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ARTICLE INFO ABSTRACT

Keywords: Objectives: We aimed to study sirolimus-related lung parenchymal changes by quantitative analysis of computed
RESP?ratOFY system tomography (CT) of the lungs in patients with lymphangioleiomyomatosis (LAM).

Physwl?gi'l " Methods: We studied 20 participants from the Multicenter Lymphangioleiomyomatosis Sirolimus Trial for Safety
x(g?:lis ealt study, who had undergone both thin-section CT scans and pulmonary function tests at baseline, 12, and 24
Clinicalgr};search months. Quantitative CT parameters such as CT-derived total lung capacity, percentage of low attenuation area
Histogram (LAA%), lung density histogram, fractal property of low attenuation area, and airway dimensions were analyzed,

mTOR inhibitors
Lung density
Skewness

Airflow obstruction
Kurtosis

and correlations were conducted between the longitudinal change in each quantitative CT measurement and
changes in pulmonary function were examined. Among 20 participants, pre-trial (n = 8) and post-trial (n = 16) CT
data were also analyzed to deduce pathophysiologic implications of the serial changes in CT parameters during
trial periods.

Results: FEV; significantly increased from baseline to 24 months (slope 3.71 + 1.50 ml/month) whereas FVC
didn't during sirolimus therapy. Strikingly, LAA%, and skewness and kurtosis of density histogram significantly
increased from baseline to 24 months, while mean and mode CT values significantly decreased from baseline to
24 months. Statistically significant positive correlations were found between AFEV; and Askewness (r = 0.465, p
= 0.045). Taking the changes in lung density during pre-trial period into consideration, sirolimus decreases the
area of -800 to -750 Housefield unit (HU) density and inhibits the decrease of -950 to -800 HU area during
treatment, then producing the increased LAA% during the trial and post-trial periods. Given few sirolimus-related
changes in airway dimensions, possible changes in lung mechanics may have contributed to increased FEV.
Conclusion: Our study suggests that the lung density histogram parameters, kurtosis, and skewness, may be useful
as indicators of the efficacy of sirolimus.

1. Introduction

and renal angiomyolipomas (AMLs) [1, 2]. Recent clinical trials, the
Multicenter International Lymphangioleiomyomatosis Efficacy and

Lymphangioleiomyomatosis (LAM) is a rare, progressive neoplastic Safety of Sirolimus (MILES) trial and the Multicenter Lymphangioleio-

lung disease that primarily affects women. LAM is characterized by
proliferation of abnormal smooth muscle-like cells (LAM cells) in the
lungs and along lymphatic vessels, including the lymph nodes and
thoracic ducts. LAM presents with cystic lung destruction, lymphatic
involvement (e.g., chylous pleural effusions, lymphangioleiomyomas),
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myomatosis Sirolimus Trial for Safety (MLSTS) successfully demon-
strated that the mTOR inhibitor, sirolimus, stabilized lung function
decline and improved the quality of life in adult females with LAM [3, 4].
Furthermore, serum vascular endothelial growth factor D (VEGF-D) was
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