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1. Introduction

Abstract

The prevalence of hypertension (HTN) continues to increase in developing
countries. The control rate of HTN is relatively low. The management of re-
sistant HTN remains problematic. Recently, a promising new
non-pharmacological technology using endovascular ultrasound renal dener-
vation (URDN) had shown its remarkable effect in resistant HTN patients. In
this article, we pooled the currently available data concerning uRDN and
conducted a meta-analysis to evaluate the efficacy of this technique systemat-
ically in patient with resistant HTN. Finally, a total of 3 studies out of 636
identified articles were retained. Compared to the blood pressure (BP) at ran-
domization, the ambulatory systolic BP in daytime and nighttime reduced sig-
nificantly after the procedure of uRDN. The reduction from baseline in
24-hour ambulatory systolic BP was 9.07 mm Hg. In conclusion, that uRDN
was effective in reducing daytime and nighttime ambulatory systolic BP in
resistant HTN populations. More randomized controlled trials with large
scales and long-term follow-up are deserved in the future.
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The prevalence of hypertension (HTN) continues to increase in developing countries. More seriously, the control

rate of HTN is relatively low, which is only 15.3% in China. The management of resistant HTN remains proble-
matic [1]. In the past decade, studies have suggested that renal denervation may reduce blood pressure (BP) in HTN
patients. Recently, a novel technology using endovascular ultrasound renal denervation (URDN) had shown its re-
markable effect in HTN patients [2, 3]. Therefore, to evaluate the efficacy of this technique systematically in patient
with resistant HTN, we pooled the currently available data and conducted a meta-analysis.

2. Brief research report

An electronic search of Pub Med, Embase and the Cochrane Library from their inception to March 14th, 2023
was performed with the following terms: ultrasound, renal denervation, kidney denervation, resistant hypertension
and blood pressure. In this study, resistant HTN is defined as BP that remains above goal (with office BP >/=150

DOI: 10.26855/ijcemr.2023.07.004 322

International Journal of Clinical and Experimental Medicine Research


http://www.hillpublisher.com/journals/ijcemr/�

Cheng Xue, Yuting Wu, Zheng Zhou, Cui Chen, Mao Liu

mmHg and 24-hour ambulatory systolic BP >/=135 mmHg) when a therapeutic strategy that includes a diuretic and
two other antihypertensive drugs at adequate doses. Mean differences with standard error were used in the analysis.
A random effect mode was selected. All statistical tests were performed with Review Manager 5.3 software.

A total of 3 studies [3-5] out of 636 identified articles were retained for analysis. The follow-up period is from 3
to 6 months. The uRDN was performed using the Paradise™ catheter (ReCor Medical, CA, USA). Among the ar-
ticles associated with RADIANCE-HTN TRIO ftrial, the one with longest period of follow-up was enrolled [3]. The
main characteristics of the included studies are shown in Table 1.

Table 1. Basic characteristics of the included studies

Country Mean age, eGFR, RDN Number of Follow-up,
Study Sample Female, % Diabetes, % Primary outcome
or Region yrs. mL/min/1.73m?  system AHT drugs mo.
changes in ambulatory,
Azizi USA,
69 51.9+75  18.5/20.3 29.2/26.6 86.8+25.4 Paradise™ home, and systolic BP at 4.0+1.0 6
2022 Europe
6 months
changes in 24-hour
Japan,
Kario ambulatory systolic BP
South 72 505+114 30.4/20.9  26.1/29.9 7424162  Paradise™ 4.1£16 3
2022 from baseline at 3
Korea
months
changes in systolic
Fengler
Germany 42 64.6+8.0 23.8/NR 52.3/NR 76.2+20.3 Paradise™  daytime ambulatory BP 5.0£1.5 3
2019

at 3 months

Continuous variables are presented as mean values with standard deviation. Blood pressures measured as mmHg. BP, blood pressure; RDN, renal de-
nervation; eGFR, estimated glomerular filtration rate; AHT, anti-hypertension; NR: not reported.

Compared to the BP at randomization, the ambulatory systolic BP in daytime (-11.12mm Hg, 95% CI -13.83 to
-8.42, p <0.0001) and nighttime (-8.39 mm Hg, 95% CI -12.16 to -4.62, p < 0.0001) reduced significantly after the

procedure of uURDN. The reduction from baseline in 24-hour ambulatory systolic BP was 9.07 mm Hg (95% ClI
-13.78 to -4.37, p=0.0002) (Figure 1).

Mean Difference Mean Difference
by i [1] T&in i il % C1 I % C1
3.1.1 Daytime ambulatory
Agizi 2022 118 1.8 37.3% -11.80(15.33,-8.27) -
Fengler 2019 -132 21 303% -13.20(17.32,-9.08) .
Kario 2022 94 2 324% -8.40[12.32,-4.40) —-—
Subtotal (95% CI) 100.0% -11.12[-13.83, -8.42] .

Heterogeneity. Tau®= 188, Chi*= 2.97,dl= 2 (P=0.23), F= 33%
Test for overall effact: Z= 8.06 (P = 0.00001)

3.1.2 Nighttime ambulatory

Azizi 2022 -10.3 21 346% -1030[14.42,-6.18) =
Fengler 2019 -10.2 21 346% -1020[14.32,-6.08) &
Kario 2022 -4.2 24 30.7% -4.20 [-8.90, 0.50] —
Subtotal (95% CI) 100.0% -8.39 [-12.16, -4.62] &>
Heterogeneity: Tau®= 6.26; Chi*= 4.60, df= 2 (P = 0.10); F= 56%

Test for overall effect Z= 4,37 (P < 0.0001)

3.1.3 24-h ambulatory

Azizi 2022 -11.4 1.7 516% -11.40[14.73,-8.07] -
Kario 2022 66 1.9 484% -6.60(10.32,-2.89) el
Subtotal (95% CI) 100.0% -9.07 [-13.78, -4.37] >

Heterogeneity. Tau® = 8.27; Chi* = 3.54, df= 1 (P = 0.06); F= 72%
Testfor overall effect Z= 3.78 (P = 0.0002)

20 10 0 10 20
Favours PostuRDN  Favours Pre-uRDN

Figure 1. Forest plot of reduction of ambulatory systolic BP after uRDN.

Compared to the BP at randomization, the ambulatory systolic BP reduced significantly after the procedure of Urdn (BP: blood pressure; uRDN: ultra-
sound renal denervation).
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3. Discussion

Despite continuous progress in treatment options, HTN remains a leading cause of cardiovascular morbidity and
mortality [6-7]. Interventional treatment approaches were found as potential alternative in the past decade [5, 8-9].
Therapeutic renal denervation has been recently evaluated using a variety of energy modalities, the most common
of which is catheter-based radiofrequency ablation [10]. Early trials of uRDN for patients with resistant HTN re-
ported that it may decrease BP versus sham group at 2months in patients taking stable background medications [3,
10-11]. However, the samples of these studies were quite small.

The present study pooled the currently available data and made systematic evaluation on the effect of uURDN. In
the included studies of this meta-analysis, the uURDN device may create a fully circumferential thermal ablation
pattern using acoustic energy. The ambulatory systolic BP had an average reduction in daytime of 11.12 mm Hg
and night time of 8.39 mmHg after URDN. These results revealed the effectiveness of uURDN in decreasing the BP
in patients with resistant HTN, which may be strong evidence for the application of uRDN in the future. However,
there were also several limitations which should be taken into considered. The number of eligible studies was few
due to a lack of original researches. Besides, only ambulatory systolic BP was evaluated. The assessment of office
BP, home BP, adverse events and data of shame group were not included in this short research.

In conclusion, this is the first meta-analysis concerning the effect of URDN and enhances the strength of the evi-
dence for the application of URDN in resistant HTN. With presenting our pooled data, we would like to reveal that
URDN was effective in reducing daytime and nighttime ambulatory systolic BP in resistant HTN populations. More
randomized controlled trials with large scales and long-term follow-up are deserved in the future.
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