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Synergistic Effects of High Mechanical Power and Fluid Accumulation:on Mortality.
in Mechanically Ventilated Patients

Yi-Min Chang?, Yu-Yi Yu?, Hsuan-Fan Yeh®, Ming:Cheng Chans 3 +
Department of Internal Medgme

Introduction ¥
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Mechanical ventilation can cause lung Injury, and Among 4,441 pauanls 29&9 (67.3%) were survivors and |452 (32.7%) were non-survivors al hospilal discharge.
mechanical power is used to quanlify the energy delivered Survivors lower power than from day 0 to day 3 (18.74¢6.4 vs. 20.3+7.2 on day
py the ventilator to the lung parenchyma, serving as an 0; 18.316.1 vs. 20.647.. 3 on day1 18.416.1 vs. 20.847.5 on day 2; 18.316.3 vs. 20.8£7.5 on day 3; all p-value <0.001), and !‘!
lndi@wv of lh_e risk for yenmalm-induued lung injury. mortality risk rose steadily with increasing mechanical power (Figure 1). Additionally, the fluid accumulation index was ! T
Additionally, fluid resuscilation is essential for mainlaining significantly lower in survivors compared to non-survivors from day 0 to day 3 (0.49 vs. 0.66 on day 0; 0.33 vs. 0.50 onday ¥
hemodynamic stability, but a positive fluid balance is 1; 0.17 vs. 0.35 on day 2; 0.04 vs. 0.25 on day 3; all p-value <0.001). After adjusting for confounders, both higher 3 T l
a?sodamd wim_worsa clinical outcomes. In this study, we mechanical power (HR 1.032, 95% CI 1.022-1.043, p<0.001) and greater fluid accumulation index (HR 2.425, 95% Cl 3, ]
aimed lo investigate the impact of mechanical power and  2.012-2.023, p<0.001) were independently associaled with increased hospital morialily. Patients with the highest i 1T+
fluid accumulation on hospital mortality in critically ill mechanical power and the highest fluid accumulation index exhibited the greatest risk of hospital mortality (Figure 2).
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index have an additive effect, colleclively contribuling to higher seea s amn s

hospital mortality.
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Figure 1. The final version of our poster
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Nechanlcal ventilation and fluid resuscitation are essential in critical care. However,
achieving adequate oxygenation and hemodynamic stability without causing
pulmonary injury is challenging. «

o

In this study, 4,441 patients were included from 2015 to 2020 at Taichung Veterans
General Hospital. Adult patients recelving continuous mechanical ventilation for at
least four consecutive days following ICU admission were included in this study. We
used surrogate equations proposed by Lorenzo Gjgsa and Tobias Becher separately to
estimate mechanical power and found that hospital mortality progressively rose with
elevated levels of mechanical power. Besides, fluid overload can contribute to organ
dysfunction, particularly in those without overt hemodynamic instability. Our
findings also demonstrated a significant association between fluid accumulation and
higher hospital mortality. Excessive mechanical power contributes to ventilator-
induced lung injury, and pulmonary edema further increases the mechanical burden
on the lungs. In our study, we demonstrated that elevated mechanical power and a
positive fluid balance had a synergistic effect, together contributing to an increased
risk of hospital mortality. Hospital mortality was three times higher in patients with
the highest fluid accumulation and mechanical power compared to those with the
lowest levels,¢
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Figure 2. Brief summary of our poster
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