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COMMENT

Clinical Question: Can CPAP suppress cardiovascular events in
resistant hypertension patients with obstructive sleep apnea?
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Obstructive sleep apnea (OSA) is a common disease char-
acterized by repetitive obstruction in the upper airway during
sleep. The collapse in the upper airway induces intermittent
hypoxia/hypercapnia, lead to autonomic dysfunction, increases
intrathoracic pressure changes, and causes sleep fragmentation
(Fig. 1). So far, it has been recognized that untreated OSA is an
independent risk factor for various cardiovascular (CV) dis-
eases, including hypertension, arrhythmias (atrial fibrillation),
heart failure, coronary heart disease, stroke and pulmonary
hypertension. Many clinical observations suggested that these
mechanisms can activate several pathogenic pathways impli-
cated in the development of CV diseases, including autonomic
activation, systemic inflammation/atherosclerosis, endothelial
dysfunction, hypercoagulability, metabolic dysregulation/dis-
orders, hemodynamic changes, left atrial enlargement and
sympathetic activation in OSA. These CV diseases can cause
fatal or non-fatal cardiovascular events (see refs. [1–3] for
comprehensive reviews and meta-analysis).

Continuous positive airway pressure (CPAP) is expected
to reduce blood pressure and improve endothelial function
and inflammatory status. It has also been demonstrated in
observational cohort studies that CPAP treatment may reduce
CV diseases and mortality risks. However, the effects of
CPAP on CV diseases and mortality risks have not been
confirmed in randomized controlled trials (RCTs) [4] and
meta-analyses [5, 6]. Resistant hypertension (RHT) is a

clinical condition which is uncontrolled office BP despite
using at least three antihypertensive medications in full
dosages, including a diuretic, or using ≥4 medications
regardless of BP levels [7]. RHT is reported with a high
prevalence of moderate/severe OSA, approximately 50 to
60% [8, 9]. Because of these clinical observations and the
etiological mechanisms mentioned above, OSA is assumed to
be one of the causes of RHT. CPAP treatment in these
patients has been demonstrated to reduce ambulatory 24-hour
blood pressure (BP) by -5/-4 mmHg [10]. However, a limited
study evaluated the prognostic impact of CPAP treatment on
CV outcomes in patients with RHT and moderate/severe
OSA [11].

Cardoso and Salles studied to evaluate the prognostic
impact of OSA severity and other polysomnography (PSG)
-derived parameters for adverse cardiovascular and mor-
tality outcomes in individuals with RHT [12]. They showed
that patients with RHT had a high prevalence of severe
OSA and very high CV risk. They demonstrated that neither
moderate/severe nor severe OSA nor being untreated during
follow-up was associated with significant excess risks for
any outcome about the subgroup with no/mild OSA.
Similarly, no other PSG-derived parameter predicted any
adverse effect. CPAP treatment was associated with “non-
significant” risk reductions of 37% for total CV events, 49%
for major CV events and 63% for all-cause mortality among
those who remained untreated during follow-up. Finally,
they concluded that the presence/severity of OSA and its
related PSG parameters were not associated with worse
cardiovascular/mortality prognosis in patients with RHT;
however, CPAP treatment might be protective in indivi-
duals with moderate/severe OSA.

The authors point out some limitations of this study: the
study design, various unknown biases, and an insufficient
number of patients examined. In addition, the observation
of adherence in CPAP users needed to be improved. Based
on these findings, we cannot deny the possibility that the
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incidence of CV events in CPAP-using patients was inac-
curate. On the other hand, the presence or absence of OSA
did not affect CV events or mortality, leading to the
hypothesis that OSA does not significantly affect the
prognosis of RHT. Large randomized controlled trials will
be needed to test this hypothesis. Suppose it is shown that
CPAP treatment does not suppress CV events in patients
with severe OSA and RHT. In that case, the previous results

of RCTs and meta-analyses regarding CPAP interventions
for OSA should be reinterpreted in consideration of the
presence of RHT patients. This study raises questions about
the pathophysiology and CPAP treatment in RHT patients
with OSA that we currently assume. Solving this clinical
question will contribute to new knowledge and better
treatment of RHT with OSA.
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Fig. 1 Pathophysiological relationship between obstructive sleep
apnea, cardiovascular events and resistant hypertension
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