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High rate-trauma: the new world n
order?

Trauma relacionado a alta frecuencia: ;EI|
nuevo orden mundial?

When the lung parenchyma is exposed to cyclic stress,
lung compliance inevitably begins to decrease.! Respira-
tory rates higher than 25 per minute, generate a higher
energy transfer,” which leads to a higher heterogeneous
strain mainly due to a lower lung resilience capacity.® High
respiratory rates produce hypocapnia and respiratory alka-
losis, but also cause direct injury through chemical effects
as a consequence of the alteration of mechanoreception
reflexes, which is ultimately associated with greater mor-
bidity and mortality.*

If the oscillatory frequency of the lung tissue exceeds the
maximum limit of its elastic behavior, the heterogeneous
variability of the strain® and the affectation in the capac-
ity of the parenchyma to assimilate the transmitted energy
(stress), will result in a decrease of the tissue resistance
with a tendency to zero, which will lead to the appearance
of micro ruptures of the pulmonary cytoskeleton.®

The recent study published by the Mechanical Power Day
[MPD] group,’” by applying the formula proposed by Gat-
tinoni et al.,® showed a mean mechanical power (MP) of
19.20J/min (SD 8.44) for patients on pressure-controlled
ventilation (PC-CMVs) and 16.01J/min (SD 6.88) for those
on volume-controlled ventilation (VC-CMVs). However, the
researchers propose an interesting formula for the calcula-
tion of MP, using strain and strain-rate subrogates, based on
solid concepts of materials engineering and thermodynam-

ics, which have already been used in other clinical studies.’
A relevant point is the time factor, which is also implicit in
the subrogation of the strain-rate according to the formula
proposed by the MPD group. In VC-CMVs, the strain-rate cor-
responds to Flow ratio/PEEP and DP to strain; whereas in
PC-CMVs, the strain-rate corresponds to subrogated strain
(ETv/PEEP)/inspiratory time.

The authors reported a mean of 17 breaths per minute
in both groups (PC-CMVs and VC-CMVs), with no significant
difference (Welch, p=0.12).

We performed an analysis post hoc of the MPD using fre-
quentist statistics to evaluate the behavior of the respiratory
rate, analyzing the variables that are part of the MP equa-
tion proposed by Gonzalez-Castro et al.,” of the multicenter
and international cross-sectional cohort.” We decided to
dichotomize the sample between those with high-energy MP
(>17 J/min) and compare them with those with low-energy
MP (<17 J/min), as supported by current evidence.®

Bivariate analysis showed that respiratory rate behaved
as a risk factor for high-energy MP, regardless of the ven-
tilatory mode used (PC-CMVs; OR 1.56, 95% Cl: 1.32-1.84;
p<0.01/VC-CMVs; OR 1.46; 95% Cl: 1.29-1.65; p<0.02). In
the multivariate analysis [Table 1], although PEEP was the
variable that showed the greatest association with risk of
high-energy MP, the behavior of respiratory rate was very
similar in both ventilatory modes, showing a greater prob-
ability of association with high-energy MP both in those
patients ventilated in PC-CMVs (OR 1.96; 95% Cl: 1.50-2.55;
p<0.01), as well as in those on VC-CMVs (OR 1.41; 95% Cl:
1.23-1.62; p<0.01) [Table 1 and Fig. 1].

In PC-CMVs, for a respiratory rate >20bpm, an ROC of
81% was obtained, corresponding to a specificity of 91.43%
[LR(+) 5.02]. Likewise, in VC-CMVs, for the same respiratory
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Table 1  Multivariate analysis of the MP according to the model proposed by the MPD group.
Variable PC-CMVs VC-CMVs

OR 95% Cl p OR 95% Cl p
Strain subrogate 1.09 0.97-1.2 0.15 1.20 1.06-1.35 <0,01
PEEP 4.58 1.24-16.94 <0.05 1.89 1.40-2.56 <0.01
Strain-rate subrogate 1.02 0.97-1.06 0.44 1.29 1.05-1.58 <0.05
Respiratory rate 2.08 1.52-2.84 <0.01 1.41 1.23-1.62 <0.01
Expiratory tidal volume 1.01 0.99-1.03 0.39 = = =
Inspiratory time 1.96 0.03-148.95 0.76

OR: odds ratio, Cl: confidence interval.

For the PC-CMVs model, the total variance inflation factor (VIF) was 5.25, with strain subrogate being the variable with the highest value
of concern, computed at the maximum limit of tolerance. For the VC-CMVs model, the VIF was 1.33, and there was no value of concern.
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Figure 1  Predictive margins with 95% Cis of MP (high energy,

>17 J/min), according to respiratory rate, and for each ventila-
tory mode.

rate range, an ROC of 82% and a specificity of 83.62% [LR(+)
3.63] was obtained.

The result of our analysis is similar to that reported
by Azizi et al.,'® who report that high respiratory rates
(>26 bpm) correlate with higher MP (pseudo RZ: 0.021;
p<0.01) and consequently with higher mortality.

In conclusion, after performing a post hoc analysis of the
MPD and using frequentist statistics, we observed that high
respiratory rates were associated with a greater probability
of generating high-energy MP, regardless of the ventilatory
mode. This attractive hypothesis derived from the findings of
our study highlights a gap in the current knowledge that will
need to be addressed by further and more comprehensive
research.
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