Literature

Obesity Hypoventilation Syndrome (Pickwickian Syndrome):
A Literature Review

Alfin Ridha Ramadhan?*, Betcy?, Ruth Grace Aurora?, Prasenohadi?,
Mohamad Fahmi Alatas?

IDepartment of Cardiovascular Medicine, Faculty of Medicine, Universitas Indonesia, Depok
2Division of Clinical Cardiology, Department of Cardiology and Vascular Medicine, Faculty of Medicine,
Universitas Indonesia, National Cardiovascular Center Harapan Kita, Jakarta
3Department of Pulmonology and Respiratory Medicine, Persahabatan General Hospital, Jakarta

Corresponding Author: Abstract

Alfin Ridha Ramadhan | Department of

Cardiovascular Medicine, Faculty of Obesity hypoventilation syndrome (OHS), also known as
Medicine, Universitas Indonesia, Depok | Pickwickian syndrome, is a respiratory disorder characterized by
alfinrr@yahoo.com reduced alveolar ventilation and elevated daytime carbon dioxide

. . levels, primarily associated with obesity. If untreated, OHS can
IS\me'ttef" Al zotft": 202y progress to pulmonary hypertension (PH) and ultimately heart
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Published: November 29t" 2024 fallur_e. The exact prevalepce of _OHS in the general population

remains unclear, but studies estimate it to range from 8% to

12.3%, increasing with obesity prevalence. This review discusses
Respir Sci. 2024; 5(1): 48-61 the diagnostic criteria for OHS, the utility of the STOP-Bang
https://doi.org/10.36497/respirsci.v5i1.155 questionnaire in screening, and advances in understanding the
pathophysiology and management of OHS, focusing on heart
failure with preserved ejection fraction (HFpEF). Accurate diagnosis
of OHS is critical and requires a thorough approach involving an
extensive patient medical history and physical examination to
differentiate OHS from obstructive sleep apnea (OSA). Key
diagnostic tests include serum bicarbonate levels and arterial blood
gas (ABG) analysis, to confirm the hypercapnia and identify the
severity of hypoventilation. Given the rising prevalence of obesity
worldwide and the serious complications associated with untreated
OHS, early and accurate identification of OHS is essential, as it can
prevent the progression to severe pulmonary hypertension (PH)
and the subsequent development of heart failure (HF).
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INTRODUCTION underlying pulmonary, metabolic, or
neuromuscular disorders.!

In patients with OHS, OSA frequently

coexists as a concurrent condition. As a

result, the majority of prevalence studies

have concentrated on individuals referred

Obesity hypoventilation syndrome
(OHS), also known as Pickwickian
syndrome, is characterized by obesity (BMI
>30 kg/m2) and chronic daytime
hypoventilation with hypercapnia (PaCO;
>45 mmHg), in the absence of significant

n https://respiratoryscience.or.id/

to sleep centers for the assessment of
sleep-related breathing disorders, leading
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to a reasonable estimate of OHS
prevalence among OSA  patients.?
Numerous studies have found that the
prevalence of OHS ranges between 8-
12.3%.3* OHS is strongly associated with
cardiometabolic comorbidities, including
pulmonary hypertension (PH), heart failure
(HF), and coronary artery disease.!

The five-year mortality rate was
15.5% in the OHS group, compared to
4.5% in the OSA group. It has been
reported that patients with OHS
experienced a two-fold increased risk of
mortality and are 1.86 times greater risk of
experiencing a cardiovascular event.”

Given these outcomes, it is crucial for
clinicians to properly identify and manage
OHS, however, the condition is often
neglected.? Therefore, This review
examines the pathophysiology, diagnostic
criteria, screening methods, and
management strategies for OHS, with a
particular focus on its role in heart failure

with preserved ejection fraction (HFpEF).

RESPIRATORY PHYSIOLOGY

Normally, gas moves from high-
pressure to low-pressure areas based on
Boyle's principle. During respiration,
inspiration and expiration involve the
coordinated action of the diaphragm and
rib muscles, working together to contract
and relax, changing the volume of the
lungs and creating a pressure gradient that
allows airflow into and out of the lungs.®

The lungs are elastic structures that
rely on the proper stretching of elastic
fibers to function. Lung collapse is

prevented by the pleura, comprising the
parietal and visceral layers, which maintain
lung integrity through cohesive forces.’

Intrapleural pressure at rest is
approximately -4 mmHg relative to
atmospheric pressure and decreases to
around -18 mmHg during maximal
inspiration, ensuring lung expansion.’
Additionally, the pleural liquid acts as a
lubricant during ventilation, providing
cohesive force between the pleural layers.
These mechanisms maintain the elasticity
of the lungs.®

RESPIRATORY FAILURE

Respiratory failure occurs when the
pulmonary system fails to adequately
exchange gases, defined by a partial
pressure of oxygen (Pa0;) <60 mmHg
and/or partial pressure of carbon dioxide
(PaCOz) >50 mmHg.°

Respiratory failure can result from
central or peripheral nervous system
dysfunction, airway obstruction, or alveolar
disorders. It is categorized by onset (acute,
chronic, or acute-on-chronic) and by
arterial blood gas (ABG) abnormalities as

type 1
(hypercapnic).®

(hypoxemic) or type 2

Type 1 respiratory failure, or
hypoxemia, is characterized by a PaO:
<60mmHg with or without changes in
PaC0O,. Alveolar disorders, including
pulmonary edema and pneumonia,
commonly cause this condition. Type 2
respiratory failure, or hypercapnia, is
characterized by an increase in PaCO;
>50mmHg, which is often accompanied by
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hypoxemia. This condition is typically
caused by airway obstruction or
neuromuscular disorders.’

Acute respiratory distress syndrome
(ARDS) results in respiratory failure and
occurs in individuals with pneumonia,
sepsis, gastric acid aspiration, or trauma.
ARDS is marked by hypoxemia, lung
edema, and the requirement for a
ventilator. It causes damage to the alveolar
epithelium and lung tissue.°

Conditions that cause type 1
respiratory failure include decreased
inspiratory PaO,, alveolar hypoventilation,
ventilation/perfusion (V/Q) inconsistency,
diffusion defect, and shunt from right to
left. Decreased inspiratory PaO, occurs
when the fraction of inhaled oxygen (FiO,)
is reduced, which occurs at high altitudes
where barometric pressure is lower.!!

Diffusion disorders occur when gas
exchange is disrupted due to damage to
the alveolar or blood vessel walls, as seen
in pulmonary edema, pulmonary fibrosis,
and ARDS. V/Q mismatches occur when
ventilation decreases in areas with normal
perfusion or when ventilation is normal in
areas with decreased perfusion, such as
pulmonary embolism, airway obstruction,
and pneumonia. Right-to-left shunt occurs
when oxygenated blood mixes with
deoxygenated blood.!!

Type 2 respiratory failure can be
triggered by factors such as reduced
alveolar ventilation due to airway
obstruction, decreased respiratory function
in neuromuscular diseases, and damage to
the brain and spinal cord, decreasing the
respiratory drive. Additionally, increased

a https://respiratoryscience.or.id/

CO;, production can occur in conditions that
boost metabolism, such as sepsis, fever, or
burns.!!

OBESITY HYPOVENTILATION SYNDROME

Definition

OHS is defined as the coexistence of
obesity, persistent alveolar hypoventilation
(PaCO, =245 mmHg), and daytime
hypoxemia (PaO, <70 mmHg), often
accompanied by sleep-related respiratory
disorders.!?

Pathophysiology

The mechanisms underlying obesity-
induced hypoventilation are complex and
not fully understood. Hypothesized
mechanisms include altered respiratory
mechanics due to excess weight, impaired
central responses to hypercapnia and
hypoxemia, the presence of sleep-
disordered breathing, and leptin
resistance.!3

Obesity  results in

reducing total

significant
mechanical  stresses,
respiratory compliance,

pulmonary resistance, and weakening the

increasing

respiratory muscles, which encourages
impaired respiratory function.!3

Obese patients often enhance their
respiratory function to keep CO. levels
normal. Nevertheless, changes in their
breathing effort can cause hypoventilation,
particularly during paradoxical sleep. In
this phase, muscle relaxation occurs, and
the ventilation is controlled by the
diaphragm and central nervous system.
This leads to a suppression of respiratory
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centers, causing daytime hypercapnia. This
may explain the high occurrence of central
hypoventilation in the OHS.!2

A pathophysiological model of OHS
has been suggested that integrates sleep-
related respiratory disorders, central
respiratory drive, and renal compensation.
In OSA patients, there is stable minute
ventilation during sleep due to a marked
rise in minute ventilation between episodes
of obstructive apnea. Nevertheless, OSA
can result in acute hypercapnia if the
periods of hyperventilation between apneic
events are insufficient to clear the built-up
C02.12’14

The present condition results in a
modest elevation in serum bicarbonate
levels that remain uncorrected before the
subsequent sleep period, as the CO;
excretion time is shorter than bicarbonate.
An increase in serum bicarbonate
concentration diminishes the baseline
ventilatory response to CO, by decreasing
the shift in hydrogen ion concentration for

OBESTY

a specific increase in CO,. Consequently,
this leads to elevated CO. levels during
wakefulness. 1214

Risk Factors

Key risk factors for OHS include
severe obesity (BMI >40 kg/m2), OSA with
an apnea-hypopnea index (AHI) >50
events/hour, oxygen saturation below 60%
during polysomnography, moderate-to-
severe lung function limitations, and large
neck, waist, and hip circumferences.!®

Clinical Manifestations and Diagnosis

Most cases are diagnosed when the
patient seeks medical attention in an acute
condition, such as severe acute
exacerbations characterized by acute
respiratory acidosis or sleep disorders. The
onset of OHS can vary, but it typically
appears in the age range from 50 to 60. Its
presentation is often diverse, with a wide
range of clinical severity.!®
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Figure 1. OHS Pathophysiology'*
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Symptoms arise from obesity and
disrupted sleep, including fatigue,
persistent daytime sleepiness, morning
headaches, mood disturbances, difficulty
concentrating, and memory impairment.®

The signs and symptoms in patients
with OSA are heavy snoring with a
crescendo-decrescendo pattern, nighttime
choking, and gagging, as well as apneas
observed by the bedmate.!® Physical exam
shows a typical obese person, who has a
short and broad neck, a congested
oropharynx, and a low-hanging uvula. They
often showed signs of right HF due to PH,
such as elevated JVP, an accentuated
pulmonic component of the second heart
sound, hepatomegaly, and lower extremity
edema.’

Hematological examination reveals
polycythemia with a hematocrit of over
50% and erythrocytosis. A room air ABG
analysis remained the gold standard for
diagnosing hypoventilation, which shows a
reduction in PaO, and a rise in PaCO;

during sleep and awake hours. Chronic
hypercapnia in OHS patients will show
elevated serum bicarbonate levels (>27
mEq/L) resulting  from metabolic
adjustment to  chronic  respiratory
acidosis.'®

A new noninvasive method for
monitoring hypercapnia during the night
and day is end-tidal or transcutaneous CO;
monitoring. Lung function assessment
including lung volume and capacity
measurements, and spirometry where
applicable, along with flow-volume loops
and indices to check any obstruction in the
upper airway.®

Additionally, hypercapnia should be
considered if hypoxemia is detected on
pulse oximetry in a conscious patient, as
hypoxemia  during  wakefulness s
uncommon in OSA. Performing lung
function tests and chest X-rays should be
done to exclude other causes of
hypercapnia.!

STOP-Bang Scoring Model
1. Snoring Yes/No
Do vou snore loudly (louder than talking or loud enough to be heard through closed doors)? N
2. Tired
. . . . Yes/No
Do vou often feel tired, fatigued. or sleepy during daytime?
3. Observed ) _ ' Yes/No
Has anyone observed vou stop breathing during yvour sleep?
4. Blood pressure . ) ) ) Yes/No
Do vou have or are yvou being treated for high blood pressure?
5. BMI
Yes/No
BMI more than 35 kg/m?2? ©
6. Age
. Yes/No
Age over 50 years old?
7. Neck circumference Yes/No
Neck circumference greater than 40 cm?
8. Gender
Gender male? Yes/No
High risk of OSA: answering yes to three or more items
Low risk of OSA: answering ves to less than three items

Figure 2. STOP-Bang Questionnaire!®

a https://respiratoryscience.or.id/
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Nocturnal polysomnography (PSG) is
used to diagnose OSA or OHS. However,
the diagnosis can often be overlooked if
only nocturnal pulse oximetry is used to
assess sleep disorder breathing.®

The STOP-Bang  questionnaire,
commonly used for OSA, can serve as an
early screening tool for OHS. It comprises
8 queries related to snoring, daytime
drowsiness, noted episodes of apnea,
history of hypertension, BMI, age >50,
neck circumference, and gender.'®

SUSPECTED OBESITY HYPOVENTILATION SYNDROME
(Obese patient [BMI > 30] with OSA going for elective surgery)

Y
Prior sleep study
| |
DONE NOTDONE
(AHI 2 5) STOP BANG score > 3

A
| CHECK SERUM BICARBONATE |

Serum bicarbonate > 27,%
sP0, < 90% or both

Y
Order ABG ] { Order PSG® (if not done

Serum bicarbonate < 27
(PaC0, > 45) previously) (AHI 2 5)

PR
0SA PERIOPERATIVE
PRECAUTIONS

i OBESITY HYPOVENTILATION SYNDROME ESTABLISHED 2

+ Sleep Consult - Split study for PAP fitration
+ Suggest Transthoracic echocardiogram to rule out PH

Figure 3. OHS Screening and Diagnosis
Algorithm?®

Early screening for OHS can be
STOP-Bang
questionnaire, assessment of oxygen

performed using the

saturation with a pulse oximeter, and
serum bicarbonate. If the STOP-Bang score
is 23, the SpO; value is <90% and the
serum bicarbonate level is elevated, these

findings indicate a high risk of OHS, and
ABG analysis should be performed to
assess for hypercapnia.*®

HFpEF

HF is a complex medical condition
characterized by the reduced structural and
functional capability of the ventricles to fill
with and pump blood. This condition
presents with various symptoms such as
difficulty breathing, fatigue, and increased
jugular venous pressure (JVP) on physical
examination. HF can be classified based on
left ventricular function, using ejection
fraction (EF) as a parameter. EF indicates
the proportion of blood ejected from the
heart with each heartbeat, with a normal
value of 50% or greater.?°

HF with a normal EF is known as
HFpEF, also called diastolic heart failure. If
the EF is less than 40%, the condition is
termed heart failure with reduced ejection
fraction (HFrEF), or systolic heart failure.
Others with an EF between 40-49% may be
classified as having heart failure with mid-
range ejection fraction (HFmrEF).2°

For patients with HF who are not in
an emergency setting, a natriuretic peptide
test can help determine the need for
echocardiography. In acute cases, an
immediate diagnosis of HF is necessary to
identify any cause of symptoms. Patient's
previous medical records, potential
triggers, clinical evaluation, and additional
tests such as electrocardiograms, chest X-
rays, laboratory tests, and
echocardiography should be noted to
diagnose.?°

Respir Sci 2024, Vol.5 No.1 a
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The diagnosis of HFpEF can be
confirmed by elevated natriuretic peptides
(B-type natriuretic peptide [BNP] >35
pg/ml and/or NT-proBNP >125 pg/ml), and

cardiac structural or functional

abnormalities indicating HF. If the
diagnosis remains uncertain, a stress test
or invasive approach of left ventricular
filling pressures can be performed.?°

¥
Clinical assessment
compatible with HFpEF

|7 Breathless patient

Rule out other cardiac/
non-cardiac causes l

Standard diagnostic tests:
including natriuretic peptides,
ECG, X-ray, echocardiography
Y
Pretest results suggestive of HFpEF

Y

step P

Search for other cardiac/
non-cardiac causes

HFA PEFF Score

‘/ 1\,>

Low Intermediate

step E

Diastolic stress test:

Normal <  Noninvasive or Invasive

step F1

l Not conclusive

Search for other cardiac/ il
non-cardiac causes S
 Abnormal -

HFpEF confirmed

1

Investigate for specific aetiology

step F2

Figure 4. Flowchart of the HFA-PEFF diagnostic
algorithm??

In 2021, the Heart Failure Association
(HFA) of the European Society of
Cardiology (ESC) developed a scoring
system to diagnose HFpEF. This score
includes functional, morphological, and
biomarker domains, with each domain
containing major and minor criteria. A

a https://respiratoryscience.or.id/

major criterion scores 2 points, while a
minor criterion scores 1 point. Each domain
can contribute a maximum of 2 points if
major criteria are met, or 1 point if only
minor criteria are met.?!

OHS in HFpEF

OHS is a condition that can cause
shortness of breath, right HF, and severe
PH, yet it remains underdiagnosed.
Warricker, et al reported a case of a young
woman experiencing severe PH and right
HF who recovered after being diagnosed
with OHS and receiving appropriate
treatment.??

Similarly, another case reported by
Terla et al was about a 53-year-old male
experiencing right ventricular dysfunction,
PH, and BNP levels of 160 pg/ml, without a
history of smoking, and his lung function
tests did not indicate any obstructive or
restrictive lung disease. A pulmonary CT
angiography was conducted, but no
abnormalities were found. Therefore,
chronic obstructive pulmonary disease,
pulmonary embolism, or interstitial lung
disease were ruled out. However,
transthoracic echocardiography revealed
moderate pulmonary hypertension,
suggesting OHS as the underlying cause.??

OHS is associated with Grade 3 PH.*
Recent studies reported about 52-
68.8%72>?¢ of OHS cases with PH. Right
heart catheterization is considered the gold
standard for diagnosing PH. However,
transthoracic echocardiography is
frequently used for assessment and
observation because it is non-invasive,
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affordable, accessible, and reliable to
diagnose.?’

The underlying causes of PH and
right HF (with normal EF) in OHS patients
are believed to be long-term daytime and
nighttime hypoxia, hypercapnia, and
acidosis. Additional conditions contributing
to PH in these patients include restrictive
pulmonary disease resulting from severe
obesity and significant fluctuations in
pressure within the thoracic cavity during
the respiratory cycle owing to increased
resistance in the upper airway. Obstruction
in the upper airway leads to intense
negative pressure within the thoracic cavity
during inspiration, which boosts venous
return and right ventricular filling, causing
the intraventricular septum to shift
leftward. As a result, left ventricular (LV)
filling is reduced, leading to a lower stroke
volume.?

MANAGEMENT

Positive Airway Pressure Ventilation

Positive airway pressure (PAP) works
to keep the airway from collapsing, acting
as a pneumatic splint, and has been the
primary treatment for OHS. PAP can be
delivered consistently throughout the
breathing cycle, known as continuous PAP
(CPAP), or varying pressures during
inspiration and expiration referred to as
bilevel PAP (BiPAP) or non-invasive
ventilation (NIV).16

BiPAP aids in reducing the effort
required for breathing, relieving the
pulmonary muscles, and improving gas
exchange, which results in higher O; levels

and lower CO; levels.!® Held et al reported
patients with severe PH due to alveolar
hypoventilation, who showed significant
improvement after 3 months of NIV.?8

CPAP provides a steady pressure
throughout the breathing cycle to prevent
obstructive apneas and hypopneas,
without extra ventilatory support like NIV
does. However, CPAP can still help to clear
CO, that has built up during prolonged
complete or partial obstructive events
during sleep.!

Recent research has shown a
substantial improvement of PAP therapy in
fewer lengths of stay in hospital,
management of sleep disorder breathing,
and in the measures of the quality of life.
The  pulmonary  function metrics,
performance on the 6-minute walk distance
test, and echocardiographic outcomes also
showed a significant improvement.26:2%:30

There is no definitive evidence
showing one mode of PAP therapy is
superior to the other. The choice typically
relies on various factors, including the type
of obstructive events of hypoventilation
during sleep, the
adjustments, and the cost.!

complexity  of

According to American Thoracic
Society guidelines, patients diagnosed with
OHS who are in stable condition should
receive PAP therapy during sleep. For
patients diagnosed with both OHS and
severe OSA (AHI >30), CPAP is preferred
as the primary treatment over NIV.3!

If CPAP is not tolerated due to air
leakage or discomfort, or if hypoventilation
and desaturation episodes do not improve,
it can be replaced with BiPAP. The target

Respir Sci 2024, Vol.5 No.1 B



Alfin Ridha Ramadhan, et al

Sa0; for patients is >90%. If this target is
not reached despite eliminating obstruction
and hypoventilation, oxygen
supplementation can be added.3!

For hospitalized OHS patients with
respiratory failure, NIV should be initiated
before discharge, with PAP therapy titrated
slowly over the first three months after
discharge.3!

A multicenter randomized controlled
trial (RCT) in Spain involving stable patients
with OHS and severe OSA, found that NIV
and CPAP have comparable long-term
effectiveness. Since CPAP is less complex
and more cost-effective, it may be the
preferred first-line PAP treatment option
until further research is conducted.*

In addition, a recent systematic
review and meta-analysis comparing the
effectiveness of PAP treatments on OHS
revealed that BiPAP provided the greatest
improvement in hypercapnia and objective
sleep patterns, including an increase in the
percentage of paradoxical and deep
sleep.3?

Weight Loss Strategies

American Thoracic Society guidelines
advised to reduce body weight by 25-30%
through lifestyle modifications or bariatric
surgery to improve hypoventilation.3!
Weight loss improves sleep-disordered
breathing, OHS, and cardiometabolic
health. Bariatric surgery is more effective
than lifestyle modifications for achieving
significant weight loss.3*

A recent systematic review of weight
loss interventions for patients with OHS
showed that a comprehensive weight loss

a https://respiratoryscience.or.id/

program successfully lowers body weight
but shows no marked benefits compared to
standard care (such as diet and exercise
advice provided during ambulatory visits).
Contrary, the bariatric approach is linked to
more efficient weight loss, subsidence of
OHS, lower OSA  severity, and
improvements in  pulmonary artery
pressure, gas exchange, and daytime
drowsiness.>*

OHS with HF

The Pickwick project showed that
PAP therapy improves PH and LV diastolic
function. Both NIV and CPAP treatments
significantly lowered systolic pulmonary
artery pressure, though right ventricular
function remained unchanged in either PAP
group. No notable changes were observed
in left ventricular hypertrophy or systolic
function; however diastolic function
showed substantial improvement with PAP
therapy.®

The principles for treating patients
with HF and OHS are similar to those for
patients without OHS, focusing on reducing
congestive symptoms with diuretics.3®
However, it is crucial to address acute HF
episodes in OHS patients carefully.3®

Loop diuretics can increase serum
bicarbonate levels, reducing the respiratory
response and worsening hypercapnia in
OHS patients. Studies have shown that
carbonic anhydrase inhibitors, such as
acetazolamide, are safe for OHS patients
because they can prevent alkalosis by
lowering bicarbonate concentration and
enhancing respiratory responses.3®
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Overnight Type-l Sleep Study

I

)

¥

A. Obstructive Respiratory events | |

i

B. Obstructive events &
Hypoventilation

T

| C. Pure Sleep Hypoventilation |

i

Initiate CPAP to eliminate the obstructive
events

Yes T

No

!

I Start with BPAP |

Sp02 = 88

l |

PtcCO2<10 mm Hg

Prescribe CPAP

l

‘TEPAP to eliminate obstructive
events
TIPAP to improve SpOz/.J, C0z
Aim for VT 7-8 mg/kg IBW

For VtPS: ‘P EPAP to eliminate obstructive
events or set auto-EPAP to 5-12 cmH20
Target VT 7-8 mg/kg IBW
Set PSMIN 4 cmH20 , PSMax 15 cmH20

Close monitoring of
adherence

Close monitoring of adherence

!

| Resolution of Hypercapnia |

I Yes
CPAP

Continue BPAP |

!
[

1 Resolution of Hypercapnia

Yes No

Reiterate BPAP

Figure 5. A Proposed Algorithm to Applying PAP in OHS Patients3’

[ Pitfalls in Management of OHS

~

Y

Y

Y

Excessive administration
of oxygen

Contractio

Excessive diuresis
n alkalosis

Excessive
psychotropics/oversedation

Y

Y

Y

Reduced minute

Increased serum

Increased upper airway

ventilation bicarbonate and alkalemia collapsibility
A4
:[ Blunted ventilatory response ]: \
l Adding anhydrase enzyme inhibitor.
[ Worsening of hypercapnia ]
Figure 6. Pitfalls in Management of OHS.3®
PROGNOSIS Another study showed the 5- and 10-
. . year survival rates were lower in the OHS
Mortality rates in OHS were

substantially higher than in OSA. The 5-
year mortality rates were 15.5% in OHS
and 4.5% in OSA. OHS patients had a
twofold increase in mortality risk and a 1.86
times risk of having a cardiovascular
event.”

patients compared to OSA patients, with
rates of 83% versus 96% at 5 years and
74% versus 91% at 10 years. Moreover,
ventilation therapy by CPAP and BiPAP has
significantly lowered mortality in all

patients.3®
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CONCLUSION

OHS is a frequently underrecognized
cause of HFpEF. Its pathophysiology
includes increased mechanical loads on the

respiratory system, elevated airway
resistance, and reduced pulmonary
compliance, culminating in pulmonary

artery remodeling, PH, and right heart
failure.

Early diagnosis and timely
intervention are crucial to preventing
deaths from heart failure. Preliminary
screening for OHS can be performed by
utilizing basic tests like pulse oximetry and
serum bicarbonate levels, followed by ABG
analysis to rule out OSA.

PAP  ventilation remains the
treatment for OHS,

HFpEF.
strategies,
significant weight loss,

cornerstone of
particularly  in
management

Long-term
including

improve vital

capacity and reduce chronic hypercapnia.
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