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Renal Sympathetic Activation in
Hypertension
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From Krum H, et al. Circulotion, 2011;123;209-215,

W HYPEHTENSIDN Republished with permission. l‘%ltﬂrg ME{ ISUBPB

ol EDUCATION



Renal Sympathetic Afferent and
Efferent Nerve Activity
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: f et al. Girculation. 2011;123:209-215.
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AHamomusi Ha 6L6peYyHUMe Hepau

* Om Hueomo Ha T10-L2
* [IpedumHO 8 a0eeHMuyusima



Placement of Renal RF Catheter
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From Krum H, et al. Circulotion, 2011;123;209-215.

w HYPERTE"SIUH Republished with permission. I‘&ﬂ org




Renal Sympathetic-Nerve Ablation for Uncontrolled

Hypertension

A Kidney Spillover

B Whole-Body Spillover
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56 bursts/min 41 bursts/min 19 bursts/min

Schlaich MP et al. N Engl J Med 2009; 361: 932 -
934.

* [Ibpeama onucaHa

peHasiHa deHepeauyusi

* PeaucmeHmHa xuriepmoHusi

* 7 MeOQuKamMeHmMa

* AH 161/107 -> 127/81 mm Hg
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Number of publication
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SYMPLICITY — cepuu om
KJTUHUYHU Uu3numeaHus
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SYMPLICITY HTN-1

THE LANCET Hypertension

Geletrating 50 Years: 1979 ta 2009

TR — AR JOURNAL OF THE AMERICAN HEART ASSOCIATION
Catheter-based renal sympathetic denervation for resistant ('5theter-Based Renal Sympathetic Denervation for
hypertension: a multicentre safety and proof-of-principle Resistant Hypertension
cohort study Durability of Blood Pressure Reduction Out to 24 Months
B ey Symplicity HTN-1 Investigators*

Lancet. 2009; 373: 1275 — 1281 Hypertension. 2011; 57: 911 - 917.

[MbpBOHaYanHa KkoxopTa, AoknaasaHa B Lancet 2009 r:
- 3a NbpBM NbT NPU XOpa; HEPaHAOMU3MPAHO NPoyYBaHe

- 45 naumneHTa ¢ pe3ncTeHTHa Ha nedeHne xuneptoHus (CAH =160 mmHg Ha =3
aHTUXMNEPTEH3NUBHU MeauKaMeHTa, BKNoYnTesiHo u anypeTuk; eGFR = 45 mL/min)

- 12 meceua

Pa3wunpeHa koxopTta* — Symplicity HTN-1:
- 153 nauueHTa
- 36 Mece4Ho npocrieasasaHe

*Expanded results presented at the American College of Cardiology Annual Meeting 2012 (Krum, H.)



Association.

Hypertension L Py

Catheter-Based Renal Svmpathetic Denervation for Resistant Hyvpertension: Durability of
Blood Pressure Reduction Out to 24 Months
Symplicity HTN-1 Investigators

Hvpertension. 2011:57:911-917
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=3 Data is reporied only on the patients available at each time point.




SYMPLICITY HTN-2

Jovis L OF THE ARMERCAN FHEART ARSCCIaTH

Circulation q’;"’ fmenn

Association.

Fenal Sympathetic Denervation for Treatment of Drug-Resistant Hyvpertension: One-Year
Results From the Symplicity HI'N-2 Randomized, Controlled Trial
Iurray D. Esler. Henry Kmum, Markus ?':h::h.lai-:]{t_iI FEL-;:Crland E. Schmeder. WMichael Béhm and Paul
A Sobotka
for the Svmplicity HTIN-2 Investigators

Circulation. 2012:126:2976-2982

Uen: [1a oueHn echbekTUBHOCTTA Ha KaTeTbp Oa3npaHa peHanHa geHepBauus
3a peaykumnsi Ha apTepuanHoTO HarnsraHe rnpu NnauneHTu ¢ Pe3nUCTEHTHa

XNUNEePTOHNA. PaH,EI,OMI/I3I/IpaHO, NPOCMNEeKTUBHO, KOHTPOJTNPAHO KIMTMHUYHO
N3NnnTBaHe.

Patients: 106 nauneHTn paHgommnampanu 1:1 (peHanHa geHepsaumsa /
nnauyebo rpyna 6e3 peHanHa geHepsauus)

KnnHnyHu cantoBe: 24 ueHtbpa B EBpona, ABctpanusa n Hoea 3enaHgus.
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Fenal Sympathetic Denervation for Treatment of Drug-Resistant Hypertension: One-Year
Results From the Symplicity HTIN-2 Randomized. Controlled Trial
Murray D. Esler, Henry Erum, arkus Schlaich, Roland E. Schmieder, ichael Bohm and Paul

Change in Blood Pressure (mmHg)

’

A Sobotka

for the Symyplicity HTIN-2 Investigators

Circulation. 2012:126:2976-2982

Symplicity HTN-2

Proven superior to medical management at 6 months

6 Months 36 Months
10 RDN Control Treatment Group*
(n = 49) (n=51) (n=40)
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*At data lock, only RDN group was available for evaluation.
'Indicates between-group differences at 6§ months.
'Compared with baseline values.
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Association. PIEesSsure

Leagrn and Live

"i American  Radio waves to kidneys lower persistent high blood

December 17, 2012

CbobOweHue Ha American Heart Association
— Nanac 2012 r

> PeHanHama deHepeayusi e MUHUMAJ/IHO UH8a3ueHa npouyedypa,
Kosimo noHuxxaea AH npu nayueHmu 6e3 egpekm om
MeduKaMeHMO3HOMmMOo Jsie4YeHue

> Bbe3onacHa u egpekmueHa eOHa 200UHa cJ1ed sie4eHUemo, 6e3 0a
ca deMOHCMpupaHu yepexodaHusi Ha 6L6pedyHama pyHKUuUsI

> Moxxe 0a e anmepHamuea Ha MeOQuKaMeHMoO3Hama mepanusi 3a
apmepuarsiHa XurnepmoHusi



The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

A Controlled Trial of Renal Denervation
for Resistant Hypertension

Deepak L. Bhatt, M.D., M.P.H., David E. Kandzari, M.D., William W. O’ Neill, M.D.,
Ralph D’Agostino, Ph.D., John M. Flack, M.D., M.P.H., Barry T. Katzen, M.D.,
Martin B. Leon, M.D., Minglei Liu, Ph.D., Laura Mauri, M.D., Manuela Negoita, M.D.,
Sidney A. Cohen, M.D., Ph.D., Suzanne Oparil, M.D., Krishna Rocha-Singh, M.D.,
Raymond R. Townsend, M.D., and George L. Bakris, M.D.,
for the SYMPLICITY HTN-3 Investigators™

CONCLUSIONS
This blinded trial did not show a significant reduction of systolic blood pressure in

patients with resistant hypertension 6 months after renal-artery denervation as
cnmpared with a sham control. (Funded by Medtronic; SYMPLICITY HTN-3

ClinicalTrials.gov number, NCT01418261.)

The NEW ENGLAND

N Engl J Med
JOURNAL of MEDICINE

Volume 370(15): 1393 - 1401
April 10, 2014




SYMPLICITY HTN-3

2 cegMmuum
2 ceamMmumumn 1M 3M OomawHo AH & 6 M
D I:l MeauvkameHTHn
OdomawHo AH &
> aHTUXUNEPTEH3NBHU
MeaUKaMEeHTM Sham lNpoueaypa
PeHanHa
aHrnorpama; MbpBUYHa
v paHoomMusauus KpanHa uen
CkpuHupawa B1 CkpuHupalwia B2 =)
* OcpucHo CAH * OcpucHo CAH
2160 mm Hg 2160 mm Hg PeHanHa
AeHepBauus
* 23 MegMKamMmeHTa * 24-h ABPM SBP I:l I:l AomauwHo AH & I___l I:l
> MegukameHTHn
* 2 cegMULIM HA 2135 mm Hg
ctrabunHa T-9 . .D,oxymel-lmpal-l ™ 3M 5 cenmMuum 6M 12-60 M
KbMNNanbHC

* MnaHnpaHa 6M

KbM TepanusTa
cTabunHa T-4

* MaumeHTUTe, NepcoHana yyacTealy
KINTMHUYHOTO Npoy4YBaHe ca 3acrieneHun
No OTHOLIEeHME Ha U3BbLpLUeHaTa npoueaypa

« CtabunHa aHTUXMNepTeH3UBHa Tepanus 6 M

e NEW ENGLAND
JOURNAL of MEDICINE

Bhatt DL et al. N Engl J Med 2014; 370: 1393 — 1401.



Primary Efficacy End Point

Secondary Efficacy End Point

[ Baseline [l 6 Months

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

Change from baseline, ~ Change from baseline,

-14.13+23.93 mm Hg -11.74+£25.94 mm Hg
P<0.001 P<0.001
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Difference in change, -1.96 mm Hg (95% Cl, -4.97 to 1.06)
P=0.98

Change from baseline, Change from baseline,
-6.75£15.11 mm Hg  -4.79+17.25 mm Hg
P<0.001 P<0.001

200+
180~

(N=360) (N=329) (N=167) (N=162)

Denervation Sham

Bhatt DL et al. N Engl J Med 2014; 370: 1393 — 1401.

The NEW ENGLAND
JOURNAL of MEDICINE




Variable

No. of patients

No. of antihypertensive medications at baseline
Aldosterone antagonist at baseline (% of patients)
Office systolic blood pressure at baseline (mm Hg)

Heart rate at baseline (beats/min)

Change in office systolic blood pressure at 6 mo (mm Hg)

Absolute change

Change relative to control group

Change in home systolic blood pressure at 6 mo (mm Hg)

Absolute changeT

Change relative to control group

Change in 24-hr ambulatory systolic blood pressure at 6 mo

(mm Hg)
Absolute changei

Change relative to control group
Change in antihypertensive medication (% of patients)
Decrease in dose or no. of medications

Increase in dose or no. of medications

Messerli FH, Bangalore S. N Engl J Med 2014; 370

SYMPLICITY HTN-2 SYMPLICITY HTN-3
Renal No Renal Renal Sham
Denervation Denervation Denervation Procedure
52 54 364 171
5.2+1.5 5.3+1.8 5.1+1.4 5.2+1.4
17 17 22.5 28.7
178+18 178+16 179.7+16.1 180.2+16.8
75+15 71+15 NR NR
-32+23 1+21 -14.1+239 -11.7+259
-33 -2.4
-20+17 2+21 -7.4 -6.0
-22 -1.3
-11+15 -3+19 -6.8+15.1 -4.8+17.2
-8 -1.96
20 6 NR NR
8 12 NR NR

The NEW ENGLAND

: 1454 - 1457. JOURNAL of MEDICINE
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"These results underscore the importance of blinding and sham controls in evaluations of
new devices and have ramifications that go beyond interventional cardiology,” Bhatt said
during his presentation.

Although the trial addressed some of the limitations of prior studies, it had some of its own
shortcomings, according to Bhatt, including the fact that drug adherence was not confirmed
through blood testing, the relatively short follow-up, the possible intfluence of operators who
were inexperienced with renal denervation, and the lack of a direct measurement of whether
the renal arteries were actually denervated.

"It may not be that the procedure doesn't work, but that the technique was not adequate,”
according to Michael Rinaldi, MD, medical director of research at Carolinas HealthCare
System's Sanger Heart & Vascular Institute. "This could suggest that we need better devices,
which are more complete in their denervation and in a more targeted way."

Other potential explanations for the failure to show a difference between the two groups
included the placebo effect, the Hawthorne effect (where behavior — adherence to treatment,
in this case - improves when someone is payﬂnﬂ close attention), patient selection, the lack of
experience for many of the operators, or some prnhlem with the Symplicity device itself.

"A single trial showing negative results shouldn't end our efforts and we need to try harder to

figure out which patients respond positively and which patients do not,” Rinaldi said.

Despite having a front row seat for the trial's failure, Bhatt said he still remains "cautiously
optimistic” about renal denervation's chances.

"I don't think the field should end,” he said. "Future investigations should occur, but in a
careful way. And the first step has got to be to make sure we are actually denervating on a
binlogical level.”
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Adjusted Drug Treatment Is Superior to Renal Sympathetic
Denervation in Patients With True Treatment-Resistant Hypertension Prevention

Fadl Elmula M. Fadl Elmula, Pavel Hoffmann, Anne C. Larstorp,

fdmﬁ.{ﬂ.l 1977t BOOF

Hypertension

R e e e ADJUSTED DRUG TREATMENT IS SUPERIOR T0 RENAL SYMPATHETIC DENERVATION IN PATIENTS WITH
et e i portonsion 03 isrcn 2072 TNUETREATIENTRESISTANT HYPERTENSION, A RANDONIZED CLICALTRAL
Mean Ambulatory Daytime Systolic Bood Manko npoyyeaHe npu
Pressure Changes at 3 months follow-up pe3ucmeHmHa xunepmoHusi
. - 9 nay. peHanHa deHepeayus
- 1524 =dr=RON =9~=Medid u p p u
£ e - 10 nay. Onmumu3upaHa m-si
E " .
1523
g - OgpucHo CAH 160 -> 132 mm
i 140 1449 Hg (P<0.0005) - MmeQukameHmu
a
b - OgpucHo CAH 156 -> 148 mm
130
- 1329 Hg (P=0.42) - deHepeauus
120 +
Baseline 3 months

Follow-up Time



Treatment-resistant hypertension: another
Cinderella story

Franz H. Messerli'* and Sripal Bangalore?

If history is an indication, it appears that as long as therapies such as renal
denervation prove to be efficacious and, perhaps more importantly,
remain in fashion, there will be powerful motives to get Cinderella to the

ball. However, the lack of a solid definition of TRH, particularly one not
including a CCB, should alert us that there is blood in the slipper and

Serve to distinguish Cinderella from her useless and vile stegsisters.

European
Messerli F H, and Bangalore S Eur Heart J 2013; Heart JDLI[ﬂEIl
eurheartj.eht028
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