Additional file 7: Supplementary Table 4. Sex-stratified Cox regression analysis and biomarker-by-sex interaction tests for the risk of incident skeletal-related events (SREs).

	
	
	Univariable Model
	Multivariable Model (*)

	Category
	Marker
	Female 
HR (95%CI)
	p-value
	Male
HR (95%CI)
	p-value
	LRT (¥)
p-value
	Female
aHR (95%CI)
	p-value
	Male
aHR (95%CI)
	p-value
	LRT (¥)
p-value

	Immune 
regulation
	CD28
	1.41 (0.88–2.25)
	0.156
	1.39 (1.12–1.73)
	0.002
	0.969
	1.80 (1.01–3.21)
	0.048
	1.60 (1.24–2.06)
	<0.001
	0.621

	
	CD80
	2.32 (0.59–9.11)
	0.228
	1.24 (0.73–2.12)
	0.424
	0.320
	2.89 (0.46–17.97)
	0.255
	1.53 (0.79–2.98)
	0.211
	0.338

	
	PD–1
	1.96 (1.41–2.73)
	<0.001
	1.18 (0.97–1.43)
	0.089
	0.014
	2.26 (1.28–3.99)
	0.005
	1.29 (1.04–1.60)
	0.021
	0.011

	
	PD–L1
	2.50 (1.30–4.84)
	0.006
	1.24 (0.89–1.72)
	0.204
	0.038
	2.84 (1.14–7.08)
	0.025
	1.62 (1.05–2.51)
	0.030
	0.135

	
	PD–L2
	2.86 (1.13–7.22)
	0.027
	1.27 (0.76–2.11)
	0.366
	0.059
	3.94 (1.05–14.81)
	0.042
	1.67 (0.90–3.08)
	0.103
	0.086

	
	LAG–3
	1.41 (0.91–2.21)
	0.128
	1.08 (0.85–1.39)
	0.528
	0.284
	1.70 (0.83–3.50)
	0.147
	1.23 (0.92–1.66)
	0.167
	0.253

	
	TIM–3
	2.40 (0.99–5.80)
	0.053
	1.37 (0.98–1.93)
	0.069
	0.144
	2.68 (0.89–8.10)
	0.081
	1.67 (1.11–2.49)
	0.013
	0.253

	SASP
	CD36
	1.51 (0.79–2.86)
	0.211
	1.13 (0.83–1.55)
	0.431
	0.280
	1.50 (0.69–3.27)
	0.311
	1.21 (0.81–1.82)
	0.346
	0.478

	
	IL–1α
	2.49 (1.36–4.54)
	0.003
	1.28 (0.98–1.69)
	0.075
	0.021
	2.97 (1.52–5.82)
	0.001
	1.51 (1.09–2.08)
	0.014
	0.027

	
	IL–8
	2.11 (1.26–3.51)
	0.004
	1.32 (1.01–1.71)
	0.041
	0.053
	2.42 (1.27–4.62)
	0.007
	1.56 (1.16–2.10)
	0.004
	0.105

	
	MCP–1
	2.68 (1.14–6.34)
	0.024
	1.22 (0.85–1.74)
	0.275
	0.059
	3.60 (0.98–13.29)
	0.054
	1.45 (0.92–2.28)
	0.105
	0.063

	
	MCP–2
	1.51 (0.76–3.02)
	0.243
	1.10 (0.82–1.47)
	0.538
	0.283
	2.01 (0.69–5.85)
	0.199
	1.28 (0.91–1.79)
	0.159
	0.210

	
	TNF–β
	1.36 (0.64–2.91)
	0.427
	1.02 (0.77–1.35)
	0.889
	0.301
	1.18 (0.43–3.25)
	0.743
	1.12 (0.79–1.59)
	0.522
	0.866

	
	TNF–RI
	1.50 (0.84–2.70)
	0.175
	1.09 (0.87–1.37)
	0.464
	0.181
	1.71 (0.66–4.46)
	0.272
	1.20 (0.92–1.56)
	0.170
	0.241

	
	TNF–RII
	3.70 (1.37–10.03)
	0.010
	1.07 (0.71–1.60)
	0.760
	0.005
	3.79 (1.02–14.09)
	0.047
	1.42 (0.86–2.35)
	0.167
	0.040

	
	IP–10
	1.35 (0.75–2.45)
	0.316
	1.23 (0.98–1.55)
	0.076
	0.680
	1.52 (0.69–3.37)
	0.299
	1.34 (1.03–1.75)
	0.031
	0.633

	
	SDF–1α
	2.36 (1.15–4.84)
	0.019
	1.12 (0.80–1.56)
	0.515
	0.024
	3.31 (1.25–8.77)
	0.016
	1.37 (0.95–1.98)
	0.089
	0.033

	
	GDF–15
	2.27 (1.46–3.53)
	<0.001
	1.24 (0.94–1.63)
	0.126
	0.016
	2.36 (1.36–4.09)
	0.002
	1.37 (0.99–1.89)
	0.055
	0.048

	
	PAI–1
	1.36 (0.32–5.89)
	0.679
	1.06 (0.60–1.88)
	0.840
	0.675
	1.58 (0.27–9.45)
	0.613
	1.19 (0.63–2.22)
	0.592
	0.656

	
	EGF
	1.28 (0.80–2.06)
	0.307
	1.14 (0.90–1.45)
	0.287
	0.614
	1.66 (0.81–3.40)
	0.168
	1.35 (1.01–1.80)
	0.042
	0.443

	
	HGF
	2.82 (1.28–6.23)
	0.010
	1.31 (0.88–1.94)
	0.186
	0.030
	4.92 (1.55–15.57)
	0.007
	1.45 (0.93–2.26)
	0.105
	0.007

	
	FGF–2
	1.60 (0.97–2.65)
	0.065
	1.25 (0.98–1.59)
	0.077
	0.277
	1.67 (0.91–3.06)
	0.099
	1.41 (1.07–1.87)
	0.015
	0.519

	
	VEGF–A
	3.63 (1.99–6.65)
	<0.001
	1.26 (0.91–1.73)
	0.160
	0.001
	3.67 (1.66–8.11)
	0.001
	1.67 (1.14–2.46)
	0.009
	0.025

	
	MMP–1
	2.80 (1.05–7.41)
	0.039
	1.47 (0.93–2.32)
	0.099
	0.169
	4.04 (1.34–12.22)
	0.013
	1.66 (0.88–3.14)
	0.118
	0.067



Statistics: Hazard Ratios (HR) and 95% Confidence Intervals (95% CI) were estimated using cause-specific Cox proportional hazards regression models. Bold values indicate statistical significance (p < 0.05). (*). Multivariable models were adjusted for relevant confounders (see Methods). (¥), The interaction P-value was derived from a Likelihood Ratio Test (LRT) comparing models with and without the sex-by-biomarker interaction term. As specified in the methods, raw p-values are presented for interaction tests to maximize signal detection in this exploratory analysis; no FDR correction was applied to these specific terms. Abbreviations: HR, Hazard ratio; aHR, adjusted HR; 95%CI, 95% of confidence interval; p, level of significance; LRT, likelihood ratio test; CD, cluster of differentiation; EGF, epidermal growth factor; FGF, fibroblast growth factor; GDF, growth differentiation factor; HGF, hepatocyte growth factor; IL, interleukin; IP, interferon gamma–induced protein; LAG, lymphocyte activation gene; MCP, monocyte chemoattractant protein; MMP, matrix metalloproteinase; PAI, Plasminogen Activator Inhibitor; PD–1, programmed cell death protein; PD–L, programmed death–ligand; SDF, stromal cell–derived factor; TIM, T–cell immunoglobulin and mucin domain; TNF, tumour necrosis factor; TNF–R, tumour necrosis factor receptor; VEGF, vascular endothelial growth factor.
