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Abstract—This randomized, multcenter study compared the relative efficacy ol renal denervation (RDN) versus
pharmacotherapy alone in patients with true resistant hypertension and assessed the effect of spironolactone addition. We
present here the 12-month data, A wotal of 106 patients with true resistant hypertension were enrolled i this study: 52
patients were randomized o RDN and 34 patients to the spironolactong addition, with baseline systolic blood pressure of
15917 and 155217 mmHg and average number of drugs 5.1 and 5.4, respectively, Twelve-month results are available
im 101 patients. The intention-to-treat analysis found a comparable mean 24-hour systolic blood pressure decline of 6.4
mmHg, P=0.001 in RDN versus 8.2 mmHg, P=0.002 in the pharmacotherapy group. Per-protocol analysis revealed a
significant difference of 24-hour systolic blood pressure decline between complete RDN (6.3 mmHg, P=0.004) and
the subgroup where spironolactone was added, and this continued within the 12 months (15 mmHg, P= 0.003). Renal
artery computed tomography angiograms belore and after 1 vear post-RDN did not reveal any relevant changes. Thas
study shows that over a period of 12 months, RDN is safe, with no serious side effects and no major changes in the
renal arteries. RDN in the settings of true resistant hypertension with confirmed compliance is not superior (o intensified
pharmacological treatment. Spironolactone addition (if tolerated) seems 1o be more eflective in blood pressure reduction.
(Hypertension. 2016:67:397-403. DOIL: 10,116 /HY PERTENSIONAHAL.115.06526.) ® Online Data Supplement
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Design studie

> Otevrena, prospektivni, randomizovana,
multicentricka studie

> S cilem hodnotit efekt renalni denervace
(RDN, katetry Symplicity) proti
Intenzifikovane antihypertenzni lecbe
vcetne spironolaktonu na 24h
monitorovani krevniho tlaku u ,true
resistant™ hypertenze



Zarazovaci Kriteria

> Klinicky TK 2140 mmHg systoly
> 24h AMTK >130 mmHg systoly

> Minimalne 3 antihypertenziva vcetne diuretika v
optimalnich davkach

> Vyloucena sekundarni hypertenze

> Potvrzeni compliance k lecbe — kvantitativni
mereni hladin antinypertenziv v krvi

> VVhodna anatomie renalnich tepen — CT / MRI
> ek >18 let
> Podepsany informovany souhlas



Randomizace

1.mésic
Klinické a laboratorni vySetreni

3.mésic
Klinické a laboratorni vysetreni

12.meésic
+ 24h AMTK, CT / MR angio, echo

13. a 15.mésic
Klinické a laboratorni vySetreni

18.mésic
+24h AMTK

24.mésic
+ 24h AMTK, CT / MR angio, echo

36.meésic
+ 24h AMTK

Screening
Klinicky TK, 24h AMTK, vylouceni sekundarni etiologie a
potvrzeni compliance, vySetreni renalnich tepen

> 4 N
vodni R[d)l: i ot Uvodni medikamentosni lééba
HVOCREMECIREMETIOSTL + spironolakton 25mg denné
|éCba
y
Spironolakton
. . RDN
=> 25mg denné pfi nedosazeni o e
o pri nedosazeni cilového TK
cilového TK

l l

Konec studie



\ysledky

> Ukonceno po oznameni vysledku Symplicity HTN-3,
zarazeno celkem 106 pacientu

> 101 pacientu — k dispozici 12 mesicni follow-up

> Analyza ,Intention-to-treat™ — vsichni randomizovani

> Analyza ,per-protocol” — podskupina kompletne
denervovanych pacientu a tech pacientu, kde byl
spironolakton skutecne pridan



Klinicka charakteristika

Pocet subjektu

VEKk [roky]
Muzské pohlavi n (%)

Body mass index [kg.m™]
Na [mmol/l]

K [mmol/I]

Kreatinin [umol/I]
Clearance kreatininu [ml/s/1.73m2]

Celkovy cholesterol [mmol/l]

Glykemie [mmol/I]

RDN
52

56+12
40 (77%)
31.2+4.3

14143

4.1%0.4
87 (78-97)

1.5 (1.3-1.9)

4.4%1.0
5.9 (5.1-7.2)

PHAR
54

59+9
34 (63%)
33.4+4.7
141+3
4.2+0.4
84 (72-94)

1.6 (1.2-2.1)

4.7+1.0
6.1 (5.1-7.8)

0.20

0.14
0.01

0.76
0.25
0.96

0.98

0.12
0.79



Klinicka charakteristika Il.

Klinicky systolicky TK [mmHg]

Klinicky diastolicky TK [mmH(]

Tepova frekvence [bpm]

24h systolicky TK [mmHg]

24h diastolicky TK [mmHg]

24h tepova frekvence [bpm]

Pocet uzivanych Iéku

RDN

159+19

92114

71+14

149+12

86%10

69+10

5.1+1.2

PHAR

155+17

89114

72%11

147+13

84+10

/70£10

5.4+1.2

0.26

0.21

0.78

0.54

0.20

0.72

0.40



Zmena klinického systolického krevniho tlaku




ystolické vhi u




Rozdily po roce

intention-to-treat

Rozdil zmeény RDN proti

Zména u RDN Zména u PHAR PHAR

pramér (95% CI) P prumér (95% CI) P  pramér (95% ClI) P

Pocet subjekt 51 50

Body mass index [kg.m™] -0.3(-0.8,0.1) 0.11 -0.1(-0.7,0.5) 0.76 -0.3 (-1, 0.5) 0.48
Na [mmol/I] -0.1(-1.1,0.8) 0.80 -0.5(-1.4,0.3) 0.23 0.4(-0.9,1.7) 0.53
K [mmol/I] 0.08(-0.1,0.3) 0.36 0.04(-0.1,0.2) 0.54 0.04(-0.2,0.3) 0.74
Kreatinin [umol/l] -1.6(-4.6,1.3) 0.26 6.1(-0.8,13) 0.08 -7.8(-15,-0.4) 0.04

Clearance kreatininu [ml/s/1.73m2] 0.04 (-0.2,0.3) 0.76 -0.08(-0.3,0.2) 0.56 0.12(-0.3,0.5) 0.53

Celkovy cholesterol [mmol/l] -0.2(-0.5,0.1) 0.16 -0.1(-0.3,0.2) 057 -0.1(-0.5,0.2) 0.48

Glykémie [mmol/l] -0.3(-0.9,0.2) 0.23 -0.1(-0.7,0.5) 0.75 -0.2(-1,0.6) 0.56



Rozdily po roce II.

intention-to-treat

Zména u RDN Zména u PHAR Fozdlizmsny 2O prot

PHAR

prumér (95% ClI) P prumér (95% Cl) P pramér (95% CI) P

Pocet subjektl 51 50

Klinicky systolicky TK [mmHg] -13.4 (-18.9,-7.9) <0.001 -11.3(-17.1,-5.5) <0.001 -2.1(-9.9,5.8) 0.61
Klinicky diastolicky TK [mmHg] -8.4 (-11.9, -4.9) <0.001 -6.2 (-10.5,-1.9) 0.006 -2.2(-7.7,3.2) 0.42
Tepova frekvence [bpm] -3(-6.1, 0.1) 0.06 -25(54,05) 009 -06(4.83.7) 0.79
24h systolicky TK [mmH(g] -6.4 (-10.1, -2.7) 0.001 -8.2(-13.2,-3.3) 0.002 1.9(-4.2,8.0) 0.54
24h diastolicky TK [mmHg] -5.6 (-7.8,-3.3) <0.001 -6.0(-8.8,-3.2) <0.001 0.4(-3.1,4.0) 0.81
24h tepova frekvence [bpm] -1.1(-3.4,1.3) 036 -1.6(-3.6,0.4) 0.12 0.5(-2.6,3.6) 0.74

Podet uzivanych 1€k 0.1(-0.06,0.3) 0.20 0.2(-0.2,0.6) 0.33 -0.1(-0.5,0.3) 0.69



Pocet subjektu

Body mass index [kg.m™]

Na [mmol/l]

K [mmol/l]

Kreatinin [umol/I]

Klirens kreatininu [ml/s/1.73m2]
Celkovy cholesterol [mmol/l]

Glykémie [mmol/l]

Rozdily po roce

per-protocol

Rozdil zmeény RDN proti

Zména u RDN PHAR

Zména u PHAR

prumér (95% CI) P  prumér (95% CI) P pramér (95% CI) P

44 19 :

-0.3(-0.8,0.2) 0.19 0.2(-0.5,0.9) 062 -0.5(1.3,04) 0.3

-0.1(-1.1,1) 093 -1.5(-2.8,-0.3) 0.02 1.5(-0.3,3.3) 0.10
0.1(-0.1,0.3) 0.24 0.2(0.0002,0.5) 0.049 -0.1(-0.4,0.2) 0.43
-2.6(-5.5,0.2) 0.07 5.8(0.2,11.4) 0.04 -8.4(-14,-2.9) 0.004
0.06(-0.3,0.4) 0.7 -0.003(-0.3,03) 099 0.06(-0.4,0.6) 0.80
-0.2(-0.5,0.1) 021 -0.2(-0.5,0.2) 0.27 0.004(-0.5,0.5) 0.99

-0.5(-1,0.1) 0.12 0.3(0.6,1.2) 053 -0.7(1.803) 0.16



Rozdily po roce Il.

per-protocol

Rozdil zmeny RDN proti

Zména u RDN Zména u PHAR PHAR

prumér (95% CI) P prumér(95% Cl) P  priamér(95% Cl) P

Pocet subjekt 44 19 -

Klinicky systolicky TK [mmHg] -13.7 (-19.3, -8) <0.001 -16.3(-28.5,-4.2) 0.01 2.7 (-8.7, 14) 0.64
Klinicky diastolicky TK [mmHg] -9 (-12.7,-5.4) <0.001 -11.4(-19.7,-3.1) 0.009 2.4 (-5.2,9.9) 0.53
Tepova frekvence [bpm] -3.6 (-7.1,0.02) 0.048 -3.4(-8.8,2.1) 0.20 -0.2(-6.6,6.2) 0.9
24h systolicky TK [mmHg] -6.3 (-10.4,-2.1) 0.004 -15(-24,-6) 0.003 8.7(0.4,17.1) 0.04
24h diastolicky TK [mmH(g] -5.4 (-7.9,-2.9) <0.001 -8.6 (-14.3,-2.8) 0.006 3.1(-2.1,8.3) 0.24
24h tepova frekvence [bpm] -0.4(-2.8,19 0.71 -1.8(-54,1.8) 0.30 1.4(-2.9,5.6) 0.52

Poget uzivanych 1€k 0.2(-0.01,0.4) 0.05 0.7(0.2,1.2) 0.01 -0.5(-0.9,-0.07) 0.02



Nezadouci ucinky / udalosti.

- spazmy po aplikaci radiofrekvencni energie, 4 pacienti (8%)
- disekce renalni tepny, 1 pacient (2%)

- post-punkéni pseudoanerysma, 2 pacienti (4%)

- arterio-venosni fistula, 1 pacient (2%)

- laryngospasmus po analgosedaci, 1 pacient (2%)

- asymptomaticka bradykardie po vykonu, 2 pacienti (4%)

- flebitida v dusledku periferni kanyly, 1 pacient (2%)

Farmakologicka vétev
- hyperkalémie, 6 pacientt (12%)
- zhorSeni renalnich funkci, 1 pacient (2%)

- anti-androgenni efekt spironolaktonu, 7 pacientt (14%)

- odmitnuti pokracovani lecby pro symptomaticky pokles krevniho tlaku, 5 pacientt (10%)

- odmitnuti zahajeni IéEby spironolaktonem, 2 pacienti (4%)



Zaver
> RDN e bezpecna, bez vyznamnych zmen

renalnich tepen

> RDN neni u ,true resistant™ hypertenze
superiorni k intenzifikovane lecbe

> RDN nepatri k beznym metodam lecby
obtizne kontrolovane hypertenze

> Skutecne pridani spironoelaktonu v
snizovani TK efektngjsi

> Castéjsi vyuzivani eplerenonu?
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