Effect of Renal Nerve Denervation for Resistant
Hypertension in Thai Patients:
A Report of the First Cases Series in Thailand

Nattawut Wongpraparut MD, FACP, FACC*, Damras Tresukosol MD, FAPSIC**,
Weeranuj Roubsantisuk MD***, Peera Buranakitjaroen MD***,
Chuhakasem Chotivoraniyakul MD**, Rungtiwa Pongakasira BSc**

* Division of Cardiology, Department of Medicine, Faculty of Medicine Siriraj Hospital, Bangkok, Thailand
** Her Majesty’s Cardiac center, Faculty of Medicine Siriraj Hospital, Bangkok, Thailand
*** Division of Hypertension, Department of Medicine, Faculty of Medicine Siriraj Hospital, Bangkok, Thailand

Background: Hypertension is a major contributor to death. A significant portion of the patients is still in resistant hypertension
with current medical treatment. Renal nerve denervation can reduce sympathetic activity, and subsequently reduce BP in
western population.

Objective: To evaluate the effect of renal nerve denervation in treatment of resistant hypertension in Thai patients.

Material and Method: The present study is a case series of the first four Thai patients who underwent renal nerve denervation
at Faculty of Medicine Siriraj Hospital. All patients had resistant hypertension. Baseline medical records, including demographic
data, baseline systolic and diastolic blood pressure (BP), ambulatory BP monitoring, number and dose of anti-hypertensive
medications before and after renal nerve denervation, were recorded. Patients were followed-up at 1 month, 3 month and 6
months after the procedure.

Results: Patients were taking antihypertensive medications ranging from 5 to 8 types of drug classes, but in all cases, their
blood pressure was still not under control at baseline range from 160-190 of systolic BP and 100-120 mean BP. One of the
patients had a history of hemorrhagic stroke as a consequence of un-control hypertension. All of them had blood pressure
reduction immediately at the end of the first 24 hrs, and this was sustained until follow-up at 3-6 months. The mean of systolic
BP reduction is 35.2+ 9.9 mmHg at 3-months follow-up. The mean reduction of the number of anti-hypertensive medications
was 3.5+3.0 at 3-month follow-up.

Conclusion: The authors found that the percutaneous renal nerve denervation was very effective in blood pressure reduction

in these first four cases of Thai patients with resistant hypertension.
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Hypertension is a major contributor to death
worldwide. Every 20/10 mmHg increase in blood
pressure correlates with a doubling cardiovascular (CV)
mortality®. Keeping blood pressure under control is
the primary target both of primary and secondary
prevention in reducing the CV events. A portion of
patients is still not able to get BP under control with
current medical therapy. Resistant hypertension defined
as BP above the goal (>140/90 mmHg) despite
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compliance with full doses of 3 antihypertensive drugs
of different classes, or drugs from > 4 antihypertensive
drug classes regardless of blood pressure®. Resistant
hypertension is present in about 9-12% of the treated
hypertensive patients®®, These patients will be
subsequently confronted with complications of
hypertension, such as hemorrhagic stroke, myocardial
infarction, heart failure and renal failure. Increased
sympathetic activity has been shown to correlate with
hypertension®. Surgical sympathectomy has been
proved to be effective treatment of hypertension®®),
but it is a very invasive treatment. It is rarely performed
in current practice. Percutaneous renal sympathectomy/
renal denervation has been showed to be technically
feasible, and resulted in blood pressure reduction in
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western population®,

The authors firstly evaluate the effect of
percutaneous renal nerve denervation in treatment of
resistant hypertension in Thai patients.

Material and Method

The present study was a case series of four
patients on whom was first performed a percutaneous
renal nerve denervation at Faculty of Medicine Siriraj
Hospital, Mahidol University. The inclusion criteria in
selecting the patients for percutaneous renal
denervation included resistant hypertensive patients
whom age older than 18 year old. The patients was
excluded if they had chronic renal insufficiency (eGFR
<45 ml/min), patients with significant valvular heart
disease, patient with a history of myocardial infarction
or stroke within 6 months, and patient in whom had
been placed a pacemakers or automatic implantable
cardioverter defibrillators (AICD) placement. All of
these four patients underwent the procedure as the
indication of resistant hypertension. Informed consent
for the procedure and the case record form were
obtained. Their baseline demographics, including age,
sex, number and dose of antihypertensive drugs and
previous complications resulting from un-controlled
hypertension were recorded. Baseline systolic BP,
diastolic BP, mean arterial BP, serum creatinine were
recorded. Two of the patient had undergone 24-hour
ambulatory blood pressure measurement at baseline
and at 6 months after the procedure.

Patients were local anesthetized and prepared
as for standard catheterization technique. A 6F sheath
(Terumo® Inc Tokyo, Japan) inserted into right femoral
artery. A 6F pigtailed inserted and positioned at the
bony landmark of T12, L1 where the renal artery is
located. Aortogram performed to reveal all renal arteries
and its variation. LIMA 6F guide engaged into the renal
artery. A simplicity catheter (Medtronic Inc,
Minneapolis, MN, USA) was introduced into each renal
artery via femoral access. Radiofrequency (RF) ablation
was applied lasting up to 2 minutes each time and of 8
watts or less to obtain at least five ablations, separated
both longitudinally and rotationally within each renal
artery. During ablation, the catheter system monitored
tip temperature and impedance, with altering of
radiofrequency energy delivery in response to a
predetermined algorithm. We did the RF ablation in all
of the renal arteries sized more than 4 mm and all in the
same setting.

Patients were followed-up at 1 month, 3 months
and 6 months after the procedure. The Siriraj
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Institutional Review Board approved the study.

Statistical analysis

Continuous variables such as systolic blood
pressure , diastolic blood pressure, mean arterial blood
pressure, number of antihypertensive drugs are
displayed as mean + SD. Data were analyzed with SPSS
Statistics v. 13.0.

Results

Four of the Thai resistant hypertension
patients who had undergone percutaneous renal nerve
denervation were recruited into this cases series. The
first patient was a 46 year-old female with impaired
fasting blood sugar, obstructive sleep apnea and
resistant hypertension. She had taken Losartan 100
mg/day, Amlodipine 10 mg/day, Atenolol 50 mg/day,
Doxazocin 12 mg/day, hydralazine 300 mg/day and
hydrochlorothiazide 25 mg/day but her blood
pressure remained at 160/80 mmHg. Her baseline 24-
hour ambulatory blood pressure measurement was
showed in Fig. 1. After renal nerve denervation, her
systolic BP dropped to 150 mmHg, her mean arterial
blood pressure dropped from 110 mmHg to 90 mmHg
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Fig. 1 24 hour ambulatory blood pressure measurement
before (A) and at 1 Month after (B) the renal nerve

denervation procedure in patient 1.
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while antihypertensive drugs were reduced from 6 to 5
drugs. These benefits were sustained at 6 months as
her systolic BP dropped to 130 mmHg with mean arterial
BP 85 mmHg while anti-hypertensive drugs were
reduced to 4 drugs. This patient has a history of sleep
apnea. She felt her sleep had improved. Her sleep test
after RDN showed apnea/hypoxia index (AHI index)
at 41 per hour. The other three patients had similar
response for blood pressure reduction as described in
Table 1. The second patient has been followed-up for
only 5 months. He was admitted to a private hospital
after a fall and developed fatal subdural hematoma. His
blood pressure on admission was at 100/60 mmHg. The
fourth patient had significant reduction of her blood
pressure in the first 24 hours. Her antihypertensive
drugs were decreased from 8 to 3 drugs. She was
discharged on three antihypertensive drugs but had to
be re-admitted within 1 week after the procedure, due
to hypotension. She did well after stopping all of anti-
hypertensive drugs.

Two of these patients had fasting blood
glucose and HbALC before and after RDN. Both of
these patients did not have any significant decline in
either fasting blood glucose or HbA1C after RDN.

The pattern of the systolic BP reduction, mean
arterial reduction and number of antihypertensive
drugs is shown in Fig. 2-4, respectively. The mean
reduction of systolic blood pressure was 35+10.8 mmHg
at 1 month, and 35.2+9.9 mmHg at 3 months. The mean
reduction of mean arterial blood pressure was 15.1+7.9
mmHg at 1 month and 16.2+5.5 at 3 months. The number
of antihypertensive drugs was decreased to 1.7+1.2 at
1 month and 3.5+3.0 at 3 month. None of these patients
had any complication related to the procedure.

Discussion

The present study has shown that the
percutaneous renal denervation is feasible and very
effective blood pressure reduction in Thai patients.
The effect of blood pressure reduction was sustained
at 6 months. Even though the antihypertensive drugs
use cannot all be terminated, the most important point
is that all of the patients’ blood pressure is reduced
below 140/90 mmHg. This is similar to the SIMPLICITY
HTN-2 report that in the renal nerve denervation group
(RDN group) 90% of the patients had systolic BP >160
mmHg. At 6-month after RDN, only 18% of the
patients had systolic BP >160 mmHg®. The reduction
of blood pressure and antihypertensive drugs was
started slightly during the first 24 hours but the effect
of RDN was clearly noted at 1 month.
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The sympathetic innervation of the kidney is
achieved through a dense network of postganglionic
neurons that innervate the kidney®. Renal sympathetic
nerve activation increases noradrenalin production for
nerve ending. When it activated, betal adrenergic
receptors increase rennin secretion. Through the alpha
one receptor, it increases sodium and fluid reabsorption,
renal vasoconstriction and decrease renal blood flow.
The afferent renal sympathetic innervation also sending
the signals travels to the renal cardiovascular center in
the CNS. When it activated, it promoted vasopressin
and oxytocin release, regulated systemic vascular
resistance and blood pressure control. In the patients
with chronic over-stimulation of renal sympathetic
activity, RDN will decrease sympathetic innervation,
which eventually decrease rennin secretion, decrease
water and sodium retention and increase renal blood
flow.

Muscle sympathetic nerve activity (MSNA)
and renal norepinephrine (NE) spill over can represent
central sympathetic activity. Schlaich et al, measured
the MSNA and renal NE spill over before and after
RDN®. He found that there was 27% reduction of
MSNA together with 20 mmHg of systolic BP and 17
mmHg of diastolic BP at 1 month. The effect of RDN
continued at 12 month as demonstrated by 66%
reduction of MSNA together with 34 mmHg of systolic
BP and 26 mmHg of diastolic BP. The renal NE spill
over was three times higher than normal at baseline.
After RDN, renal NE spill over was reduced 48% from
the left kidney and 75% from the right kidney. Plasma
rennin activity was reduced by 50% and improved in
renal blood flow from 719 to 1,126 ml per minute after
RDN.

The mean systolic blood pressure reduction
in the present study is 35 mmHg which is similar to in
the SIMPLICITY HTN-2, in which the mean reduction
of office systolic BP is 32 mmHg. Pathological increase
activation of sympathetic nervous system not only
resulted in resistant hypertension. There was reported
recently the correlation of chronic over stimulation
of sympathetic nervous system with left ventricular
hypertrophy, impaired fasting blood sugar, sleep apnea.
One of our patients had history of sleep apnea. After
RDN, she felt her sleep was better. Unfortunately, she
did not have a sleep test before the RDN. Her sleep test
after RDN showed apnea/hypoxia index at 41.
Witkowski et al reported® a tendency of improvement
obstructive sleep apnea severity in 8 of 10 patients
after RDN. It is postulated that chronic fluid
accumulation may underlie the high prevalence of
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Fig. 2  Pattern of systolic blood pressure reduction at 24
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renal nerve denervation.
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Fig. 4  Pattern of number of antihypertensive drugs

reduction at 24 hr, 1 month, 3 months and 6 months
after renal nerve denervation.

obstructive sleep apnea in patients with resistant
hypertension. RDN decreased activation of renal
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sympathetic innervation and will decrease rennin
secretion, decrease sodium and fluid reabsorption, and
increase renal blood flow. By reducing total body fluid
retention especially peri-pharyngeal, fluid accumulation
may alleviate the severity of obstructive sleep apnea.

There is a correlation between sympathetic
over-activity and insulin resistant and hyperinsu-
linemia®2*» showed a reduction of fasting plasma
glucose, insulin level and C-peptide at 3 months after
RDN in 37 patients, but the level of HbA1C did not
change compared to baseline. The combination of sym-
pathetic nerve inhibition, reduction of noreadrenalin
release and direct cellular effect may explain the
improvement of glycemic control after RDN®¥, It has
been reported that the increase in forearm noreadre-
naline release together with reduced blood flow can
induce acute insulin resistance. Sympathetic activation
may impair ability of the cell to transport glucose across
its membrane. In this small, first case series in Thai
patients, the authors did not observe any significant
difference in fasting blood glucose and HbA1C after
RDN. This could be due to a very small sample size. In
addition, the glycemic control has multiple causes that
can affect the glucose metabolism. Further, well
designed studies will need to confirm these specific
findings in Thai patients.

In conclusion, from our early experience of
RDN in Thai patients, the authors found that RDN is
very effective in reduction of blood pressure toward
the treatment goal with a minimal risk in the Thai patients
with resistant hypertension.

Study limitation

This is a small case series of four patients. All
of the percutaneous renal denervation treatment was
done as result of resistant hypertension. Even the effect
of RDN for blood pressure reduction was similar to the
Western populations. The authors will require a larger
scale of patients with longer term of follow-up.
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