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INTRODUCTION
─

• Traumatic spinal cord injury (tSCI) affects almost 500 new people per million

individuals every year worldwide, the majority of which are younger than 451-3

• Successful weaning from mechanical ventilation (MV) greatly impacts life

expectancy and quality of life of patients with tSCI4,5

Despite this

• Very little is known about the probability of weaning success in SCI

• No uniform definition, no standardized protocols/recommendations and no

consensus of weaning success/failure exist

• Studies exploring weaning in SCI are scarce and knowledge on factors relevant for

successful liberation is limited

• No validated prediction models for weaning outcomes exist in the literature



OBJECTIVES
─

To investigate mechanical ventilation outcomes with a specific focus 

on weaning in ventilated patients with tSCI

A.1 To investigate the probability of weaning success (ventilator 

free breathing at discharge from primary Intensive Care Unit –

ICU) and associated clinical predictors

2 To develop and validate a prediction model and a prediction 

score for weaning success after tSCI

B. To estimate the time to reach liberation from mechanical

ventilation and identify its predictors



METHOD
─

Study design, data sources, setting: Registry-based retrospective observational multicenter study. 

Data obtained from 1) the Trauma Registry at St. Michael’s Hospital (Toronto, ON) and 2) the Rick 

Hansen Spinal Cord Injury Registry (RHSCIR) (6 different hospitals across Canada) from Jan 1st, 

2005, to dec 31st, 2019

Inclusion criteria: All adults (≥ 16 years); new onset of tSCI; receiving invasive mechanical 

ventilation for > 24h admitted to the trauma-neuro ICU in any of the contributing sites

Follow up: From ICU admission until death or ICU discharge, whichever occurred first

Statistical analysis: After a first selection process through a logistic L1-penalized Least Absolute Shrinkage and 

Selection Operator (LASSO) regression model, we used multivariable logistic and competing risk regression analyses to 

identify predictors of weaning success and time to liberation, respectively. We developed and internally validated (via 

bootstrap) a prediction model and a prediction score for weaning success at ICU discharge, based on logistic regression 

coefficients. Discriminative ability of the score between weaning success/failure was assessed using ROC curve analysis, 

and score performance compared to the Injury Severity Score (ISS) through pairwise testing. 

Sample size: The entire dataset from the two registries was used for model development and internal validation to build a 

robust prediction model, following methodological recommendations (for a final set of 5-6 candidate predictors, given an 

observed occurrence of the less frequent outcome - weaning failure at ICU discharge - of 27.9% in our cohort, and setting 

0.05 threshold for the root of the Mean Squared Prediction Error (rMPSE) parameter, a minimum sample size of 440 

patients was required)6,7



RESULTS
─
459 patients (257 from St. Michael’s Hospital Registry and 202 from the

RHSCIR) requiring MV after tSCI were included. Their median age was 48

(IQR 28 – 65); 78% of them were males. Blunt was the prevalent injury

type (93.7%); fall and transport the prevalent mechanisms of injury (39.2%

and 40.1%).

A.1 Among the 459 patients, 246 (53.6%), 302 (65.8%) and 331 (72.1%)

were alive and successfully weaned at Day 14, 28, and ICU discharge,

respectively; 54 (11.8%) died in the ICU, and the remaining 16% were

transferred, still ventilated, to other acute care or rehabilitation facilities.

A.2 Factors associated with weaning success at ICU discharge were Blunt

injury (OR 2.96, p= 0.010), ISS (OR 0.98, p= 0.025), Complete lesion (OR

0.53, p= 0.009), age in Years (OR 0.98, p= 0.003), and Cervical LEsion

(OR 0.60, p= 0.045). From the linear combination of the coefficients of the

multivariable logistic regression, we developed a prediction score for

weaning success at ICU discharge.

Bicycle Score

- 109 [if injury of Blunt type]
+ 2 * (ISS) 
+ 64 [if Complete lesion is present] 
+ 2 * age [Years] 
+ 51 [if Cervical LEsion present] 

Figure 1. Different BICYCLE score quartiles reflected different cumulative probability of events (weaning, 

death, or remaining ventilated in ICU

B. Median time to liberation from MV was 13 days

The BICYCLE score showed a much better performance predicting

weaning success than the Injury ISS (AUCROC= 0.689, [95%CI 0.631–

0.743, vs 0.537, 95%CI 0.479–0.595], T-test pairwise comparison p<

0.0001). Factors relevant for weaning success, along with the number of relevant

comorbidities (p= 0.049), also predicted time to liberation.

Figure 2. Cumulative 

incidence of weaning 

(a) and cumulative 

incidence of death (b)

stratified by the level 

of the lesion



CONCLUSION
─

• In this large registry-based multicentric cohort study of 459 patients with acute tSCI, 72% 

of patients were liberated from MV and discharged alive from primary ICU and 12% 

died

• According to our prediction model, key factors associated with lower probability of 

successful liberation from MV at discharge from primary ICU were severe trauma (high 

ISS), non-blunt injury, cervical lesion, clinically complete syndrome, and increasing age 

• A newly developed score based on readily available patient characteristics on admission 

was able to predict weaning success in one of the largest available cohorts of 

ventilated patients with tSCI, showing good discriminative properties in internal 

validation 
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