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Hierarchical cluster analysis based on disease-associated manifestations of patients with
lymphangioleiomyomatosis: An analysis of the national database of designated intractable
diseases of Japan
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Background: Lymphangioleiomyomatosis (LAM) is a rare multisystem disease with variable
manifestations and differing rates of progression among individuals. Classification of its
phenotypes is an issue for consideration. We hypothesized that clinical manifestations
associated with LAM cluster together and identifying these associations would be useful
for identifying phenotypes.

Methods: Using cross-sectional data from the National Database of Designated Intractable
Di of Japan, we performed a hierarchical cluster analysis based on disease-
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associated manifestations.

Results: Four clusters were identified from 404 patients (50.4% of 801 LAM patients regis-
tered in 2016). Patients in cluster 1 had only dyspnea on exertion, relatively low lung
function, the earliest onset age, and the lowest prevalence of tuberous sclerosis complex
(TSC). Those in cluster 2 had various manifestations with the highest prevalence of TSC.
Patients in cluster 3 had major respiratory symptoms (cough, sputum, or dyspnea on
exertion) or fatigue and the lowest lung function. Those in cluster 4 were asymptomatic
and had the latest onset age, shortest disease duration, and relatively high prevalence of
TSC. Patients in cluster 1 had the highest rate of receiving mechanistic target of rapamycin
(mTOR) inhibitor treatment, suggesting that cluster 1 included those with declining lung
function for which mTOR inhibitor treatment was required.

Conclusions: Hierarchical cluster analysis based on manifestations data identified four
clusters. The characteristics of cluster 1 are noteworthy in relation to the indication for

Abbreviations: LAM, lymphangioleiomyomatosis; TSC, tuberous sclerosis complex; mTOR, mechanistic target of rapamycin; AMLs,
angiomyolipomas; FVC, forced vital capacity; FEV,, forced expiratory volume in 1 s; Dirgo, diffusing capacity for carbon monoxide; VA,
alveolar volume; CT, computed tomography.

* Corresponding author. First Department of Internal Medicine, Shinshu University School of Medicine, 3-1-1, Asahi, Matsumoto, 390-

8621, Japan.

E-mail address: mie@shinshu-u.ac.jp (M. Hayashida).

https://doi.org/10.1016/j resinv.2022.03.003

2212-5345/© 2022 The Japanese Respiratory Society. Published by Elsevier B.V. All rights reserved.

108





