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Background

 Quantitative lung fibrosis (QLF) score has been developed using non-contrast computed

tomography (CT) by applying machine-learning (ML) algorithm with AUC=0.96

» The performance QLF score has been evaluated in clinical trials as a secondary or an

exploratory endpoint

* However, the study visits of a clinical trial have the pre-specified visits to evaluate a
study drug. Scans from clinical care/ real-world CT are used to test patient’s response

after initiating a new therapy or confirmation of worsening.



1. One Pipeline: Automated Fibrosis Classifier & Quantitative Lung Fibrosis (QLF)
Score: starts from 30 slices, now 300 slices, large cohorts, need to be faster
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Radiomics (texture)

Window

Texture features
calculation within a
window (e.g. 12x12x12
for isotropic)

Convert to
numerical dimension

Histogram,
Co-occurrence Matrix
Run-Length Parameter
Wavelet ..

Texture Feature
calculation
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Classification

Example) Co-occurrence Matrix: within a window, set a categorical level (bin size) of HU intensities and generate co-

occurrence matrix (P). Here, HU intensities were set to.4 levels and P was generated for predetermined 0° with distance 1.
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HRCT scans: QLF score
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Omics-Based Test Development Process
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Status of UCLA Quantitative Lung Fibrosis
Scores

Discovery Phase
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High-throughput : image QC/segmentation &=> Automated Fibrosis Classifier =>
Quantitative Lung Fibrosis (QLF) Score=> report: Human in the loop

CHEST CT
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Modeling and its notation

1. f(t) = e + 8- ]

d represents a decrease pattern over time, g, represents an increase in QLF score, where initial

decrease is followed by progressive increase.

2. ft) = (e + (I - §)e*

** When ¢ = 0, this model is labeled as gx, and it describes consistent progressively increase

pattern over time, with d being eliminated.

* ** When ¢ = 1, this model is labeled as, with g being eliminated.



Examples) idiopathic inflammatory myopathy-associated
interstitial lung disease: follow-up times are varied

convex convex progressive
e o]
T ] — g S —— “ 7
@ 8 @ ] g ¢ 14
S 7 S = O A
o o ¥ 8
w <t 0 o~ w < -
[T EE= (7' = [T
- T - —
g ?. S 4 T n 4
— ~— S
o o ®
-4 - . o N\ =
5 2 T © b
o x S A
T T T 1 Days T T T 1 Days 171717171 Days
0 200 600 0 1000 2000 0 1000 2500
decrease stable concave
o
= - o ®
- - e D e
il
S @ | S - 3
n o 7] "
[TH __ [F . w o
o
=l 4 2 le. ey
o © o — O ®
5 © ‘s -9 %S
=] n 2 = o
- < -— —1 .
© . © ©
x o o © + 4 =
T T Days o T T T T T | Days I T 1 Days

I I I
1500 0 100 200 300 0 500 1500

T
0 500



Table 1. Categorization of total subjects according to growth-rate
model application

Evaluable - Fitted Evaluable — |Not evaluable

Not fitted by | by the model

the AIC
Assigned decrease (dx) progressive convex
patterns (gx) (gd + gdd) concave stable
n (%) 20 (25.0) 19 (23.8) 10 (12.5) 22 (27.5) 9(11.2)
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Longitudinal Changes
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A:gd. The sum of red and blue dots represents lung fibrosis.
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Cox proportional hazard regression analysis on mortality
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* Growth-rate model can be practical approach, revealing five distinct patterns

over time that substantiate the dynamic changes.

* By the pattern groups, characterizing and estimating a progression rate (g) 1s

feasible

* Easy interpretation of complex data for the disease course, potentially

contributing to more personalized treatment strategies and improved patient care.



* Future research with larger datasets and adopting prospective registry may
provide firm evidence for the efficacy of our approach and expand upon

our findings.
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