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Hypertension is a major risk factor for cardiovascular disease [1].
Hypertension is present in 69% of patients with a first myocardial
infarction [2], in 77% of patients with a first stroke [2], in 74% of
patients with congestive heart failure [2], and in 60% of patients
with peripheral arterial disease [3]. Hypertension is also a major risk
factor for a dissecting aortic aneurysm, sudden cardiac death, angina
pectoris, atrial fibrillation, diabetes mellitus, the metabolic syndrome,
chronic kidney disease, thoracic and abdominal aortic aneurysms, left
ventricular hypertrophy, vascular dementia, Alzheimer’s disease, and
ophthalmologic disorders [1].

A statement from the American Heart Association diagnosed
resistant hypertension as a blood pressure remaining above goal despite
the use of 3 optimally dosed antihypertensive drugs from different
classes, with one of the drugs being a diuretic [4]. The National Institute
for Health and Clinical Excellence guideline suggests that the 3 drugs
should be an angiotensin-converting enzyme inhibitor or angiotensin
blocker plus a calcium channel blocker plus a thiazide-type diuretic [5].

Before a patient is considered to have resistant hypertension,
pseudo-resistant hypertension and white coat-resistant hypertension
must be excluded [5,6]. Poor patient compliance, inadequate doses
of antihypertensive drugs, inadequate choice of combinations of
antihypertensive drugs, poor office blood pressure measurement
technique, and having to pay for costs of drugs are factors associated
with resistant hypertension [1,7].

Factors contributing to resistant hypertension include obesity, excess
dietary sodium, excess alcohol intake, use of cocaine, amphetamines,
non-steroidal anti-inflammatory drugs, contraceptive hormones,
adrenal steroid hormones, sympathomimetic drugs (nasal decongestants
and diet pills), erythropoietin, licorice, herbal supplements such as
ephedra, progressive renal insufficiency, and inadequate diuretic
therapy [5]. Secondary causes of resistant hypertension include
primary hyperaldosteronism, renal artery stenosis, renal parenchymal
disease, obstructive sleep apnea, coarctation of the aorta, Cushing’s
syndrome, pheochromocytoma, hyperthyroidism, hypothyroidism,
and intracranial tumors [5,8].

Patients with resistant hypertension have an increased incidence
of cardiovascular events [9,10]. Therefore, more effort is indicated to
improve clinical outcomes in these patients.

Some data support the use of spironolactone as a fourth drug
in the treatment of resistant hypertension if the serum potassium
level is < 4.5 mmol/L [5,11]. New drugs and device therapy with
percutaneous transluminal radiofrequency sympathetic denervation of
the renal arteries and carotid baroreflex activation are currently under
investigation for treatment of resistant hypertension [12].

Catheter-based percutaneous renal denervation therapy to ablate
the sympathetic fibers along the renal artery has generated great
enthusiasm among physicians treating resistant hypertension [13]. At
24-month follow-up after catheter-based renal sympathetic denervation
of 153 patients with resistant hypertension, postprocedure office blood
pressure was 32/14 mm Hg lower without significant adverse events in

the Symplicity HTN-1 study [14]. At 12-month follow-up after catheter-
based renal sympathetic denervation of 49 patients with resistant
hypertension in the initial renal denervation group, postprocedure
office systolic blood pressure was 28.1 mm Hg lower in the Symplicity
HTN-2 study [15]. At 6-month follow-up after catheter-based renal
sympathetic denervation of 35 patients with resistant hypertension
in the crosover renal denervation group, postprocedure office systolic
blood pressure was 23.7 mm Hg lower in the Symplicity HTN-2 study
[15]. In the crossover group, 1 patient had renal artery stenting for renal
artery dissection, and 1 hypotensive episode resolved with medication
adjustment [15].

A meta-analysis was performed of 12 studies with a total of
561 patients investigating use of catheter-based renal sympathetic
denervation for treating patients with resistant hypertension [13].
These studies included 2 randomized controlled trials with 133 patients,
1 observational study with a control group with 50 patients, and 9
observational studies without a control group with 396 patients. At a
median follow-up of 6 months, renal sympathetic denervation caused a
reduction of blood pressure of 28.9/11.0 mm Hg [13].

The European Society of Hypertension position paper summarizes
current evidence, unmet needs, and practical recommendations on
use of renal sympathetic denervation to treat resistant hypertension in
hypertension excellence centers [16]. This therapy is currently approved
for treatment of resistant hypertension in Europe and in Canada [13].

Despite these results, this author has stated at medical meetings that
renal sympathetic denervation for treatment of resistant hypertension
is a very exciting development but needs long-term cardiovascular
outcome data which are not available and which needs a large-scale
prospective study of patients with resistant hypertension randomized
to this interventional procedureversus a sham procedure control arm.
Long-term cardiovascular outcome data are not yet available. However,
the Symplicity HTN-3 study has just been reported in the press to state
that renal sympathetic denervation using a Medtronic Symplicity catheter
system to treat resistant hypertension was no better than a sham-control
arm in reducing office systolic blood pressure at 6 months [17].

The Symplicity HTN-3 study randomized 535 patients with
treatment resistant hypertension to renal sympathetic denervation
using a Medtronic Symplicity catheter system or to a sham-control
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arm. At 6-month follow-up, the primary end point of the change in
office systolic blood pressure at 6 months was not significantly different
between both treated groups [17]. This study is the largest and best study
investigating the efficacy of renal sympathetic denervation in treating
resistant hypertension and the only study to use an appropriate sham-
control arm. I commend Medtronics for conducting this study. This
study is another study showing why appropriate controls are needed
in clinical studies to avoid the powerful placebo effect. Deepak Bhatt,
MD, one of the co-principal investigators of this trial, stated in a press
interview on January 9, 2014 that the data from this trial are currently
being analyzed and will be submitted for peer review, presentation, and
publication.
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