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Endovascular ultrasound renal sympathetic denervation 
(uRDN) was demonstrated to lower daytime 
ambulatory systolic blood pressure (dASBP) by 

5.9 mmHg as compared to a sham procedure at 2 months1-3. 
The blood pressure (BP)-lowering effect of uRDN may have 
been confounded by uncontrolled and non-protocol-defined 
changes in concomitant antihypertensive medications 
(AHMs). These changes could have resulted from either 
patient non-adherence to protocol-defined AHMs or physician 
prescriptions that deviated from the study protocol. The aim 
of the current analysis was to evaluate the BP-lowering effect 
of uRDN adjusted for changes in detected AHMs.

The RADIANCE-HTN TRIO trial was an international 
multicentre randomised sham-controlled trial in patients 
with resistant hypertension (RH; ClinicalTrials.gov: 
NCT02649426)2,4. After 4 weeks of standardised therapy 
(valsartan/olmesartan, amlodipine and hydrochlorothiazide), 
patients with daytime ambulatory BP ≥135/85  mmHg 
were randomised to uRDN with the Paradise Ultrasound 
Renal Denervation system (Recor Medical) or a  sham 
procedure. Ambulatory BP monitoring coinciding with 
urine chemical adherence testing for the detection of AHMs 
or their metabolites (using ultra-high performance liquid 
chromatography coupled with tandem mass spectrometry 
[LC-MS/MS]) was performed at baseline, 2  months and 
6 months5. Between baseline and 2 months, changing AHMs 
was only allowed if BP safety thresholds were exceeded, 
while between 2  months and 6  months AHMs could be 
changed based on uncontrolled home BP. Patients, physicians 
and outcome assessors were masked to randomisation until 

6  months. The primary outcome was the between-group 
change in dASBP from baseline to 2  months, adjusted for 
baseline dASBP and the number of detected AHMs in urine 
at baseline and 2  months. Other BP outcomes included the 
2-month and 6-month changes in ambulatory BP, office
BP and home BP, with a  similar adjustment as for the
primary outcome. In parallel, the number of prescribed
and detected AHMs and class-specific detection rates were
reported. Statistical analyses for BP outcomes at 2  months
and 6  months were performed using analysis of covariance
(ANCOVA), adjusted for the baseline BP value and the
number of detected AHMs at baseline and follow-up. Linear
mixed-effects models were used for the temporal evolution
of BP based on baseline, 2-month and 6-month observations,
and the Student’s t-test or Wilcoxon rank-sum test was used
for AHM outcomes. Subgroup analyses were performed in
patients with a  stable, increased, or decreased number of
detected AHMs using ANCOVA, without adjustment for
detected AHMs. Statistical analyses were performed using
SAS, version 9.4 (SAS Institute).

A total of 100 patients with a mean age of 52.6±8.8 years 
(23% female, 71% white) were included (Supplementary 
Figure 1, Supplementary Table 1-Supplementary Table 3). 
The mean baseline daytime ambulatory BP was 
149.0/93.4±10.7/6.7 mmHg with 2.7±1.2 AHMs detected out 
of 3.1±0.3 AHMs prescribed (Supplementary Table 4). Within 
the 2-month period, detected AHMs remained unchanged 
(n=72), increased (n=17) or decreased (n=11) (Supplementary 
Figure 1). On average, no differences were observed in 
prescribed or detected AHMs (Supplementary Table 4, 
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Supplementary Table 5). The change in dASBP was −10.9 (95% 
confidence interval [CI]: −15.5 to −6.3) mmHg in the uRDN 
group and −4.0 (95% CI: −8.0 to 0.0) mmHg in the sham 
control group. The baseline-adjusted between-group difference 
was −6.9 (95% CI: −12.8 to  −1.1) mmHg in favour of uRDN 
(p=0.007). Following additional adjustment for the number of 
detected AHMs, the between-group difference was −9.3 (95% 
CI: −14.9 to −3.7) mmHg (p<0.001) (Central illustration). 
Similar results were observed for other ambulatory, office and 
home BP measures at 2 months (Table 1). Within the 6-month 
period, no significant difference in dASBP was observed 
between the uRDN and sham groups (Supplementary Table 6). 
Within a  linear mixed-effects model combining observations 
from baseline, 2 months and 6 months, the modelled between-
group difference in dASBP at 6  months was not significantly 
different between the uRDN and sham groups (−2.4 [95% 
CI: −6.5 to 1.6] mmHg; p=0.24). Following adjustment for 
concomitant AHMs, the modelled difference was −6.9 (95% 
CI: −11.0 to  −2.7) mmHg (p=0.002) in favour of uRDN 

(Supplementary Table 7). Subgroup analyses have been displayed 
in Supplementary Figure 2 and Supplementary Figure 3. 

Our findings demonstrated that the significant reduction 
in dASBP following uRDN was maintained when adjusting 
for concomitant AHMs (objectified using LC-MS/MS) 
at 2  months. At 6  months, no significant between-group 
difference in dASBP was observed, most likely due to the 
smaller sample size and increased heterogeneity in AHMs 
(mainly related to protocol-mandated uptitration of AHMs). 
To increase statistical power, all observations were pooled in 
a linear mixed-effects model, which confirmed a BP-lowering 
effect up to 6 months after adjusting for AHMs. The primary 
AHM-adjusted BP outcome was based on all available 
observations and was therefore considered less biased than 
subgroup-based analyses, which are prone to confounding-
by-indication bias.

Limitations of this study include the selection of a specific 
subgroup with complete ambulatory BP and LC-MS/MS data 
from the RADIANCE-HTN TRIO trial, the post hoc study 
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design, and the specific population of RH patients on a triple-
combination single pill. Consequently, our results should be 
interpreted as hypothesis-generating and should be validated 
in future research.

The BP-lowering effect of uRDN in patients with RH was 
maintained and numerically more pronounced after adjusting 
for changes in detected AHMs.

Authors’ affiliations
1. Department of Cardiology, Erasmus University Medical 
Center, Thoraxcenter, Rotterdam, the Netherlands; 
2. Hypertension Department and DMU CARTE, Université de 
Paris, Paris, France and AP-HP, Hôpital Européen Georges-
Pompidou, Paris, France; 3. Columbia University Irving 
Medical Center/NewYork-Presbyterian Hospital, New York, 
NY, USA and the Cardiovascular Research Foundation, 
New York, NY, USA; 4. NAMSA, Minneapolis, MN, USA; 
5. Department of Pharmacology, Hôpitaux de Paris, Hôpital 
Européen Georges-Pompidou, Paris, France

Acknowledgements
The trial executive committee designed the protocol in 
conjunction with the sponsor. The sponsor was responsible 
for selection of clinical sites in collaboration with the 
executive committee, as well as collection, monitoring, and 
analysis of the data. The article was written by the lead 
author (V.J.M Zeijen) with significant contributions from the 
co-authors. All authors had access to all data, and the last 
author (J. Daemen) was responsible for the decision to submit 
the manuscript. C. McClure, an employee of NAMSA, was 
responsible for the statistical analyses/programming.

Funding
The RADIANCE-HTN TRIO Study was funded by Recor 
Medical (Palo Alto, CA, USA).

Conflict of interest statement
V.J.M. Zeijen received institutional grant/research support 
from Recor Medical. M. Azizi reports receiving grants from the 

Table 1. ANCOVA changes between baseline and 2 months for ambulatory, office and home BP.

uRDN Sham control

Mean between-
group difference 

adjusted for 
baseline value 

(95% CI)
p-value

Mean between-group 
difference adjusted for 

baseline value and number 
of AHMs detected at 

baseline and 2 months
(95% CI)
p-value

Baseline 2 months
Difference
(95% CI)

Baseline 2 months
Difference
(95% CI)

Daytime 
ambulatory 
SBP, mmHg

148.9±11.1 138.0±15.3 −10.9
(−15.5 to −6.3) 149.1±10.4 145.1±16.8 −4.0

(−8.0 to 0.0)
−6.9 (−12.8 to −1.1)

p=0.007*
−9.3 (−14.9 to −3.7)

p<0.001*

Daytime 
ambulatory 
DBP, mmHg

92.7±6.3 86.1±10.9
(47)

−6.6
(−9.5 to −3.8) 93.9±7.0 90.4±10.0 −3.6

(−6.3 to −0.8)
−3.5 (−7.4 to 0.3)

p=0.049*
−5.2 (−8.7 to −1.6)

p=0.003*

Nighttime 
ambulatory 
SBP, mmHg

131.3±16.2 122.4±17.2 −8.9
(−13.7 to −4.1) 133.7±16.0 130.4±18.8 −3.3

(−8.8 to 2.3)
−6.9 (−13.4 to −0.3)

p=0.01*
−9.1 (−15.5 to −2.6)

p=0.002*

Nighttime 
ambulatory 
DBP, mmHg

79.6±9.5 73.8±11.6 −5.8
(−8.8 to −2.8) 80.1±10.0 77.8±11.7 −2.3

(−6.0 to 1.4)
−3.7 (−8.0 to 0.6)

p=0.009*
−4.7 (−8.9 to −0.5)

p=0.004*

24-hr 
ambulatory 
SBP, mmHg

142.1±12.1 131.8±14.9 −10.3
(−14.6 to −6.0) 143.0±11.4 139.2±16.8 −3.8

(−8.2 to 0.5)
−6.8 (−12.6 to −1.1)

p=0.005*
−9.2 (−14.7 to −3.7)

p<0.001*

24-hr 
ambulatory 
DBP, mmHg

87.6±6.7 81.2±10.1 −6.4
(−9.0 to −3.7) 88.6±7.2 85.3±10.0 −3.3

(−6.2 to −0.4)
−3.5 (−7.2 to 0.2)

p=0.02*
−4.9 (−8.3 to −1.4)

p=0.002*

Office SBP, 
mmHg 156.5±15.5 145.3±20.9 −11.2

(−16.9 to −5.5) 151.8±15.5 150.7±20.8 −1.0
(−7.0 to 5.0)

−7.9 (−15.7 to 0.0)
p=0.008*

−10.1 (−17.4 to −2.8)
p<0.001*

Office DBP, 
mmHg 101.6±9.9 94.9±14.2 −6.7

(−10.7 to −2.7) 98.7±9.6 98.7±12.3 0.0
(−3.6 to 3.6)

−5.2 (−10.3 to −0.2)
p=0.03*

−6.9 (−11.4 to −2.4)
p=0.003*

Home SBP, 
mmHg 151.3±17.6 142.8±19.0 −8.5

(−13.4 to −3.6) 150.3±16.1 147.4±17.8 −2.9
(−5.7 to −0.1)

−5.4 (−10.7 to −0.2)
p=0.04

−6.4 (−11.5 to −1.2)
p=0.02

Home DBP, 
mmHg 95.9±11.3 91.8±15.5 −4.0

(−6.6 to −1.5) 95.8±9.2 95.0±11.0 −0.7
(−2.5 to 1.1)

−3.3 (−6.4 to −0.3)
p=0.03

−3.9 (−7.0 to −0.9)
p=0.01

Data at baseline and 2 months are displayed as mean±standard deviation. Differences are displayed as mean (95% confidence interval) with 
corresponding p-values for the between-group differences. Data were available for ambulatory BP (uRDN 47; sham 53), office BP (uRDN 46; sham 52), 
home BP (uRDN 44; sham 50). In the event that the change from baseline in either cohort is non-normal, the p-value (*) from a baseline-adjusted 
ANCOVA on the ranks is also provided. AHM: antihypertensive medication; ANCOVA: analysis of covariance; BP: blood pressure; CI: confidence interval; 
DBP: diastolic blood pressure; SBP: systolic blood pressure; uRDN: ultrasound renal denervation
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Supplementary data 

 

Supplementary Table 1. Baseline demographics and clinical characteristics. 

Baseline Characteristics uRDN (n=47) Sham-control (n=53) p-value 

Age (years) 52.3 ± 7.7 52.8 ± 9.7 0.79 

Female sex 11/47 (23.4%) 12/53 (22.6%) 0.93 

Race   0.51 

   Caucasian 31/47 (66.0%) 40/53 (75.5%)  

   Black 11/47 (23.4%) 10/53 (18.9%)  

   Other 5/47 (10.6%) 3/53 (5.7%)  

eGFR, ml/min/1.73 m2 84.6 ± 24.9 81.6 ± 18.8 0.76 

Body mass index, kg/m2 33.0 ± 6.1 32.2 ± 5.5 0.51 

Abdominal obesity1 38/46 (82.6%) 43/53 (81.1%) 0.85 

Sleep apnea 14/47 (29.8%) 6/53 (11.3%) 0.02 

Diabetes mellitus Type 2 12/47 (25.5%) 10/53 (18.9%) 0.42 

Daytime Ambulatory BP at Baseline 

SBP (mmHg) 148.9 ± 11.1 149.1± 10.4 0.88 

DBP (mmHg) 92.7 ± 6.3 93.9 ± 7.0 0.40 

Nighttime Ambulatory BP at Baseline 

SBP (mmHg) 131.3 ± 16.2 133.7 ± 16.0 0.30 

DBP (mmHg) 79.6 ± 9.5 80.1 ± 10.0 0.67 

24H Ambulatory BP at Baseline 

SBP (mmHg) 142.1 ± 12.1 143.0 ± 11.4 0.59 

DBP (mmHg) 87.6 ± 6.7 88.6 ± 7.2 0.43 

Office BP2 at Baseline 



 

SBP (mmHg) 156.7 ± 15.4 152.1 ± 15.5 0.12 

DBP (mmHg) 101.7 ± 9.8 98.9 ± 9.7 0.09 

Home BP at Baseline 

SBP (mmHg) 151.9 ± 17.6 150.9 ± 16.2 0.95 

DBP (mmHg) 96.0 ± 11.1 96.0 ± 9.3 0.49 

Data displayed as either (n/N) (%) or mean ± standard deviation.  

BP: blood pressure; DBP: diastolic blood pressure eGFR: estimated glomerular filtration rate; SBP: systolic blood pressure; uRDN: ultrasound renal denervation;  

1Defined as a waist circumference >102 cm for men and >88 cm for women. 

2Average of two office measures seated position



 

Supplementary Table 2. Baseline characteristics for patients with complete data on ambulatory blood pressure and urine metabolites at baseline and 2 months 

versus patients with any missing data. 

 Baseline Characteristics 

  

 

 TRIO patients with baseline and 2-

month dASBP and detectable 

metabolites data 

(n=100) 

TRIO patients with missing dASBP 

and/or detectable metabolites data 

(n=36) 

p-value 

Age (years) 52.6 ± 8.8 52.4 ± 6.8 0.92 

Female sex 23/100 (23.0%) 4/36 (11.1%) 0.13 

Race   0.20 

   Caucasian 71/100 (71.0%) 23/36 (63.9%)  

   Black 21/100 (21.0%) 6/36 (16.7%)  

   Other  8/100 (8.0%) 7/36 (19.4%)  

eGFR, ml/min/1.73 m2  83.0 ± 21.8 87.4 ± 24.3  0.21  

Body mass index, kg/m
2  32.5 ± 5.8 33.2 ± 4.8  0.40 

Abdominal obesity1  81/99 (81.8%) 28/34 (82.4%)  0.94 

Sleep apnea  20/100 (20.0%)  10/36 (27.8%) 0.33 

Diabetes mellitus Type 2  22/100 (22.0%) 16/36 (44.4%)  0.01 

Daytime Ambulatory BP at Baseline 

SBP (mmHg)  149.0 ± 10.7 154.8 ± 15.1 0.06 

DBP (mmHg)  93.4 ± 6.7   96.6 ± 11.8 0.50 

Nighttime Ambulatory BP at Baseline 



 

SBP (mmHg) 132.6 ± 16.1  143.2 ± 21.7  0.01 

DBP (mmHg) 79.9 ± 9.7  85.1 ± 14.5 0.14 

24H Ambulatory BP at Baseline 

SBP (mmHg)  142.6 ± 11.7 150.3 ± 17.0 0.02 

DBP (mmHg) 88.1 ± 7.0  92.1 ± 12.4  0.44 

Office BP2 at Baseline 

SBP (mmHg) 154.3 ± 15.6  157.8 ± 19.6  0.28 

DBP (mmHg) 100.2 ± 9.8  101.1 ± 14.9   0.73 

Home BP at Baseline 

SBP (mmHg) 151.4 ± 16.7  159.6 ± 14.5   0.004 

DBP (mmHg) 96.0 ± 10.1  99.7 ± 13.2  0.13  

Prescribed Medications at Baseline 

Prescribed number of AHMs 3.1 ± 0.2 3.1 ± 0.3 0.32 

Prescribed number of classes 3.1 ± 0.2 3.1 ± 0.3 0.32 

Data displayed as either (n/N) % or mean ± standard deviation.  

BP: blood pressure; dASBP: daytime ambulatory systolic blood pressure; eGFR: estimated glomerular filtration rate; uRDN: ultrasound renal denervation; SBP: 

systolic blood pressure; DBP: diastolic blood pressure 

1 Abdominal obesity was defined as a waist circumference >102 cm for men and > 88 cm for women 

2 Average of two office measures seated position.  

  



 

Supplementary Table 3. Availability of follow-up data per study visit. 

 Baseline 2-Months 6-Months 

 uRDN Sham uRDN Sham uRDN Sham 

Ambulatory blood pressure 69/69 67/67 63/69 67/67 65/69 64/67 

Detected antihypertensive medications 59/69 58/67 51/69 57/67 51/69 57/67 

Data displayed as (n/N) (%).  

  



 

Supplementary Table 4. Prescribed versus detected medications at baseline, 2 months, and 6 months. 

 Baseline 2-Months 6-Months 

 uRDN Sham p-value uRDN Sham p-value uRDN Sham p-value 

Prescribed 

number of AHM 
3.1 ± 0.3 3.1 ± 0.3 0.34 3.1 ± 0.5 3.1 ± 0.9 0.90 3.5 ± 0.9 4.0 ± 1.4 0.08 

Detected number 

of AHM 
2.7 ± 1.0 2.5 ± 1.0 0.11 2.7 ± 1.1 2.7 ± 1.2 0.93 2.9 ± 1.4 3.2 ± 1.4 0.33 

Prescribed 

number of 

classes 

3.1 ± 0.2 3.0 ± 0.1 0.26 3.1 ± 0.4 3.0 ± 0.7 0.88 3.5 ± 0.9 3.7 ± 1.3 0.33 

Detected number 

of classes 
2.7 ± 1.0 2.5 ± 1.0 0.10 2.7 ± 1.1 2.6 ± 1.2 0.91 2.9 ± 1.4 3.1 ± 1.4 0.36 

Percentage of 

prescribed drugs 

detected 

86.9 ± 32.2 81.1 ± 36.1 0.37 86.2 ± 33.7 83.2 ± 36.7 0.79 80.5 ± 36.1 84.4 ± 31.6 0.67 

Data displayed as mean ± standard deviation. Data was available at baseline (uRDN 47; sham 53), 2-months (uRDN 47; sham 53) and 6-months (uRDN 43; 

sham 48).  

AHM: antihypertensive medication; uRDN: ultrasound renal denervation.  



 

Supplementary Table 5. Prescribed versus detected medications for individual subclasses of antihypertensive medications (including the total number of 

medications detected). 

 Baseline 2-Months 6-Months 

 uRDN Sham p-value uRDN Sham p-value uRDN Sham p-value 

Thiazide diuretics 

Prescribed 
47/47 

(100.0%) 

53/53 

(100.0%) 
N/A 

46/47 

(97.9%) 

51/53 

(96.2%) 
1.00 

40/43 

(93.0%) 

44/48 

(91.7%) 
1.00 

Detected1 
42/47 

(89.4%) 

42/53 

(79.2%) 
0.17 

40/46 

(87.0%) 

45/51 

(88.2%) 
0.85 

35/40 

(87.5%) 

37/44 

(84.1%) 
0.66 

Calcium channel blockers 

Prescribed 
47/47 

(100.0%) 

53/53 

(100.0%) 
N/A 

47/47 

(100.0%) 

51/53 

(96.2%) 
0.50 

42/43 

(97.7%) 

45/48 

(93.8%) 
0.62 

Detected1 
41/47 

(87.2%) 

45/53 

(84.9%) 
0.74 

41/47 

(87.2%) 

43/51 

(84.3%) 
0.68 

35/42 

(83.3%) 

39/45 

(86.7%) 
0.66 

Angiotensin receptor blockers 

Prescribed 
47/47 

(100.0%) 

53/53 

(100.0%) 
N/A 

46/47 

(97.9%) 

51/53 

(96.2%) 
1.00 

42/43 

(97.7%) 

44/48 

(91.7%) 
0.36 

Detected1 
41/47 

(87.2%) 

45/53 

(84.9%) 
0.41 

40/46 

(87.0%) 

43/51 

(84.3%) 
0.71 

36/42 

(85.7%) 

38/44 

(86.4%) 
0.93 

Aldosterone antagonists 

Prescribed 
Not 

prescribed 

Not 

prescribed 
N/A 2/47 (4.3%) 5/53 (9.4%) 0.44 

12/43 

(27.9%) 

26/48 

(54.2%) 
0.01 



 

Detected1 N/A N/A N/A 2/2 (100%) 4/5 (80.0%) 1.00 
10/12 

(83.3%) 

17/26 

(65.4%) 
0.44 

Beta blockers 

Prescribed 3/47 (6.4%) 1/53 (1.9%) 0.34 3/47 (6.4%) 1/53 (9.4%) 0.34 
9/43 

(20.9%) 

12/48 

(25.0%) 
0.65 

Detected1 1/3 (33.3%) 0/1 (0.0%) 1.00 1/3 (33.3%) 0/1 (0.0%) 1.00 5/9 (55.6%) 
8/12 

(66.7%) 
0.67 

Central alpha 2 receptor antagonists 

Prescribed 
Not 

prescribed 

Not 

prescribed 
N/A 0/47 (0.0%) 1/53 (1.9%) 1.00 1/43 (2.3%) 4/48 (8.3%) 0.36 

Detected1 N/A N/A N/A N/A 0/1 (0.0%) N/A 0/1 (0.0%) 3/4 (75.0%) 0.40 

Number of drugs detected 

0 drugs 
5/47 

(10.6%) 

6/53 

(11.3%) 
N/A 

6/47 

(12.8%) 

7/53 

(13.2%) 
N/A 

5/43 

(11.6%) 
4/48 (8.3%) N/A 

1 drug 1/47 (2.1%) 3/53 (5.7%) 
N/A 

1/47 (2.1%) 2/53 (3.8%) 
N/A 

2/43 (4.7%) 2/48 (4.2%) 
N/A 

2 drugs 0/47 (0.0%) 4/53 (7.6%) 
N/A 

0/47 (0.0%) 0/53 (0.0%) 
N/A 

3/43 (7.0%) 4/48 (8.3%) 
N/A 

3 drugs 
38/47 

(80.9%) 

39/53 

(73.6%) 

N/A 35/47 

(74.5%) 

38/53 

(71.7%) 

N/A 21/43 

(48.8%) 

19/48 

(39.6%) 

N/A 

4 drugs 3/47 (6.4%) 1/53 (1.9%) 
N/A 5/47 

(10.6%) 
5/53 (9.4%) 

N/A 7/43 

(16.3%) 

12/48 

(25.0%) 

N/A 

5 drugs 0/47 (0.0%) 0/53 (0.0%) 
N/A 0/47 (0.0%) 

1/53 (1.9%) 
N/A 5/43 

(11.6%) 

5/48 

(10.4%) 

N/A 



 

6 drugs 0/47 (0.0%) 0/53 (0.0%) 
N/A 0/47 (0.0%) 

0/53 (0.0%) 
N/A 

0/43 (0.0%) 2/48 (4.2%) 
N/A 

Data displayed as (n/N) (%).  

1 This was given as the number of patients with this drug class detected out of all patients who were prescribed this class of antihypertensive drugs.  



 

Supplementary Table 6. ANCOVA changes between baseline and 6 months for ambulatory, office and home BP. 

 RDN Sham 

Mean between group 

difference adjusted for 

baseline value [95% 

CI] 

p-value 

Mean between-group 

difference adjusted for 

baseline value, number 

AHM detected at baseline 

and 6M  

[95% CI] 

p-value 

 Baseline 6-Month Difference Baseline 6-Month Difference   

Daytime 

ambulatory 

SBP (mmHg) 

148.3 ± 10.5 136.7 ± 14.6 
-11.6  

[-15.5 -7.7] 
149.4 ± 10.6 138.6 ± 14.7 

-10.8  

[-14.9, -6.7] 

-1.2 [-6.7, 4.2] 

p=0.97* 

-4.0 [-8.8, 0.9] 

p=0.37* 

Daytime 

ambulatory 

DBP (mmHg) 

92.5 ± 6.4 84.4 ± 9.9 
-8.1  

[-10.4, -5.8] 
94.3 ± 7.0 87.0 ± 10.3 

-7.3  

[-10.1, -4.5] 

-1.2 [-4.8, 2.5] 

p=0.52* 

-3.3 [-6.6, 0.0] 

p=0.07* 

Nighttime 

ambulatory 

SBP (mmHg) 

129.9 ± 14.4 120.6 ± 17.5 
-9.3  

[-14.0, -4.5] 
134.1 ± 16.3 124.9 ± 16.1 

-9.2  

[-14.4, -4.0] 

-2.2 [-8.5, 4.1] 

p=0.60* 

-4.3 [-10.4, 1.9] 

p=0.28* 

Nighttime 

ambulatory 

DBP (mmHg) 

79.1 ± 9.6 70.9 ± 11.8 
-8.2  

[-10.9, -5.5] 
80.7 ± 10.0 74.9 ± 11.6 

-5.8  

[-9.1, -2.6] 

-2.9 [-6.9, 1.2] 

p=0.32* 

-3.9 [-7.8, 0.0] 

p=0.12* 



 

24-hr 

ambulatory 

SBP (mmHg) 

141,1 ± 10.8 130.4 ± 15.0 
-10.7  

[-14.4, -7.1] 
143.4 ± 11.7 133.2 ± 13.9 

-10.1  

[-14.2, -6.1] 

-1.4 [-6.6, 3.8] 

p=0.79* 

-4.0 [-8.6, 0.6] 

p=0.27* 

24-hr 

ambulatory 

DBP (mmHg) 

87.2 ± 6.78 79.2 ± 10.1 
-8.1  

[-10.2, -5.9] 
89.1 ± 7.2 82.2 ± 9.7 

-6.9  

[-9.5, -4.3] 

-1.5 [-4.9, 1.9] 

p=0.56* 

-3.4 [-6.5, -0.4] 

p=0.28* 

Office SBP 

(mmHg) 
156.0 ± 15.8 143.5 ± 16.5 

-12.4  

[-17.4, -7.4] 
152.8 ± 15.8 142.8 ± 20.1 

-10.0  

[-16.8, -3.2] 

-0.4 [-7.8, 7.1] 

p=0.47* 

-4.3 [-11.4, 2.8] 

p=0.11* 

Office DBP 

(mmHg) 
101.0 ± 9.6 93.5 ± 12.4 

-7.5  

[-10.9, -4.1] 
99.4 ± 9.8 92.3 ± 11.7 

-7.1  

[-11.1, -3.0] 

0.5 [-4.3, 5.3] 

p=0.84 

-3.2 [-7.8, 1.4] 

p=0.17 

Home SBP 

(mmHg) 
149.2 ± 16.9 138.3 ± 20.1 

-10.9  

[-15.7, -6.2] 
150.5 ± 16.7 143.5 ± 18.1 

-7.0  

[-10.9, -3.2] 

-4.1 [-10.0, 1.7] 

p=0.16 

-6.3 [-12.2, -0.4] 

p=0.04 

Home DBP 

(mmHg) 
94.4 ± 9.3 88.0 ± 13.8 

-6.4  

[-9.3, -3.4] 
95.8 ± 9.6 91.6 ± 11.3 

-4.3  

[-6.9, -1.7] 

-2.2 [-6.0, 1.7] 

p=0.046* 

-3.8 [-7.7, -0.0] 

p=0.005* 

Data at baseline and 2 months displayed as mean ± standard deviation. Differences displayed as mean [95% confidence interval] with corresponding p-values for 

the between-group differences. Data was available for ambulatory BP (uRDN 43; sham 48), office BP (uRDN 42; sham 48), home BP (uRDN 40; sham 45). 

AHM: antihypertensive medications; ANCOVA: analysis of covariance; BP: blood pressure; CI: confidence interval; DBP: diastolic blood pressure; SBP: 

systolic blood pressure; uRDN: ultrasound renal denervation. 

In the event that the change from baseline in either cohort is non-normal, the p-value (*) from a baseline adjusted ANCOVA on the ranks is also provided.  



 

Supplementary Table 7. Linear mixed-effects model for repeated measurements including 2-month and 6-month BP changes. 

 Adjusted for baseline blood pressure 

Adjusted for baseline blood pressure, number of 

medications detected at baseline, and number of 

medications detected at visit 

 
Effect estimate [95% 

CI] 
p-value 

Effect estimate [95% 

CI] 
p-value 

Daytime ambulatory SBP (mmHg) 
-2.4 [-6.5, 1.6] 0.24 

-6.9 [-11.0, -2.7] 0.002 

Daytime ambulatory DBP (mmHg) 
-0.7 [-3.5, 2.0] 0.60 

-4.3 [-7.1, -1.5] 0.003 

Nighttime ambulatory SBP (mmHg) 
-2.3 [-7.0, 2.4] 0.34 

-7.0 [-12.2, -1.8] 0.009 

Nighttime ambulatory DBP (mmHg) 
-1.4 [-4.4, 1.7] 0.38 

-4.5 [-7.8, -1.2] 0.008 

24-hr ambulatory SBP (mmHg) 
-2.3 [-6.3, 1.8] 0.27 

-7.0 [-11.1, -2.8] 0.001 

24-hr ambulatory DBP (mmHg) 
-0.8 [-3.5, 1.9] 0.54 

-4.3 [-7.0, -1.6] 0.002 

Office SBP (mmHg) 
-2.6 [-7.9, 2.7] 0.33 

-7.4 [-13.4, -1.5] 0.02 

Office DBP (mmHg) 
-0.9 [-4.2, 2.5] 0.61 

-5.0 [-8.5, -1.5] 0.01 

Home SBP (mmHg) 
-4.0 [-8.0, 0.0] 0.048 

-5.0 [-9.9, -0.1] 0.045 

Home DBP (mmHg) 
-2.5 [-4.98, 0.0] 0.048 

-3.0 [-5.9, -0.1] 0.045 

[Treatment x visit] interaction was not significant.  

  



 

 

Supplementary Figure 1. Patient flow. 

  



 

  

Supplementary Figure 2. Patients with no change in detected medications between baseline and 2 months.  

BP: Blood Pressure; CI: Confidence Interval.  

  



 

 

 

Supplementary Figure 3. Patients with increases and decreases in detected medications between baseline and 2 months. 

AHM: Antihypertensive Medications; BP: Blood Pressure; CI: Confidence Interval. 


