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EDITORIAL

Noninvasive positive airway pressure: from
critically ill patients to physical exercise in
outpatients
Vinicius Zacarias Maldaner da Silva1, Alfredo Nicodemos Cruz Santana2
TO THE EDITOR:
Noninvasive positive airway pressure (PAP) is frequently
used in subjects treated in respiratory, emergency, and
critical care medicine. Pulmonologists usually remember
bilevel PAP (BiPAP) as an important therapeutic option in
acute, severe COPD exacerbations (hypercapnic acidosis:
pH ≤ 7.35 and PaCO2 > 45 mmHg). In this scenario,
BiPAP reduces intubation rate and mortality.(1) Another
life-threatening situation treated with continuous PAP
(CPAP) is cardiogenic pulmonary edema, which also
reduces the need for intubation and mortality.(1)
The use of PAP also presents good results in outpatients.
A common indication of home CPAP use is in obstructive
sleep apnea patients, reducing daytime sleepiness
and risk of traffic accident, as well as improving blood
pressure control and quality of life. BiPAP also has a
role in outpatients with amyotrophic lateral sclerosis or
COPD.(2,3) In amyotrophic lateral sclerosis outpatients,
home BiPAP is usually initiated when there are complaints
of orthopnea, VC < 50% of the predicted value, or
abnormal nocturnal oximetry.(2) In this clinical conundrum,
BiPAP has a positive impact in quality of life and survival
(median survival increase: ~200 days). Additionally, in
stable severe COPD outpatients, home BiPAP decreases
readmission and death rates within one year (absolute
risk reduction = 17.0%). In this scenario, stable severe
COPD outpatients are usually defined as those who had
been previously hospitalized who had used BiPAP due to
hypercapnic COPD exacerbation and maintained PaCO2
> 53 mmHg, as well as PaO2 < 55 mmHg (or PaCO2 >
53 mmHg; PaO2 < 60 mmHg; and oxygen saturation
< 90% during > 30% of sleep time, or presented with
polycythemia or pulmonary hypertension), 2-4 weeks
after hospital discharge.(3)
In the present issue of JBP, a group of authors evaluated
the effect of CPAP use in the respiratory function of healthy
women (18-40 years old) immersed in water at xiphoid
process level.(4) First, it is necessary to emphasize that
the immersion in water of the human body causes an
increase in venous return, central venous pressure, and
pulmonary capillary pressure, as well as a reduction in
MIP, MAP, VC, and FEV1.(4) Consequently, this technique
has been used as a model of cardiogenic pulmonary edema in
the study.(4) Good results were obtained when the sample of

young healthy women immersed in water received CPAP
at 10 cmH2O, reversing the restrictive lung pattern. (4)
Therefore, the use of CPAP at that pressure might be
beneficial to subjects performing rehabilitation/physical
exercise with water immersion. In real life, such subjects
generally have osteoarthritis, an aging-related condition.
In turn, aging is associated with a higher prevalence of
heart failure (HF)—classically manifested as pulmonary
edema signs and symptoms. Consequently, CPAP has the
potential to reverse reductions in FEV1 and FVC caused
by water immersion in subjects with HF, potentially
enabling these subjects to be submitted to the technique
in a better way, especially if they have been classified
as New York Heart Association functional class IV (not
included in previous studies).(5)
The abovementioned idea is based on the fact that PAP
reduces respiratory muscle work and exercise-related
dyspnea. This occurs due to intrathoracic pressure
increase. Furthermore, with respiratory muscle unloading,
oxygen supply and demand are balanced, benefiting HF
patients during high intensity exercise.(6) In addition, a
meta-analysis showed that PAP application before the
six-minute walk test in HF patients increased the walking
distance.(7)
PAP also appears to improve the cardiac function
in HF patients. During a regular cardiac rehabilitation
program, acute cardiovascular adjustments occur to
supply activated muscles adequately. Resistance exercise
training increases ventilatory effort, making inspiratory
pleural pressure higher and, consequently, increasing
left ventricular (LV) transmural pressure gradient and LV
afterload.(8) However, PAP attenuates pleural pressure
variations during the effort, reducing LV afterload and
improving the heart contractile performance. Another
hemodynamic behavior change on PAP use is LV preload
decrease (reduction in venous return and a reduction in
LV filling). Consequently, LV performance in HF patients
is improved.(6)
In conclusion, the potential role of CPAP in rehabilitation/
physical exercise programs using water immersion in
subjects with HF needs to be further investigated in
future studies. We need to remember that, in the study
by Rizzetti et al.,(4) subjects with cardiopulmonary disease
or older than 40 years of age were excluded.

REFERENCES
1. Rochwerg B, Brochard L, Elliott MW, Hess D, Hill NS, Nava S, et al.
Official ERS/ATS clinical practice guidelines: noninvasive ventilation for
acute respiratory failure. Eur Respir J. 2017;50(2). pii: 1602426. https://
doi.org/10.1183/13993003.02426-2016

2. Nicolini A, Banfi P, Grecchi B, Lax A, Walterspacher S, Barlascini C, et
al. Non-invasive ventilation in the treatment of sleep-related breathing
disorders: A review and update. Rev Port Pneumol. 2014;20(6):324-35.
https://doi.org/10.1016/j.rppneu.2014.03.009

1. Hospital de Base do Distrito Federal, Escola Superior de Ciências da Saúde –ESCS – Brasília (DF) Brasil.
2. Hospital Regional da Asa Norte, Escola Superior de Ciências da Saúde – ESCS – Brasília (DF) Brasil.
© 2017 Sociedade Brasileira de Pneumologia e Tisiologia

ISSN 1806-3713

405

Noninvasive positive airway pressure: from critically ill patients to physical exercise in outpatients

3. Murphy PB, Rehal S, Arbane G, Bourke S, Calverley PMA, Crook AM,
et al. Effect of Home Noninvasive Ventilation With Oxygen Therapy
vs Oxygen Therapy Alone on Hospital Readmission or Death After
an Acute COPD Exacerbation: A Randomized Clinical Trial. JAMA.
2017;317(21):2177-2186. https://doi.org/10.1001/jama.2017.4451
4. Rizzetti DA, Quadros JRB, Ribeiro BE, Callegaro L, Veppo AA,
Wiggers GA, et al. Impact of continuous positive airway pressure
on the pulmonary changes promoted by immersion in water. J Bras
Pneumol. 2017;43(6):409-415.
5. Cider A, Sveälv BG, Täng MS, Schaufelberger M, Andersson B.
Immersion in warm water induces improvement in cardiac function
in patients with chronic heart failure. Eur J Heart Fail. 2006;8(3):30813. https://doi.org/10.1016/j.ejheart.2005.08.001

406

J Bras Pneumol. 2017;43(6):405-406

6. da Silva VZ, Lima A, Cipriano GB, da Silva ML, Campos FV, Arena R,
et al. Noninvasive ventilation improves the cardiovascular response
and fatigability during resistance exercise in patients with heart
failure. J Cardiopulm Rehabil Prev. 2013;33(6):378-84. https://doi.
org/10.1097/HCR.0000000000000019
7. Bündchen DC, Gonzáles AI, Noronha MD, Brüggemann AK, Sties
SW, Carvalho TD. Noninvasive ventilation and exercise tolerance in
heart failure: A systematic review and meta-analysis. Braz J Phys
Ther. 2014;18(5):385-94. https://doi.org/10.1590/bjpt-rbf.2014.0039
8. O’Donnell DE, D’Arsigny C, Raj S, Abdollah H, Webb KA. Ventilatory
assistance improves exercise endurance in stable congestive heart
failure. Am J Respir Crit Care Med. 1999;160(6):1804-11. https://doi.
org/10.1164/ajrccm.160.6.9808134

