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In 1917 Haldane published “The therapeutic administration of oxygen” and started the era of oxygen
therapy [1]. Nowadays, supplemental oxygen is a vital part of pre-hospital and hospital trauma care, the
practice of anaesthesia, the management of most forms of respiratory distress and the treatment of many
other acute and chronic medical conditions [2].

In fact, oxygen therapy has become a cornerstone of modern medical practice. Oxygen is one of the most
frequently used drugs in the emergency setting [3]. However the current practice of prescribing oxygen
therapy is poor and improves slowly after guideline implementation [4]. Apart from the well-known risks
of hypoxaemia and hyperoxaemia in COPD [5], new evidence suggests hyperoxia may have deleterious
effects on other critically ill patients [6, 7].

So, conservative oxygen therapy represents the treatment of choice to avoid exposure to both hypoxaemia
and excess hyperoxaemia.

Oxygen therapy should be considered like a drug prescription and so careful titration should be pursued
[8]. Like intravenous infusion pumps that have become routine for precise dosage of drugs, oxygen should
be also be tightly controlled. As demonstrated for intelligent infusion pumps [9] that reduce the likelihood
of intravenous anticoagulant overdose or underdose, if implemented in our hospitals targeted oxygen
therapy may result in the reduction of its potential side effects.

Accordingly, for insulin therapy, it has been demonstrated that hybrid closed loop automated insulin delivery
is associated with few serious or device related adverse events in patients with type 1 diabetes [10, 11].

The need of targeted automated oxygen therapy has been established previously for preterm infants with
the aim to reduce the risk of complications from hypoxaemia or hyperoxaemia [12].

In a recently published meta-analysis [13], including four trials in infants and one in adults
[14–18], compared to manual oxygen titration, automated systems increase the length of time that
oxygen saturation was maintained within a pre-defined range, confirming they achieve a better
oxygenation.

The use of these newer automated oxygen delivery systems may also potentially save time, freeing nurses
to engage in other tasks, which would be expected to result in safer care [19].
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There are different closed-loop systems for automated oxygen delivery [20–22], each one with its own
algorithm (with different reaction times, frequency of adjustment, response to artefacts or poor signal
quality) more adapted to acute or chronic setting, infants [16] or adults [23].

L’HER et al. [24], in the largest multicentre randomised controlled trial of automated oxygen titration of
patients with acute respiratory failure, found that the closed-loop system achieved a better control of
oxygenation, with a shorter duration of oxygen therapy and hospital stay.

In their 3-h study period, with an already validated device [20] they used different targets for oxygenation
for pure hypoxemic and hypercapnic patients and showed no difference in adverse events between groups
(automatic versus manual titration).

This study leaves some potential unanswered questions: Does the system described by L’HER et al. [24]
have the same performance with different interfaces (the face mask used here versus the nasal cannula in
their previous studies [23])? Is the oximeter used sensitive enough to correct artefactual causes of
hypoxaemia (like low perfusion and motion)?

How we can advance the system forward?

Some features of the device could be incorporated like being able to transfer the data to a nurses’ station
and to the patient electronic record to view and register the trends and alerts.

The equipment could also include weaning algorithms or automated intervals if necessary and warning on
the underlying patient condition (like an acute myocardial infarction or stroke in which oxygen therapy
may be harmful for non-hypoxemic patients [25, 26]).

Other important issues may be alarms related to eventual false hypoxaemic events due to motion artefacts,
making the professional aware of the situation for evaluation. In addition, warning of persistent increases
of inspiratory oxygen fraction by the device should be included in order to prompt the professional to a
careful assessment. Moreover, in the future, as the clinical evidence emerges, the software could also
suggest the targets according with the disease category: for different types of type 1 failure (pneumonia
versus pneumothorax versus acute cardiogenic pulmonary oedema).

As happened with the valuable infusion pumps, some safety issues may arise in the future. Like other
devices, these oxygen closed-loop systems may suffer from malfunctions (like software defects or electrical
failures) that may cause some adverse events. Similar to other medical equipment, electromagnetic
interference secondary to mobile phones with these devices should also be checked [27].

Therefore, close auditing of these systems is highly warranted. In the end, these automated systems can
reduce the workload of the caregiver [19] but should not reduce the attention of the caregiver to the
patient’s lung function status. Perhaps in the years ahead (especially for more severe patients than the ones
included in the ERJ trial) there will be systems that run, in parallel, a ventilation and an oxygenation
closed-loop system [28].

In an era of precision medicine, the current study published in the ERJ [24] confirms the efficacy of this
automated closed loop inspiratory oxygen fraction system for adults with acute respiratory failure, and
suggests a “one size fits all” approach may no longer be supported. Long-term studies with other clinical
outcomes and cost–benefit analyses are warranted. In the meantime, I say, like the Bob Dylan song: “Don’t
think twice, it’s all right”!
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