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Optimal BP <120/80 mmHg
120-129/80-84 mmHg
pllelaBaleldnEIN=IEN 130-139/85-89 mmHg

o] WEIAVEUCO M1 <120/70 mmHg

Elevated BP 120-139/70-89 mmHg

No hypertension grades defined

Grade 1: 140-159/90-99 mmHg

EWOCIRCHNld Il >140/90 mmHg  Grade 2: 160-179/100-109 mmHg
Grade 3: 2180/2110 mmHg

Recommendations and statements

It is recommended that BP is classified as optimal, normal, high normal, or

grade 1, 2 or 3 hypertension, according to office BP. =
In addition to grades of hypertension, which are based on BP values, it is

recommended to distinguish stage 1, 2, and 3 hypertension.

Stage 1: Uncomplicated hypertension without HMOD, diabetes, CVD and c

without CKD 2 stage 3.
Stage 2: Presence of HMOD, diabetes, or CKD stage 3.
Stage 3: Presence of CVD or CKD stage 4 or 5.

BP: blood pressure. CKD: chronic kidney disease. CVD: cardiovascular disease. HMOD: hypertension-mediated organ damage.
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- Hypertension

Office BP

SBP 2140 mmHg
and/or
DBP 290 mmHg

HBPM

SBP 2135 mmHg
and/or
DBP 285 mmHg

Ambulatory BP

SBP 2135 mmHg
and/or
DBP 285 mmHg

Non-elevated
blood pressure

Office BP

SBP <120 mmHg
and
DBP <70 mmHg

HBPM

SBP <120 mmHg
and
DBP <70 mmHg

ABPM

Daytime SBP <120 mmHg
and
Daytime DBP <70 mmHg

Insufficient evidence confirming
the efficacy and safety of BP
pharmacological treatment

@ESC

Elevated
blood pressure

Office BP

SBP 120-139 mmHg
or
DBP 7089 mmHg

HBPM

SBP 120-134 mmHg
or

DBP 70-84 mmHg

ABPM

Daytime SBP 120134 mmHg
or
Daytime DBP 70-84 mmHg

Risk stratify to identify
individuals with high
cardiovascular risk for BP
pharmacological treatment

ABPM: ambulatory blood pressure measurement. DBP/SBP: diastolic/systolic blood pressure. HBPM: home blood pressure measurement.

Hypertension

Office BP
SBP =140 mmHg

or
DBP 290 mmHg

HBPM

SBP 2135 mmHg
or
DBP =85 mmHg

ABPM

Daytime SBP 2135 mmHg
or
Daytime DBP =85 mmHg

Cardiovascular risk is
sufficiently high to merit
BP pharmacological
treatment initiation




5 ESH 2023 & ESC 2024 guidelines

ESH

Estimation of total CV risk is recommended in each hypertensive patient
because of its relevance for hypertension management.

recommended for hypertensive patients who are not already at

severe HMOD (e.g. LVH) or a markedly elevated single risk factor
(e.g. cholesterol, albuminuria).

high or very

high risk due to established CVD or CKD, long-lasting or complicated diabetes,

Hypertension Other risk factors, BP (mmMg) grading
disease HMOD, CVD
staging or CKD High-ngemal Grade Grade 2 Grade 3
SBP 130139 SBP 140159 SHP 160179 SHP » 180
DA 85-89 DEP 90-99 D& 100-108 DRP = 110
No other rik factors®
Stage 1 1 or 2 rsk factory
23 riak lactors
HMOO, CXD grade 3,
Sage-d o abetes malitus
Swaae 3 Estabished CVD
g or CKD grade a4
<50 yaars 60-69 years =70 years Camplemsntary
Risk assessment in hypertension <256 <5% 5% rekesmoen S
with SCORE2 and SCORE2-OP Lswash Swmdos  Ispasw M CORSERE
%7 5% =103 1h5%

Recommendations and statements

CV risk assessment with the SCORE2 and SCORE2-OP system is

sExercice caution when
considering freating persons
with elevated BP and;

* Moderate-to-severe frailty

+ Symptomatic orthostatic
hypotension
+ Age 285 years

ESC 2024 guidelines
introduced
Cardiovascular
disease
risk-stratification
approach in patients
with elevated BP

—

<5%

v

Lifestyle measures to
reduces BP (Class I)

—Q—

Reassess risk/BP one
year later (Class lla)

Patient with elevated BP° office

SBP 120-139 mmHg or
DBP 70-89 mmHg

v
Established CVD,

moderate/severe CKD, HMOD, _°_> T2DM (only) and 4_0_

DM, or FH (Class I)

)

v

Calculate
SCORE2 or SCORE2-OP (Class I)

10-year predicted CVD risk
v

5%<10%
\4

Consider shared risk modifiers
(Class lla)
v

Any of the following:
« Highrisk ethnicity
« Family history of premature onset ASCVD.
+ Socio-economic deprivation
+ Auto-immune diseases
« Severe mental iliness

g o

v
Consider sex-specific risk
modifiers (Class lla)
v
Any of the following:

+ Gesfational diabetes
+ Gesfational hypertension
+ Pre-eclampsia

+ Pre-ferm delivery

+ One or more sfil births

+ Recurrent miscarriage

o

v

making Inforrrlled by risk tools
(Class lib)
v

Any of the following meeting
abnormal criteria:
+ CAC score
+ Carofid or femoral plaque
+ High-sensitivity cardiac froponin
+ NT-proBNP
+ Pulse wave velocity

ASCD: atherosclerotic cardiovascular disease. BP: blood pressure. CAC: coronary artery calcium. CV: cardiovascular. CVD: cardiovascular disease.
CKD: chronic kidney disease. DM: diabetes mellitus. HMOD: hypertension mediated organ damage. HIV: human immunodeficiency virus.
NT-proBNP: N-terminal pro-brain natriuretic peptide. SCORE-2/2-OP: Systematic COronary Risk Evaluation 2/Older Persons

SCORE2 - Diabetes (Class lla)

v 2

210%

Patient with

<60 years old
|

v
Calculate

v

Lifestyle measures
to reduces BP (Class 1)

After 3 months of lifestyle
measures, pharmacological
treatment for patients with
2130/80 mmHg (Class 1)
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Treatment should be initiate according to BP value and CV risk

Use HBPM
Rits < G " <
nitlate lifestyle interventions ABPM ]
m m whéness
v v possible

“The decision regarding treatment may be different in patients with a high-normal BP
and a very high CV risk.[...] treating people with high-normal BP and established
CVD, especially CAD, can be recommended because this has a protective effect,
albeit limited to some BP-dependent outcomes and restricted to patients at very high
CVrisk. It should be considered, however, that the vast majority of these patients will
probably already be under BP-lowering drugs, administered in the context of GDMT
(e.g. RAS inhibitors or BBs in patients with CAD) for their direct CV protective properties.”

@ESC m

CVD risk-stratification
approach at the heart
of the decision-
making for BP
treatment in adults
with elevated BP

ABPM: ambulatory blood pressure measurement. BB: beta-blocker. CAD: coronary artery disease. CKD: chronic kidney disease.
CVD: cardiovascular disease. DBP/SBP: diastolic/systolic blood pressure. HBPM: home blood pressure measurement.
HMOD: hypertension-mediated organ damage. SBP: systolic blood pressure. SCORE-2/2-OP: Systematic COronary Risk Evaluation 2/Older Persons

Screening for hypertension .
every yoar 240 years

Non-elevated BP Blevated BP
Ofice SBP <120 mmHg and Ofice SBP 120-139 mmbg
DBP <70 mmiHg wndior DBP 70-39 mmig

Office SBP 2140 mmig and'or
DBP 290 mmHyg

} i
-
Age 285 years, moderate 1o vewere frailty, Age <AD years, reviviant hpertanuon,
symptomatic O, short e expectancy wppertive wgrs andior symptoes
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~ Inmost Systolic BP target Diastolic BP target
patients 120- 4 +

Patients 18 to 64 years old

However, lowering BP to below 130/80mmHg can be considered if treatment is I B
well tolerated.

The goal is to lower office BP to <130/80mmHg.

Patients 65 to 79 years old

The primary goal of treatment is to lower BP to <140/80mmHg.

Patients 65 to 79 years old with ISH

The primary goal of treatment is to lower SBP in the 140 to 150 mmHg range. --
However, a reduction of office SBP in the 130 to 139 mmHg range should be

considered if well tolerated, albeit cautiously if DBP is already below 70 mmHg. 5
Patients 280 years old

Office SBP should be lowered to a SBP in the 140 to 150 mmHg range. --

However, reduction of office SBP between 130 to 139 mmHg may be I B

considered if well tolerated, albeit cautiously if DBP is already below 70 mmHg.

@ Despite the smallerincremental benefit, an effort should be made to reach a BP range of 120-129/70-79 mmHg
in patients up to 79 years old, but only if treatment is well tolerated. Evidence on the advantages of this lower BP
tfarget range is not available or unequivocal in a number of clinically important subgroups of patients (e.g. patients
with LVH, CKD, or ISH). These issues are discussed in the sections on special conditions (see Sections 17 to 20).

aIn patients at least 80 years old who are not frail, the first objective of antinypertensive freatment is to lower BP
below 150 mmHg. However, a SBP target range between 130-139 mmHg may be considered, if well tolerated.

@In very frail patients, treatment targets should be individualized.

@ESC

Pre-treatment

In most
patients SBP

UESTATEATA) — -

symptomatic
orthostatic

hypotension and/or

age >86 veare

To reduce CVD risk, it is recommended that treated systolic
BP values in most adults be targeted to 120- 129 mmHg,
provided the treatment is well tolerated.

In cases where BP-lowering treatment is poorly tolerated and
achieving a systolic of 120—-129 mmHg is not possible, it is
recommended to target a systolic BP level that is ‘as low as
reasonably achievable’ (ALARA principle).

Because the CVD benefit of an on-treatment systolic BP target of 120-129
mmHg may not generalize to the following specific settings, personalized
and more lenient BP targets (e.g. <140 mmHg) should be considered among
patients meeting the following criteria: pre-treatment symptomatic orthostatic
hypotension, and/or age 285 years.

Because the CVD benefit of an on-treatment systolic BP target of 120-129
mmHg may not generalize to the following specific settings, personalized
and more lenient BP targets (e.g. <140/90 mmHg) may be considered
among patients meeting the following criteria: clinically significant moderate-
to-severe frailty at any age, and/or limited predicted lifespan (<3 years).

In cases where on-treatment systolic BP is at or below target
(120-129 mmHg) but diastolic BP is not at target (=80 mmHg),
intensifying BP-lowering treatment to achieve an on-
treatment diastolic BP of 70-79 mmHg may be considered
to reduce CVD risk.

lla (03

rcure 20: Systolic blood pressure categories and treatment target range.

BP: blood pressure. CV: cardiovascular. DBP/SBP: diastolic/systolic blood pressure; ISH, isolated systolic hypertension.
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Full doses for dual & triple
combinations
Uptitrate to the maximal tolerated
doses of dual combination before adding a

tlaiacal (|
e arog

g start with Monotherapy only i
Prefer SPCs Start with Dual Combination :mg:;zmmmu:;
LR drse | Therapy in most patients .o t«-alpauonmamv:?gm’
S 3 L |
™
Step 1 ACEi or ARB + CCB or ;, Diuretic*
Ol cznanaton Q Wncrvase 1 full-shave IF veull toles st
—+ Up 10 ~ 60% controlled* "
>
Tl cambinaten creave to full-dave it wel toferstes!
—+ Up 10 ~ 90% controlled* y

@ESC m

Earlier use of triple combination

Continue with triple low-dose
combination rather than uptitrate dual
combination

Initial monotherapy preferred
+ Elevated BP category (120/70—139/89 mmHg)
* Moderate-to-severe frailty
* Symptomatic orthostatic hypotension
+ Age =85 years

BP controlled after |3 months
Rstfoast every yoar <@ (assassment at | month preferred if possible)

ACEi: angiotensin-converting enzyme inhibitor. ARB: angiofensin receptor blocker. BB: beta-blocker. BP: blood pressure.
CCB: calcium channel blocker. CV: cardiovascular. eGFR: estimated glomerular filiration rate. FU: follow-up. SPC: single-pill combination.

T/TL: thiozide/thiazide-like




9

ESH 2023 & ESC 2024 guidelines

ESH

Recommendations and statements

The use of single pill combinations (SPCs) should be

preferred at any treatment step, i.e. during initiation B
of therapy with a two-drug combination and at any

other step of treatment.

@ESC m

In patients receiving combination BP-lowering ..

treatment, fixed-dose single-pill combination

In BP is not controlled with a two-drug combination,
increasing to a three-drug combination

Is recommended, usually a RAS blocker with

a dihydropyridine CCB and thiazide/thiazide-like
diuretic, and preferably in a single-pill combination.

treatment is recommended.

BP: blood pressure. CCB: calcium channel blocker. eGFR: estimated glomerular filtration rate. RAS: renin-angiotensin system.
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TABLE S7 Drug class Drug name Low dose Standard dose High dose | Recommended
Doses Of ﬁrSi'Iine (QUTCEW) (mg/day) (mg/day) |dosing regimen
125 50 100

. ACE inhibitors
BP-lowering drugs = Captopri bid.
Enalapril 5 10 40 od.
Perindopril 2.5 5 10 o.d
ARBs
Candesartan 4 8-16 32 od.
Irbesartan 75 150 300 od.
Losartan 25 50-100 100 od.
Olmesartan 10 20 40 od.
Telmisartan 40 40-80 80 od.
. Valsartan 80 16 320 od.
Coversyl® - Hypertension Askartn % 050 o =
“The recommended starting dose is 5mg given ki Amlodipine 5 5-10 10 o.d
once daily in the morning.” T 0 i p o
Nifedipine 30 30-60 90 od.
. . Manidipine 10 10-20 40 od.
Starting dose of 2.5 mg is recommended for: Diuretics
Thiazide and thiazide-like diuretics Chlorthalidone 125 125-25 25 od.
* Patients with a strongly activated RAAS _ Indapamide  1.25 o5 o5 od
(in particular, renovascular hypertension, salt and/or volume depletion, Potskrnsparing duretics
cardiac decompensation or severe hypertension) Eplerenone 25 50 200 od. (bid. may be
needed)
* In hypertensive patients in whom the diuretic e SpORGRcine 123 i pe o
cannot be discontinued craboders
. Bisoprolol 2.5 5 10-20 od
 In elderly patients
Labetalol® 100 200 400 bid.
Metoprolol succinate 25 50 100 od.
Metoprolol tartrate 25 50 100-200 bid.
Nebivolol® 25 5 10 od.
Propranolol 40 80| 160 bid.

RAS: renin-angiotensin-aldosterone system
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Full doses for dual & triple
combinations
Uptitrate to the maximal tolerated
doses of dual combination before adding a

Prefer SPCs ‘/
at any step L
S
“ush combination Increase to full doe i woll tolerated
L ~+ up to ~ 60% controlled*
_— " ACEi or ARB + CCB + 1y, Diuretic
Vo coneir aven G ncrmane 10 tultdone f woll takocanea
. —up10~90% controlled"

@ ESC m

Earlier use of triple combination
Continue with triple low-dose

combination rather than uptitrate dual Sinitial monotherapy preferred
. . * Elevated BP category (120/70-139/89 mmHg)
combination * Moderate-to-severe ralty
o e "
i ey ) e Tttt o
e

o » B commraiied e |- ) moeete
L Q et g et pretre e § et
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ACEi: angiotensin-converting enzyme inhibitor. ARB: angiofensin receptor blocker. BB: beta-blocker. BP: blood pressure.
CCB: calcium channel blocker. CV: cardiovascular. eGFR: estimated glomerular filtration rate. FU: follow-up. SPC: single-pill combination.

T/TL: thiozide/thiazide-like
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Medicine

Systematic Review and Meta-Analysis

Comparison of angiotensin-converting enzyme
inhibitors and angiotensin |l receptor blockers on
cardiovascular outcomes in hypertensive patients
with type 2 diabetes mellitus

A PRISMA-compliant systematic review and meta-analysis

Medicine (Baltimore). 2018 Apr; 97(15): e0256
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The impact of ACE inhibition ACE inhibitor  All-cause mortality HR (95% Cl) .~ ARB AR coumo wrtalty HR (95% CI
on all-cause and cardiovascular R e (random effects model

mortality in contemporary

hypertension trials: areview  MlOItalite kanitlari, hipertansiyonda

ACE-i'lerinin ARB'lerden once
dusunulmesi gerektigini
gostermektedir.

ARB'ler, ACE Inhibitorlerini tolere
edemeyen hastalarla sinirhdir.

Overall @ ’ 0.90 (0.84-0. 97) — ¢

0.99 (0.94-1.04)

: | | :I |
050 075 1 133 20 050 o075 1 133 20

HR (log scale) 5 HR (log scale)
ACE inhibitor better Control better § ARB better Control better

p for heterogeneity = 0.310; F 16% : p for heterogeneity = 0.631; F 0%




Figure 2. Angiotensin-Converting Enzyme Inhibitors (ACEls) and All-Cause Mortality Stratified by Comparison Group (Placebo vs Active) Figure 3. Angiotensin Il Receptor Blockers (ARBs) and All-Cause Mortality Stratified by Comparison Group (Placebo vs Active)

o hces o Comtrol Risk Ratio AREs Control Risk Ratlo

Study or Subgroup Events Total  Events Total M-H, Random, 95% CI Welght, % Study or Subgroup Events Total  Events Total M-H, Random, 95% CI Welght, %
Placebo Placebo

ADVANCE study,* 2007 408 5569 471 5571 0.87 (0.76-0.98) 211 DIRECT-Prevent 1 study, 3 2009 7 710 1.00 (0.35-2.84) 1.7

Baver ot al, ¥ 1992 1 18 0 15 2.53(0.11-57.83) 01 DIRECT-Protect 1 study,* 2009 7 951 0.88 (0.32-2.40) 1.8
DIRECT-Protect 2 sl'.u!)',m 2008 37 953 1.06 (0.67-1.67) 1.6
IDNT (placebo) study, ' 2001 87 g 569 0.92 (0.70-1.20) 16.3
RMA study, 8 2001 3 1 201 3.11(0.33-29.62) 0.4
ORIENT study,*” 2011 19 289 0.95 (0.52-1.75) 1.6
RENAAL study,*6 2001 158 5 762 1.03 (0.85-1.26) 228
ROADMAP study,'® 2011 2232 15 1.72 (0.91-3.24) - 4.3

DIABHYCAR stucy,* 2004 2443 324 2469 1.04 (0.90-1.20) 19.8
HOPE study, 2000 196 1808 0.77 (0.65-0.92) 17.1
Laffel et ,%2 1995 70 3.13(0.13-75.49) - 0.1
Lewis et al, 2% 1993 207 0.56(0.24-1.30) - - 1.7
Nankervis et at, " 1998 17 0.12(0.01-2.13) - —— 0.2
Parving et al, % 1989 15 1.13 (0.08-16.59) — 0.2 Subtotal 6654 1.03 (0.89-1.18) 593
PERSUADE substudy, 20 2005 7 721 0.85(0.64-1.14) — 10.2 Total Events 344

Ravid et al,*® 1998 77 2 1.54(0.26-8.96) e 0.4 Hetercgeneity: 12=0,00; (2=4.32, df =7, P=.74; 1 =0%

Sano et at, " 1994 31 1 3.00(0.13-70.92) — 0.1 Test for overall effect: Z=0.36, P=72

Subtotal 10976 0.89 (0.79-0.99) 701

Total Events 1026 1156 Actlve y

Heterogensity: ©=0.01; 2 =12.47, df=10, P=_25; 1= 20% CASE-J study,** 2010 081 (0.34-1.22)
Test for overall effect: Z=2.13, P=03

— CONCLUSIONS AND RELEVANCE Angiotensin-converting enzyme inhibitors reduced all-cause
A sy Lot mortality, CV mortality, and major CV events in patients with DM, whereas ARBs had no
A M benefits on these outcomes. Thus, ACEIls should be considered as first-line therapy to limit
F study, 119 * s Be . M .
rf\fff.ml,-.-'zio? excess mortality and morbidity in this population.
:1‘([;-822‘3;1:?403000
UXPDS 39 study,3? 1998
Subtotal

Sl bvies JAMA Intern Med. 2014;174(5):773-785. doi:10.1001/jamainternmed.2014.348 il

¢ 2 § - ’ 5%
Heterpgensity: 14=0,06; x*=13.26, df =8, F=.10 Risk Ratio M-H, Random, 95% CI
Test tar overall effect: 2=1.45, F=15

0s 07 10 15 20

Total 12767 12777 0.87 (0.78-0.98) ; Original Investigation
Total Events 1209 1365

Weterogenetys =001, <2579, af 19, = 14 < 76% Effect of Angiotensin-Converting Enzyme Inhibitors
Sl and Angiotensin Il Receptor Blockers on All-Cause Mortality,
imiligptiorcunl Cardiovascular Deaths, and Cardiovascular Events

Fite I R, 8 0 in Patients With Diabetes Mellitus
A Meta-analysis




European Heart Journal (2012) 33, 2088-2097 CLINICAL RESEARCH

doi:10.1093/eurheartj/ehs075 Hype rtension

Angiotensin-converting enzyme inhibitors reduce

mortality in hypertension: a meta-analysis

of randomized clinical trials of
renin—-angiotensin—aldosterone system inhibitors
involving 158 998 patients




A comparison between angiotensin converting enzyme inhibitors and angiotensin receptor blockers
on end stage renal disease

a)
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(HR=0.69; 5% CI=0.54-0.88, p-value=0.0025)
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ACE inhibitors, a class widely recommended
over ARBs in European guidelines.!

HYPERTENSION + CCS!

2019 ESC Guidelines for the diagnosis
and management of chronic coronary
syndromes

ACEi @ ARBs *

HYPERTENSION + DIABETES?

2019 ESC Guidelines on diabetes,
pre-diabetes, and cardiovascular diseases
developed in collaboration with the EASD

ACEi @ ARBs *

Coronary Stroke
; thrombosis Myocardial
Myocardial infarction
ischemia
Arrhythmia
and loss of

muscle

CAD
Remodeling
Atherosclerosis
Ventricular
dilation
Endothelial
dysfunction
Congestive
heart failure
Hypertension
Cholesterol
Diabetes mellitus
Insulin resistance End-stage
Smoking heart disease

RISK
FACTORS

ACE: angiotensin-converting enzyme; ACEi: angiotensin-converting enzyme inhibitor;

CAD: coronary artery disease; HF: heart failure; MI: myocardial infarction.
RECOMMENDED IF ACE inhibitors NOT TOLERATED

1. Knuuti J et al. Eur Heart J. 2020;41:407-477. 2. Cosentino F et al. Eur Heart J. 2020;41:255-323 3. Ibanez B et al. Eur Heart J. 2018;39:119-177.4. Roffi M et al. Eur Heart J. 2016;37:267-315. 5. Ponikowski P et al. Eur Heart J. 2016;37:2129-2200.

HYPERTENSION + M3

2017 ESC Guidelines for the management
of acute myocardial infarction in patients
presenting with ST-segment elevation

2020 ESC Guidelines for the management
of acute coronary syndromes in patients
presenting without persistent ST-segment
elevation

ace©

HYPERTENSION + HF®

2016 ESC Guidelines for the diagnosis and
treatment of acute and chronic heart failure

ACEi @ ARBs *
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e Larger evidence (RCT) with ACEi than with ARB, particularly
in patients with HF, CAD and at high CV risk

e ACEis (ARBs if not tolerated) are recommended
> In patient with CAD
> In patients with HFrEF

@ESC

In patients with symptomatic HFr(m)EF

e ACEis (ARBs if not tolerated) are recommended n

ACEis (ARBs if not tolerated)

2024 ESC Guidelines for the management || 2023 ESC Guidelines for the management 2021 ESC Guidelines for the diagnosis &
of chronic coronary syndromes of acute coronary syndromes freatment of acute & chronic heart failure

2023 AHA/ACC Guideline for the Management
of Patients With Chronic Coronary Disease

2022 AHA/ACC/HFSA Guideline
for the Management of Heart Failure

Dual combination with CCB and ACEi mentioned as effective
in Black African patients

“In Black patients in sub-Saharan Africa, amlodipine plus either
hydrochlorothiazide or perindopril was more effective than
perindopril plus hydrochlorothiazide at lowering BP”

m Dual combination with CCB and ACEi is

now recommended in Black African patients

In black patients from Sub-Saharan Africa who require BP-lowering
treatment, combination therapy including a CCB combined with lla
either a thiazide diuretic or a RAS blocker should be considered.

LoE

ACC, American college of cardiology; ACEi, angiotensin-converting enzyme inhibitor; AHA, American heart association;
ARB, angiotfensin receptor blocker; BP, blood pressure; CAD, coronary artery diseasr; CCB, calcium channel blocker;
HF(m)rEF, heart failure with (mildly) reduced ejection fraction; RAS, renin-angiotensin system; RCT, randomized confrol trial




ESH 2023 & ESC 2024 guidelines

Esh @ESC m

“The thiazide-like diuretics, chlorthalidone and indapamide, are “BP control may be improved by switching
more potent and have a longer duration of action compared with hydrochlorothiazide to long-acting thiazide-like diuretics, such
hydrochlorothiazide, as chlorthalidone.”
but a greater mc’l"cIlenCﬁ of s:d.e effects ha§ bsen reported for “Of note, the risk of hypokalaemia was higher in the
chlortalidone in some studies chlorthalidone group than in the hydrochlorothiazide group.*

“More recently, two case-control studies suggested that the use of
hydrochlorothiazide is associated with an increased risk of

developing squamous cell carcinoma in the skin and lip” In patients with chronic cerebrovascular disease and
cognitive impairment, It is recommended that the BP-

Chlorthalidone (12.5 to 25 mg once daily) can be used lowering drug treatment strategy for preventing recurrent
with or without a loop diuretic if eGFR is <30 Il B stroke should comprise a RAS blocker plus a CCB or a

ml/min/1.73m?2. thiazide-like diuretic.

Thiazide-like diuretics vs HCTZ

Longer duration of action & more potent Greater evidence for CV protection Preferred use of thiazide-like diuretics

o ADA 2023 American Diabetes Association Standards of Care in Diabetes
P 2020 International Society of Hypertension global hypertension practice guidelines
ﬁl!ﬁi:‘é'f” Hypertension Canada’s 2020 Comprehensive Guidelines for the Prevention, Diagnosis, Risk Assessment, & Treatment of Hypertension in Adults & Children
NICE =i 2019 NICE Hypertension in adults: diagnosis and management (last update Nov 2023)
s e 2017 ACC/AHA Guideline for the Prevention, Detection, Evaluation, & Management of High Blood Pressure in Adults

BP: blood pressure. CAD: coronary artery disease. CCB: calcium channel blocker. HF(m)rEF: heart failure with (mildly) reduced ejection fraction.
RAS: renin-angiotensin system. RCT: randomized control trial.
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 Several common recommendations
 Patients at the center of both guidelines

* Need to adapt depending on the region/country/doctor
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epe Orani

Captopril (25%) FDA minimal
Enalapril standard for
: trough:peak ratio*
Benazepril
Quinagril is 50%-66%
Ramipril
Lisinopril ‘
Fosinopril
Trandolapril
Perindopril (75%-100%)

60 80 100
Trough:peak ratio

https://www.medscape.org/viewarticle/439193_4



-~ Amlodipine x perindopril
Atenolol £ bendroflumethiazide
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Conduit Artery Function Evaluation (CAFE) study
CAFE Investigators. Circu/ation. 2006;113:1213-25.



Perindopril,
Endotel Fonksiyonlarinda En Fazla Duzelme Yapan Anti Hipertansiftir

Normotensive subjects

Hypertensive patients (baseline)

Perindopril 6.4

Nifedipine . : *p < 0.01 vs other treatments

Amlodipine

2
FMD (%) after 6 months of treatment

pertension. 2003;41:1281-1286




Doku etkinligi
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Lipofilik

A

Perindopril’in doku ACE afinitesi
yuksektir

Hidrofilik
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Perindoprilat
Quinaprilat
Ramiprilat
Enaprilat
Fosinoprilat

Captopril



Indapamid Cift Yonlii Etki Gostermektedir

—

Renal Salurretik Etki Dogrudan Vaskuler Etki

Arteriyel Na -Vaskiler diiz kaslara Ca** girisinin diizenlenmesi

yukiiniin azaltilmasi - PGE, ve PGl, sentezinin artmasi

- Epinefrin, Norepinefrin ve AT II’ ye karsi damar
vanitinda azalma

S




HCTZ, distal kivrimli ttibul tGzerinde etki gosterir: NaCL kotransporterini bloke etmek icin

Indapamid, distal kivrimli tibaltn »’\
prksimalinde etki gosterir: /
NaCL kotransporterini bloke etrr

TRIAM and AMIL
block Na-K exchange.

SPIR inhibits binding of
aldosterone to the MR,
inhibiting Na-K exchange, @

CD

=
@, :

SPIR also has an important
direct effect on arterioles, antagonizing
aldosterone-induced vasoconstriction,

Indapamid, |
vaskuler diiz kasta kalsiyum |
iyonlarinin ige akisini azaltir

Curr Hypertens Rep (2015) 17:31




BP VARIABILITY IS AN INDEPENDENT RISK FACTOR
FOR CV EVENTS AND DEATH.12

Doctors do not
differentiate ACE

inhibitor SPCs from
ARB SPCs -

=N

A
+18%

129 :
mm Hg 128 CV mortality
mm Hg

Visit O Visit 1 Visit 2 Visit 3 Visit 4 Visit 5 Visit 6 Visit 7 Visit 8

BP: blood pressure; CV: cardiovascular.
1. Stevens SL et al. BMJ. 2016;354:i4098. Systematically reviews studies quantifying the associations of long-term, mid-term, and short-term variability in blood pressure, independent of mean blood pressure,

with cardiovascular disease events and mortality. Increased long-term variability in systolic blood pressure was associated with risk of all-cause mortality (hazard ratio 1.15, 95%
confidence interval 1.09 to 1.22), cardiovascular disease mortality (1.18, 1.09 to 1.28). 2. Sheikh AB et al. J Am Heart Assoc. 2023;12(9):e029297.



PERINDOPRIL/AMLODIPINE IS THE SPC THAT
SIGNIFICANTLY REDUCES BP VARIABILITY.!

ARB SPCs

TRIALIST

lower
coefficient of

variation*
P<0.001

BP: blood pressure; CV: cardiovascular; MOA: mechanism of action; SPC: single-pill combination.
1. Poulter NR et al. Am J Cardiovasc Drugs. 2019;19(3):313-323. 4 dosages evaluated for perindopril/amlodipine treatment were 3.5/2.5, 7/5, 14/5, and 14/10 mg.
* The mean coefficients of variation in the two treatment groups were compared using a t test from a logarithmic transformation,as the distribution was skewed.



WITH PERINDOPRIL AND AMLODIPINE
COMBINATION, 8 OUT OF 9 PATIENTS ACHIEVE e eaace

inhibitor SPCs from
ARB SPCs

THEIR BP TARGETS IN 3 MONTHS.*.

Uncontrolled
with

ACE
inhibitor CJ
REDUCTION OF REDUCTION OF

-
;Ceilegg <130/80 mm Hg 32 mm Hg 17 mm Hg

targets in 3
months

*Not in line with Coveram® EU indication and must be approved by local RA -COVERAM is indicated as substitution therapy for treatment of essential
hypertension and/or stable coronary artery disease, in patients already controlled with perindopril and amlodipine given concurrently at the same dose level.

ACE: angiotensin-converting enzyme; ARB: angiotensin receptor blocker; BP: blood
pressure; DBP: diastolic blood pressure; SBP: systolic blood pressure.
1. Kobalava ZD et al. Ter Arkh. 2015;87:66-70.



1 out of 4 patients require 3 drugs
to achieve BP control.1?

— *

130/80

mm Hg

Triple SPCs have an important
role in HT management?!

BP: blood pressure; CCB: calcium channel blocker; RAAS: renin-angiotensin aldosterone system; SPCs: single-pill combinations

1. Syed YY et. Am J Cardiovasc Drugs. 2022;22(2):219-230. 2. Unger T et al. J Hypertens. 2020;38:982-1004.
Triplixam® is indicated as substitution therapy in patients already controlled with perindopril/indapamide and amlodipine.



Risk of Nonadherence Increases with Number of Prescribed
Blood-Pressure-Lowering Medications

Biochemically confirmed nonadherence in 1348 patients with hypertension
from the UK and Czech Republic!

90 A
80 -
70 A
60 A
50 A
40 -
30 A
20 -
10 A

mUK mCzech Republic

80% of UK patients
prescribed
26 BP-lowering
medications were
nonadherent to
antihypertensive
freatment

% of nonadherent individuals

1 2 3 4 5
Number of prescribed antihypertensive medications

BP, blood pressure; UK, United Kingdom
1. Gupta P et al. Hypertension. 2017;69:1113-1120



https://pubmed.ncbi.nlm.nih.gov/28461599/

Triplixam®, one pill a day, increases
significantly treatment adherence.!
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PERINDOPRIL / INDAPAMIDE ,PLIXAM

+ AMLODIPINE

LEVEL OF ADHERENCE
1. Borghi C. Adv Ther. 2023;40(4):1765-1772.

Adherence was calculated as the proportion of days covered (PDC). PDC <40%, nonadherent; PDC =40-79%, partially




TRIPLIXAMe PROVIDES A HIGHER CHANCE OF BEING HIGHLY
ADHERENT THAN FREE COMBINATIONS..?

NEW

REAL-WORLD EVIDENCE

>
4= - b
R 042
=g +138%
=~
(=
L)
S8 40
© =
L o
g o
£ 3
S® 20
&
0 P<0.001

3 drugs as a 2-pill- ’PL’XAM

combination (ACEi/CCB/DIU)

ndopamide amdodipne

a. Risk ratio, 2.38; 95% ClI, 2.32—-2.44.

BP: blood pressure; CV, cardiovascular; PDC: proportion of days covered.

1. Rea F et al. J Hypertens. 2023;41(9):1466-1473. This study is not listed in the EU SmPC of Triplixam® and not in line with the approved indication. In the EU, Triplixam® is approved for substitution therapy
only, according to the current SmPC (to be adapted and approved by local RA).



THE COMBINATION OF PERINDOPRIL, INDAPAMIDE
AND AMLODIPINE ALLOWS PATIENTS TO ACHIEVE BP
TARGETS® REGARDLESS OF PREVIOUS TREATMENT.?

PREVIOUS ACE inhibitor + ACE inhibitor + ARB + ARB + HCTZ
TREATMENT AMLODIPINE HCTZ AMLODIPINE

BASELINE

4 MONTHS

CHANGE IN BLOOD PRESSURE (MM HG) FOR ALL CHANGES P<0.0001

ACE: angiotensin-converting enzyme; ARB: angiotensin receptor blocker; BP: blood pressure; DBP: diastolic blood pressure; HCTZ: hydrochlorothiazide; SBP: systolic blood pressure. - 1.Toth K et al;
PIANIST Investigators. Am J Cardiovasc Drugs. 2014;14:137-145. *This study is not listed in the EU SmPC of Triplixam and not in line with the approved indication. In the EU, Triplixam® is approved for
substitution therapy only, according to the current SmPC (to be adapted and approved by local RA).

Q BP EFFICACY | BP CONTROL |CVPROTECTION | TOLERABILITY




TRIPLIXAM

ONLY 1 PILL PER DAY

DURABLE ACTION OVER 24 HOURS'4

08:00 Noon 16:00 20:00

Midnight 04:00 09:00

PERINDOPRIL?

87-100%

INDAPAMIDE?2 98-104%
AMLODIPINE?2 50-100%
\
e
VALSARTANS3 69-76%
HCTZz4
AMLODIPINE?2 50-100%
OLMESARTANS? 57-70%
HCTZ4
AMLODIPINE?2 50-100%
_

0% 20% 40%

60% 80% 100%



Perindopril/indapamide + amlodipine
demonstrated adapted BP reduction.?!

GRADE 1 GRADE 2 GRADE 3
(n=1679) (n= 2 397) (n= 655)

SBP DBP SBP DBP SBP DBP

mm Hg

Multicenter, prospective, observational, noninterventional, 4-month, open-label clinical study. Patients at high or very high cardiovascular risk were enrolled if they had essential hypertension that was not properly
controlled despite antihypertensive therapy. The primary end point was the decrease of office BP (OBP). After 4 months of therapy, OBP decreased by 28.3 + 13.5/13.8 + 9.4 to 132.2 + 8.6/80.0 + 6.6 mm Hg
(P<0.0001). Patients who met study and treatment dose criteria (perindopril 10 mg/ indapamide 2.5 mg + amlodipine 5 or 10 mg) were included in the analysis (N = 4731).

SBP: systolic blood pressure; DBP: diastolic blood pressure
1. Toth K et al. PIANIST Investigators. Am J Cardiovasc Drugs. 2014;14:137-145. Study not described in the Reference Product information.

Triplixam® is indicated as substitution therapy in patients already controlled with perindopril/indapamide and amlodipine. To be approved by local RA.

y

3D BP control



p<0.0001 p<0.0001 p <0.0001

Antihypertensive Efficacy of
Triple Combination
Perindopril/ Indapamide Plus
Amlodipine

in High-Risk Hypertensives: | © Dame  Ngntme

mm Hg

Systolic blood pressure,

B Basciine [J 4 Months

Results of the PIANIST Study

ot

2

A total of 4,731 patients at high or
very high cardiovascular risk with
hypertension

Patients at target blood &

24-hour Daytime Nighttime
<130/80 mm Hg <135/85 mm Hg <120/70 mm Hg RVIER *

This document is intended for Servier representatives on -
ity _l-'1:|r;




FIND OUT MORE ABOUT THE STUDY

Antihypertensive Efficacy of Triple Combination Perindopril/Indapamide Plus Amlodipine in High-Risk
Hypertensives: results of the PIANIST study.

The Perindopril-Indapamide plus AmlodipiNe in high-rISk hyperTensive patients (PIANIST) trial was an observational, 4-month,
open-label study which objective was to evaluate a triple-drug antihypertensive strategy for blood pressure control in patients
with difficult-to-treat hypertension. A total of 4,731 patients at high or very high cardiovascular risk with hypertension that was
not properly controlled despite antihypertensive therapy, and for whom study treatment (fixed-dose perindopril 10 mg/
indapamide 2.5 mg plus amlodipine 5 or 10 mg) was consistent with their existing therapeutic plan, were included.

Mean baseline office blood pressure (OBP) was 160.5 + 13.3/93.8 + 8.7 mmHg. After 4 months of therapy, OBP decreased by
28.3+13.5/13.8+9.41t0132.2 £ 8.6/80.0 + 6.6 mmHg (P<0.0001). Blood pressure targets were reached by 72.0 %of patients
and by 81 and 91 % of patients previously treated with an angiotensin-converting enzyme inhibitor/hydrochlorothiazide or an
angiotensin receptor blocker/hydrochlorothiazide, respectively. Changes in OBP were 18.7 + 8.3/9.7 + 7.2 mmHg for grade 1
(n=1,679), 30.4 £ 10.1/14.7 + 8.6 mmHg for grade 2 (n = 2,397), and 45.4 £ 15.1/20.7 + 12.1 mmHg for grade 3 patients

(n = 655; all P<0.0001). In patients who underwent ambulatory blood pressure monitoring (n = 104), 24-h mean blood pressure
decreased from 147.4 + 13.8/82.1 £ 11.9t0 122.6 + 9.1/72.8 + 7.4 mmHg (P<0.0001). Ankle edema was infrequent (0.2 % of
patients).

Conclusion:

Triple combination perindopril/indapamide/amlodipine was effectively and safely administered to a large population
of high- and very high-risk hypertensive patients who had not reached target OBP values with previous treatment.

1. Toth K et al; PIANIST Investigators. Am J Cardiovasc Drugs. 2014;14:137-145. *This study is not listed in the EU SmPC of Triplixam and not in line with the approved indication. In the EU, Triplixam® is
approved for substitution therapy only, according to the current SmPC (to be adapted and approved by local RA).
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The Antihypertensive Efficacy of the Triple Fixed

Combination of Perindopril, Indapamide,
and Amlodipine: The Results of the PETRA Study

» Per/amio/ind 10/2,5/10 mg
m Per/amlo/ind 10/2,5/5 mg
® Per/amlo/ind 5/1,25/5 mg

This document is intended for Servier representatives only. SERVIEU
WO

mowed by )



INTENSIFICATION OF TREATMENT IN
UNCONTROLLED HYPERTENSIVE PATIENTS
PROVIDES CV BENEFITS.12

-25% CV events.2

Q -27% overall
risk of death?

Hypertensive

patients
(SBP_> 130 mm Hg)

Intensive
* e BP control

At least one t
other CV

diseasel? No increase in adverse
@ events.?2

BP: blood pressure; CV: cardiovascular; SBP: systolic blood pressure; SPC: single-pill combination.
1. The SPRINT Research Group. N Engl J Med. 2015;373:2103-2116. 2. Kitagawa K et al. Hypertens Res. 2022;45(4):591-601.



AMLODIPINE +/- PERINDOPRIL

Doctors do not

PROVIDES CARDIO PROTECTION SUSTAINED r P o

ARB SPCs

OVER THE YEARS.*.

ANGLO-SCANDINAVIAN ASCOT
CARDIAC OUTCOMES TRIAL

20-year

FOLLOW-UP

8580 patients

8%  CORONARY
EVENTS?

aSC(*)t "18%  srroke2

Cardiac Outcomes Trial

amlodipine +/- perindopril vs atenolol +/- thiazide

CV: cardiovascular.

*Not in line with Coveram® EU indication and must be approved by local RA. COVERAM® is indicated as substitution therapy for the

treatment of essential hypertension and/or stable coronary artery disease. This study was not conducted with the single-pill combination of
perindopril/amlodipine.

1. Gupta A et al. J Hypertens. 2021;39(e-suppl 1):e8. doi:10.1097/01.hjh.0000744436.51700.9f. Not in accordance with Coveram® EU indication, to be
approved by local RA.
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