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HYPERTENSION AND ISCHEMIC HEART DISEASE

Scale of the problem

Hypertension Ischemic heart disease
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Figure 23 Time series: age-standardized prevalence of elevated blood pressure in European Society of Cardiology member countries (1975— Figure 35 Time series: age-standardized incidence of ischaemic heart disease in European Society of Cardiology member countries (1990~
2015). 2019).

Age-standardized prevalence in Age-standardized prevalence in
Europe 25.0% Europe 2.8%

The Society of Thoracic Surgeons Intermacs 2020 Annual Report. Ann Thorac Surg 2021;111:778-92 Colombo et al. Circulation. 2019;139:155-168.




HYPERTENSION AND ISCHEMIC HEART DISEASE

A Dangerous Relationship

Blood pressure and incidence of twelve cardiovascular
diseases: lifetime risks, healthy life-years lost, and
age-specific associations in 1-25 million people

Eleni Rapsomaniki, Adam Timmis, Julie George, Mar Pujades-Rodriguez, Anoop D Shah, Spiros Denaxas, lan R White, Mark J Caulfield,
John E Deanfield, Liam Smeeth, Bryan Williams, Aroon Hingorani, Harry Hemingway

Age 30-95 years

Stable angina
Unstable angina
Myocardial infarction

Peripheral arterial disease

Ischaemic stroke

Transient ischaemic attack

Cardiac arrest/sudden cardiac death
Unheralded coronary heart disease death
Intracerebral haemorrhage
Subarachnoid haemorrhage

Abdominal aortic aneurysm

Total cardiovascular disease

Il Systolic and diastolic hypertension
[ Isolated systolic hypertension
Il Isolated diastolic hypertension

| T T |
0 1 2 3 4 5

Time of life lost to cardiovascular disease (years)

CAD accounts for 43% of the CVD-free years of life lost due to HTN

Rapsomaniki et al. Lancet 2014; 383: 1899-911
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A dangerous Relationship
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(n=10349)

Unstable angina
(n=14139)

Myocardial infarction
(n=11029)

Unheralded coronary heart disease death
(n=3661)

~ 10— —— Normal BP 4-9 (47-5-2) 125 —— Normal BP 67 (6-4-7-0) Normal BP 5.5 (5:3-5-8) ——Normal BP 1.9 (1-8-2-1)
& — Hypertension 8.9 (8:7-9-2) — Hypertension 101 (9-8-10-3) 8- — Hypertension 8.0 (7-8-83) 2:5-] —— Hypertension 25 (2.4-2.6)
o
g 2.0
in 84 6
g 6
m 4
¥ 4T 1.0
: ! 2
£ 27 24 05—
&
5

0= T T T T T 0= T T T T T T 0 T 0

Heart failure Cardiac arrest/sudden cardiac death Transient ischaemic attack Ischaemic stroke and stroke not
(n=10437) (n=2355) (n=8767) otherwise specified (n=14329)

~ 8- —— NormalBP5:2 (4.9-5.6) —— Normal BP 1.8 (1.7-2-0) Normal BP 5.9 (5.6-6-2) 3 —— Normal BP 65 (6-2-6-9)
E} — Hypertension 7-8 (7-6-8-1) 020 — Hypertension2-3(2-2-2-4) 64 — Hypertension 6.5 (6-3-6-7) 11— Hypertension 7-6 (7:3-7-8)
|
a 6 59
o 015 6
Q 47
(=)
& 4 | _
2 0:10 3 4
i)
£ 2
g 27 0.05 . 5
= -
&2
-

0= T T T T T T 0= T T T T T T 0= T T T 0= T T

Subarachnoid haemorrhage
(n=830)

Lifetime risk, 30-95 years (%)

Intracerebral haemorrhage
(n=1639)

Peripheral arterial disease

(n=8414)

Abdominal aortic aneurysm
(n=2261)

— Normal BP 0-6 (0-5-0-7) — Normal BP 0-G (0-8-1-0) 6 Normal BP 4.5 (4-2-4.7) 209 Normal BP 1.5 (1-4-1-7)
— Hypertension 0.9 (0-7-1-0) 0124 — Hypertension 1.3 (1-2-1-4) ~— Hypertension 5.8 (5-6-6-0) — Hypertension 1-6 (1.5-1-7)
57 1.6
0-091 4
1.2
006 37
0-8
2 -
0:03 _
1] 0-4
0 0 0

T T T T T
55 65 75 85 95
Attained age (years)

T T
35 45

1 T T T T T T
35 45 55 65 75 85 95
Attained age (years)

| T T T T T T
35 45 55 65 75 85 95
Attained age (years)

1 | T T T T T
35 45 55 65 75 85 95
Attained age (years)

Blood pressure and incidence of twelve cardiovascular
diseases: lifetime risks, healthy life-years lost, and
age-specific associations in 1-25 million people

Eleni Rapsomaniki, Adam Timmis, Julie George, Mar Pujades-Rodriguez, Anoop D Shah, Spiros Denaxas, lan R White, Mark | Caulfield,
John E Deanfield, Liam Smeeth, Bryan Williams, Aroon Hingorani, Harry Hemingway

Among CVD complications of
HTN, CAD occurr earlier!

Figure 5: Lifetime risk (95% Cl) of 12 different cardiovascular diseases in people with hypertension or normal BP from index age 30 years
Hypertension was defined as systolic BP =140 mm Hg or diastolic BP 290 mm Hg or use of BP-lowering treatments or physician-recorded diagnosis at baseline. BP=blood pressure.

Rapsomaniki et al. Lancet 2014; 383: 1899-911
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Impact of BP lowering on ischemic heart disease events

Overall population

Blood pressure lowering for prevention of cardiovascular
disease and death: a systematic review and meta-analysis

Dena Ettehad, Connor A Emdin, Amit Kiran, Simon G Anderson, Thomas Callender, Jonathan Emberson, John Chalmers, Anthony Rodgers,

CAD population

Association of Blood Pressure Lowering With Mortality
and Cardiovascular Disease Across Blood Pressure Levels
A Systematic Review and Meta-analysis

Mattias Brunstrém, MD; Bo Carlberg, MD, PhD

Figure 2. Effect of Treatment to Lower Blood Pressure (BP) in Coronary Heart Disease Trials

Kazem Rahimi
Studies  Intervention Control RR (95% Cl) per 10 mm Hg reduction
in systolic blood pressure
Events  Participants Events Participants

Major cardiovascular events 55 13209 137319 14068 128259 + 0-80 (0-77-0-83)
Coronary heart disease 56 4862 136986 5301 128548 —-+ 0-63 (0-76-0-60)

Stroke 54 4635 136682 5378 128641 | ] 073 (0-68-0-77)

Heart failure 43 3284 115411 3760 107440 = 072 (0-67-0-78)

Renal failure 16 890 39888 834 39043 — 0-95 (0-84-1.07)
All-cause mortality 57 9775 138298 9998 129700 + 0-87 (0-84-0-91)

05 15
RR per 10 mm Hg reduction in systolic blood pressure
4 —
Favours intervention Favours control

Figure 3: Standardised effects of a 10 mm Hg reduction in systolic blood pressure

No. of Events/ Favors : Favors
Qutcome Participants/Trials RR (95% CI) Treatment @ Control
| All-cause mortality 7061/77562/12 0.98 (0.89-1.07) [ |
CV mortality 4156/76737/11 0.95 (0.84-1.09) <
| MACE 13075/77562/12 0.90(0.84-0.97) O’j I
Coronary heart disease 4112/68305/10 0.88 (0.77-1.00) <@
Stroke 2412/75812/11 0.83(0.73-0.96) O
Heart failure 2905/74385/9 0.83(0.72-0.96) O
o5 1 2
RR (95% Cl)

Greater relative CV risk reduction in the overall population than in patients who already
developed CAD, suggesting the importance of early aggressive BP control

Ettehad et al. Lancet 2016; 387: 957-67

Brunstrom et al. JAMA Intern Med. 2018;178(1):28-36.
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The guidelines perspective: when to treat?

9. ANTIHYPERTENSIVE DRUG TREATMENT INITIATION
9.1 Should treatment initiation be based on total CV risk?

L

The above data and considerations support earlier in-life treatment of hypertension as well as treatment implementation
also when CV risk is still low-to-moderate. Although total CV risk provides clinically important information and should

Recommendations and statements CoR LoE

In patients 18 to 79 years, the recommended office threshold for
initiation of drug treatment is 140 mmHg for SBP and/or 90 mmHg

for DBP.

In adult patients with a history of CVD, predominantly CAD, drug
treatment should be initiated in the high-normal BP range (SBP
2130 or DBP 280 mmHg).

Mancia et al. J Hypertens. 2023 Jun 21. published ahead of print
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Blood pressure control in IHD: how to achieve it?

ACEi or ARB
Prescribing patterns:

® Start with dual combination therapy
in most patients

® Uptitrate to maximum well tolerated
doses and to triple therapy if needed

® Once daily (preferred in the morning)

e Add further drugs if needed
e Preferred use of SPCs at any step %

()
N

rm.Diuretic?

Additional drug classes

General antihypertensive therapy:
e Steroidal MRA

e Loop Diuretic

e Alpha-1 Blocker

e Centrally acting agent

e Vasodilator

Special comorbidities:

® ARNi BBc
® SGLT2i

e Non-Steroidal MRA

FIGURE 11 Drug classes for BP-lowering therapy.(a) Use of Diuretics: Consider transition to Loop Diuretic if eGFR is between 30 to 45 ml/min/1.73 m?. If eGFR <30 ml/
min/1.73 m? use Loop Diuretic. (b) Non-DHP CCB should not be combined with BB. (c) BB should be used as guideline directed medical therapy in respective indications or
considered in several other conditions (Table 16). Start with dual combination therapy including a RAS-blocker (either ACEi or ARB) plus a 1/ Diuretic or a CCB is
recommended (thick blue lines). Triple therapy includes a combination of the three classes as indicated by the blue lines.

Recommendations and statements

BP lowering should be prioritized over the selection of specific
antihypertensive drug classes because treatment benefit largely originates
from BP reduction.

CoR LoE

Mancia et al. J Hypertens. 2023 Jun 21. published ahead of print
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Heart failure: a pandemic without vaccines?

European Heart Journal (2015) 36, 395-397
doi:10.1093/eurheartj/ehv004

Prevalence

EEEEEEEE
OOOOOOOOO

Mortality

Prevalence 1-3% in
general adult

. . Mortality remains high
Heart failure: the cardiovascular

. . . 30-da
opulation y ~2.30
epidemic of the 21st century populati Mortality 2-3%
Thomas F. Liischer, MD, FESC 1-year
. ~15-30%
Overall ' M:”a"ty
revalence year  _3p.509
P Mortality ~0-90%
S-year
Prevalence Mortality ~50-75%
in HFrEF
Non-
Prevalence QXP l CVD '
In HFpEF HFpoF

DISEASE

Costs

Annual health care
costs up to
€25,500 per year

Increasing due to major
demographic changes
(>65 years)

Main cost drivers:

- Directs costs (~70%)
- Non-CVD comorbidities
- Invasive procedures
- Medications/Diagnostics
- Outpatient visits
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Heart failure: the dark side of the moon

80%

70%

60%

50%

40%

30%

20%

10%

0%

Current smoking

Diabetes

Hypertension

Trends in prevalence of comorbidities in heart
failure clinical trials

Muhammad Shahzeb Khan'f, Ayman Samman Tahhan?f, Muthiah Vaduganathan3,
Stephen ). Greene?, Alaaeddin Alrohaibanil, Stefan D. Anker5, Orly Vardeny$,
Gregg C. Fonarow?, and Javed Butler8*

Atrial fibrillation Stroke CAD or ischemic

m 2001-2004 w 2005-2008

etiology

Dyslipidemia  Chronic Kidney COPD
disease

2009-2012  2013-2016

Figure 1 Trends of key comorbidities across all clinical trials of heart failure. The prevalence of smoking decreased over time while the
prevalence of cardio-metabolic comorbidities increased. CAD, coronary artery disease; COPD, chronic obstructive pulmonary disease.

Khan et al. European Journal of Heart Failure (2020) 22, 1032-1042
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Heart failure, HT and IHD: a complex relationship

Risk Factors for Heart Failure in the Community:
Differences by Age and Ejection Fraction

Alanna M. Chamberlain, PhD, MPH,” Cynthia M. Boyd, MD, MPH," Sheila M. Manemann, MPH,”
Shannon M. Dunlay, MD, MS,* Yariv Gerber, PhD, Jill M. Killian, BS,” Susan A. Weston, MS,”
Véronique L. Roger, MD, MPH**

‘ OR (95% CI) AR, % B OR (95% CI) AR, %
Hypertension e 1.30 (0.98-1.72) 17.8 Hypertension — 1.80 (1.35-2.41) 38.7
CAD 3.08 (2.38-3.98) 372 i 2,53 (2.01-3.17) 317
Arrhythmia 3.36 (2.57-4.40) 49.1 T 588 5.29363) 756
Hyperlipidemia —_ 0.60 (0.46-0.77) = Hyperlipidemia [—c— 0.65 (0.51-0.83) -
Stroke —— 1.08 (0.77-1.51) 1.5 Stroke ———i 1.03 (0.78-1.36) 0.6
Arthritis = 0.77 (0.61-0.97) - Arthritis e 1.01 (0.81-1.26) 06
Asthma e 0.73 (0.49-1.09) - Asthma | S — 1.39 (0.98-1.96) 4.5
Cancer —e—1 0.86 (0.68-1.10) = Cancer [ 0.88 (0.71-1.09) -
CKD —— 233 (1.71-3.15) 16.3 ckp — 2.48 (1.89-3.26) 19.7
COPD — 1.53 (1.15-2.03) 120 COPD ——y 1.71 (1.32-2.20) 18.4
Dementia —t—— 1.17 (0.80-1.72) 1.7 — PR — 1.06 (0.77-1.47) 0.8
Depression ——— 1.18 (0.89-1.57) 4.2 Depression = 1.16 (0.91-1.49) 4.5
Diabetes i 1.63 (1.28-2.07) 17.0 Bihabes T 1.60 (1.28-2.00) 17.5
Osteoporosis i 0.95 (0.69-1.33) - Osteoporosis —— 1.15 (0.91-1.45) 3.4
Schizophrenia ‘ 0.70 (0.39-1.23) - Schizophrenia ——————— 1.20 (0.75-1.92) 1.0
Substance abuse } 1.81 (1.08-3.04) 3.9 Silhstermas dlires ey 2.18 (1.34-3.54) 4.5
Anxiety | e | 0.79 (0.56-1.11) = Anxiety — 1.02 (0.77-1.36) 0.4

0.25 0.5 1 2 0.25 o.|5 1 é
Odds Ratio Odds Ratio

HF with reduced ejection fraction

Chamberlain et al. The American Journal of Medicine (2020) 133:e237—-e248

HF with preserved ejection fraction
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HFrEF, HFpEF and blood pressure: a pathophysiological perspective
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Schwartzenberg, et al. J Am Coll Cardiol 2012;59:442-51
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HFrEF prognostic drugs and blood pressure: what matters?

The Four Pillars of Heart Failure

Initiate
BB MRA SGLT2i
Optimise .
Add *hdations

Do not aim to target office SBP belob
70 mmHg during drug treatment.

st DBP below

¥ Re-assess .
Consider additional therapies

Management of HFrEF

To reduce mortality - for all patients

S G G EED

Mc Donagh et al. Eur Heart J . 2021 Sep 21;42(36):3599-3726
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Prognostic benefit of HFrEF drugs and blood pressure

275 -

250 A

225 A

200 A

175 A
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A---4A candesartan
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o
L
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CV death or HF hospitalization (rate per 1000 pt. yrs.)

<100 101-110 111-120 121-130 131-140 = 141
SBP mmHg

Risk of CV Death or HF Hospitalization
Hgure—s — According to Baseline SBP in the Randomized
Placebo and Candesartan Treatment Groups

CV = cardiovascular; HF = heart failure; SBP = systolic blood pressure.

Clinical Outcomes According to Baseline Blood
Pressure in Patients With a Low Ejection Fraction
in the CHARM (Candesartan in Heart failure: Assessment
of Reduction in Mortality and morbidity) Program

Preserved RAASI prognostic benefit
regardless of blood pressure

Meredith et al. J Am Coll Cardiol 2008;52:2000-7
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Prognostic benefit of HFrEF drugs and blood pressure

Influence of Pretreatment Systolic Blood
80 Pressure on the Effect of Carvedilol in
Patients With Severe Chronic Heart Failure

70 - W Carvedilol The Carvedilol Prospective Randomized
60 - Placebo Cumulative Survival (COPERNICUS) Study

S0 -
40 -
30 A
20 -
10 -
0 -

Percent of Patients

85-95 96-105 106-115 116-125 >125
Systolic Blood Pressure (mm Hg)

Greatest relative and absolute MACE reduction at lower baseline blood pressures
with carvedilol vs placebo

Rouleau et al., J Am Coll Cardiol 2004;43:1423-9
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Prognostic benefit of HFrEF drugs and blood pressure

FIGURE 2 Cumulative Incidence of Cardiovascular Death or Hospitalization for Heart Failure According to Baseline SBP Categories
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Kaplan-Meier curves for cardiovascular death or hospitalization for heart failure, overall, and in each SBP category. The p value is for interaction between baseline SBP
categories and treatment effect. The risk table below the graphs shows the number at risk of the event of interest. MRA denotes mineralocorticoid receptor antagonist.
Abbreviations as in Figure 1.

Serenelli et al. 3 Am Coll Cardiol HF. 2020 Mar, 8 (3) 188-198
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So what?

S
( Symptoms/signs ]

of hypotension*

(" Signsof shockand/or )

—————————
> alisation | €— YES —
Yrgent hospraksation severe clinical congestion

SBP>100mmHg ‘ ( sBP>100mmHg (" sBP<gommHg | @ E SC European Journal of Heart Failure (2020) 22, 1357—1365 REVIEW
AND NO AND AND European Society doi:10.1002/ejhf.1835

lowsiomtans” oo o of Cardiology
I g
No modification ) m
OR .
TR Management of low blood pressure in
ANDNO

postural/orthostatic

S ambulatory heart failure with reduced ejection

fraction patients

Evaluate BP during at least two visits

AND
Better assessment of the link between low BP and symptom: . . . .
i i s s s Jennifer Cautelal?, Jean-Michel Tartiere?f, Alain Cohen-Solal3,
j - - am - - - A - . - — L — ———eu e d - - L] - = 7

( No modification ) <~ NO — Persistent low BP with related symptoms )
I
YES

4

STEPII

Persistent low BP with related symptoms ‘\

!

Figure 1 Decision tree for a heart failure with reduced ejection fraction patient with low blood pressure (Step | and Step Il). BP, blood
pressure; HFrEF, heart failure with reduced ejection fraction; SBP. systolic blood pressure.

*eg Dizziness/Weakness especially when standing ug

Cautela et al. European Journal of Heart Failure (2020) 22, 1357-1365
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So what?

STEP I

Chinical evaluation, BNP/NT pro BNP, ung ultri
SChOCArBOgraphy, CONQesHion SCore

STEPIV

rasound,

Lower diuretics dose in non-congestive p: Jl

Define the clinical profile*

l

INEY FUNCTION
GFR <30 mV/min/1.73m?

1. Decrease dose of
ACEVARB or ARNI

2. Decrease dose of MRA
3. Switch the current RAAS

l

KALAEMIA
K*>50mEg/N

1. Decrease dose ol MRA

2. Decrease dose of
ACEI/ARB or ARNI

3, Switch the current RAAS

l

HEART RATE
HR <60 bpm

1. Stopglycoside and/or
If channel blocker

2. Decrease dose of BB

3. Discuss parmanent

l

ORY OF SEVERE
ARRHYTHMIA

1. Decrease dose of
ACEI/ARB or ARNI

2. Decrease dose of MRA
3. Decrease dose

l

NO SPECIFIC

1. Decrease dose of
ACEI/ARB or ARNI
and/or BB

2. Decrease dose of MRA

NICAL PROFILE |

REVIEW

European Journal of Heart Failure (2020) 22, 1357-1365
doi:10.1002/ejhf. 1835

@ESC

European Saciety
of Cardiology

Management of low blood pressure in
ambulatory heart failure with reduced ejection

blocker ther blocke f th : { betablock : H
ujfmw‘()f:z‘é?u ARB b)ch:mo»:\gr;u‘i'RB e ) ' = fraCtl o n p a-t I e n ts
or ARNI or ARNI
J J Jennifer Cautela’, Jean-Michel Tartiere?’, Alain Cohen-Solal3,

I [ |
l
-

I - - - 4 aa o — E o — ar P s

TO AHEART
URE TEAM

CONSIDERA
W TITRATION

RSISTENCE
FLOWBP

3
/J

“In all cason, withchaw ARBVACE associton

Figure 2 Decision tree for a heart failure with reduced ejection fraction patient with low blood pressure (Step Ill and Step V). ACEi,
angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker; ARNi, angiotensin receptor—neprilysin inhibitor; BB, beta-blocker;
BNP, B-type natriuretic peptide; BP, blood pressure; GFR, glomerular filtration rate; HR, heart rate; MRA, mineralocorticoid receptor antagonist;
NT-proBNP, N-terminal B-type natriuretic peptide; RAAS, renin—angiotensin—aldosterone system.

HFrEF treatments in routine practice. In patients with signs of shock and/or severe congestion, hospitalization is advised. However, in the
very frequent cases of non-severe and asymptomatic hypotension observed while taking drugs with a class | indication in HFrEF, European
and US guidelines recommend maintaining the same drug dosage. In instances of symptomatic or severe persistent hypotension (systolic
blood pressure < 90 mmHg), it is recommended to first decrease blood pressure reducing drugs not indicated in HFrEF as well as the loop
diuretic dose in the absence of associated signs of congestion. Unless the management of hypotension appears urgent, a HF specialist should
then be sought rather than stopping or decreasing drugs with a class | indication in HFrEF. If symptoms or severe hypotension persist,
no recommendations exist. Our HF group reviewed available evidence and proposes certain steps to follow in such situations in order to

Cautela et al. European Journal of Heart Failure (2020) 22, 1357-1365
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HFpEF and blood pressure: beta-blockers

S

2 Weeks

2 A

2 Weelks

I |
Baseline Randomization
(inclusion criteria) 11

| 1
Washout Periods

Peak VO,, mL/kg/min

P value <0.001

BB Continuation BB Withdrawn

1 21 mL/kg/min

Percent Predicted Peak VO,, %

BB Continuation BB Withdrawn

t1.7%

Palau, P. et al. J Am Coll Cardiol. 2021;78(21):2042-2056.

Palau et al. 3] Am Coll Cardiol. 2021 Nov, 78 (21) 2042-2056

Effect of B-Blocker Withdrawal on

Functional Capacity in Heart Failure and

Preserved Ejection Fraction

Avoid beta-blockers as anti-
hypertensive agents in HFpEF, unless
indicated for other reasons (AF, AMI)
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HFpEF and blood pressure: prognostic drugs firt

Placebo controlled change in systolic blood pressure (SBP) groups

Empagliflozin in Heart Failure with a Preserved
Ejection Fraction

S.D. Anker, J. Butler, G. Filippatos, J.P. Ferreira, E. Bocchi, M. B6hm, H.-P. Brunner—La Rocca, D.-J. Choi,
V. Chopra, E. Chuquiure-Valenzuela, N. Giannetti, J.E. Gomez-Mesa, S. Janssens, J.L. Januzzi,
J.R. Gonzalez-Juanatey, B. Merkely, S.J. Nicholls, S.V. Perrone, |.L. Pifia, P. Ponikowski, M. Senni, D. Sim,
J. Spinar, |. Squire, S. Taddei, H. Tsutsui, S. Verma, D. Vinereanu, J. Zhang, P. Carson, C.S.P. Lam, N. Marx,
C. Zeller, N. Sattar, W. Jamal, S. Schnaidt, J.M. Schnee, M. Brueckmann, S.J. Pocock, F. Zannad, and M. Packer,
for the EMPEROR-Preserved Trial Investigators*
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HYPERTENSION AND ISCHEMIC HEART DISEASE

HFpEF and blood pressure: prognostic drugs first

Semaglutide in Patients with Heart Failure
with Preserved Ejection Fraction and Obesity
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Cio che sappiamo é una goccia, TH AN K YO U !

cio che ignoriamo é un oceano.

Isaac Newton
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