Supplementary

Table S1 The details of CT imaging models

Index Primary cohort Test cohort

Number of centers 9 7

CT manufacturer’s  GE BrightSpeed, GE LightSpeed VCT, GE Optima GE BrightSpeed, GE Optima CT520 Series,

models CT520 Series, NMS NeuViz 128, Philips Brilliance 64, NMS NeuViz 64 In, Philips Ingenuity CT, Siemens
Siemens Somatom Definition AS+, Siemens Emotion Somatom Definition AS, Siemens Somatom go.Now,
16(2007), UIH uCT 550, UIH uCT 760 UIH uCT 528

CT, computed tomography.

Table S2 The details of radiomic features

Texture analysis Radiomic features

GLCM Autocorrelation, joint average, cluster prominence, cluster shade, cluster tendency, contrast, correlation, difference
average, difference entropy, difference variance, joint energy, joint entropy, Imc1, Imc2, Idm, Ildmn, Id, Idn, inverse
variance, maximum probability, sum entropy, sum squares

GLRLM Gray level non uniformity, gray level non uniformity normalized, gray level variance, high gray level run emphasis,
long run emphasis, long run high gray level emphasis, long run low gray level emphasis, low gray level run
emphasis, run entropy, run length non uniformity, run length non uniformity normalized, run percentage, run
variance, short run emphasis, short run high gray level emphasis, short run low gray level emphasis

GLSZM Gray level non uniformity, gray level non uniformity normalized, gray level variance, high gray level zone emphasis,
large area emphasis, large area high gray level emphasis, large area low gray level emphasis, low gray level zone
emphasis, size zone non uniformity, size zone non uniformity normalized, small area emphasis, small area high gray
level emphasis, small area low gray level emphasis, zone entropy, zone percentage, zone variance

GLDM Dependence entropy, dependence non uniformity, gray level non uniformity, dependence non uniformity
normalized, dependence variance, gray level variance, high gray level emphasis, large dependence emphasis, large
dependence high gray level emphasis, low gray level emphasis, large dependence low gray level emphasis, small
dependence emphasis, small dependence high gray level emphasis, small dependence low gray level emphasis

NGTDM Busyness, coarseness, complexity, contrast, strength

The detailed mathematical definitions were shown in https://pyradiomics.readthedocs.io/en/latest/index.html. GLCM, gray level co-
occurrence matrix; GLRLM, gray level run length matrix; GLSZM, gray level size zone matrix; GLDM, gray level dependence matrix;
NGTDM, neighboring gray tone difference matrix.
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Feature Importance

- Mopeys u

[ MOpeyS_Ueipapy

[ :aﬂ bi w6 pewb

- pazijeuLoyAywopunuoNERbusTUNY Wy o
o von__ustoie::e_cocozaucoﬂt.w_oo.ﬁi_ reuibuo
- m_mnanwouzoPcoaﬂn:n "~ wp|6 jewibuo

- abejuadiaguny wyp wnE o

+ abeyuadsagauoy wzs|o jewbuo

- siseydus 0ys w6 jewibuo

- Pl Wl o

- Wp| Wb jewbuo

- siseydw3unybuo w6 jewbuo

- siseydwIealyjews wzs|d jewbuo

- ajueuepasiaau| wd|6 rewbuo

- Adonu3souauaylq wolb jewbuo

- siseydiug@ns Eu:o_maﬂs.gw wazs|6 jewbuo
- Adoguawng wo|6 ewbuo

- Adoguyuo] w6 jewbuo

- siseydw3asusp gabiet wp)6jewbuo

- m.mwsaEw_wSu._»Ewuq._mE(__nEm wzs|b jewbuo

- Adonuzsuoz wzsh jewbuo

- aueuepPAaAeIn wzs)b jewbuo

- abesanysouaiayq wolb jewbuo

- BoueLRAUMY W) _MEO.E = —

- siseydw3Isuozj@aaie wzs|6 jewbuo

- Eoﬂawouaem_m»oﬂo.s.w_.mmuzat_. i

- siseydw3asafeiomoraduapuadagews wplb reubuo
- pazeulonAuLOpY 072215 wazs|b jeuwbuo

- siseydw3zauozieasilesoybey wzs|b jewibuo

- ABssuzuiof wdib jewbilo

- Apg nwixey wo|6 jewbuo
- :u_-Eu_W _uc.o_bu: )
- 3seQuo) wolb jewbuo

- @jueuepaduapuadag wp|6 ewbuo

- uwp| w6 jewbug.

- 3dusuILOIgIasN) Wb jewbuo

- ku__ggﬁe_gcoz»m§>ﬂo-§_an_ﬂza_5

- siseydw3easysbier” wzs)0 jewbuo

- aJueuepauoz wazs|b jewbuo _ _

- siseydwgEaaihesnyl _xoucmv:wnmo_mm_:m wp|b ewbuo
- siseydw3pasihesgmoiunybuo) wib jewbuo

- siseydwIEaatiesomoiunygiioys wilh jewbuo

- 35equo) wpybu”Ewbuo

- BIUBLIEASIURISY) uEurnu reuibuo

- sauenbgwng wd|b jewbuo

- siseydig@aaihesomot wplb hsm.b

- siseydw3aaaiesoybiqearyabiet waes|6 jewbuo

- qu_ wo|b pewibuo

- Adonuzuny wpb fewbuo

- adueuepRASIARIO Wb jewbuo

- Aixajdwo) wpybu”jewbuo

- EE@::Sz.uiiePEt_amwsa

- Apuuojiunuopeseiesd w2s)6 jeubuo
-ﬂmﬁsm_aﬁ»eo%.z wpj -_n...mSB o
I siseydw: i 3 uadagal wp|6 jewbuo
N mnﬁ mw_hﬂmcn_!on%._uueov Qabue7 wp|d jewb

- siseydw3paaieigybe oys_wpb jewbuo
- Apwuoj :ozo%v_ euibuo
- siseydwunys: Eou IH w6 jewbuo

- acueuepaaatiess wplb jewbuo

- MmuiEw::x_gm.iEn.vsﬂmEt_nn jeuwibuo
2 3. wo|f” jewibuo

N g!.o%cﬂv s fﬁiu 10§

- vonejauo) wo|6 jewbuo

- Auuoyunuon@aatiess wp|b jewbuo

- Zow| Wb jewbuo

- siseydw3janafeigmoeayabue) wzs|6 jewbuo
- ssaussieo) wpbu jewbuo

- Ayuuopunuonybuauny wib jewbuo

- pazijeuuoyAywiopunuopn@aeiel w6 jeuwbuo
- AQuuopunuonauozazis was|b jeuibuo

-coa ouBEu_m u.b
¥ mw!ﬁmnE wni o
- abesamyuiol wo|b jewibuo

- siseydw3aaafesoybiqunybuoy wpib jewbuo

- m_maanw.u\iu.»szuio!uv:&oouES wp|6 ewbuo
- apeysiasn) wolb jewibuo

210357

10-1 R

10—2 4

Features

Figure S1 The BorutaShap selection in original image. SHAP, SHapley Additive exPlanations.
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The AUCs of 184 image modes
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Figure S2 Diagnostic performance of all the wavelet transforming radiomic models. The AUCs of 184 wavelet transforming radiomic
models in the test cohort. AUC, area under the receiver operating characteristic curve; L, low-pass decomposition filter; H, high-pass
decomposition filter; db, daubechies; sym, symlets; coif, coiflets; bior, biorthogonal; rbio, reverse biorthogonal; dmey, “discrete” FIR

approximation of Meyer.

A

Figure S3 The GLCM autocorrelation feature maps of biorl.1 wavelet transforming. (A) Feature map in biorl.1 HLH, (B) HLL, (C)
LHH, (D) LHL, (E) LLH, (F) HHH, (G) HHL, and (H) LLL. GLCM, gray level co-occurrence matrix; bior, biorthogonal; L, low-pass

decomposition filter; H, high-pass decomposition filter.
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