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Why do we sleep?

Repair and Restoration Theory

�¬ sleep enables the body and brain 
to repair after activity during the
day �±homeostatic balance

�¬ to restore and rejuvenate, to grow 
muscle, repair tissue and 
synthesize hormones

�¬ an opportunity for the brain to be 
cleared of waste chemicals

�¬ consolidate a memory

Sleep deprivation leads to irritability, 
impaired concentration and 
hallucinations
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4

(International Classificationof Sleep
Disorders(ICSD 3) 

1. Insomnia
2. Sleep-related breathingdisorders
3. Centraldisordersof hypersomnolence
4. Circadianrhythmsleep-wakedisorders
5. Parasomnias
6. Sleep-related movementdisorders
7. Othersleepdisorders
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Sleep Breathing Disorders

The most common sleep breathing disorders:

�ª Central sleep apneasyndrome 
�ª Obstructive sleep apneasyndrome (OSAS)
�ª Upper airway resistance syndrome 

Vincent Van Gogh(1890) La Sieste
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Central sleep apneasyndrome (CSA)

�ª Central apnea occurs when both airflow and 
ventilatoryeffort are absent at least 10 
seconds or more

�ª CSA is estimated to represent about 5% to 
10% of patients with sleep-related breathing 
disorders

�ª It increasesin middle-aged males and older 
adults.
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Survival of heart failure (HF) patients with or without central sleep apnea
(CSA) after accounting for all other confounders. 

AHI  (apnea-hypopnea index)
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Obstructive sleep apnea

�ª An obstructive apneaoccurs when airflow is 
absent or nearly absent, but ventilatoryeffort 
persists. It is caused by complete, or near 
complete upper airway obstruction.

�ª Patients with OSA often have reduced upper airway 
size due to excess surrounding soft tissue, or a 
highly compliant airway. 
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Daytime Nighttime

Sleepiness Snoring

Tiredness, fatigue Observedapneas

Impairedmemory Frequentawakenings

Symptomsof 
gastroeosophagealreflux

Gasping

Morningheadaches Sweating

Depressivesymptoms Palpitations

Impotenceor decreased
libido

Nocturia

Subjectivesymptomsof OSAS
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EPIDEMIOLOGY
�ª 3-9% have OSAH if defined as an AHI greater than 

five events per hour accompanied by at least one 
symptom 

�ª In Hungary the prevalence2-4%
�ª The prevalence of OSAH increases with age. Among 

patients 65 years and older, there is a 2-3 fold 
higher prevalence compared to patients 30 to 64 
years old.

1Young T, PaltaM, DempseyJ, SkatrudJ, WeberS, BadrS. (1993) The occurrenceof sleep-disordered
breathingamongmiddle-agedadults. N EnglJ Med, 328(17): 1230-1235.
2 BannoK, Walld R, Kryger MH. (2005) Increasingobesitytrendsin patientswith sleep-disorderedbreathing

referredto a sleepdisorderscenter. J Clin SleepMed, 1(4): 364-366.
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Epidemiology

Source: Primary research with experts, U.S. Census (2014), Peppard"Increased Prevalence of Sleep-disordered Breathing in Adults." 
American Journal of Epidemiology (2013) 
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Apnea

�ª Apneais the cessation, or near cessation, 
of airflow. It exists when airflow is less than 
20 percent of baseline for at least ten 
secondsin adults

�ª Apneacan produce arousals from sleep, 
increased arterial carbon dioxide, and 
decreased oxygen levels. 
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Hypopnea

�ª Hypopnea is a reduction of airflow to a degree that 
is insufficient to meet the criteria for an apnea. 

�ª It exists when airflow is less than 70 percent of 
baseline 

�ª There is diminished airflow lasting at least ten 
seconds.

�ª Decreased airflow is accompanied by at least 4
percent oxyhemoglobindesaturation.
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Diagnosticcriteria of OSA

�ª More than 15 apneas, hypopneasper 
hour of sleep (ie, an AHI>15 
events/hr) in an asymptomatic patient

OR 
�ª AHI>5 events per hour in a patient 

with symptoms (eg. sleepiness, 
fatigue and inattention) or signs of 
disturbed sleep (eg. snoring, restless 
sleep, and respiratory pauses). 

Salvatore Dali (1931)
Persistence of Memory
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Severityof OSA

�ª None or minimal: <5 events/ hour
�ª Mild: 5 -15 events/ hour
�ª Moderate: 15 -30 events/ hour
�ª Severe: >30 AHI
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OSA can affect anyone, but is more 
common in some people�«��

�ª snoring loudly
�ª intermittently stop breathing when sleeping
�ª male and middle aged (2 fold)
�ª woman after menopause 
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Gender differences in characteristics of clinical 
presentations inpatients with obstructive sleep apnea 

syndrome

More commonin females More commonin males

Depression Witnessedapneas

Hypothyroiddisease Caffeineconsumption

Insomnia Alcoholconsumption
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OSA can affect anyone, but is more common in some 
people�«��

�ª snoring loudly
�ª intermittently stop breathing when sleeping
�ª male and middle aged (2 fold)
�ª woman after menopause 
�ª overweight or obese 
�ª large neck size (17 inches for men ,15 inches for women)
�ª resistant hypertension(!)
�ª small airway 
�ª small lower jaw 
�ª large tonsils, large tongue 
�ª abnormal face shape, or nasal blockage



Obstructive Sleep Apnea. Types, symptoms, diagnosis 
and treatment in Primary Care 

Dr. Peter Torzsa
Associateprofessor

Associatedclinical manifestations in non-sleep medical fields

Field Associateddisordersand conditions

Cardiology Hypertension, left ventricularhypertrophy, angina pectoris, myocardial
infarction, arrhythmia, heart failure,
pulmonaryhypertension, cor pulmonale, peripheraledema, suddendeath

Respirology Respiratory failure, nocturnal shortness of breath, postpoliosyndrome

Endocrinology Diabetes mellitus, insulinresistance, metabolicsyndrome, hypothyroidism, 
acromegaly

Neurology Stroke, epilepsy, impaired memory, cognitive dysfunction

Gastroenterology Gastroesophagealreflux disease(GERD)

Hematology Polythemia

Psychiatry Depression, anxiety disorder, Schizophrenia

Urology Nocturia, impotence, erectiledysfunction, reducedlibido

Gynecologyand obstetrics Pregnancy, menopause, polycysticovarysyndrome(PCOS)

Otorhinolaryngology Enlarged tonsils, adenoids, nasal obstruction

Ophthalmology Glaucoma, non-arteritic ischemicopticneuropathy

Anesthesiology Difficulty of intubation, prolonged apneic episodes after operation

Dentistry and Orthodontics Retrognathia, micrograthia
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Complications of OSA

~2�î higher the
prevalence of  

myocardial infarction
and stroke 1

1. Mathew B, �p�Vmtsai. J Am Board Fam Med. 2008; 21: 562-8. 
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Patomechanism
Upperairwayobstruction Apnea

O2 �pCO2 �n

Chemoreceptorexcitement

Sympatheticactivity �n���Œ���]�v�[�•alarm center �n

Micro arousal

Forcedbreathing

Vasoconstriction

RR �n

Tachycardia

Pintracranial�n

Bradycardia

Cerebralblood flow �p
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Javaheri2007 Sleep Medicine Clinics
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Possible C-V Complications of OSA

�ª Endothelial dysfunction
�ª Hypertension
�ª Pulmonary hypertension
�ª Systolic or diastolic heart failure
�ª Arrhythmias
�ª Coronary artery disease
�ª TIA and stroke
�ª Dementia
�ª Death
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Complications of OSA

~5�î higher the risk of 
type 2 diabetes 2,3

~2�î higher the
prevalence of  

myocardial infarction
and stroke 1

1. Mathew B, at al. J Am Board Fam Med. 2008; 21: 562-8. 
2. Mokdad AH, at el. JAMA. 2003; 289: 76-9. 
3. A.L. Borel et al. Diabetes & Metabolism 45 (2019) 91�±101
. 
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Diabetes

�ª OSA is an independent risk factor for diabetes
�ª Percentageof people living with diabetes who 

also have OSA is between 17-48%. 
�ª 86%of obese type 2 diabetes patients have 

OSA.

A.L. Borel et al. Obstructive sleep apnoeasyndrome in patients living with diabetes:
Which patients should be screened? Diabetes & Metabolism 45 (2019) 91�±101 
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Patomechanism

Sympatheticactivity �n

Vasoconstriction

Bloodpressure

Outflow of adrenaline and noradrenaline

blood sugar

obesity

Hypertension

insulinproduction

insulinresistance

impairedglucosetolerance
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OSAS and diabetes

NannapaneniS, RamarK, SuraniS.: Effectof obstructivesleepapneaon type 2 diabetes mellitus: A comprehensive
literature review. World J Diabetes. 2013 Dec15;4(6):238-44.
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OSAS and diabetes

NannapaneniS, RamarK, SuraniS.: Effectof obstructivesleepapneaon type 2 diabetes mellitus: A comprehensive
literature review. World J Diabetes. 2013 Dec15;4(6):238-44.
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Complications of OSA

~5�î higher the risk of 
type 2 diabetes 2

55% higher the
risk of dementia 3,b 

25% higher the
risk of depression
impaired quality of 

life

~2�î higher the
prevalence of  

myocardial infarction
and stroke 1

1. Mathew B, �p�Vmtsai. J Am Board Fam Med. 2008; 21: 562-8. 
2. Mokdad AH, �p�Vmtsai. JAMA. 2003; 289: 76-9. 
3. Luppino FS, �p�Vmtsai. Arch Gen Psychiatry. 2010; 67: 220-9. 
4. Parkin DM, �p�Vmtsai. Br J Cancer. 2011; 105(suppl 2): S77-S81. 
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Complications of OSA

~5�î higher the risk of 
type 2 diabetes 2

55% higher the
risk of dementia 3,b 

~2�î higher the
prevalence of  

myocardial infarction
and stroke 1

5-8x higher the
risk of car accident
because of falling

asleep 4,c

1. Mathew B, �p�Vmtsai. J Am Board Fam Med. 2008; 21: 562-8. 
2. Mokdad AH, �p�Vmtsai. JAMA. 2003; 289: 76-9. 
3. Luppino FS, �p�Vmtsai. Arch Gen Psychiatry. 2010; 67: 220-9. 
4. Parkin DM, �p�Vmtsai. Br J Cancer. 2011; 105(suppl 2): S77-S81. 
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Verona, January2017
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1. George CF. Thorax 2001;56:508-512.
2. Teran-Santos J, et al. N Engl J Med 1999;340:847-851.
3. Horstmann S, et al. Sleep 2000;23:383-389.

Car Crashes and OSA

Patients with AHI > 15 (n = 102) have 8.1-fold 
increased risk of motor vehicle crash compared 
to matched controls (n = 152)2

Patients with AHI > 34 (n = 78) have 15-fold 
increased risk of motor vehicle crash than 
matched controls (n = 160)3
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16/2015. (III.30.) Regulation
OSAS screeningmust be part of  thegeneral

medicalcheckupfor driversin Hungary
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Sleeplaboratory



Obstructive Sleep Apnea. Types, symptoms, diagnosis 
and treatment in Primary Care 

Dr. Peter Torzsa
Associateprofessor

Polysomnography

�ª ECG
�ª neurophysiologic 

variables�² sleepstages
�ª Measurmentof resp. 

effort
�ª Art. O2 sat., pCO2 �²

transdermal
pulsoxymetry

�ª Limb movements
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Epidemiology

Source: Primary research with experts, U.S. Census (2014), Peppard"Increased Prevalence of Sleep-disordered Breathing in Adults." 
American Journal of Epidemiology (2013) 
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TREATMENT

�ª weight control
�ª voiding the supine posture during sleep

for patients with mild OSA
�ª avoidance of alcohol, sedative

medication
�ª stop smoking
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Epidemiology

Source: Primary research with experts, U.S. Census (2014), Peppard"Increased Prevalence of Sleep-disordered Breathing in Adults." 
American Journal of Epidemiology (2013) 
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Surgerytreatment

�ª Nasal surgery
�ª UPPP 

(Uvulopalatopharyngoplasty)
�ª Lowerjaw advancement
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Surgerytreatment

�ª Nasal surgery
�ª UPPP 

(Uvulopalatopharyngoplasty)
�ª Lowerjaw advancement
�ª Soft palate implants (the 

Pillar Procedure)
�ª Hyoid advancement
�ª Tongue advancement
�ª Tongue base reduction






































































