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Definitions 

 Obstructive Sleep Apnea (OSA)  

   complete upper airways obstruction (≥ 90% loss of 

airflow) for at least 10 sec with preserved 

respiratory effort 

 

 Obstructive Sleep Hypopnea 

o >50% reduction in airflow 

o <50% reduction in airflow associated with a 

desaturation of >3% 

o a moderate reduction in airflow with associated 

arousal by electroencephalography 

 
(Chicago Criteria) 

AASM Task Force. Sleep 1999:22:667-89 



Obstructive Sleep Apnea & Hypopnea 

J Am Coll Cardiol 2008;52:686–717 



Polysomnographic example of obstructive apnea 

Continuum (Minneap Minn) 2013;19(1):86–103 



Definitions 

 Apnea-Hypopnea Index (AHI) 

 the number of apneas and hypopneas per hour of 

sleep 

 the measure used to define the severity of the OSA 

syndrome 

 

 Oxygen Desaturation Index (DI) 

   the number of > 3% arterial oxygen desaturations 

per hour of sleep 

 

Mayo Clin Proc 2011;86:549-55  



 Respiratory Effort Related Arousal (RERA) 

   events characterised by increased respiratory 

effort during sleep caused by flow limitation in the 

upper airways which is terminated by an arousal 

from sleep. 

 

 Respiratory Disturbance Index (RDI) 

   summarises both the AHI and the RERA indices 

together. 

Definitions 

J Clin Sleep Med 2012;8(5):597-619 



Definitions 

 Obstructive Sleep Apnea Syndrome (OSAS) 

 AHI > 5 and associated symptoms     
    (excessive daytime sleepiness, chocking or gasping during sleep, 

recurrent awakenings from sleep, unrefreshing sleep, daytime fatigue, 

impaired concetration) 

 

  or 
 

 AHI ≥ 15 regardless of associated symptoms 

Mayo Clin Proc 2011;86:549-55  

• Mild = AHI between 5 and below 15 

• Moderate = AHI between 15 and below 30 
• Severe = AHI above 30 



Epidemiology - OSA  

 in 5% to 10% of the general population, regardless of 

race and ethnicity. 

 

 The prevalence of OSA is increasing in developed 

countries in parallel with the increasing prevalence of 

obesity. 

 

 AHI ≥ 15 occurs in 6% to 13% of the adult population 

affecting more than 20 million Americans. 

 

 Among middle-aged adults, the prevalence of OSA is  
24% to 26% in men and 17% to 28% in women. 

Proc Am Thorac Soc 2008;5:136–143  

CHEST 2015; 148 (3): 824 - 832 

Am J Epidemiol  2013; 177 ( 9 ): 1006 - 1014  



Clinical symptoms, characteristics and objective findings 

suggesting a high probability for OSAS 

 

ERS/ESH TASK FORCE REPORT 
Eur Respir J 2013; 41: 523–538 

1) OSA related symptoms and clinical signs 

   Night-time 

 Witnessed apnoeas 

 Loud, frequent and intermittent snoring 

 Dry mouth 

 Thirsty during the night 

 Nocturnal diuresis 

 Choking; dyspnoea 

 Disturbed sleep 

 Sweating; nasal congestion (preferably night-time) 

 Family history of snoring and sleep apnoea 

   

 Daytime 

 Increased daytime sleepiness 

 Daytime fatigue 

 Concentration difficulties 

 Monotony intolerance 

 Morning pain in the throat 

 Headache (preferably in the morning hours) 

 

2) Frequent clinical characteristics 

• Male sex 

• Post-menopausal females 

• Overweight, preferably central obesity (linkage between 

history of obesity and snoring/witnessed  apnoeas/sleepiness) 

• History of cardiovascular disease (ischaemic heart disease, 

stroke or heart failure, probability of OSA 30% to >50%) 

• Upper airway anatomic abnormalities (enlarged tonsils and 

uvula, adenoids and macroglossia, according to Friedman 

classification stage III) 
• Retrognathia 

3) Objective findings in the cardiovascular/metabolic 

risk assessment of hypertensive patients 

• Refractory hypertension (likelihood of OSA 50% to >80%) 

• Nocturnal non-dipping of 24-h blood pressure 

• Left ventricular hypertrophy 

• Generalised atherosclerotic disease 

• Holter ECG (nocturnal bradycardia/tackycardia, SA and                                     

AV blocks during the sleep period, increased occurrence    

of SVES/VES during sleep period, atrial fibrillation, 

paroxysmal nocturnal atrial fibrillation) 

• Metabolic disease like diabetes mellitus 



OSA & Hypertension 

 There is a high prevalence of OSA in 

hypertensive individuals (30%-40%). 

 

 If we consider only patients with resistant 

hypertension, then an increase in prevalence, 

reaching 83%, is observed. 

 

 50% to 56% of OSA patients have hypertension. 

Am J Cardiol 2010;105:1135–1139 

Am J Cardiol 2010;105:1135–1139 

CHEST 2015; 148 (3): 824 - 832 



 An association between OSA and hypertension 

has been observed since the early description of 

OSA in the 1970s. 

 

 Whether OSA is truly an independent risk factor for 

hypertension has yet to be definitively established. 

 

 Patients with hypertension and patients with OSA 

have common risk factors such as age, sex, 

obesity, smoking, and alcohol abuse. 

OSA & Hypertension 

Hypertension  2014;63:203–209 

Annu Rev Med 1976;27:465–484 

Lancet 1984;2:1005–1008 



Physiopathological mechanisms involved in 
the etiology of hypertension 

Sleep Medicine Reviews 13 (2009) 323–331 



 In recent years, the majority of studies performed to 
examine the relationship between OSA and 
hypertension have focused on the role of AHI. 

 The results of these studies were controversial. 

 

Data from some studies support a dose-response 
relationship of OSA at baseline and the cumulative 
incidence of hypertension. 

 

 In contrast, other studies have reported that the 
unadjusted risk of hypertension increases in 
concert with AHI, but this association was not 
significant after adjustment for potential 
confounding variables. 

OSA & Hypertension 

N Engl J Med 2000;342:1378-84  

JAMA 2012;307:2169-76 

 

Am J Respir Crit Care Med 2009;179:1159-64 

Am J Respir Crit Care Med 2011;184:1299-304 





 The WSCS results impacted the 

American guidelines for the 

management of  hypertension, and 

OSA was recognized as the first 

secondary cause of hypertension. 



 Kaplan-Meier survival function for new-onset hypertension in Participants Without OSA 

and in Untreated Patients with OSA  
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 Several statistically significant differences between 
individuals with hypertension and those without 
hypertension. 

 

 Age, BMI, Comorbidity, daytime SaO₂, and indices of 
hypoxia during sleep were estimated to be the most 
precise predictors for hypertension. 

 

 Although AHI and DI were independent predictive 
factors for hypertension, both were not included in the 
most accurate predictors for development of 
hypertension. 

 

 AHI and DI are more complex measures reflecting the 
degree of intermittent hypoxia, and therefore are 
susceptible to variability in the clinical setting. 

 

 



 Hypoxemia (daytime and nocturnal) as 

consequences of chronic intermittent hypoxia 

play a central role in OSA-related hypertension. 

 

 The shift from chronic intermittent hypoxia to 

daytime and nocturnal hypoxia may represent a 

direct prelude to the development of 

hypertension. 

 

 Daytime SaO₂ and indices of hypoxia during 

sleep should be further evaluated as possible 

severity markers in OSAS patients. 



Conclusions 

 There is a significant association between OSA 

and hypertension. 

 

 Several well-known risk factors for OSA such as 

age and obesity are also risk factors for 

hypertension. 

 

 Age, BMI, Comorbidity, and daytime and nocturnal 

Hypoxia are the most accurate predictive factors 

for development of hypertension. 




