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Abstract

Background: Sympathetic nervous system plays a central role in the development and
persistence of essential hypertension. In recent years renal sympathetic denervation (RSD) has
emerged as a promising option for the treatment of patients with hypertension.

Methods: We conducted a literature search of PubMed, EMBASE, Cochrane library and
Clinicaltrials.gov from inception through April 20, 2020. Outcomes of interest were change in
24-hour ambulatory systolic (ASBP) or diastolic blood pressure (ADBP) and change in office
systolic (OSBP) or diastolic blood pressure (ODBP). We pooled data from randomized controlled
trials (RCTS) comparing RSD to sham procedures in the management of hypertension using the
random effect model.

Results: A total of 1,363 patients from eight studies were included in the current meta-analysis.
The mean age of the included patients was 56 + 2.6 years, 29% were women and the median
duration of maximum follow up was 6-month (range 3—-12 month). There was more reduction
favoring RSD in ASBP (Weighted mean difference [WMD] -3.55; 95% CI -4.91 — -2.19, p<.001,
12 = 0%), ADBP (WMD -1.87; 95% CI -3.07 — -0.66, p = .002, 12 = 43%), OSBP (WMD -5.5;
95% ClI -7.59 — -3.40, p< .001, 12 = 7%) and ODBP (WMD -3.20; 95% CI -4.47 —-1.94, p< .001,
12 = 14%).

Conclusion: The use of RSD for the management of hypertension resulted in effective reduction
in the ambulatory and office blood pressure compared to sham procedure. Adequately powered
RCTs of RSD are needed to confirm safety, reproducibility and assess the impact on clinical
outcomes.
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SUPPORTING INFORMATION
Additional supporting information may be found online in the Supporting Information section at the end of this article.
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INTRODUCTION

Hypertension is the leading cardiovascular risk factor for mortality and morbidity
worldwidel:2 The benefits of intensive blood pressure reduction were reinforced by

the systolic blood pressure intervention trial (SPRINT) trial which showed that lower
blood pressure targets were associated with significant cardiovascular risk reduction with
concomitant drop in all-cause mortality.3 However, despite the availability of multiple
anti-hypertensive medications, data from the national health and nutritional survey show
that lifelong polypharmacy is failing as a therapeutic strategy due to lack of awareness and
compliance with medications.* The significant cost in terms of morbidity and mortality
associated with uncontrolled hypertension calls for nonpharmacologic approaches for
management.

Renal sympathetic nerves play a central role in the development and persistence of
essential hypertension.>:6 Renal sympathetic denervation(RSD) is being studied as a
non-pharmacological alternative both as a standalone and adjunct therapy. Over the

past decade several studies looked at the efficacy of RSD for the management of
hypertension with conflicting results.”2 Most recently, the results of Efficacy of catheter-
based renal denervation in the absence of antihypertensive medications (SPYRAL HTN-
OFF MED) Pivotal trial demonstrated the superiority of RSD compared with a sham
procedure in lowering the blood pressure in the absence of antihypertensive medications.1°
Previous meta-analysis lacked pertinent subgroups analysis and was conducted before

the publications of the recent trials.11 Hence, in the current analysis we conducted a
systematic review and meta-analysis of RCTs which investigated the efficacy of RSD in
the management of hypertension.

METHODS

Search strategy

We conducted a literature search of PubMed, EMBASE, Cochrane library, Clinicaltrials.gov
and Conference proceedings, from inception through April 20, 2020. The search strategy
combined the terms “Hypertension”, “Blood Pressure”“Renal Denervation”, “Renal
Sympathetic Denervation” and “Sympathetic Denervation”. We utilized the “related articles”
function in PubMed to find relevant articles which were missed by the initial search. In
addition, reference lists of included studies were hand searched to further locate relevant
articles that were missed by the primary search. Our search and meta-analysis were
conducted and reported according to Preferred Reporting Items for Systematic Reviews

and Meta-Analyses Protocols (PRISMA-P) Statement 2015.12 The protocol of this study
was registered at the Open Science Framework (OSF) and is available online for the public
(https://osf.io/sbfvc).
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Study selection

Titles and abstracts of studies were screened by two authors. The full texts of relevant
articles were reviewed to determine if the study met the inclusion criteria. Any discrepancies
were resolved by a third author.

Inclusion criteria

To be included in the current analysis, the study has to fulfill all of the following criteria:
(a) randomized controlled trial, (b) includes patients with hypertension treated by RSD, (c)
control group treated by sham procedure, (d) reported the outcomes of interest, (e) study is
in English language and full text published in a peer-review journal.

Outcomes and definitions

The outcomes of interest included: (a) change in 24-hour ambulatory systolic blood pressure
(ASBP), (b) change in 24-hour ambulatory diastolic blood pressure (ADBP), (c) change in
office systolic blood pressure (OSBP), (d) change in office diastolic blood pressure(ODBP).
For the primary analysis all the outcomes were analyzed at the maximum follow up provided
by the included RCTs.

Quality assessment

The methodological quality and risk of bias of included studies was evaluated using the
Cochrane Collaboration's tool for risk of bias.

Statistical analysis

The meta-analysis outcomes were pooled using Mantel-Hansel random effects model.
DerSimonian and Laird method was used for estimation of heterogeneity. We preferred
random effects model to account for potential statistical heterogeneity. Summary estimates
were calculated as weighted mean difference (WMD) with 95% confidence intervals (ClI).
Sensitivity analysis was performed on primary outcomes by exclusion of one trial at a

time. Heterogeneity between studies was explored by Cochran Q statistic (p < .05) and
I-squared (12) statistic. All statistical tests were two-sided and Pvalues <.05 were considered
significant.

We also performed the following subgroup analyses (a) based on medication status by
dividing the studies into those which allowed the patients to be on antihypertensive
medications (ON Medication) versus studies which mandated all patients to be off
antihypertensive medications (OFF Medication) and (b) based on the whether a first
generation monopolar catheter versus second generation multipolar catheter was used
(First versus Second generation trials). Furthermore, to study the effect of difference in
duration of follow up between the trials, we performed an additional analysis looking at the
heterogeneity of the treatment effect by dividing the studies into two groups, studies which
reported outcomes at >3 month of follow-up versus studies reporting the outcomes at <3
month of follow up, differences between groups were assessed by formal p- for interaction
testing, a o for interaction value of <.05 was deemed statistically significant. We did not
examine publication bias due to small number of studies (<10). All outcomes were analyzed
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according to the intention to treat method. All analyses were conducted using “Admetan”
commands from Stata, 15 (StataCorp. 2017. Stata Statistical Software: Release 15. College
Station, TX: StataCorp LLC).

RESULTS

The initial database search retrieved 5,929 articles. After excluding duplicates, a total of
4,485 articles were screened for eligibility by reading the title and abstract of the study. A
total of 18 articles were then screened using the predetermined inclusions criteria to assess
eligibility. Details of the study selection process are reported following the PRISMA-P
guidelines (Figure 1). The PRISMA checklist of the meta-analysis is shown in (eTable 1).
The risk of bias table and summary graph for the included trials are shown in the online
supplement (eTable 2 and eFigure 1).

A total of 1,363 patients from 8 studies were included in the current meta-analysis.”~9.13-17
The mean age of the included patients was 56 + 2.6 years, 29% were women and the

median duration of maximum follow up was 6 month (range 3—12 month). The details of the
baseline characteristics of the included studies are shown in eTable 3.

For the ASBP, data was available from all the included studies compromising 1,363 patients
(RSD = 785, Sham = 578). There was more reduction in the systolic blood pressure favoring
RSD versus sham (WMD-3.55; 95% CI -4.91 — -2.19, p< .001, 12 = 0%) (Figure 2).

This persisted when the studies were divided into groups based on ON medication versus
OFF medication status (p for interaction = .79) and first-generation studies versus second
generation studies (p for interaction = .20) (Figure 3).

For the ADBP, data was available from all the included studies compromising 1,363 patients
(RSD = 785, Sham = 578). There was more reduction favoring RSD versus sham (WMD
-1.87; 95% CI -3.07 — -0.66, p = .002, 12 = 43%) (Figure 2).In the subgroup analysis

we observed heterogeneity of the treatment effect when studies were divided into two
groups based on the antihypertensive medications status (p for interaction .009). While
RSD continued to have favorable effect on ADBP in the OFF-Medication group (WMD
-3.22; 95% ClI -4.46 — -1.97, p < .001, 12 = 0%), this was lost in the ON group (WMD

-1; 95% CI -2.11--0.11, p= .07, 12 = 0%). Moreover, the analysis based on first versus
second generation studies there was significant heterogeneity between the two groups (p for
interaction =0.02). Second generation studies showed favorable effect of RSD versus sham
(WMD -2.73; 95% CI -4.17 — -1.29, p< .001, |12 = 43%). This did not hold true in the
subgroup including first generation studies (WMD -0.67; 95% CI -2.04 - 0.7, p= .33, 12 =
0%). (Figure 4).

For the OSBP, data was available from six studies compromising 1,223 patients (RSD = 714,
Sham = 509). There was more reduction favoring RSD versus sham (WMD -5.5; 95% ClI
-7.59 — -3.40, p< .001, 12 = 7%)(Figure 2). This persisted when the studies were divided
into groups based on ON-medication versus OFF-medication status (p for interaction =
0.17) (eFigure 2). We were not able to conduct an analysis for this outcome based on first
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generation trials versus second generation trials due to low number of first-generation trials
reporting the outcome.

For the ODBP, data was available from six studies compromising 1,223 patients (RSD =
714, Sham = 509). There was more reduction favoring RSD versus sham (WMD -3.20;
95% CI -4.47 — -1.94, p< .001, 12 = 14%) (Figure 2). This persisted when the studies
were divided into groups based on ON-medication versus OFF-medication status (o for
interaction = .06) (eFigure 2). We were not able to conduct an analysis for this outcome
based on first generation trials versus second generation trials as only one study from the
first-generation trial that reported this outcome.

In the analysis based on different durations of follow-up studies were divided into two
group, studies reporting outcomes at >3 month of follow-up and studies reporting outcomes
at <3 month of follow up. The effect of RSD on all the outcomes persisted regardless of the
duration of follow-up (eFigure 3, 4).

DISCUSSION

In the current meta-analysis of eight studies comparing RSD to sham procedure in more than
1,000 patients, we observed several findings. First, RSD resulted in significant reduction in
systolic blood pressure (both in ambulatory and office setting) compared to sham procedure.
Second, RSD resulted in albeit smaller but statistically significant reduction in diastolic
blood pressure (both ambulatory and office setting) compared to sham procedure. Third, the
favorable effect of RSD on systolic blood pressure persisted regardless of the medication's
status or duration of follow-up.

The interest in the field of catheter based sympathetic renal denervation was generated by
early open label, nonblinded and nonrandomized trials using monopolar radiofrequency
ablation catheter showing a rather large magnitude of reduction in primary end point

of office systolic and diastolic blood pressure with RSD.13:14 Despite promising results

from small studies, catheter based RSD suffered a major setback with results of the
first-generation trials. The largest first-generation pivotal trial was SYMPLICITY HTN

3 trial which was the first major prospective randomized blinded sham-controlled trial.8

The trial failed to meet its primary and secondary efficacy end points of reduction in

office systolic blood pressure and 24 hour ambulatory blood pressure with RSD.8 However,
SYMPLICITY HTN 3 trial had several shortcomings including ineffective and incomplete
renal denervation, use of first generation unipolar radiofrequency ablation catheter that failed
to achieve circumferential ablation, ablation of only the main renal arteries without ablation
of branch vessels, and lack of consistency between operators and confounding introduced

by variable drug adherence and changes in the antihypertensive regimen during the course
of the trial.81518 Furthermore, the trial included patients with multiple comorbidities, long
standing resistant hypertension and isolated systolic hypertension.8:16 Vascular stiffness may
play the predominant role in this subset and sympathetic drive is less likely to play an
important role in driving the elevation in blood pressure.1®
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Insights from the SIMPLICITY HTN 3, understanding of renal nerve anatomy and
histology from cadaveric studies, along with changes in trial design, patient selection and
ablation techniques led to several second-generation trials.”-17-21 The second-generation
renal denervation trials used a multi-electrode flexible catheter which was able to achieve
circumferential ablation and ablation extending into the branches of the renal arteries. The
SPYRAL HTN OFF med proof of concept trial, was the first among the second-generation
trials to use the multielectrode catheter and showed benefit of renal denervation compared to
sham control, followed by SPYRAL HTN ON med and RADIANCE-HTN SOLO proof of
concept trials.”9:17

Patient selection in the second-generation trials differed compared to first-generation trials
with RSD used an alternative to medical therapy or adjunct therapy. In the alternative
therapy strategy, patients were completely taken off medications to help isolate the effect

of renal denervation and to remove the confounding introduced by variable drugs adherence
and changes in medications during the trial. In the adjunct strategy, standardized protocol for
medication adherence testing and titration was performed during the study period. Moreover,
the second generation trials used the change in 24 hour ambulatory blood pressure as
primary outcome of interest which is a more reliable marker of efficacy of treatment, and
has been shown to be a better predictor of cardiovascular events compared to office blood
pressure measurements.22

Another concept that has emerged from these trials is that the benefit of renal denervation
accrues over a longer period of follow up as shown by the six month results of RADIANCE
HTN SOLO trial and REINFORCE trial which showed benefit of RSD at 12 month but not
at 8 weeks of follow-up.17:21

The results of our meta-analysis confirm the results of second-generation RSD trials.
Although the observed magnitude of blood pressure reduction achieved by RSD may appear
small, studies have shown that even a 2-mmHg reduction in mean systolic blood pressure

is associated with 10% reduction in stroke mortality and 7% reduction in cardiovascular
mortality.23

Limitations

There are several limitations of this analysis that need to be acknowledged. First, there

was significant heterogeneity in patient population enrolled in these trials and difference

in the technologies used. Second, among the included studies, five were relatively small
with less than 100 patients included in each study which may underestimate the true effect
of RSD. Third, this was a study level meta-analysis and hence we did not have access to
patients level data to adjust for comorbidities. Despite these limitations this updated meta-
analysis confirms proof of principle that renal denervation produces sustained, statistical and
clinically significant reduction in blood pressure.

CONCLUSION

In the current meta-analysis of RCTs, RSD had favorable reduction in both ambulatory
and office systolic and diastolic blood pressure compared to sham procedure. The favorable

Catheter Cardiovasc Interv. Author manuscript; available in PMC 2022 March 01.
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effect of RSD on blood pressure persisted regardless of medication use and duration of

fo
an

Supplement

llow-up. Adequately powered RCTs of RSD are needed to confirm safety, reproducibility
d assess the impact on clinical outcomes.

ary Material

Refer to Web version on PubMed Central for supplementary material.
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Study N RSDMean(SD) N  Sham Mean (SD) WMD (95% C) % Weight
SPYRAL HTN OFF MED Pivotal 166 —4.70 (11.00) 165  -0.60 (10.00) —— -4.10(-6.36,-1.84)  36.19
REINFORCE TRIAL ON 34 -18.20 (15.00) 17 -14.10(10.00) —_— -4.10(-11.03,2.83)  3.87
SYMPLICITY HTN 3 364 -6.75(15.11) 171 -4.79 (17.25) —t—— -1.96 (~4.98, 1.06) 20.41
SPYRAL HTN OFF MED 38 -550(11.00) 42 -050(11.00) —_— -5.00 (-0.83,-0.17) 7.7
SPYRAL HTN ON MED 38 -9.00 (11.00) 42 ~-1.60 (10.70) _‘_e— ~7.40 (-12.16, -2.64) 8.17
Desch et al 35 -7.00(11.00) 36 -3.50(9.80) —_— -3.50(-8.35,135) 789
ReSET 36 -3.70(16.40) 33 -2.60 (12.80) Em—— -1.10 (-8.01,5.81) 3.89
RADIANCE HTN-SOLO 74 -16.50 (11.80) 72 -14.90(12.80) ——— ~1.60 (~5.60, 2.40) 11.62
Overall 785 578 ’ -3.55 (-4.91, -2.19) 100.00
(I-squared = 0.0%, p = 0.591)
T T
-10 0 10
Favors RSD Favors Sham
(b)
Study N  RSDMean(SD) N  Sham Mean (SD) WMD (95% CI) % Weight
SPYRAL HTN OFF MED Pivotal 166 -3.70 (7.00) 165 -0.80 (6.00) —‘.",L ~2.90 (-4.30, -1.50) 2219
REINFORCE TRIAL 34 ~=11.00 (10.30) 17 ~9.00 (10.00) —‘,_ ~2.00 (~7.88, 3.88) 3n
SYMPLICITY HTN 3 364 -4.10(9.20) 7 ~3.10 (10.10) —:-‘_— ~-1.00 (-2.78, 0.78) 18.72
SPYRAL HTN OFF MED 38 ~4.80 (6.60) 42 ~0.40 (5.70) _4_:' ~4.40 (-7.12, -1.68) 12.16
SPYRAL HTN ON MED 38 ~6.00 (7.40) 42 ~1.90 (8.20) _.—:— ~4.10 (-7.52, -0.68) 8.93
Desch et al 35 ~2.80 (5.60) 36 ~2.10 (5.50) —':—.'— ~0.70 (-3.28, 1.88) 12.92
RADIANCE HTN-SOLO 74 ~9.70 (7.30) 72 ~9.40 (7.80) —:—._ ~0.30 (-2.75, 2.15) 13.72
ReSET 36 ~1.70 (8.60) 33 ~2.60 (7.50) —:_"_ 0.90 (~2.90, 4.70) 7.64
Overall 785 578 ‘ ~1.87 (-3.07, -0.66) 100.00
(I-squared = 43.0%, p = 0.091)
T T
10 0 10
Favors RSD Favors Sham
(©)
Study N RSD Mean (SD) N Sham Mean (SD) 'WMD (95% Cl) % Weight
SPYRAL HTN OFF MED Pivotal 166 -9.20 (15.60) 165 250 (14.00) — -670(-9.89, -351)  35.81
REINFORCE TRIAL 34 -25.10(19.00) 17 -15.30(13.00) —_— -9.80 (18,69, -091)  5.41
SYMPLICITY HTN 3 364 -14.13(23.99) 171 1174 (25.94) —_—— -239 (-6.99, 2.21) 1890
SPYRAL HTN OFF MED 38 -1000(1550) 42  -230(12.00) e -7.70(-13.82,-1.58) 1110
SPYRAL HTN ON MED 38 -9.40(1250) 42 -260(12.90) —_— -680(-1237,-1.23) 1827
RADIANCE HTN-SOLO 74 -1820(1420) 72 1590 (17.20) ——— -2.30 (-7.42, 2.82) 15.50
Overall 714 509 ’ -550(-7.59,-3.40)  100.00
(I-squared = 7.4%, p = 0.369)
T T
20 0 20
Favors RSD Favors Sham
(d)
Study N RSD Mean (SD) N Sham Mean (SD) 'WMD (95% CI) % Weight
SPYRAL HTN OFF MED Pivotal 166 -5.10 (8.00) 165 -1.00 (8.00) —.:— -4.10 (-5.82, -2.38) 36.41
REINFORCE TRIAL 34 ~13.00 (14.00) 17 -8.10 (11.00) _.:_— -4.90 (-11.93, 2.13) 3.14
SYMPLICITY HTN 3 364 -6.60(11.90) 17 ~-4.60 (13.60) —'}-._' ~2.00 (-4.38, 0.38) 2261
SPYRAL HTN OFF MED 38 -530(7.60) 42 -0.30(830) —_—— -5.00(-848,-1.52)  11.79
SPYRAL HTN ON MED 38 -520(7.60) 42 -1.70 (7.90) —_— -3.50 (-6.90,-0.10)  12.33
RADIANCE HTN-SOLO 74 -10.10 (9.60) 72 -9.50 (10.10) ":—‘_' ~0.60 (-3.80, 2.60) 13.72
Overall 714 509 ’ 320 (-4.47,-1.94)  100.00
(I-squared = 14.3%, p = 0.323)
T T
-10 0 10
Favors RSD Favors Sham

FIGURE 2.

Forest plot comparing the outcomes between renal sympathetic denervation (RSD) and sham
procedure. (a) Ambulatory systolic blood pressure. (b) Ambulatory diastolic blood pressure.
(c) Office systolic blood pressure. (d) Office diastolic blood pressure
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(a)

Subgroup
and Study N RSDMean(SD) N  ShamMean (SD) WMD (95% Cl) % Weight
OFF
SPYRAL HTN OFF MED Pivotal 166 -4.70 (11.00) 165  -0.60 (10.00) 5 -4.10 (-6.36,-1.84)  36.19
SPYRAL HTN OFF MED 38 -550(11.00) 42 -050 (11.00) — -5.00 (-9.83, -0.17)  7.97
RADIANCE HTN-SOLO 74 -1650(11.80) 72  -14.90 (12.80) —_— -1.60 (-5.60,2.40)  11.62
Subgroup 278 279 <> -3.71(-553,-188) 5578
(I-squared = 0.0%, p = 0.482) '

1

1
ON !
REINFORCE TRIAL ON 34 -18.20(1500) 17  -14.10(10.00) _— -4.10(-11.03,283) 387
SYMPLICITY HTN 3 364 -6.75(15.11) 171 -4.79 (17.25) —:—+—— -1.96 (-4.98,1.06)  20.41
SPYRAL HTN ON MED 38 -9.00(11.00) 42 -1.60 (10.70) _— -7.40 (-12.16,-2.64) 8.17
Desch etal 35 -7.00(11.00) 36 -3.50(9.80) —_— -3.50(-8.35,1.35)  7.89
ReSET 36  -3.70(16.40) 33 -2.60 (12.80) _— -1.10(-8.01,5.81)  3.89
Subgroup 507 299 ‘ -3.36(-5.43,-1.29) 44.22
(I-squared = 1.2%, p = 0.400) :

|
Heterogeneity between groups: p = 0.799 i
Overall 785 578 <> -3.55(-4.91, -219)  100.00
(I-squared = 0.0%, p = 0.591)

T T
-10 0 10
Favors RSD Favors Sham

(b)
Generation
and Study N RSDMean (SD) N Sham Mean (SD) WMD (95% CI) % Weight
First Generation Studies
SYMPLICITY HTN 3 364 -6.75(15.11) 171 -4.79 (17.25) — -1.96 (-4.98,1.06)  20.41
Desch et al 35 -7.00(11.00) 36  -3.50(9.80) —_— -3.50(-8.35,1.35)  7.89
ReSET 36  -3.70(16.40) 33 -260(12.80) —_——— -1.10(-801,5.81)  3.89
Subgroup 435 240 ’- -223(-4.64,017)  32.18
(I-squared = 0.0%, p = 0.820) ;

|
Second Generation Studies :
SPYRAL HTN OFF MED Pivotal 166 -4.70 (11.00) 165 -0.60 (10.00) —— -4.10 (-6.36, -1.84)  36.19
REINFORCE TRIAL ON 34 -18.20(1500) 17  -14.10(10.00) —_— -4.10(-11.03,2.83)  3.87
SPYRAL HTN OFF MED 38 -550(11.00) 42 -0.50 (11.00) _ -5.00 (-9.83,-0.17)  7.97
SPYRAL HTN ON MED 38 -9.00(11.00) 2 -160(1070) ——— -7.40 (-12.16, -2.64) 8.17
RADIANCE HTN-SOLO 74 -1650(11.80) 72  -14.90(12.80) —_— -1.60 (-5.60,2.40)  11.62
Subgroup 350 338 ‘ -4.18 (-5.83, -252)  67.82
(I-squared = 0.0%, p = 0.482) :

|
Heterogeneity between groups: p = 0.192 :
Overall 785 578 <> -3.55 (~4.91,-219) 10000
(I-squared = 0.0%, p = 0.591)

T I

o
)

-10
Favors RSD Favors Sham

FIGURE 3.
Forest plot comparing the ambulatory systolic blood pressure between renal sympathetic

denervation (RSD) and sham procedure. (a) subgroup analysis based on medications status
(ON = studies allowing patients to continue on antihypertensive medications, OFF = Studies
discontinuing antihypertensive medications). (b) subgroup analysis based on First versus
Second generation studies
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and St
Subgroup
and Study N RSD Mean (SD) N Sham Mean (SD) WMD (95% ClI) % Weight
OFF
SPYRAL HTN OFF MED Pivotal 166 —3.70 (7.00) 165 -0.80 (6.00) —— -2.90 (-4.30, -1.50) 22.19
SPYRAL HTN OFF MED 38  -4.80 (6.60) 42 -0.40 (5.70) —_— -4.40 (-7.12, -1.68) 12.16
Subgroup 204 207 ’t -3.22 (-4.46, —1.97) 34.35
(I-squared = 0.0%, p = 0.336) :

1

1
ON 1
REINFORCE TRIAL 34 —-11.00 (10.30) 17 -9.00 (10.00) ¢I -2.00 (-7.88,3.88) 3.71
SYMPLICITY HTN 3 364 -4.10(9.20) 171 -3.10 (10.10) —;4— -1.00 (-2.78, 0.78) 18.72
SPYRAL HTN ON MED 38  -6.00 (7.40) 42 -1.90 (8.20) —_— -4.10 (-7.52, -0.68) 8.93
Desch et al 35 —2.80 (5.60) 36 -2.10 (5.50) —;—+ —-0.70 (-3.28, 1.88) 12.92
RADIANCE HTN-SOLO 74 -9.70 (7.30) 72 -9.40 (7.80) —;—-‘ -0.30 (-2.75, 2.15) 13.72
ReSET 36 -1.70 (8.60) 33 —-2.60 (7.50) —;— 0.90 (-2.90, 4.70) 7.64
Subgroup 581 371 b -1.00 (-2.11, 0.11) 65.65
(I-squared = 0.0%, p = 0.467) -

|
Heterogeneity between groups: p = 0.009 :
Overall 785 578 <> -1.87 (-3.07, -0.66) 100.00
(l-squared = 43.0%, p = 0.091)

I
=10 0
Favors RSD

(0)
Generation
and Study N RSD Mean (SD) N Sham Mean (SD) WMD (95% CI) % Weight
First Generation Studies
SYMPLICITY HTN 3 364 —4.10(9.20) 171 -3.10 (10.10) ——— -1.00 (-2.78,0.78)  18.72
Desch et al 35 -2.80 (5.60) 36 -2.10 (5.50) —f—-.-— -0.70 (-3.28, 1.88) 12.92
ReSET 36  -1.70(8.60) 33  -2.60 (7.50) —— 0.90 (-2.90, 4.70) 7.64
Subgroup 435 240 .‘ -0.67 (-2.04,0.70)  39.28
(I-squared = 0.0%, p = 0.674) :

'
Second Generation Studies 1
SPYRAL HTN OFF MED Pivotal 166 -3.70 (7.00) 165 -0.80 (6.00) - -2.90 (-4.30, -1.50) 22.19
REINFORCE TRIAL 34 -11.00 (10.30) 17 -9.00 (10.00) - -2.00 (-7.88,3.88)  3.71
SPYRAL HTN OFF MED 38  -4.80 (6.60) 42 -0.40 (5.70) — -4.40 (-7.12, -1.68) 12.16
SPYRAL HTN ON MED 38  -6.00(7.40) 42 -1.90 (8.20) —_——— -4.10 (-7.52, -0.68) 8.93
RADIANCE HTN-SOLO 74 -9.70(7.30) 72 -9.40 (7.80) —H— -0.30 (-2.75,2.15)  13.72
Subgroup 350 338 <> -2.73 (-4.17, -1.29)  60.72
(I-squared = 32.9%, p = 0.202) !

'
Heterogeneity between groups: p = 0.019 :
Overall 785 578 < -1.87 (-3.07, ~0.66) 100.00

(I-squared = 43.0%, p = 0.091)

FIGURE 4.

-10

Favors RSD

Forest plot comparing the ambulatory diastolic blood pressure between renal sympathetic
denervation (RSD) and sham procedure. (a) subgroup analysis based on medications status
(ON = studies allowing patients to continue on antihypertensive medications, OFF = Studies
discontinuing antihypertensive medications). (b) subgroup analysis based on First versus
Second generation studies
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