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SLICER MIMvista
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Mean* ± 1.3% ± 1.5%

Kurtosis ± 10.2% ± 7.4%

Skewness ± 12.5% ± 10.6%

Entropy ± 0.7% ± 0.9%

Std deviation* ± 0.3% ± 0.4%

Uniformity* ± 1.6% ± 2.4%
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Contrast ± 3.1% ± 3.1%

Dissimilarity ± 5.4% ± 5.2%

Energy ± 5.1% ± 6.2%

Entropy ± 1.5% ± 1.7%

Homogeneity ± 1.1% ± 0.6%

Modified 
Homogeneity

± 1.6% ± 0.6%

*indicates features utilized in the immune pathology 
informed model (IPIM)
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Bland Altman plots showing Inter user deviation utilizing SLICER

Supplementary Fig. S1. Inter-user deviation comparing radiomics features created from contours from 3 different radiation oncologists in 2 
different contouring programs (SLICER and MIMvista). Representative Bland Altman plots are shown for 4 highly reproducible features (defined as 
<3% inter-user deviation). 



Supplementary Fig. S2. Representative segmentations of lung tumors.



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Supplemental Table S1. Multivariate associations with survival assessing pathology status 

 

  
Training Set (n=114) 

 

 
Validation Set (n=176) 

Characteristic HR 95% CI P Value 
 

HR 95% CI P Value 

Lesion size (per cm) 1.19 1.03-1.36 0.02  1.04 0.92-1.18 0.53 

N1/N2 (vs. N0) 1.16 0.67-2.02 0.60  4.92 2.70-8.96 <0.01 

Adjuvant therapy (vs. none)  0.84  0.47-1.52 0.57 
 

0.58 0.30-1.12 0.10 

Age at surgery (per year) 1.04 1.01-1.07 0.02  1.03 1.00-1.07 0.04 

Squamous histology  1.03 0.60-1.77 0.91  1.50 0.92-2.45 0.11 
Current smoker (vs. former and 
never smoker) 1.14 0.67-1.95 0.62  1.24 0.74-2.09 0.41 
Radiomics cluster (REF:  
CD3loPDL1hi )        

 CD3hiPDL1hi 1.06 0.44-2.56 0.89  0.37 0.20-0.69 <0.01 

 CD3hiPDL1lo 0.31 0.10-0.95 0.04  0.14 0.03-0.57 <0.01 

 CD3loPDL1lo 0.87 0.50-1.52 0.62  1.24 0.74-2.09 0.01 

Abbreviations: 95% CI, 95% confidence interval; HR, hazard ratio 
Histology groupings are as follows, CD3loPDL1hi: CD3 low and PDL1 high, CD3hiPDL1hi

: CD3 high and PDL1 
high, CD3hiPDL1lo: CD3 high and PDL1 low, CD3loPDL1lo: CD3 low and PDL1 low.  

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Supplemental Table S2. Sensitivity analysis, multivariate associations with survival in patients with negative resection margins 

  
  

Training Set (n=107) 
 

 
Validation Set (n=167) 

 Validation Set 
(Stage 1 only; n=107) 

Characteristic HR 95% CI P Value 
 

HR 95% CI P Value  HR 95% CI P Value 

Lesion size (per cm) 1.18 1.02-1.36 0.03  0.96 0.81-1.12 0.59  1.11 0.73-1.69 0.62 

N1/N2 (vs. N0) 1.61 0.86-3.01 0.30  3.92 2.09-7.36 <0.01  — — — 

Adjuvant therapy (vs. none)  0.64  0.34-1.19 0.16 
 

0.76 0.40-1.47 0.42  0.55 0.06-4.68 0.58 

Age at surgery (per year) 1.05 1.01-1.08 0.02  1.01 0.98-1.04 0.44  1.06 1.00-1.12 0.04 

Squamous histology  0.81 0.47-1.41 0.81  1.70 1.01-2.88 0.047  1.75 0.80-3.87 0.16 
Current smoker (vs. former and 
never smoker) 1.26 0.71-2.24 0.43  1.06 0.61-1.83 0.84  0.76 0.31-1.82 0.57 

Radiomics cluster (REF: Cluster D)            

 Cluster A 1.59 0.44-5.81 0.48  1.58 0.71-3.52 0.26  2.77 1.07-7.20 0.04 

 Cluster B 3.71 1.07-12.80 0.04  1.52 0.69-3.38 0.30  1.00 0.23-4.33 >0.99 

 Cluster C 2.79 0.78-9.92 0.11  2.80 1.22-6.43 0.02  4.94 1.88-13.00 <0.01 

Abbreviations: 95% CI, 95% confidence interval; HR, hazard ratio 
 



Supplemental Table S3: Voxel intensity metrics  

Feature Feature Algorithm Ref Preprocessing Preprocessing Parameters 

Mean ∑𝑖 ∗ ℎ(𝑖)

𝑁𝑔

𝑖=1

 3,4,5 

Threshold_Image_Mask 
 
 

Log_Filter 

ThresholdLow=900; ThresholdHigh=8000; 
ErosionDist=0; 

 
Size=15; Sigma=1; FillROIOutOn=1; 

FillROIOutValue=5000; 
 

Kurtosis 
∑ (𝑖 − ∑ 𝑖 ∗ ℎ(𝑖)

𝑁𝑔
𝑖=1 )4 ∗ ℎ(𝑖)

𝑁𝑔
𝑖=1

(∑ (𝑖 − ∑ 𝑖 ∗ ℎ(𝑖)
𝑁𝑔
𝑖=1 )2 ∗ ℎ(𝑖)

𝑁𝑔
𝑖=1 )2

 3,4,5 Threshold_Image_Mask 
ThresholdLow=900; ThresholdHigh=8000; 

ErosionDist=0; 

Skewness 
∑ (𝑖 − ∑ 𝑖 ∗ ℎ(𝑖

𝑁𝑔
𝑖=1 ))3 ∗ ℎ(𝑖)

𝑁𝑔
𝑖=1

(∑ (𝑖 − ∑ 𝑖 ∗ ℎ(𝑖)
𝑁𝑔
𝑖=1 )2 ∗ ℎ(𝑖)

𝑁𝑔
𝑖=1 )

3
2⁄

 3,4,5 BitDepthRescale_Range 
RangeMin=0; RangeMax=4096; RangeFix=1; 

BitDepth=8; 

Entropy −∑ℎ(𝑖) ∗ log⁡(ℎ(𝑖))

𝑁𝑔

𝑖=1

 3,4,5 Threshold_Image_Mask 
ThresholdLow=900; ThresholdHigh=8000; 

ErosionDist=0; 

Standard 
Deviation 

√∑(𝑖 −∑𝑖 ∗ ℎ(𝑖)

𝑁𝑔

𝑖=1

)2 ∗ ℎ(𝑖)

𝑁𝑔

𝑖=1

 3,4,5  

 
 
 
 
 

Uniformity ∑ℎ(𝑖)2

𝑁𝑔

𝑖=1

 4,5  
 
 

Ng is the number of grey levels, h(i) is the probability of intensity i. All labels and parameter nomenclature are in reference to that utilized in 

IBEX. 

 

 



Supplemental Table S4: Gray level co-occurrence metrics 

Feature Feature Algorithm Ref Preprocessing Preprocessing Parameters 

Contrast ∑ 𝑛2

𝑁𝑔−1

𝑛=0

{∑ ∑ 𝑝(𝑖, 𝑗)
𝑁𝑔
𝑗=1

𝑁𝑔
𝑖=1 ||𝑖 − 𝑗| = 𝑛} 1,2 Threshold_Image_Mask 

ThresholdLow=900; ThresholdHigh=8000; 
ErosionDist=0; 

Dissimilarity ∑∑|𝑖 − 𝑗| ∗ 𝑝(𝑖, 𝑗)

𝑁𝑔

𝑗=1

𝑁𝑔

𝑖=1

 1,2 BitDepthRescale_Range 
RangeMin=0; RangeMax=4096; 

RangeFix=1; BitDepth=8; 

Energy 
∑∑𝑝(𝑖, 𝑗)2

𝑁𝑔

𝑗=1

𝑁𝑔

𝑖=1

 

 

1,2   

Entropy 
−∑∑𝑝(𝑖, 𝑗) ∗ log⁡(𝑝(𝑖, 𝑗))

𝑁𝑔

𝑗=1

𝑁𝑔

𝑖=1

 

 

1,2   

Homogeneity ∑∑
1

1+ |𝑖 − 𝑗|
∗ 𝑝(𝑖, 𝑗)

𝑁𝑔

𝑗=1

𝑁𝑔

𝑖=1

 1,2   

Modified 
Homogeneity 

∑∑
1

1+ (𝑖 − 𝑗)2
∗ 𝑝(𝑖, 𝑗)

𝑁𝑔

𝑗=1

𝑁𝑔

𝑖=1

 2   

Ng is the number of grey levels,  p(i,j) is the (i,j)th element in the Grey Level Cooccurrence Matrix (GLCM) respectively. All labels and parameter 

nomenclature are in reference to that utilized in IBEX. 
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