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Obstructive sleep apnea and left ventricular hypertrophy: 
More questions than answers
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Sleep‐disordered breathing, in particular obstructive sleep apnea 
syndrome (OSAS), has been reported to unfavorably affect cardio‐
vascular outcomes. Epidemiological studies support an association 
of OSAS with increased incidence rates of heart failure, coronary 
heart disease, sudden cardiac death, ventricular arrhythmias, atrial 
fibrillation, and stroke.1 A recent retrospective analysis of the 
National Inpatient Sample (NIS), the largest national inpatient da‐
tabase in the United States, including 18.013.878 patients’ hospital 
discharges, collected from 2012 to 2014, reports that a discharge 
diagnosis of OSAS (ICD‐9 code 327.23) was present in 5.2% of the 
entire sample and, more importantly, a number of comorbidities 
were more frequently present in OSAS patients than in non‐OSAS 
counterparts, including chronic heart failure (32% vs 14%), acute 
coronary syndrome (5% vs 4%), ventricular tachycardia (2% vs 1%), 
and ventricular fibrillation (0.3% vs 0.2%).2 Numerous prospective 
studies conducted in different clinical settings (ie, general popu‐
lation, hypertension, type 2 diabetes, obesity, coronary heart dis‐
ease, stroke) have documented that OSAS is an independent risk 
factor for both the first cardiovascular event and its recurrence.3

Multiple mechanisms associated with OSAS have been identified 
to adversely affect cardiovascular function and structure, leading 
to progressive cardiac and vascular remodeling and, ultimately, to 
overt cardiovascular disease. OSAS, indeed, is characterized by re‐
petitive collapses of upper airways resulting in intermittent hypoxia, 
hypercapnia, impaired gas exchange, exaggerated sympathetic ac‐
tivity, and sleep disruption. In particular, OSAS‐induced sympathetic 
activation promotes a wide array of hemodynamic and metabolic 
changes such as increased blood pressure (BP) and heart rate, oxida‐
tive stress, release of inflammatory substances, lipolysis, and insulin 
resistance. Since the early 1990s, an association between OSAS and 
subclinical target organ damage, an intermediate stage in the cardio‐
vascular continuum linking unhealthy risk factors to cardiovascular 

disease and death, has been reported in both cross‐sectional and 
longitudinal studies.4

As for subclinical cardiac damage, an increased incidence of left 
ventricular hypertrophy (LVH) in OSAS patients has been attributed 
to the synergistic effect of hypoxemia, catecholamine excess, BP el‐
evation, non‐dipping BP pattern, and intra‐thoracic pressure swings 
affecting pre‐ and post‐load as well as left atrial and ventricular 
transmural pressures.5

It should be emphasized, however, that available evidence tar‐
geting the association between OSAS and LVH, as assessed by 
echocardiography, is less consistent than expected considering the 
above‐mentioned physio‐pathological links between these condi‐
tions and the exponential growth of OSAS, nowadays the most fre‐
quent cause of resistant hypertension in the general population. The 
limits of the current literature in this research can be briefly summa‐
rized as follows.

One, in the last two decades less than fifty studies, including a 
few thousands of OSAS patients apparently free of heart disease, 
have provided findings on LV structure by assessing the preva‐
lence of echocardiographic LVH or estimating LV mass indexed 
to body surface area, height or height to allometric power of 2.7 
in subjects with and without OSAS. Two, prevalence rates of LVH 
markedly varied in OSAS patients and controls (from 8.0% to 88.0% 
and from 8.8% to 67.0%, respectively), this variability among pub‐
lished reports likely depending on differences in demographic/clin‐
ical features of selected patients, criteria defining OSAS and LVH 
phenotypes. Three, in some studies LVH prevalence and average 
LV mass index values have been reported similar in patients with 
OSAS as in non‐OSAS controls. In contrast, other studies concluded 
for a more pronounced subclinical cardiac involvement in OSAS 
patients, in particular in subgroups with more severe forms. Four, 
these conflicting results may be related, among other reasons, to 
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the differences among studies in the criteria used for LVH definition 
(more or less restrictive diagnostic cutoffs), in methods for LV mass 
normalization, in adjustments for major confounders. Five, a fur‐
ther source of variability concerns the diagnosis of OSAS that was 
based on apnea‐hypopnea index (AHI) ≥5 event/h in some studies 
and ≥15  event/h in others. As for the classification of hypopnea, 
this condition was variously defined as an airflow reduction from 
30% to 50% for at least 10 seconds, with or without arousals and/or 
oxy‐hemoglobin desaturation by 3%‐4%. Finally, the differences in 
methods used to identify OSAS phenotypes (ie, unattended home 
sleep recordings versus in‐hospital sleep recordings, polygraphy 
versus polysomnography) further impair the comparison of the re‐
sults provided by current literature.6

In conclusion, available information on the role of OSAS in the 
development/progression of LVH remains scanty and is flawed by 
methodological differences in both OSAS and LVH phenotyping. 
This unsolved issue constitutes a challenge for precision medicine 
that is called to clarify the implications of a such association in order 
to reduce the impact of CV diseases in the community.
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