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Agenda
Obesity Hypoventilation Syndrome

•Prevalence of OHS
•Definition, clinical presentation
•Comparison OSA and OHS
•Complications and outcomes
•Mainstay of therapy: CPAP or BIPAP 
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Obesity Hypoventilation Syndrome
Prevalence (Masa Eur Respir Rev 2019, Balachandran Sleep Med Clin 2014)

Charles Dickens:
The Posthumous Papers 

of The Pickwick Club
London: Chapman and 

Hall; 1837

0.15-0.6% general adult population
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Obesity Hypoventilation Syndrome

Prevalence in patients awaiting bariatric surgery

Overall prevalence  8% (7-22%)
In patients with known OSA 11%

Lecube A, et al. Obes Surg 2010; 20:454



Obesity Hypoventilation Syndrome

Obesity (BMI > 30 kg/m2)
Hypoxemia ( < 70 PaO2, nadir SpO2 < 80 %)
Hypercapnia (daytime > 45 PaCO2)
Serum bicarbonate >27 mmol/L
Obstructive Sleep Apnea (90%)
Absence of other causes of hypoventilation

Definition

Bingol et al. Respire Care 2015; 60: 666

Chau E, et al. Anesthesiology 2012; 117: 188



Malignant Obesity Hypoventilation 
Syndrome

Definition

Obesity (BMI > 40 kg/m2)
Hypoxemia ( < 70 PaO2, nadir SpO2 < 80 %)
Hypercapnia (daytime ≥ 45 PaCO2)
Serum bicarbonate ≥ 27 mmol/L
Obstructive Sleep Apnea
Metabolic syndrome ( central obesity, HTN, HLP, insulin resistance)
Multiorgan dysfunction related to obesity (e.g pulmonary 
hypertension)

Mario et al. J Intensive Care Med 2012; 28:124

Masa et al. Eur Respir Rev 2019; 28:180097
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Obesity Hypoventilation Syndrome

Clinical Presentation

excessive 
daytime 

sleepiness
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Obesity Hypoventilation Syndrome

Clinical Presentation

Fatigue
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Obesity Hypoventilation Syndrome

Clinical Presentation

nocturnal 
choking 
episodes
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Obesity Hypoventilation Syndrome

Clinical Presentation

morning 
headaches

de Athayde et al. J Braz Pneumol 2018;44:510
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Obesity Hypoventilation Syndrome

Clinical Presentation

Depression



Obesity Hypoventilation Syndrome

Pathophysiology

Masa et al. Eur Respir Rev 2019; 28:180097

Obesity

Decreased 
Ventilatory 

Drive

REM Hypo-
ventilation 



Obesity Hypoventilation Syndrome

Pathophysiology

Raveendran et al. Curr Opin Anesthesiol 2017; 30:146



Obesity Hypoventilation Syndrome
Prediction

Chen et al. Obes Surg 2023; 33:68



Comparison Obese Patients 
with Eucapnia and OHS

Chau E, et al. Anesthesiology 2012; 117: 188Basoglu, et al. The Clinical Respiratory Journal 2014



Complications of OHS

compared to OSA

Heart failure         OR 9(2-35) 
Angina pectoris   OR 9(1-57)   
and/or 
Cor pulmonale     OR 9(1-57)

Kaw et al. Chest 2016; 149:84



Complications of OHS

compared to OSA

Cardiometabolic comorbidities lead to 
increased mortality (24% at 1.5–2 years) 

Pulmonary hypertension (> 40 mmHg) 
52%

Masa et al. Am J Respir Crit Care Med 2020;201:586

Jennum et al. Thorax 2011;66:560



Postoperative Complications of 
OHS

compared to OSA

•Postop. respirator. failure    OR 11(4-32)     
•Prolonged intubation           OR 3.1(0.6-15)
•Postop. ICU transfer            OR 10.9(4-32)

Kaw et al. Chest 2016; 149:84
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Positive Airway Pressure 
Therapy

Continuous positive airway pressure (CPAP)
Bilevel positive airway pressure (BIPAP)



PAP Therapy long term 

Mokhlesi, et al. Proceedings Am Thor Soc 2008; 5: 218

Masa, et al. Lancet 2019; 393: 1721



PAP Therapy

Storre, et al. Chest 2006; 130: 815

Heinemann et al. Respir Med 2007;101:1219

Corall et al. Thorax 2018;73:361

improves:

Gas exchange (PaO2, PaCO2)
Pulmonary function (FVC, FEV1)
Sleep-disordered breathing (AHI 
decreases)
Pulmonary hypertension



PAP Therapy

Storre, et al. Chest 2006; 130: 815

Heinemann et al. Respir Med 2007;101:1219

Corall et al. Thorax 2018;73:361

improves:

Awake hypercapnia

Awake hypoxemia

Resolution of the need 

for supplemental 

oxygen

Afshar, et al. AnnalsATS 2020; 

17:344
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Positive Airway Pressure 
Therapy

BIPAP



PAP Therapy short term 

Chau E, et al. Anesthesiology 2012; 117: 188



Can Postoperative Pulmonary Complications 
in Patients with OHS be Reduced?

Rennotte, et al. Chest 1995; 107:367

El-Solh et al. Eur Respir J 2006; 28:588

Limited evidence demonstrating reduction 
in postoperative complications with PAP

Case series and case reports

Ebeo et al.; Respir Med. 2002;96:672

Huerta et al., J Gastrointest Surg. 2002;6 ;354

Initiate PAP therapy 
immediately after extubation 
following bariatric surgery
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Summary
Obesity Hypoventilation Syndrome

•Definition: class III obesity with OSA and 
hypercapnia, serum bicarbonate >27 mmol/L

•Prevalence: 8% in patients awaiting bariatric 
surgery

•Complications: respiratory and cardiac
•Therapy: Non-Invasive ventilation as CPAP or 
BIPAP 

Kaw, et al. Anesth Analg 2021; 132:1265
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Thank you



Supplemental Oxygen
40% of patients < 90% SpO2 during sleep on  CPAP/BIPAP

Hollier et al. Thorax 2014;69:346

Moderate concentrations of supplemental 

oxygen worsen hypercapnia in obesity 

hypoventilation syndrome (randomized 

crossover study)

•CO2 increased by 5.0 mmHg (100% O2 vs room air) 

•Decreased minute ventilation by 1.4 L/min
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Obstructive Sleep Apnea

Cessation of breathing for >10 seconds
Total events per hour sleep
Measured in overnight stay at sleep lab with polysomnography

Apnea/Hyp
opnea 

index (AHI) 14.5 % of the 
adult US 

population

Benjafield et al. Lancet Respir Med 2019; 7:687
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Obstructive Sleep Apnea

Cessation of breathing for >10 seconds
Total events per hour sleep
Measured in overnight stay at sleep lab with polysomnography

Apnea/Hyp
opnea 

index (AHI)

Chung F, et al. Chest 2016; 149:631



Obstructive Sleep Apnea

Chung F, et al. Br J Anaesth 2012; 108: 768-75



Obstructive Sleep Apnea

Nagappa, et al. Anesth Analg 2017; 125:1301



Weight Reduction Surgery

Greenburg et al. Am J Med 2009; 122: 535

acetate

Dramatic reductions in 

body mass index and 

apnea- hypopnea index

Average apnea-hypopnea 

index after surgical 

weight loss consistent 

with moderately severe 

OSA



Pharmacologic Respiratory 
Stimulants

Raurich et al. Respir Care 2010; 55: 1442

Medroxyprogesterone acetate
Acetazolamide

Acetazolamide improves:
• AHI↓
• PaO2↑

• PaCO2↓

• Increased hypercapnic drive response



PAP Therapy

Mokleshi et al.,American J Respire Crit Care Med, 2019;200:e6–e24

Ventilator settings:

•CPAP titration to effect
•If patient intolerant to high 
CPAP levels, switch to BIPAP

•Inspiratory PAP 16-18 cm H2O
•Expiratory PAP 9-10 cm H2O



Ryden, et al. Semin Respir Crit Care Med 2014;35:593

Advanced Modes of Non-Invasive 
Positive PressureVentilation

CPAP 
•Auto-adjusting PAP
BIPAP
•Auto-titrating BIPAP (IPAP/EPAP adjusted)
•Adaptive Servo-Ventilation (IPAP adjusted)
•Volume assured Pressure Support (IPAP 
adjusted)



Supplemental Oxygen

Banerjee et al. Chest 

2007; 131: 1678

Hollier et al. Thorax 

2014;69:346

40% of patients < 90% SpO2 during 
sleep on  CPAP/BIPAP



Supplemental Oxygen

Wijesinghe, et al. Chest 2011; 139: 1018

40% of patients < 90% SpO2during sleep on  CPAP/BIPAP
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