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While both medical devices and biopharmaceutical drugs 
fall under the heading of new medical products, many 
aspects of developing and bringing medical devices to 
market differ from those for drugs. These include the 
types of preapproval clinical trials conducted and the 
nature of the regulatory landscapes that have been put in 
place by regulatory agencies. In new drug development, 
the classical study design employed in therapeutic 
confirmatory (Phase III) trials is the randomised 
clinical trial (RCT). The correct but longer name is the 
randomised concurrently controlled clinical trial, a name 
that emphasises one important component of the design, 
i.e., that participants randomised to an appropriate 
control treatment arm (a placebo or another active 
compound) participate in the trial at the same time as 
those randomised to the drug treatment arm. That said, 
the term RCT remains common in the literature.  

Resistant Hypertension and Renal Sympathetic 
Denervation (RDN)
High blood pressure (BP), or hypertension, is a stubborn 
medical condition in that some cases require a multi-drug 
regimen to keep BP below desirable target levels. Resistant 
hypertension can be defined as BP levels above specified 
targets (which can vary from treatment guideline to 
treatment guideline and by comorbid conditions such as 

diabetes and chronic kidney disease) despite adherence 
to at least three optimally dosed antihypertensive 
medications of different classes, including a diuretic, or BP 
that requires four or more antihypertensive medications 
to achieve control. Sympathetic innervation of the 
kidneys plays an important role in the pathogenesis of 
hypertension, an observation that led to interest in the 
development of RDN as a potential alternative treatment 
modality for resistant hypertension. Percutaneous RDN 
is a procedure in which radiofrequency energy is applied 
with an endovascular catheter inserted via the femoral 
artery to both renal arteries sequentially, with resultant 
ablation of the sympathetic nerve fibres.

The SYMPLICITY TRIALS
Turner and O’Brien4 summarised these trials. In 
SYMPLICITY HTN-1, 50 participants with resistant 
hypertension were recruited at five investigational sites 
in Europe and Australia. Forty-five received RDN, and five 
did not. The authors reported that RDN causes ‘substantial 
and sustained blood-pressure reduction.’1 They also 
appropriately noted that ‘prospective randomised clinical 
trials are needed to investigate the usefulness of this 
procedure in the management of resistant hypertension.’

Cardiovascular Medical Devices



Journal for Clinical Studies  13www.jforcs.com

In SYMPLICITY HTN-2, participants were randomly 
allocated in a 1:1 ratio to the test treatment group or 
the control treatment group. Those in the test treatment 
group (n = 49) maintained their previous pharmacologic 
treatment and received RDN; those in the control 
treatment group (n = 51) simply maintained their 
previous treatment. Mean baseline BPs for the two groups 
were almost identical. Mean office BP at six months 
was reduced in the treatment group by 32/12 mm Hg 
(systolic BP and diastolic BP, respectively), while mean 
changes from baseline BP for the control group were 1/0 
mm Hg. The authors concluded that RDN can be used 
to ‘substantially reduce blood pressure’ in treatment-
resistant hypertension.2

These results led to much excitement in the clinical 
community, and certain regulatory agencies approved the 
procedure. However, the conclusions from the results were 
not justified. The control group cannot be regarded as an 
adequately controlled control group: their experience in 
the trial (simply maintaining their previously prescribed 
pharmacologic treatment regimen) cannot be equated 
to the experience of the test treatment group, which 
comprised maintaining their previously prescribed 
pharmacologic treatment regimens and also undergoing 
the invasive procedure of RDN.

SYMPLICITY HTN-3 was “a pivotal study designed as 
a prospective, randomised, masked procedure, single-
blind trial evaluating the safety and effectiveness 
of catheter-based bilateral renal denervation for the 
treatment of uncontrolled hypertension.”5 The primary 
efficacy endpoint was the change in office systolic BP 
from baseline to six months. It was therefore the first 

of this trilogy of trials that was appropriately designed 
to allow appropriate inferences from the results: if there 
was compelling evidence that randomised participants’ 
BP was reduced more by having actual RDN than having 
a sham procedure, the effects could be attributed to 
the effects of RDN. However, this was not the case. The 
authors concluded that ‘This blinded trial did not show a 
significant reduction of systolic blood pressure in patients 
with resistant hypertension 6 months after renal-artery 
denervation as compared with a sham control.’3

Lessons Learned from this Case Study
This case study powerfully illuminates the consequences 
of taking shortcuts in experimental clinical research. 
Methodological rigour is the sine qua non of scientific 
pursuit, including the evaluation of the efficacy of new 
medical products. Turner and O’Brien noted that, when 
writing many years ago in the voice of his beloved 
character Sherlock Holmes, Sir Arthur Conan Doyle wryly 
observed that it is a huge mistake to theorise before one 
has acquired the data, since to do so inevitably leads 
one to twist facts to suit theories rather than developing 
theories to suit facts. In the context of the present Watch 
Column, optimal study design in experimental clinical 
research is abandoned at patients’ peril. 
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