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E) BACKGROUND

Renal denervation has re-emerged as a
device-based therapy for hypertension, yet
durability of effect versus sham over long
follow-up remains debated. We synthesized
sham-controlled evidence using each trial’s
longest available follow-up.

E) METHODS

We systematically searched PubMed,
Scopus, Web of Science and Google
Scholar from inception to 1 May 2026.

PubMed Scopus

Web of Science

Google Scholar

18 sham-controlled randomized
trials

Eligibility
Randomized, sham-controlled trials

' Change from baseline in office blood
. pressure and/or 24-hour ambulatory blood
pressure
Primary outcomes
Mean difference in office systolic and
' diastolic blood pressure
Mean difference in 24-hour ambulatory
' systolic and diastolic blood pressure
All taken at each trial's longest available
' follow-up
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KEY MESSAGE
Blood-pressure lowering with renal

denervation was sustained at each trial’s
longest follow-up.

E) RESULTS

Office SBP Office DBP
-15.54 -8.19
mmHg mmHg

95()‘0 Cl -18.56 to —12.52 950‘0 Cl -9.89 to —6.50

24-h ambulatory SBP 24-h ambulatory DBP

-9.21 -5.39

mmHg mmHg
95% Cl -11.19 to —7.23 95% C| —6.50 to —4.28

Mean difference vs sham at longest follow-up

Across 18 sham-controlled trials, using
each study’s longest follow-up, renal
denervation consistently lowered blood
pressure versus sham. On average, office
systolic pressure fell by 15.54 mmHg (95%
Cl -18.56 to —12.52) and office diastolic by
8.19 mmHg (95% CI -9.89 to -6.50). The
24-hour ambulatory readings showed
smaller but still meaningful drops: systolic
=9.21 mmHg (95% CI -11.19to -7.23) and
diastolic =5.39 mmHg (95% CI -6.50 to
-4.28).

While the amount of benefit varied between
studies (I? = 97% across outcomes), the
direction of effect was uniformly in favor of
renal denervation at short and longer
follow-up windows, indicating a durable
reduction in both office and ambulatory
blood pressure.

Study Follow-up (mo) MD SE(MD) Mean Difference MD 95%-Cl Weight
AziziM et al., 2018 2 -10.8000 1.1255 f 3 -10.80 [-13.01; -8.59] 7.1%
Azizi M et al., 2023 2 -11.0000 0.9020 = -11.00 [-12.77; -9.23] 7.2%
Kario K et al., 2022 3 -11.0000 0.1801 -11.00 [-11.35;-10.65] 7.4%
Kandzari et al., 2024 3 -12.7000 1.0548 ] -12.70 [-14.77;-10.63] 7.1%
Bohm et al., 2021 3 -9.1000 0.5227 -9.10 [-10.12; -8.08] 7.3%
Kandzari et al., 2023 6 -9.9000 0.7572 -9.90 [-11.38; -8.42] 73%
Bhatt et al., 2014 6 -14.1300 1.0346 L -14.13 [-16.16;-12.10] 7.2%
Wang et al., 2024 6 -25.2000 1.0812 &% -25.20 [-27.32;-23.08] 71%
Jiang et al., 2024 6 -21.7000 0.9843 =& -21.70 [-23.63;-19.77] 72%
Lietal 6 -25.2000 0.9708 = -25.20 [-27.10;-23.30] 7.2%
Azizi et al., 2020 12 -18.1000 1.2969 = -18.10 [-20.64;-15.56] 7.0%
Pathak et al., 2023 12 -11.0000 1.4861 E 3 -11.00 [-13.91; -8.09] 6.9%
Kandzari et al., 2025 24 -17.4000 0.8716 B -17.40 [-19.11;-15.69] 7.2%
Mahfoud et al., 2022 36 -20.9000 1.7106 B8 -20.90 [-24.25;-17.55] 6.8%
Random effects model > -15.54 [-18.56; -12.52] 100.0%
Heterogeneity: 1 = 97.8%, t° = 32.1522, p < 0.0001
20 10 0 10 20
Office SBP (mmHg)

Figure 1. Office systolic blood pressure — random-effects
model; I = 97.8%, 12 = 32.15, p < 0.0001.

Study Follow-up (mo) MD SE(MD) Mean Difference MD 95%-Cl Weight
AziziM et al., 2018 2 -5.5000 0.6952 . 3 -550 [-6.86; -4.14] 7.6%
Azizi M et al., 2023 2 -5.9000 0.6281 ) 590 [-7.13; -467] 7.7%
Kario K et al., 2022 3 -4.9000 0.1286 -490 [-5.15; -465] 8.0%
Bohm M et al., 2020 3 -5.1000 0.2199 510 [-5.53; -467] 7.9%
Kandzari et al., 2024 3 -6.9000 0.5418 L -6.90 [-7.96; -5.84] T7.7%
Kandzari et al., 2023 6 -5.2000 0.4794 = 520 [-6.14; -4.26] 7.8%
Bhatt et al., 2014 6 -6.6000 0.5145 || 660 [-7.61; -559] 7.8%
Wang et al., 2024 6 -13.0000 0.4730 E= -13.00 [-13.93;-12.07] 7.8%
Jiang et al., 2024 6 -12.9000 0.7399 - -12.90 [-14.35; -11.45] 7.5%
Lietal 6 -12.6000 0.6286 -12.60 [-13.83;-11.37] 7.7%
Azizi et al., 2020 12 -9.7000 08530 & -9.70 [-11.37; -8.03] 7.4%
Pathak et al., 2023 12 -9.4000 0.9130 8 -9.40 [-11.19; -761] 7.3%
Kandzari et al., 2025 24 -9.2000 0.4358 = -9.20 [-10.05; -8.35] 7.8%
>

Random effects model
Heterogeneity: 1> = 98.0%, ©° = 9.3412, p < 0.0001

-8.19 [-9.89; -6.50] 100.0%

| I I N
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Figure 2. Office diastolic blood pressure — random-effects
model; 12 = 98.0%, 1 = 9.34, p < 0.0001.

3 AMBULATORY OUTCOMES

Study Follow-up (mo) MD SE(MD) Mean Difference MD 95%-Cl Weight
AziziM et al., 2018 2 -7.0000 0.7117 - -7.00 [-8.39; -561] 6.4%
Azizi M et al., 2023 2 -7.7000 0.7149 = -7.70 [-9.10; -6.30] 6.4%
Kario K et al., 2022 3 -6.6000 0.1629 -6.60 [-6.92; -6.28] 6.6%
Bohm M et al., 2020 8 -4.7000 0.3848 -4.70 [-5.45; -3.95] 6.5%
Kandzari et al., 2024 3 -10.0000 0.8185 B -10.00 [-11.60; -8.40] 6.3%
Bohm et al., 2021 3 -4.7000 0.3136 -4.70 [-5.31; -4.09] 6.5%
Mathiassen et al., 2016 6 -3.7000 1.9743 — -3.70 [-7.57; 017] 53%
Kandzari et al., 2023 6 -6.5000 0.5829 -6.50 [-7.64; -5.36] 6.4%
Bhatt et al., 2014 6 -6.7500 0.6533 = -6.75 [-8.03; -547] 6.4%
Desch et al,, 2015 6 -8.3000 1.1868 - -8.30 [-10.63; -5.97] 6.0%
Jiang et al., 2024 6 -13.0000 0.8214 = -13.00 [-14.61;-11.39] 6.3%
Lietal 6 -12.4000 0.8661 L J -12.40 [-14.10;-10.70] 6.3%
Azizi et al., 2020 12 -15.1000 1.0793 & -15.10 [-17.22;-12.98] 6.1%
Pathak et al., 2023 12 -10.6000 1.1170 k3 -10.60 [-12.79; -8.41] 6.1%
Kandzari et al., 2025 24 -12.1000 0.4903 -12.10 [-13.06; -11.14]  6.5%
Mahfoud et al., 2022 36 -18.7000 1.3864 - -18.70 [-21.42;-15.98] 5.9%
Random effects model b : | -9.21 [-11.19; -7.23] 100.0%

Heterogeneity: /° = 96.7%, < = 15.4858, p < 0.0001 ! '
20 -10 0 10 20
24h SBP (mmHg)

Figure 3. 24-hour ambulatory systolic blood pressure —
random-effects model; I? = 96.7%, 1> = 15.49, p < 0.0001.

Study Follow-up (mo) MD SE(MD) Mean Difference MD 95%-Cl Weight
AziziM et al., 2018
Azizi M et al., 2023
Kario K et al., 2022
Bohm M et al., 2020
Kandzari et al., 2024
Mathiassen et al., 2016
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Bhatt et al., 2014
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Jiang et al., 2024
Lietal
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-4.4000 0.4800
-5.3000 0.4276

-4.40 [-5.34;-3.46] 7.3%
530 [-6.14;-4.46] 7.4%
360 [-3.77;-343] 7.7%
3.70 [-4.56;-2.84] 7.3%
5.40 [-5.48;-532] 7.7%
-1.70 [-3.73; 0.33] 6.1%
-4.40 [-5.18;-362] 7.4%
-410 [-4.88;-332] 7.4%
330 [-5.16;-1.44] 6.3%
770 [-8.84;-656] 7.1%
6.40 [-7.45,-5.35] 7.2%
-9.20 [-10.53;-7.87]  6.9%
730 [-8.73;-5.87] 6.8%
-8.60 [-9.45;-7.75] 7.4%
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-5.4000 0.0403
-1.7000 1.0353
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Random effects model >
Heterogeneity: I° = 97.6%, ° = 4.1587, p < 0.0001 ] ! [ '
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Figure 4. 24-hour ambulatory diastolic blood pressure —
random-effects model; I? = 97.6%, 1> = 4.16, p < 0.0001.

) CONCLUSIONS

Using the longest available follow-up from
sham-controlled randomized trials, renal
denervation is associated with durable
reductions in both office and 24-hour
ambulatory blood pressure.

Despite substantial heterogeneity, the
pooled effects suggest a clinically
meaningful benefit that persists beyond the
short term.

Future directions

Standardize outcome reporting - explore sources
of heterogeneity - determine which patient
subgroups derive the greatest long-term benefit.

24H AMBULATORY BP
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