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Intensive care has historically been synonymous with the 
provision of mechanical ventilation (MV). While extra-
corporeal techniques for supporting lung function (extra-
corporeal life support, ECLS) are attracting increasing 
interest, we hold that MV will remain the mainstay of 
care for patients with acute respiratory distress syndrome 
(ARDS) in 2035. Whilst ECLS technology will improve, 
some complications are likely to remain unavoidable 
even in 2035 (cannula-related complications including 
hemorrhage or infection, and neurological complications 
including hemorrhage, infarction, etc.). We argue that 
continued improvements in the delivery of ventilatory 
support would ensure that MV remains safer and more 
feasible than ECLS. Furthermore, we argue that MV is 
required to avoid injury from spontaneous breathing in 
ARDS.

Ongoing advances in the understanding of the patho-
physiology of ventilator-induced lung injury will enable 
intensivists to effectively avoid the risks of ventilation 
in ARDS including ventilator-induced lung injury, ven-
tilator-associated pneumonia, patient–ventilator dys-
synchrony, and the need for sedation and analgesia. As a 
result, we expect that patients will recover more quickly 
leading to a much shorter duration of ventilation in 2035. 
Continued advances in non-invasive ventilation are likely 
to further mitigate these risks. Non-invasive mechanical 
ventilation and high flow nasal cannula may decrease the 
number of patients that require invasive MV. For exam-
ple, a recently introduced form of respiratory support, 
high flow nasal cannula, improves outcomes in hypox-
emic respiratory failure [1]. Furthermore, non-invasive 

ventilation via a helmet interface was recently found to 
improve outcomes for patients with hypoxemic respira-
tory failure in a preliminary clinical trial [2]. Patient–
ventilator dyssynchrony is associated with prolonged 
weaning and poor outcomes [3]; in 2035, closed loop MV 
will probably be very advanced and asynchronies could 
be reduced by machine learning systems and computer-
ized close loop systems.

Safer mechanical ventilation (avoiding the adverse 
effects of MV) is also likely to prevent the development 
of ARDS, decreasing the need for consideration of ECLS. 
Recent observations suggest that MV can be injurious to 
the lung in patients without ARDS and that more wide-
spread application of protective MV might prevent the 
development of ARDS. The implementation of an inspir-
atory pressure-limited approach has been associated with 
a lower progression to ARDS [4]. Moreover, a lower driv-
ing pressure has been associated with increase survival 
[5], although future prospective randomized controlled 
trials are necessary to test the hypothesis that the target-
ing of driving pressure is better than the current standard 
of care [6]. Recent meta-analyses suggest that MV with 
lower tidal volumes in patients without ARDS decreased 
the development of lung injury [7], even in the periopera-
tive period [8].

The use of ECLS for ARDS apart from MV faces a 
critical challenge: the management of patient respiratory 
drive. Respiratory drive is dramatically elevated in the 
acute phase of ARDS via a range of pathophysiological 
mechanisms [9]. Large inspiratory muscle efforts result-
ing from high respiratory drive apply excessive and mald-
istributed stress and strain within the injured lung [10] 
and may also injure the respiratory muscles [11]. Indeed, 
abolition of respiratory muscle activity by neuromuscu-
lar blockade in ARDS has been shown to improve out-
comes [12]. Whilst ECLS can modulate respiratory drive 
to some extent by clearing CO2 during the convalescent 
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phase of ARDS [13], the ability of ECLS to control respir-
atory drive in the acute phase of ARDS has not yet been 
demonstrated. ECLS cannot ameliorate respiratory drive 
arising from pulmonary mechanoreception or systemic 
(and brain stem) inflammation [14, 15]. Given the impor-
tance of controlling respiratory effort in the acute phase 
of ARDS to prevent lung injury, MV will continue to be 
required to enable sufficient administration of sedation 
and neuromuscular blockade to control respiratory effort 
and prevent lung injury. Therefore, MV will remain the 
best first option for the care of ARDS patients.
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