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[ Abstract] Background and purpose: The probability of brain metastasis (BM) in anaplastic lymphoma kinase (ALK)-positive
non-small cell lung cancer (NSCLC) patients is 20%-35%. Brain is also one of the main metastatic sites in patients with acquired
resistance to targeted therapy. Therefore, early prediction of brain metastases in such patients is important for the assessment of
overall prognosis and efficacy of targeted therapy. Radiomics demonstrates the idea of high-throughput extraction of quantitative
features from images to macroscopically describe tumor phenotype and heterogeneity. The purpose of this study was to develop
a radiomics approach to predict pre-treatment brain metastasis for stage ll/IV ALK-positive NSCLC patients. Methods: Patients
with pathologically confirmed ALK-positive [ll/IV NSCLC from Apr. 2014 to Sep. 2017 in Fudan University Shanghai Cancer
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Center were enrolled retrospectively. Their pretreatment thoracic CT images were collected, and the gross tumor volume (GTV)
was defined by two experienced radiation oncologists. Patients were divided into training set and test set (4 : 1). A test-retest in
RIDER NSCLC dataset was performed to identify stable radiomics features. The least absolute shrinkage and selection operator
(LASSO) COX regression and a leave-one-out cross-validation were conducted to identify optimal features for the logistic regression
analyses to evaluate the predictive value of radiomics and clinical features for pretreatment BM. Results: In total, 132 patients were
included, among which 27 patients had pretreatment BM. In the training set, one radiomics feature (W_GLCM_LH_Correlation) was
significantly correlated with BM [ P value=0.014, area under curve (AUC)=0.687 ] . It also exhibited moderate performance in the
test set (AUC=0.642). Combining radiomics feature with N stage would further enhance predictive power (train set: AUC=0.697;
test set: AUC=0.675). Conclusion: We identified one radiomics feature derived from pretreatment thoracic CT that was predictive

of pretreatment BM in stage IlI/IV ALK-positive NSCLC patients, which could be beneficial to risk stratification for such patients.

Further investigation is necessary.

[ Key words ] Anaplastic lymphoma kinase; Non-small cell lung cancer; Radiomics; Brain metastasis
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Tab. 1 Patients’ characteristics and detailed information

Train set Test set
Characteristic Brain metastasis No brain metastasis P value Brain metastasis ~ No brain metastasis
(N=21) (N=85) (N=6) (N=20)

Agelyear n(%) 0.512

<45 5(23.8) 14 (16.5) 1(16.7) 6(30.0)

45-59 11 (52.4) 48 (56.5) 2(33.3) 9 (45.0)

=60 5(23.8) 23 (27.0) 3(50.0) 5(25.0)
Gender n(%) 0.262

Female 11(52.4) 33 (38.8) 4 (66.7) 10 (50.0)

Male 10 (47.6) 52 (61.2) 2(33.3) 10 (50.0)
Smoking history 0.830

Yes 4 18 0 6

No 17 67 6 14
Histology 0.318

Adenocarcinoma 20 84 5 20

Not classified NSCLC 1 1 1 0
Tumor type 0.319

Central 9 42 2 3

Peripheral 9 41 3 15

Diffuse 2 1 1 2

NA 1 1 0 0
T stage 0.897

T,/T, 8 40 2 13

Ty/T, 9 42 4 7

NA 4 3 0 0
N stage 0.472

Ny/N, 0 5 0 2

NL/N; 20 80 6 18

NA 1 0 0 0
Absence of extracranial metastasis 0.714

Yes 7 39 3 9

No 14 46 3 11
Opverall stage

IrA 0 26 0 6

B 0 20 0 5

I\ 21 39 6 9
Radiomics feature 0.014°

Median 0.328 0.433 0.438 0.464

Interquartile range 0.274-0.431 0.373-0.487 0.286-0.472 0.388-0.517
Survival #/month NA NA NA NA

P value was derived from the univariable logistic regression analysis between each of the variables and brain metastatic status. ": P<<0.05, median
survival time was not attained (NA) in each group
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Fig. 3 ROC curves of radiomics feature (A) and radiomics feature + N stage (B) in predicting pretreatment brain metastasis for ALK-

positive NSCLC patients
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