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In this issue of CHEST, Samanta et al1 present their
investigation into the adoption of protective ventilation
in a diverse and well-sized patient population. Their
analysis of data from over 12,000 patients sheds light on
the insufficient utilization of low tidal volume
ventilation (LTVV) in critically ill, invasively ventilated
patients in North America and the United Kingdom.
Notably, among the patients in their cohort, those
exposed to excessively high tidal volume (VT)
experienced the highest mortality rates. This study offers
valuable real-world evidence on LTVV implementation,
derived from an extensive analysis of electronic medical
records (EMRs), providing a solid foundation for our
comprehension of this subject matter.

Although the adoption of LTVV has seen improvement
over the years, a significant portion of patients still
receive ventilation with excessive VT,

2,3 as confirmed by
Samanta et al.1 Patients in North America seem to
exhibit greater protection against the use of excessive VT

when compared with their counterparts in the United
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Kingdom. Additionally, Samanta et al1 highlight that
shorter patients and those with obesity are at a higher
risk of not receiving LTVV, aligning with findings from
previous studies.2

Nevertheless, whether we might be applying excessive
rigor in this regard is worth considering. What precisely
defines a “low VT,” or, to be more precise, what
constitutes an appropriate VT? There are various ways to
interpret the results of the pivotal Respiratory
Management in Acute Lung Injury/ARDS (ARMA)
trial,4 which forms the cornerstone for the evidence of
benefit of LTVV. First, this study’s findings can be seen
as endorsing the “utilization of low VT,” but at the same
time, they equally support the “avoidance of high VT.”
Second, the ARMA trial focused on patients with ARDS,
and its findings may not be generalizable to patients
without this condition.5 Moreover, we should
contextualize ARMA historically. At the time of ARMA,
many, if not all, ARDS patients were “passive,” because
patients frequently were kept deeply sedated and were
often paralyzed. The practice of muscle paralysis and
sedation has evolved since then, with the more frequent
and earlier use of spontaneous ventilation modalities. We
are well aware of the challenges associated with titrating
VT in patients who have control over their breathing.

Moreover, additional considerations have arisen since
the ARMA trial. We have refined the concept that VT

should invariably be “low.” First, we’ve gained insights
into the significance of a low driving pressure (DP)
which may be equally critical. What should clinicians do
when they are faced with a “high VT” but a low DP?
Second, the adoption of LTVV can lead to a
compensatory increase in respiratory rate to maintain
minute ventilation. This heightened respiratory rate
carries potential risks because it escalates the mechanical
power of ventilation,6 potentially translating into more
mortality and morbidity.7 And finally, the interplay
between these key elements of lung protection could be
crucial, because a combination of low VT with high
respiratory rate could be beneficial in a patient with stiff
lungs but harmful in patients with less stiff lungs.6

EMRs may not consistently gather all of this
information, and data collection may occur at varying
time points. When using routinely collected patient data
such as those from medical records, it is imperative to
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exercise caution when reporting aggregate measures of
repeated data, bearing in mind that specific variables or
parameters within these data sets must be interpreted in
a time-sensitive matter. Incorporating calculated
parameters in EMRs, such as the previously mentioned
DP and mechanical power of ventilation, can
undoubtedly assist in this regard and facilitate
personalized protective ventilation at the bedside.
However, integrating and analyzing all data
comprehensively to determine whether a more effective
implementation of LTVV, or conversely, its absence,
results in improved lung protection or, conversely,
diminished lung protection, is imperative.

As with other observational studies, this analysis, while
confirming associations, falls short of demonstrating
causation. We might realize a specific condition prompts
the use of a high VT and that such conditions are also
associated with outcomes. Obesity, short stature, and
being a woman are not, of course, among them.
However, other conditions are conceivable, such as
sepsis, with increased CO2 production, or kidney injury,
leading to metabolic acidosis. This is one well-known
pitfall of EMR-based studies. EMRs often lack high-
quality data on potential confounders, thus limiting
assessments of complex interactions.

A recent perspective suggests that EMRs failed to make
the lives of health care workers easier.8 However, they
have made health care workers more accountable for
processes of care such as ventilation management. Large
studies from Brazil found how organizational factors
such as better nurse staffing, nurse autonomy, and use of
structured checklists are linked to adherence to
processes of care such as low tidal ventilation.9 We also
know protective ventilation is feasible in resource-
limited settings, because middle-income countries show
equal capabilities of LTVV compared with high-income
countries.3,10 This is where EMR-based studies could
help: EMRs allow for extensive longitudinal follow-up
and recording of variations in time––in both higher-
and lower-income settings.11 For instance, beyond poor
absolute implementation, the study by Samanta et al1

found little variation in VT over the course of individual
ventilation episodes. This at least suggests that LTVV
may not be implemented that well, although we cannot
be sure of that.

Next to EMRs, there are quality clinical databases or
ICU registries that allow comparative effectiveness
research, which is directly linked to the implementation
issue raised by Salluh et al.12 A recent well-designed
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registry-based study demonstrated how a lung-
protective ventilation intervention, dynamic pressure
limitation, can be synergic to traditional LTVV in
protecting the lung and improving survival in the ICU.13

Interoperability of data between EMRs and ICU
registries is rapidly increasing, opening to new and
robust implementation research possibilities.

EMRs allow for vigilance over lung-protective
ventilation while concepts and intervention targets
evolve. Implementation and quality improvement
research may not seem attractive, but we must keep
leveraging pragmatic data sources to assess whether we
are changing our daily practice.
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