














Fig. 3 British and Irish Hypertension Society Adult Hypertension Pathway Therapeutic Management. Reproduced from Lewis et.al. J Hum
Hypertens. 2024;38 [1]: 3-7 [114] under Creative Commons licence CC BY 4.0: http://creativecommons.org/licences/by/4.0/. Footnotes to
Fig. 3: See Lewis et al. J Hum Hypertens. 2024;38 [1]: 3-7 for footnote explanations [114].
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Centrally acting drugs are effective antihypertensives but are
associated with significant side effects such as depression, dry
mouth, somnolence and insomnia. Although clonidine, a centrally
acting α2 agonist showed a similar BP-lowering efficacy to
spironolactone in RH, it appears less well tolerated [134], and
requires more careful and sustained dose titration. Moreover,
there is a risk of rebound hypertension during periods of
nonadherence, and it must be withdrawn slowly to avoid this.
Transdermal formulations could be preferred but are currently not
licensed in the UK. Methyldopa is now rarely used outside
pregnancy, due to its poor tolerability and challenges with dose
titration. Like clonidine, it should be withdrawn slowly.
Hydralazine and minoxidil are direct acting vasodilators and can

cause profound hypotension. Both are licensed in the UK for
severe hypertension. Chronic use leads to fluid retention and
tachycardia – so-called pseudo-tolerance – which reduces their
effectiveness. Hence, they are usually given with β -blockers and
loop diuretics to counteract this. Hydralazine can produce a lupus-
like syndrome particularly in those genetically defined as slow
acetylators, and minoxidil is associated with excess hair growth
and, rarely, pericardial effusion.

Referral to a hypertension specialist
If, after confirming the diagnosis of RH, excluding pseudo resistant
HT and implementing pharmacological and non-pharmacological
interventions, the BP remains above target, referral to a
hypertension specialist should be considered (Fig. 1). This will
enable a more detailed assessment of the secondary causes of
hypertension (Tables 4, 5 and supplementary file), objective
measurements of drug adherence (i.e., DOT and/or antihyperten-
sive drug urine screening [31]) and advice on pharmacological
treatment and an ongoing management plan (Fig. 4).

DEVICE-BASED TREATMENT OF RH
Renal denervation (RDN) has been developed as an interventional
device-based adjunctive strategy to lower BP in individuals with
uncontrolled hypertension. This therapy was developed after
physiological studies demonstrated stimulation of sympathetic
nerve fibres increased arterial BP [135–137]. Initial open-label trials

of predominantly radio-frequency (RF) RDN showed large reduc-
tions in clinic BP [138, 139] but these results were not replicated in
the first RCT [140] leading to a decade long moratorium on the
use of RDN in the UK [141, 142].
Important limitations to the field in general and specifically to

the methodological rigour of the initial studies led to consensus
on further trial design for the so-called 2nd-generation studies,
with a focus on medicines stability, ambulatory BP end-points and
blinded assessments [143, 144].
Second-generation studies have confirmed that while RDN has

a significant BP reduction effect, it is more modest than originally
postulated and is unlikely to result in normalisation of BP values
without additional anti-hypertensive therapy [145–147]. RDN has
been specifically evaluated in people with RH and the available
evidence suggests RDN is an overall safe procedure with renal
artery damage (>50% diameter stenosis and dissection) being
reported in 0.45% of people within the first 6 months [148].
The RADIANCE HTN TRIO trial investigated the addition of

Ultrasound (US)RDN versus a placebo procedure to a three-
medication fixed-dose combination treatment (therefore in true
RH) [145]. The trial confirmed a positive effect of RDN in RH with
placebo-corrected difference in ambulatory BP of ~5mmHg at
2 months (primary end point) [145].
SPYRAL ON MED investigated RF-RDN among people on 1–3

medications (therefore not solely RH), with an initial pilot, non-
powered phase of 80 people which was then used as a Bayesian
informative prior and folded into an extension study (n= 337
total) of the same design. The pilot phase demonstrated a
7.4 mmHg between group difference in 24-h SBP [149]. The
extension phase showed markedly different results to the pilot
phase, with a large fall in BP in the placebo group and failed its
primary end point of change in ambulatory BP at 6 months [146].
These results are consistent with the REQUIRE trial that used US-

RDN in 142 people with RH from South Korea and Japan that
again showed a large reduction in BP in the placebo group,
matching that seen in the active arm [150].
Based on these findings, the BIHS supports the recent NICE

guidance [IPG754] on the use of RDN in people with RH when all
other therapeutic avenues have been exhausted and the patient
fully understands the limitations of the procedure and the

Fig. 4 Therapeutic management of resistant hypertension. BP blood pressure, HT hypertension, CKD chronic kidney disease, HF heart
failure, T2DM type 2 diabetes mellitus, DOT directly observed therapy.
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unpredictability of the effect on BP lowering. However, more
robust long term data are required before the widespread use of
RDN in clinical practice [151].

RESEARCH RECOMMENDATIONS
In recent years, new drugs have been developed that may have a
role in the treatment of RH including endothelin antagonists,
aldosterone synthase inhibitors, novel nsMRAs, and inhibitors of
angiotensinogen production by the liver with small interfering
RNA (siRNA), as well as SGLT2 inhibitors, Glucagon-like peptide-1
(GLP-1) agonists, atrial natriuretic peptides and aminopeptidase A
inhibitors. Among those agents:

● The endothelial antagonist aprocitentan has proven safety
and efficacy data in RH [152, 153] and was approved by the US
Food and Drug Administration (FDA) for use in combination
with other antihypertensive agents in adults with RH.

● Among nsMRA, finerenone has been approved in the UK for
treatment of CKD and diabetes, but is not expected to play a
major role in the management of RH because of its modest
impact on BP.

● The angiotensin receptor/neprilysin inhibitor (ARNi) sacubitril/
valsartan was initially developed for hypertension (and has
been approved for this indication in Japan) but is currently
only licensed for heart failure in the UK. In a post hoc
subgroup analysis, sacubitril/valsartan lowered BP in adults
with both heart failure with preserved ejection fraction
(HFpEF) and resistant hypertension [154].

● SGLT2 inhibitors have shown favourable effects on CVD events
and renal haemodynamics in people with and without type 2
diabetes, and in heart failure trials where they also lower BP
[155].

● GLP-1-based agonists reduce BP and could represent an
adjunctive treatment for people with hypertension and
obesity [156].

There are however several gaps in the current evidence-base that
require further research to optimise the investigation and manage-
ment of RH (Table 6). For example, despite the availability of several
pharmacological classes of antihypertensive drugs, studies assessing
the efficacy of specific combinations are lacking and treatment is still
not based on a personalised approach. Autonomous aldosterone
production is a common feature in people with RH and further work
is required to elucidate pathophysiological mechanisms. In addition,
it is still unclear if, aside from hypertension control, MRAs (such as
spironolactone) are superior compared to other agents (such as
amiloride) in preventing major adverse cardiovascular events
(MACE) in subjects with RH. The role of aldosterone synthase
inhibitors and nsMRAs is still not defined in RH. SGLT2 inhibitors
used in diabetes, heart failure and CKD also reduce BP and weight
but are not currently licenced for BP control alone. Finally, although
anti-obesity drugs such as GLP-1 agonists have revolutionised the
treatment of obesity, their role in management of RH has not been
extensively investigated.

SUMMARY

What is known about this topic

● People living with resistant hypertension are at high risk of
adverse cardiovascular and renal outcomes.

● Management, investigations and treatment for resistant
hypertension varies across the globe.

What this study adds

● This BIHS statement provides a practical framework to
facilitate the delivery of high-quality and consistent care to
people living with resistant hypertension.

● We highlight important future research questions to improve
outcomes for people living with resistant hypertension.

DATA AVAILABILITY
All data generated and analysed for the development of this statement are included
in this published article.
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