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@ European Heart journal (2012) 33, 2088-2097
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CLINICAL RESEARCH
Hypertension

Angiotensin-converting enzyme inhibitors reduce
mortality in hypertension: a meta-analysis
of randomized clinical trials of
renin-angiotensin—-aldosterone system inhibitors
involving 158 998 patients

Mortality reduction resulted entire
from the class of ACE inhibitors:

A ACEi10% reduction in attause
mortality (HR: 0.90, 95% CI: 0-¢
neprz t O ndnn

A ARB: no reduction (HR: 0.99, 9
Cl094vdnnz t O n

A This difference in treatment is
statistically significant (Ralue
for heterogeneity 0.036)

. ARB

i IDNT

i LFE

ACE inhibitor All-cause mortality HR (95% CI)
(random effects model)
ALLMAT —— 1.03 (0 90-1.15)
ANBP-2 — 0.90 (0,75-1.00)
pilot HYVET —_— 0.99 (0.62-1.58)
JMIC-8 - 132 (0.61-2.86)
ASCOT-BRLA - 0.89 (0 81-0.00)
ADVANCE - 0.85 (0 76-0.98)
HYVET i b 0.79 (0.656-0.95)
Overall < 0.90 (0.84-0.97)
‘ T - V
0.50 075 1 133 20
HR (log scalo)
ACE inhibitor better Control better

P for heteropensly 0 310. F 16%

Laura C. vaNark et al.,European Heart Journ201233,

P for heterogeneity 0831, F 0%

All-cause mortality HR (95% Ci)
(random effects model)

| RENAAL — 1,03 (0.83-1,29)
—_— 0.92 (0.69-1.23)
—— 0.88 {0 77=1.01)
| scope - 0.95 (0.81-1.14)

' 1

: i
! VALUE - 1.04 {0,94~1,14)
i MOSES ——— 1.07 (0. 73-1.57)
i JIKEIHEART 1,09 (0 64-1.85)
i PROFESS - 1.03 (0.93-1,14)
TRANSCEND E 1,05 (0.91-1,22)
i CASE —_———— 0.85 {0 62-1,18)
! HU-CREATE — 1.18 {0.83-1.67)
| KYOTOHEART 0.76 (0 40-1.30)
i NAVIGATOR —. 0.90 (0.77-1,08)
i Oversh é} 0.00 (0.04-1.04)

g Ll L] L}
050 075 1 133 20
HR (log scale)
ARB better Control better
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Resistant hypertension: a frequent and ominous
finding among hypertensive patients
with atherothrombosis

Dharam ). Kumbhanil, P. Gabriel Steg?34, Christopher P. Cannon'3, Kim A. Eagle$,
Sidney C. Smith Jr7, Kevin Crowley®, Shinya Goto?, E. Magnus Ohman?,

George L. Bakris', Todd S. Perlstein!, Scott Kinlay''!", and Deepak L. Bhatt.511%
on Behalf of the REACH Registry Investigators?

A The Reduction oAtherothrombosidor Continued Health (REACH) Regisiaylarge
contemporary outpatient international registry4-year followup

A 53530 hypertensive patients were selected from the REACH registry, of whom G7¢
patients (L2.7%) were resistantypertensives

A RHTNdentified a subgroupwith a higherrisk of strokeand hospitalizationfor HF.

DharamJ.Kumhanj et al.,European Heart JournaD1334,1204c1214
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Resistant hypertension: a frequent and ominous
finding among hypertensive patients
with atherothrombosis

Dharam ). Kumbhani', P. Gabriel Steg®*4, Christopher P. Cannon'5, Kim A. Eagle®,
Sidney C. Smith Jr7, Kevin Crowley?®, Shinya Goto?®, E. Magnus Ohman?,
George L. Bakris'®, Todd S. Perlstein!, Scott Kinlay%'", and Deepak L. Bhatt!.511%

on Behalf of the REACH Registry Investigators’
h q v N\ ,Ee .7
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DharamJ.Kumhanj et al.,European Heart Journa01334,1204¢1214



European Heart Journal (2013) 34, 12041214 CLINICAL RESEARCH
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Hypertension

Resistant hypertension: a frequent and ominous

finding among hypertensive patients
with atherothrombosis

Adjusted multivariate HRs foryear outcomes in hypertensive patie

with resistentvsnonresistant hypertension
(defined as BP > 140/90 mmHg with 3 or more drugs)

CV death/ MVstroke 1.11 (1.02-1.20), P = 0.017
CV death/ MVstroke/CV 1.18 (1.10-1.26), P < 0.0001
rehospitalization®

All-cause mortality 0.97 (0.88-1.07), P = 0.55
CV mortality 1.01 (0.90-1.14), P = 0.83
Non-fatal stroke 1.26 (1.10-1.45), P = 0,0008
Fatal stroke 1.14 (0.86-1.50), P= 0.36
Non-fatal Ml 1.04 (0.88-1.22), P= 0.68
Hospitalization due to CHF* 1.36 (1.23-1.51), P < 0.0001

DharamJ.Kumhanj et al.,European Heart Journa013 34, 12041214
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Sakakur&,LadichE, Cheng Q et al. Anatonaissesmenbf sympathetiqeri-arterial renal
nerves in manAm JCollCardiol2014; 64: 63513
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Virmani, R. TCT 2012
Tunstall etal . TCT 2012.
Atherton DS, Deep NL, Mendelsohn FO. Clin Anat. 2012 Jul; 25(5):628-33.
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a h_ . t_"e e x Tantibtyyosirie hydroxyiaser) m a = m

ant| caIC|ton|n generelated peptlde CGRP
U TH(converts tyrosine to DOPA)™ T, etH I eeth o
U CGRHKserve as neurotransmitters in sensory nerves)Y ~° et " ¢
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Red channel:

Anti-tyrosine hydroxylase (TH)

Green channel:
Anti-calcitonin geneelated peptide (CGRP)

Sakakurd, LadichE, Cheng Q et al. Anatonaissessmenof sympathetiqeri-arterial renal nerves
in man Am JCollCardiol2014; 64: 63513



Sakakura&,LadichE, Cheng Q et al. Anatonaissesmenbf sympathetigeri-arterial renal nerves in man.
Am JCollCardiol2014; 64: 63513

A Proximal B i C  pistal

@ =10 nerves

@ « 10 nerves

0 e e t h~™ ’ e h e o] 0O e “ e
A c. c, Y e h 0o ° _ ; Vo
mt"'"’Eeoa m a e t * h t h 0 ¢
* < 1 < < < * % —
0o 'Ye t 'He © o t - * T 'FEe o 0 m o ’
A Ye | H . E .
m e a m a e t ™ ¢ ® mt *
* < < < 0t < O¢ *
A “mc h —~ e e h e 9 o© oe ™ e
< < < * < < - ] *
0o e a e a ™~ T 'Fe ™~ "o h " T'Fe
2 . ¢ E Yo E
A h e teo ee h " ¢ mx " mt e e
< < [eo] * < - * % < - <
e “ h t h t = ’ a 0Ot h
A 1T < ) < < *  * _— < * <O -
A 9™ h ™t h  mt m ac ™t m o

Mahfoud etal JAC64,NO.7AUGUST9,2014:6446



( Posterior |

Mahfoud F, JACC 2Q8hkakuraK, JAC2014
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Mahfoud F, JACC 2Q18akakureK, JAC2014
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Hiroshi Nakagawa, M.D., Ph.D

Professor of Medicine

Director, Translational Electrophysiology
CaoDirector, Heart Rhythm Institute

University of Oklahoma Health Sciences Center
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_NFPneurofilamentprotein; THc tyrosin hydroxolasé

AmmarS.,LadichE.,SteigerwalK. 2012



