Table S1 Comparison of baseline PET/CT features between BMI and non-BMI patients with follicular lymphoma based on the pelvic VOI
	Variables
	Total (n = 187)
	Non-BMI (n = 94)
	BMI (n = 93)
	P

	SUVmean
	1.05 (0.89, 1.27)
	0.97 (0.85, 1.16)
	1.12 (0.97, 1.54)
	< 0.001*

	Standard Deviation (PET)
	0.44 (0.33, 0.70)
	0.38 (0.30, 0.49)
	0.57 (0.38, 0.81)
	< 0.001*

	SUVmin
	0.17 (0.06, 0.23)
	0.17 (0.08, 0.23)
	0.17 (0.03, 0.25)
	0.949

	SUVmax
	5.89 (3.58, 10.99)
	5.37 (3.19, 11.44)
	6.24 (4.24, 10.72)
	0.239

	RMS
	1.15 (0.99, 1.48)
	1.08 (0.93, 1.28)
	1.27 (1.08, 1.77)
	< 0.001*

	MTV (cm3)
	875.78 (763.90, 975.30)
	857.89 (757.31, 964.99)
	888.13 (767.81, 988.42)
	0.376

	25th Percentile Value
	0.76 (0.64, 0.89)
	0.69 (0.62, 0.84)
	0.80 (0.68, 1.05)
	< 0.001*

	Median
	0.97 (0.84, 1.18)
	0.90 (0.80, 1.06)
	1.05 (0.91, 1.42)
	< 0.001*

	75th Percentile Value
	1.24 (1.06, 1.53)
	1.17 (1.02, 1.31)
	1.41 (1.15, 1.91)
	< 0.001*

	UAV
	1.97 (1.66, 2.54)
	1.85 (1.58, 2.08)
	2.38 (1.81, 3.39)
	< 0.001*

	TLG (g)
	878.93 (756.49, 1,185.00)
	821.29 (722.29, 941.16)
	1,047.99 (826.65, 1,347.15)
	< 0.001*

	Glycolysis Q1 (g)
	621.57 (321.26, 795.94)
	627.58 (225.85, 783.79)
	609.50 (361.90, 917.02)
	0.074

	Glycolysis Q2 (g)
	221.38 (21.31, 523.64)
	134.06 (14.01, 456.13)
	339.64 (49.44, 633.79)
	0.002*

	Glycolysis Q3 (g)
	14.53 (3.43, 103.46)
	7.61 (1.96, 87.88)
	23.58 (5.60, 115.06)
	0.005*

	Glycolysis Q4 (g)
	3.75 (1.15, 10.68)
	2.69 (0.71, 8.67)
	4.21 (1.84, 11.23)
	0.009*

	Q1 distribution (%)
	82.47 (48.47, 99.55)
	89.48 (44.25, 99.73)
	74.46 (50.81, 98.15)
	0.298

	Q2 distribution (%)
	17.46 (0.34, 44.85)
	9.41 (0.19, 49.25)
	22.51 (1.31, 42.12)
	0.423

	Q3 distribution (%)
	0.33 (0.05, 5.18)
	0.13 (0.04, 4.58)
	0.59 (0.09, 5.18)
	0.015*

	Q4 distribution (%)
	0.04 (0.02, 0.26)
	0.03 (0.01, 0.26)
	0.07 (0.02, 0.27)
	0.006*

	SAM (g)
	141.63 (29.05, 291.26)
	74.67 (-4.84, 196.48)
	208.69 (101.19, 499.38)
	< 0.001*

	SAM background
	0.87 (0.78, 1.01)
	0.86 (0.77, 0.97)
	0.88 (0.79, 1.03)
	0.141

	SUVpeak
	2.33 (1.86, 3.41)
	2.02 (1.63, 2.45)
	2.86 (2.08, 4.38)
	< 0.001*

	Voxel count
	13,684.00 
(11,936.00, 15,239.00)
	13,404.50 
(11,833.00, 15,078.00)
	13,877.00 
(11,997.00, 15,444.00)
	0.376

	Volume (mm3)
	875,776.00 
(763,904.00, 975,296.00)
	857,888.00 
(757,312.00, 964,992.00)
	888,128.00 
(767,808.00, 988,416.00)
	0.381

	Volume (cm3)
	875.78 (763.90, 975.30)
	857.89 (757.31, 964.99)
	888.13 (767.81, 988.42)
	0.376

	HUmin
	-69.57 (-89.19, -45.22)
	-73.38 (-88.73, -53.27)
	-62.58 (-90.28, -37.19)
	0.033*

	HUmax
	1,229.76 (1,185.66, 1,273.52)
	1,226.36 (1,181.33, 1,275.79)
	1,233.62 (1,191.50, 1,268.71)
	0.703

	HUmean
	304.05 (270.84, 347.93)
	298.73 (267.80, 337.47)
	313.09 (276.50, 349.34)
	0.167

	HUmedian
	263.14 (230.15, 300.48)
	253.30 (230.15, 298.12)
	269.77 (230.19, 305.74)
	0.172

	Standard Deviation (CT)
	196.02 (181.23, 207.44)
	196.21 (180.63, 206.95)
	196.02 (181.59, 207.61)
	0.917





Table S2 Comparison of baseline PET/CT features between BMI and non-BMI patients with follicular lymphoma based on the spine-pelvis VOI
	Variables
	Total (n = 187)
	Non-BMI (n = 94)
	BMI (n = 93)
	P

	SUVmean
	1.16 (1.02, 1.39)
	1.10 (0.99, 1.26)
	1.27 (1.09, 1.71)
	< 0.001*

	Standard Deviation (PET)
	0.48 (0.39, 0.70)
	0.44 (0.35, 0.55)
	0.65 (0.43, 0.82)
	< 0.001*

	SUVmin
	0.16 (0.03, 0.23)
	0.16 (0.06, 0.23)
	0.15 (0.03, 0.24)
	0.958

	SUVmax
	6.28 (4.25, 11.62)
	5.94 (3.65, 11.62)
	6.65 (4.84, 11.53)
	0.248

	RMS
	1.28 (1.12, 1.57)
	1.20 (1.07, 1.36)
	1.42 (1.17, 2.01)
	< 0.001*

	MTV (cm3)
	1,633.09 (1,432.90, 1,876.54)
	1,626.92 (1,408.32, 1,846.53)
	1,659.97 (1,480.51, 1,892.67)
	0.207

	25th Percentile Value
	0.83 (0.74, 0.98)
	0.78 (0.72, 0.92)
	0.87 (0.77, 1.12)
	< 0.001*

	Median
	1.08 (0.97, 1.28)
	1.04 (0.93, 1.19)
	1.15 (1.02, 1.55)
	< 0.001*

	75th Percentile Value
	1.40 (1.24, 1.71)
	1.34 (1.17, 1.49)
	1.57 (1.32, 2.08)
	< 0.001*

	UAV
	2.26 (1.93, 2.90)
	2.14 (1.84, 2.39)
	2.65 (2.13, 3.58)
	< 0.001*

	TLG (g)
	1,872.90 (1,666.99, 2,434.24)
	1,761.78 (1,574.88, 2,069.89)
	2,251.15 (1,829.47, 2,694.09)
	< 0.001*

	Glycolysis Q1 (g)
	1,305.56 (693.33, 1,709.93)
	1,298.19 (573.73, 1,637.22)
	1,313.29 (846.16, 1,917.02)
	0.071

	Glycolysis Q2 (g)
	633.54 (59.07, 1,111.09)
	491.61 (16.84, 984.06)
	825.17 (102.86, 1,207.93)
	0.009*

	Glycolysis Q3 (g)
	32.27 (5.45, 237.34)
	13.62 (3.31, 206.57)
	46.40 (14.57, 246.56)
	0.004*

	Glycolysis Q4 (g)
	4.53 (1.59, 15.45)
	3.27 (0.99, 11.89)
	5.33 (2.51, 18.17)
	0.006*

	Q1 distribution (%)
	77.72 (46.10, 99.51)
	83.85 (42.66, 99.81)
	71.96 (54.90, 98.35)
	0.443

	Q2 distribution (%)
	21.44 (0.45, 44.10)
	15.81 (0.13, 49.31)
	23.65 (1.22, 41.43)
	0.599

	Q3 distribution (%)
	0.36 (0.03, 5.43)
	0.11 (0.02, 5.69)
	0.70 (0.11, 5.02)
	0.030*

	Q4 distribution (%)
	0.03 (0.01, 0.19)
	0.02 (0.01, 0.12)
	0.05 (0.01, 0.21)
	0.018*

	SAM (g)
	369.03 (169.84, 647.70)
	256.63 (105.34, 405.04)
	533.64 (300.88, 990.35)
	< 0.001*

	SAM background
	0.96 (0.86, 1.06)
	0.94 (0.84, 1.04)
	0.97 (0.88, 1.10)
	0.042*

	SUVpeak
	2.65 (2.16, 3.97)
	2.44 (2.10, 2.85)
	3.48 (2.36, 4.86)
	< 0.001*

	Voxel count
	25,517.00 
(22,389.00, 29,321.00)
	25,420.50 
(22,005.00, 28,852.00)
	25,937.00 
(23,133.00, 29,573.00)
	0.207

	Volume (mm3)
	1,630,000.00 
(1,430,000.00, 1,880,000.00)
	1,630,000.00 
(1,410,000.00, 1,850,000.00)
	1,660,000.00 
(1,480,000.00, 1,890,000.00)
	0.207

	Volume (cm3)
	1,633.09 (1,432.90, 1,876.54)
	1,626.92 (1,408.32, 1,846.53)
	1,659.97 (1,480.51, 1,892.67)
	0.207

	HUmin
	-69.57 (-89.19, -45.22)
	-73.38 (-88.73, -53.27)
	-62.58 (-90.28, -37.29)
	0.035*

	HUmax
	1,237.26 (1,194.10, 1,282.19)
	1,236.12 (1,190.72, 1,282.68)
	1,238.41 (1,199.66, 1,275.83)
	0.894

	HUmean
	307.58 (269.52, 344.76)
	296.27 (269.28, 339.76)
	310.42 (271.60, 347.79)
	0.262

	HUmedian
	264.74 (232.25, 296.70)
	250.22 (233.10, 292.29)
	268.20 (229.53, 302.91)
	0.250

	Standard Deviation (CT)
	178.39 (165.55, 189.36)
	176.40 (164.19, 190.14)
	179.32 (167.56, 188.02)
	0.708





Table S3 Univariable and multivariable logistic regression analyses of clinical features and conventional imaging features from the pelvic VOI for BMI in the training set
	Variables
	Univariable
	Multivariable

	
	   OR (95%CI)         P
	OR (95%CI)        P

	LNr (≥ 5)
	14.310 (5.501, 45.011)
	< 0.001*
	3.916 (1.172, 13.089)
	0.027*

	LNmax (> 6cm)
	1.161 (0.506, 2.677)
	0.724
	
	

	B symptoms
	6.200 (2.319, 19.741)
	< 0.001*
	
	

	β2-MG (ng/mL)
	1.001 (1.000, 1.002)
	0.001*
	1.001 (1.000, 1.001)
	0.048*

	LDH (U/L)
	1.001 (0.999, 1.005)
	0.338
	
	

	Apo A (g/L)
	0.110 (0.017, 0.584)
	0.014*
	
	

	eGFR (MDRD)
	0.987 (0.971, 1.003)
	0.120
	
	

	Hb (g/L)
	0.978 (0.955, 0.999)
	0.048*
	
	

	SUVmean
	12.944 (3.810, 58.510)
	< 0.001*
	4.573 (1.010, 20.710)
	0.049*

	Standard Deviation (PET)
	2.289 (1.074, 6.245)
	0.060
	
	

	RMS
	3.188 (1.583, 7.742)
	0.004*
	
	

	25th Percentile Value
	23.600 (4.229, 177.989)
	< 0.001*
	
	

	Median
	13.260 (3.702, 62.727)
	< 0.001*
	
	

	75th Percentile Value
	7.558 (2.907, 24.757)
	< 0.001*
	
	

	UAV
	3.236 (1.883, 6.370)
	< 0.001*
	
	

	TLG (g)
	1.003 (1.002, 1.005)
	< 0.001*
	
	

	Glycolysis Q2 (g)
	1.002 (1.001, 1.003)
	0.007*
	
	

	Glycolysis Q3 (g)
	1.002 (1.000, 1.005)
	0.045*
	
	

	Glycolysis Q4 (g)
	1.019 (1.003, 1.045)
	0.069
	
	

	Q3 distribution (%)
	1.006 (0.960, 1.054)
	0.810
	
	

	Q4 distribution (%)
	1.427 (0.867, 2.694)
	0.206
	
	

	SAM (g)
	1.003 (1.002, 1.005)
	< 0.001*
	
	

	SUVpeak
	1.400 (1.109, 1.892)
	0.013*
	
	

	HUmin
	1.007 (0.996, 1.020)
	0.206
	
	





Table S4 Univariable and multivariable logistic regression analyses of clinical features and conventional imaging features from the spine-pelvis VOI for BMI in the training set
	Variables
	Univariable
	Multivariable

	
	   OR (95%CI)         P
	OR (95%CI)          P

	LNr (≥ 5)
	14.307 (5.501, 45.011)
	< 0.001*
	4.697 (1.429, 15.444)
	0.011*

	LNmax (> 6cm)
	1.161 (0.506, 2.677)
	0.724
	
	

	B symptoms
	6.200 (2.319, 19.741)
	< 0.001*
	
	

	β2-MG (ng/mL)
	1.001 (1.000, 1.002)
	0.001*
	1.001 (1.000, 1.001)
	  0.020*

	LDH (U/L)
	1.001 (0.999, 1.005)
	0.338
	
	

	Apo A (g/L)
	0.110 (0.017, 0.584)
	0.014*
	
	

	eGFR (MDRD)
	0.987 (0.971, 1.003)
	0.120
	
	

	Hb (g/L)
	0.978 (0.955, 0.999)
	0.048*
	
	

	SUVmean
	12.594 (3.704, 55.897)
	< 0.001*
	
	

	Standard Deviation (PET)
	4.853 (1.602, 20.565)
	0.014*
	
	

	RMS
	4.930 (2.086, 14.141)
	< 0.001*
	
	

	25th Percentile Value
	15.980 (3.021, 112.553)
	0.003*
	
	

	Median
	13.083 (3.486, 63.335)
	< 0.001*
	
	

	75th Percentile Value
	7.871 (2.986, 25.848)
	< 0.001*
	
	

	UAV
	3.440 (1.972, 6.841)
	< 0.001*
	
	

	TLG (g)
	1.001 (1.001, 1.002)
	< 0.001*
	
	

	Glycolysis Q2 (g)
	1.001 (1.000, 1.001)
	0.015*
	
	

	Glycolysis Q3 (g)
	1.001 (1.000, 1.003)
	0.039*
	
	

	Glycolysis Q4 (g)
	1.012 (1.002, 1.027)
	0.053
	
	

	Q3 distribution (%)
	1.023 (0.969, 1.082)
	0.422
	
	

	Q4 distribution (%)
	1.477 (0.841, 3.107)
	0.230
	
	

	SAM (g)
	1.002 (1.001, 1.003)
	< 0.001*
	
	

	SAM background
	9.737 (1.166, 103.992)
	0.045*
	
	

	SUVpeak
	1.361 (1.102, 1.791)
	0.013*
	
	

	HUmin
	1.007 (0.996, 1.019)
	0.242
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Fig S1 Spearman correlation heatmap of clinical features and conventional imaging features from the pelvic VOI in the training set
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Fig S2 Spearman correlation heatmap of clinical features and conventional imaging features from the spine-pelvis VOI in the training set
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Fig S3 LASSO-based feature selection under different VOIs and feature combinations: pelvic VOI + radiomics (A), pelvic VOI + radiomics-deep learning (B), spine-pelvis VOI + radiomics (C), and spine-pelvis VOI + radiomics-deep learning (D)
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Fig S4 Boruta-based feature selection under different VOIs and feature combinations: pelvic VOI + radiomics (A), pelvic VOI + radiomics-deep learning (B), spine-pelvis VOI + radiomics (C), and spine-pelvis VOI + radiomics-deep learning (D)


Abbreviations
	Abbreviation
	Full term

	FL
	Follicular lymphoma

	HL
	Hodgkin lymphoma

	NHL
	Non-Hodgkin lymphoma

	DLBCL
	Diffuse large B-cell lymphoma

	BMI
	Bone marrow involvement

	BMB
	Bone marrow biopsy

	18F-FDG PET/CT
	18F-fluorodeoxyglucose positron emission tomography/computed tomography

	FLIPI
	Follicular Lymphoma International Prognostic Index

	FLIPI-2
	Follicular Lymphoma International Prognostic Index-2

	PRIMA-PI
	PRIMA-Prognostic Index

	ESMO
	European Society for Medical Oncology

	AUC
	Area under the curve

	SUV
	Standardised uptake value

	ROI
	Region of interest

	VOI
	Volume of interest

	OSEM
	Ordered subset expectation maximization

	IBSI
	Imaging Biomarker Standardisation Initiative

	FBN
	Fixed bin number

	LBP-3D
	Three-dimensional local binary pattern

	GLCM
	Grey-level co-occurrence matrix

	GLRLM
	Grey-level run length matrix

	GLSZM
	Grey-level size zone matrix

	GLDM
	Grey-level dependence matrix

	NGTDM
	Neighbouring grey-tone difference matrix

	LN
	Lymph node

	[bookmark: _Hlk218602070]LNr
	Lymph node region

	LNmax
	Maximum diameter of the largest lymph node

	Hb
	Haemoglobin

	PLT
	Platelet count

	ALC
	Absolute lymphocyte count

	AMC
	Absolute monocyte count

	ALC/AMC
	Ratio of absolute lymphocyte count to absolute monocyte count

	LDH
	Lactate dehydrogenase

	Apo A
	Apolipoprotein A

	Apo B
	Apolipoprotein B

	eGFR
	estimated glomerular filtration rate

	β2-MG
	β2-microglobulin

	SUVmean
	Mean standardised uptake value within the ROI

	Standard Deviation (PET)
	Standard deviation of SUV values within the ROI

	SUVmin
	Minimum SUV within the ROI

	SUVmax
	Maximum SUV within the ROI

	RMS
	Root mean square of SUV values within the ROI

	MTV
	Metabolic Tumour Volume

	25th Percentile Value
	25th percentile of SUV distribution

	Median
	50th percentile of SUV distribution

	75th Percentile Value
	75th percentile of SUV distribution

	Upper Adjacent Value (UAV)
	the upper whisker end of a Tukey boxplot, defined as the largest value not exceeding Q3 + 1.5×IQR (IQR = Q3 - Q1)

	TLG
	Total Lesion Glycolysis, commonly calculated as MTV × SUVmean

	Glycolysis Q1
	Glycolysis Within First Quarter of Intensity Range

	Glycolysis Q2
	Glycolysis Within Second Quarter of Intensity Range

	Glycolysis Q3
	Glycolysis Within Third Quarter of Intensity Range

	Glycolysis Q4
	Glycolysis Within Fourth Quarter of Intensity Range

	Q1 distribution
	Percent Within First Quarter of Intensity Range

	Q2 distribution
	Percent Within Second Quarter of Intensity Range

	Q3 distribution
	Percent Within Third Quarter of Intensity Range

	Q4 distribution
	Percent Within Fourth Quarter of Intensity Range; Glycolysis Q1–Q4 and Q1–Q4 distribution were computed by the software by partitioning the voxel intensity range within the ROI into four bins (Q1–Q4)

	SAM
	Standardised Added Metabolic Activity

	SAM background
	Standardised Added Metabolic Activity Background

	SUVpeak
	peak value within ROI

	HUmin
	minimum CT value within the ROI

	HUmax
	maximum CT value within the ROI

	HUmean
	mean CT value within the ROI

	HUmedian
	median CT value within the ROI

	Standard Deviation (CT)
	Standard deviation of CT values within the ROI

	LR
	Logistic regression

	SVM
	Support vector machine

	GBM
	Gradient boosting machine

	NN
	Neural network

	RF
	Random forest

	KNN
	K-nearest neighbours

	AdaBoost
	Adaptive boosting

	ROC
	Receiver operating characteristic

	DCA
	Decision curve analysis

	SHAP
	Shapley additive explanations

	OR
	Odds ratio

	CI
	Confidence interval

	Wav-HLL-NGTDM-Strength
	wavelet HLL neighbouring grey-tone difference matrix strength

	Orig-FO-IQR
	original first-order interquartile range

	Wav-HLL-GLRLM-SRHGLE
	wavelet HLL grey-level run length matrix short-run high grey-level emphasis

	LBP3D-m1-GLCM-MCC
	3D local binary pattern (m1) grey-level co-occurrence matrix maximal correlation coefficient

	LBP3D-m2-GLSZM-SAHGLE
	3D local binary pattern (m2) grey-level size zone matrix small area high grey-level emphasis

	Wav-HLL-FO-P90
	wavelet HLL first-order 90th percentile

	Wav-LLL-GLSZM-GLNN
	wavelet LLL grey-level size zone matrix grey-level non-uniformity normalised

	Orig-FO-MAD
	original first-order mean absolute deviation

	Wav-HLL-GLDM-SDHGLE
	wavelet HLL grey-level dependence matrix small dependence high grey-level emphasis

	LBP3D-m2-GLRLM-SRHGLE
	3D local binary pattern (m2) grey-level run length matrix short-run high grey-level emphasis

	Wav-LLL-FO-rMAD
	wavelet LLL first-order robust mean absolute deviation

	Orig-FO-rMAD
	original first-order robust mean absolute deviation

	Deep-X1348
	deep feature 1348

	Deep-X84
	deep feature 84

	Deep-X439.1
	deep feature 439.1
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