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Ipertensione arteriosa: terapia personalizzata



Nei casi di ipertensione resistente a terapia l’ablazione transcatetere con
radiofrequenza dell’innervazione simpatica a livello delle arterie renali (RDN) si

è dimostrata efficace e sicura nel ridurre la pressione arteriosa.
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Renal denervation: which patient?

UniversalPatientConsiderationthemes acrossstatements

HypertensiveBPBlood pressureuncontrolled despiteattempted hypertensivemedications and lifestyleinterventions

ConfirmprimaryHTNRule out any secondarycauses of hypertension

Rule outwhitecoatIdentify and rule outwhite coat hypertensionwith elevated out ofoffice bloodpressure

ElevatedCV riskGlobal CV risk,hypertension-mediatedorgan damage, orestablished cerebro-or cardiovasculardisease

Patient voiceEmphasis must beplaced onindividualized treatmentand patient preferencegiven the challengeswith medicationadherence



Cause Prevalence Primary diagnostic evaluation Confirmatory test

Hyperaldosteronism 1.4-10 % Laboratory testingAldosterone-renin quotient and absoluteserum aldosterone concentration
- Sodium chloride tolerance test- CT or MRI of the adrenal glands- Selectove adrenal venous sampling

Cushing syndrome 0.5 % Cortisol in 24h urine sample Dexamethasone suppression test
Pheochromocytoma 0.2-0.5 % Metanephrines in plasma - CT or MRI of the abdomen- 123I-MIBG scintigraphy
Thyroid diseases 1-2 % Measurement of serum TSH, FT3, FT4 Thyroid ultrasonography or scintigraphy
Renal parenchymal disease 1.6-8 % Renal ultrasonographyUrinalysis Detailed work-up for renal disease
Renal artery stenosis 1-8 % Duplex ultrasonography of the kidneys andrenal arteries Contrast-enhanced CT or MRI of therenal arteries
Sleep apnea >5-15 % Polygraphy Polysomnography

Aortic isthmus stenosis < 1 % Blood pressure difference right vs left armand upper vs lower limb.Echocardiography
Contrast-enhanced CT or MRI of thethoracic aorta

Causes, prevalence and diagnostic evaluation of secondary hypertension



 Uomo 71 anni, familiarità per MCV.
 Ipertensione arteriosa, dislipidemia, diabete mellito, obesità (BMI 31), lievi

varici venose aa inferiori.
 Accessi in PS per crisi ipertensive, in un’occasione con manifestazione di TIA,

ricoverato per alterazioni aspecifiche all’ECG con Ecocardiogramma normale
tranne IVS, minimo incremento dei markers di miocitonecrosi.

 Pregressa scintigrafia miocardica da sforzo dubbia per deficit ischemici.
 Trasferito da altra struttura per eseguire coronarografia.

Anamnesi



• TC e RM cranio negativa
• Esami ematochimici nei limiti (GFR 50, LDL 68, TpHS negativa, TSH nella norma)

Ricovero in cardiologia



• Terapia domiciliare: o Olmesartan/HCT 40/25 mgo Atenololo 50 mgo Amlodipina 5 mg (?)o Metformina 1000 mg x 2

o Atorvastatina 20 mgo Allopurinolo 150 mgo Cardioaspirin

125 mmHg
135 mmHg

85 mmHg
70 mmHg

Ricovero in cardiologia



• Coronarografia (accesso radiale):Ricovero in cardiologia



• Coronarografia (accesso radiale):Ricovero in cardiologia



• Angiografia arterie renali (accesso radiale, PigTail o JR):
• Controllo possibilità di accesso femorale.
• Valutare fattibilità casi con stenosi dell’arteria renale, presenza di displasia

fibromuscolare, aneurismi, calcificazioni, pregresso stenting.
• Presenza di arterie renali accessorie.
• Pianificazione della denervazione (catetere guida per la RDN, vasi target: 3-

8mm, extraparenchimali).
Alternative all’angiografia sono angioTC, angioRM o anche ecocolorDoppler

Ricovero in cardiologia



• Angiografia arterie renali (accesso radiale):

Renale sinistra

Ricovero in cardiologia



Renale destra

• Angiografia arterie renali (accesso radiale):
Ricovero in cardiologia



Asintomatico, incrementata la terapia ipotensiva durante la degenza ma pazienteintollerante e poco compliante alla terapia con Amlodipina
o Olmesartan 40 mgo Atenololo 50 mgo Furosemide 50 mgo Amlodipina 5 mgo Doxazosina 2 mg

o Metformina 1000 mg x 2o Atorvastatina 20 mgo Allopurinolo 150 mgo Cardioaspirin

Ricovero in cardiologia



• Ripetuto Monitoraggio PA 24h dopo 3 giorni
• Screening per ipertensione secondaria Persistono valori superiori a140/85mmHg con ridotto Time to TargetRange

Nota scarsa compliance delpaziente
Rischio CV elevato,danno d’organo

+
+

Indicazione a Denervazione Renale

Negativo

Ricovero in cardiologia



Procedura RDN



SymplicitySpyral™Symplicity G3™

• Morphine 10 mg i.m. 30’ pre-procedure• ASA• Midazolam / Paracetamol• Fentanyl 1 mg on arrival in Cath Lab• Repeat fentanyl 1 mg in case of pain

• Contrast medium 50% diluted• Echo-guided femoral access• Heparin 70 U/kg (ACT 250”)

Patient preparation

• Multi-electrode catheter with quadrantic vessel contact forsimultaneous ablation in up to 4 electrodes
• Flexible catheter allows branch treatment
• 60-second simultaneous RF energy delivery
• Vessel diameter range: 3 – 8 mm
• 6F guide catheter 45–90 cm (IMA/LIMA or RDND1/RDC1)
• 0.014” guidewire (non-hydrophilic, supportive, with a floppytip recommended)





Procedura RDN



Procedura RDN sinistro



LAO 0°Cranial 3° LAO 11°Cranial 15°

Procedura RDN destro



Procedura RDN destro
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Decorso e dimissione

Programmato follow-up

Terapia alla dimissione
o Olmesartan 40 mgo Atenololo 50 mgo Furosemide 50 mgo Amlodipina 5 mgo Doxazosina 2 mg

o Metformina 1000 mg x 2o Atorvastatina 20 mgo Allopurinolo 150 mgo Cardioaspirino Clopidogrel 75 mg per un mese

• Nessuna complicanza vascolare• Assenza di anemizzazione né alterazioni della funzionalità renale / elettroliti



Follow-up 3 mesi

• Nessun evento clinico• Esami ematici nella norma• Modificata la terapia:
o Olmesartan HCT 40/25 mgo Atenololo 50 mgo Furosemide 50 mgo Amlodipina 5 mgo Doxazosina 2 mg (?)

o Metformina 1000 mg x 2o Atorvastatina 20 mgo Allopurinolo 150 mgo Cardioaspirino Clopidogrel 75 mg per unmese



Resistanthypertension?

Uncontrolledhypertension?
Refractoryhypertension?

Controlledwith 4drugs ?
Uncontrolledwith 3drugs ?

…whataboutdiuretics ?
…whataboutadherence?

Renal denervation: which patient?



Renal denervation: which patient?
IL DOCUMENTO DI CONSENSO PUNTI PRINCIPALI

«Sulla base di risultati ottenuti da trial clinici, la denervazionerenale rappresenta un’opzione evidence-based per iltrattamento dell’ipertensione, che si aggiunge al corretto stiledi vita ed ai farmaci per abbassare la pressione.»
 «RDN è considerata una procedura endovascolare sicurasenza significativi effetti avversi sia a breve che a lungotermine, sulla base di evidenze disponibili fino a 3 anni (GSR).»
 «RDN dovrebbe essere considerata un’opzione di trattamentoanti-ipertensivo che riduce la pressione arteriosa e contribuiscea migliorare la prognosi cardiovascolare dei pazientiipertesi.»
«RDN è una strategia di trattamento alternativa ocomplementare, non concorrenziale (rispetto alle altre opzionidisponibili). Le preferenze del paziente, il livello di ipertensione(comorbidità incluse), dovrebbero portare ad una strategia ditrattamento individualizzata in un processo di shared decision-making, che consideri attentamente le varie opzioni ditrattamento, inclusa la RDN.»



Renal denervation: which patient?

Renal Denervation in the management of Hypertension in adults, a Clinical ConsensusStatement of the ESC Council of Hypertension and the European Association of CardiovascularInterventions (EAPCI)(in press)



Renal denervation: which patient?
1

Evidence from Spyral OFF-med, ON-med, Radiance solo; Bohm et al,Eur HeartJ. 2019; Atti V et al. J C Electrophysiol 2019

POSSIBLE
Grade 1–2, systo-diastolic, essentialhypertensive patient, untreated oruncontrolled by 1–2 BP loweringdrugs
Additional features:
 Multiple intolerance to BP-loweringdrugs/adverse effects Poor drug adherence despiteextensive counseling High/very high lifetime cardiovascularrisk Paroxysmal atrial fibrillation andplanned ablation Patient preferences

2

Additional features:
 Adverse effects with spironolactone Poor drug adherence despiteextensive counseling Systo-diastolic hypertension No extensive vascular damage High/very high lifetime cardiovascularrisk Patient preferences

RECOMMENDED
Essential hypertensive patientuncontrolled by an association- RAS-blocker- calcium-channel blocker- diureticat maximally tolerated doses

Evidence from Symplicity trials; GSR; DENERHTN; Prague-15; Azizi M et al, Circulation2016; Mahfoud F et al Eur Heart J 2017, GSR ACC2019, …



Renal denervation: which patient?

Preferenzedel paziente



CONCLUSIONI
 La RDN è una metodica sicura ed efficace di trattamento interventisticodell’ipertensione arteriosa. Lo scopo è il miglior controllo dei valori pressori e non la riduzione dellaterapia. Procedura da eseguire correttamente (effetti non immediati!) Saper gestire le complicanze vascolari. Va migliorata l’informazione degli specialisti (e dei pazienti, da coinvolgere). Individuare percorsi specifici per l’indicazione a RDN. Cambiare la prospettiva da «ipertensione difficile da trattare» a «pazientedifficile da curare». Verosimile ruolo terapeutico aggiuntivo nei pazienti con scompenso cardiaco.
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GRAZIE



RDN Aurelia Hospital (March-May 2022)
5 patients: 4 with difficult to treat hypertension (taking at least 3medications) 1 resistant patient (taking all available and tolerated medications)

CHARACTERISTICS N (%) or Median (IQR)
Male sex 4 (80%)
Age,yrs 69 (58-75)
DM II 1 (20%)
Smoking Habit 2 (40%)
Previous Revascularization 2 (40%)
FE<50% 0
Stroke/TIA 1
Peripheral artery disease 0
CKD 1 (20%)

Baseline Median 1 month 1 month Change
24 hr Sys BP mmHg 151 (136-160) 132 (113-140) -12.6%
24 hr Dya BP mmHg 81 (80-82) 80 (70-92) -1.2%
Pts taking HT drugs:
- ACEi/ARB 5 (100%) 5 (100%) =
- CCB 3 (60%) 2 (40%) -30%
- Hzt 2 (40%) 1 (20%) -50%
- Loop diuretics 2 (40%) 1 (20%) -50%
- BB 5 (100%) 5 (100%) =
- MRA 1 (20%) 1 (20%) =
- Alfa blocker 2 (40%) 2 (40%) =
Median numeber of drugs 4 (4-4) 4 (3-4) =



RDN Aurelia Hospital (March-May 2022)
5 patients: 4 with difficult to treat hypertension (taking at least 3medications) 1 resistant patient (taking all available and tolerated medications)Median (IQR)

Num of ablation sites: RRA 23 (17-28)
Num of ablation sites: LRA 20 (16-26)
Num of ablation sites: Total 45 (33-49)

No complications

SymplicityHTN-311±3
SpyralHTN OFFMED44±13
SpyralHTN ONMED46±14GSR DEFINE Registry



Antiaggregazione e RDN SAPT pre-procedura
 ACT 250’’ durante procedura
 DAPT post-procedura durante degenza
 In dimissione DAPT 3-6 mesi se complicanze vascolari
 In dimissione DAPT 1 mese se basso rischio di sanguinamento
 In dimissione SAPT per 3 mesi se HBR
 Se in NAO/TAO valutare SAPT+NAO a breve termine o solo NAO.
 A 3 mesi valutazione SAPT / DAPT
 In realtà si va nella direzione della SAPT (1 mese?) (o NAO se il paziente è giàin NAO) !
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THINKING AGAIN ABOUT YOURHYPERTENSIVE PATIENTS

HOW CAN YOURHYPERTENSIVEPATIENTS BENEFITFROM RDN?

Provides an option forpatients who do not improvewith lifestyle and medicationchanges alone
Helps reduce bloodpressure in patients whoare non-adherent
Prevents adding moremedications to patientsalready on polypharmacy
Engage in shared decisionrelated to RDN with yourinterventionalist, anddiscuss benefits of HTNtherapies with your patients

UC201803019d ML
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EQUIPMENT PREPARATIONAvailable Equipment for Procedure
The following items should be available for equipment setup
Common:

 6-Fr introducer sheath
 Tuohy™* side arm adapter (RHV)
 Non-ionic contrast (dilute to 50:50)
 Heparinized saline flush bag

Specific:
 6-Fr guide catheter 45–90 cm (IMA/LIMA or RDND1/RDC1 or comparable)
 0.014” guidewire (non-hydrophilic, supportive, with a floppy tip recommended)
 Symplicity Spyral™ multi-electrode renal denervation catheter
 Symplicity G3™ renal denervation RF generator with remote control
 Dispersive Electrode (ground pad) (Conmed, REF 400-2100, Valleylab E 7506, Bovie ESRSC-1, Megadyne 0850C,3M 1149C-LP or Baisheng Medical Co. LTD Greenpad 1030AC)
 Sterile bag for remote control
 Symplicity G3™ RF Generator Cart component (optional)



EQUIPMENT PREPARATIONSymplicity Spyral™ Catheter
Consider preparing Symplicity Spyral™ catheter after confirming eligibility of renal arteries for treatment.
1. Remove Symplicity Spyral™ catheter from sterile packaging.
2. Remove tray lid by pulling on the lid pull tab and then remove coiled catheter cable from packaging tray. Place onstable surface within sterile field. Then remove hooped catheter from tray and place next to coiled cable.
3. Pass cable connector outside sterile field and connect to Symplicity G3™ generator.
4. Cable should be secured to table using towel clamp, hemostats, or equivalent.

NotesDo not flush the catheter while in the hoop or flush the catheter lumen prior to use.Do not wipe the spiral section of the catheter.



ASSESSING RENAL ANATOMYAortogram
In case pre-imaging is not available considerperforming an aortogram for a complete assessmentof renal anatomy



ASSESSING RENAL ANATOMYRenal Arteries
Treatable diameter of vessel is 3–8 mm
Vessel Diameter(mm) TreatmentLength1 (mm)

3 21
4 20
5 20
6 19
7 18
8 17

1Treatment length: Distance between electrodes 1 and 4 as a function of deployed diameter.

ReminderOne single size Symplicity Spyral™ catheter is able to conform to anyvessel size ranging from 3–8 mm in diameter width. There is no need toorder different sizes.



ASSESSING RENAL ANATOMYRenal Arteries
The following situations require thorough investigation whether the patient is suitable for renal denervation:
 Aneurysm Fibromuscular dysplasia (FMD) Stenosis

UC201710476c ML46



TREATMENT PLANNINGExample
Treatment should be outside the kidney parenchyma. For better artery assessment changing to a different projection mayprovide additional information. (Note: guide catheter is 6 Fr).

L1A

L1BL1M

R1A

R1B R1M L1BB

L1BA
Example of Treatable/Non-treatable vessels:a) R1M/L1M (Main)b) R1A /L1A (branch)c) R1B /L1B (branch)d) L1BA and L1BB (sub-branches) are within theparenchyma and shouldNOT be treated.

UC201710476c ML47
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RDN is indicated for use inuncontrolled hypertensivepatients

SPYRAL HTN ClinicalProgram aligns with theESC/ESH Guidelines1 andESH Statement on RDN2,focusing on patients in thecontext of clinical studiesand taking into accountpatient preference

In addition, RDN is beingstudied in patients between150 and 180 mmHg on0 to 3 medications

RDN PATIENT SELECTION CONSIDERATIONSRDN MAY BE CONSIDERED IN COMPLEX PATIENTS
Blood pressure elevated ≥ 150 mmHg despiteprescription of guideline-based approaches, takingaccount individual patient condition
Rule out whitecoat and secondary cause ofhypertension, with elevated out of office bloodpressure
Intensive discussion with patient on risks/benefits ofrenal denervation, taking into consideration patientpreference

1William B et al. European Heart J 2018; 00, 1-982Schmieder R, et al. J Hypertens. 2018;36:2042–2048UC201803019d ML
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Corso Medtronic
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Corso Medtronic


