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Heart & Kidney
- Cardio renal interaction -



Cardio-Renal-Interaction

Individual patient
data level
meta-analysis of
81 global cohorts

53 years, eGFR 89 m/min, 15% Diabetes

Mark PB et al. Eur Heart J. 2023:44:1157-1166
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Cardio-Renal-Interaction
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Cardio-Renal-Interaction

Hazard ratio for KFRT
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Cardio-Renal-Interaction

Conclusion:
* Following cardiovascular events, particularly HF, renal

function should be regularly assessed.
* Increased risk (106x) of developing end-stage CKD within

the first 3 months.

Mark PB et al. Eur Heart J. 2023:44:1157-1166



Heart & Kidney
- SGLT2-1 In end-stage CKD -



Dapagliflozin in endstage CKD

Dapagliflozin (n=2,373)

Main inclusion criteria*:

« NYHAII-IV

DAPA-HF « LVEFs40%

* Increased NT-proBNP

« eGFR 230 mL/min/1,73m?

1:1 m 4,744 randomized patients

347 patients (3.2%) with
eGFR decrease (<25 ml/min)

Placebo (n=2,371)

75% with Dapaglilfozin
74% with placebo

Chatur S et al, JACC. 2023;82:1854-1863



Cumulative Incidence

Dapagliflozin in endstage CKD

0.75 -

0.50 -

0.25 -

0.00 -

Worsening of HF or CV death

HR 1.87; 95% Cl: 1.48-2.35; P < 0.001
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Dapagliflozin reduces CV death/worsening HF

despite eGFR decrease

No Deterioration
in eGFR <25

Deterioration

in eGFR <25

HR(95%CI) P-Int

0.78 (0.72-0.86)

0.53 (0.33-0.83) 0.17

0.25

2

0.5

Favors Dapagliflozin Favors Placebo

Dapagliflozin in endstage CKD

No increased risk of adverse events

No Deterioration
in eGFR <25

Deterioration
in eGFR <25

HR(95%Cl) P-Int

| 0.89 (0.85-0.95)

—e—1 0.70 (0.45-1.01) 0.28

1 2

0.25 0.5

o
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Conclusion: Continuation of dapagliflozin in eGFR

<25 ml/min is beneficial and appears safe.

Chatur S et al, JACC. 2023:82:1854-1863



Heart & Kidney

- Prevention of contrast-induced
acute kidney Injury -



Prevention of contrast-induced acute kidney injury

RCT, 1.002 patients with CKD (eGFR 15-60 ml/min);
69 years, kreatinine 1.6 mg/dl, eGFR 46 ml/min

simplified hydration (SH): NaCl 1-4 h before contrast injection, 3 ml/kg/h
vVersus
standard hydration (Control): NaCl 12 h before and 12 h after contrast injection, 1 ml/kg/h

Primary endpoint: creatinine increase >25% or 0.5 mg/dl within 48-72 h

Intravenous Hydration
Volume (ml) Contrast Volume (ml)

1,000 (750-1,500) VS 1,500 (1,000-1,932) M4 75 VS 118 + 67
SH group Control SH group Control

(P<0.001) (P = 0.345)

Liu Y et al. JACC CI. 2023;16:1503-1513



Prevention of contrast-induced acute kidney injury

Perioperative Changes of Serum Creatinine
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Event Rate (%)

Prevention of contrast-induced acute kidney injury

74 g No differences across subgroups:
- Age

- PCI

- Contrast volume (>100 ml)

- eGFR (<30 ml/min)

- Heart failure

CA-AKI All-Cause Mortality MACE

M SH Group m Control Group

Liu Y et al. JACC CI. 2023;16:1503-1513



Take Home Message

Close association between cardiovascular events and end-stage
CKD. Assessing renal function after HF events is important.

Continuation of dapagliflozin in HF with an eGFR-decrease <25
ml/min shown to be beneficial.

Prevention of contrast-media induced acute kidney injury through
simplified hydration.




Hypertension
- Diagnostics -



Blood pressure measurement recommendations

Use validated automated electronic
1 upper-arm cuff device®

Home: take 2 readings with Q&‘)
1 min interval between and e Quiet room with comfortable
use averagec & 2 temperature
@ -
Y
‘:? Cuff to fit arm size®
Offce: take 3 readings with o
1 min interval between o] Mid-arm at heart level No smoking, caffeine, food,
readings use average of the § ....... W drug intake or exercise 30
last 24 % min before measurement
o
0. = 3.

©
c

(@]

]

Remain seated and relaxed
Bare arm resting on table 8 4 for 3=5 min
mid-arm at heart level .
’00
Ky
&y re
Legs uncrossed, feet flat on floor 7. 5 No talking during or between

measurements

Sitting with back supported by chair

Mancia G et al. J Hypertens. 2023;41:1874-2071



Impact of cuff size on blood pressure

195 adults, 54 years, BMI 29 kg/m?; 3 blood pressure readings;
Randomization: appropriate, too small, too large

Systolische BP-Differenz

BP cuff

Differencein
systolic BP,

Regular cuff 1 size too large

Regular cuff 1 size too small

Regular cuff 2 sizes too small

mm Hg (95% Cl) Underestimate BP : Overestimate BP
-3.6 (-5.6t0 -1.7) -

4.8(3.0t06.6)
19.5 (16.1 t0 22.9) +20 mmHg

-25 -20 -15 -10 -5 0 5 10 15 20 25
Difference in systolic BP, mm Hg (95% Cl)

Diastolische BP-Differenz Difference in

BP cuff

diastolic BP,
mm Hg (95% Cl) Underestimate BP : Overestimate BP

Regular cuff 1 size too large

Regular cuff 1 size too small

Regular cuff 2 sizes too small

-1.3(-2.4t0-0.2) -

1.8(1.1t02.6)
7.4(5.7t09.1) +7 mmHg

-25 -20 -15 -10 -5 0 5 10 15 20 25
Difference in diastolic BP, mm Hg (95% Cl)

Ishigami J et al. JAMA Intern Med. 2023;183:1061-1068



Impact of cuff size on blood pressure

195 adults, 54 years, BMI 29 kg/m?; 3 blood pressure readings;
Randomization: appropriate, too small, too large

Conclusion:

 Cuff size matters

 Too small cuff size can lead to blood pressure
overestimation (up to 20 mmHg)

Ishigami J et al. JAMA Intern Med. 2023;183:1061-1068



Hypertension
- Drugs -



2023 ESH-Guidelines: drug therapy

ACEi or ARB

rm.Diuretic? CCB"

Mancia G et al. J Hypertens. 2023;41:1874-2071



Algorithm for treatment of hypertension: ESC vs. ESH

Number of pills

Low-dose double combination therapy At any step, add beta-
& (ACEi or ARB with an CCB or thiazide/thiazide- blocker if (i) compelling
like diuretic) indication, (ii) expected
benefit over, or (iii)
(relative) contra-indication

against other first-line
BP controlled after 1-3 months? medication.

Approach A (2023 ESH) No Approach B (2024 ESC)
Increase dose first i Add drug first

Follow-up at least
yearly




Algorithm for treatment of hypertension: ESC vs. ESH

Number of pills

Low-dose double combination therapy At any step, add beta-
& (ACEi or ARB with an CCB or thiazide/thiazide- blocker if (i) compelling
like diuretic) indication, (ii) expected

benefit over, or (iii)
(relative) contra-indication

against other first-line

Follow-up at least BP controlled after 1-3 months? medication.

yearly
Approach A (2023 ESH) No Approach B (2024 ESC)
Increase dose first , Add drug first

6) Maximum-dose double combination therapy Low-dose triple combination therapy

(ACEi or ARB with an CCB or thiazide/thiazide- (ACEi or ARB with an CCB and
like diuretic) thiazide/thiazide-like diuretic)




Algorithm for treatment of hypertension: ESC vs. ESH

Number of pills

Low-dose double combination therapy At any step, add beta-
(ACEi or ARB with an CCB or thiazide/thiazide- blocker if (i) compelling
like diuretic) indication, (ii) expected

benefit over, or (iii)
(relative) contra-indication

Follow-up at least against other first-line
ye :rly BP controlled after 1-3 months? medication.

Approach A (2023 ESH) No Approach B (2024 ESC)
Increase dose first | Add drug first

Maximum-dose double combination therapy Low-dose triple combination therapy
(ACEi or ARB with an CCB or thiazide/thiazide- (ACEi or ARB with an CCB and

like diuretic) thiazide/thiazide-like diuretic)

Follow-up at least
yearly

Maximum-dose triple combination therapy
(ACEi or ARB with an CCB and
thiazide/thiazide-like diuretic)




Hypertension
- New approaches -



Zilebesiran: RNA-interference in hypertension
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Touyz RM et al. New Engl J Med. 2023;389(3):278-281.



Percentage Change from
Baseline

Zilebesiran: RNA-interference in hypertension

Uncontrolled hypertension, 52 years, 144/85 mmHg
1x injection of zilebesiran (every 6 months)

—— Placebo Zilebesiran, 10 mg Zilebesiran, 25 mg - Zilebesiran, 50 mg
—— Zilebesiran, 100 mg Zilebesiran, 200 mg - Zilebesiran, 400 mg Zilebesiran, 800 mg
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Weeks
Change in SBP correlated with change with in
angiotensinogen concentration (r=0.52; 95% CI, 0.42 to 0.61)

Desai AS et al. New Engl J Med. 2023;389(3):228-238.



Zilebesiran: RNA-interference in hypertension

Change from Baseline (mm Hg)

Uncontrolled hypertension, 52 years, 144/85 mmHg
1x injection of zilebesiran (every 6 months)

35+
30+
254
20-
15-

Blood pressure change after 24 weeks

Diastolic blood pressure Systolic blood pressure

22,5

Zilebesiran,
200 mg
(N=6)

Zilebesiran, Zilebesiran,
400 mg 800 mg
(N=8) (N=8)

Desai AS et al. New Engl J Med. 2023;389(3):228-238.



Zilebesiran: RNA-interference in hypertension

Placebo All Zilebesiran
(N=28) (N=56)
Adverse event 24 (86) 42 (75)
Any serious adverse eventi: 1(4) 1(2)
Any severe adverse event§ 1 (4) 1(2)
Any adverse event leading to 0 0
withdrawal
Death 0 0
Adverse events occurring in
=5% of patients
Headache 13 (46 10 (18
Injection-site reaction 0 5(9)
Upper respiratory tract 3 (11) 4 (7)
infection
Adverse events of interest9|
Hypotension 0 0
Hyperkalemia 0 0
Renal adverse event 0 0
Hepatic adverse event 0 1(2)

Desai AS et al. New Engl J Med. 2023;389(3):228-238.



Zilebesiran: RNA-interference in hypertension

Indapamide (2.5 mg) Amlodipine (5 mg) Olmesartan (40 mg)
Placebo Zilebesiran Placebo Zilebesiran Placebo Zilebesiran
n=56 n=53 n=100 n=99 n=120 n=117

N N
o o o
| |

in 24-hr Mean Ambulatory SBP, mmHg
w
T

LSM (95% CI) Change from Baseline

LSMD (95% CI): LSMD (95% ClI): LSMD (95% CI):
-12.1 (-16.5, -7.6) -9.7 (-12.9, -6.6) -4.0 (-7.6,-0.3)
p<0.001 p<0.001 p=0.036
Month 3

Desai AS, LBCT@ACC 2024



Zilebesiran: RNA-interference in hypertension

Conclusion:
BP reduction through 24 weeks, day and night
No hyperkalemia or renal impairment

Conseqguences In situations requiring acute activation of
the RAAS (shock, bleeding, etc.) remain unclear
Potential for interaction with other drugs

Desai AS et al. New Engl J Med. 2023;389(3):228-238.



Devices Iinvestigated in sham-controlled trials

Catheter Act.:ess Ablation sites Efficacy conflrme(! n
site sham-controlled trial?
Radiofrequency
Symplicity Spyral . . Main and accessory
) Mul_tlelectrgde (4 monopolar go'ld electrodes), helical arteries, including ' '
design, rapid exchange monorail catheter, 60 seconds  F (6 Fr) branches Yes, multiple trials
per ablation cycle diamete
Netrod (Shanghai Main and accessory Yes. sinele stud
Ko Golden Leaf Medtec) Multielectrode (6 electrodes), basket-shaped tip, F (8 Fr) arteries, including (Eu;'oPCgR 2023y
XS 120 seconds per ablation cycle branches blicati di '
T E e publication pending)
A Iberis 2nd-generation Multielectrode (4 monopolar electrodes), helical Main and accessory Yes. single study (CIT
-—/‘/ (AngioCare and design, over-the-wire catheter, 60 seconds per F/R (6 F1) arteries, including éon %ess 2053
Terumo) ablation cycle, 90 cm catheter length for transfemoral branches ublicgtion endi;1 )
and 160 cm for transradial RDN (diameter 3-8 mm) P P g
SyMapCath | Steerable monoelectrode stimulation and ablation
catheter, stimulation time 20-120 seconds, F (6-7 Fr) Main renal arteries Yes, single study

120 seconds per ablation cycle

Main and accessory

TIVUS (SoniVie) L L
/ Unidirectional steerable or multidirectional, e e o NG

over-the-wire, 30 seconds per emission
! P >4 mm)

. . . s Main and accessory
Piezoelectric ceramic transducer within a arteries (different

fluid-cooled, low-pressure balloon, over-the-wire, catheter sizes for
7 seconds per emission diameters of 3-8 mm

Paradise (ReCor
Medical)

Yes, multiple studies

Neurolysis

Peregrine (Ablative
<t Solutions)

. Main and accessory No, TARGET-BP |
3 extendable microneedles F(ZFN  rteries o) T ongoing

Lauder L, Eurolntervention 2024 Apr 15;20(8).e467-e478.



Resistant hypertension: ESH-Guidelines

If eGFR =30 ml/min/1.73 m? If eGFR <30 ml/min/1.73 m?
(not on dialysis)

Patients not controlled with Patients not controlled with
ACEi or ARB + CCB + 1, Diuretic® ACEi or ARB + CCB + Loop Diuretic®

g Add N[ Adde B
I) Spironolactone? (preferred) I) Chlorthalidone (preferred)
or other MRAY or other 1, Diuretic
or or
1) BB® or Alpha1-blocker Il) BB¢ or Alpha-1 Blocker
or or
IIl) Centrally acting agent g Ill) Centrally acting agent

Renal Denervation
If eGFR >40 ml/min/1.73 m?

Mancia G et al. J Hypertens. 2023;41:1874-2071



Patient selection for renal denervation

RDN may be used in adult patients with uncontrolled resistant

hypertension:

* office BP 2140/290 mmHg

24-hour ambulatory systolic BP 2130 mmHg or

daytime systolic BP 2135 mmHg

treated with 23 antihypertensive drugs

eGFR =240 mi/min/1.73 m?

Barbato E, Eur Heart J 2023 Oct 12;44(38):3720-3826
Barbato E, Eurointervention 2023 Aug 21;19(6):464-481



Management of resistant hypertension

True treatment resistant hypertension

Intensification of Interventional
pharmacotherapy Shared-decision making therapy
Spironolactone
0 (or eplerenone,
or amiloride)
Renal
g Vasodilating denervation
beta-blockers
(RF and US)
g Vasodilators,
other diuretics R
L If BP remains uncontrolled y

Lauder L, Annu Rev Med. 2024 Jan 29:75:443-457.



Take Home Message

Appropriate cuff sizing is important; too small cuff sizes can
overestimate blood pressure.

Use of dual-combination therapy in most patients (ACEI/ARB,
CCB, D, or BB)

RNA-Interference (zilebesiran) as a novel approach to lower blood
pressure.

Renal denervation is back in hypertension guidelines (in resistant
nypertension).
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