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Supplemental methods: 

Patients 

The PRODIGE 9 study is an institutional review board approved multicenter prospective 

randomized phase III study which included 494 patients from March 2010 to July 2013 with 

pathologically proven mCRC and no possible surgical cure (491 patients with intent to treat 

finally analyzed). All patients signed an informed consent except three who withdrew their 

consent.  The main objective was to compare the Disease-control duration between the two 

treatment arms. Patients were required to have at least one measurable lesion according to 

RECIST 1.1 criteria, and be naive to chemotherapy or antiangiogenic therapy for metastatic 

disease. Previous adjuvant chemotherapy after primary tumor resection had to be completed at 

least 6 months prior to enrolment. Evaluation of patients was based on one of the following: 

thoraco-abdomino-pelvic CTs every 2 months, thoracic CT and abdominal magnetic resonance 

imaging (MRI), or positron emission tomography (PET)/CT [1].   

CTs were performed in several centers with 16- to 128-slices multidetector row CT scanners. CT 

acquisitions were performed after intravenous administration of 90 to 120 mL of iodinated 

contrast, according to patients’ weight. Imaging parameters were as follows: voltage, 120 kVp; 

tube current, 120-190 effective mA; collimation, 0.6 to 5 mm and reconstruction, 3 to 5 mm 

using a soft tissue reconstruction kernel in the axial plane. 

 

Images analysis 

The dominant liver lesion was contoured manually in consensus by two readers in the training 

cohort and by a third independent reader in the validation cohort. In order to ensure the 

reproducibility of the results, the readers did not exclude any part of the tumors and contoured 

roughly the lesions including a 0 to 1 mm margin of liver parenchyma so as to be sure to include 

the whole tumor especially in case of ill-defined tumor borders (supplemental figure 1). Care 

was taken not to include the vessels in the regions of interest (ROIs). No patient had complete 

response at 2 months, so that measures were always possible on 2 months CT. Histogram 

features of the region of interest were computed by the software. The software extracted 36 

histogram features: the average value of pixels (Mean), the dispersion from average (standard 

deviation, or SD), the mean of positive pixels (MPP), the asymmetry (skewness), the measure of 
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peakedness (kurtosis), and the entropy (which is a measure of the scatter of the pixels). Each of 

these 6 features is also computed on filtered images using Laplacian-of- Gaussian 

transformations. The aim of these filters is to smooth the image to reduce the noise and to 

enhance the edges in order to extract fine, and coarser texture features. We extracted size, density 

and the 36 features at baseline and 2 months. We also computed the absolute difference for each 

feature except for size that was computed in percentage of change. We finally obtained 114 

candidate predictors.  
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Supplementary table 1. Patient characteristics in the two arms and comparison with patient 

characteristics in the initial randomized cohort of 491 patients. 

 

n= 

SPECTRA/ 

PRODIGE9 

SPECTRA Study 

(n=230) 

PRODIGE 9 study 

(n=491) 
P= 

Age (mean(SD)) 

 

230/491 63.81 (10.89) 

 

64.07 (10.65) 

 

0.89 

Gender (n(%)) 

Males  

Females 

 

230/491  

159 (69.1%) 

71 (30.9%) 

 

319 (65.0%) 

172 (35.0%) 

0.27 

Weight 

 

229/487 72.34 (15.73) 72.33 (16.19) 0.93 

Performance status 

0 

1 

2 

 

230/491  

103 (44.8%) 

110 (47.8%) 

17 (7.4%) 

 

233 (47.5%) 

218 (44.4%) 

40 (8.1%) 

0.68 

Kohne criteria 

Low 

Intermediate 

High 

 

230/491  

69 (30.0%) 

113 (49.1%) 

48 (20.9%) 

 

181 (36.9%) 

217 (44.2%) 

93 (18.9%) 

0.20 

Kras mutation 

Yes 

No 

 

185/376  

102 (55.1%) 

83 (44.9%) 

 

 

203 (54.0%) 

173 (46.0%) 

 

0.80 

Braf mutation 

No 

Yes 

 

117/245  

106 (90.6%) 

11 (9.4%) 

 

 

224 (91.4%) 

21 (8.6%) 

 

0.79 

Resection of primary tumor 

 

230/490 114 (49.6%) 

 

278 (56.7%) 0.07 

Localization of primary tumor 

Colon 

Colon and rectal 

Rectal 

 

220/477  

164 (74.5%) 

5 (2.3%) 

51 (23.2%) 

 

 

372 (78.0%) 

6 (1.3%) 

99 (20.8%) 

 

0.44 

Number of metastatic sites 

1 

>1 

230/491  

75 (32.6%) 

155 (67.4%) 

 

192 (39.1%) 

299 (60.9%) 

0.09 
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Supplementary table 2. Final patient characteristics in the two arms of the SPECTRA study. 

 

n= 

Arm A/ 

Arm B 

Arm A  

(bevacizumab 

maintenance)  

(n=110) 

Arm B 

(observation until 

progression)  

(n=120) 

P= 

Age (mean(SD)) 

 

110/120 63.97 (10.81)  63.66 (11.01) 0.76 

Gender (n(%)) 

Males  

Females 

 

110/120  

78 (70.9%) 

32 (29.1%) 

 

81 (67.5%) 

39 (32.5%) 

0.58 

Weight 

 

109/120 73.96 (16.36) 70.87 (15.06) 0.19 

Performance status 

0 

1 

2 

 

110/120  

51 (46.4%) 

55 (50.0%) 

4 (3.6%) 

 

52 (43.3%) 

55 (45.8%) 

13 (10.8%) 

0.11 

Kohne criteria 

Low 

Intermediate 

High 

 

110/120  

33 (30.0%) 

53 (48.2%) 

24 (21.8%) 

 

36 (30.0%) 

60 (50.0%) 

24 (20.0%) 

0.94 

Kras mutation 

Yes 

No 
 

89/96  

102 (55.1%) 

83 (44.9%) 

 

 

203 (54.0%) 

173 (46.0%) 

 

0.36 

Braf mutation 

No 

Yes 

 

56/61  

106 (90.6%) 

11 (9.4%) 

 

 

224 (91.4%) 

21 (8.6%) 

 

0.87 

Resection of primary tumor 

 

110/120 56 (50.9%) 58 (48.3%) 0.70 

Localization of primary 

tumor 

Colon 

Colon and rectal 

Rectal 

 

107/113  

 

82 (76.6%) 

1 (0.9%) 

24 (22.4%) 

 

 

82 (72.6%) 

4 (3.5%) 

27 (23.9%) 

0.40 

Number of metastatic sites 

1 

>1 

110/120  

 

36 (32.7%) 

74 (67.3%) 

 

 

39 (32.5%) 

81 (67.5%) 

0.97 
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Supplementary figure 1. Manual segmentation and texture analysis with 6 spatial scales filters, 

from finest texture (spatial scale filter = 0) to coarsest texture (spatial scale filter = 6). 

 

Supplementary figure 2. Qualitative review of morphological response. 63-year-old patient 

with multiple ill-defined and heterogeneous lesions at baseline (A) and with morphological 

optimal response at 2 months (B). At 2 months, the lesions are homogeneous with sharp tumor-

liver interface (arrows, group 1). 62-year-old patient with ill-defined heterogeneous lesions at 

baseline (C) and with morphological incomplete response at 2 months (D). Persisting ill-defined 

and heterogeneous lesions (arrow, group 3).  

 

Supplementary figure 3. Calibration plot of the radiomics in each cohort. (A) Calibration plot 

of the radiomics nomogram in the training cohort. (B) Calibration pot of the radiomics 

nomogram in the validation cohort. Calibration plots depict the calibration of each model in 

terms of the agreement between the predicted OS observed outcomes. The x-axis represents the 

predicted 2-years OS and the y-axis the observed 2-years OS. The diagonal gray line represents a 

perfect prediction by an ideal model. The solid black line represents the performance of the 

nomogram, of which a closer fit to the diagonal line represents a better prediction. Dashes 

represent nomogram-predicted probabilities grouped for each of the four quartile groups, along 

with the respective CIs. 

 

Supplementary figure 4. Kaplan-Meier curve for overall survival according to morphological 

criteria in the whole population (n=230): P=0.41 
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