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ABSTRACT

Background: Pickwickian Syndrome is a condition of alweolar ,hypéventilation
characterized by hypercapnia due to decreased ventilatory deive,and,capacity caused by
obesity. The prevalence of this syndrome aligns with the ingfeasing@besity rate in various
countries, especially developed nations, and is associated with obsttuctive sleep apnea
(OSA). Individuals with OSA have a 20-30% risk ofs@developing Pickwickian Syndrome.
Case: A 36-year-old male, weighing 160 kg and héight'168 cm (body mass index (BMI):
56.69 kg/m?), presented with progressive dyspnea for“one week. He had a history of
hypertension and heart disease, managed with medi€ation. On arrival at the emergency
department (ED), he showed signs of hypgXemta with SpO- 80%, which improved to 97%
after oxygen therapy with a non-rebréathdblgsbreathing mask at 10 L/min. Blood gas
analysis revealed partially compeénsated“sespiratory acidosis. A Chest X-ray showed
bilateral pulmonary edema and cardieniegaly. A diagnosis of Pickwickian Syndrome with
congestive heart failure was gstablishéd. The patient was managed in the intensive care
unit (ICU) for 13 days with,nen-invasive ventilation (NIV) as ventilatory support.
Discussion: This case \illastrates the complex interplay among morbid obesity,
hypoventilation, and Cagdiaesdysfunction. Obesity leads to increased airway resistance
and impaired thoracichcompliance, resulting in reduced effective ventilation and CO:
retention. When™®embined with congestive heart failure, pulmonary edema, and further
hypoxemia praysénsue. The successful outcome in this case underlines the importance of
early diagnosis, targeted respiratory support, and effective fluid management.
Congclusien: Intensive care of the patients with Pickwickian Syndrome and congestive
hearty falluré*requires a holistic multidisciplinary approach. Optimizing oxygenation,
maintaining strict fluid balance, and administering appropriate pharmacologic therapy are
crucial to preventing complications and improving prognosis.
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INTRODUCTION

Pickwickian Syndrome refers to the
presence of alveolar hypoventilation
characterized by hypercapnia (PaCO2 > 45
mmHg) due to a blunted respiratory drive
and reduced ventilatory capacity as a result
of obesity (body mass index (BMI) > 30
kg/m?).! The prevalence of Pickwickian
Syndrome parallels that of obesity in
general, particularly i  developed
countries, and is closely associated with
obstructive sleep apnea (OSA). It is
estimated that 20-30% of individuals with
OSA also have Pickwickian Syndrome,
with the highest risk factors being female
gender, black ethnicity, lower educational
level, and age between 40 and 59 years.?

This syndrome is related to the retention of
carbon dioxide caused by the suppression
of respiratory function and compensatory
mechanisms in obese patients, along with
increased airway resistance due to
significant anatomical obstruction
commonly found in individuals With
obesity.? This phenomenon can bgcoméa
serious issue if respiratory failure oecuus)
potentially requiring the patient toNbe
connected to mechanical ventilation,

Management of obg§e ‘patiénts with
Pickwickian =~ SyndfémeN gfocuses on
resolving  respitatory ) acidosis and
correcting hypereapnia, resulting from
carbon dioxide ‘retention.>* Treatment
varies fram théwse of continuous positive
airwayspressure (CPAP) through non-
invasiyé ventilation (NIV) to endotracheal
intubation and mechanical ventilation
support.

CASE

A 36-year-old male presented to the
emergency department (ED) with the chief
complaint of shortness of breath that had
been progressively worsening for one
week before admission. The dyspnea was
exacerbated by physical activity and lying
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flat (orthopnea and paroxysmal nocturnal
dyspnea), frequently awakening the
patient at night. He reported greater
comfort sleeping in a right lateral position
using more than two pillows. The
complaint was accompanied by swelling
of both lower extremities and abdominal
distension, but was not associated with
fever, cough, rhinorrhea, chest pain,
nausea, or vomiting. The patient denied
any recent increase in physical activity and
reported fluid intake of lessithan 1600 cc
per day as recommended by hisphysician.
He had a known history ofthypertension
and heart disease diagnosed eight months
earlier, with a pfier hospitalization in
September 2024 due, to*heaft failure. His
discharge medieations included
furosemide,\valsartan, and amlodipine.
There, was no®history of stroke, kidney
diseasegmm¥yocardial infarction, diabetes
mellitusyo0r dyslipidemia. He was an active
smoker. There was no history of stroke,
kidney disease, myocardial infarction,
diabetes mellitus, or dyslipidemia. Other
known causes of hypoventilation,
including severe obstructive or restrictive
parenchymal lung disease, kyphoscoliosis,
neuromuscular disease, and congenital
central hypoventilation syndrome, were
clinically excluded based on physical
examination findings. Severe
hypothyroidism was ruled out through
laboratory assessment of thyroid function,
but this wasn’t performed.

Vital signs upon arrival at the ED showed
a blood pressure of 132/82 mmHg, heart
rate of 98 beats per minute (bpm),
respiratory rate of 24 breaths per minute,
body temperature of 37.7°C, and oxygen
saturation of 80% on room air, which
improved to 97% after administration of
oxygen via non-rebreathing mask (NRM)
at 10 L/min. The patient was alert and
oriented, with a glasgow coma scale
(GCS) of 15 (EAM6V)).
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Physical examination revealed morbid
obesity (weight 160 kg, height 168 cm, BMI
56.69 kg/m?). Thoracic assessment showed
symmetrical chest movement without
retractions or trauma; tactile fremitus was
equal bilaterally, percussion was resonant,
and auscultation revealed vesicular breath
sounds with bibasilar rales. Abdominal
examination showed distension with ascites,
normal bowel sounds, a soft, non-tender
abdomen without hepatosplenomegaly, but
with shifting dullness. Other physical
examinations were within normal limits.
Jugular venous pressure was observed at a
normal limit during initial physical
examination.

Initial laboratory evaluation revealed
elevated erythrocyte count (6.31 x10%uL),
hemoglobin (16.1 g/dL), and hematocrit
(55.3%), indicating polycythemia. Red cell
indices showed normal MCV (87.6 fL) but
decreased MCH (25.5 pg) and MCHC
(29.1 g/dL), along with markedly increased
RDW-SD (61.0 fL) and RDWSEV
(19.9%). Nucleated red blood cells were
present (NRBC% 0.3%; NRBCH, 0007
x10%/uL). White blood cell eount Was
within normal limits (6.8 x10°%/pL), but
with neutrophilia (75.0%) ‘andwtelative
lymphopenia  (10.6%3{ absoliite  0.70
x10%/uL). Monocyfés, pereentage was
mildly elevated (L1.6%),;while eosinophil
and basophil countS wete normal. Platelet
count was ‘mormal(224 x10°/uL) with
unremarkable platelet indices.

Initial\ehestradiograph (Figure 1) revealed
bilateralpulmonary infiltrates accompanied
by increased and blurred vascular
markings. There was evidence of
cephalization, peribronchial cuffing, and a
characteristic batwing appearance, along
with visible air  bronchograms.
Additionally, a ground-glass opacity was
observed occupying both hemithoraces,
more pronounced on the right side, with
signs of pleural effusion.
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Arterial blood gas analysis in the ED
revealed partially compensated respiratory
acidosis, with pH 7.237, pCO. 79.9
mmHg, pO. 67 mmHg, HCOs~ 34.2
mmol/L, and oxygen saturation of 88%.
Initial management included oxygen
therapy via an NRM 10 L/min, followed
by initiation of NIV in the ICU. The
patient also received 3 bolus doses (120
mg) of intravenous furosemide, continued
with 40 mg of intravenous fukosemide
every 8 hours, with a targetifluid balance
of negative 500 to negative, 1000°céiday.

On the first day of ICU treatmient, arterial
blood gas results_shewed a pH of 7.241,
pCO: increasedito 98.4*mmHg, pO:. 73.8
mmHg, HCO:340d«4mmol/L, and oxygen
saturation=0%,92.2%. " WIV was maintained
with settings ofpressure support 12, PEEP
5, F1Q2s70%, and exhaled tidal volumes
ranging fiom 280-350 ml. During the ICU
stays, the patient received a treatment
regimen  consisting of  intravenous
furosemide 20 mg every 12 hours,
spironolactone 25 mg once,
sacubitril/valsartan 100 mg twice daily,
bisoprolol 1.25 mg once daily, and
nifedipine 30 mg once daily for blood
pressure and heart failure management.
Antibiotic  therapy with  intravenous
cefepime 1 gram every 8 hours. Additional
supportive treatments included paracetamol
1 gram every 8 hours as needed for pain or
fever, omeprazole 40 mg once daily for
gastrointestinal ~ protection, and  N-
acetylcysteine 200 mg every 9 hours.
Respiratory therapy included nebulization
with Ipratropium bromide/albuterol every
1.5 hours.

On the second to third days, serial arterial
blood gas evaluations demonstrated
gradual improvement in chronic respiratory
acidosis, with near-normal pH, improved
oxygen saturation, and continued metabolic
compensation as HCOs™ increased to 43.91
mmol/L. By the seventh day, arterial blood
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gas showed a pH of 7.38, pCO. 834
mmHg, and HCOs~ 50.13 mmol/L.
Diuretic and antihypertensive therapies
were continued, with an ongoing negative
fluid balance strategy. (Table 1)

On the eighth day, the patient was
transitioned from NIV back to NRM at 10
L/min. Diuretic and antihypertensive
therapies were continued, with an
ongoing negative fluid balance strategy.
Clinical (oxygenation) and laboratory
improvements (arterial blood gas pH)
indicated a positive response to treatment,
and the patient’s further management
focused on respiratory rehabilitation and
long-term weight reduction.

During the ICU stay, the patient was

planned to meet at least 80% of his
nutritional requirements without
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Figure 1. Initial chs ad.i.g.raph

increasing the burden on his respiratory
system. The primary strategy was a low-
carbohydrate, high-fat diet, designed to
minimize carbon dioxide production and
reduce ventilatory load. Using the Ireton-
Jones equation for ventilator-dependent
patients, his estimated energy
requirement was 2432 kcal/day, with
protein needs at 79.6 grams/day (1.3 g/kg
ideal body weight), fats at 94.6 grams/day
(35% of total energy), and carbehydrates
limited to 315 grams/da itiate
nutritional  support, oric
regimen was implemented, ing at 900
kcal/day via oral, intake <through a
nasogastric  tub GT). #The diet
included & hi arbohydrate

formula, a IS six times per day at
1 plit into three main

150 ml
meal%% snacks. (Table 2)
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Table 1. Blood gas analysis result

DO D1 D2 D3 D7
pH 7.237 7.241 7.29 7.293 7.38
PaCO2 79.9 95.4 85.7 92.7 83.4
Pa0O2 67 73.8 76.5 75.7 71
HCO3- 34.2 40.1 40.3 4391 50.13
Sa02 (%) 88 92.2 95.3 94.7 92
BE 7 7.96 9.32 12.09 25

Table 2. Ventilator Mode

IPAP EPAP . RR
Day Mode (cmh 20) (cmh20) Fio2 (Backup) Netes
Severe
hyper¢apnia
1 Bipap S/T 18 8 0.6 16 acidosis
coffection
initiated
3 Bipap ST 16 8 0.5 4 More stable gas
exchange
Better
. oxygenation,
5 Bipap S/T 15 7 045 14 less desaturation
at night
PaCO2 near
7 Bipap S/T 14 6 0.4 12 baseline, O2
stable
. Transition
9 Bipap S/T 12 S 0.35 12 CPAP at night
i CPAP 6 0.30 : Daytime room
air trial
12 CPAP 5 0.25 : Ready to
discharge
DISCUSSION individuals of Black ethnicity, those with
PickwickianfSyfidroinevalso known as lower educational levels, and those aged
obesity g~hypoventilation  syndrome 40-592. In  Asian  populations,

(OHS), refersto the presence of alveolar
hypoventilation  characterized by
hypercapnia (PaCO: > 45 mmHg) due to
a blunted respiratory drive and reduced
ventilatory capacity caused by obesity
(BMI > 30 kg/m?)°. The prevalence of
Pickwickian Syndrome mirrors that of
obesity in general, especially in
developed countries, and is commonly
associated with OSA. It is estimated that
20-30% of individuals with OSA also
have Pickwickian Syndrome, with the
highest risk factors found in females,

Pickwickian Syndrome can occur at
lower BMIs compared to Western
populations.??

Obesity  hypoventilation  syndrome
(OHS) is associated with significant
morbidity and mortality, with reported 5-
year mortality rates ranging from 15—
30%, largely due to cardiopulmonary
complications such as pulmonary
hypertension, right heart failure, and
recurrent respiratory failure.’
Management of hospitalized OHS
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patients with acute-on-chronic
hypercapnic respiratory failure begins
with prompt identification of risk factors
(e.g., severe obesity, symptoms of sleep-
disordered breathing, comorbid
cardiopulmonary disease) and
confirmation of diagnosis through
arterial blood gas analysis. Initial
treatment targets include correcting
hypoxemia and hypercapnia, often with
non-invasive positive pressure
ventilation (NIPPV), optimizing fluid
balance, and addressing precipitating
factors such as infection or heart failure
exacerbation.* Once stabilized,
evaluation for underlying pulmonary
pathology with pulmonary function
testing (PFT) is indicated; in OHS, PFTs
often reveal a restrictive pattern with
reduced total lung capacity but normal
airflow rates, helping to differentiate
from obstructive or mixed defects.>¢
Bariatric surgery remains an evidence-
based therapeutic option for selected
patients, as it can result in substantial @ad
sustained weight loss, improvement in
gas exchange, and reduction, “win
recurrence of  respiratory¥, failtse;
however, candidacy  should, be
determined  after = miltidiSeiplinary
assessment, and in this cases bariatric
surgery may be cgfisidésed to prevent
future decompensation.’

In general, |\ Pickwickian Syndrome is
caused by obesity, which suppresses
respurateryng function and  central
compensatory mechanisms for
hypercapnia.” Obesity increases pressure
on the upper airway, leading to
suboptimal ventilation. In the thoracic
cavity, obese individuals also experience
increased resistance during the initiation
of the inspiratory phase, resulting in
reduced tidal volume, functional residual
capacity, and forced expiratory volume.
These mechanisms collectively
contribute to reduced minute ventilation
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and fresh gas inspiration, leading to the
retention and rebreathing of exhaled
gases, and ultimately hypercapnia.>’

Clinically, patients with Pickwickian
Syndrome may maintain a relatively
normal  quality of life  until
decompensation occurs due to severe
hypoventilation. A decrease in daily
quality of life can manifest as daytime
fatigue and other issues related to obesity
(including metabolic factors)»ln chronic
phases, pulmonary hyperténsionr and
right heart chamber hypettrophy may
develop as a qresult of< long-term
compensation _fory, hypoxemia and
chronic hypoventilation. ' If
decompensation eceurs due to elevated
pulmonagy \, artery™s pressure and/or
accompanyingvcongestive heart failure,
respitatery™ failure may ensue in
mdividuals with Pickwickian
Syhdrome.*

Diagnosis of Pickwickian Syndrome
typically begins with arterial blood gas
analysis, assessing PaCO: (partial
pressure of carbon dioxide), PaO:
(partial pressure of oxygen), pulmonary
function  (vital  capacity, forced
expiratory volume), and sleep studies in
obese individuals (BMI > 30 kg/m?).4>
In Pickwickian Syndrome,
hypoventilation is indicated by elevated
PaCO: above the normal range during
wakefulness (PaCO: > 45 mmHg),
accompanied by hypoxemia (PaO. < 70
mmHg). The gold standard for
diagnosing Pickwickian Syndrome is a
sleep study that assesses oxygen
saturation and the duration of sleep
during which SpO2 remains below 90%.°

Initial treatment for individuals with
Pickwickian Syndrome involves the use
of CPAP.” CPAP helps to keep the
airway open, reducing excess pressure or
resistance in the upper airway caused by
obesity. The use of CPAP can reduce the
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retention and rebreathing of exhaled
gases. However, in individuals with
acute respiratory distress and respiratory
failure due to Pickwickian Syndrome,
intubation and mechanical ventilation
may be more appropriate to ensure
airway protection in cases of severe
shortness of breath.?

In this case, the patient presented with
complaints of shortness of breath, which
worsened when lying flat and improved
when sitting upright or lying on one side.
The patient also had swelling in the
lower limbs and abdomen. The patient
had a history of heart disease and
hypertension, with regular follow-ups
with a cardiologist, and was on routine
diuretics and antihypertensive
medication. According to the patient,
their average daily systolic blood
pressure ranged from 120 to 130 mmHg,
well-controlled with a combination of
one diuretic and two antihypertensive
medications. The patient also had a ldige
body habitus, weighing 160 kilograms
with a height of 168 cm. The calculated
BMI was 56.59 kg/m?, classified\as
morbid obesity.

Initial management Jfin \¢thiy patient
focused on oxygemation, ,The patient
presented with_ shortness of breath
characterized by aftespiratory rate above
20 breaths (per ‘mintute “and peripheral
oxygen (satutation below 94%. The
respiratorya, rdte was 24 breaths per
minutgg With an oxygen saturation of
80% onyroom air. Initial oxygen therapy
was administered using an NRM with an
oxygen flow rate of 10 liters per minute.
After NRM use, the oxygen saturation
improved to 97%.

Subsequent management focused on
carbon dioxide clearance. Arterial blood
gas analysis revealed elevated PaCO:
along with decreased arterial pH and
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increased HCOs", indicating partially
compensated respiratory acidosis. A
reduction in PaO. was also noted,
indicating hypoxemia. The patient was
connected to NIV with a setting of
Pressure Support 12, PEEP 5, FiO: 70%,
and tidal volume ranging from 280-350
cc.

Non-invasive positive pressure
ventilation (NIPPV) is contraindicated in
patients with severe altefed maental
status, inability to protect the airway,
excessive secretions, severe
hemodynamic instability, fa€ial trauma
or deformity preventing mask seal, or
recent upper aitway Of gdstrointestinal
surgery.'? In“thisgease, none of these
contraindicationsy wiere present. The
effectiveness, of early NIPPV is typically
assessedy, Within the first 1-2 hours of
initiations!! Failure is suggested by
petsistent  or  worsening  signs  of
resSpiratory distress (e.g., tachypnea > 35
Breaths/min, use of accessory muscles),
hypoxemia (SpO: < 90% or PaO: < 60
mmHg despite optimal settings),
hypercapnia with acidosis (pH < 7.25),
hemodynamic instability, or decreased
level of consciousness.'®!" If such
parameters are met despite optimal
support,  transition to  invasive
mechanical ventilation is indicated.!!

Physical examination revealed bilateral
rales in the lower third of the lungs, and
supporting  examinations showed
increased vascular markings,
cephalization, and a batwing appearance
suggestive of pulmonary edema and an
increased cardio-thoracic ratio. Given
the patient’s history of heart disease and
the use of diuretics and
antihypertensives, the presence of
cardiogenic pulmonary edema was
concluded. In addition to NIV, the
patient was given a diuretic regimen with
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furosemide and oral antihypertensives,
including amlodipine and candesartan.
An elective echocardiographic
examination showed global chamber
dilatation and a reduced ejection fraction
of 30%, consistent with dilated
cardiomyopathy. The plan for this
patient included maintaining adequate
oxygen saturation and achieving a
negative fluid balance.

Pulmonary hypertension is a recognized
complication of OHS, often secondary to
chronic hypoxemia and resultant
pulmonary vasoconstriction.® In this
patient, the possibility of pulmonary
hypertension was considered; however,
clinical examination did not reveal signs
suggestive of right heart failure, such as
elevated jugular venous pressure,
significant peripheral edema, or a loud
second  heart sound. Definitive
evaluation of pulmonary hypertension
can be performed using transthoracic
echocardiography to estimate pulmonfaxy
artery systolic pressure, with right heart
catheterization considered, the \geld
standard for diagnosis.'> Additional
supportive assessments includéy, chest
imaging to evaluat¢ Jpulaionary
vasculature and BNP/NT-ptoBNP levels
as markers of right #ntrieular strain.'?

Weight reductien’is, also an important
focus in treating Piekwickian Syndrome.
A calorig-contsolled, low-carbohydrate
diet'miay, besntroduced to minimize CO:
produetion*from metabolism, which is
beneficial in hypercapnic states. In the
ICU, this can be done by targeting a
calorie goal based on ideal daily energy
requirements. However, in obese
individuals, the main principles of
nutrition therapy are hypocaloric and
high-protein feeding. A target of 65—
70% of estimated energy expenditure is
commonly recommended, roughly 11—
14 kcal/kg actual body weight/day or 22—
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25 kcal/kg ideal body weight/day,
depending on the patient's BMIL'
Protein needs are elevated to 2.0-2.5
g/kg ideal body weight/day to support
nitrogen balance and prevent muscle
catabolism.'%!° Enteral nutrition (EN) is
the preferred route of feeding unless
contraindicated, as it maintains gut
integrity and reduces infection risk.
Parenteral nutrition (PN) may be
considered if EN is not feasible,or fails
to meet caloric target$® “Close
monitoring of glucosey, triglycerides,
electrolytes, and fluid statusyis‘essential.

Ventilatory management i treating
Pickwickian «Syndromie ¢focuses on
correcting ehronic alveolar
hypoventilation, “hypercapnia,  and
hypoxemia while reducing the patient’s
warkwefsbreathing. The first-line therapy
is NIV, primarily using bi-level positive
air'way  pressure (BiPAP), which
provides inspiratory pressure support
and expiratory pressure (EPAP) to
improve ventilation and oxygenation.!”
Initial settings typically involve an
inspiratory pressure (IPAP) of 10-20
cmH-0 and EPAP of 4-8 cmH-:0,
adjusted according to arterial blood gas
results and clinical response. NIV helps
normalize PaCO:, improve oxygen
saturation and pH, relieve dyspnea, and
enhance sleep quality, particularly in
patients with concurrent OSA.

The main goal of NIV use is to resolve
arterial pH by correcting hypercapnia,
whether due to a primary airway problem
or carbon dioxide  retention.>'®
Therefore, in this patient, routine and
periodic blood gas analysis was
conducted to monitor the resolution of
respiratory acidosis following carbon
dioxide retention. And only after the
treatment goals were achieved, NIV was
discontinued.
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CONCLUSION

The intensive care management of obese
patients with Pickwickian Syndrome and
congestive heart failure should target
improved oxygenation, hemodynamic
stability, and reduced morbidity through a
coordinated multidisciplinary approach
involving intensivists, pulmonologists,
cardiologists, and nutritionists.
Individualized ventilation strategies, strict
fluid balance, and tailored
pharmacotherapy must be complemented
by continuous monitoring of arterial blood
gases, oxygenation indices, and cardiac
function. Beyond preventing fluid
overload, clinicians should anticipate
complications such as thromboembolism,
pulmonary hypertension, and arrhythmias.
Future research is needed to define optimal
ventilatory protocols, long-term weight
management strategies, and integrated care
pathways to enhance both acute and long-
term outcomes.

REFERENCES

1. Littleton SW, Mokhlesi B. The
Pickwickian syndrome-obesity.
hypoventilation syndrome. Clin
Chest Med. 2009 Sepi30(3):467—
78, vii—viii.

2. Balachandran JS,Masa, JEMokhlesi
B. Obesity Hyp6ventilation Syndrome
Epidemiology “and 'Diagnosis. Sleep
Med Clin. 2044 Sep;9(3):341-7.

3. Mokhlesi B;»Masa JF, Brozek JL,
Gurubhagawatula I, Murphy PB, Piper
A, etaldEvaluation and Management
of Obesity Hypoventilation
Syndrome. An Official American
Thoracic Society Clinical Practice
Guideline. Am J Respir Crit Care
Med. 2019 Aug 1;200(3):6-24.

4. Lee WY, Mokhlesi B. Diagnosis
and management of obesity
hypoventilation syndrome in the
ICU. Crit Care Clin. 2008
Jul;24(3):533-49, vii.

JAI (Jurnal Anestesiologi Indonesia)

3.

Ghimire P, Sankari A, Antoine
MH, Bollu PC, Kaul P. Obesity-
Hypoventilation Syndrome. In:
StatPearls [Internet]. Treasure
Island (FL): StatPearls Publishing;
2025 [cited 2025 Feb 6]. Available
from:
http://www.ncbi.nlm.nih.gov/book
s/NBK 542216/

Ponce MC, Sankari A, Sharma S.
Pulmonary Function Tests. In:
StatPearls  [Internet].", Treasure
Island (FL): StatPearls Publishing;
2025 [cited 2025NAug 11].
Available from:
http://www.rcbhi.nlm.nihegov/book
s/NBK4823394

Piper @AY, Guunstein RR. Obesity
hypeventilation: syndrome:
meghaniSms and management. Am
JaRespir Crit Care Med. 2011 Feb
1;183(3):292-8.

Upadhyay P, Jadhav  US,
Aurangabadkar GM, Lanjewar AV,
Wagh P, Ghewade B, et al. A
Clinical Encounter With
Pickwickian Syndrome. Cureus.
2022 Sep;14(9):e28778.

Masa JF, Corral J, Caballero C,
Barrot E, Teran-Santos J, Alonso-
Alvarez ML, et al. Non-invasive
ventilation in obesity
hypoventilation syndrome without
severe obstructive sleep apnoea.
Thorax. 2016 Oct;71(10):899-906.
Gong Y, Sankari A. Noninvasive
Ventilation. In: StatPearls
[Internet]. Treasure Island (FL):
StatPearls Publishing; 2025 [cited
2025 Aug 11]. Available from:
http://www.ncbi.nlm.nih.gov/book
s/NBK578188/

Volume , Number , 2025



11.

12.

13.

Bai L, Ding F, Xiong W, Shu W,
Jiang L, Liu Y, et al. Early
assessment of the efficacy of
noninvasive ventilation, tested by
the HACOR score, to avoid delayed
intubation in  patients  with
moderate to severe ARDS. Ther
Adv Respir Dis. 2022 Feb
24;16:17534666221081042.
Manek G, Bhardwaj A. Pulmonary
Hypertension.  In:  StatPearls
[Internet]. Treasure Island (FL):
StatPearls Publishing; 2025 [cited
2025 Aug 11]. Available from:
http://www.ncbi.nlm.nih.gov/book
s/NBK482463/

Vest MT, Newell E, Shapero M,
McGraw P, Jurkovitz C, Lennon
SL, et al. Energy balance in obese,
mechanically ventilated intensive
care unit patients. Nutr Burbank
Los Angel Cty Calif. 2019
Oct;66:48-53.

JAI (Jurnal Anestesiologi Indonesia)

14.

15.

16.

17.

18.

Dickerson RN, Andromalos L,
Brown JC, Correia MITD, Pritts W,
Ridley EJ, et al. Obesity and critical
care nutrition: current practice gaps
and directions for future research.
Crit Care. 2022 Sep 20;26:283.
Dickerson, RN. Nitrogen Balance
and Protein Requirements for
Critically IIl Older Patients.
Nutrients. 2016 Apr 18;8(4):226.
Preiser JC, Arabi YM, Betger MM,
Casaer M, McClave\SpMontejo-
Gonzalez JC, et al. Aggtide to
enteral nutrition in 1Atensive care
units: 10 expert tips for the daily
practice. Ciit\ Care. 2021 Dec
14;256¢1):424.

AmraB,\Samadi B, Soltaninejad F.
Effect'ef BisLével Positive Airway
Pressure W BIPAP) Ventilation on
Gas, BExchange, Body Mass Index,
and’Body Composition in Patients
with  Obesity Hypoventilation
Syndrome. Tanaffos. 2019
Apr;18(4):315-20.

Shah NM, Shrimanker S, Kaltsakas
G. Defining obesity hypoventilation
syndrome. Breathe. 2021
Sep;17(3):210089.

Volume , Number , 2025

10



