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Introduction: Catheter-based renal denervation selectively reduces renal sympathetic efferent
activity and is accompanied by an increase in renal blood flow and reduction in plasma renin activity.
Thus, ablation of afferent and efferent renal nerves in patients with treatment-resistant hypertension
probably leads to reductions in blood pressure. Material and methods: The present study
conducted a non-randomized case-control study and enrolled 15 patients who underwent renal
denervation therapy for resistant hypertension as cases and 16 patients who were on medical
management for resistant hypertension served as controls. Results: It was found that catheter
based renal denervation is safe, significantly reduces blood pressure at 1 month, 3 months and 6
months of follow-up without any major adverse events. It was observed that a significant BP
reduction when compared to patients only on medical therapy. The mean number of drugs
decreased significantly in the denervation group in follow-up. Conclusions: Though the present
study showed a significant BP reduction in patients with renal denervation, a significant effect on BP
was not observed in a large randomized trial simplicity HTN-3 and major criticism was on the trials
design and neuroscience failings. Even today the clinical dilemma is still continuing and further
evaluation in rigorously designed clinical trials are necessary to validate alternative methods of renal
denervation or to confirm previously reported benefits of renal denervation. The current study
anticipate that future trials will also address the effectiveness of renal denervation in disease states
other than hypertension.
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Introduction
Resistant hypertension is defined as uncontrolled
blood pressure despite the use of optimal doses of
three antihypertensive agents, of which one is a
diuretic. Using this definition prevalence of resistant
hypertension can be as high as 30% in some recent
studies [1,2]. The kidney is richly innervated with
baroreceptors and chemoreceptors.

Renal denervation reduces whole-body
noradrenaline spillover and reduces sympathetic
nerve traffic to the skeletal muscle vasculature, as
measured by muscle sympathetic nerve activity
after renal sympathetic denervation. Catheter-based
renal denervation selectively reduces renal
sympathetic efferent activity and is accompanied by
an increase in renal blood flow and reduction in
plasma renin activity.

Thus, ablation of afferent and efferent renal nerves
in patients with treatment-resistant hypertension
probably leads to reductions in blood pressure [3].
Hence, the study was planned to assess the safety
and effectiveness of renal denervation in patients
with resistant hypertension.

Patients and Methods
Setting: The study was conducted in a tertiary care
government general hospital (Osmania General
Hospital, Hyderabad) after institutional ethics
comittee approval.

Study duration: The study was conducted over a
duration of 2 years. Patients were recruited from
cardiology outpatient department and informed
consent has been obtained from all the patients.

Study type: The study was a non randomized case
control study where 15 patients were enrolled who
underwent renal denervation therapy for resistant
hypertension as cases and 16 patients who were on
medical management for resistant hypertension
served as controls.

Inclusion criteria- Patients aged 18–85 years with
a systolic blood pressure of 160 mm Hg or more
(≥150 mm Hg in patients with type 2 diabetes),
despite compliance with three or more
antihypertensive drugs were included.

Exclusion criteria- Patients with valvular heart
disease, pregnancy or planned pregnancy during the
study, a history of myocardial infarction, unstable
angina, or cerebro-vascular accident in the previous

6 months, patients with hemodynamically significant
renal artery stenosis, previous renal artery
intervention, or renal artery anatomy that precluded
treatment (defined as <4 mm diameter, <20 mm
length, or more than one main renal arteries) in
RDN group and patients who did not give written
valid consent were excluded from the study.

Primary endpoints:1) Change in average office-
based measurements of systolic blood pressure
(SBP), diastolic blood pressure (DBP) and mean
blood pressure (MBP) from baseline to 6 months in
both cases and controls. 2) Comparison of Blood
pressure reduction between cases (after RDN) and
controls (with drug therapy) at 6 months

Secondary endpoints:1) Acute procedural safety
in RDN group and adverse drug reactions in
controls. 2) Chronic procedural safety (reduction of
eGFR >25% or new stenosis >60%/ renal artery
aneurysm at 6 months) in cases and cardiovascular
mortality at 6 months in both groups

Data collection procedure: Eligible patients were
treated either with the renal denervation or medical
therapy with subsequent follow-up to 6 months.
Assessment included physical examination,
recording baseline blood-pressure and renal function
measurements. Renal artery anatomical screening
with renal duplex, computed tomography, MRI, or
renal angiography to confirm anatomical eligibility.
Baseline serum creatinine, spot urine albumin-to-
creatinine ratio, electrolytes, eGFR, 24-h ABPM
before inclusion in RDN group at baseline were
recorded.

Patients (cases and controls) were followed up at 1,
3 and 6 months. At follow up renal artery Doppler or
renal CT angiography or renal MRA was done to
assess the renal artery for stenosis,
pseudoaneurysm or dissection in RDN group. A 7f
femoral sheath was introduced into the right
common femoral artery and diagnostic renal
angiography was done using Judkins right catheter.

After the knowledge of renal vascular anatomy, the
treatment catheter (conventional radio-frequency
ablation catheter) was introduced into each renal
artery via femoral access. Conventional catheter
was used, unlike simplicity catheter used in
simplicity trials because of cost constraints.
Procedure was done in local anesthesia and under
conscious sedation using midazolam and fentanyl.
Post procedure sedation and analgesia were used if
required.
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Discrete, radiofrequency ablations were applied
lasting up to 2 min each and of 8 watts or less to
obtain up to six ablations separated both
longitudinally and rotationally within each renal
artery. Simultaneous bilateral renal artery
denervation was performed in all patients. Triplicate
office blood pressures were measured with standard
joint national committee VIII guidelines [4].

Averages of the triplicate measures was used.
Patients were instructed to remain adherent to their
prescribed anti hypertensive drugs. Information
regarding medications and doses at all follow-up
time points was collected. The enrollment criteria,
evaluation of patients and study procedure were
same in control group except for that the controls
are continued on optimal medical therapy instead of
denervation therapy. Patient’s blood pressures were
recorded at every OPD visit and any change in
medications (either decrease or increase in doses or
drugs) noted. Strict compliance to medications was
ensured with counseling and frequent phone calls if
required.

Data analysis: Outcomes were assessed for safety,
effectiveness of renal sympathetic nerve
denervation, and change in office blood pressure in
both cases and controls. Mean changes were
calculated in the office blood pressures from
baseline. Analysis was done with SPSS version 21.0.

Results
The mean age of the renal denervation group and
drug therapy group are 49.4±13.3 years and
55.6±7.7 years respectively. 66.7% (n=10) of the
renal denervation group and 56.3%(n=9) of the
drug therapy group are constituted by males. There
is no statistically significant difference in age and
sex distribution among both the groups (p = 0.552).
Only one female patient in the RDN group and 2
patients in drug therapy group are known cases of
hypothyroidism and on hormone supplementation.
There is no statistically significant difference in the
prevalence of smoking habit, diabetes, drug
therapy, coronary artery disease, renal disease
among the two groups (p = 0.433). The mean SBP,
DBP and MBP at baseline in the renal denervation
group are 190.7±25.8, 100.7±11.6 mm of Hg and
130.7±15.5 mm of Hg respectively. The mean SBP,
DBP and MBP at baseline in the drug therapy group
are 183.1±14.5 mm of Hg, 105.6±6.3 mm of Hg
and 131.5±8.0 mm of Hg respectively. The
differences at baseline are not statistically
significant.

The mean SBP, DBP and MBP at 1 month after
procedure in the renal denervation group are
136.6±11.8 mm of Hg, 80.7±5.9 mm of Hg and
99.3±7.4 mm of Hg respectively. The mean SBP,
DBP and MBP at 1 month in the drug therapy group
are 163.8±9.6 mm of Hg, 99.4±2.5 mm of Hg and
120.8±4.5 mm of Hg respectively. The mean
differences of SBP, DBP, MBP at 1 month after
procedure of the renal denervation group from drug
therapy group are -27.1±3.84 mm of Hg, -18.7±1.6
mm of Hg, -21.5±2.17 mm of Hg respectively. The
difference is statistically significant (p < 0.005).

The mean SBP, DBP and MBP at 3 months after
procedure in the renal denervation group are
134.7±13.6 mm of Hg, 81.3±5.2 mm of Hg and
99.1±7.4 mm of Hg respectively. The mean SBP,
DBP and MBP at 3 months in the drug therapy group
is 156.9±13.0 mm of Hg, 95.6±6.3 mm of Hg and
116.0±7.7 mm of Hg respectively. All the values are
lower in renal denervation group and the mean
differences of SBP, DBP, MBP in renal denervation
group from drug therapy group at 3 months are
-22.2±4.78 mm of Hg, -14.3±2.1 mm of Hg and
-16.9±2.7 mm of Hg respectively. This difference is
statistically significant (p < 0.005)

Fig-1: The mean blood pressure (MBP)
reduction in the renal denervation group at 6
months.

Fig-2: The SBP, DBP and MBP reductions in
both renal denervation group and drug therapy
group at 6 months.

 

Raghuram P. et al: Comparison of medical therapy with renal denervation

International Journal of Medical Research and Review 2019;7(6) 561



The mean SBP, DBP and MBP at 6 months after
procedure in the renal denervation group are
135.3±16.9 mm of Hg, 83.3±8.2 mm of Hg and
100.7±10.8 mm of Hg respectively. The mean SBP,
DBP and MBP at 6 months in the drug therapy group
are 152.0±12.1 mm of Hg, 94.7±9.2 mm of Hg and
113.8±9.7 mm of Hg respectively.

All the values are lower in renal denervation group
(Figure 1) and the mean differences of SBP, DBP
and MBP at 6 months are -16.7±5.4 mm of Hg,
-11.3±3.2 mm of Hg and -13.1±3.7 mm of Hg
respectively. This difference is statistically significant
(p= 0.002) (Figure 2). Table 1 shows the mean fall
in absolute BP recordings in renal denervation group
when compared to drug therapy group.

Table-1: Mean fall in absolute BP recordings.
 RDN RDN RDN DRUG Rx DRUG Rx DRUG Rx

SBP DBP MBP SBP DBP MBP

1 mon ΔBP 54 20 31.3 19.4 6.3 10.6

3 mon ΔBP 56 19.3 31.6 26.2 10 15.4

6 mon ΔBP 55.3 17.3 30 32 11.3 18.2

The mean number of drugs at 6 months post
procedure in the renal denervation group is 2.5
compared to 4.0 ± 0.5 in the drug therapy group (p
= 0.001). There was no statistically significant
change in eGFR pre and post intervention in both
the groups.

There were two adverse effects reported in the
study population, one patient required a transfusion
for groin hematoma and another patient developed
a femoral pseudo-aneurysm at the puncture site
which was managed surgically. One patient died
during the study period in the drug therapy group at
5 months and was excluded from analysis of six-
month blood pressures. The cause of death is
hemorrhagic CVA.

Discussion
Hypertension is the most common condition seen in
primary care and leads to myocardial infarction,
stroke, renal failure, and death if not detected early
and treated appropriately. Identifiable causes of
hypertension like chronic Kidney Disease,
coarctation of aorta, cushings syndrome, drug
induced causes, obstructive uropathy,
pheochromocytoma, primary aldosteronism and
other mineralocorticoid states, renovascular
hypertension, sleep apnea, thyroid and parathyroid
abnormalities should be screened and treated
before labeling it as essential hypertension.

Appropriate investigations should be conducted
when there is a high index of suspicion of an
identifiable cause [5]. More than two-thirds of
hypertensive individuals cannot be controlled on one
drug and will require two or more antihypertensive
agents selected from different drug classes.
Resistant hypertension is defined as the failure to
achieve goal BP in patients who are adhering to full
doses of an appropriate three-drug regimen that
includes a diuretic.

The hypothesis of hypertension being related to
diseases of kidney was entertained way back in
1827 by Richard Bright. However, this notion
remained con troversial until Goldblatt et al.
discovered a clear rela tionship between renal
ischemia and hypertension in 1934 proving an
unequivocal role of the kidney in blood pressure
regu1ation [6].

After initial work by Danielopolu, Bruning and Pende
in 1923, several surgeons performed various
degrees of sympathectomy with less aggressive to
more complete techniques such as the removal of
all thoracic and upper three lumbar ganglia together
with the splanchnic nerves and the coeliac ganglion
[7]. However, surgical techniques for management
of resistant hypertension are obsolete now and only
of historical importance.

It is well known that the kidney has major role in
blood pressure regulation by pressure natriuresis
and sodium balance as well as neurohormonal
factors and its influence on the sympathetic nervous
system acti vity. This complex interplay of various
neurohormones in the pathogenesis of hypertension
has been an intense area of research.

Vascular resistance, sodium balance, extracellular
fluid volume and sym pathetic activity is influenced
by the renin-angiotensin-aldosterone system
(RAAS). Efferent renal sympathetic nerves innervate
the preglomemlar and postglomerular vasculature,
all elements of the juxtaglornerular apparatus and
vir tually all segments of the nephron in both cortical
and medullo-papillaiy regions. It releases nor
epinephrine as the primary neurotransmitter.

The cell bodies of these afferent sympathetic fibres
are located in the dorsal root ganglia and are
connected to the autonomic cen ters in the central
nervous system (mainly within the paraventral
nucleus of the hypothalamus). They con tain
substance P, calcitonin gene-related peptide and
adenosine as the primary neurotransmitter.
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The signals are transmitted to the spinal cord and
central nervous system via afferent fibers. Both
efferent and afferent fibers enter and exit the
kidneys within the adventitia of the renal arterial
wall. Sympathetic nervous system regulates the
renin secretion by two mechanisms. First by
intrarenal baroreceptors of the afferent arterioles
sen sitive to changes in renal arterial
perfusion(mechanoreceptors) and second by
alterations in the delivery of sodium chloride to the
macula densa cells of the distal tubule
(chemoreceptors). The importance of the sym- 
pathetic nervous system has increasingly been reco- 
gnized in regulation of blood pressure.

Afferent sym pathetic fibers from the kidney also
directly influence the overall sympathetic tone [8].
Variety of cardiovascular diseases such as
congestive heart failure, myocardial infarction and
kidney dis eases as well as in metabolic conditions
including diabetes mellitus, obesity and the
metabolic syn drome are attributed to sympathetic
overactivity [9]. Renal afferent nerve activity is
increased in presence of ischemia or hypoxemia.

Renal afferent nerves further influences the overall
sympathetic adrenergic activity by modulating
posterior hypothalamic activity. Chronically elevated
renal afferent activity seen in chronic renal failure is
a major contributor to the initiation and
maintenance of a high renal and overall sympathetic
efferent activity. This may lead to adverse conse- 
quences including hypertension, vascular remodel- 
ing, left vermicular hypertrophy, ventricular arrhyth- 
mias and sudden cardiac death [10].

In summary, the kidney is a sensory organ richly
innervated with baroreceptors and chemoreceptors.
These receptors transmit information via afferent
sym pathetic fibers to the areas in the central
nervous system that have a pivotal role in blood
pressure con trol. Stimulation of these renal
receptors either by ischemic metabolites, or by
uremic toxins, or by electrical impulses, evoke reflex
increases in sympathetic nerve activity and blood
pressure [11].

Based on the above described role of the
sympathetic nervous system in the pathophysiology
of hypertension, the proven results of surgical
sympathectomy and nephrectomy in various
previous animal models and humans, the high
prevalence and our inability in the optimal
treatment of resistant hypertension in routine
clinical practice despite a wide array of

Antihypertensive medications and, impor tantly, with
the advent of innumerable transcatheter tools to
selectively denervate the kidney without affecting
the remainder of the abdo minal and pelvic nervous
system, the concept of catheter based renal
sympathectomy or renal denervation was evaluated
in various clinical trials. Of all the trials, simplicity
HTN trials are the major randomized trials.

To explore the feasibility, safety and efficacy of
selective renal sympathectomy via a radiofrequency
catheter positioned into the renal arteries percuta- 
neously, in 2007, a non-randomized prospective trial
(Simplicity HTN 1) [12,13,14] was initiated in
patients with resistant hypertension. The
denervation of the renal sympathetic nerves was
performed with a specifically designed catheter,
Ardian Symplicity® Catheter. Forty-five patients
were inclu ded and treated with renal denervation.

They concluded that Catheter-based renal
denervation causes substantial and sustained blood-
pressure reduction, without serious adverse events,
in patients with resistant hypertension. Simplicity
HTN 2 [15] followed the first trial and was a
multicentre, prospective, randomised trial, in which
patients who had a baseline systolic blood pressure
of 160 mm Hg or more (≥150 mm Hg for patients
with type 2 diabetes), despite taking three or more
antihypertensive drugs, were randomly allocated in
a one-to-one ratio to undergo renal denervation
with previous treatment or to maintain previous
treatment alone (control group) at 24 participating
centers.

52 patients who underwent renal denervation and
51 (94%) of 54 controls were assessed for the
primary endpoint at 6 months. Office-based blood
pressure measurements in the renal denervation
group reduced by 32/12 mm Hg (SD 23/11,
baseline of 178/96 mm Hg, p<0·0001), whereas
they did not differ from baseline in the control group
(change of 1/0 mm Hg [21/10], baseline of 178/97
mm Hg, p=0·77 systolic and p=0·83 diastolic).

They concluded that catheter-based renal
denervation can safely be used to substantially
reduce blood pressure in treatment-resistant
hypertensive patients. After proof of concept, safety
and favorable effects shown in both the above trials,
a prospective, single-blind, randomized, sham-
controlled trial was planned (Simplicity HTN 3) [16],
[17]. Patients with severe resistant hypertension
were randomly assigned in a 2:1 ratio to undergo
renal denervation or a sham procedure.
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The primary efficacy end point was the change in
office systolic blood pressure at 6 months; a
secondary efficacy end point was the change in
mean 24-hour ambulatory systolic blood pressure.
The primary safety end point was a composite of
death, end-stage renal disease, embolic events
resulting in end-organ damage, renovascular
complications, or hypertensive crisis at 1 month or
new renal-artery stenosis of more than 70% at 6
months.

A total of 535 patients underwent randomization.
The mean (±SD) change in systolic blood pressure
at 6 months was -14.13±23.93 mm Hg in the
denervation group as compared with -11.74±25.94
mm Hg in the sham-procedure group (P<0.001 for
both comparisons of the change from baseline), for
a difference of -2.39 mm Hg (95% confidence
interval [CI], -6.89 to 2.12; P=0.26 for superiority
with a margin of 5 mm Hg). This 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.

The present findings of renal denervation using a
catheter-based approach for the treatment of 15
patients with resistant hypertension and follow up of
16 patients of resistant hypertension on optimal
medical therapy showed that renal denervation led
to a large and persistent decrease in blood
pressure. This was achieved in patients resistant to
multiple existing antihypertensive drug types and
the fall in blood pressure at 1, 3 and 6 months were
more significant in renal denervation group than
drug therapy group.

However, the blood pressure response was also
significant in drug therapy group at 1, 3 and 6
months when compared to baseline blood
pressures. Moreover, reduction of blood pressure
was evident as early as 1 month, was further
reduced at 3 months, and persisted through
subsequent assessment at 6 months. The present
study design is similar to simplicity HTN 2 study
except that current was a non-randomized study. In
simplicity HTN 1 trial post procedure office BP
recordings were reduced by 20/10, 24/11, 25/11,
23/11, 26/14, and 32/14 mm Hg at 1, 3, 6, 12, 18,
and 24 months, respectively. In simplicity HTN 2
trial office-based blood pressure measurements in
the renal denervation group reduced by 32/12 mm
Hg (p<0・0001), whereas they did not differ from
baseline in the control group (p=0.77 systolic and
p=0.83 diastolic).

Between group differences in blood pressure at 6
months were 33/11 mm Hg (p<0 ・ 0001). Our
results show that our findings are in line with
previous randomized studies on renal denervation
like simplicity HTN 1 and simplicity HTN 2. Simplicity
HTN 1 did not have a control group and compared
blood pressures after renal denervation with
baseline blood pressures.

The blood pressure reduction response of renal
denervation group in the present study is also
similar to simplicity HTN 1 trial. To overcome the
selection bias and Hawthorne effect, the current
study was planned to include control population
similar to simplicity HTN 2. The blood pressure
response in our patients is larger than what was
achieved in simplicity HTN 2. There could be 2
reasons for the above response. Firstly, control
group in simplicity HTN 2 did not show any
significant fall in BP over 6 months, whereas our
control group also showed a significant fall in BP
from baseline at 6 months. So, the response in our
denervation group could have been additive.
Simplicity HTN 2 investigators explained the lack of
fall in BP in control group suggesting that the blood
pressures could have been reduced to reach a
plateau over the 2 weeks of enrollment period with
optimization of drug doses.

However, the current study enrolled the controls
right from their first or second visit in cardiology
OPD which can explain the occurred response.
Secondly some bias and Hawthorne effect cannot be
excluded completely in the present study as it was a
non-randomized study. Noradrenaline spillover from
the kidneys was not measured in the present study
due to financial constraints. The present study had a
total of 4 CKD patients in renal denervation group
and none of them had any worsening of their
baseline renal function until 6 months of follow up
after the procedure. These findings are also
consistent with previous similar trials.

Simplicity HTN-3 and its aftermath: The findings
of simplicity HTN 3 contradicted the earlier
published data regarding renal denervation.
Simplicity HTN-3 trial underscores the importance of
conducting blinded trials with sham controls in the
evaluation of new medical devices before their
clinical adoption. However, a limitation of simplicity
HTN 3 trial was that medication adherence could not
be confirmed. The results of this trial are specific to
the catheter tested and cannot necessarily be
generalized to other denervation systems [18].
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There has been one other sham-controlled study,
Simplicity Flex which failed to show benefit of RDN
in BP lowering over doing a renal angiogram [19].
The results of other rigorously executed randomized
controlled trials using the same or similar catheter
systems like RAPID, Reduce-HTN, EnligHTN and
DENERHTN [20] showed significant benefit of renal
denervation in the treatment of resistant
hypertension, whereas, the results of Oslo RDN [21]
and Prague-15 [22] were not so favorable.

A recent meta-analysis of 15 RCTs by Agasthi P et al
[23] showed no significant benefit of RDN on blood
pressure control in patients with resistant
hypertension. Subgroup analysis of sham control
studies showed a modest benefit in 24 hr. systolic
blood pressure at 6 months with RDN.

They concluded that, based on the current evidence,
patients with resistant hypertension and no
identifiable secondary cause, maximized on lifestyle
interventions and medical therapy by a hypertension
specialist may benefit from renal denervation with
an experienced operator. When renal denervation
efficacy was assessed, using measurements of the
spillover of norepinephrine from the renal
sympathetic nerves to plasma, the only test
validated to this point, denervation in simplicity HTN
3 patients was found to be incomplete and
nonuniform between patients [24].

A Post hoc analysis of simplicity HTN 3 study by
Kandzari DE et al showed that several potential
confounding factors may partially explain the
unexpected blood pressure responses in both the
sham control and RDN groups suggesting how
important the design of subsequent research should
be to evaluate the potential role of RDN in the
treatment of resistant hypertension [25].

Even today the clinical dilemma is still continuing
[26] and further evaluation in rigorously designed
clinical trials are necessary to validate alternative
methods of renal denervation or to confirm
previously reported benefits of renal denervation.

Various Novel Renal Denervation Technologies are
also emerging (Image 3) and are in the pipeline. As
the technology advances more clinical benefit is
anticipated with newer ablation systems. With
better understanding of the renal neuroanatomy
and neurophysiology, RDN may be more successful
if attention is given to the more distal segments of
the artery where it is easier to access the nerves
[27].

Fig-3: Various emerging Novel Renal
Denervation Technologies.

A - Boston scientific V2 RDN system, B – St Jude
Medical EnlightHTN Multi Electrode RDN system, C –
Mercator Medsystems Bullfrog Microinfusion
catheter, D – Recor Paradise percutaneous RDN
system, E Sound Interventions Sound 360 catheter,
F – Kona Medical Surround Sound system (graphic
representation), G – Coviden Maya One shot system

Limitations
The present study was a non-randomized case
control study. Conventional RF ablation catheter has
been used instead of simplicity Adrian system in our
patients due to financial constraints. However, the
current study achieved excellent safety and
sustained blood pressure reduction response with
our system similar to the response achieved in
simplicity HTN trials 1 and 2. This catheter may be a
cheaper alternative to simplicity Adrian system
particularly in developing countries like India.
Vigorous screening for secondary causes of hyper- 
tension was not performed. Study population is
small.

Conclusion
Overall, the study has shown that a simple catheter-
based procedure to ablate renal sympathetic nerves
could result in persistent reductions of blood
pressure in patients with resistant hypertension. A
significant BP reduction was observed when
compared to patients on medical therapy. However,
a significant effect on BP was not observed in a
large randomized trial simplicity HTN-3 and major
criticism was on the trials design, neuroscience
failings and other limitations as discussed. The
present study anticipate that future trials will
address the effectiveness of renal denervation in
resistant hypertension and also in disease states
other than hypertension.
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What do the current study add
to the existing knowledge?
This study shows that renal denervation is feasible,
can be done at a low cost safely in patients with
resistant hypertension and has a large bearing in
low resource settings like India. However, it cannot
be recommended yet, to all patients with resistant
hypertension due to the lack of concrete evidence in
the major trials.
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