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Team Approaches to
Hypertension Management:
New Opportunities for
Interventionalists

A multidisciplinary approach to hypertension is necessary to achieve optimal outcomes, with

interventionalists increasingly involved with the reemergence of promising nonpharmacologic

options such as renal denervation.

By Klevin Roger L. Reyes, MD; Gizem Bilgili, MD; and Florian Rader, MD, MSc

ypertension is the leading modifiable risk
factor for the development of myocardial
infarction, stroke, peripheral vascular disease,
arrhythmias, and chronic kidney disease, caus-
ing morbidity and mortality among 30% of the popula-
tion worldwide."?

Despite the broad availability of several effective
antihypertensive drug classes that counter different blood
pressure (BP)-raising mechanisms, most treated patients
continue to have suboptimal BP control.>¢ At least 10% to
15% of hypertensive patients meet the definition of resis-
tant hypertension, which is associated with chronic acti-
vation of the sympathetic nervous system and an overall
poorer prognosis.® Subsequent polypharmacy may be det-
rimental to medication adherence and thus BP control.®”
Data support this notion, pointing toward an inverse
relationship between the number of medications and
adherence rates? A team-based approach to the diagnosis
and treatment of hypertension is essential. Primary care
physicians carry the main load of managing hypertensive
patients; however, collaboration with hypertension-spe-
cialty physicians—cardiologists, nephrologists, and endo-
crinologists—adds a focus and elevates hypertension from
other comorbidities, provides a comprehensive evaluation
of secondary causes, and aids in recognition of hyperten-
sion-related end-organ damage and subsequent therapies.
In addition, pharmacist-led medication titration programs
may be more effective to achieve BP goals.’

Despite all efforts, uncontrolled hypertension contin-
ues to be seemingly unsurmountable and thus paved the

way for the development of nonpharmacologic methods
to treat elevated BP, the most promising of which is renal
denervation (RDN). If effective and durable, RDN could
alter lifelong hypertension-related risk independently of
medication adherence.

RDN is a minimally invasive procedure that has been
in clinical development for over a decade to treat hyper-
tension by ablating and therefore disabling both efferent
and afferent sympathetic nerves adjacent to the renal
arteries through percutaneous (currently femoral) access.
Attenuation of sympathetic signaling to the kidneys may
eliminate or reduce the effects of the heightened renal
sympathetic nervous activity."

The prospect of RDN becoming a significant aspect of
hypertension management means that interventionalists
may soon play a significant role in the team-based
approach to lowering BP.

THE CEDARS-SINAI HYPERTENSION CENTER
Our hypertension center embraces a collaborative mul-
tidisciplinary approach to the diagnosis, treatment, and
long-term follow-up of patients with hypertension. Most
of our patients are referred to us for difficult, resistant,
or secondary hypertension both from primary provid-
ers as well as specialty providers. One major goal in the
care of these patients is comanagement with referring
doctors. Our team members are hypertension-specialty
certified and include a wide array of specialties: cardiol-
ogy at the core, with consultants in nephrology (patients
with progressive or advanced kidney disease including
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TABLE 1. RDN CRITERIA

Indications

Relative Contraindications

- Persistent uncontrolled hypertension despite prescription of
guideline-recommended antihypertensive medications

- Confirmation of uncontrolled hypertension with out-of-office BP measurement

(eg, ambulatory BP monitoring, home BP)

- Secondary causes of hypertension have been excluded (except obstructive

sleep apnea)
- Elevated cardiovascular risk

- Shared decision-making considering patient preference of RDN over adding

additional antihypertensive medications
- Evaluation of hypertension specialty provider
- Availability of required experience with RDN procedure

- Chronic renal disease (eGFR < 45 mL/min/1.73 m?)

- Type 1 diabetes

- Previous renal artery intervention (angioplasty, stent
implantation) or renal artery anatomy rendering RDN
not feasible

- Age <18 years

- Pregnancy

- Untreated hypertensive patients who have not tried
antihypertensive medications

- Increased bleeding risk (bleeding diathesis, severe
thrombocytopenia, severe anemia)

Abbreviations: BP, blood pressure; eGFR, estimated glomerular filtration rate; RDN, renal denervation.

polycystic kidney disease), endocrinology (patients with
an established or suspected diagnosis of primary aldoste-
ronism, Cushing syndrome, pheochromocytoma, diabe-
tes, congenital adrenal hyperplasia, and glucocorticoid
resistance),’ electrophysiology (postural orthostatic
tachycardia syndromes and autonomic dysfunction),
interventional radiology (adrenal vein sampling as part
of the workup of aldosteronism), and adrenal surgeons.
Although the interventional cardiologist’s role in the
treatment of hypertension has been less important after
the negative trials of renal artery stenting in atheroscle-
rotic renal artery stenosis, balloon angioplasty remains
an important treatment option for patients with drug-
resistant hypertension related to fibromuscular dyspla-
sia.’”? With use of RDN in clinical practice, the role for
interventional cardiologists may see a renaissance. Having
hypertension-trained clinical pharmacists can be effec-
tive in achieving BP goals and thus are an essential part
of our hypertension center.>'® Their role is to provide
patients with proper education and implement strate-
gies to improve compliance with medical therapy. Their
involvement in the prevention of drug interactions is also
a substantial contribution.

RDN: AN OPPORTUNITY FOR
INTERVENTIONALISTS IN HYPERTENSION
CARE
Pathophysiologic Mechanisms of Hypertension

The renal sympathetic nervous system is a well-known
contributor to the complex and multifactorial patho-
physiologic mechanisms of hypertension development
and maintenance." It is composed of the central portion
(ie, nucleus tractus solitarius) and afferent and efferent
sympathetic nerves, innervating essentially every organ
of the human body, including those that affect BP, such
as the heart, adrenal glands, vascular smooth muscle, and
kidneys. The afferent nerves are activated by ischemia,
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chemoreceptors, and baroreceptors and create both stim-
ulating and inhibitory signals affecting overall sympathetic
output. The efferent sympathetic nervous system causes
chronotropic effect and inotropic effect (increased cardiac
output) and vasoconstriction in the peripheral arteries.
In the kidneys, they stimulate renin release, sodium and
water resorption, and a reduction of renal blood flow.
Collectively, these mechanisms lead to elevations in BP."™
Preclinical work demonstrated renal sympathetic nerve
necrosis followed by an intense inflammatory response
and fibrosis after RDN; some residual Schwann cells were
left in place but only produced chaotic, nonfunctional
nerve tissue around the site of ablation. As a result, the
transmission of sympathetic nerve impulses is modulated
at a minimum and completely interrupted at best."”

RDN in Clinical Trials

Since the emergence of catheter-based RDN as a poten-
tial treatment of hypertension, multiple studies have
caused a roller coaster of enthusiasm for RDN as an anti-
hypertensive treatment option. SYMPLICITY HTN-1 and
HTN-2 were the first nonrandomized, proof-of-concept
studies in patients with treatment-resistant hyperten-
sion.”™ The BP reduction in these uncontrolled studies was
substantial and led to the design of the large, sham-con-
trolled SYMPLICITY HTN-3 trial. However, the trial failed
to demonstrate superiority in reducing office and ambula-
tory BP at 6 months as compared with the sham proce-
dure. Several limitations of this trial have been described,
including uncontrolled compliance to background medi-
cations, minimal experience of most RDN international-
ists, a too-proximal focus on renal artery denervation,
and suboptimal uncontrolled background therapies.”
Interestingly, a recently published 3-year follow-up study
showed a significant BP reduction among those who
received RDN compared with those who did not, despite
similarities in medication regimens for both groups.2®?!
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Figure 1. A multidisciplinary team approach to the management of hypertension. ARB, angiotension Il receptor blocker; CCB,
calcium channel blocker.

After SYMPLICITY-HTN 3, most companies in the into a significant reduction of cardiovascular risk.”
denervation field abandoned this technology. However, Furthermore, extension studies such as the Global
after a period of redesigning RDN catheters and creating ~ SYMPLICITY registry and 3-year follow-up data from
optimal study designs, a long list of sham-controlled tri- RADIANCE-HTN SOLO demonstrated durable BP reduc-

als, including patients off antihypertensive medications tions and/or lower medication burden, suggesting the
(RADIANCE-HTN SOLO,?2 SPYRAL HTN-OFF MED?3) absence of waning effects from reinnervation.?®

and patients on standardized background therapy,?*

(RADIANCE TRIO,” RADIANCE 11%6), have been pub- CANDIDATES FOR RDN

lished and unequivocally demonstrated the BP-lowering Although FDA approval of RDN is still pending, the
effect of RDN. The effect size of denervation was identification of the ideal candidate for RDN will be key
lower than in the initial uncontrolled studies, averag- for optimal and cost-effective treatment of patients

ing ambulatory systolic BP reductions of 6 mm Hg and with uncontrolled hypertension. Several United States
office systolic BP of 10 mm Hg, which should translate and other worldwide societies have published position
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statement papers outlining some key patient charac-
teristics for RDN (Table 1).2%3° One key characteristic is
uncontrolled hypertension despite repeated attempts

of adjusting antihypertensive pharmacotherapy. An
increased cardiovascular risk may also elevate a patient’s
candidacy status for RDN. Most societies and hyper-
tension experts also agreed that secondary causes of
hypertension should be ruled out and that patients who
were excluded from RDN trials, specifically those with
advanced kidney disease, should not undergo RDN until
there is supporting evidence for efficacy and safety in this
patient group. For patients in whom noncompliance is
suspected or proven, other approaches to improved com-
pliance should be attempted first. Some of those are the
prescription of long-acting medications with once-daily
dosing, polypills, pharmacist-supervised medication titra-
tion programs, mobile app reminders, and BP self-moni-
toring as positive feedback for the patient (Figure 1).

CONCLUSION

A multidisciplinary approach to the diagnosis and
treatment of hypertension is not only desirable but
necessary to achieve optimal outcomes in this complex
disease. Although the involvement of interventionalists
has been limited to the treatment of renovascular hyper-
tension, RDN will become a substantial opportunity for
a reemergence of interventional approaches to lowering
BP. Although FDA approval for RDN is still pending, it
already has become quite clear who the ideal candidates
for this new technology could be. Continued collec-
tion of real-world data will further guide future position
papers on the selection of ideal candidates. m
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