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[Abstract] Objective To investigate the frequency and related factors of ineffective triggering (IT) and
double triggering (DT) in patients with acute brain injury undergoing invasive mechanical ventilation. Methods
A retrospective cohort study was conducted using data from a single-center observational trial. Patients with acute brain
injury [traumatic brain injury, stroke, and post-craniotomy for brain tumors| undergoing mechanical ventilation in the
intensive care unit (ICU) of Beijing Tiantan Hospital, Capital Medical University between June 2017 and July 2019 were
retrospectively analyzed. Demographic and clinical data were collected. Respiratory parameters and waveforms during the
first 3 days of mechanical ventilation were recorded, with 15-minute waveform segments collected 4 times daily. Airway
occlusion pressure (P,,) was measured via end-expiratory hold at the end of each recording. IT and DT were identified
based on airway pressure, flow, and esophageal pressure waveforms, and the ineffective triggering index (ITI) and DT
incidence were calculated. Multivariate Logistic regression was used to identify factors associated with IT and DT. Results
A total of 94 patients with acute brain injury were ultimately enrolled, including 19 cases of traumatic brain injury (20.2%),
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39 cases of stroke (41.5%), and 36 cases of post-craniotomy for brain tumor (38.3%). Supratentorial injury was observed
in 49 patients (52.1%), while infratentorial injury was identified in 45 patients (47.9%). A total of 94 patients with 1 018
datasets were analyzed; 684 (67.2%) datasets were on pressure support ventilation (PSV), and 334 (32.8%) were on
mandatory ventilation. IT was detected in 810 (79.6%) datasets, with a median incidence of 2.1% (0.3%, 12.0%). Datasets
demonstrating I'T were characterized by lower P, higher tidal volume(VT), reduced respiratory rate (RR), and decreased
minute ventilation (MV) compared to those without IT. The proportion of datasets exhibiting IT was higher during PSV
than in mandatory ventilation [83.8% (573/684) vs. 71.0% (237/334), P < 0.05], while, the prevalence of ITI = 10% was
lower [23.8% (163/684) vs. 33.5% (112/334), P < 0.05]. DT was detected in 305 datasets (30%), with a median incidence
of 0.6% (0.4%, 1.3%). Datasets exhibiting DT were characterized by higher VT, reduced RR, and lower pressure support
levels. The incidence of DT was lower in PSV compared to mandatory ventilation modes [0% (0%, 0.3%) vs. 0% (0%, 0.5%),
P < 0.05]. The post-craniotomy for brain tumors group exhibited higher ITL, lower RR, reduced MV, and a greater
proportion of infratentorial lesions, compared to the TBI group. The infratentorial lesion group demonstrated higher ITI and
incidence of DT compared to the supratentorial lesion group [ITI: 3.1% (0.7%, 17.8%) vs 1.5% (0%, 8.3%), incidence of
DT: 0% (0%, 0.5%) vs. 0% (0%, 0%}, both P < 0.05]. After adjusting for confounding factors through multivariate logistic
regression analysis, infratentorial lesion [odds ratio (OR) = 2.029, 95% confidence interval (95%CI) was 1.465-2.811,
P < 0.001], lower Py, (OR = 0.714, 95%CI was 0.616-0.827;/P < 0.001), and ‘mandatory ventilation (OR = 1.613, 95%CI
was 1.164-2.236, P = 0.004) were independently associated with IT. Additionally, infratentorial lesion (OR = 1.618, 95%CI
was 1.213-2.157, P = 0.001), large tidal volume (OR = 1.222, 95%Cl‘was 1.137-1.314, P.< 0.001), lower pressure support
levels (OR = 0.876, 95%CI was 0.829-0.925, P</0.001)and mandatety ventilation (OR =2.750, 95%CI was 1.983-3.814,

P < 0.001) were independently associatediwith DT. ' Conclusions

IT and DT were eommon in patients with acute brain

injury. Infratentorial lesions and mandatory ventilation wére independenitly associated'with both IT and DT.
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