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Abstract
Hypertension contributes to increased morbidity and mortality and those
with resistant hypertension are unable to reach target blood pressure
with a combination of antihypertensives. Therefore, new approaches to
treating resistant hypertension include the renal denervation procedure
(RDN) to inhibit the sympathetic activity of this pathway. RDN is currently
under investigation and future research is needed to establish its efficacy.

Introduction
Hypertension is a chronic condition that contributes to both morbidity
and mortality. Every 10 to 20 mm Hg increase in a patient’s blood
pressure (BP), doubles their cardiovascular mortality. Managing an
individual’s hypertension becomes increasingly difficult when the patient
is already medically optimized with at least three antihypertensive
medications. Therefore, introducing renal denervation becomes a viable
option. The basis of this procedure is to denervate the renal sympathetic
nerve activity and subsequently decrease the renin-angiotensinaldosterone system (RAAS). The RAAS pathway is a powerful arterial
vasoconstrictor and acts in volume mechanisms by way of sodium.
Hence, blunting the activity of renal nerves has been shown to lower BP.

Methods
Literature Search:
• Performed in November 2018
• Search terms: “renal denervation” AND “hypertension”
• PubMed and Science Direct scholarly articles
Inclusion Criteria:
• Human subjects 18 years of age and older
• Preexisting hypertension defined as > 140/90 mm Hg
• Clinical trial or research study published within the past 5 years
• Renal denervation as primary intervention
• Blood pressure reduction as direct outcome
Exclusion Criteria:
• Animal subjects or subjects less than 18 years of age
• Not a clinical trial or research study
• Published over 5 years ago
• Did not focus on renal denervation procedure or treating hypertension

Results
1. RCT of 146 participants comparing BP lowering effects of
RDN verses a sham procedure of renal angiography only
2. RCT of 535 participants comparing BP lowering effects of
RDN verses a sham procedure renal angiography only
3. Prospective observational study of 81 participants
measuring BP at baseline and after RDN
4. RCT of 69 participants comparing BP lowering effects of
RDN verses a sham procedure of renal angiography only
5. RCT of 24 participants comparing BP lowering effects of
RDN verses addition of spironolactone
6. Prospective, non-randomized study of 39 participants
comparing BP at baseline and follow up after RDN
7. Prospective, consecutive series study of 9 participants
comparing BP at baseline and after RDN
Table 1. Comparison of results

Discussion
Through this literature search and review of studies, there is conflicting
research as to the statistical and clinical significance of RDN in lowering
resistant hypertension in patients who are maximized on
antihypertensive medications. All studies used were similar in the
baseline data collected, including participants had diagnosed
hypertension and on at least three antihypertensive medications. These
studies provide valuable information on RDN’s role in treating medication
resistant hypertension; however, not all studies were consistent in design
and comparison group.
Strengths:
• Those studies that utilized a sham procedure did find statistically
significant results of RDN in lowering BP, which is promising
• Some participants that underwent RDN were able to either decrease
their dose or stop antihypertensive medications all together
• No study reported safety concerns of this procedure and there were
not adverse outcomes
Limitations:
• Small sample sizes
• Short study duration and no follow up past six months
• Mixed study designs makes it difficult to draw consistent conclusions

Conclusion
Renal denervation procedure is still under investigation as a therapy in
treating pharmalogical resistant hypertension. While RDN procedure
produces some statistically significant reduction in BP, it may not always
be clinically significant. Some studies, however, found that the RDN
procedure allowed participants to reduce dose or stop antihypertensive
medications. Future research needs to be targeted at improving study
designs with larger, single-center RCT and a sham procedure group to
better draw conclusions regarding the efficacy of RDN in reducing BP.
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