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Using machine learning, simple clinical information from women with LAM can be used to group
individuals into clusters. Clusters have differing clinical features, levels of complications and survival,
and may improve personalised care for LAM. https://bit.ly/2UVanYV

Cite this article as: Chernbumroong S, Johnson J, Gupta N, et al. Machine learning can predict disease
manifestations and outcomes in lymphangioleiomyomatosis. Eur Respir J 2021; 57: 2003036 [https://doi.
org/10.1183/13993003.03036-2020].

This single-page version can be shared freely online.

ABSTRACT
Background: Lymphangioleiomyomatosis (LAM) is a rare multisystem disease with variable clinical
manifestations and differing rates of progression that make management decisions and giving prognostic
advice difficult. We used machine learning to identify clusters of associated features which could be used
to stratify patients and predict outcomes in individuals.
Patients and methods: Using unsupervised machine learning we generated patient clusters using data
from 173 women with LAM from the UK and 186 replication subjects from the US National Heart, Lung,
and Blood Institute (NHLBI) LAM registry. Prospective outcomes were associated with cluster results.
Results: Two- and three-cluster models were developed. A three-cluster model separated a large group of
subjects presenting with dyspnoea or pneumothorax from a second cluster with a high prevalence of
angiomyolipoma symptoms (p=0.0001) and tuberous sclerosis complex (TSC) (p=0.041). Patients in the
third cluster were older, never presented with dyspnoea or pneumothorax (p=0.0001) and had better lung
function. Similar clusters were reproduced in the NHLBI cohort. Assigning patients to clusters predicted
prospective outcomes: in a two-cluster model the future risk of pneumothorax was 3.3 (95% CI 1.7–5.6)-
fold greater in cluster 1 than cluster 2 (p=0.0002). Using the three-cluster model, the need for intervention
for angiomyolipoma was lower in clusters 2 and 3 than cluster 1 (p<0.00001). In the NHLBI cohort, the
incidence of death or lung transplant was much lower in clusters 2 and 3 (p=0.0045).
Conclusions: Machine learning has identified clinically relevant clusters associated with complications and
outcome. Assigning individuals to clusters could improve decision making and prognostic information for
patients.
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