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To the Editor,

We read with great interest the expert recommendations for
setting and adjusting Airway Pressure Release Ventilation
(APRV) in the context of the Time-Controlled Adaptive
Ventilation (TCAV) protocol. ! The authors provide a
comprehensive and highly valuable
standardizing the application of this ventilatory strategy. We
would like to supplement their important work with our own
recent findings to further methodological

framework for

improve
consistency.

The authors highlight that the TCAV protocol requires
adjusting Trow to terminate expiratory flow at approximately
75% of the peak expiratory flow rate (PEFR). Allowing the
expiratory flow to decay further (e.g., below 75% of PEFR)
prolongs the release phase, which may result in alveolar
instability and atelectrauma. This recommendation is
supported by animal experiments, in which extending the
termination of the PEFR from 75% to 50% resulted in a
sixfold increase in alveolar microstrain (0.05 + 0.03 vs. 0.29
+ 0.04), a 16% reduction in the number of end-expiratory
inflated alveoli (51 + 7.35 vs. 44 + 5.89) as well as dynamic
heterogeneity between inspiration and expiration. %* Thus,
deviations from the recommended 75% may increase alveolar
stress and instability, thereby compromising the protective
nature of this strategy. Accordingly, a recently published
study that allowed a termination of the PEFR range of 75% to
50% has been criticized for this approach. 4°

In our recent prospective study, we investigated the role of the
inspiratory rise time (IPRT) within the TCAV protocol and
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found that it significantly impacts the duration of the release
phase. © Specifically, we observed that increasing the IPRT
(e.g., from 0 ms to 1000 ms) can prolong the release phase by
more than 350 ms. While the nominal Trow setting on the
ventilator remains unchanged, a prolonged IPRT delays the
pressure rise back to Phigh, thereby functionally extending
the period of negative flow into the Twigh phase. ¢ Our data
demonstrate that this phenomenon is associated with reduced
end-expiratory lung volume (EELV) and lower intrinsic PEEP
(PEEP;), as well as an increased driving pressure (DP) and
increased release volume (i.e., tidal volume). Furthermore, we
observed that measuring PEEPi with an expiratory hold
maneuver cannot detect this reduction of PEEPi during the
release phase, making it misleading in the presence of a
prolonged IPRT. 7 We are aware that we used IPRT values that
are slightly higher than standard clinical values. Our
experimental setup included IPRT values of 500 ms and 1000
ms. However, considering the decrease in PEEPi of 3.3 £ 1.4
to 4.8 £ 1.5 cmH20, the pathophysiological implications
discussed above, and the fact that, to the best of our
knowledge, this phenomenon has not yet been described
anywhere, we believe that taking it into account in clinical
practice is justified. Consequently, unmonitored variations in
IPRT within the TCAV protocol might inadvertently influence
the overall efficacy of this promising ventilation strategy.

Given these findings, we hope that our observations will be
further clinically validated. Exploring this variable and
raising awareness of its impact on conventional
measurements could help refine the assessment of PEEPi and
driving pressure, thereby safeguarding EELV and keeping
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lung strain within safe limits. Ultimately, incorporating IPRT
into future iterations of these expert guidelines could
significantly improve the methodological consistency and
safety of APRV application.

In summary, this letter highlights the role of the inspiratory
rise time (IPRT) within the Time-Controlled Adaptive
Ventilation (TCAV) protocol. While current guidelines
emphasize adjusting Trow to terminate expiratory flow at
approximately 75% of the peak expiratory flow rate to prevent
alveolar instability and atelectrauma, the potential impact of
IPRT on these flow kinetics has been largely unrecognized.
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