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Arterial Hipertenziyanin Goridlma
Nisbati Artmaqgdadir
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Kearney PM, et al. Lancet. 2005;365:217-223.



Arterial Hipertenziya Urak-Damar Xastaliklarinin 9sas
Sabablarindan Biridir

Koronar Tromboz Miokard infarkti

Mioakrd Isemiyasi Aritmiyalar /Miokard Kiitlasinin itirilmasi
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Hipertoniya Urak Catismazhgi

Son Marhala Urak Xastaliyi

1. Adapted and reproduced with permission from Dzau VJ, et al. Am Heart J. 1991;121:1244-1263.
2. Dzau VI. et al. Circulation. 2006;114:2850-2870.



AT daki Har 20/10 mm Hg Yiksalma Kardiovaskulyar Olimii 2 x Dafa Artirir

8X

Urak-Damar Xastaliklarindan Olim Riski
IN
]

115/75 135/85 155/95 175/105
SAT/DAT, mm Hg

SAT = sistolik arterial tazyig.

DAT = diastolik arterial tazyiq.

*Yaslari 40 - 69 arasinda olan insanlarda 10 illik taqgib naticalari.
Lewington S, et al. Lancet. 2002;360:1903-1913.



AT daki Kicik Azaldilmalar Bila KV Mortalligi Azalda Bilar

e 61 prospektiv, misahidaci tadgagatlarin meta-analizi

e 1 million insan (40-89 yas arasi; 70% Avropa, 20% Simali
Amerika vaya Avstraliya, 10% Yaponiya vaya Cin)

Insult sababi ila 6lim

Ortalama SAT 2 mm Hg azalma

2

nisbatinda 10% azalma

UiX “dan oliim rsikinda 7%
azalma

SAT = sistolik arterial tazyig.
Lewington S, et al. Lancet. 2002;360:1903-1913.



Hipertoniya: Sahiyyanin Béyuk Problemi

e 3 boyukdan 1 doa Hipertoniya
movcuddur
1/3 VE

e Avropa, ABS va Yaponiyada Mu‘alica ‘qabul Mualic.a
230 million insan edir, lakin AT qabul edir &
kontrolsuz AT kontrollu

e 1 milliard insan dinyada

1/3
e AT da har bir 20/10 Mualicasiz
mmHg lik artis Urak-damar

xastaliklarindan 6lum

nisbatini x2 dafa artirir



Rezistent Hipertoniya

Kontrolsuz Hipertoniya

* Mualicaya cavabi olmayan bitin hipertoniyali xastalar: adekvat olmayan mualica rejimlari,
mualicaya riayat edilmamasi, diagnostika edilmamis ikincili hipertoniya va haqiqi rezistent

hipertoniya?

Rezistent Hipertoniya

e Farqli siniflardan olan =3 antihipertenziv (ideal
olaraqg, 3 medikamentdan 1'i diuretik olacaq)
preparata baxmayaraq AT in Hadaf AT in Ustlinda

olmasi
Mualica hayat tarzi dayisikliklarina digqgat

yetirmalidir?
e AT kontrolu Ug¢ln 24 antihipertenziv preparat talab
olunur?!

1. Calhoun DA, et al. Circulation. 2008;117:e510-e526.
2. Mancia G, et al. Eur Heart J. 2007;28:1462-1536.



Renal Simpatik Afferent Sinirlar:
BAyrak Markazi Simpatik Stimulyasiyasinin Qaynagi

Vazokonstriksiya
Ateroskleroz

/ Hipertrofiya

/
/ Aritmiya
/ Renal Afferent Oksigen istifadasi
/ Sinirlor
/
N 4
Insulin
Rezistentliyi

A Renin ifrazi = RAAS Aktivasiyasi
M Natrium Tutulmasi
J' Renal Qan Aximi

Afferent Stimulatorlar:
Renal isemiya
M Adenozin ifraz
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Boyraklar simpatik kontrolsuz neca calisacaqg?

PHYSIOLOGIC RESPONSES OF THE TRANSPLANTED HUMAN KIDNEY*

Sodium Regulation and Renin Secretion

‘M. Donaip Bravrox, M.D.,; Epvunnp J. Lewis, M.D., Paur JaceEr, M.D.,
 Davin Laurer, MD., Roger Hickrrr, M.D. AND Jonn P. MErriLL, M.D.

*Transplantasiya olunmus boyraklarda innervasiya yoxdur
eLakin maye-elektrolit balansini tanzim eda bilir

*Simpatik innervasiya bazal funksiya li¢clin lazim deyil



Renal Anatomiya Kateter asasli midaxilanin aparilmasina izin verir

Renal Sinirlar

e T10-L2'dan ¢ixir

e Renal Arteriyalari boyraya qadar taqib
edir

* Birbasa adventisiya icinda yer alir

* Renal afferent va efferent sinirlarin
birlikda seyretdiyi yegana yerdir




Symplicity” Catheter System™




Cox Sayida Diskret Mualicalar

Bir Segmentin Perimetrina Enerjini Tatbig Etmadan Sinir 9hatasini Maksimal Daracaya Catdirmag







Kateter-asasli Renal Denervasiya:
Marhalali Kliniki Dayarlandirma

First-in-Man v/

Symplicity HTN-1
Pilot Tedgigat Seriyalar v/

~ Symplicity HTN-2 v/
Ilk Randomiza Kliniki Tadqigat

Symplicicy HTN-3
ABS Randomiza Kliniki Tadgigat

Post-Market & /eni Gostarislar

Sobotka et al. European Society of Cardiology. 2010.



Birincili Son Nogtalar: 6-Aylig Ofis AT

RDN (n=49) Control (n=51)
10
A Bazaldan Q
6 Ay 0 1
sonraya
-10 T s . .
(mmHg) Sistolik Diastolik
12
20
Diastolik
-30 - W
32
40
Sistolik RDN ila Kontrol qruplari arasinda
-50 - 33/11 mmHg
(p<0.0001)

. RDN xastalarinin 84% Sistolik AT 2 10 mmHg azalma goruldu
. RDN xastalarinin 10% sistolik AT azalma goriimadi

Symplicity HTN-2 Investigators. The Lancet. 2010.



Ofis AT Zamanla Dayismasi

RDN

A Bazaldan
(mmHg)

Kontrol

A Bazaldan
(mmHg)
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™ p=0.002 qruplar arasi
¥ p=0.005 qruplar arasi
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T BN |
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B Systolic
B Diastolic

Symplicity HTN-2 Investigators. The Lancet. 2010.




Boyrak Funksiyasi

eGFR (MDRD)
(mL/min/1.73m?)

Kreatinin
(mg/dL)

Cystatin-C
(mgl/L)

0=*11
(49)

0.0 =£0.2
(49)

0.1 £0.2
(37)

Symplicity HTN-2 Investigators. The Lancet. 2010.

1+12
(51)

0.0x0.1
(51)

0.0 £0.1
(40)

-1

0.76

(-5, 4)

0.0 0.66
(-0.1,0.1)

0.0 0.31
(-0.0,0.1)



Arterial Tozyiq Azalmasindan 9lava?

Circulation s

Learn and Live..
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Effect of Renal Sympathetic Denervation on Glucose Metabolism in Patients
With Resistant Hyvpertension: A Pilot Study
Felix Mahfoud, Markus Schlaich, Ingrnid Kindermann, Christian Ukena, Bodo
Cremers, Mathias C. Brandt, Uta C. Hoppe. Oliver Vonend. Lars C. Rumgp, Paul A
Sobotka, Henry Krum, Murray Esler and Michael Béhm
Cirenlarion 2011:123;1940-1946; ongmally published online Apr 25, 2011;
DOI: 10.1161/CIRCULATIONAHA 110991869
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Arterial Tazyigin Azalmasindan 9lava?
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Figure 2. Change (SEM) in fasting glucosea (A), fasting insulin (B), C-peptide (C), and homeostasis modeal assessment-insulin resistance
(HOMA-IR; D) at 1 and 3 months compared with basaline. P values refer 1o change comparad with basaline. Betwean-group effects,
measurad by 2-way repeated measures ANOVA, ara given as P for interaction.






Renal Denervasiya Uclin Xastalar
Neca Secilmalidir?



Renal Denervasiya — Simpatik Hiperaktivlik ila ©lagali Vaziyyatlarin
Mualicasindas Istifads Olunan Usul

* Renal afferent sinirlarin xroniki aktiviasmasi bir cox xastaliklarda gorultr2

* Renal denervasiya bu durumlarda ¢ox perspektivli mualica Gsuludur®?

Vazokonstriksiya
Ateroskleroz

Afferent Hipertrofiya

. . Aritmiya
Sini rlar Oksigen istifadasinin artmasi

N Renin ifrazi = RAAS aktivlasmasi
N Natrium tutulmasi
J Renal gan aximi

RAAS = renin-angiotezsin-aldosteron system. \]/ Béyrak funksiya5|
1. Adapted from Schlaich MP, et al. Hypertension. 2009;54:1195-1201.
2. Blankestijn PJ, et al. Nephrol Dial Transplant. 2011;26:2732-2734.




Hipertoniyanin I\/qutalnC Uzlari

Har Hipertoniyali xasta
renal denervasiya ligiin
uyqun deyildir....



Hipertoniyanin Muxtalif Uzlari

Har Hipertoniyali xasta
renal denervasaya ligiin
uyqun deyildir...

...Xastalarimizi yaxsi
anlamaliyiq va uyqun
kandidatlari secmaliyik




Renal Denervasiya Uctin Uyqun Xasta Secilmasi
Sistematik Yanasma Talab Edir

Mualica Planlamasi-
rezistent hipertoniya: Psevdorezistentlik
*AT hadafin tGzarinda xaric edilmali

>3 antihipertenziv prep.

Yanas! faktorlar ikincili sebabler Farmakolojik

duzasldilmali arasdiriimali mualice
optimallasdiriimal

*Muayinads ag xalat effektini xaric etmak li¢lin 24 saatlig AT monitorizasiyasi istifads edilmalidir.
Calhoun DA, et al. Circulation. 2008;117:e510-e526.
Mahfoud F, et al. Dtsch Med Wochenschr. 2011;136:2418;d0i:10.1055/s-0031-1272580.



Renal Denervasiya Uctin Uyqun Xasta Secilmasi
Sistematik Yanasma Talab Edir

Mualica Planlamasi-
rezistent hipertoniya: Psevdorezistentlik
*AT hadafin tGzarinda xaric edilmali

>3 antihipertenziv prep.

Yanasi faktorlar ikincili sebabler Farmakolojik
duzsldilmali arasdiriimali mualice
optimallasdirmali

Denervasiya
Ugun uyqun
deyil?

Hipertoniya miitaxassilari va ' I
intervensionistlar in amakdashgi
optimal xasta mualicasi li¢lin ¢ox

vacibdir ¢ Renovaskulyar
anatomiya asasinda
xaric edilan
xastalar? I

ixtisaslagmis intervensionista géndar

*Muayinads ag xalat effektini xaric etmak li¢lin 24 saatlig AT monitorizasiyasi istifads edilmalidir.
Calhoun DA, et al. Circulation. 2008;117:e510-e526.
Mahfoud F, et al. Dtsch Med Wochenschr. 2011;136:2418;d0i:10.1055/s-0031-1272580.



Renal Denervasiya Ucin Uygun Xasta Secilmasi
Sistematik Yanasma Talab Edir

Mualica Planlamasi- :
: : Yanasi faktorlar incili ii
rezistent hipertoniya: Psevdorezistentlik d'L'lzgeldiImeIi IklnCIIIdserebIIer Farmal|<.oI01|k
*AT hadafin tUzarinda xaric edilmali clizillflineEl : ALt i
optimallagdirmali

. >3 antihipertenziv prep.

Renal

Denervasiya

Ugln uyqun
deyil?

Hipertoniya miitaxassilariva |

intervensionistlar in amakdashdi . ; L .
Ixtisaslagsmis Intervensionisti gondar

optimal xasta mualicasi ligiin ¢ox
vacibdir \ll Renovaskulyar
anatomiya asasinda
 Mualica l¢lin uyqun anatomiya movcud mu?- xaric edilan
. ) xastalar?
Renal arteriografiya

* Renal Denervasiya proseduru aparilir J
™

*Muayinada ag xalat effektini xaric etmak tglin 24 saatlig AT monitorizasiyasi istifads edilmalidir.

Calhoun DA, et al. Circulation. 2008;117:e510-e526.
Mahfoud F, et al. Dtsch Med Wochenschr. 2011;136:2418;d0i:10.1055/s-0031-1272580.



Renal Denervasya Ucin Uygun Anatomiyanin
Oldugunu Tasdiqg Et

Mualica Planlamasi-
rezistent hipertoniya:
*AT hadafin lGizerinda
*>3 antihipertenziv prep.

Hipertoniya miitaxassilari va
intervensionistlar in amakdashgi
optimal xasta mualicasi li¢lin ¢ox
vacibdir

Renal Denervasiya tclin uyqunlug tayin edilmalidir:

*Ofis SAT >160 mm Hg (Tip 2 diabet xasatlarinda 2150 mm
Hg ) va 23 antiiypertenziv preparat

*eGFR 245 mL/min/1.73m?

ixtisaslagmis intervensionista géndar

o

*Muayinads ag xalat effektini xaric etmak li¢lin 24 saatlig AT monitorizasiyasi istifads edilmalidir.
Calhoun DA, et al. Circulation. 2008;117:e510-e526.
Mahfoud F, et al. Dtsch Med Wochenschr. 2011;136:2418;d0i:10.1055/s-0031-1272580.

Renovaskulyar
anatomiya asasinda
xaric edilan

xastalar? I

Renal
Denervasiya
Ugln uyqun

deyil?



Renal Denervasyani Tatbiqg Et

Yanas! faktorlar ikincili sebabler Farmakolojik

Mualica Planlamasi-
rezistent hipertoniya: Psevdorezistentlik . . :
: : : duzaldilmali [
*AT hadafin lizarinda xaric edilmali aragdirimali ~mualice
optimallagdirmali

| *>3 antihipertenziv prep.

Renal

Renal Denervasiya tgun uyqunlug tayin edilmalidir: Denervasiya

*Ofis SAT 2160 mm Hg (Tip 2 diabet xasatlarinda 2150 mm <€ ligiin uyqun
Hg ) va >3 antiiypertenziv preparat deyil?
- *eGFR 245 mL/min/1.73m? J
A
Hipertoniya miitaxassilariva |
intervensionistlar in amakdashdi . ; L .
) L Ixtisaslasmis Intervensionista gondar
optimal xasta mualicasi li¢lin ¢ox
vacibdir \ll Renovaskulyar

.................................... . anatomiya ssasinda

xaric edilan
xastalar? I

*Muayinada ag xalat effektini xaric etmak Uglin 24 saatlig AT monitorizasiya
Calhoun DA, et al. Circulation. 2008;117:e510-e526.
Mahfoud F, et al. Dtsch Med Wochenschr. 2011;136:2418;d0i:10.1055/s-0031-1272580.



Angiografiya ilo Uygun Anatomiyanin
Dayarlandirilmasi

Bdyrayin asag: payini
ganlandiran alava
damar

Selektiv inyeksiyada ; \
asag! pay tam olaraq

dolmur




Angiografik Goruntl — Tipik

Prosedurdan avval

1 ayliq tagib

Post-Prosedur

RISIEL




Angiografik Gorintu-Daha Nadir

Prosedurdan avval

Denervasiyadan sonra

£
1 ay sonra
P
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Azarbaycanda ilk Renal Denervasiya



S. R. 54 yas gadin
Office AT 240/130 mm Hg

e Valsartan 320 mg/giin

e« HCTZ 25 mg/giin
 Amlodipin 10 mg/giin

e Carvedilol 25 mg x 2

e Spirinolakton 50 mg / giin









* Post Prosedural in — hospital AT sist. max 165, diast. 95 mm Hg
* 1-ci ay kontrol office AT 130/85 mm Hg
 3-cii ay control office AT 130/80 mm Hg
 6-c1 ay kontrol office AT 120/80 mm Hg
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Kaskin Tasir

* Medikamentoz mualicanin optimallasdiriimasi

* Periprosedural Sedasiya

* Hospitalizasiya zamani immobilizasiya



Hipertoniya Mualicasinda Denervasiyaya olan
entuziazmin yuksalmasi va azalmasi

Symplicity HTN 1
Symplicity HTN 2

Proof-of-Concept
Studies

RADIANCE-HTN SOLO
Spyral HTN ON-MED
Spyral HTN OFF-MED

DENER-HTN

Experimental
Studies

Symplicity HTN 3

Mahfoud F, Eur Heart 1 2018
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OFF — n=100

ON — n=100

SPYRAL HTN

Gloebal Clinical Trial Program
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SPYRAL-OFF MED

5099 ta-0-2) ~4-4 (-7 to-16) 77 (-14-0to-1.5) ~4.8 (-8.5t0-1.4)
p=0-0414 p=0-0024 p=0-0155 p=0-0077
u - P - - e———
g n=41
; -05 04 03
£ (-3-9to 2-9) (=22t 14) :
é -2 p=076 p=0-65 {-2-9t022)
23 p=0-81

E. (-6-1to 1.6)

g -4+ p=024

£
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£ g =5 48 53

E (-91to-20) i-70to-2-6) (-78to-27)

o p=0-0031 p0-0001 p=0-0002

P o

E

& 109 -10.0

o O renal denervation (=151 to=-49)

5 . 1 Sham control p=0-0004

24-h SBP ' 24-h DBP ' Office SBP ' Office DBP
Baseline blood 1534 1516 891 587 1620 1614 959 1015

essure (mm Hg)



RDN da Ultrasas Texnologiyasi

Paradise RDN Paradise Technology

Ultrasonic Heating + Water Cooling - Paradise Thermal
Profile

*  Cool—protect the renal artery from
the inside

. Heat — ablate the renal nerves on
the outside

Paradise Thermal Profile:

Protect Renal Arteries & Ablate Renal Nerves




RADIANCE-SOLO

Renal Sham
Denervation Procedure
(N=74) (N=72)

Between Group Difference
Adjusted for Baseline BP

-6.3 mm Hg
(95% CI, -9.4 to -3.1)
P<0.001

—

The trial met its primary 4
a5 Cl oo% Cx efficacy endpoint

=10.6 to -6.3 -4.5 to 0.2

-15



RADIANCE-SOLO

24-hour ABP
< 130/80 mm Hg

P <0.001
—
24%

3%

Renal Sham
Denervation Procedure

(18/74) (2/72) Azizi M, Lancet 2018



Change in BF from baseline to & months (mm Hg]

SPYRAL-ON MED

24 h SBP 24 hDRP Office SEP Office DRP
L P T e LI i B i ]
7.4 -12-5t0-23) ~4-1(-7-8 o -0-4) —6-8(-12-5t0-11) -35(-7-0to0)
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0 -
2 16 e 17
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E 9 Kandzari D, Lancet 2018



Kicik saxalara da RF ablasiya tatbiq edilir



@ ESC European Heart Journal (2023) 44, 1313-1330 SPECIAL ARTICLE

European Society https://doi.org/10.1093/eurheartj/ehad054
of Cardiology

Renal denervation in the management of
hypertension in adults. A clinical consensus
statement of the ESC Council on Hypertension
and the European Association of Percutaneous
Cardiovascular Interventions (EAPCI)

Emanuele Barbato, MD, PhD', Michel Azizi, MD?3, Roland E. Schmieder, MD*,
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Table 2 Ongoing sham-controlled RCTs (as of June 2022)

Trial, NCT* Catheter system Design, Sample
(randomisation size
ratio)

SPYRAL HTN-ON Symplicity Spyral Bayesian adaptive 340
MED Expansion, (multi-electrode RF)  design, RDN vs sham
NCT02439775 (1:1)

RADIANCE I, Paradise (US) RDN vs sham 225
NCT03614260 (1:1)

TARGET BP Peregrine (ethanol RDN vs sham 90
OFF-MED, injection via (1:1)

NCTO03503773 microneed|es)

TARGET BP |, Peregrine (ethanol RDN vs sham 300

NCT02910414 injection via (1:1)

microneed|es)

Inclusion criteria

Uncontrolled office and
24-hour BP on 1-3
antihypertensive drugs

Uncontrolled stage |l
hypertension (office and
daytime ambulatory BP) in
absence of antihypertensive
drugs

Uncontrolled office and
24-hour BP in absence of
antihypertensive drugs

Uncontrolled office and
24-hour BP on 2-5
antihypertensive drugs

Primary
efficacy
outcome

Change in
24-hour SBP at 6
months

Change in
daytime
ambulatory SBP
at 2 months

Change in
24-hour
ambulatory SBP
at 2 months

Change in
ambulatory
24-hour SBP at 3

months

Estimated
trial
completion

2022

2023

2025

*NCTs found at ClinicalTrials.gov. BP: blood pressure; RDN: renal denervation; RF: radiofrequency; SBP: systolic blood pressure; US: ultrasound
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Figure 2 Mean difference in BP change between the RDN and the sham group in second-generation sham-controlled RDN trials. The mean difference in
office (A) and 24-hour (B) systolic BP change between the RDN and the sham group. The SPYRAL HTN-OFF MED Pivotal trial used a Bayesian design with an
informative prior (outcome analyses included data from the pilot and pivotal trials). Data are mean and 95% confidence intervals (Cl). BP: blood pressure.
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Figure 3 Twenty-four-hour ambulatory BP profile at baseline and 2-month follow-up in the RADIANCE HTN-TRIO trial. Change in systolic BP inthe
renal denervation (A) and sham groups (B). Hourly BP data are mean + standard errors (SE). Changes between baseline and follow-up are median
(interquartile range [IQR]). Adapted with permission from', BP: blood pressure
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Figure 4 Mean change in 24-hour BP from baseline up to 36 months in the SPYRAL HTN-ON MED trial. A) 24-hour systolic BP. B) 24-hour diastolic
BP. *Mean sham-control measurements at 36 months include 13 imputed crossover patients’ BP values from the most recent measurements before the
RDN procedure. Error bars are standard errors (SE). Adapted with permission from?%, BP: blood pressure



Renal Denervasiya — Simpatik Hiperaktivlik ila ©lagali Vaziyyatlarin
Mualicasindas Istifads Olunan Usul

* Renal afferent sinirlarin xroniki aktiviasmasi bir cox xastaliklarda gorultr2

* Renal denervasiya bu durumlarda ¢ox perspektivli mualica Gsuludur®?

Vazokonstriksiya
Ateroskleroz

Afferent Hipertrofiya

. . Aritmiya
Sini rlar Oksigen istifadasinin artmasi

N Renin ifrazi = RAAS aktivlasmasi
N Natrium tutulmasi
J Renal gan aximi

RAAS = renin-angiotezsin-aldosteron system. \]/ Béyrak funksiya5|
1. Adapted from Schlaich MP, et al. Hypertension. 2009;54:1195-1201.
2. Blankestijn PJ, et al. Nephrol Dial Transplant. 2011;26:2732-2734.
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