Supplementary Appendix 4. Additional information on predictors of functional outcome

Based on the a-priori defined methodology for development of these guidelines, scientific publications were deemed insufficient to support recommendations if only one such study supported the evidence. These studies met all other criteria for inclusion, were judged to be of sufficient quality, and are therefore included in the Evidentiary Table of these Guidelines. These studies are incorporated into this Supplementary Appendix to provide additional information for the reader. 

Outcome: Functional outcome (at discharge from rehabilitation or beyond)
[bookmark: _GoBack]
Question: When counseling patients, family members, and/or surrogates of adults with acute traumatic spinal cord injury, should concomitant injuries be considered a reliable predictor of worse functional outcome at discharge from rehabilitation or beyond? 
Recommendation:  There is insufficient evidence to provide a recommendation.  
Rationale: Only one study met all the a-priori criteria to support a recommendation. As a result of multivariate outcome analysis from two combined databases with 376 patients with tSCI, the initial GCS, as an indirect measure of concomitant TBI, did not significantly affect later motor recovery (as per FIM motor score) [1]. High-energy injury mechanisms directly affect spine-related injuries and thus may lead to more severe fracture types or dislocation of the spinal column and therefore more severe tSCI. Similarly, other organ systems are significantly at risk leading to higher degrees of multiple trauma types. The risk of attrition bias is inherent in the study of patients with severe trauma / multiple trauma.

Question:  When counseling patients, family members, and/or surrogates of adults with acute traumatic spinal cord injury, should pathological findings on MRI be considered a reliable predictor of worse functional outcome at discharge from rehabilitation or beyond? 
Recommendation: There is insufficient evidence to provide a recommendation.
Rationale: Only one study met all the a-priori criteria to support a recommendation. Potential bias was present in the QUIPS domains of study attrition, outcome measurement, statistical analysis and reporting. This included acute clinical and imaging factors in for the derivation of a prognostic model [2]. Signal characteristics consistent with spinal cord edema or hemorrhage led to stepwise prediction of worse functional outcome in a linear model predicting FIM motor scores at 1 year. The study was eliminated from further analysis in the prediction model section because of lack of external validation. Although improvement in prognostication by clinico-radiological biomarkers appears inherently logical, one must consider that the same findings may ultimately trigger additional treatment such as early spinal canal decompression which will in turn alter neurological outcome. Unless spinal cord transection is clearly demonstrated, pathological findings such as spinal canal compromise or intramedullary signal changes are inconsistent in predicting future functional improvement. 

Outcome: AIS Improvement (conversion) (at discharge from rehabilitation or beyond)

Question: When counseling patients, family members, and/or surrogates of adults with acute traumatic spinal cord injury, should comorbidities be considered a reliable predictor of AIS conversion at discharge from rehabilitation or beyond?
Recommendation: There is insufficient evidence to provide a recommendation.  
Rationale: Only one study met all the a-priori criteria to support a recommendation. Potential bias was present in the QUIPS domains of study participation, study confounding and self-fulfilling prophecy. The available evidence for the effect of comorbidities on AIS conversion following tSCI is scarce. In a monocentric study of 57 patients that enrolled only patients operated for cervical spine fractures, comorbidities as measured by the CCI had a significantly negative effect in univariate analysis with more comorbidities in the group without functional improvement. Similar associations were seen with higher age and deferred surgical timing (>12hrs). Multivariate analyses, however, revealed no independent predictive value of the CCI for future AIS conversion [3]. Given only one study (with small sample size) met all requirements, but only in univariate and not multivariate analysis, the conclusion was drawn not to consider CCI as a reliable predictor.

Outcome: Independent ambulation (at discharge from rehabilitation or beyond)

Question: When counseling patients, family members, and/or surrogates of adults with acute traumatic spinal cord injury, should age OR neurologic level of injury OR severity of injury as measured by the AIS at time of injury be considered a reliable predictor of future independent ambulation at discharge from rehabilitation or beyond?
Recommendation: There is insufficient evidence to provide a recommendation.  
Rationale: One study met inclusion criteria and demonstrated risk of bias in the QUIPS domains of study participation and attrition, confounding, and self-fulfilling prophecy. Although older age seems to have an impact on the natural course of recovery from neurological injuries such as tSCI, age thresholds (e.g., >65 yrs or >50 yrs) vary across studies and are arbitrary. In a study of 400 patients of patients with thoracic tSCI, the odds ratios for walking at 1-year post injury were not significantly affected by age (OR 1.8; 0.8-4.0), but were impacted by the initial AIS grade and whether the NLI was in the upper or lower thoracic spinal cord [4]. While in tetraplegic patients motor improvement is typically seen in the upper extremities, improvement in lower extremity strength also occurs. In this study the odds for independent ambulation at 1 year increased for thoracic tSCI below T9 as compared to higher thoracic injuries. Multivariate analysis revealed an odds ratio of 2.4 (1.2-4.9). Only 5.4% of patients with complete (AIS A) thoracic or thoraco-lumbar injuries recovered to independent ambulation. In comparison the odds for independent ambulation at 1 year in patients with AIS B-D injuries increased to an OR 6.0 (2.7- 13.5), OR 30.4 (12.5-74.0), and OR 72.6 (18.5-285.0), respectively [4]. Thus, in multivariate analysis all three factors were independent predictors of future ambulatory potential. This study may serve as a positive example to guide future study and model development to help support a recommendation. 
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