FIGURES

Figure 1.

Figure 1. Detection and classification of high 'F-FDG uptake regions as physiological or
suspicious.

(A, D) Maximum-intensity projection (MIP) PET images of two subjects with low TMTV (A)
and high TMTV (D). (B, E) ROIrars obtained automatically using the PARS software prototype.
ROlpars detected by the MFS algorithm are overlaid on to the PET MIP. ROIpars classified by
the deep learning algorithm as physiological are shown in green, and ROIpars classified as
suspicious are shown in yellow. (C, F) ROIrer regions obtained by an experienced nuclear

medicine physician using a semiautomatic software.
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Figure 2.
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Figure 2. Bland—Altman plot comparing fully automated and reference TMTYV estimations.
Bland—Altman plot comparing the TMTYV obtained using the software prototype PARS
(TMTVprars) and the reference TMTV (TMT Vrer) obtained by a nuclear medicine physician

using a semiautomatic software.
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Figure 3.
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Figure 3. ROC curves for determining the occurrence of PFS or OS events using a TMTV

threshold.

ROC curves for TMTVrars and TMTVrer for (A) PFS and (B) OS. Areas under the ROC curves

(AUC) and optimal TMTV cutoff thresholds are reported.
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Figure 4.

~~~~~~~~~~~~~~~~~~~~~~~~

Figure 4. Survival curves for the low- and high-TMTYV groups for fully automated and
reference TMTYV estimations.
Kaplan—Meier survival curves for PFS (A: TMTVrars, B: TMTVrer) and OS (C: TMTVpars, D:

TMTVRer).
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TABLES

Table 1. Patient characteristics

Patient characteristics Total number = 280 (%)
Sex

Female 119 (42.5)

Male 161 (57.5)
Age (median, ranges) years 68 (58-80)
Ann Arbor Stage

I 1(0.4)

II 25(8.9)

1 57 (20.4)

v 197 (70.4)
Performance status (ECOQG)

0 113 (40.4)

1 119 (42.5)

2 39 (13.9)

3 2(0.7)

4 2(0.7)

Missing 5(1.8)
IPI

1 6(2.1)

2 73 (26.1)

3 97 (34.6)

4 81 (28.9)

5 19 (6.8)

Missing 4(1.4)
Elevated LDH (>Upper limit of normal®)

No 111 (39.6)

Yes 165 (58.9)

Missing 4(1.4)

*LDH upper limit set specifically for each laboratory
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Table 2: Descriptive statistics of TMTV obtained using the software prototype

(TMTVrars) and the reference method for the 280 subjects included in the study

PARS

TMTYV Estimation

Mean

STD

Min

Q1 (25%)

Median

Q3 (75%)

Max

TMTVpars (mL)

235.2

347.6

0.0

32.9

110.2

280.8

2471.9

TMTVrer (mL)

433.7

571.3

2.27

80.0

240.0

529.3

3832.7
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Table 3: Results associated with ROC analysis of TMTV, Kaplan—Meier estimation of four-year

survival rates, Cox regression hazard ratio, and Wald test p-values for PFS and OS for the 280

subjects included in the study.

TMTYV estimation AUC™ | Cutoff | Hazard ratio | High Low TMTV | P
(mL) (95% CI) T™MTV 4-y Survival
4-y
Survival
Progression-free
Survival
TMTVpars 0.61 | 110 24 (1.5-3.7) | 58% 81% 0.00016
TMTVRer 0.64 | 242 2.6(1.64.1) |55% 83% 0.00004
Overall survival
TMTVpars 0.64 | 148 2.8(1.6-5.1) | 74% 90% 0.00044
TMTVRer 0.66 |223 3.7(1.9-7.2) | 74% 93% 0.00012

*Area under the ROC curve
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Supplemental Data

Supplemental Table 1: PET/CT scan characteristics.

PET/CT study characteristics

Total number = 280

Injected dose (MBq)

309 + 87 (mean = std)

Post injection scan delay (min)

71.7 = 14.1 (mean = std)

PET slice thickness (mm)

Median: 3.7; min-max: 2.0-5.0

PET pixel spacing (mm) Median: 4.0; min-max: 2.3-5.5
CT slice thickness (mm) Median: 3.00; min-max: 1.25-8.00
CT pixel spacing (mm) Median: 1.17; min-max: 0.86—1.52
PET/CT scanner model
General Electric (all) 72

Discovery 690 40

Discovery STE 14

Discovery ST 8

Discovery RX 4

Discovery 600 3

Discovery 710 2

Discovery LS 1
Siemens (all) 105

Biograph HiRez (1080) 40

Biograph Truepoint (1093,1094) 27

Biograph mCT 25

Biograph LSO (1023,1024) 8

Biograph BGO (1062) 5
Philips (all) 103

Gemini TF 38

Gemini GXL 36

Allegro Body 19

Unspecified (Philips) 10




Supplemental Table 2: Results associated with the classification of high-uptake ROIs for two

different groups of ROIs obtained with two different settings of the multi-foci segmentation

algorithm.

SUVmax >2.5 | SUVpeak > Blood
(vol>2mL) Pool (vol>2mL)
Total number of MFS” findings (ROIpars) 18674 6737
Average number of ROIpars per subject (min—max) 66.7 (6-242) 24.1 (2-91)

Median number of ROIpars findings per subject (IQR)

59.0 (39.0-86.0)

19.0 (13.0-31.2)

Average misclassified number of ROIpars per subject 6.9 (0-73) 3.6 (0-60)
(min—max)

Median misclassified number of ROIpars per subject 4.0 (2.0-9.0) 2.0 (1.0-5.0)
(IQR)

Overall accuracy 0.90 0.85

Overall sensitivity 0.79 0.80

Overall specificity 0.92 0.88

Average classification accuracy per subject (min—max)

0.90 (0.40—1.00)

0.87 (0.34-1.00)

Median classification accuracy per subject (IQR)

0.93 (0.86-0.97)

0.89 (0.81-0.96)

*Multi-foci segmentation




Supplemental Table 3: Results associated with total metabolic tumor volume obtained using two

different settings of the high-uptake region detection algorithm (multi-foci segmentation).

SUVmax > 2.5 SUVpeak > Blood
(vol>2mL) Pool (vol>2mL)
Mean TMTV (min—-max) 258.2 (0.0~ 235.2 (0.0-2471.9)
2544.1)
Median TMTV (IQR) 126.8 (37.8— 110.2 (32.9-280.8)
295.0)

Average Dice with respect to the patient set of ROIrgr

(min-max)

0.59 (0.00-0.99)

0.60 (0.00-0.99)

Median Dice with respect to the patient set of ROIrer
(IQR)

0.71 (0.31-0.86)

0.73 (0.33-0.86)

Average recall with respect to the patient set of ROIrgr

(min-max)

0.56 (0.00~1.00)

0.53 (0.00-0.99)

Median recall with respect to the patient set of ROIrgr
(IQR)

0.66 (0.23-0.85)

0.62 (0.20-0.81)

Average precision with respect to the patient set of

ROIRrEF (min-max)

0.79 (0.00—1.00)

0.89 (0.00—1.00)

Median precision with respect to the patient set of

ROIrer (IQR)

0.88 (0.72-0.96)

0.96 (0.86-0.99)

Spearman correlation coefficient with respect to

reference TMTV

0.73

0.76




Supplemental Table 4: Results associated with the classification of high-uptake ROIs for four

groups of ROIs obtained with two different settings of the multi-foci segmentation algorithm

both with and without the neglection of ROIs with a volume between 0.1mL and 2mL.

SUVmax>2.5 SUVmax>2.5 SUVpeak>Blood | SUVpeak>Blood
(vol>2mL) (vol>0.1mL) Pool (vol>2mL) Pool (vol>0.1mL)

Total number of MFS™ | 18674 82114 6737 16717

findings (ROIpars)

Number of ROlIpars 66.7 (6-242) 293.3 (11-1952) T | 24.1 (2-91) 59.7 (2-689)

per subject, average

(min-max)

Number of ROIpars 59.0 (39.0-86.0) 191.0 (91.8-428.5) 7 | 19.0 (13.0-31.2) 39.5(23.0-72.5) 1

per subject, median

(IQR)

Classification
accuracy per subject,
average (min-max)

0.90 (0.40-1.00)

0.89 (0.46-1.00) ¥

0.87 (0.34-1.00)

0.85 (0.38-1.00) T

Classification
accuracy per subject,
median (IQR)

0.93 (0.86-0.97)

0.93 (0.83-0.97)

0.89 (0.81-0.96)

0.87 (0.78-0.94) T

TMTYV, average (min-
max)

258.2 (0.0-2544.1)

275.9 (0.0-2571.9) T

235.2(0.0-2471.9

244.8 (0.0-2488.3) T

TMTV, median (IQR)

126.8 (37.8-295.0)

142.2 (42.9-340.1)

110.2 (32.9-280.8)

123.3 (35.9-295.6) '

Dice with respect to
the patient set of
ROIREgr, average (min-
max)

0.59 (0.00-0.99)

0.60 (0.00-0.99) T

0.60 (0.00-0.99)

0.62 (0.00-0.99) T

Dice with respect to
the patient set of
ROIRrgr, median (IQR)

0.71 (0.31-0.86)

0.71 (0.35-0.85) T

0.73 (0.33-0.86)

0.74 (0.39-0.88) T

*Multi-foci segmentation
*p <0.05, ¥p > 0.05, Wilcoxon signed-rank test compared to the same variable obtained by
neglecting ROIs with a volume below 2mL




Supplemental Table 5: Descriptive statistics related to the number of ROIpars and ROIRgr in the

280 subjects included in the study.

ROlIpars ROIREr
Total number of ROI 6737 7996
Average number of ROI per subject (min—max) 24.1 (2-91) 28.6 (1-201)

Median number of ROI per subject (IQR)

19.0 (13.0-31.2)

16.0 (6.0-38.0)




Supplemental Table 6: Results associated with the classification of ROIs with uptake

significantly above the blood pool and volume above 2mL, when different levels of overlap are

required to consider a ROI as matching the reference TMTYV region.

Overlap>25% | Overlap>50% | Overlap>75%
Overall accuracy 0.85 0.85 0.84
Overall sensitivity 0.79 0.80 0.81
Overall specificity 0.91 0.88 0.85
Average misclassified number of ROIpars | 3.5 (0-61) 3.6 (0-60) 3.9 (0-53)
per subject (min—max)
Median misclassified number of ROIpars | 2.0 (1.0-4.0) 2.0 (1.0-5.0) 2.0 (1.0-5.0)
per subject (IQR)
Average classification accuracy per subject | 0.88 (0.33- 0.87 (0.34- 0.86 (0.42-
(min—max) 1.00) 1.00) 1.00)
Median classification accuracy per subject | 0.90 (0.82- 0.89 (0.81- 0.88 (0.80-
(IQR) 0.96) 0.96) 0.94)




Supplemental Table 7. Performance of the prediction of the occurrence of an event for both PFS

and OS based on the TMTYV cutoff thresholds selected by maximizing Youden’s J index.

Accuracy Sensitivity Specificity NPV* PPV’
TMTVpars PES | 0.60 0.66 0.57 0.79 0.41
TMTVrer PES | 0.61 0.67 0.58 0.80 0.42
TMTVpars OS | 0.63 0.67 0.62 0.89 0.28
TMTVrer OS 0.58 0.78 0.53 0.92 0.27

*Negative predictive value
Positive predictive value






