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Is the use of automated artificial manual breathing
unit resuscitators justified during a pandemic

mechanical ventilator crisis?
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Dear Editor:

Coronavirus disease-19 (COVID-19) has an acute onset, mainly affects the respiratory tract,
and can progress to acute respiratory distress syndrome, which necessitates management in
the intensive care unit. This pandemic has created an unprecedented need for ventilators
across the globe. Of every 100 patients diagnosed, at least three patients require mechanical
ventilation [1]. This has led to a widespread demand for ventilators in a bid reduce mortality
rates. In the United States alone, there is an acute ventilator shortage of 300,000-700,000 units
according to the Centers for Disease Control and Prevention Pandemic Response Plans Re-
port [2]. This has prompted policy makers to settle for cheaper alternatives for mechanical
ventilators, specifically automated artificial manual breathing units (AMBU) bags or resusci-
tators. An automated AMBU resuscitator is a device with a built-in mechanism that alter-
nately squeezes and releases the AMBU bag at a specific frequency in a cyclical fashion, thus
obviating the need for a person to do the same (Figure 1). Many manufacturers have begun
producing automated AMBU bags, which are light weight, self-contained, rechargeable or
battery powered, and provide controlled breaths to the patient. They claim to provide cost-ef-
fective ventilation in times of a pandemic crisis like COVID-19. When compared to its manu-
al counterpart, automated AMBU bags do provide an advantage to healthcare workers in that
they are hands-free, allowing staff to perform other critical tasks relevant to patient care while
avoiding high intra-thoracic pressure and gastric insufflation, which may be associated with
manually bagging patients.

However, the question arises: should automated AMBU resuscitators be accepted as an al-
ternative to traditional mechanical ventilators? Are they the only hope during the current
times of extreme ventilator shortage? This pandemic has led to the realization that when a
hospital has used up all ventilators, it becomes imperative to patient survival to manually bag
the patient or look for alternatives. Thus, automated AMBU bags may serve as a bridge device
during ventilator shortages and help physicians triage patients, as most modern automated
versions are able to detect excessive pressure and prevent overinflation of the lungs. Because
automated AMBU bags are cheap, simple, light weight, portable, battery powered or plug in,
have single or few knobs to control variables, and are easily assembled, they may be particu-
larly useful during this pandemic crisis.

When settling for low cost, we must acknowledge the extent to which it sacrifices the safety
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Figure 1. Three-dimensional rendition of an automated artificial
manual breathing units (AMBU) bag resuscitator.

of patients. When we are heading towards technological ad-
vancements in the form of adaptive neural mechanisms, au-
tomatic tube compensation, and proportional assist ventila-
tion modes, should we still rely on basic mechanical ventila-
tion in the form of fixed tidal volume and respiratory rate?
This poses a major question on safety of widespread use of
automated AMBU resuscitators. The material used is another
challenge as we have not determined the durability of these
low cost ventilators, the repercussions of wear and tear, the ef-
fectiveness of the cleaning methods employed to disinfect
these devices and their effects on viral spread, as well as other
parameters. These devices could prove to be a fire hazard as
oxygen can corrode materials. The pandemic may not last
long but procuring a huge amount of these makeshift devices
may not be a great option for long term. Also, in COVID-19
cases, these automated ventilators may not be able to provide
lung protective ventilation; some newer versions of these de-
vices can closely control tidal volume, respiratory rate inspira-
tory pressure, inspiratory:expiratory ratio, and positive end-
expiratory pressure, but additional monitoring of peak inspi-
ratory pressure, plateau pressure, compliance, filtration, and
adaptation is grossly lacking. They do not detect spontaneous
breathing triggers and may lead to disuse weakening of respi-
ratory muscles as a consequence. They are not standardized
and employ crude mechanics. Ventilation is not just simply
blowing air into a patient’s lungs. This automated self-inflating
resuscitation bag must also be subject to appropriate scrutiny
to evaluate its performance before approval for widespread
clinical use. A number of variables should be used to judge
the performance of a ventilator device. [3] There is enough ev-
idence to prove that unmonitored ventilation causes more
harm than good.
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Limitation of resources is a critical issue in this COVID-19
pandemic, which can lead to worse morbidity and mortality.
It is important to respect the limitations of this device, and not
favor the lower costs and ready availability of these devices over
their potentially fatal risks and the lack scientific evidence “for”
and “against” the same. Modern critical care is complex and
artificial ventilation is only one component. In a pandemic
crisis, all resources are scarce including human resources, hos-
pital beds, and monitoring devices; therefore, the use of artifi-
cial mechanical ventilation support devices should have high-
est level of scientific evidence, in order to prevent any catastro-
phic clinical situations that may worsen an already precarious
situation. Automated AMBU resuscitators should be strongly
discouraged and not considered a valid substitute to mechan-
ical ventilators. If they are used at all, it must be for a limited
period of time, or as a last resort until a standard mechanical
ventilator becomes available. Such use should only take place
after safety checks and standardization, in line with the scien-
tific evidence available, to prevent any iatrogenic complica-
tions.
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