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Elucidation of appropriate patients for percutaneous transluminal renal
angioplasty treatment
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Renovascular hypertension is one of the most common causes of secondary
hypertension. We investigated the pathogenetic change after percutaneous transluminal renal
angioplasty (PTA), and identify factors that may predict which patients are most likely to benefit
from PTA. Our investigations found that (1) PTA treatment produced a greater decrease of morning
home systolic blood pressure (BP) in fibromuscular dysplasia (FMD), and improved BP variability
irrespective of BP response. Measurement of home BP seems to be important for treatment success,
especially in atherosclerotic renal artery stenosis. (2) PTA can be expected to have a regressive
effect on cardiac hypertrophy, (3) preoperative renal function is associated with outcome, and could

be a predictor of postoperative renal function, (4) intrarenal perfusion might be a key modulator
of the circadian patterns of BP, autonomic nerve activity, and natriuresis, and (5) the
characterization of distinct profiles of FMD patients.



1%

(ARAS) (FMD) 1
(®1)
(PTA) y ‘
2 e |
h
PTA 2009 o L
2014 3 . .
(RCT)[1-3] A : 4! y| d |
PTA BARAE(LE (ARAS) R 1 R AL (FMD)
RCT
2014(JSH2014)[4] (SCAI) [5]
PTA
PTA
(PTA)
1) PTA
@
6H) PTA
PTA 12 PTA
126 (63 31% FMD 22.2%) PTA 13612
(OBP) (HBP) HBP 1 1

7 HBP (SBP)



(SD) (CV) (MMD) (ARV) variability independent of

mean(VIM) OBP HBP 140/90mmHg  135/85mmHg
4
) PTA
PTA 12
144 (69  FMD 22.2%) PTA 1 (LVMI)
LVMI ( )
©) PTA
ARAS 139 ( 70 80.6%)
(eGFR) / (ACR/PCR)
3 (eGFR: 245, 30-44, <30 ml/min/1.73m*[ACR/PCR;
- : / (ACR) <3.0, / (PCR) <15;
ACR 3.0-30.0, PCR 15-50; : ACR >30.0, PCR >50 mg/mmol] PTA
( )
4 (PTRA)
64 ( 60  FMD 31.3%)
(TM-2425) 24
(BNP) 24 2 3 R-R
(FFT ) LF LF/HF (%RR50) HF
©)
60 (634133 47%)
120 Mobil-O-Graph 24
(PWV) augmentation
index(AIx@75) (TVR)
(6)
284 (67.8+160 54%) Mobil-O-Graph
(bSBP) (cSBP) (PWV) augmentation index(Alx@75)
(TVR) 24 (TOD)
(7) FMD
FMD 22 1022 FMD
FMD SMENEEX ZREME >140/90 mmHg (
FEEME > 135/85 mmHg ; :'::S
® oA :: PTG 67.5% : 2y R
PTA FMD ;m ol sy
ARAS FMD *
20 9.5% 20 f
ViM ﬁ@@ f& @@y & /ﬁ& f& @@*& &

B2: PTAR(Z) & ik 125\ A #(H) TO B ME 24




PTA

PTA 12 PTA 12
325% 7.9% 2) ARAS 12
( ) ARAS
@) PTA
ARAS FMD LVMI
FMD (290%) PTA  LVMI LVMI  20%
5.6 45 (31.3%) FMD 1
LVMI LVMI ARAS
FMD  PTA
®) PTA
5.4 36.0% SIE BT
Cox eGFR 30 o BRC, DHEE, BER, FiirETIAOEES (KSRGS -
RBIRE). DRESEHFOEA
ACR/PCR PTA
a s B — EH-IEEE
(9 1 : = e
117 PTAL B |
;E(m "_\ i L\,\_\— — znr 1_- 4 —
PTA 1 eGFR ! o e
20% eGFR  20% bl
- ACR/PCR 1 20% |
eGFR b —— 5 ‘ ;
PTA 1 '
3: “H-BRECTREOER
eGER  20% B13: eGFR(2)£ACR/PCR(b) TA - Bl gL LD
- ACR/PCR PTA
4) (PTRA)
FMD ARAS PTA 3 %RR50 HF BNP
YRR50 HF LF/HF =
"
=
LF/HF PTA  15% g = . .
= : :
" fiTRIOIn “RR50 IO LF
/ PTA & o o
X . ARRS =0 Seolon 3 ARAS o S s
E ° °
#
:
S ..
PTA s

HTBIDLF/HF

F#L 1=(In) %RR50, LF, HF,

LF / HF&PTA&G)EO)EH:*&O)M




(6)

24
TVR
(
SBP )
(6)
TOD (oSBP) bSBP cSBP 24
(bSBP-cSBP) bSBP-cSBP  TOD
TOD bSBP bSBP-cSBP PWV TVR
TOD bSBP-cSBP 24 bSBP-cSBP PWV
Alx@75 TVR TOD bSBP
TOD
TOD
(7) FMD
FMD
FMD
FMD
< >
1 ASTRAL Investigators, Wheatley K, Ives N, Gray R, Kalra PA, Moss JG, et al.

Revascularization versus medical therapy for renal-artery stenosis. N Engl J Med. 2009; 361:1953-
1962.

2. Bax L, Woittiez AJ, Kouwenberg HJ, Mali WP, Buskens E, Beek FJ, et al. Stent placement in
patients with atherosclerotic renal artery stenosis and impaired renal function: a randomized trial. Ann
Intern Med. 2009; 150:840-848.

3. Cooper CJ, Murphy TP, Cutlip DE, Jamerson K, Henrich W, Reid DM, et al. Stenting and
medical therapy for atherosclerotic renal-artery stenosis. N Engl J Med. 2014; 370:13-22.

4, Shimamoto K, Ando K, Fujita T, Hasebe N, Higaki J, Horiuchi M, et al. The Japanese Society
of Hypertension Guidelines for the Management of Hypertension (JSH 2014). Hypertens Res. 2014;
37:253-387.

5. Parikh SA, Shishehbor MH, Gray BH, White CJ, Jaff MR. SCAI expert consensus statement
for renal artery stenting appropriate use. Catheter Cardiovasc Interv. 2014; 84:1163-1171.



19 19 2 5

Iwashima Yoshio Kusunoki Hiroshi Taniyama Akira Horio Takeshi Hayashi Shin- ichiro Kishida 11

Masatsugu Fukuda Tetsuya Yoshihara Fumiki Ishimitsu Toshihiko Kawano Yuhei

Impact of Percutaneous Transluminal Renal Angioplasty on Autonomic Nervous System and 2022

Natriuresis in Hypertensive Patients With Renal Artery Stenosis

Journal of the American Heart Association €023655
DOl

10.1161/JAHA.121.023655

Kusunoki Hiroshi lwashima Yoshio Kawano Yuhei Ohta Yuko Hayashi Shin-ichiro Horio 34

Takeshi Shinmura Ken Ishimitsu Toshihiko Yoshihara Fumiki

Associations Between Arterial Stiffness Indices and Chronic Kidney Disease Categories in 2021

Essential Hypertensive Patients

American Journal of Hypertension 484 493
DOl

10.1093/ajh/hpaal63

Iwashima Yoshio Ishimitsu Toshihiko 43

How should we define appropriate patients for percutaneous transluminal renal angioplasty 2020

treatment?

Hypertension Research 1015 1027
DOl

10.1038/s41440-020-0496-2

Pappaccogli Marco Di Monaco Silvia Warchol-Celinska Ewa Lorthioir Aurelien Amar Laurence 117

Aparicio Lucas S Beauloye Christophe Bruno Rosa Maria Chenu Patrick de Leeuw Peter De

Backer Tine Delmotte Philippe Dika Zivka Gordin Daniel Heuten Hilde Iwashima Yoshio etc

The European/International Fibromuscular Dysplasia Registry and Initiative (FEIRI)-clinical 2020

phenotypes and their predictors based on a cohort of 1000 patients

Cardiovascular Research 950 959

Dol
10.1093/cvr/cvaalo2




Iwashima Yoshio Fukuda Tetsuya Horio Takeshi Kusunoki Hiroshi Hayashi Shin-ichiro Kamide 33

Kei Kawano Yuhei Ishimitsu Toshihiko Yoshihara Fumiki

Impact of Percutaneous Revascularization on Left Ventricular Mass and Its Relationship to 2020

Outcome in Hypertensive Patients With Renal Artery Stenosis

American Journal of Hypertension 570 580
DOl

10.1093/ajh/hpaa036

Kusunoki Hiroshi lwashima Yoshio Kawano Yuhei Hayashi Shin-ichiro Kishida Masatsugu Horio 32

Takeshi Shinmura Ken Yoshihara Fumiki

Association Between Circadian Hemodynamic Characteristics and Target Organ Damage in Patients 2019

With Essential Hypertension

American Journal of Hypertension 742 751
DOl

10.1093/ajh/hpz088

Umemura Satoshi Arima Hisatomi Arima Shuji et al. (45 13 ) 42

The Japanese Society of Hypertension Guidelines for the Management of Hypertension (JSH 2019) 2019

Hypertension Research 1235 1481
DOl

10.1038/s41440-019-0284-9

Ohta Yuko Kamide Kei Hanada Hironori et al. (37 31 ) 43

Genetic factors associated with elevation of uric acid after treatment with thiazide-like 2019

diuretic in patients with essential hypertension

Hypertension Research 220 226

DOl
10.1038/s41440-019-0356-x




Kusunoki Hiroshi lwashima Yoshio Kawano Yuhei Hayashi Shin-ichiro Kishida Masatsugu Horio 36

Takeshi Shinmura Ken Yoshihara Fumiki

Circadian hemodynamic characteristics in hypertensive patients with primary aldosteronism 2018

Journal of Hypertension 2260 2268
DOl

10.1097/HJH.0000000000001800

Kokubo Y  Padmanabhan S  lwashima Y  Yamagishi K Goto A. 24

Gene and environmental interactions according to the components of lifestyle modifications in 2019

hypertension guidelines.

Environ Health Prev Med. 19 29
DOl

10.1186/s12199-019-0771-2.

Iwashima Yoshio Fukuda Tetsuya Kusunoki Hiroshi Hayashi Shin-ichiro Kishida Masatsugu 69

Yoshihara Fumiki Nakamura Satoko Kamide Kei Horio Takeshi Kawano Yuhei

Effects of Percutaneous Transluminal Renal Angioplasty on Office and Home Blood Pressure and 2017

Home Blood Pressure Variability in Hypertensive Patients With Renal Artery StenosisNovelty and

Significance

Hypertension 109 117
DOl

10.1161/HYPERTENSIONAHA .116.08124

Horio T Akiyama M Iwashima Y Yoshihara F Nakamura S Tokudome T Okutsu M Tanaka H 31

Komatsubara 1 Okimoto N Kamakura S Kawano Y

Preventive effect of renin-angiotensin system inhibitors on new-onset atrial fibrillation in 2017

hypertensive patients: a propensity score matching analysis

Journal of Human Hypertension 450 456

DOl
10.1038/jhh.2016.95




Ohta Yuko Ishizuka Azusa Arima Hisatomi Hayashi Shinichiro Iwashima Yoshio Kishida 40

Masatsugu Yoshihara Fumiki Nakamura Satoko Kawano Yuhei

Effective uric acid-lowering treatment for hypertensive patients with hyperuricemia 2017

Hypertension Research 259 263
DOl

10.1038/hr.2016.139

Iwashima Yoshio Fukuda Tetsuya Horio Takeshi Hayashi Shin-ichiro Kusunoki Hiroshi Kishida 36

Masatsugu Nakamura Satoko Kamide Kei Kawano Yuhei Yoshihara Fumiki

Association between renal function and outcomes after percutaneous transluminal renal 2018

angioplasty in hypertensive patients with renal artery stenosis

Journal of Hypertension 126 135
DOl

10.1097/HJH.0000000000001499

Matayoshi Tetsutaro Kamide Kei Tanaka Ryoichi Fukuda Tetsuya Horio Takeshi lwashima 2018

Yoshio Yoshihara Fumiki Nakamura Satoko Nakahama Hajime Ohya Yusuke Kawano Yuhei

Factors Associated with Outcomes of Percutaneous Transluminal Renal Angioplasty in Patients 2018

with Renal Artery Stenosis: A Retrospective Analysis of 50 Consecutive Cases

International Journal of Hypertension 18
DOl

10.1155/2018/1952685

Iwashima Yoshio Fukushima Hiromichi Horio Takeshi Rai Tatemitsu Ishimitsu Toshihiko 46

Blood pressure, arterial waveform, and arterial stiffness during hemodialysis and their 2022

clinical implications in intradialytic hypotension

Hypertension Research 697 707

DOl
10.1038/s41440-022-01126-5




Horio Takeshi Ito Shogo Fujimoto Kohei Izumiya Yasuhiro Yoshiyama Minoru Iwashima Yoshio 37

Nakamura Satoko Yoshihara Fumiki

Kinetics of atrial and brain natriuretic peptides during hemodialysis are regulated in 2022

association with different cardiac functional changes

Heart and Vessels 1146 1152
DOl

10.1007/s00380-021-02011-w

Iwashima Yoshio Fukushima Hiromichi Horio Takeshi Rai Tatemitsu Ishimitsu Toshihiko 25

Efficacy and safety of sacubitril/valsartan after switching from azilsartan in hemodialysis 2023

patients with hypertension

The Journal of Clinical Hypertension 304 308
DOl

10.1111/jch.14635

Yokouchi Go Horio Takeshi Matsumoto Naoki Fukuda Kohei Yoshimura Ryutaro Fujiwara 43

Ryosuke Matsuoka Yujiro Sakamoto Yuya Iwashima Yoshio Oshiro Yoshiyuki Fujimoto Kohei

Kasayuki Noriaki

Renoprotective effect of chronic treatment with sodium-glucose cotransporter 2 inhibitors and 2022

its associated factors in Japanese patients with chronic heart failure and diabetes

1JC Heart &amp; Vasculature

101152 101152

DOl

10.1016/j .ijcha.2022.101152

13 5 4

43

2021




29

2021

42

2019

42

2019

(PTRA)

41

2018




Hemodynamic Characteristics in Essential Hypertensive Patients with Target Organ Damage

83

2019

Yoshio lwashima

Circadian hemodynamic characteristics in patients with primary aldosteronism.

28th European Meeting on Hypertension and Cardiovascular Protection

2018

Yoshio lwashima

Hemodynamic Characteristics in Essential Hypertensive Patients with Target Organ Damage.-

American Heart Association, Scientific Sessions 2018

2018

Yoshio lwashima

Percutaneous Transluminal Renal Angioplasty for Fibromuscular Dysplasia.

Revisiting Fibromuscular Dysplasia & Related Vascular Diseases

2018




Yoshio lwashima

Impact of Renal Function on Outcomes After Percutaneous Transluminal Renal Angioplasty in Hypertensive Patients With Renal
Artery Stenosis.

AHA Council on Hypertension American Society of Hypertension Joint Scientific Sessions 2017

2017

2017

(PTRA)

40

2017

(PTRA):

40

2017




2022
1047
BOOK 2022

66 2020

264
2020

535

)

( 2019

306




Cliniques Universitaires
Saint-Luc

Universite Catholique de
Louvain

University Hospital Ghent

University of Turin

University of Pisa

Hopital Europeen Georges
Pompidou

Grenoble-Alpes University
Hospital

Sorbonne Universite

University of Helsinki




