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The proportion of elderly persons among hospitalized patients, 
including ICU admissions, is growing rapidly. Because of the severity of their 
comorbidities, the elderly patients have poorer prognoses than their younger 
counterparts. Acute respiratory failure (ARF) is the common cause in both ICU 
and hospital admission, The first method to treat ARF in the elderly is oxygen 
therapy via a nasal canula, face mask, or high-flow nasal cannula (HFNC) to buy 
time to reverse the cause of respiratory failure. Non invasive ventilation (NIV) 
should be the first choice in elderly as in younger when needed to mechanical 
ventilation for avoiding the need for invasive mechanical ventilation, as well 
as to prevent its complications. Although NIV could be considered a proper 
therapeutic tool in elderly population with ARF, some peculiar issues should 
be considered such as environment, selection of patients, palliative care and 
“end-of-life” decisions The use of NIV is an important and effective treatment 
both in de novo, acute on chronic, post-extubation respiratory failure and also, 
domiciliary and palliative setting in elderly. Age need not be a barrier to NIV 
treatment. In this review, usage of NIV in elderly in specific conditions will be 
discussed. 
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INTRODUCTION
People are living longer all around the world. Ten 
percent of the world’s population’s age moreover 60 
years, and this age group is expected to double by 
2050 (1). The population is ageing so it may be con-
cluded that elderly patients represent a distinct and 
important subgroup of patients. The proportion of 
elderly persons among hospitalized patients, in-
cluding ICU admissions, is growing rapidly.  Adults 
older than 65 years of age account for nearly half 
of ICU admissions (2,3) although the proportion of 
older patients varies considerably across ICUs and 
countries. 

Elderly patients have poorer prognoses than 
younger patients, and their mortality or morbidity 
depends on the severity of the underlying disease 
(3). Although acute respiratory failure(ARF) is the 
common cause in both ICU and hospital admission, 
chronic respiratory failure is also effecting elderly. 
The first method of treating ARF in the elderly is 
oxygen theraphy via a nasal canula, face mask or 
high flow nasal canulla (HFNC) (4,5 ) to buy time to 
reverse the cause of respiratory failure.  Mechani-
cal ventilation is also an important therapy for this 
patient population. As for younger populations, 
non-invasive ventilation (NIV) should be the first 
technique used on the elderly to avoid the need for 
invasive mechanical ventilation unless absolutely 
necessary (6).

Nowadays respiratory failure due to Covid 19 
pneumonia has seen frequently in elderly. Cases in 
those aged 70 to 79 years had an 8.0% and cases 
in those aged 80 years and older had a 14.8% mor-
tality rates (7). It is important for these patients to 
support ventilation with NIV. In Covid 19 cases use 
of helmet mask as interface adviced because of staf 
protection. 

For those with ARF, including patients of an 
advanced age, NIV successfully prevents unnec-
essary intubation and a prolonged hospital stay, 
and reduces the hospital mortality rate, particularly 
for patients with hypercapnic acidosis. However, if 

patients with ARF exhibit a lack of airway protec-
tion, inadequate cooperation, and a cough reflex, 
then NIV should be switched off, and intubation 
for IMV should be considered (6). Many elderly pa-
tients, especially chronic patients, are subsequent-
ly discharged on NIV home mechanical ventilation 
(NIHMV) to reduce subsequent hospital admissions, 
maintain their quality of life, and relieve symptoms 
of chronic hypoventilation (8).

The elderly is particularly fragile, so the use of 
NIV on this population invokes specific consider-
ations. It should be considered a good alternative 
to IMV for treating acute or chronic respiratory fail-
ure under specific conditions, even for those with 
a do-not-intubate order (4,8). Elderly patients with 
acute hypoxic and /or hypercapnic respiratory fail-
ure can be successfully treated with NIV.  Howev-
er, frailty is associated with higher NIV application 
problems as well as failure and mortality in the el-
derly, especially in ICU patients, so more attention 
should be paid to these patients. Frailty scores can 
be used to identify frail patients, predict NIV suc-
cess, and improve ICU outcomes.

The success of the NIV technique is variable and 
depends on various factors, such as the experience 
of the staff applying it, adherence to the scheduled 
treatment, air leaks, adequate apparatus (mask, cir-
cuit), patient-ventilator synchrony and environment, 
the pathophysiological pattern, and the timing and 
severity of ARF and adequate sedation of patient  
(9) even the patient is fragile or not.

NIV is the first-choice ventilatory technique to 
treat certain diseases which are highly prevalent 
among the elderly; e.g., COPD, cardiogenic pulmo-
nary edema, immunosuppression of various origin, 
neuromuscular disease, obesity hypoventilation 
syndrome, and chest wall deformity (10). The advan-
tage of NIV is that it offers the same physiological 
effects of IMV delivered via ETI such as unloading 
respiratory muscles, improving gas exchange, and 
augmenting alveolar ventilation. NIV reduces the 
risks correlated with the use of endotracheal tubes, 
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such as ventilator-associated pneumonia, for which 
the incidence rate is especially high in the elderly 
(8-11). Since most patients receiving NIV are man-
aged with minimal or no sedation because of mask 
intolerance due to pain, discomfort, or claustropho-
bia (9), early weaning off from the ventilator is facil-
itated and sedative drug-related complications are 
avoided. The early use of NIV in addition to oxygen 
and medical therapy for the management of ARF 
reduces the rate of intubation, the length of hospi-
tal stays, and the hospital mortality rate, especially 
in acidotic hypercapnic patients, including those 
who are elderly (8). 

Although NIV can be considered a proper thera-
peutic tool for the elderly population with ARF, cer-
tain issues should be considered pertaining to the 
environment, selection of patients, palliative care, 
and “end-of-life” decisions. NIV can be used in the 
elderly for different purposes: 1) life support with-
out limits, whereby the primary goal is to assist ven-
tilation and reduce the risk of intubation and mor-
tality, eventually restoring health; 2) life support with 
limits, whereby the goal is to restore health without 
using endotracheal intubation and the response to 
failure is mainly to palliate symptoms without using 
NIV; and 3) comfort measures for palliation to maxi-
mize comfort and minimize adverse effects. 

The use of NIV is an important and effective 
treatment for de novo, acute-on-chronic, and 
post-extubation respiratory failure in both domicili-
ary and palliative settings for the elderly. 

Age need not be a barrier in NIV treatment. In 
this review, usage of NIV in elderly in specific condi-
tions will be discussed.

Acute Respiratory Failure in Elderly 
De Novo Respiratory Failure

Acute respiratory failure (ARF) is a devastating con-
dition for patients that results from either impaired 
function of the respiratory muscle pump or from 
dysfunction of the lung. ARF is associated with a 

high hospital morbidity and mortality rate, ethical 
issues in managing end of life decisions and in-
creased consumption of healthcare resources.

Acute hypoxaemic failure covers miscellanea of 
causes of lung damage including pneumonia, acute 
cardiogenic pulmonary oedema and also trauma in 
elderly.

The role of NIV in patients with hypoxaemic ARF 
is contraversial. The peculiar advantages of NIV ver-
sus IMV should be carefully weighed especially in 
elderly patients. 

The benefit of NIV in patients with pneumonia 
is controversial due to high failure rates (11-14). 
NIV can be failed more frequently in subjects with 
de novo acute respiratory failure (46%) than sub-
jects with previous cardiac or respiratory disease 
(26%). Worsening radiographic infiltrate 24 h after 
admission, maximum Sequential Organ Failure As-
sessment (SOFA) score and, after 1 h of NIV, higher 
heart rate and lower PaO2 /FIO2 and bicarbonate 
independently predicted NIV failure. Successful 
NIV was strongly associated with better survival. But 
if predictors for NIV failure are present, avoiding 
delayed intubation of patients with de novo acute 
respiratory failure may reduce mortality. In these 
patients respiratory muscle resting may improve 
respiratory mechanics (14).

The best hospital management of NIV in pa-
tients at an advanced age as in younger should 
require well-trained staff and a 24 h observation 
with an adequate monitoring of patients’ condition 
severity during the NIV application in case a quick 
move to IMV is required especially in de novo res-
piratory failure.

Acute Cardiogenic Pulmonary Edema/Acute 
Heart Failure 

NIV in addition to standard medical care is an 
effective and safe intervention for the treatment of 
elderly patients with acute cardiogenic pulmonary 
oedema (ACPE).
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The common clinical indications for NIV applica-
tion in ACPE are dyspnea, hypoxemia and pulmo-
nary congestion (15). The extravasation of fluid to 
alveoli that reduces gas exchange and produce hy-
poxia and also hypercapnia in severe cases. These 
symptoms are often caused in old patients mainly 
by afterload and fluid misdistribution rather than a 
total volume overload in the body (16). The goals 
of NIV use in the treatment of ACPE are to improve 
oxygenation, reduce the effort of breathing and in-
crease cardiac output. Continious positive airway 
pressure (CPAP) achieves these goals by maintain-
ing positive airway pressure throughout the respira-
tory cycle thereby preventing alveolar collapse at 
end-expiration.

CPAP increases lung compliance and decreas-
es the effort of breathing, while decreasing cardiac 
preload and afterload. It improves arterial oxygen-
ation (PaO2) by increasing the functional residual 
capacity of the lungs and reducing intrapulmonary 
shunt. When patients are treated using the CPAP, a 
high mean airway pressure is avoided and a lower 
mean intrathoracic pressure develops during inspi-
ration, which has favorable effects in terms of the 
venous return and a reduced risk of barotrauma. 
Moreover, treatment with CPAP has beneficial ef-
fects on hemodynamics. Unlike CPAP, bilevel pos-
itive airway pressore (BiPAP) combines inspiratory 
positive air way pressure with positive end-expir-
atory pressure. As a result, the BiPAP differs from 
the CPAP due to providing inspiratory assistance 
that allows the muscles used in respiration to relax. 
Both the CPAP and BiPAP approaches are applied 
using either a nasal or an oronasal mask at the pa-
tient-ventilator interface.

Myopathy has been reported to be one of the 
most common clinical manifestations seen in pa-
tients with acute heart failure (HF). It results in mus-
cle fiber atrophy, which leads to the substitution of 
type I muscle fibers with type II fibers. Consequent-
ly, there is a progressive reduction in the patient’s 
capacity for exercise due to early fatigue and hyper-

ventilation. Individuals with HF can develop both 
peripheral and respiratory muscle weakness (17). 

The prevalence of inspiratory muscle weakness 
in outpatients with chronic HF has been reported to 
range between 30% and 50% (14). In older patients, 
the application of ventilatory support (i.e., CPAP or 
BiPAP) improves lung compliance, recruits previous-
ly collapsed alveoli, and reduces both the preload 
and afterload, which leads to an improvement in 
oxygenation and a reduction in the workload of the 
respiratory muscles (17-20). Moreover, it results in 
significantly reduced endotracheal intubation and 
mortality rates. Importantly, prior studies have indi-
cated that an advanced age does not represent a 
limitation when it comes to the safe use of ventila-
tory support (18-21). 

The complications associated with the use of 
NIV include air leaks, mask-related discomfort, skin 
breakdown, eye irritation, sinus congestion, orona-
sal drying, and patient-ventilator dyssynchrony (9). 
In addition, pneumothoraxes and pneumonias can 
occur following the administration of NIV, albeit less 
frequently than in the case of invasive ventilation. 
NIV may also result in endotracheal intubation be-
ing delayed, which can be associated with patient 
deterioration during the intervening period.

Respiratory Failure due to Covid 19 Pneumonia
Covid 19 pneumonia has seen frequently in elderly 
and mortality rates were higher than younger pa-
tients. NIV is an effective and common treatment 
for patients with mild to moderate acute respiratory 
failure. and (22) but it has some concerns in Cov-
id 19 patients because coronavirus diffusion takes 
place by droplet transmission,(23)aerosolisation 
during NIV like intubation or bronchoscopy might 
represent a big danger, because of exposing other 
patients and health-care staff to an increased risk 
of infection. (24)Aerosolisation with nosocomial 
amplification of the infection can also potentially 
happen around the face mask during non-invasive 
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ventilation (25).Accordingly, the efficacy and safety 
of non-invasive ventilation during viral pandemic 
infection are still debated. However, during pan-
demics, the number of intensive care unit beds for 
mechanical ventilation through tracheal intuba-
tion could rapidly become insufficient, (24)whereas 
non-invasive ventilation can be offered also outside 
the intensive care unit. 

To increase staf and other patients safety during 
NIV, applying in negative pressure rooms, using a 
helmet mask as an interface can be considered to 
avoid aerosolisation. NIV should be aplied with ICU 
ventilators which allow the option of FiO2, permit 
visualisation of waveform display and allow seper-
ate inspiratory and expiratory circuits. Filters should 
be attached to the ventilators’ inspiratory and ex-
piratory valve. ICU ventilators also recommended 
because of leak compansation. Accordingly, when 
facing a patient with acute respiratory failure of sus-
pected Covid 19 the adoption of helmets masks 
should be prefered as possible. In clinical practice, 
pressure support ventilation with PEEP support is 
virtually the only mode. Emergency departments 
and intensive care units are increasingly applying 
NIV (22).

Acute-on-Chronic Respiratory Failure 
Acute respiratory failure is often the final event in 
patients with chronic respiratory failure (26) espe-
cially those with chronic obstructive respiratory dis-
ease ( COPD). No consensus has yet been reached 
with regard to the best treatment and outcomes 
for elderly patients who have been admitted to the 
ICU following an episode of acute respiratory fail-
ure (27). However, NIV should be the first treatment 
chose for acute-on-chronic (AOC) respiratory failure 
in appropriate patients.

It is important to note that neither ICU admis-
sion nor mechanical ventilation are necessarily as-
sociated with a poor prognosis in elderly patients 
who are experiencing acute exacerbations of COPD 

(AECOPD). Individuals with chronic respiratory dis-
orders represent a large proportion of those pa-
tients over 65 years of age who are admitted to an 
ICU. Older patients with hypercapnia (i.e., PaCO2 > 
45 mmHg) have been found to have a poor survival 
rate following an episode of acute hypercapnic re-
spiratory failure (AHRF) (28). In these patients, the 
success of NIV is related to the number and the se-
verity of their comorbidities. 

The use of NIV to treat respiratory failure in old 
patients reduces the need for intubation, improves 
survival, and induces a faster resolution of respira-
tory distress compared with standard medical ther-
apy ( SMT). In fact, rescue therapy involving NIV has 
been found to be very successful in the majority of 
cases (75%) (27). 

NIV not only improves the survival rate in old-
er patients, but also reduces the major symptoms 
of respiratory distress, for example, tachypnea and 
dyspnea. It has previously been reported that the 
sensation of dyspnea and the respiratory rate are 
strongly correlated with the inspiratory load (29). 
Thus, it is likely that NIV could also prove useful in 
terms of relieving the sense of breathlessness in 
chronically ill elderly patients. The application of 
both inspiratory and expiratory support is important 
in acute and chronic settings in relation to reducing 
the inspiratory burden (27). 

During an episode of AOC respiratory failure in 
old patients, the use of NIV is associated with a re-
duced likelihood of meeting the endotracheal intu-
bation (ETI) criteria, a higher survival rate, and the 
faster resolution of respiratory distress when com-
pared with standard medical treatment. The use of 
NIV as a rescue therapy in those patients who met 
the intubation criteria represents the most likely 
explanation for the low mortality rate. This demon-
strates the importance of NIV not only as a palliative 
measure but, also, as the primary treatment modal-
ity when intubation is either not wanted by the pa-
tient or not deemed necessary by the physician.

Interestingly, the high NIV success rate reported 
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in patients with ARF due to AECOPD is also associ-
ated with a reduction in IMV-related complications 
(30).

In elderly patients with AOC respiratory failure 
due to AECOPD, the initial NIV settings should in-
volve an inspiratory positive airway pressure (IPAP 
or PS) of 10 cmH2O and an expiratory positive air-
way pressure (EPAP or PEEP) of 4 cmH2O. The pres-
sure should then be increased by 2–5 cmH2O every 
10 minutes for as long as the patient’s respiratory 
effort and arterial blood gas values warrant. 

During the early stages of acute respiratory fail-
ure, the first application of NIV should last close to 
24 hours. Then, on the basis of the patient’s clinical 
and blood gas values, the application time should 
be reduced, although NIV should still be applied for 
at least five hours per day. In prior studies, the NIV 
implementation period has ranged from 4–15 days 
(31). 

The use of NIV can allow patients to talk, eat, 
and partially clear secretions autonomously. Espe-
cially in the usage of appropiriate mask.  Thus, NIV 
not only treats the cardiorespiratory problem, but 
also decreases the risk of delirium and malnutrition.
( 32). Furthermore, NIV reduces the need for seda-
tives, compared with IMV, which further contributes 
to prevent delirium and immobilization (33). The 
presence of delirium or dementia was not a barrier 
for the indication or for the administration of NIV; 
the presence of a pneumo-geriatric team allowed 
the symptoms to be controlled and the cooperation 
of the subjects to be obtained. In addition, NIV al-
lows relatives to visit more frequently and for longer 
time.

Pallative Care 
The use of NIV in palliative care settings is very im-
portant, especially in elderly patients, because it 
improves patients’ dyspnea and so enhances their 
quality of life.  Breathlessness is a cardinal symptom 
which progresses with advancing disease and has a 

profound impact on patients. The need for mechan-
ical support is theoretically the main intervention 
when an organ is failing beyond a point in which 
any pharmacological intervention is ineffective or 
partially effective. The problem is understanding in 
the clinical practice as to when mechanical support 
may prove futile.  The failure of weaning from IMV 
represents one of the major clinical problems in el-
derly patients, especially those with AOC respirato-
ry failure and those who have several comorbidities.

The feasibility and the usefulness of NIV in re-
lation to the palliative care of patients with acute 
respiratory failure who are nearing the end of their 
life have not yet been well demonstrated (34). NIV 
is often used for patients with terminal diseases to 
help alleviate their respiratory distress and provide 
some additional time, for example, to say goodbye 
to relatives and friends or to solve certain adminis-
trative issues, although most clinicians are unclear 
as to the goals of such care. It has been suggested 
that NIV may actually be inappropriate in this con-
text due to the increased consumption of medical 
resources, the prolongation of the dying process, 
and the intensification of the patient’s suffering (35). 

Domiciliary NIV in Eldery Patients 
The use of NIV is associated with a number of bene-
fits in patients with respiratory conditions, including 
chronic respiratory diseases such as COPD, obesity 
hypoventilation syndrome, restrictive lung diseases, 
and a variety of neuromuscular conditions. Howev-
er, it remains unclear whether these patients require 
domiciliary NIV, particularly if they are elderly. Al-
though there is a paucity of data in this regard, it 
has been reported that the development of more 
comfortable interfaces, which are associated with 
more acceptable, safer, and better ventilators, has 
vastly expanded the patient population that could 
benefit from NIV (36). The application of domiciliary 
NIV can serve to reduce hospital and ICU admis-
sions. It can also help to relieve chronic hypoventila-
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tion-related symptoms and so to maintain patients’ 
quality of life. 

It has been reported that age, in and of itself, is 
not a barrier to the application of domiciliary NIV 
(37). NIV is known to be both effective and safe in 
elderly patients, many of whom have multiple co-
morbidities (e.g., significant cognitive impairment 
and acute delirium), at least in terms of acute pres-
entations with respiratory insufficiency. 

In conclusion, NIV is widely and successfully 
used in elderly patients with respiratory failure in 
an effort either to prevent endotracheal intubation 
and death (i.e., as supportive care) or to relieve the 
symptoms of patients’ special conditions (i.e., as 
palliative care).

Recommendations for NIV protocols:
CPAP/PSV may be sufficient since hypoxemic res-
piratory failure is prominent. It should be applied 
between 8-15 cmH2O. BIPAP can be applied to 
patients with hypercapnic or increased respiratory 
workload requiring ventilation support. The pres-

sure support is adjusted to 8-16 cmH2O, PEEP 5-10 
cmH2O. It should be started with low values at the 
beginning and should be increased 1 or 2 cmH2O 
at every 10-20 minutes. One and 2 hours from be-
ginning respiratory workload (dyspnea, auxiliary 
respiratory muscles, respiratory pattern, respiratory 
rate and depth), state of consciousness and oxy-
genation should be evaluated. 

If there is no response to NIV at the end of the 
2nd hour, IMV with intubation should be consid-
ered.

NIV non-response / failure criteria: respiratory 
rate> 30 / min, tidal volume> 9 ml / kg ideal, minute 
ventilation> 12 L / min, use of auxiliary respiratory 
muscles, abdominal paradox, increase in respira-
tory distress, SpO2 <0.90, PaO2 <60 mmHg, PaO2 
/ FiO2 <150, hypercapnia, pH <7.25, mask intoler-
ance, confusion, haemodynamic worsening, acute 
organ dysfunction (SOFA 2 increase)

NIV should not be administered in the presence 
of inability to protect the airway, coma, hemody-
namic instability.
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