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[Abstract] Objective To investigate the impact of lower inspiratory peak flow rates on airway peak
pressure when using a ventilator to maintain respiratory function during the advanced life support phase of in-hospital
cardiopulmonary resuscitation (CPR). Methods A prospective study was conducted, 30 patients who underwent
CPR for more than 20 minutes admitted to Lishui Municipal Central Hospital between September 2021 and December
2023 were enrolled as the study subjects. Volume controlled ventilation (VCV) with a descending flow waveform was
used, while other preset parameters remained unchanged. Airway peak pressure was measured at different peak flow rates
(55, 50, 45, and 40 L/min). The influence of varying flow rates on peak pressure was analyzed. Results During CPR,
patients were in a continuous state of chest compressions. When the ventilator parameters were set conventionally, alarms
for high airway pressure, low tidal volume (VT), and high respiratory rate often occurred, which affected the effectiveness
of ventilatory support. There was a significant variation in airway peak pressure among different patients. As the peak
flow rate increased from 40 L/min to 55 L/min, the airway peak pressure gradually increased. During the process of
reducing the peak flow rate, the pulse oxygen saturation (Sp0,) of all patients remained stable without significant changes.
The 40 L/min group had significantly lower peak pressures than the 50 and 55 L/min groups, whereas the 55 L/min group
had significantly higher pressures than all others [emH,0 (1 emH,0~=0.098 kPa): 41.20 £9.06 vs. 47.90 £9.04 and
53.70+7.96, all P < 0.05]. When comparing patients with peak flow rates of 40 L/min and 50 L/min, as well as 45 L/min
and 55 L/min, the average airway peak pressure increased significantly with each 10 L/min increment in inspiratory peak
flow rate. However, the SpO, remained essentially unchanged or slightly increased as the peak flow rate decreased. There
were no statistically significant differences in SpO, among patients at different peak flow rate levels. When the peak
flow rate was set at 55, 50, 45, and 40 L/min, the proportions of patients with airway peak pressure > 40 cmH,0 were
100.0%, 83.3%, 63.3%, and 53.3%, respectively. Among them, the proportions of patients with airway peak pressure >
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50 emH,0 were 66.7%, 40.0%, 16.6%, and 16.6%, respectively. As the peak flow rate decreased, the proportion
of patients with airway peak pressure > 40 ¢cmH,0 gradually decreased. If the peak flow rate was set at 45 L/min
or lower, the number of patients with airway peak pressure > 50 emH,0 during CPR was less than 50.0% of the total
number of cases. Conclusions During mechanical ventilation in CPR, using volume-controlled ventilation (VCV)
mode with a decelerating waveform, improper peak flow rate settings can easily trigger high airway pressure alarms and
result in low tidal volume (VT), leading to poor synchrony hetween the ventilator and the patient. Compared to peak flow
rates of 55 L/min and above, selecting an inspiratory peak flow rate of 40 L/min and setting the high-pressure alarm at
50 emH,0 is suitable for the mechanical ventilation needs of most patients and does not affect oxygenation levels. This is
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a more appropriate choice.
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