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Abstract: 

Background: The treatment of mechanical ventilation (MV) 

is essential for patients who have experienced traumatic 

brain injury (TBI); however, it is associated with a variety of 

complications. This study aimed to assess the predictive 

value of respiratory muscle factors, such as maximal 

inspiratory pressure (PIMax), and central drive indicators, 

such as airway occlusion pressure (P0.1) and their ratio, in 

predicting the success of MV withdrawal in patients with 

TBI. Methods: In this prospective observational study, 60 

ventilated TBI patients who were eligible for weaning were 

examined for a period of two hours, spontaneous breathing 

trials were implemented for all patients, utilizing low-level 

pressure support ventilation. The ventilator supplied the 

P0.1 and PIMax values. Results: PIMax can significantly 

predict successful ventilator weaning with AUC of 0.786, P-

value <0.001, and at cutoff value >-23 CmH2O with 78.95% 

sensitivity, 60.98% specificity. P0.1 was a significant 

predictor of successful ventilator weaning with AUC of 

0.720, P-value of 0.010, and at cutoff value >2.6 CmH2O 

with 73.68% sensitivity, 51.22% specificity. P0.1/ PIMax 

ratio can significantly predict successful ventilator weaning 

with AUC of 0.776, P= 0.001, and at cutoff value >0.11 

CmH2O with 84.21% sensitivity, 56.10% specificity. 

Conclusion: The weaning prognosis in TBI patients may be 

predicted by PIMax, P0.1, and the ratio of P0.1/PIMax, as 

evidenced by their moderate predictive accuracy. Patients 

with successful weaning showed lower ratio of P0.1/PIMax, 

PIMax, P0.1 higher PaO2/FiO2 ratio, lower RSBI, and 

lower number of days in the ICU. 

Keywords: Airway Occlusion Pressure, Traumatic Brain Injury; Mechanical 

Ventilation, Maximal Inspiratory Pressure, Weaning. 

 

 

 

 

 

a 
Anesthesia and Intensive Care 

Department, Faculty of 

Medicine Benha University, 

Egypt. 

b 
Critical Care Medicine 

Department, Faculty of 

Medicine Benha University, 

Egypt. 

Corresponding to: 

Dr. Ali R. Abd El Bary.  

Anesthesia and Intensive Care 

Department, Faculty of Medicine 

Benha University, Egypt.  

 

Email: 
draliali123456@gmail.com  

 

Received: 25 November 2024 

 

Accepted: 19 December 2024 

 

 

 

 

 

 

  

  

Print ISSN 1110-208X. 

Online ISSN 2357-0016 



P0.1, PIMax & Ratio for Extubation ,2025 
 

789 
 

Introduction 
Traumatic brain injury (TBI) was the most 

prevalent cause of fatality and disability by 

2020, according to the World Health 

Organization 
(1)

. Although mechanical 

ventilation (MV) is essential for the patient 

with TBI, it does have complications. 

Therefore, once the cause or the reason for 

initiating MV is resolved and the patient 

recovers his or her ability to robustly 

ventilate and oxygenate spontaneously, the 

patient should be taken off MV
(2)

. The 

morbidity, mortality, and supply utilization 

of patients who effectively wean off 

mechanical ventilation are lower than 

those who require long-term support. 

Consequently, tapering planning should 

initiate upon the commencement of MV 
(3)

. 

The diaphragmatic muscle's weakness is a 

significant factor contributing to weaning 

failure from MV 
(4)

.  

In the intensive care unit, the maximal 

inspiratory pressure (PIMax) is frequently 

employed to assess the diaphragmatic 

muscle's capacity. During inspiration, it is 

the intense pressure that is exerted on an 

obstructed airway 
(5)

. PIMax is a direct 

measurement of inspiratory muscle 

strength that requires the patient to exhale 

to residual volume and then maximally 

inhale against a closed airway 
(6)

. PIMax 

can be determined at the bedside using a 

basic manometer or as part of pulmonary 

function assessment 
(7)

. PIMax 

measurements are occasionally referred to 

as negative inspiratory force (NIF) when 

they are conducted on intubated patients in 

a clinical setting 
(8)

. Although the 

utilization of PIMax as the sole predictor 

of successful extubation is somewhat 

restricted, it is still frequently taught, 

measured, and reported 
(9)

. 

The airway occlusion pressure (P0.1) is the 

pressure at the airway orifice that is 

generated during the initial one hundred 

milliseconds of an inhalational effort 

against an obstructed airway. An adequate 

index of respiratory drive in the center is 

P0.1 
(10)

. Pressure time product, often 

known as work of breathing (WOB) 
(11)

, 

partial pressure of O2 (P0.1) strongly 

associated with inspiratory effort.  P0.1 is 

a good marker for inspiratory effort, and 

adjusting it modulates the intensity of 

respiratory support. Support that is “too 

much” because the patient maintains high 

ventilation pressures. The “P0.1” value is a 

key indicator for excessive support. Lower 

P0.1 values show that there is “too much” 

assistance given to the patient. Conversely, 

higher P0.1 values suggest “too little” 

assistance in either assist-controlled or 

spontaneous support. A study is required 

to examine the precision of P0.1 in a 

variety of clinical settings, as evidenced by 

the use of flow or pressure triggers in 

modern ventilators 
(12)

. 

The purpose of the study was to assess the 

respiratory muscle determinants predictive 

ability, comprising the maximal 

inspiratory pressure, and the central drive 

determinant, comprising the airway 

occlusion pressure, in the weaning 

outcome of TBI patients who were 

weaning from invasive MV. 

Patients and methods 
This prospective observational study was 

conducted on 60 TBI patients who were 

admitted to ICU of Benha University 

hospitals, from Aug 2023 to May 2024. 

The research Ethics Committee of the 

Faculty of Medicine Benha University 

approved the study. The study has a 

special identifier number: MS 23-7-2023 

and was registered online. In order to take 

part in this study, patients were required to 

provide informed consent. 

Inclusion criteria were patients with 

closed-type TBI who were confined to the 

ICU and received invasive MV for a 

period exceeding twenty-four hours, age 

from 18 to 65 years (male or female) and 

fulfillment of criteria of readiness for 

weaning off MV [resolution of respiratory 

insufficiency cause and MV, stable 

hemodynamic profile, normal metabolic 

profile, adequate arterial blood gases, no 

or minimal tracheobronchial secretion, 

intact cough reflex and Richmond 
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agitation score and scale of sedation (–1 to 

+1)]. 

Exclusion criteria were patients with 

open type TBI, age below 18 years or 

above 65 years, Glasgow coma scale 

(GCS) at extubation < 9, chest wall 

trauma, primary unilateral/bilateral 

absence of diaphragmatic mobility, 

chronic chest disease, pre-existing 

cardiovascular disease, severe ICU 

acquired neuromyopathy, and a previously 

failed spontaneous breathing trial (SBT). 

All patients were subjected to complete 

history taking including demographic 

information (Age, gender, weight, and 

height), TBI  details (causes of injury, 

GCS score at admission, presence of 

intracranial hemorrhage or edema, surgical 

intervention), medical history (including 

allergies and medications, pre-existing 

conditions, respiratory diseases, smoking 

history and previous intubation or MV), 

complete physical examination involved 

vital signs (blood pressure, heart rate,  

temperature, respiratory rate and oxygen 

saturation), general appearance, respiratory 

system (chest expansion, breath sounds, 

use of accessory muscles and tracheal 

deviation), neurological examination 

(cranial nerve assessment, motor and 

sensory function, and reflexes), and the 

laboratory investigations were performed 

on admission. 

Weaning technique: 

In order to facilitate spontaneous weaning, 

the patients were administered a two-hour 

SBT using a GE ventilator (Carescape 

R860, USA) that was equipped with low-

level pressure support (8 cm H2O) and a 

PEEP level of ≤ 5 cm H2O. SBT should be 

administered to patients who have 

successfully completed the daily "wean 

screen." Patients underwent tracheal 

measurements of PIMax and P 0.1 prior to 

undergoing 2-hour SBTs; the ratio of P 

0.1/PIMax was subsequently computed. 

The parameters were automatically 

analyzed and measured using a pressure 

sensor in the ventilator that was affixed. 

Pressure support ventilation mode (12–20 

cm H2O) was applied to all subjects, who 

were not taking any sedatives. Successful 

weaning from MV was defined as 

maintaining spontaneous breathing for at 

least forty-eight hours following removal. 

Study measurements: 

While pressure support ventilation, 

tracheal P 0.1 with 5 cm H2O positive end 

expiratory pressure and 7 cm H2O pressure 

support is measured. At least three 

measurements were made, and the 

measurements were made at separation of 

at least 15 seconds. For analysis, we used 

the mean value. Results below 4.2 cm H2O 

for the tracheal P 0.1 suggest successful 

weaning.  

The ventilator automatically measured 

PIMax; we then calculated the average of 

the three measurements. Values that were 

more negative than -25 cm H2O were 

indicative of successful weaning. 

The ratio P 0.1/PIMax was determined by 

dividing tracheal P 0.1 by PIMax. As a 

consequence of both pressures’ negative 

nature, the outcome was represented in 

positive values. Successful weaning was 

predicted by values less than 0.14. All 

patients who effectively completed SBT 

without experiencing any deterioration 

were extubated and received oxygen at a 

40% concentration through a Venturi 

mask. However, it was presumed that 

failure of SBT would be with decreased 

consciousness, sweating, rate of breathing 

greater than thirty-five breaths a minute, 

unstable hemodynamics, an increased 

work on breathing. 

Study outcome: 

The primary outcome was the assessment 

of the weaning success prediction accuracy 

of PIMax, P 0.1, and the ratio of P 

0.1/PIMax.  

The secondary outcomes were assessment 

of the patients’ demographics and baseline 

clinical criteria, causes of MV and length 

of ventilation, hemodynamics and 

laboratory investigations before SBT, 

ventilator settings (TV, PEEP, PS), 

weaning indices including (RSBI 

(breaths/L), P0.1, PIMax, P0.1/PIMax 
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ratio, PaO2/FiO2 ratio), hospital stay and 

ICU stay length. 

Approval code: MS 23-7-2023 

Sample size 

The null hypothesis AUC of the ROC 

curve is 0.5, and the expected AUC of the 

ROC curve for the prediction of the P 0.1 

for weaning success is at least 0.76, as 

determined by a previous study. The 

sample size was determined using 

MedCalc Software Ltd v. 20 with a 5% 

confidence limit and 90% power 
(13)

. The 

study should therefore include a minimum 

of 50 patients. ten patients were 

incorporated to solve the issue of dropout. 

Statistical analysis  

The statistical analysis was carried out 

using the Microsoft Statistical Package for 

the Social Sciences, Version 26 (IBM Inc., 

Chicago, IL, USA). The Shapiro-Wilk test 

was used to check whether the data was 

normal. Means with standard deviations 

(SD) or medians (IQR) were used to 

display quantitative data for the purpose of 

comparing ventilator cessation success 

against failure. The Mann-Whitney U test 

or the unpaired Student's t-test were used 

for the comparisons, depending on what 

was acceptable. The frequencies and 

percentages of the qualitative factors were 

shown. When appropriate, we used 

Fisher's exact test or the Chi-square test to 

examine the data. When the two-tailed P 

value was less than 0.05, the statistical 

analysis was considered significant. With 

the use of ROC curve analysis, diagnostic 

specificity, PPV, and NPV, we determined 

how well each test could diagnose a 

patient. The AUC is a trustworthy measure 

of a test's effectiveness in most cases 

Results 
After an initial screening for eligibility, 

eighty-two patients were chosen for the 

study. Subsequently, sixty patients 

participated in the final analysis. 

Hypoxemia and bradycardia during the test 

(n=5), laryngospasm (n=2), inability to 

acquire patient consent (n=6), and 

Glasgow coma score (n=9) were the 

reasons for exclusion. Figure 1 

Demographics (age, gender, BMI, 

APACHE II, associated comorbidities, and 

GCS on admission), causes of MV (brain 

injury type and insult grade), MV length, 

and baseline vital signs (RR, HR, MAP) 

were insignificantly different among 

patients with successful and failed 

ventilator weaning. Table 1 

Patients with successful ventilator weaning 

had significantly higher PaO2/FiO2 ratio 

compared to patients with failed ventilator 

weaning (P<0.001). PH, PaO2 and PaCO2 

were insignificantly different between 

successful and failed ventilator weaning. 

Patients with successful ventilator weaning 

had significantly lower RSBI compared to 

patients with failed ventilator weaning 

(P=0.031). TV, PS, and PEEP were 

insignificantly different between 

successful and failed ventilator weaning. 

Patients with successful ventilator weaning 

had significantly lower ratio of PIMax 

P0.1 and P0.1/PIMax in comparison to 

patients with failed ventilator weaning 

(P<0.05). All patients had 2 trials. Table 2 

Regarding success of ventilator weaning, 

41 (68.33%) had successful weaning, 

while 19 (31.67%) patients had failed 

weaning. Length of MV was 

insignificantly different between 

successful and failed ventilator weaning. 

Patients with successful ventilator weaning 

had significantly lower number of days in 

the ICU compared to patients with failed 

ventilator weaning (P=0.038). The length 

of hospital stay did not differ significantly 

among successful and unsuccessful 

ventilator weaning. Table 3 

PIMax can significantly predict successful 

ventilator weaning with AUC of 0.786, P 

value <0.001, and at cutoff value >-23 Cm 

H2O with 78.95% sensitivity, 60.98% 

specificity, 48.4% PPV and 86.2% NPV. 

P0.1 was significant predictor of 

successful ventilator weaning with AUC of 

0.720, P value of 0.010, and at cutoff value 

>2.6 Cm H2O with 73.68% sensitivity, 

51.22% specificity, 41.2% PPV and 80.8% 
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NPV. (P=0.010) P0.1/ PIMax ratio can 

significantly predict successful ventilator 

weaning with AUC of 0.776, P value of 

0.001, and at cutoff value >0.11 Cm H2O 

with 84.21%sensitivity, 56.10%specificity, 

47.1% PPV and 88.5% NPV. RSBI was 

insignificant predictor for successful 

ventilator weaning, PaO2/FiO2 was 

significant predictor for successful 

ventilator weaning with AUC of 0.755, P 

value of 0.001, and at cutoff value ≤290 

Cm H2O with 47.37%sensitivity, 

70.73%specificity, 42.9%PPV and 74.4% 

NPV. Table 4, Figure 2 

 

 

Table 1: Demographic data and causes and length of MV of the studied patients 

 Total (n=60) Success (N=41) Failure (N=19) P value 

Age (years) 39.7 ± 8.89 39.5 ± 8.81 40.3 ± 9.28 0.733 

Gender Male 34 (56.67%) 23 (56.1%) 11 (57.89%) 0.891 

Female 26 (43.33%) 18 (43.9%) 8 (42.11%) 

BMI (kg/m
2
) 28.6 ± 3.19 29 ± 3.24 27.9 ± 3.03 0.225 

APACHE II 17.2 ± 4.24 16.6 ± 3.76 18.5 ± 4.98 0.105 

Associated 

comorbidity 

No 51 (85%) 35 (85.37%) 16 (84.21%) 0.76 

DM 4 (6.67%) 3 (7.32%) 1 (5.26%) 

HTN 4 (6.67%) 2 (4.88%) 2 (10.53%) 

DM, HTN 1 (1.67%) 1 (2.44%) 0 (0%) 

GCS on admission 9.53 ± 1.60 9.3 ± 1.56 10.2 ± 1.86 0.073 

Type of brain 

injury 

Extradural 33 (55%) 20 (48.78%) 13 (68.42%) 0.363 

Intraventricular 9 (15%) 7 (17.07%) 2 (10.53%) 

Subdural 18 (30%) 14 (34.15%) 4 (21.05%) 

Grade of insult Mild 36 (60%) 26 (63.41%) 10 (52.63%) 0.072 

Moderate 15 (25%) 7 (17.07%) 8 (42.11%) 

Severe 9 (15%) 8 (19.51%) 1 (5.26%) 

Length of MV (Days) 4.3 ± 1.46 4.1 ± 1.39 4.8 ± 1.51 0.087 

RR (breaths/min) 13.3 ± 1.38 13.2 ± 1.24 13.6 ± 1.64 0.233 

HR (Beats/min) 85.7 ± 9.68 85.4 ± 9.09 86.2 ± 11.07 0.777 

MAP (mmHg) 89.6 ± 6.99 89.3 ± 6.82 90.2 ± 7.5 0.640 
Data presented as mean ± SD or frequency (%), BMI: Body mass index, DM: Diabetes mellitus, HTN: Hypertension, 

APACHE II: Acute Physiology and Chronic Health Evaluation II, GCS: Glasgow coma score, MV: mechanical ventilation, 

MAP: mean arterial pressure, HR: heart rate, RR: respiratory rate. 

 

 

Figure 1: Chart showed the distribution of the studied patients. 
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Table 2: Comparison of blood gas, MV parameters and measured parameters at weaning of 

the studied patients based on the success of ventilator weaning 

 Total (n=60) Success (N=41) Failure (N=19) P value 

Blood gas before SBT 

PH 7.4 ± 0.03 7.39 ± 0.03 7.38 ± 0.03 0.987 

PaO2 (mmHg) 90.7 ± 4.5 91.3 ± 4.07 89.5 ± 5.22 0.159 

PaCO2 (mmHg) 38.4 ± 3.33 38 ± 3.42 39.3 ± 3.05 0.191 

PaO2/FiO2 329 ± 61.27 348.9 ± 63.17 285.9 ± 24.01 <0.001* 
MV parameters before SBT 

TV (ml) 456.2 ± 37.85 453.7 ± 37.23 461.6 ± 39.62 0.456 

PS (H2O) 10.9 ± 0.82 11 ± 0.8 11 ± 0.88 0.833 

PEEP (cmH2O) 5.5 ± 0.5 5.4 ± 0.5 5.6 ± 0.51 0.321 

RSBI (breaths/L) 40.8 ± 17.82 37.4 ± 12.44 48 ± 24.8 0.031* 

Measured parameters at weaning 

PIMax (cm H2O) -22.6 ± 4.91 -24.1 ± 4.11 -19.2 ± 4.87 <0.001* 

P0.1 (cm H2O) 3.2 ± 1.12 3.1±0.99 3.9±1.66 0.013* 

P0.1/PIMax ratio 0.14± 0.08 0.1±0.05 0.2±0.11 <0.001* 

Number of trials 2 60 (100%) 41 (100%) 19 (100%) -- 

Data presented as mean ± SD, PaO2: Partial pressure of oxygen, PaCO2: Partial pressure of arterial carbon dioxide, TV: 

Tidal volume, PS: Pressure support, PEEP: Positive End-Expiratory Pressure, RSBI: Rapid shallow breathing index, PIMax: 

Maximal inspiratory pressure, P0.1: Airway occlusion pressure. * Significant as P-value ≤ 0.05. 

 

Table 3: Comparison of the ICU length of stay and Hospital length of stay of the studied 

patients based on the success of ventilator weaning 

 Total 

(n=60) 

Success 

(N=41) 

Failure 

(N=19) 

P value 

ICU length of stay (Days) 10.1 ± 1.53 9.8 ± 1.58 10.7 ± 1.25 0.038* 

Hospital length of stay (Days) 13.1 ± 1.46 12.9 ± 1.59 13.6 ± 1.02 0.096 
Data presented as mean ± SD, ICU: Intensive care unit; MV: mechanical ventilation, * significant as P-value ≤ 0.05 

 

Table 4: Diagnostic accuracy of PIMax, P0.1, P0.1/ PIMax ratio, RSBI and PaO2/FiO2 for 

prediction of successful ventilator weaning 

 AUC Cut off Sensitivity Specificity PPV NPV P-value 

PI Max (cm H2O) 0.786 >-23 78.95% 60.98% 48.4% 86.2% <0.001* 

P0.1  (cm H2O) 0.720 >2.6 73.68 51.22 41.2 80.8 0.010* 

P0.1/ PIMax ratio 0.776 >0.11 84.21% 56.10% 47.1 88.5 0.001* 

RSBI 0.596 32.87 52.63 51.22 33.3 70 0.27 

PaO2/FiO2 0.755 ≤290 47.37 70.73 42.9 27.7 - 59.5 74.4 
RSBI: Rapid shallow breathing index, PIMax: Maximal inspiratory pressure, P0.1: Airway occlusion pressure. AUC: Area 

under the curve, CI: Confidence interval, PPV: Positive predictive value, NPV: Negative predictive value, PIMax: Maximal 

inspiratory pressure, * significant as P-value ≤ 0.05; RSBI: Rapid shallow breathing index; PaO2: Partial pressure of oxygen.  
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A                                                                 B 

 
C 

Figure 2: A: ROC curve analysis of PIMax for prediction of successful ventilator weaning, B: 

ROC curve analysis of P0.1 for prediction of successful ventilator weaning, C: ROC curve 

analysis of P0.1/ PIMax ratio for prediction of successful ventilator weaning 

 

Discussion 
Weaning failure may result from a variety 

of factors, including poor gas exchange, 

neuromuscular diseases, and an 

impairment of the respiratory center's 

activity 
(14, 15)

. The predictive indexes 

maintain their complete predictive power 

when they are integrated into weaning 

protocols, as clinicians typically do not 

employ them to identify a subgroup of 

patients who are considered suitable for 

weaning 
(16)

. 

In the current study, patients with 

successful ventilator weaning had 

significantly lower ratio of PIMax, P0.1, 

and P0.1/PIMax in comparison to patients 

with failed ventilator weaning (P<0.001).  

The P0.1 was significant predictor of 

successful ventilator weaning with AUC of 

0.720, P value of 0.010, and at cutoff value 

> 2.6 cmH2O with 73.68% sensitivity, 

51.22% specificity, 41.2% PPV and 80.8% 

NPV. 

This was confirmed by Telias et al., 
(17)

 

who object to ascertain the validity of the 

"ventilator" P0.1 (P0.1vent) exhibited on 

the screen as a measure of drive and the 

capacity of P0.1 to identify potentially 

detrimental levels of exertion. P0.1 is a 

dependable bedside instrument for 

evaluating respiratory drive and 

identifying potentially harmful inspiratory 

exertion, as per their findings. 

Conversely, de Souza et al 
(18)

. conducted 

an investigation into the maximal 

inspiratory pressure predictive value in 

relation to weaning outcome and proposed 

that a value of P0.1 greater than 2.33 

cmH2O was correlated with failure of 

weaning.  

PIMax can significantly predict successful 

ventilator weaning with AUC of 0.786, P 

value <0.001, and at cutoff value >-23 

cmH2O with 78.95% sensitivity, 60.98% 

specificity, 48.4% PPV and 86.2% NPV. 

In partial agreement with us, Fahmy et al 
(19)

. the examined indices predictive values 

regarding weaning success were analyzed, 
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and it was determined that PIMax can 

significantly predict successful ventilator 

weaning with an AUC of 0.93 and a cutoff 

value of ≤ -22 cmH2O. The sensitivity was 

91.67%, the specificity was 80.95%, the 

PPV was 87.3%, and the NPV was 87.2%. 

P0.1/ PIMax ratio can significantly predict 

successful ventilator weaning with AUC of 

0.776, P value of 0.001, and at cutoff value 

>0.11 cmH2O with 84.21% sensitivity, 

56.10% specificity, 47.1 PPV, and 88.5% 

NPV. 

In agreement with our findings, Nemer et 

al 
(20)

.  assessed the predictive performance 

of PIMax, P 0.1, and its ratio (P 

0.1/PIMax) in the context of weaning 

outcomes and determined that a 

P0.1/PIMax ratio of less than 0.14 was 

significantly correlated with weaning 

success. 

The blood gas was significantly more 

alkaline in patients who successfully 

weaned from their ventilators than in those 

who failed to wean. Patients with 

successful ventilator weaning had 

significantly higher PaO2/FiO2 ratio 

compared to patients with failed ventilator 

weaning. PH, PaO2 and PaCO2 were 

insignificantly different between 

successful and failed ventilator weaning. 

Similar to our results, Yu et al 
(21)

.  stated 

that, the PaO2/FiO2 ratio and PaCO2 were 

not significantly difference among the 

groups of Extubation success and 

Extubation failure among the arterial blood 

gas in the study. Nevertheless, the p-value 

was 0.039, indicating that the PH was not 

significantly different among the groups. 

Patients with successful ventilator weaning 

had significantly lower RSBI compared to 

patients with failed ventilator weaning. 

TV, PS, and PEEP were insignificantly 

different between successful and failed 

ventilator weaning. 

In agreement with us, Shamil et al 
(22)

. 

study stated that patients with successful 

ventilator weaning had significantly lower 

RSBI (52.11 ± 15.8) compared to patients 

with failed ventilator weaning (70.03 ± 

25.4) with p value= 0.008. 

PaO2/FiO2 was significant predictor for 

successful ventilator weaning with AUC of 

0.755, P value of 0.001, and at cutoff value 

≤ 290 cmH2O with 47.37% sensitivity, 

70.73% specificity, 42.9 %PPV, and 

74.4% NPV. However, El Khoury et al 
(23)

. 

demonstrated that the AUC using the ratio 

of PaO2:FiO2 was 0.62 and concluded that 

Successful extubation in patients with 

hypoxemic respiratory failure is not 

effectively predicted by the PaO2:FiO2 

ratio. 

In comparison to patients who failed 

ventilator weaning, those who successfully 

weaned from their ventilators spent a 

significantly fewer number of days in the 

ICU.  

In agreement with our results, Asehnoune  

et al 
(24)

. conducted a prospective 

observational cohort study to establish a 

measure that could anticipate the efficacy 

of extubation in patients with brain injury. 

The results suggested that a reduced 

duration of stay in the intensive care unit 

was significantly correlated with 

extubation efficacy 
(24)

. 

The hospital stay length did not differ 

significantly among successful and 

unsuccessful ventilator weaning.  

However, Muzette et al 
(25)

. study found 

that hospitalization time was significantly 

lower in success in extubation group (9.0 ± 

3.0) compared to failure in extubation (9.0 

± 3.0) with p value= 0.002. 

Limitations: This observational study had 

a relatively small sample size comparing 

to previous studies, also it was conducted 

in single center which may contribute to 

insignificant results and Lack of some 

variable and multivariate analysis. 

Therefore, conducting same study aim and 

methodology on larger sample size and 

conducting a multivariate analysis and 

measuring more new scores as in previous 

literature is recommended 

Conclusion 
The weaning prognosis of traumatic brain 

injury patients undergoing invasive 

mechanical ventilation can be predicted by 

https://pubmed.ncbi.nlm.nih.gov/?term=Shamil%20P%5BAuthor%5D
javascript:;
https://pubmed.ncbi.nlm.nih.gov/?term=Muzette%20FM%5BAuthor%5D
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PIMax, P0.1, and the P0.1/PIMax ratio. 

PIMax and P0.1/PIMax ratio have 

moderate predictive ability (AUC > 75%), 

while P0.1 has limited predictive ability 

(AUC= 72. %). Patients with successful 

ventilator weaning had  lower PIMax, 

P0.1, P0.1/PIMax ratio, higher PaO2/FiO2 

ratio, lower RSBI, and lower number of 

days in the ICU. We suggest that the 

weaning prognosis of mechanically 

ventilated traumatic brain injury patients 

be predicted by the P0.1/PIMax ratio, 

PIMax, and P0.1. 

References  
1. Lefevre-Dognin C, Cogné M, Perdrieau V, 

Granger A, Heslot C, Azouvi P. Definition and 

epidemiology of mild traumatic brain injury. 

Neurochirurgie. 2021;67:218-21. 

2. Taran S, Cho SM, Stevens RD. Mechanical 

Ventilation in Patients with Traumatic Brain 

Injury: Is it so Different? Neurocrit Care. 

2023;38:178-91. 

3. Vetrugno L, Brussa A, Guadagnin GM, Orso D, 

De Lorenzo F, Cammarota G, et al. 

Mechanical ventilation weaning issues can be 

counted on the fingers of just one hand: part 2. 

Ultrasound J. 2020;12:15. 

4. Parada-Gereda HM, Tibaduiza AL, Rico-

Mendoza A, Molano-Franco D, Nieto VH, 

Arias-Ortiz WA, et al. Effectiveness of 

diaphragmatic ultrasound as a predictor of 

successful weaning from mechanical 

ventilation: a systematic review and meta-

analysis. Crit Care. 2023;27:174. 

5. Haaksma ME, Tuinman PR, Heunks L. Weaning 

the patient: between protocols and physiology. 

Curr Opin Crit Care. 2021;27:29-36. 

6. Brooks M, McLaughlin E, Shields N. Expiratory 

muscle strength training improves swallowing 

and respiratory outcomes in people with 

dysphagia: A systematic review. Int J Speech 

Lang Pathol. 2019;21:89-100. 

7. Pereira MCB, Silveira BMF, Pereira HLA, 

Parreira VF, Martins HR. TrueForce: a new 

digital manometer to measure maximal 

respiratory pressures at functional residual 

capacity. Res Biomed Eng. 2021;37:181-91. 

8. Zheng Y, Luo Z, Cao Z. NT-proBNP change is 

useful for predicting weaning failure from 

invasive mechanical ventilation among 

postsurgical patients: a retrospective, 

observational cohort study. BMC Anesthesiol. 

2023;23:84. 

9. McCaughey EJ, Jonkman AH, Boswell-Ruys 

CL, McBain RA, Bye EA, Hudson AL, et al. 

Abdominal functional electrical stimulation to 

assist ventilator weaning in critical illness: a 

double-blinded, randomised, sham-controlled 

pilot study. Crit Care. 2019;23:261. 

10. Abdelrahim ME, Saeed H, Harb HS, Madney 

YM. Essentials of Aerosol Therapy in 

Critically Ill Patients: Springer; 2021;84:185-

92. 

11. van Diepen A, Bakkes T, De Bie A, Turco S, 

Bouwman R, Woerlee P, et al. Evaluation of 

the accuracy of established patient inspiratory 

effort estimation methods during mechanical 

support ventilation. Heliyon. 2023;9. 

12. Dzierba AL, Khalil AM, Derry KL, Madahar P, 

Beitler JR. Discordance between respiratory 

drive and sedation depth in critically ill 

patients receiving mechanical ventilation. 

Critical care medicine. 2021;49:2090-101. 

13. Nemer SN, Barbas CS, Caldeira JB, Guimarães 

B, Azeredo LM, Gago R, et al. Evaluation of 

maximal inspiratory pressure, tracheal airway 

occlusion pressure, and its ratio in the weaning 

outcome. J Crit Care. 2009;24:441-6. 

14. Le Neindre A, Philippart F, Luperto M, 

Wormser J, Morel-Sapene J, Aho SL, et al. 

Diagnostic accuracy of diaphragm ultrasound 

to predict weaning outcome: a systematic 

review and meta-analysis. Int J Nurs Stud. 

2021;117:103-12. 

15. Sahu S, Saluja V, Sharma A, Mitra LG, Kumar 

G, Maiwall R, et al. Evaluation of the 

Integrative Weaning Index for Predicting the 

Outcome of Spontaneous Breathing Trial in 

Patients with Cirrhosis on Mechanical 

Ventilation: A Pilot Study. Turk J 

Anaesthesiol Reanim. 2022;50:107-13. 

16. Silva-Cruz AL, Velarde-Jacay K, Carreazo NY, 

Escalante-Kanashiro R. Risk factors for 

extubation failure in the intensive care unit. 

Revista Brasileira de Terapia Intensiva. 

2018;30:294-300. 

17. Telias I, Junhasavasdikul D, Rittayamai N, 

Piquilloud L, Chen L, Ferguson ND, et al. 

Airway occlusion pressure as an estimate of 

respiratory drive and inspiratory effort during 

assisted ventilation. Am J Respir Crit Care 

Med 2020;201:1086-98. 

18. de Souza LC, da Silva CT, Almeida JR, Lugon 

JR. Comparison of maximal inspiratory 

pressure, tracheal airway occlusion pressure, 

and its ratio in the prediction of weaning 

outcome: impact of the use of a digital 

vacuometer and the unidirectional valve. 

Respiratory Care. 2012;57:1285-90. 

19. Fahmy H, Saied M, Sayed I, Kinawy S. Value 

of Integrated Lung and Diaphragm 

Ultrasonography in Predicting Extubation 

Outcomes from Mechanical Ventilation in 

Patients with Critical Illness. J Anesth Clin 

Res. 2019;10:2. 



P0.1, PIMax & Ratio for Extubation ,2025 
 

797 
 

20. Nemer SN, Barbas CS, Caldeira JB, Guimarães 

B, Azeredo LM, Gago R, et al. Evaluation of 

maximal inspiratory pressure, tracheal airway 

occlusion pressure, and its ratio in the weaning 

outcome. J Crit Care. 2009;24:441-6. 

21. Yu H, Luo J, Ni Y, Hu Y, Liu D, Wang M, et 

al. Early prediction of extubation failure in 

patients with severe pneumonia: a 

retrospective cohort study. Biosci Rep. 

2020;40:201-8. 

22. Shamil P, Gupta N, Ish P, Sen M, Kumar R, 

Chakrabarti S, et al. Prediction of weaning 

outcome from mechanical ventilation using 

diaphragmatic rapid shallow breathing index. 

Indian J Crit Care Med. 2022;26:100-8. 

23. El Khoury MY, Panos RJ, Ying J, Almoosa 

KF. Value of the PaO2: FiO2 ratio and Rapid 

Shallow Breathing Index in predicting 

successful extubation in hypoxemic respiratory 

failure. Heart Lung. 2010;39:529-36. 

24. Asehnoune K, Seguin P, Lasocki S, Roquilly A, 

Delater A, Gros A, et al. Extubation success 

prediction in a multicentric cohort of patients 

with severe brain injury. Anesthesiology. 

2017;127:338-46. 

25. Muzette FM, Lima RBH, de Araújo Silva J, 

Comin TFB, Saraiva EF, Seki KLM, et al. 

Accuracy and sensitivity of clinical parameters 

in predicting successful extubation in patients 

with acute brain injury. Neurol Int. 

2022;14:619-27. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

To cite this article: Ali R. Abd El Bary, Ehab A. Abdelrahman, Eman S. Badr, Samar R. Amin. 

Predictive Value of Airway Occlusion Pressure, Maximal Inspiratory Pressure and Their Ratio 

for Successful Extubation in Patients with Traumatic Brain Injury. BMFJ 2025;42(7):788-797.  


