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Evidence before this study

Amyotrophic lateral sclerosis is an incurable and rapidly 

progressive neurodegenerative disease. Significant morbidity 

results from failure of adequate nutrition, typically due to 

weakness of muscles required for feeding and swallowing. 

Current practice is to overcome this barrier via placement of 

gastrostomy for parenteral feeding. Importantly the timing 

of gastrostomy has an impact on prognosis where late 

intervention after excessive weight loss is associated with 

shorter survival. We searched MEDLINE for studies published 

in English between Jan 1 2020 and Jan 1 2025 which included 

“amyotrophic lateral sclerosis”, “gastrostomy” and 

“prediction” in the title or abstract. Each of the studies 

identified applied one or two pre-specified models rather 

than seeking to survey a large number of models for the 

optimal approach. Each of the studies involved training in a 

single population-specific cohort and the majority did not 

feature external validation. Imputation of missing data was 

not performed in the majority of studies. No study included 

individualised quantitative predictions for the precise timing 

of gastrostomy.

Added value of this study

We provide a new model for prediction of time from 

diagnosis to requirement of gastrostomy for patients with 

ALS, with best-in-class performance across a range of metrics 

including sensitivity, specificity and the absolute error in 

prediction accuracy. We provide optimised model selection, 

hyperparameter tuning and imputation of missing data. 

Importantly we have optimised imputation of missing data 

and hyperparameter tuning to maximise utility and to avoid 

overfitting, even for deep learning models. Model 

performance is demonstrated by training and testing in 

multiple cohorts including two different external validation 

cohorts sourced from distinct populations and clinical 

contexts.

Additionally we present ‘predicTTE’, which is a customisable 

‘app’ and accompanying online portal for any time-to-event 

analysis in any disease. Our tool enables a researcher with a 

dataset but no bioinformatics experience to design an 

optimal prediction model and make it available via an online 

portal to end-users within a ‘data-secure’ environment. We 

also provide the capacity for end-users to directly contribute 

additional training data.

Implications of all the available evidence

Our tool can be used to predict the timing of future 

gastrostomy for patients with ALS at the point of diagnosis. 

To enter clinical practice a prospective study will be required, 

but we have demonstrated stable model performance across 

multiple populations and clinical contexts. Our tool and 

online platform could be used to implement a similar 

strategy in other diseases.
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