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El sueno es una “amenaza” para la respiracion

AMENAZA RESPUESTA
¥ Tono de musculos VAS w= Apneas obstructivas

'] Estimulo respiratorio mm) Hipoventilacion

[l Volumenes pulmonares mmmp Hipoxemia

3 Relaciéon V/Q l ACvy RP



Progresion del Trastorno Respiratorio
Vincualdo al Sueno

Respirac. Ronquido Ronquido UARS AOS

Normal Posicional
Alcohol
Benzodiazepinas ESD/Trast.Cogn.
C/Stroke

Peso Corporal " |
Obstruccion Nasal Ipercapnia
Sobrepeso HTP
COPD Cor pulmonale

Adaptado de Schwartz, J 2006




¢Que es la Apnea Obstructiva del Sueno?

Definicidon

Trastorno respiratorio del sueno caracterizado por episodios
repetitivos de obstruccion parcial (hipopnea) o completa
(apnea) de la via aérea superior durante el sueno, a pesar de los
esfuerzos respiratorios continuos.

IAH

Indice Apnea-Hipopnea:

Apnea Hipopnea

Cese completo del flujo Reduccion del flujo aéreo

numero de eventos por
hora de sueno o de
registro

aereo = 10 segundos > 30% asociado a
desaturacion o
microdespertar

Fuente: AASM — American Academy of Sleep Medicine, 2023



STATE-OF-THE-ART PAPER

Obstructive Sleep Apnea
A Cardiometabolic Risk in Obesity and the Metabolic Syndrome

Luciano F. Drager, MD, PuD,* Sonia M. Togeiro, MD, PHD,} Vsevolod Y. Polotsky, MD, PuD,
Geraldo Lorenzi-Filho, MD, PuD*

Grasa subcutanea
Grasa visceral

¥ Volumen pulmonar

Journal of the American College of Cardiology Vol. 62, No. 7, 2013



ALTERACIONES

ANATOMICAS 100%

\4

APNEAS OBSTRUCTIVAS

36% 36%

FALLA EN LOS INESTABILIDAD DEL

37%

BAJO UMBRAL DEL
DESPERTAR

MUSCULOS CONTROL
DILATADORES VENTILATORIO

Eckert DJ, Sleep Medicine Reviews. Dec 2016




JAMA April 14, 2020 Volume 323, Number 14

Figure 1. Anatomic Features Contributing to Obstructive Sleep Apnea (OSA)

Increased tongue fat and inferior hyoid position

ALTERACIONES
ANATOMICAS

100%

Downward angle
of geniohyoid muscle

Narrowing of the upper airway is common in patients with OSA. This can result deposition, or from skeletal features including mandibular retrognathia and
from a long soft palate, enlargement of the tongue and pharyngeal wall, and a a shorter mandibular or maxillary length.
more inferior and posterior position of the hyoid bone, commonly due to fat
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SLEEP 2014;37(10):1639-1648.

Apneic Subject Normal Subject
F—-—

N

BMI: 34.2 kg/m? BMI: 35.0 kg/m?
AHI: 59.1 events/hour AHI: 9.6 events/hour
Tongue Volume: 95,492 mm? Tongue Volume: 65,674 mm?
Tongue Fat Volume: 41.686 mm? Tongue Fat Volume: 16,056 mm?

Tongue Fat Percentage: 42% Tongue Fat Percentage: 24%



Impaired pharyngeal dilator muscle function Low respiratory arousal threshold
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Endotipos en Apnea del Sueho

Endotipo: mecanismo fisiopatologico subyacente
que explica el colapso repetido de |la via aérea
superior durante el sueno, es medible y tiene
implicancia clinica.

v" La AOS es heterogénea: misma severidad (AHI), distintos
mecanismos.

AN

Tasa de fracaso de tratamientos actuales ~50%.

AN

El endotipo permite dirigir |a terapia al mecanismo especifico
de cada paciente.

v' Concepto clave: Transicidon de 'one-size-fits-all' a medicina de
precision en apnea del sueno.

Tolbert et al. - Am J Respir Crit Care Med 211(9):1562-1583, 2025

Anatomia Umbral del
faringea despertar
Despertar precoz
Colapso por
. ante carga
aumento de tejidos . .
ventilatoria

Loop Gain
P Respuesta
(Control
] : muscular VAS
ventilatorio)

Inestabilidad del £ ncidn del GG TP
control respiratorio



Fenotipos Clinicos de la AOS

Los fenotipos clinicos son independientes del IAH — los clusters presentan
IAH similar entre si pero difieren en sintomas, comorbilidades y prondstico.

A Somnolencia Excesiva B Minimamente Sintomatico
Varon joven, obeso, AOS grave. Varon mayor, obeso, AOS grave,
Sintomas clasicos. Buena respuesta a comorbilidades frecuentes. Menor
CPAP. Mayor riesgo CV. respuesta a CPAP. Fenotipo no-dipping
Insomnio Predominante D Sintomas de Via Aérea Superior
Mujer de edad media, levemente Varon joven, no obeso, AOS grave.
obesa, AOS moderada-grave. Mayor Menor hipoxemia y comorbilidad.
riesgo CV. Respuesta mixta a CPAP Menor éxito con CPAP.

Basado en: Zinchuk & Yaggi, Chest 2020 [ Ye et al., ERJ 2014 | Keenan et al., Sleep 2018



Epidemiologia y Criterios Diagnosticos

EPIDEMIOLOGIA

| Afecta al 9-38% de la poblacion Leve
adulta, segun criterios diagnosticos 5—-14 eventos/hora

I Mayor prevalencia en hombres (2:1
vs mujeres), hasta la menopausia Moderada

I Incremento significativo con la edad y 15-29 eventos/hora

con la obesidad
Grave

| Alta tasa de subdiagnodstico: ~80% > 30 eventos/hora

Il Segunda causa mas frecuente de
hipersomnia diurna

Diagnostico definitivo: Polisomnografia o Poligrafia Respiratoria







Treated population

Diagnosed

936 Million

80~90%

Estimated number of people worldwide

Undiagnosed with Sleep Apnea including undiagnosed
or Ignored.

Estimation of the global prevalence and burden of obstructive sleep apnea: A literature-based analysis. Lancet Respir. Med. 2019, 7,




Sleep and Breathing (2025) 29:89
https://dol.org/10.1007/s11325-025-03253-y

SLEEP BREATHING PHYSIOLOGY AND DISORDERS « ORIGINAL ARTICLE

Sleep apnea screening through a news portal using the STOP-bang

questionnaire
Daniel Solomons'~ - Daniel Schonfeld® - Sergio Arias® - Daniel E. Vigo® - Mikel Azpiazu® - Daniel Pérez-Chada’("

Recelved: 13 June 2024 / Revised: 2 January 2025 / Accepted: 15 January 2025
© The Author(s), under exclusive licence to Springer Nature Switzerland AG 2025




STOP-Bang Questionnaire

S: snoring
T: tiredness

O: observed apnea

P: h Igh BP Puede que tenga
Apnea del Sueno

B: BMI Yy no lo sepa

Redlice el siguiente test de autodiagnostico

d. age

- Enfermedades - Diabetes tipo 2
cardiovasculares - Obesidad

°
[ ] - Accidentes de transito y - Accidentes cerebro
: neck circumference

g: male gender
Anesthesiology, 2008; Br J Anaesth 2012; 108:768—75; CHEST 2016; 149(3):631-638



Results ()

5968 subjects responded the questionnaire.

54.6% were males.

Median age: 44.9 yo (Cl: 44.58-45.21).

Median BMI: 27.42 kg/m? (Cl: 27.28-27.56).

Healthy BMI (18.5-24.9) = 35.3% of the sample.

Overweight (25-29.9) = 35.8%.

Obese (>30) = 24.6%

Morbid obesity (>35)=2.7%



Results (1)

m High OSA Risk  ® Moderate OSA Risk  m Low OSA Risk




Moderate to high OSA risk according to STOPBang questionnare

Distribution between women and men according to age group
600

500
400
300
200
100
J J
<30

30-39 40-49 50-59 60-69

® Female
= Male 73 316 553 532 298 96

B Female m Male
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Via aérea superior normal
(Schellenberg et al, AIRCCM 162;740-748, 2000)
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Examen fisico y apnea de sueno
(Schellenberg et al, AJRCCM 162;740-748, 2000)
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Examen fisico y apnea de sueno
(Schellenberg et al, AJRCCM 162;740-748, 2000
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Examen fisico y apnea de sueno
(Schellenberg et al, AJRCCM 162;740-748, 2000)
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Examen fisico y apnea de sueno
(Schellenberg et al, AJRCCM 162;740-748, 2000)
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JAH: 65 ev/h
IMC: 29
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Factores de Riesgo y Caracteristicas Clinicas
de los Pacientes con AOS

JAMA April 14,2020 Volume 323, Number 14

Table 1. Risk Factors and Clinical Features of Obstructive Sleep Apnea

Characteristic Measure®
Risk factors Odds ratio
ﬁ\feight \
Overweight vs normal weight 2.3-3.4
Obese vs normal weight 4.0-10.5
Male sex (vs female) 1.7-3:0
Age (per 10-y increment) 1.4-3.2
Qostmenopausal state in women 2.8-4.3 /
Enlarged upper airway soft tissues (egq, tonsils, Unknown
adenoids, tongue)
Craniofacial abnormalities (eg, retrognathia, Unknown
micrognathia)
ﬁnical symptoms and signs Prevalence, % \
Excessive sleepiness, fatigue, or unrefreshing sleep 73-90
Snoring most nights 50-60
Witnessed breathing pauses, choking, or gasping 10-15
during sleep
Nocturia (2 or more times per night) 30
Nocturnal gastroesophageal reflux 50-75

\. Morning headache

12-18 Z

2 Odds ratios reflect the range of values reported from population-based
cohort studies, excluding extreme values. Prevalence estimates are from
population- or clinic-based patient samples referenced in the text.




Principales Sintomas Clinicos de SAHOS

Sintomas Referidos Sintomas Sufridos
Ronquidos 100% Somnolencia  15-50%
Apneas 50% Ahogos Noct.  53%

Movim. Corporal 40% Cefalea Matinal 38%

0
Cambios Personal 56% Deter. Intelect. 27%

Nocturia 37%



Sindrome de Apneas Obstructivas
Durante el Sueno

Manifestaciones Diurnas Consecuencias clinicas
Excesiva somnolencia diurna Enfermedad cardiovascular

Sueno poco reparador Hipertension Arterial

Pérdida de memoria o ]
Arritmias cardiacas (FA)

Trastornos de ideacion

o Enfermedad coronaria
! Atencién y alerta

T Riesgo de accidentes Hipertension pulmonar

l Calidad de vida Insuficiencia cardiaca

Accidente cerebrovascular



Evaluacion subjetiva de la somnolencia

Table 2. Methods to Identify Obstructive Sleep Apnea (OSA)

Metric Description Additional information Sensitivity, %® Specificity, %°
Questionnaire
Berlin Eleven items grouped in 3 domains: snoring/apneas, Developed for assessing sleep apnea risk in the 77 (73-81) 44 (38-51)
Questionnaire fatigue/sleepiness, and obesity/hypertension. primary care setting.
Range, 0-3; 0 indicates the lowest risk and 2-3
indicate high risk of OSA.
(: STOP-Bang Eight items assess snoring, sleepiness, apneas, Developed for sleep apnea screening in the 90 (86-93) 36 (29-44)\
questionnaire hypertension, obesity, neck girth, age, and sex. preoperative setting.
g Range 0-8; O indicates the lowest risk of OSA. )
Epworth Self-administered assessment of sleep tendency Widely used for assessing sleepiness and response 47 (35-59) 62 (56-68)

Sleepiness Scale

in 8 common situations.

Range 0-24; 0 indicates the least sleepy and greater
than 10 indicates excessive sleepiness.

of sleepiness to therapy; not useful in screening
for OSA.

JAMA April 14, 2020

Volume 323, Number 14



COMO DOCUMENTO
LAS APNEAS DURANTE EL SUENO




Sleep Testing
Polysomnography

Home sleep apnea
testing (HSAT)

Oximetry

Monitors electroencephalogram, eye movements,
and chin muscle tone to assess sleep-wake state and
thoracic and abdominal excursion, oronasal airflow,

and pulse oximetry to identify apneas and hypopneas.

Measures number of apneas plus hypopneas per hour
of sleep.

Multiple available devices; most include monitoring
of airflow, respiratory effort, and oximetry; some use
nonstandard measures, such as peripheral arterial
tonometry.

Measures number of apneas plus hypopneas per hour
of recording.

Overnight recording of blood oxygen saturation.

Measures number of 3% or 4% desaturation events

Sensitivity, %°

Criterion standard for diagnosis of OSA; permits
diagnosis of sleep disorders other than sleep
apnea; cost is high relative to HSAT.

Lower cost and greater convenience compared 79 (71-86)
with polysomnography; false-negative results

possible; unable to diagnose disorders other than

sleep apnea.

Inexpensive and convenient; false-negative results 7-100

possible; cannot distinguish OSA from central
sleep apnea; can document resolution of

JAMA April14, 2020 Volume 323, Number 14

Specificity, %

79 (63-89)

15-100
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REsMED

ApnealLink - Informe de 27/3/2021 08:24

Meédico responsable del tratamiento Remitir a

I |

Datos del paciente

Mombre: -7 IC¥ paciente: 18621
Momibre: Fecha de nac.: 2B0EMB81
Calie Afura; 80 cm
Codigo postal, casdad: Peso: 00 kg
Tekfono: IMC: 30,9 kg fm®
Registrando Evaluacion
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Imicsoc O-45 . Inicio: 00:-55

Fin: 0724 . Fin: 0725
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Analisis (Percdo de evaluacion de fiujo: 5 h 18 min. / Periodo de evaluacion de SpOz: 5 h 20 min.}

indices Mormal Resultado

LAH": | 5a <5h Promedio de respiraciones por minute [rpmi: 3,710

IR <5 Respiracicnes: 1820

Indice de apneas: 423 =5fh Apneas: 225
LA: 0.4 Apneas indetemminadas: 2 [1%)
A 411 Apneas chstructivas: 219 [977%)
AC: 0.6 Apneas centrales: 3 (1%)

lAM: 02 Apneas mxtas: 1 [0®&)

Indice de hipopnsa: 15,8 =8 h Hipopneas: a4
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Frecuencia de pulso promedio: G5 bpm

Estado del analisis: Ediado manualmente

Parametros de analisis utilizados [Definido por el usuario)
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Histograma SpO, (%) Histograma frequencia cardiaca {lpm)
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Criterios de Severidad en AOS segun el IAH

AHI: apnea/hy
OSA: obstructi

T90:  SpO2< 90%

CH: Frecuencia, duraciony
profundidad de la
desaturacion en cada
apnea o hipopnea
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Figure | Example of hypoxic burden calculation for an individual respiratory event. (A) The nasal cannula airflow and annotated respiratory events
is shown. (B) The overlaid oxygen saturation signals (SpO-) associated with all respiratory events for one individual is shown. These signals were
synchronized at the termination of respiratory events (time zero) and averaged to calculate the search window (the time between two peaks). The
search window was used to calculate the hypoxic burden for individual events. That is, the area under saturation curve within the search window (C)
The total hypoxic burden was defined as the sum of individual burdens divided by total sleep time. Resp. Event, respiratory event.

European Heart Journal (2019) 40, 1149-1157
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Figure 2 Adjusted survival curves for cardiovascular mortality across categories of the hypoxic burden in MrOS. These curves were obtained
from Model 4. The adjusted survival curves were obtained by averaging the predicted survival curves for every observation in MrOS study.



Association between hypoxic
burden and conventional OSA
metrics in a nested cohort of
rail workers in Argentina

Purpose:

Obstructive sleep apnea (OSA) is characterized by frequent upper airway
obstructions (apnea/hypopnea events), causing intermittent hypoxemia and sleep
fragmentation. In OSA, intermittent hypoxemia can be quantified by the Sleep
Apnea-Specific Hypoxic Burden (SASHB), a metric that captures the area under the
desaturation curve associated with a respiratory event (Apnea or Hypopnea). This
study aims to explore the association between SASHB and baseline hypertension

in a nested cohort of rail workers in Argentina.

Results:

This study included a total of 90 participants with complete data. The median
age was 40 years [IQR: 34 - 51], 91% were male, and 23% had hypertension. The
median AHI was 8.5 events/h [IQR: 3.2 — 20.5], and the median score on the
Epworth sleepiness scale was 5.5 points [IQR: 3.0 — 8.0]. We found a significant
association between SASHB and hypertension, both before and after adjusting for
AHI (Model 1 odds ratio per 1 SD: 2.33; [95% CI: 1.24 to 4.38], p =0.03).

(8)

SAAMMAL

Fig. 1. Hypoxic burden is determined by creating a subject-specific search window (panel (A)) from all respiratory events regardless of desaturation or arousals. Overlaid oxygen
saturation signals (SpOz) associated with all respiratory events are synchronized at the termination of events (time zero). Synchronized SpOz signals are averaged to quantify
the subject-specific desaturation curve (solid black line). The search window is the time between the two peaks. The search window will be used to determine the area under
individual desaturation curves (panel (B)). Total hypoxic burden (HB) is the sum of all individuals areas normalized by sleep time. (Archivos de Bronconeumologia 59 (2023) 36—
43)

N W M0 0 W B/ W N 0
Time(s)
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Methods:

We executed a cross-sectional, prospective observational study. SASHB was
measured from the SpO2 signal from baseline sleep studies using a type Il home
sleep test (Apnea Link Air, Australia). Baseline characteristics were represented as
percentages and medians [Interquartile Range, IQR]. We determined the
differences in SASHB between participants with hypertension and assessed the
strength of the association between SASHB and hypertension at baseline. Multiple
logistic regression analyses were used to obtain the adjusted odds ratio per 1
standard deviation (SD) increase in SASHB, after adjusting for Gender, Body Mass

Index (Model 1), and AHI (Model 2).

Conclusion:

In a nested cohort of young rail workers in Argentina, a higher SASHB is
associated with an increased risk of hypertension at baseline, before and after
adjusting for AHI. Quantifying nocturnal hypoxemia using SASHB may offer

additional value for cardiovascular risk stratification in sleep apnea.

Clinical implications:

OSA was a frequent finding in this sample of young rail workers. A significant

association was observed between SASHB and hypertension, both before and after

adjusting for gender, BMI and AHI.




Hypertension

Figure 2. Hypoxic burden distribution by hypertension status, illustrating the
comparative differences in hypoxic burden between these two groups,
highlighting whether hypertension is associated with increased hypoxic burden.




CONCLUSIONES

-

|

El IAH es una métrica ampliamente utilizada para el diagnodstico de la AOS y para evaluar
la respuesta al tratamiento.

~

J

-

|

La relacion del IAH con las consecuencias CV de la AOS y su utilidad en la evaluacion de la
respuesta al tratamiento ha sido deficiente.

~

J

-

|

La medicion de |la Carga Hipoxica evalua con mayor precision la severidad de la AOS en
relacion con la enfermedad cardiovascular.

-

|

La medicion de la Carga Ventilatoria, es un mejor predictor que el IAH de la mortalidad
por enfermedades cardiovasculares asociadas a las AOS.

-

|

Estas mediciones caracterizan mejor que el IAH el riesgo de mortalidad por enfermedad
CV

European Heart Journal (2019) 40, 1149-1157
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SCIENTIFIC INVESTIGATIONS

Validation of the Withings Sleep Analyzer, an under-the-mattress device for

the detection of moderate-severe sleep apnea syndrome
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Tratamiento con CPAP
Efectos de la presion positiva sobre la VAS
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Criterios de Severidad en AOS segun el IAH

No OSA Mild OSA Moderate OSA Severe OSA
| A A A
( | |
A |
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AHI: apnea/hypopnea index
OSA: obstructive sleep apnea
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DHECA score: A decision-making score to identify the need for CPAP
treatment beyond the apnea-hypopnea index
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Score DHECA

Total Score

Dlstu rbances - AHI
Mild - 2
Moderate -5
Severe - 10

! mia =790

<10% -0
>10% -5

Less than 10: No CPAP indication

10 or more: CPAP Indication

_E_zﬂ_omz
Less than or equalto 10-0
11 or more-8

ardlovascular Comorbidities

HTN dipper ~2
Arrhythmia, Heart failure, Heart attack,

Stroke - 5 agreement between the therapeutic decision

Sum of scores for each factor

Among 1906 evaluated patients there was

HTN Non dipper or resistant - 8

made at the clinicians and the
recommendation suggested by the DHECA
score representing an overall concordance of
78.7 %

Sleep Medicine 5 April 2025
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Connecting
measurable
characteristics to
physiologically
relevant aspects

Personalised treatment of sleep-disordered breathing

FIGURE 2
Factors to consider when translating pathophysiology and phenotypes to personalized treatment.

Frontiers in Neurology 24 August 2023



