modified Rankin scale did not differ appreciably between groups, and
the trial was not powered to detect differences in these outcomes.
Thus, further studies are needed to define the potential net benefit
of andexanet as an antidote in patients receiving anti-Xa DOACs.

Cardiovascular and renal effects of

semaglutide

Semaglutide is a glucagon-like peptide-1 receptor agonist (GLP-1RA)
that stimulates glucose-dependent insulin secretion, reduces glucagon
release and hepatic gluconeogenesis, and reduces food intake by
slowing gastric emptying and promoting satiety.”® A pre-specified
analysis of the SELECT trial compared the effect of semaglutide with
placebo in 4286 patients with ASCVD and overweight or obesity
and a history of HF [with preserved (HFpEF) or reduced ejection
fraction (HFrEF), or unclassified].?? In patients with HF as compared
with those without HF, semaglutide reduced MACE (composite of
non-fatal MI, non-fatal stroke, and CV death; HR 0.72; 0.60.0.87),
HF composite endpoints (CV death or hospitalization or urgent
hospital visit for HF: 0.79; 0.64-0.98), CV death (0.76; 0.59-0.97),
and all-cause mortality (0.81; 0.66—1.00). Semaglutide improved out-
comes early after initiation of therapy in patients with HFrEF (MACE:
0.65; 0.49-0.87; composite HF endpoint: 0.79, 0.58—1.08) and HFpEF
(0.69; 0.51-0.91 and 0.75; 0.52-1.07, respectively) and the benefit
persisted over the trial period being independent of age, sex, BMI,
New York Heart Association (NYHA) status, and diuretic use. Dis-
continuation rates for semaglutide were similar in patients with and
without HF. Thus, in overweight or obese patients with ASCVD,
but not T2D, semaglutide reduced MACE, HF composite endpoints
and CV, and all-cause mortality in patients with HF, regardless of HF
subtype.

Diabetes is the leading cause of chronic kidney disease (CKD), and
patients with T2D and CKD are at high risk for HF and premature
CV death.’® The FLOW trial randomized patients with T2D and
CKD [defined by an eGFR of 50-75 mL/min/1.73 m? and a urinary
albumin-to-creatinine ratio (UACR) of >300 and <5000 mg/g, or
an eGFR of 25 to <50 mlL/min/1.73 m?, and a UACR >100 and
<5000 mg/g] to semaglutide (1 mg s.c. weekly) or placebo.3' At 3.4
years, semaglutide reduced the risk of major kidney disease events
(HR 0.76; 0.66-0.88; P = 0.0003), kidney-specific components of
the primary outcome (0.79; 0.66-0.94), and CV death (0.71; 0.56—
0.89) vs. placebo. Secondary outcomes also favoured semaglutide,
including mean annual eGFR slope (—2.19 vs. —3.36 mL/min/1.73 m?

per year; P < 0.001), risk of MACE (0.82; 0.68-0.98; P = 0.029),
all-cause mortality (0.80; 0.67-0.95, P = 0.01), and serious adverse
events. Thus, in patients with T2D and CKD, semaglutide reduced
the risk of major kidney disease events and CV death. In a pre-
specified analysis of this trial, semaglutide compared with placebo
increased the time to first HF events or CV death (HR 0.73; 0.62-
0.87; P = 0.0005), HF events alone (0.73; 0.58-0.92; P = 0.0068),
and CV death alone (HR 0.71; 0.56-0.89; P = 0.0036).32 The risk
reduction for the composite HF outcome was similar in patients
with (0.73; 0.54-0.98; P = 0.03) and without HF at baseline (0.72;
0.58-0.89; P = 0.002) and across a range of clinically relevant
subgroups.

HFpEF is associated with a high risk of hospitalization and death,
especially in patients who are overweight, obese, or have T2D.
The STEP-HFpEF DM randomized 616 patients with HFpEF, BMI
>30 kg/m* and T2D to semaglutide (2.4 mg s.c. once weekly)
or placebo. After 52 weeks, semaglutide improved quality-of-life
parameters evaluated by the Kansas City Cardiomyopathy Question-
naire Clinical Summary Score (KCCQ-CSS) (estimated difference 7.3
points; 4.1-10.4; P < 0.001) and reduced body weight (estimated
difference, —6.4 percentage points; —7.6 to —5.2; P < 0.001).33
The results for all the confirmatory secondary endpoints (estimated
between-group difference in change in 6MWD; win ratio for a hi-
erarchical composite endpoint that included death, HF events, and
differences in the change in the KCCQ-CSS and 6MWD; and esti-
mated treatment ratio for change in C-reactive protein level) favoured
semaglutide over placebo (all P < 0.001). These results, together
with those of the STEP-HFpEF trial,>* confirmed that among pa-
tients with obesity-related HFpEF and T2D, semaglutide (2.4 mg s.c.
once weekly) significantly reduced HF-related symptoms and physical
limitations.

Because of the relatively modest size of both trials, several
pre-specified pooled analyses of individual patient data from the
STEP-HFpEF and STEP-HFpEF DM trials were performed to provide
a more definitive assessment of the efficacy and safety of semaglutide.
(1) In one analysis, semaglutide compared with placebo significantly
improved the KCCQ-CSS (mean difference 7.5 points), MWD (mean
between-group difference 17.1 m), and the hierarchical composite
endpoint (win ratio 1.65) and reduced C-reactive protein levels and
body weight compared with placebo (all P < 0.0001) and its efficacy
was consistent across multiple subgroups.®® (2) Another secondary
analysis evaluated whether the effects of semaglutide differ in patients
with and without AF (and across various AF types).3¢ Semaglutide
led to larger improvements in the KCCQ-CSS (11.5 vs. 4.3 points;
Pinteraction = 0.001) and the hierarchal composite endpoint (win ratio
of 2.25 vs. 1.30; Pirteraction < 0.001) in participants with AF vs. without
AF, respectively. Semaglutide also significantly improved HF-related
symptoms, physical limitations, and exercise function and reduced
body weight, C-reactive protein, and NT-proBNP levels regardless of
AF status. Thus, semaglutide-mediated improvements in HF-related
symptoms and physical limitations were more pronounced in those
with vs. without AF at baseline. (3) Another pooled analysis examined
whether efficacy and safety endpoints differed by baseline diuretic
use, and the effect of semaglutide on loop diuretic use and dose
over the 52-week treatment period.>” As compared with placebo, in
semaglutide-treated patients loop diuretic dose decreased by ~20%,
were more likely to experience a loop diuretic dose reduction, and
less likely to experience a dose increase (all P < 0.0001). Reduc-
tions in body weight and improvements in exercise function with
semaglutide vs. placebo were consistent in all diuretic use categories.
These results support a primary decongestive effect of semaglutide in
obesity-related HFpEF.

Another pooled analysis of individual patient-level data from the SE-
LECT, FLOWV, STEP-HFpEF, and STEP-HFpEF DM evaluated whether
semaglutide reduces clinical HF events.3® STEP-HFpEF and STEP-HFpF

G20z 1MdY 4 uo 1sanb Aq |2/¥908/Z 1 0¥eAd/dAOlya/g60 L 0 L/10p/a[oIlE-00UBAPE/dAS[YS/WOo"dNO"OlWapED.//:SANY WO} PapEojuMoq



Advances in cardiovascular pharmacotherapy in 2024

15

DM trials enrolled patients with obesity-related HFpEF, SELECT trial
patients with ASCVD and overweight or obesity but without T2D,
and FLOW trial patients with T2D and CKD. Participants were ran-
domized to once-weekly s.c. semaglutide (2.4 mg in the STEP-HFpEF,
STEP-HFpEF DM, and SELECT; 1.0 mg in the FLOW). Compared with
placebo, semaglutide reduced the risk of the composite endpoint of
HF events (hospitalization or urgent visit due to HF) or CV death
(HR 0.69; 0.53-0.89; P = 0.0045) and the risk of worsening HF
events alone (0.59; 0.41-0.82; P = 0.0019), but not CV death (0.82;
0.57-1-16). These data support the use of semaglutide to reduce the
risk of HF events in patients with HFpEF.

Tirzepatide vs. semaglutide

A propensity-matched, cohort study identified individuals with over-
weight or obese who initiated tirzepatide or semaglutide labelled
for T2D using electronic health record data.? Patients receiving
tirzepatide were significantly more likely to achieve weight loss >5%
(HR 1.76; 1.68-1.84), >10% (2.54; 2.37-2.73), and >15% (3.24; 2.91—
3.61) than those using semaglutide, and on-treatment changes in
weight were larger for patients receiving tirzepatide at 3 (5.9% vs.
3.6%), 6 (10.1% vs. 5.8%), and 12 months (15.3% vs. 8.3%). After ad-
justing for residual confounders, the absolute difference in weight loss
between tirzepatide and semaglutide was —2.4% (—2.5% to —2.2%),
—43% (—4.7% to —4.0%), and —6.9% (—7.9% to —5.8%) at 3, 6,
and 12 months of treatment, respectively. A weight loss of >15%
was achieved by 42.3% of the tirzepatide group vs. 18.1% of the
semaglutide group. Rates of gastrointestinal adverse effects were sim-
ilar between groups and 53% discontinued the medication during the
study. Future RCTs are needed to compare the effect of tirzepatide
and semaglutide on MACE.

Sodium-glucose cotransporter-2

inhibitors

The EMPA-KIDNEY trial showed that among patients with CKD
at risk of disease progression [i.e. sustained eGFR decline >40%
from randomization, end-stage kidney disease (ESKD), sustained
eGFR <10 mL/min/1.73 m’, or kidney failure death], empagliflozin
reduced the risk of kidney disease progression or CV death
(HR 0.72; 0.64-0.82; P < 0.001) compared with placebo.®* The
trial was stopped prematurely after a median follow-up time of
2 years, but 4891 patients (74%) originally randomized were enrolled
for another 2 years to assess how the effects of empagliflozin evolve
after drug discontinuation.*! During this period, local practitioners
could prescribe open-label sodium-glucose cotransporter-2
inhibitors (SGLT2Is), including open-label empagliflozin, but the
use of SGLT2Is was similar in the empagliflozin and placebo groups
(43% vs. 40%). During the entire follow-up period (i.e. active trial
plus post-trial observation periods), empaglifiozin, as compared
with placebo, reduced: (1) the primary endpoint of kidney disease
progression or CV death (HR 0.79; 0.72-0.87); (2) the risks of kidney
disease progression (0.79; 0.72-0.87), all-cause mortality or ESKD
(0.81; 0.72-0.90), and ESKD (0.74; 95% Cl 0.64-0.87); and (3) the
risk of CV death (0.75; 0.59-0.95), but not the risk of non-CV death
(5.3% vs. 5.3%; 0.97; 0.79—1.20). These results confirmed that 2-year
treatment with empagliflozin had residual cardiorenal benefits over
placebo, for up to 12 months after drug discontinuation.

Colchicine

Colchicine is approved to reduce CV risk in patients with CAD,
but limited data are available about its impact on coronary plaque
stability. The COLOCT trial*? randomized 128 patients with ACS
with lipid-rich plaque (lipid pool arc >90°) to colchicine (0.5 mg
o.d.) or placebo. After 12 months, compared with placebo, colchicine

increased minimal fibrous cap thickness (51.9 vs. 87.2 um; P = 0.006)
and reduced average lipid arc (—25.2° vs. —35.7°; P = 0.004), mean
angular extension of macrophages (—8.9° vs. —14.0°; P = 0.044), high-
sensitivity C-reactive protein (P = 0.046), interleukin-6 (P = 0.025),
and myeloperoxidase levels (P = 0.047). Thus, it improved coro-
nary plaque stability as assessed by optical coherence tomography
in patients with ACS. Because patients with T2D present a higher
risk of CV events post-MI partly due to vascular inflammation, it
was hypothesized that they could benefit from colchicine use. In a
pre-specified subgroup analysis of the COLCOT trial enrolling 959
patients with T2D and recent MI, colchicine reduced the risk of a
composite of CV death, resuscitated cardiac arrest, MI, stroke, or
urgent hospitalization for angina requiring coronary revascularization
(HR 0.65; 0.44-0.96; P = 0.03), but increased the incidence of nausea
and pneumonia (2.4% vs. 0.4%; P = 0.008).3

Cardiomyopathies

Acoramidis is a high-affinity transthyretin (T TR) stabilizer designed to
mimic the structural influence of the protective T119M mutation that
inhibits the dissociation of tetrameric TTR.* In the ATTRibute-CM
trial recruiting 632 patients with transthyretin amyloid cardiomyopa-
thy (ATTR-CM), acoramidis (800 mg b.i.d) significantly improved
the four-step primary hierarchical outcome (all-cause mortality, CV-
related hospitalization, and change from baseline in NT-proBNP
levels and 6MWD). The corresponding win ratio was 1.8 (1.4-2.2;
P < 0.0001), with 63.7% of pairwise comparisons favouring acoramidis
(35.9% favouring placebo).*> The win ratios for the pre-specified sec-
ondary analyses performed according to either the two-component
hierarchy of all-cause mortality and CV-related hospitalization or
the three-component hierarchy of all-cause mortality, CV-related
hospitalization, and 6MWD were 1.5 (1.1-2.0) and 1.4 (1.1-1.8) in
favour of acoramidis, respectively. Acoramidis also significantly re-
duced CVD-related hospitalizations (26.7% vs. 42.6%; P < 0.0001),
but not all-cause mortality. The overall incidence of adverse events
was similar in both groups. Thus, acoramidis represents an effective
and safe therapeutic option for patients with ATTR-CM.

Patients who completed this study (389 of 632 participants) were
invited to enter an open-label extension study. Patients who previ-
ously received acoramidis through month 30 continued on acoramidis,
and those treated with placebo were switched to acoramidis; partici-
pants receiving tafamidis were required to discontinue it.* At month
42, early administration of acoramidis reduced all-cause mortality (HR
0.64; 0.47-0.88; P = 0.006), all-cause mortality or first CVD-related
hospitalizations (HR 0.57; 0.46-0.72; P < 0.0001), and CVD-related
hospitalization alone (HR 0.53; 0.41-0.69; P < 0.0001) as compared
with the placebo. Treatment effects for NT-proBNP, 6MWD, and
quality of life assessed by the Kansas City Cardiomyopathy Question-
naire Overall Summary (KCCQ-OS) also favoured acoramidis, and no
new clinically important safety issues were identified during the study.
Thus, this extended follow-up confirmed the safety of acoramidis.

Vutrisiran is a small-interfering RNA (siRNA) that specifically tar-
gets variants and wild-type TTR messenger RNA in the hepatocytes,
causes its catalytic degradation, and decreases serum TTR protein
levels. In the HELIOS-B trial, patients with ATTR-CM were random-
ized to vutrisiran or placebo, but 40% of patients received tafamidis
at baseline in both groups.*’ The efficacy endpoints were assessed
in patients taking (overall population) or not tafamidis (monotherapy)
and tested hierarchically. At 42 months, as compared with placebo,
vutrisiran reduced the risk of all-cause mortality and recurrent CV
events (overall population: HR 0.72; 0.56-0.93; P = 0.01; monother-
apy population: 0.67; 0.49-0.93; P = 0.02) and all-cause mortality
(0.65; 0.46-0.90; P = 0.01). In the overall population, vutrisiran
resulted in loss of a decline in the 6MWD (least-squares mean differ-
ence, 26.5 m; P < 0.001) and KCCQ-OS score (least-squares mean
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difference, 5.8 points; P < 0.001) than placebo. Similar benefits were
observed in the monotherapy population. The incidence of adverse
events was similar in both groups. This is the first study to show the
benefit of gene silencers in a cardiomyopathy.

Heart failure

Finerenone is a non-steroidal mineralocorticoid receptor antagonist
(MRA) that reduces the risk of CV outcomes and kidney disease
progression in a broad range of patients with CKD and T2D.* The
FINEARTS-HF trial tested the hypothesis that finerenone (maximum
dose of 2040 mg o.d.), in addition to usual therapy, would reduce
the rate of total worsening HF events and CV death among patients
with HF and mildly reduced ejection fraction (EF) (HFmrEF) or HFpEF.
At 32 months, finerenone reduced the primary outcome [composite
of total worsening HF events (first or recurrent unplanned hospital-
izations or urgent visits for HF) and CV death] as compared with
usual therapy [relative risk (RR) 0.84; 0.74-0.95; P = 0.007] and total
number of worsening HF events (0.82; 0.71-0.94; P = 0.006), but
not CV death.* The results were consistent across all pre-specified
subgroups. As expected, finerenone increases serum creatinine and
potassium levels (sK™) as compared with placebo.

Several pre-specified subanalyses of this trial estimated the long-
term effects of finerenone on: (1) Survival-free from primary endpoint.
Finerenone extended event-free survival from primary endpoint after
55 years (3.1 years; 0.8-5.4; P = 0.007) and after 65 years (2.0
years; 0.8-3.3; P = 0.001); these lifetime gains were also observed
among patients already treated with SGLT2Is (65-year-old partici-
pant: 3.1 years; 0.1-6.0 years; P =0.04).> Indeed, finerenone reduced
CV death and total HF events in patients treated or not with an
SGLT2I at baseline (Piteraction = 0.76).>' (2) Clinical outcomes based
on sK*. Finerenone increases the risk of hyperkalaemia (HR 2.16),
but the benefits of finerenone relative to placebo on worsening HF
or CV death persisted in patients with sK* >5.5 mmol/L.>? These
results suggest that dose selection according to baseline eGFR and
dose adjustments in response to sK* may mitigate risks of serious
hyperkalaemia.

The SUMMIT trial studied the effect of tirzepatide (up to 15 mg s.c.
once per week), a dual agonist of glucose-dependent insulinotropic
polypeptide (GIP) and GLP-1 receptors, in 731 patients with a BMI
>30 kg/m? and HFpEF>3 After 104 weeks, tirzepatide reduced the
composite of adjudicated CV death or a worsening HF event (HR 0.62;
0.41-0.95; P = 0.026). The benefit was driven by a reduction in the risk
of worsening HF events resulting in hospitalization, intravenous (i.v.)
drug therapy in an urgent care setting, or intensification of oral diuretic
therapy (0.54; 95% Cl 0.34-0.85). HF hospitalizations were also re-
duced by tirzepatide (0.44; 95% Cl 0.22-0.87), but not adjudicated CV
death. At 52 weeks, tirzepatide, as compared with placebo, increased
the KCCQ-CSS (19.5 vs. 12.7; P < 0.001), 6MWD (26.0 vs. 10.1 m;
P < 0.001), SBP (—4.6 vs. 0.1 mm Hg; P < 0.05), high-sensitivity C-
reactive protein level (—38.8% vs. —5.9%; P < 0.001), and body weight
(—13.9% vs. —2.2%; P < 0.001). These benefits were consistent
across all major subgroups. Adverse events (mainly gastrointestinal)
leading to drug discontinuation were more frequently with tirzepatide
than with placebo (6.3% vs. 1.4%). Thus, in obese patients with
HFpEF, tirzepatide reduced the risk of worsening HF compared
with placebo, reduced HF symptom severity, and improved exercise
tolerance.

Intensive vs. standard blood pressure

control

Two RCTs analysed whether lowering SBP to <120 mm Hg is superior
to that of <140 mm Hg. The BPROAD trial investigated whether
intensive treatment targeting an SBP of <120 mm Hg would be more

effective than standard treatment targeting an SBP of <140 mm Hg
in reducing major CVD events among patients with T2D.>* At 1 year
of follow-up, mean SBP was 121.6 mm Hg (median, 118.3 mm Hg) in
the intensive treatment group and 133.2 mm Hg (median, 135.0 mm
Hg) in the standard treatment group. During a median follow-up of
4.2 years, primary outcome events (non-fatal stroke, non-fatal Ml,
treatment or hospitalization for HF, or CV death) were lower in
the intensive treatment group than in the standard treatment group
(1.65 vs. 2.09 events per 100 person-years, respectively; HR 0.79;
0.69-0.90; P < 0.001). The benefits of intensive treatment were con-
sistent across all pre-specified subgroups. Symptomatic hypotension
and hyperkalaemia were significantly more common in the intensive
treatment group than in the standard treatment group. Thus, among
patients with T2D and an increased risk of CVD, the incidence
of MACE was lower with intensive treatment than with standard
treatment.

The ESPRIT trial also compared both strategies in patients at high
CV risk (38.7% with diabetes, 28.9% with CAD, and 26.9% with
stroke).>> Mean SBP during follow-up (except the first 3 months)
was 119.1 mm Hg in the intensive treatment group and 134.8 mm
Hg in the standard treatment group. After 3.4 years of follow-
up, the intensive treatment strategy reduced the primary outcome
event (composite of CV death, MI, stroke, coronary/non-coronary
revascularization, or HF hospitalization) as compared with standard
control (9.7% vs. 11.1%; HR 0.88; 0.78-0.99; P = 0.028), with no
heterogeneity of effects by diabetes status/duration or history of
stroke. The risks of all-cause mortality (0.79; 0.64-0.97; P = 0.025)
and composite of primary outcome or death from any cause (0.89;
0.80-0.99; P = 0.039) were lower in the intensive treatment group.
There were no significant between-group differences in the serious
adverse events of hypotension, electrolyte abnormality, injurious fall,
or acute kidney injury, but syncope events occurred more frequently
in the intensive treatment group (0.4% vs. 0%). Thus, among Asian
hypertensive, intensive SBP control, as compared with standard BP
control, prevents major vascular events, with minor excess risk.

Clinical trials with negative results

B-Adrenoceptor blockers

AMI guideline recommendations regarding B-blocker utilization for
secondary prevention in patients with preserved left ventricular ejec-
tion fraction (LVEF, >50%) are uncertain,’”” mainly because trials
were conducted years ago, before PCl and modern therapies for Ml
(antithrombotic agents, high-intensity statins, and renin—angiotensin—
aldosterone system inhibitors) were widely used. The REDUCE-AMI
trial assigned 5020 patients 1-7 days after Ml with preserved LVEF
(=>50%) to either long-term B-blocker (metoprolol or bisoprolol) or
no B-blocker treatment. After 3.5 years, metoprolol or bisoprolol
did not reduce all-cause or CV death, new MI, and hospitaliza-
tion for AF or HF compared with usual care (HR 0.96; 0.79-1.16;
P = 0.64)°® There were also no differences in safety endpoints,
including second-/third-degree atrioventricular block, hypotension,
syncope, implantation of a pacemaker or hospitalization for bradycar-
dia, asthma, chronic obstructive pulmonary disease, or stroke. The
results of this study, which represent the first modern RCT with
B-blockers, suggest that patients with preserved LVEF following Ml
may not benefit from B-blocker therapy without another indication
for their use.

The appropriate duration of treatment with B-blocker drugs af-
ter an MI remains unknown, but it is possible that the interruption
of long-term treatment may reduce side effects and improve qual-
ity of life in patients with a history of uncomplicated M| with an
LVEF >40% and no other primary indication for S-blocker therapy.
To answer this question, the ABYSS trial randomized 3698 patients
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with a prior MI (63% with STEMI), LVEF >40%, and no history of a
CV event in the previous 6 months to interruption or continuation
of B-blocker treatment.’’ The median time between the last Ml
and randomization was 2.9 years, the median follow-up 3.0 years,
and the primary endpoint was a composite of death, non-fatal Ml,
non-fatal stroke, or hospitalization for CV indication. The primary
endpoint of non-inferiority of interruption, as compared with contin-
uation, with respect to CV events was not met (HR 1.16; 1.01-1.33;
Pron-inferiority = 0.44). Accordingly, there were no statistical differences
between the two therapy arms. Additionally, B-blocker interruption
did not seem to improve the patients’ quality of life and the trend
for increased events in the interruption group was only driven by
hospitalization for CV indications, while other endpoint components
(death, non-fatal MI, and non-fatal stroke) were identical with both
strategies. These results do not support interruption of chronic -
blocker treatment in post-MI patients.

Observational studies suggested that cardioselective B-blockers
may decrease the risk of death and exacerbations in patients with
chronic obstructive pulmonary disease. The BICS trial investigated
whether bisoprolol, a 81-selective blocker, reduced the rate of chronic
obstructive pulmonary disease exacerbations in patients with chronic
obstructive pulmonary disease at high risk of exacerbations.”® At 52
weeks, treatment with bisoprolol as compared with placebo did not
reduce the number of self-reported chronic obstructive pulmonary
disease exacerbations requiring treatment with oral corticosteroids
and/or antibiotics [incidence rate ratio (IRR) 0.97; 0.84-1.13; P = 0.72)
or increase serious adverse events or total or respiratory adverse
reactions.

Antithrombotic drugs

Atrial cardiomyopathy in the absence of AF increases risk of IS, inci-
dent AF, and mortality,59 but it is uncertain whether anticoagulation is
superior to antiplatelet therapy for preventing recurrent cryptogenic
stroke. The ARCADIA trial compared apixaban (2.5 or 5 mg b.i.d)
vs. aspirin (81 mg o.d.) for secondary stroke prevention in patients
with cryptogenic stroke and atrial cardiomyopathy. After 1.8 years,
apixaban did not reduce the risk of recurrent stroke or increased the
risk of symptomatic ICrH, other major bleeding, or death compared
with aspirin.® Thus, it was recommended to stop further recruitment
for futility after a planned interim analysis.

The OCEANIC-AF trial was designed to test the hypothesis that
asundexian, a factor Xla inhibitor, would be at least non-inferior to
apixaban for the prevention of stroke or SE (S/SE) but superior for
bleeding avoidance, providing a net clinical benefit in persons with AF
at risk for stroke.®" This trial was stopped prematurely when S/SE
occurred over three times more in the asundexian group than in the
apixaban group (1.3% vs. 0.4%; HR 3.79; 2.46-5.83), although major
bleeding occurred in fewer patients treated with asundexian than in
those treated with apixaban (0.2% vs. 0.7%; 0.32; 0.18-0.55). Further
studies are ongoing to determine whether the concept of factor Xla
inhibition may become a target for stroke prevention in patients with
AF, reducing bleeding risk as compared with DOACs, and their use
for other indications.

Intravenous tranexamic acid (TXA) during cardiac surgery is
recommended to reduce bleeding risks. The DEPOSITION trial
compared iv. TXA through surgery or topical TXA at the end
of surgery among patients undergoing open cardiac surgery on
cardiopulmonary bypass.®? Topical TXA did not reduce in-hospital
seizures, all-cause mortality, M, or stroke but increased red blood
cell transfusions (35.1% vs. 26.8%; P = 0.007) and haemorrhages
requiring >4 units of red blood cells compared with i.v. TXA (absolute
risk increase 8.2%; 5.2-11.5; P = 0.007). These results oppose the
routine use of topical TXA to control perioperative bleeding in cardiac
surgery.

Lipid-lowering drugs

The AEGIS-II trial found that among 18 219 patients with AMI, mul-
tivessel CAD, and additional CV risk factors, four weekly infusions
of CSL112 (a human plasma-derived apolipoprotein A1 formulated
with phosphatidylcholine) did not reduce the risk of recurrent CV
events (M, stroke, or CV death) at 90 days as compared with placebo
(4.8% vs. 5.2%; HR 0.93; 0.81-1.05; P = 0.24).5% Hypersensitivity or
anaphylactoid reactions leading to drug discontinuation were higher
in the CSL112 than in the placebo group (P = 0.02).

Sodium-glucose cotransporter-2

inhibitors after Ml
The DAPA-MI trial evaluated the effect of dapagliflozin (10 mg o.d.)
vs. placebo, in addition to standard of care, on cardiometabolic out-
comes in 4017 patients with AMI and increased risk for subsequent
development of HF without diabetes or chronic HF%* After 1 year, the
analysis of the primary hierarchical composite outcome resulted in sig-
nificantly more wins for dapagliflozin than for placebo (win ratio, 1.34;
1.20-1.50; P < 0.001), mainly driven by the added cardiometabolic
outcomes. However, dapagliflozin did not impact the composite of CV
death or HF hospitalization (0.95; 0.64—1.40) and other CV events.
In patients with AMI, the severity of left ventricular (LV) dysfunction
and the presence of congestion are associated with higher mortality
and more frequent readmissions, especially for HF.®> The EMPACT-MI
trial found that in 3260 patients with AMI with LV dysfunction (78%
with LVEF <45%) or signs or symptoms of congestion (40% on
loop diuretics, and ~50% with NT-proBNP levels >1400 pg/mL),
early initiation (within 14 days of admission) of empagliflozin (10 mg
o.d.) did not reduce the risk of the composite primary endpoint (HF
hospitalization and all-cause mortality) compared with placebo during
a median follow-up of 17.9 months (HR 0.90; 0.76-1.06; P = 0.21).%¢
These results were consistent across the spectrum of LVEF and con-
gestion risk profiles. In a pre-specified secondary analyses of this trial,
treatment groups were analysed for HF outcomes.®” Over a median
follow-up of 17.9 months, as compared with placebo, empagliflozin
significantly reduced the risk of first (HR 0.77; 0.60-0.9; P = 0.03) and
total HF hospitalizations (0.67; 0.51-0.89; P = 0.006). Empagliflozin
also reduced the risks of first HF hospitalization or death due to HF
(0.78; 0.62-0.98; P = 0.031) and total HF hospitalizations or death
due to HF (0.69; 0.51-0.93; P = 0.015). This benefit was consistent
in patients with STEMI or non-STEMI (NSTEMI) and with or without
T2D. Among patients discharged while not being on diuretic therapy,
significantly fewer patients in the empagliflozin group were started
on a diuretic other than MRAs within 6 months post-discharge as
compared with placebo; similarly, fewer patients were initiated on
renin—angiotensin inhibitors, sacubitril-valsartan, or MRAs among pa-
tients not on these therapies at discharge (all P < 0.05). These results
suggest that although empagliflozin did not reduce the risk of death
after MI, it may have a potential role in preventing HF hospitalizations.

Colchicine

The CHANCE-3 trial showed that in patients with minor-to-
moderate IS or TIA and high-sensitivity C-reactive protein levels
>2 mg/L, early initiation of colchicine (0.5 mg b.id. on days 1-3,
followed by 0.5 mg o.d. thereafter) was not superior to placebo
in reducing the risk of subsequent stroke within 90 days (HR 0.98;
0.83-1.16; P = 0.79).%8 However, the short follow-up and the lower
limit 95% Cl of the HR suggest that sustained treatment may be
required for secondary prevention. This possibility was studied in the
CONVINCE trial, which investigated whether long-term colchicine
(0.5 mg/day for 33.6 months) added to guideline-based usual care
would reduce recurrent vascular events in 3144 patients with non-
severe IS or high-risk TIA.®’ Patients on colchicine had numerically
fewer recurrent stroke and coronary events compared with those

G20z 1MdY 4 uo 1sanb Aq |2/¥908/Z 1 0¥eAd/dAOlya/g60 L 0 L/10p/a[oIlE-00UBAPE/dAS[YS/WOo"dNO"OlWapED.//:SANY WO} PapEojuMoq



18

J. Tamargo et al.

on guideline-based therapy only, but differences were not statistically
significant for the intention-to-treat analysis. However, COVID-19
pandemic and budget limitations resulted in the termination of the
trial before the originally planned full cohort follow-up was completed.
Thus, the role of colchicine in this population remains uncertain.
The CLEAR SYNERGY trial, the largest colchicine trial so far en-
rolling 7062 patients, evaluated the potential benefit of colchicine on
CV outcomes in patients with MI (NSTEMI 5% and STEMI 95%) who
had undergone PCL.7® After a median follow-up of 3 years, colchicine
(0.5 mg b.i.d. for the first 3 months for patients weighing >70 kg,
followed by o.d. dose) vs. placebo did not reduce the composite of CV
death, recurrent M, stroke, or unplanned ischaemia-driven coronary
revascularization and the incidence of individual components was
similar in the two groups, but reduced the C-reactive protein levels at
3 months (least-squares mean difference —1.28 mg/L). Diarrhoea was
more frequent with colchicine than with placebo (P < 0.001), but the
incidence of serious infections did not differ between groups.

Renin-angiotensin—-aldosterone system

inhibitors

The PARADISE-MI trial compared sacubitril/valsartan and ramipril in
5661 patients stratified according to AMI type (76% with STEMI and
24% with NSTEMI) complicated by LV dysfunction and/or pulmonary
congestion and at least one risk-enhancing factor.”! Compared with
ramipril, sacubitril/valsartan did not reduce the primary endpoint of
CV death or incident HF in patients with STEMI (HR 0.87; 0.73-1.04;
P =0.13) and NSTEMI (HR 0.97; 0.75-1.25). Thus, sacubitril/valsartan
was not superior to ramipril in this population, irrespective of the type
of AMI.

Many patients undergoing major surgery are treated with
angiotensin-converting enzyme inhibitors (ACEls) or angiotensin
receptor blockers (ARBs), which might lead to intra-operative
hypotension, post-operative CV events, and acute kidney disease.
The STOP-or-NOT trial randomized 2222 patients receiving ACEls
(46%) or ARBs (54%) for at least 3 months to continue or to
discontinue their use 48 h before major non-cardiac surgery.’?
Rates of all-cause mortality and major post-operative complications
were similar in the ACEI/ARB discontinuation and continuation
groups. Episodes of hypotension during surgery were more frequent
(41% vs. 54%) and longer in the ACEI/ARB continuation than in the
discontinuation group, but a continuation strategy was not associated
with a higher rate of post-operative complications. Although both
strategies are acceptable and safe, a continuation strategy may be
preferred for practical purposes.

The CLEAR SYNERGY trial evaluated the potential benefit of
spironolactone on CV outcomes in patients with Ml (STEMI/NSTEMI
95%/5%) who had undergone PCl. At 3 years, spironolactone, as
compared with placebo, did not reduce the co-primary outcome 1,
composite of CV death or new or worsening HF (@HR 0.91; 0.69-
1.21; P = 0.51), or the co-primary outcome 2, composite of first
occurrence of M, stroke, new or worsening HF, or CV death (0.96;
0.81-1.13; P = 0.60).”* Hyperkalaemia leading to drug discontinuation
and gynaecomastia were significantly more frequent in the spironolac-
tone group. Thus, in patients with Ml spironolactone did not reduce
the incidence of a broad composite of CV outcomes.

Diuretics

The primary goals during acute decompensated HF (ADHF) hospi-
talization are decongestion with loop diuretics and guideline-directed
medical therapy (GDMT) optimization. The DICTATE-AHF trial com-
pared the efficacy and safety of adding dapagliflozin IV loop diuretics
initiated within 24 h in patients with T2D hospitalized with hyper-
volaemic ADHF and an eGFR >30 mL/min/1.73 m? until day 5 or

hospital discharge.”* There was no difference in diuretic efficiency
(primary endpoint) between dapagliflozin (10 mg/day) and usual care,
but dapagliflozin was associated with reduced loop diuretic doses
(560 mg vs. 800 mg; P = 0.006) and fewer iv. diuretic up-titrations
(P < 0.05) to achieve equivalent weight loss as usual care. Dapagliflozin
also improved median 24-h natriuresis (P = 0.03) and urine output
(P =0.005), expediting hospital discharge over the study period. Thus,
although the primary outcome did not achieve statistical significance,
early initiation of dapagliflozin during ADHF hospitalization is safe and
fulfils a component of GDMT optimization.

Icosapent ethyl

The RESPECT-EPA trial assessed the clinical benefits of icosapent
ethyl (IPE, 1800 mg daily) in 2506 Asian patients (17% females) with
CAD and low eicosapentaenoic acid (EPA)/arachidonic acid ratio
(mean 0.243) treated with statins for at least 1 month.”> Over a
median period of 5 years, IPE resulted in a numerically lower risk of
CV events (CV death, non-fatal Ml, non-fatal IS, unstable angina, and
coronary revascularization) that did not reach statistical significance
(HR 0.79; 0.62—-1.00; P = 0.055). However, the secondary composite
endpoint of coronary events (sudden cardiac death, fatal and non-fatal
MI, unstable angina requiring emergency hospitalization, and coronary
revascularization) was significantly lower in the EPA group (0.73; CI
0.55-0.97). Gastrointestinal disorders (P < 0.001) and new-onset AF
(3.1% vs. 1.6%; P = 0.017) were higher in the EPA group. These results
are consistent with previous trials showing a beneficial effect of IPE
on CV endpoints as shown in a large meta-analysis.”®

Drug safety studies

Several studies primarily analysed specific safety aspects of several
drugs clinically relevant to optimize the treatment in patients with
CVD (Table 3).

Anticoagulant drugs

A retrospective cohort study in 204 155 Medicare beneficiaries with
AF compared serious bleeding risk for new users of apixaban or
rivaroxaban treated with diltiazem or metoprolol for ventricular rate
control.”” After 1 year, patients receiving diltiazem had increased risk
for the primary outcome, a composite of bleeding-related hospitaliza-
tion and death with recent evidence of bleeding (HR 1.21; 1.13-1.29),
and its components of bleeding-related hospitalization (1.22; 1.13—
1.31) and death (1.19; 1.05-1.34) compared with patients receiving
metoprolol. The risk increases at doses of diltiazem >120 mg/day (HR
1.29; 1.19-1.39) compared with lower doses (HR 1.13; 1.14-1.24).
However, neither dose produced significant changes in the risk for
IS/SE or death without recent evidence of bleeding. Thus, diltiazem,
a CYP3A4 inhibitor, may increase blood concentration of CYP3A4
substrates such as apixaban or rivaroxaban leading to potentially rel-
evant bleeding events. However, the limitations of this retrospective,
observational, non-randomized study should be acknowledged.

A population-based cohort study using two US claims datasets
compared the effectiveness and safety of apixaban vs. rivaroxaban
and vs. warfarin in patients with liver cirrhosis and non-valvular AF.”8
Rivaroxaban initiators had significantly higher rates of major haem-
orrhagic events (HR 1.47; 1.11-1.94) and gastrointestinal bleeding
events than apixaban initiators, but there were no differences in the
rates of ischaemic events or death. Warfarin initiators also had signifi-
cantly higher rates of major haemorrhage than apixaban initiators (HR
1.38; 1.03-1.84), particularly haemorrhagic stroke (HR 2.85; 1.24—
6.59), but no differences were observed for major ischaemic events
or death between apixaban and warfarin. Thus, with the limitations
of a non-randomized comparison, apixaban may be preferable over
rivaroxaban or warfarin in patients with cirrhosis and AF requiring oral
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anticoagulation therapy. However, these results can be only applied to
patients with mild/moderate liver impairment, but not to those with
more severe forms of cirrhosis, where apixaban and rivaroxaban are
contraindicated.

Selective serotonin reuptake inhibitors (SSRIs) are the most widely
prescribed antidepressants, but increase the risk of bleeding”” A
population-based, nested case—control study analysed whether the
use of SSRIs with OACs [both direct OACs (DOACs) and vitamin
K antagonists (VKAs)] increased the risk of bleeding compared with
OAC alone.®® Coadministration of SSRIs and OACs increased the risk
of major bleeding compared with OACs alone (IRR 1.33; 1.24-1.42).
The risk peaked during the first 30 days of continuous use (1.74;
1.37-2.22) and persisted for up to 6 months. The association was
present both with concomitant use of SSRIs and DOACs compared
with DOAC use alone (1.25; 95% Cl, 1.12-1.40) and concomitant
use of SSRIs and VKAs compared with VKA use alone (1.36; 95%
Cl, 1.25-1.47). Thus, among patients with AF, coadministration of
SSRIs and OACs requires close monitoring for bleeding or bleeding
prevention, particularly during the first few months of therapy.

A nationwide cohort study investigated the bleeding risk of
using non-steroidal anti-inflammatory drugs (NSAIDs) in patients
treated with OACs for venous thromboembolism (VTE).#" Com-
pared with non-use, aHRs in NSAID users were 2.24 (1.61-3.11)
for gastrointestinal bleeding, 3.22 (1.69—-6.14) for intracranial bleeding,
1.57 (0.98-2.51) for urinary tract bleeding, 1.36 (0.67-2.77) for tho-
racic and respiratory tract bleeding, and 2.99 (1.45-6.18) for anaemia
caused by bleeding. These results were consistent for anticoagulant
and VTE subtypes and confirmed that the risk of bleeding was not
restricted to the gastrointestinal tract but to other organ systems.

Glucose-lowering drugs

A retrospective matched cohort study using data from a centralized
data registry evaluated by neuro-ophthalmologists assessed whether
semaglutide was associated with non-arteritic anterior ischaemic optic
neuropathy (NAION) in patients with T2D or overweight/obesity
compared with patients taking other non-GLP-1RAs.%2 At 3 years, pa-
tients treated with semaglutide were more likely to develop NAION
in patients with T2D (8.9% vs. 1.8%; HR 4.28; 1.62-11.29; P < 0.001)
or overweight/obesity (6.7% vs. 0.8%; 7.64; 2.21-26.36; P < 0.001)
than those using non-GLP-1 drugs. However, causality cannot be es-
tablished due to the study design. Interestingly, another retrospective
cohort study using data from the TriNetX Analytics Network sug-
gested that semaglutide, compared with glucose-lowering or weight
loss medications other than GLP-1RAs, did not increase the risk of
NAION in patients with T2D and/or obesity over 3 years.t3 There-
fore, it may be unjustified not to administer semaglutide based on a
possibly increased risk of NAION and further prospective RCTs are
needed to determine the association between semaglutide use and
risk of NAION.

Other drugs

Trolle Lagerros et al.®* used the Swedish Prescribed Drug Registry to

investigate the association between PDES5| treatment, nitrates, and CV
outcomes in men with previous Ml or PCI. Although the coadministra-
tion is contraindicated, they identified 5710 patients who received at
least two prescriptions for both a PDESI and a nitrate medication and
followed them for a median of 5.9 years. Coadministration of PDE5Is
with nitrates increased all-cause mortality (HR 1.39; 1.28-1.51), CV
death (1.34; 1.11-1.62), non-CV mortality (1.40; 1.27-1.54), Ml (HR
1.72; 1.55-1.90), HF (1.67; 1.48-1.90), cardiac revascularization (1.95;
1.78-2.13), and MACE (1.70; 1.58-1.83). However, few events oc-
curred 28 days after dispensing the PDESIs. The results are in line with
current guidelines suggesting that in patients on chronic oral nitrate
therapy, the use of PDESIs is contraindicated.

A case—crossover study including 429612 individuals in nation-
wide Danish registries analysed the associations between first-ever
triptan use and ischaemic outcomes, comparing triptan exposure
in the 2-week period up to the event with four 2-week reference
periods.® Triptan initiation was associated with higher risk of IS (OR
3.2; 1.3-8.1), ischaemic/non-specified stroke (3.0; 1.5-5.9), and Ml
(3.3; 1.0-10.9). Case patients had a high-risk CV profile, while in
patients with low background CV risk, the risk of an ischaemic event
after triptan initiation was very low. Thus, caution is advised when
prescribing triptans to patients with a high-risk CV profile.

New cardiovascular drugs on the
horizon

An increasing number of drugs are currently evaluated in ongoing
phase 2 (mainly dose-finding) and phase 3 trials that evaluate their
efficacy and safety in the treatment of various CVDs. Table 4 summa-
rizes drugs and studies that in our opinion carry the greatest interest
and potential for the treatment of CVD. Worth to mention: (1) the
important advances in the development of new lipid-lowering and an-
tiobesity drugs with very different mechanisms of action, including the
development of dual or triagonists of the GIP, GLP-1, and/or glucagon
receptors (GIPR/GLP-1R/GCGR) in the treatment of metabolic dis-
eases and the combination of cagrilintide, a dual amylin and calcitonin
receptor agonist, and semaglutide (CagriSema); (2) the progressive
increase in biological medications [antisense oligonucleotides (ASOs),
siRNAs, and monoclonal antibodies (mAb)] and small molecules under
development. The long-lasting effect of ASOs, siRNAs, and mAb with
an infrequent dosing schedule may help to address the common
problem of adherence; and (3) the results of trials with coagulation
factor XI (FXI) inhibitors after the early termination or negative results
of some RCTs.6"# Once again, the promising and sometimes exciting
results of small size and dose-finding phase Il trials underpowered to
assess efficacy must be confirmed in larger phase 3 trials.

Conclusions

We have summarized the most relevant advances in CV pharmacol-
ogy in 2024 including the approval of first-in-class drugs, the label
expansion for drugs already approved based on recent clinical trials,
and the results of recent clinical trials with positive or negative results
performed with lipid- and glucose-lowering drugs, antiobesity and
antithrombotic agents, and new approaches for the treatment of
patients with HF (GLP-1RAs, finerenone, SGLT2ls, or tirzepatide). The
adverse drug reactions and putative drug—drug interactions of some
CV drugs were also discussed. Finally, we reviewed the most promising
CV drugs that are investigated in current phase 2 and 3 clinical trials
and that we hope may lead to the approval of new more effective and
safer drugs in the prevention and treatment of CVD in the coming
years.

Supplementary material

Supplementary material is available at European Heart Journal—
Cardiovascular Pharmacotherapy online.
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