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Hypertension

« |t’s 2027

« 74-year-old man with average BP 163/86
on ABPM

* On 4 medications including MRA
* Scr 1.8mg/dL

« Struggling with side effects
 What to do?



Effects of Lifestyle Interventions for
HTN

Risk Factor Intervention Duration/Type/Dose A BP (mm Hg)




Hypertension

The great orphan of clinical medicine
Genes and the environment

Myriad reasons for inadequate
control

— Lifestyle factors

— Clinician and patient
inertia

— Medication choice/dose
— Adherence

Accurate blood
pressure
measurement

Optimal blood

TORAN-UD) pressure targets

intervals

Supportive N Atherosclerotic
strategies for Comprehenswe cardiovascular

medication - disease risk

adherence Hypenens'on catculation
Treatment

Protocol

Consider Team-based
medication costs care approach
and formularies

Medication Lifestyle

initiation and modification
intensification referral
guidance pathways

Figure adapted from Centers for Disease Control and Prevention. Hypertension Control Change Package. 2nd
ed. Atlanta, GA: Centers for Disease Control and Prevention, U.S. Dept of Health and Human Services; 2020.



Effects of Increased Sympathetic Activity

Causes of increased afferent N ' ‘_ Consequences of increased
signaling from the kidney to | Pl efferent sympathetic outflow to
central integrative structures N the kidney and other organs

Factors that might contribute Remodeling

lo increased renal Hypertrophy

afferent signaling: Arrhythmias
Ischemia

Adenosine R Apoptosis

Acidosis enal

Oxidative stress denervation

Inflammation

Endothelial factors Modial I il

Angiotensin Il s mam |

— ﬁ Endothelial dysfunction

Renal injury / Na* / H,0 retention

Renal ischemia Reduced renal blood flow
Activation of the RAAS
Proteinuria
Glomerulosclerosis

Bohm M et al Circ Res 2014;115:400
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SIMPLICITY 3 Primary Outcome

[ Baseline W & Months

Difference in change, -2.39% mm Hg (95% Cl, -6.89 to 2.12)
P=0.26

Change from baseline, Change from baseline,
14132393 mm Hg 117422594 mm Hg
P0.001 P 01

Office Systolic Blood Pressure jmm Hg)
=
]

(M=364) [M=353) (M=171} ([MN=171)
Denerv ation Sham

Bhatt DL et al NEJM 2014:; 370:1393



Renal Artery Nerve Density
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Weber MA et al JACC CV Intv 2019;12:1095



Sham-Controlled Trials of RDN

24H ABPM

® Renal Denervation ® Sham Procedure

SIMPLICITY SPYRAL SPYRAL SPYRAL HTN RADIANCE-HTN  RADIANCE-HTN
HTN-3 HTN-ON MED HTN-OFF MED OFF MED Pivotal SOLO TRIO
P=0.98 P = 0.006 P=0.041 P = 0.0005 P = 0.006 P=0.016

RFA URDN

Kandzari DE et al. Circulation March 2022



RDN Meta-Analysis

Heterogeneity Changes in mean difference Mean difference P Value

Endpoint () in blood pressures (mm Hg)  [95% CI]

Ambulatory systolic blood pressure 0 _— 5 -3.61(-4.89 to -2.33) <0.0001
Ambulatory diastolic blood pressure 18.6 = -1.85 (-2.78 to -0.92) <0.0001
n
Office systolic blood pressure 0 _ : -5.86 (-7.77 to -3.94) <0.0001
Office diastolic blood pressure 0 —_ — - -3.63 (-4.77 to -2.50) <0.0001
:
| T T 1
-10 -5 0 5
Denervation better Placebo better

Ahmad Y et al. JACC Intv 2021; 14:2614-24



RADIANCE II: Primary Efficacy
Endpoint

A Daytime Ambulatory SBP at 2 Months

150.2 mmHg 151.3 mmHg
0 .
-1.8 mmHg
Bl urDN
o
< SO Sham
=
E
-7.9 mmHg
-10 <
Between Group
Difference In Means
* Individual group changes are based on observed values
S mbe B diff includes multiple i ion for missing val
(95% CI, -9.3 to -3.2) etween group difference includes multiple imputation for missing values
P<0.0001
P<0.0001 using observed values or multiple imputation
-15

Kirtane A et al. TCT 2022



Energy Sources

RFA



RFA or uRDN?

Radiofrequency ablation main artery
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66% responder
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Hypertension

« |t’s 2027

« 74-year-old man with average BP 163/86
on ABPM

 Will RDN be applicable?



RDN for HTN

 Who are patients?

 How do | identify a patient who’s
likely to respond?

 |s the BP lowering effect durable and
will it translate into improved clinical
outcomes?

 What are the long-term safety
ISsues?




RDN for HTN

10+ years intense interest and
Investigation

Rigorous sham-controlled trials

BP reductions on the order of some
lifestyle interventions

Outcome data lacking

Unclear where it will fit in a multi-
modality approach, but may be a
component of stepped therapy for
some




RDN in HFpEF

Pre RDN Post RDN
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Kresoja KP et al Circ HF 2021;14e007421



RDN in Ventricular Arrhythmias

CENTRAL ILLUSTRATION: Meta-Analysis Demonstrating Impact of Renal
Denervation on Ventricular Arrhythmias

A. Total Number of Ventricular Arrhythmia Episodes
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Hawson, J. et al. J Am Coll Cardiol EP. 2021;7(1):100-8.




Summary

* Recent sham-controlled studies

suggest that RDN may play a limited
role in the treatment of select patients

with HTN.

* Extension of RDN therapy to HF and EP
patients is experimental in nature,
though neuromodulation is gaining

traction.






