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Despite current knowledge on the management of hyper-
tension and the availability of multiple potent antihy-

pertensive drugs, hypertension remains poorly controlled 
worldwide, and its prevalence is increasing because of the 
aging of populations and the obesity epidemic.1 Part of the 
patients have resistant hypertension (RHTN) to at least a 
triple antihypertensive therapy including a diuretic.2 Aging, 
male gender, black ethnicity, blood pressure (BP) at detec-
tion of hypertension, as well as obesity, diabetes mellitus, a 
Framingham 10-year coronary risk >20%, chronic kidney 
disease, and the presence of target organ damage are signifi-
cantly associated with RHTN.2 In addition, obstructive sleep 
apnea (OSA) often associated with hypertension particularly 
in obese patients, is about almost 4× more frequent in patients 
with RHTN.2 Its pathophysiology includes sympathetic over-
drive, aldosterone excess3 as well as possible fluid retention 
and its nocturnal rostral redistribution from the legs, where it 
may narrow the upper airway and increase its collapsibility, 
predisposing to OSA during sleep.4

The treatment strategy in RHTN is based on antihyper-
tensive drug escalation, including aldosterone antagonists as 
fourth line treatment,5 which may expose to the risk of drug-
related adverse events and of nonadherence to treatment. In 
this context, new device-based approaches aiming to modu-
late the sympathetic nervous tone including renal denervation 
(RDN) and baroreceptor stimulation are under development 
and may improve BP control as well as OSA.6

In this issue of the journal, Warchol-Celinska et al7 sug-
gest a possible interplay between the presence of OSA and 
the BP lowering response as well as improvement of the 
apnea/hypopnea index (AHI) after RDN in patients with 
RHTN. In this small multicenter, open-label, randomized 
proof-of-concept trial which compared radiofrequency-based 
RDN to no intervention, in 60 patients with true RHTN and 
moderate-to-severe OSA, results show a between-group dif-
ference in office systolic BP of −17 mm Hg (95% confidence 

interval, −27 to −6 mm Hg; P=0.002) and in 24-hour sys-
tolic BP of −9 mm Hg (95% confidence interval, −17 to −3 
mm Hg; P=0.008) in favor of RDN at 3 months (primary end 
point). After adjustment on baseline values, between-group 
differences in AHI (secondary end point) and in mean oxy-
gen saturation were significant, especially in patients not 
on continuous positive airway pressure (CPAP) treatment. 
However, there were no changes in the Epworth Sleepiness 
Scale score and no difference in the number of patients being 
on CPAP treatment after RDN. The precise pathophysiologi-
cal mechanisms by which RDN may improve OSA remains 
hypothetical and may involve an RDN-induced decrease in 
extracellular fluid volumes and a reduction in rostral fluid 
shifts during sleep as reported for aldosterone antagonists 
or intensified diuretic therapy,8 as suggested by the authors 
(Figure).7 However, nighttime ambulatory BP values which 
may more reflect the effects of rostral fluid volume shift dur-
ing sleep did not differ between the RDN and the control 
group in their trial.7

This is the first trial assessing the effect of RDN on 
OSA severity as a secondary end point in obese patients 
with RHTN and OSA. Up to now, the evidence was based 
on a pooled analysis of 5 small observational studies of 49 
patients showing that RDN was associated with a reduction 
in mean AHI of ≈10 events/hour at 6 months.9 However, as 
highlighted by the authors, their study may experience meth-
odological issues including the open study design and the 
lack of antihypertensive treatment standardization.6 Finally, 
the improvement in OSA severity with RDN may not have 
a clinical relevance: the difference between AHI values 
measured before and after RDN was small (≈8 events/hour) 
compared with what is reported with CPAP therapy. Indeed, 
compared with sham procedure, CPAP was associated with 
a larger reduction of AHI of ≈34 events/hour, however, with 
much smaller reduction in ambulatory systolic BP of ≈3 
mm Hg than RDN.10

In conclusion, the results of this trial on the effects of RDN 
on OSA severity in patients with RHTN should be considered 
as preliminary. Additional sham-controlled trials of larger 
size are needed to further explore this issue. At this stage, 
RDN for reducing OSA should be still investigational. In the 
future, it may be complementary to other effective means 
to reduce severity of OSA, including lifestyle modification, 
reduction in alcohol consumption, weight loss, exercise, and 
the use of mandibular advancement devices or CPAP therapy 
in those with the severe forms of OSA.10 Moreover, in addi-
tion to lifestyle measures and exercise, mandibular advance-
ment devices or CPAP may also be of moderate benefit in 
terms of lowering BP.10

The opinions expressed in this article are not necessarily those of the 
editors or of the American Heart Association. 
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Figure.  Obstructive sleep apnea (OSA) is 
associated with hypoxia, hypercapnia, arousal, 
and fluctuations of intrathoracic pressure 
which all contribute to the sympathetic 
overdrive. Sympathetic activation contributes 
to vasoconstriction effect and activation of 
the renin-angiotensin-aldosterone system 
(RAAS) which induces fluid retention. All 
these mechanisms participate to resistant 
hypertension. Fluid retention and its nocturnal 
rostral redistribution from the legs, where it 
may narrow the upper airway and increase its 
collapsibility, predispose to or aggravate OSA 
during sleep. By modulating the sympathetic 
drive, renal denervation not only decreases 
BP in patients with resistant hypertension and 
OSA but may also decrease extracellular fluid 
volumes and reduce rostral fluid shifts during 
sleep (arrows).
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