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2024 European Society of Cardiology (ESC) guidelines for the management of
elevated blood pressure (BP) and hypertension: Key Points

The most important point is that the target systolic BP (SBP) for adults

receiving BP medications should be 120-129 mm Hg (and diastolic BP 70-
79).

One can “opt-out” of this goal for patients who cannot tolerate that level
of BP, patients who have orthostatic symptoms, patients who are over 85
years old or have frailty, or patients with limited life expectancy.

For those patients, the goal is as low a pressure toward that goal as can
be achieved.




2024 European Society of
Cardiology (ESC) guidelines for
the management of elevated
blood pressure (BP) and
hypertension: Key Points

- BP is defined as having a

continued risk rooted In time of
exposure to higher BP. For this
reason, hypertension is defined
as an SBP >140 mm Hg or
diastolic BP (DBP) >90 mm Hg,

But a new category of “elevated
BP! has been introduced that is
an joffice SBP of 120-139 mm Hg
or DBP 70-89 mm Hg. This
guideline recognizes that risk
Increases across this scale,
rather than starts at a certain
level that is defined as
“hypertension.”



Blood pressure
categories

]
ﬁﬁ Blood pressure classification

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

Elevated
blood pressure

Office BP
SBP 120-139 mmHg

or
DBP 70-89 mmHg

HBPM

SBP 120-134 mmHg
or
DBP 70-84 mmHg

ABPM

Daytime SBP 120-134 mmHg

or

Daytime DBP 70-84 mmHg

Risk stratify to identify
individuals with high

cardiovascular risk for BP
pharmacological treatment

Hypertension

Office BP

SBP =140 mmHg
or
DBP =90 mmHg

HBPM

SBP =135 mmHg
or
DBP =85 mmHg

ABPM

Daytime SBP =135 mmHg
or
Daytime DBP =85 mmHg

Cardiovascular risk is
sufficiently high to merit
BP pharmacological
treatment initiation

The diagnosis of hypertension and elevated BP requires confirmation using out-of-office
measurements (HBPM or ABPM) or at least one additional subsequent office measurement
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2024 European Society of
Cardiology (ESC) guidelines for
the management of elevated
blood pressure (BP) and
hypertension: Key Points

§  Arisk-based approach to hypertension

treatment is recommended, noting that those
with diabetes, kidney disease, cardiovascular
disease, target organ damage, and familial
hypercholesterolemia are at increased risk for
adverse cardiovascular outcomes.

- More time and resources should be devoted
to patients at higher overall risk from
elevated BP.



Initiation of blood pressure-lowering treatment based on confirmed blood @ ESC
pressure category and cardiovascular disease risk (1)

Blood Non-elevated BP  Elevated BP (120/70 to 139/89) Hypertension (2140/90)
Pressure (<120/70) : ;
(mmHg)
Risk (a) All adults with SBP (a) SBP 130-139 AND Assumed all at sufficiently high

120-129 mmHg high-risk conditions risk to benefit from

(b) SBP 130-139 AND 10- (e.g. established pharmacological treatment

year estimated CVD CVD, diabetes

risk <10% AND no mellitus, CKD, FH or

high-risk conditions HMOD)

or risk modifiers or (b) SBP 130-139 AND

abnormal risk tool 10-year estimated

tests CVD risk 210%

(c) SBP 130-139 AND
10-year estimated
CVD risk 5% - <10%
AND risk modifiers
or abnormal risk
tool tests

2024 ESC Guidelines for the management of elevated blood pressure and hypertension
(European Heart Journal; 2024 — doi: 10.1093/eurheartj/ehael78)



Practical
Algorithm For

Pharmacological
BP Lowering

2024 ESC Guidelines for the management of elevated blood pressure and hypertension
(European Heart Journal; 2024 — doi: 10.1093/eurheartj/ehael78)

FU at least every year < ¥ —o

FU at least every year

*Initial monotherapy preferred
* Blevated BP caregory (1 20/70-139/89 mmHg)
* Moderate-to-severe frailty
* Symptomatic orthostatic hypotension
* Age >BS years

Low-dose double
combination® therapy

-

ACEI or ARBs / CCBs / Diuretics
{Class [)

|

BP controlled after 1-3 months
(assessment at | month preferred if possible)

!
¢
Low-dose triple
combination therapy

4

ACEi or ARBs / CCBs / Diuretics
{Class [)

I

BP controlled after 1-3 months
(assessment at | month preferred if possible)

f

?

— Y —o

At any step:
add bera-blockers
if compelling indications
(angina, post-myocardial
infarction, systolic heart failure,
or heart rate controf)
(Class 1)

4




Practical
Algorithm For

Pharmacological
BP Lowering (2)

FU at least every year ¥ —

Refer to hypertension clinic

Maximally tolerated triple
combination therapy
ACEi or ARBs / CCBs / Diuretics
(Class |)

l

BP controlled after |3 months
(assessment at | month preferred If possible)

'

.

Apparent resistant hypertension

Test for adherence
(Class 1)

(Class la)

Add spironclactone
(Class lla)

- -
2024 ESC Guidelines for the management of elevated blood pressure and hypertension
(European Heart Journal; 2024 — doi: 10.1093/eurheartj/ehae178)




Approach to
Resistant
Hypertension

- Centrally acting

Renal denervation
BP-lowering drugs
- K* sparing diuretics

+ Others N (Class lib)

Office BP 2140/90 mmHg despite 3 or more BP-lowering medications
at maximally tolerated doses, including a diuretic

I

Referral to hypertension centre should be considered
(Class lla)

- Exclusion of secondary and pseudo-resistant hypertension
- Treatment optimization of BP-lowering medications (ideally three-drug SPC)

I

True treatment-resistant hypertension

l

Spironclactone
If spironolactone is not tolerated: eplerenone
(Class lla)

l

Beta-blocker (if not already recommended for a compelling indication)

(Class lla)
Intensification of I Interventional
pharmacotherapy Shared risk-benefit discussion therapy
. Alpha blockers and multidisciplinary assessment

(Class lla) If BP remains uncontrolled

@ESC—



Eplerenonein
Hypertension

* Tam TSC, Wu MHY, Masson SC, Tsang MP, Stabler
SN, Kinkade A, Tung A, Tejani AM. Eplerenone for
hypertension. Cochrane Database of Systematic
Reviews 2017, Issue 2. Art. No.: CD008996. DOlI:
10.1002/14651858.CD008996.pub?2.

Analysis 1.3. Comparison 1 Eplerenone monotherapy vs placebo, Outcome 3 Systolic blood pressure.

Study or subgroup Eplerenone Placebo Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) dom, 95% CI Random, 95% CI
1.3.125 mg/day
White 2003 45 -5.7(13.4) 21 0(11.2) —+ 5.66% -5.7(-11.89,0.49]
Subtotal *** a5 21 - 5.66% -5.7[-11.89,0.49]
Heterogeneity: Not applicable
Test for overall effect: Z=1.81(P=0.07)
1.3.2 50 mg/day
Flack 2003 174 -12.8(14) 177 -3.4(14) -+ 10.88% -9.4(-12.32,-6.48]
Saruta 2004 48 -6.8(6.2) 16 -2.1(6.4) - 9.6% -4.7(-8.28,-1.12]
Weinberger 2002 109 -6.3(7.6) 17 1.6(7.3) —— 9.31% -7.87(-11.61,-4.13]
White 2003 83 -6.7(12.8) 21 0{11.2) — 6.48% -6.7(-12.22,-1.18]
Subtotal *** 414 231 * 36.27% -1.4[-9,59,-5.22]
Heterogeneity: Tau®=1.33; Chi*=4.09, df=3(P=0.25); I’=26.57%
Test for overall effect: Z=6.64(P<0.0001)
1.3.3 100 mg/day
Calhoun 2011 5 -13.8(13) 67 -2.6(13.1) o 8.32% -11.2[-15.5,-6.9]
Saruta 2004 46 9.7(9.5) 16 -2.1(6.4) — 8.57% -7.6[-11.75,-3.45)
Weinberger 2002 103 -9.9(7.4) 17 1.6(7.3) — 9.3% -11.49(-15.24,-7.75]
White 2003 88 -10.4 (15) 21 0(11.2) — 6.22% -10.4[-16.12,-4.68)
Subtotal *** 312 121 L ] 32.41% -10.21[-12,37,-8.05]
Heterogeneity: Tau?=0; Chi’=2.18, df=3(P=0.54); I’=0%
Test for overall effect: Z=9.25(P<0.0001)
1.3.4 200 mg/day
Saruta 2004 48 -10.6(6.2) 16 -2.1(6.4) . 9.6% -8.5[-12.08,-4.92]
White 2003 87 -8.8(11.2) 21 0{11.2) — 6.73% -8.8(-14.13,-3.47)
Subtotal *** 135 37 * 16.33% -8.59[-11.57,-5.62]
Heterogeneity: Tau®=0; Chi*=0.01, df=1(P=0.93); I*=0%
Test for overall effect: Z=5.66(P<0.0001)
1.3.5 400 mg/day
Weinberger 2002 104 -14.9(7.2) 17 1.6(7.3) — 9.33% -16.51[-20.23,-12.78]
Subtotal *** 104 17 L 2 9.33% -16.51[-20.23,-12.78]
Heterogeneity: Not applicable
Test for overall effect: Z=8.68(P<0.0001)
Total *** 1010 427 ‘ . * ‘ ‘ 100% -9.21[-11.08,-7.34]

-40 -20 0 0 40 Favours Placebo

Favours Eplerenone



Eplerenone in
Hypertension

* Eplerenone 50 to 200 mg/day lowers blood pressure
in people with primary hypertension by 9.2 mmHg
systolic and 4.2 mmHg diastolic compared to placebo,
with no difference of effect between doses of 50
mg/day to 200 mg/day.

* A dose of 25 mg/day did not produce a statistically
significant reduction in systolic or diastolic blood
pressure and there is insufficient evidence for doses
above 200 mg/day.

* There is currently no available evidence to determine
the effect of eplerenone on clinically meaningful
outcomes such as mortality or morbidity in
hypertensive patients.




ADVANCE-HTN: ACC 2025
Background

Lorundrostat is an aldosterone synthase inhibitor which
is a novel class of blood pressure lowering medication

Rather than blocking the mineralocorticoid receptor,
aldosterone synthase inhibitors disrupt aldosterone
biosynthesis

Switch to standardized regimen:
Indapamide 2.5 mg daily or HCTZ 25 mg daily

Olmesartan 40 mg daily
+/- Amlodipine 10 mg daily

Lorundrostat 50 mg daily
Lorundrostat 50 to 100 mg daily




ADVANCE-HTN ACC 2025

Primary End Point: Change in 24hr average SBP at Week 12

0.0

Placebo-adjusted: Placebo-adjusted:
-7.9 (-13.3 to -2.6) -6.5 (-11.8 to -1.2)

P=0.001 P =0.006

=)
L
£
E
)
o
c
©
£
0 -
=
(/9]
-l

154 -13.9

Lorundrostat 50 mg Lorundrostat 50 to 100 mg



SGLT2 inhibitors and hypertension

Selected differences between SGLT2i and thiazide diuretics

Striking benefits of empagliflozin in

hypertension despite limited BP response

SGLT2-inhibitors Thiazide diuretics
Decrease in BP ¥ Aol
Hypertension + diabetes| Hypertension + HFpEF Hypokalaemia *) L
(EMPA-REG outcome) | (EMPEROR-preserved) Decrease in plasma volume + persistent ++ transient only
Decreased Na' reabsorption Decreased Na*
§ Systolic Office BP Natriuresis Proximal tubule reabsorption
~.5 mmHg ~-2 mmHg Possible distal effect Distal convoluted tubule
Osmotic diuresis + None
§ CV outcomes (CV death + HF hospitalization) e papg Eatiesse e
-38% and -35% -21% global Increase in renin-aldosterone ++ +++
-29% for HF hospitalization Increase in catecholamines (*+) fobek
i +++ N
Slow eGFR slope ORI —
§ CKD progression Hypertensive (RSchaemla — | Decrease Increase with time
: estore tubulo-glomerular
urgencies
8 feedback b i
eGFR slope decline Decelerated Accelerated (?)
1 | Conclusions

SGLT2-inhibitors are efficacious for prevention of cardiovascular-renal endpoints
SGLT2-inhibitors have little, if any BP lowering effect
SGLT2-inhibitors are not to be used to treat high BP, but to prevent target organ damage




Empagliflozin in resistant hypertension and heart

failure with preserved ejection fraction: the
EMPEROR-Preserved trial

-Empagliflozin reduced SBP in
resHTN slightly more than in the
other categories in the first |
weeks. |
-The modest reduction in SBP

resulted in a moderate increase in
time at target and reduced
hypertensive urgencies.

-The treatment effect of

empagliflozin on the primary |
endpoint was similar in resHTN,
as was the improvement of the
estimated glomerular filtration
rate slope

‘ Uncontrolled
“ hypertension

0 Study flow

5988 patients randomized

v

m 5533 patients included
)
(

1406 II:\eslst.ant . w_
ypertension

Uncontrolled
hypertension

Controlled
3546 hypertension

581

-

(p = 0.0358)
Resistant
o
o—

Controlled reference ®
hypertension

European Heart J. 2025 Mar 4:ehae938. 1
doi: 10.1093/eurheartj/ehae938. Online ahead of print.
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Q SBP over time (placebo corrected change from baseline)

Placebo controlled SBP change
adjusted mean (mmHg)

BL 4 12 32 5 76 100 124 148 172
Planned study week

G eGFR slope
by treatment
)

(interaction p = 0.95

1.379 (0.763, 1.996)

0.79 (0.61, 1.01) Heo— > < 00001
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p < 0.0001
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@ ESC European Heart Journal (2024) 00, 1-3 EDITORIAL

European Society https://doi.org/10.1093/eurheartj/ehae751 1
of Cardiology i g l Hypertension

SGLT2 inhibitors: not for hypertension but

exceedingly useful in hypertension

Franz H. Messerli ® *, Renate Schoenenberger-Berzins?, and Michel Burnier?

1Faculty of Medicine, University of Bern, Bern, Switzerland; 2Department of Cardiology, Luzerner Kantonsspital, Luzern, Switzerland; and 3Service of Nephrology and Hypertension,
Lausanne University Hospital and University of Lausanne, Lausanne, Switzerland
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1. In contrast to most antinypertensives,

iR : the multi-organ benefits of
SGLT2 inhibitors: empagliflozin are not conferred by a \
not for fall in mmHg.
hypertension but 2. Hence the take-home lesson ...is

SGLT2 inhibitors such as
empagliflozin are of limited use ‘for’
hypertension but may be exceedingly

exceedingly

useful in
hypertension helpful ‘in” hypertension.

3. When added in hypertensive patients,
SGLT2 inhibitors are likely to be
particularly efficacious in mitigating
nypertensive target organ disease.




Take Home Messages (1)

The ESC 2024 Elevated BP and Hypertension Guidelines
recommend a target BP of 120-129/70-79 mmHg.

BP is defined as having a continued risk rooted in time of
exposure to higher BP.

The focus is on true risk reduction related to fatal and nonfatal
cardiovascular outcomes.




Aldosterone is the High dose

recommended eplerenone can be
choice in resistant used in patients
hypertension who experience
added to adverse effects
Ta ke H ome ACEi/ARB, CCB, with

and a diuretic. spironolactone.

Messages

SGLT2i are not very They should be
2 effective FOR usedin

hypertension but hypertensive

are exceedingly patients with an
helpful IN indication (type 2

hypertension.. DM, CKD, HFpEF).
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