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❖ CPAP leads to weight gain (~0.4Kg)

1 week to 6 months

• Drager LF, et al (2015)

• Quan SF, et al  (2013)

• Hoyos CM, et al (2012)

• Herculano S, et al (2021)
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❖MECHANISMS TO WEIGHT GAIN

✓↓ Basal metabolic rate

✓↑ Caloric intake

✓↑ Fat and lean body mass

1. INTRODUCTION



1. INTRODUCTION

❖Fluid accumulation is a well-known effect of positive

pressure ventilation;

❖CPAP treatment reverses OSA-associated nocturia;

❖CPAP may lead to fluid accumulation.

Darmon M. et al (2017)

Miyazato M. et al (2017)



✓Crossover study – CPAP withdrawal paradigm;

✓n=22;

✓1 week with and without CPAP;

✓CPAP led to weight gain = 0.37 Kg;

✓It couldn’t be explained by the level of physical activity,
calorie intake, water intake or basal metabolic rate;
✓The short duration of the study suggested that fluid

accumulation was the most plausible mechanism.

1. INTRODUCTION

Herculano S et al. Am J Respir Crit Care Med, 2021



❖HYPOTHESIS

✓In the present study, we hypothesized that fluid
accumulation occurs during the first night of CPAP
treatment leading to weight gain.

1. INTRODUCTION



❖ INCLUSION CRITERIA 

✓Subjects ≥ 18 years;

✓AHI ≥ 30 events/hour

❖ EXCLUSION CRITERIA 

✓Congestive heart failure;

✓Renal failure;

✓Liver failure;

✓Urinary incontinence;

✓Poorly compensated diabetes

✓In diuretic therapy.
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2. METHODOLOGY

38 SUBJECTS  

1st NIGHT

Baseline

polysomnography

2nd NIGHT

CONTROL (n=19)

CPAP 
(n=19)

Baseline

polysomnography

CPAP Titration

RANDOMIZATION



2. METHODOLOGY

❖ VARIABLES

✓ Body weight ✓ Body weight

✓ Urinary volume

✓ Urinary osmolality

✓ # Nocturia episodes



2. METHODOLOGY

❖ SAMPLE SIZE CALCULATION

✓ Preliminary data from 10 subjects (5 from each Group)

✓Significance level of 0.05

✓Power of 80%

✓ 38 patients (19 in each group).



2. METHODOLOGY

❖ STATISTICAL ANALYSIS

✓ Generalized Estimating Equations (GEE)

✓Multiple comparisons between and within groups

✓ Outcome variables :

✓Morning weight difference, urinary volume, urinary osmolality,

nocturia episodes

✓ Morning weight adjusted for bedtime weight



3. RESULTS

CONTROL (n=19) CPAP (n=19)

Age, years 53±8 55±10

Males, % 69 52

Body-mass Index, kg/m² 35.0±6.8 34.9±5.8 

Apnea-hypopnea index, events/h 74.2±26.9 68.4±22.2

CPAP, cmH₂O - 8±2

❖ ANTHROPOMETRIC DATA AND OSA SEVERITY



3. RESULTS

0.37 Kg

- 0.30 Kg

p<0.001



3. RESULTS

CONTROL (n=19) CPAP (n=19)

Night 1 Night 2 ∆ p Night 1 Night 2 ∆ p p*

Urinary volume, mL 873±537 915±517 -42±252 >0.999 825±389 556±334 269±228 <0.001 0.087

Urinary osmolality,
mOsm/kg 575±221 523±225 -51±191 0.756 629±183 746±154 -125±112 0.005 0.005

Nocturia, episodes 1 [0-3] 1 [0-4] - 0.299 1[0-3] 0[0-2] - 0.001 0.007

*: between group comparison.



3. RESULTS

R=0.476 
P=0.002

CPAP

Control
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4. DISCUSSION



5. CONCLUSION

❖CPAP:

✓ induces weight gain;

✓ reduces overnight urinary volume and number of

nocturia episodes;

✓ increases urinary osmolality;

✓ leads to fluid accumulation after one night.
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