	Variable
	Best-case scenarios
	Worst-case scenarios

	
	HR
	P
	HR
	P

	GenderFemale
	0.938 (0.786-1.119)
	0.476
	0.87 (0.729-1.039)
	0.125

	age_group31-50
	3.08 (1.865-5.089)
	<0.001
	1.021 (0.617-1.691)
	0.934

	age_group>50
	2.664 (1.402-5.06)
	0.003
	0.712 (0.373-1.359)
	0.303

	MaritalstatusMarried
	1.645 (0.483-5.603)
	0.426
	3.021 (0.879-10.381)
	0.079

	MaritalstatusDivorced
	48.677 (6.431-368.458)
	<0.001
	64.182 (8.491-485.12)
	<0.001

	CD4_groupLP
	1.798 (1.414-2.287)
	<0.001
	1.311 (1.027-1.673)
	0.03

	BL_CD8
	1 (1-1)
	0.985
	1 (1-1)
	0.849

	BL_VL_group1e4-1e5
	1.141 (0.954-1.366)
	0.15
	1.05 (0.877-1.258)
	0.594

	BL_VL_group≥1e5
	1.214 (1.001-1.473)
	0.049
	1.133 (0.933-1.375)
	0.208

	HBsAgPositive
	2.461 (2.092-2.895)
	<0.001
	3.426 (2.914-4.027)
	<0.001

	Anti_HCVPositive
	19.056 (15.922-22.807)
	<0.001
	19.859 (16.663-23.669)
	<0.001

	BL_WBC
	1 (1-1.001)
	0.795
	1 (0.999-1)
	0.854

	BL_PLT
	1.001 (1-1.002)
	0.134
	1.002 (1.001-1.003)
	0.002

	BL_GLU
	1.029 (1.02-1.039)
	<0.001
	1.03 (1.021-1.039)
	<0.001

	BL_CREA
	1.003 (1.002-1.005)
	<0.001
	1.005 (1.003-1.006)
	<0.001

	BL_AST
	1.001 (1-1.002)
	0.065
	1.001 (1-1.002)
	0.13

	age_group31-50:MaritalstatusMarried
	0.726 (0.209-2.522)
	0.614
	0.389 (0.111-1.363)
	0.14

	age_group>50:MaritalstatusMarried
	1.264 (0.343-4.654)
	0.725
	0.687 (0.185-2.553)
	0.576

	age_group31-50:MaritalstatusDivorced
	0.02 (0.003-0.154)
	<0.001
	0.019 (0.002-0.15)
	<0.001

	age_group>50:MaritalstatusDivorced
	0.039 (0.005-0.312)
	0.002
	0.034 (0.004-0.269)
	0.001


TableS1 presents the chi-squared residual analysis results for each covariate and interaction term. 
chisq represents the chi-squared statistic, df denotes the degrees of freedom, and p indicates the significance level. A p-value < 0.05 denotes a significant deviation; the GLOBAL row shows the overall test result, used to assess the fit of the entire model.

