SUPPLEMENTARY MATERIALS
Supplementary Figure 1. The assumed relationship among leukocyte mitochondrial DNA copy number, serum high-sensitive C-reactive protein, risk of death
Supplementary Methods Measurement of Covariate Variables, Statistical Analyses, References
Supplementary Table 1. Characteristics of HALST Participants Excluded from This Study
Supplementary Table 2. Association of Baseline Leukocyte Mitochondrial DNA Copy Number with High-Sensitivity C-Reactive Protein Trajectory After Excluding Participants with High-Sensitivity C-Reactive Protein >10 mg/L During Follow-Up 
Supplementary Table 3. Association of Baseline Leukocyte Mitochondrial DNA Copy Number with High-Sensitivity C-Reactive Protein Trajectory After Excluding Participants with High-Sensitivity C-Reactive Protein >3 mg/L During Follow-Up 
Supplementary Table 4. Association between Estimated High-Sensitivity C-Reactive Protein Trajectory and Risk of Mortality
Supplementary Table 5. E-Values for the Association of Features of Estimated High-Sensitivity C-Reactive Protein Trajectory Over Time With Risk of Mortality in All Participants 
Supplementary Table 6. E-Values for the Association of Features of Estimated High-Sensitivity C-Reactive Protein Trajectory Over Time With Risk of Mortality after the Exclusion of Participants With High-Sensitivity C-Reactive Protein > 10 mg/L During Follow-Up 
Supplementary Table 7. E-Values for the Association of Features of Estimated High-Sensitivity C-Reactive Protein Trajectory Over Time With Risk of Mortality after the Exclusion of Participants With High-Sensitivity C-Reactive Protein > 3 mg/L During Follow-Up 

Supplementary Figure 1. The assumed relationship among leukocyte mitochondrial DNA copy number, serum high-sensitive C-reactive protein, risk of death.
The figure displayed the overall hypothesized relationships among leukocyte mitochondrial DNA copy number, longitudinal hs-CRP levels, and risk of death that this study aimed to test.[image: ]

Supplementary Methods
Measurement of Covariate Variables
BMI was defined as measured body weight in kilograms divided by the square of measured height in square meters. Hypertension was defined on the basis of each individual’s self-report doctor’s diagnosis, medication use, or an average measured blood pressure of ≥140/90 mmHg [1-3]. Diabetes mellitus was defined on the basis of each individual’s self-report doctor’s diagnosis, medication use, fasting blood glucose of 126 mg/dL or higher or hemoglobin A1c of ≥6.5% [2-4]. Chronic kidney disease was defined as an estimated glomerular filtration rate of <60 mL·min−1 (1.73 m2) −1 [5]. Other diseases were defined on the basis of each individual’s self-report doctor’s diagnosis [2]. Serum glucose, creatinine, triglycerides, HDL cholesterol, and LDL cholesterol were determined enzymatically using the ADVIA® 1800 Chemistry System (Siemens AG, Munich, Germany), with coefficients of variation of 1.13%, 3.13%, 1.78%, 2.00%, and 1.52%, respectively.
Statistical Analyses
[bookmark: _Hlk117368519]Based on the framework of the random effects joint model, the joint longitudinal and survival modeling applied in this study allows jointly analyzing two common types of outcomes in longitudinal studies, namely longitudinal and time-to-event outcomes [6-9]. A major feature of the joint longitudinal and survival modeling was the capacity of this modeling to properly account for the interdependency between the repeatedly measured longitudinal data process and the event time data process in a longitudinal study, leading to unbiased estimates. On the one hand, the modeling enables the analysis of longitudinal data (repeated measured hs-CRP) with informative censoring owing to the event's occurrence (death); on the other, unlike the traditional Cox model with a time-varying covariate, the modeling provides an accurate (unbiased) estimation of the associations between the endogenous time-varying covariate (hs-CRP) with biological variations and survival. As such, this single method offers a unique opportunity to unbiasedly and simultaneously estimate the associations of baseline exposure/treatment (leukocytes mtDNACN) with the longitudinal outcome (longitudinal hs-CRP levels) (Aim 1) and the association of the longitudinal outcome (longitudinal hs-CRP levels) with the time-to-event outcome (mortality risk) (Aim 2).
[bookmark: _Hlk120136443]The joint longitudinal and survival modeling in this study consisted of a longitudinal part (Equation 1) and a survival part (Equation 2). Let yij represents the measured hs-CRP levels of the ith participant at time tij, Yi(tij) represents the true hs-CRP levels of the ith participant at time tij., mi represents the leukocytes mtDNACN of the ith participant, and zki denotes the vector of covariates k (taking the values of the ith participant). Then
yij = Yi(tij) +eij 									(1)
[bookmark: _Hlk102416398]Yi(tij) = β0 + β0m mi + β0kzki + β1 tij + β1m mi tij + β1kzki tij + u0i + u1i tij
where eij represents the measurement error, u0i represents a participant-specific random intercept, and u1i represents a participant-specific random slope.
The survival part of the joint modeling is linked to the longitudinal part through Yi(tij). Let h(t|x) represents the hazard for death at time t for an observation with a predictor taking the value x. Then, on the basis of the current value parameterization,
[bookmark: _Hlk102417108]hi (t| Yi(t), zki) = h0(t) exp[αYi(t) + θkzki]						(2-1)
where h0(t) is the baseline hazard function and α denotes the parameter estimate of the association between the instantaneous hs-CRP level at time t and the risk of death. 
If we instead assume a cumulative effects parameterization, the survival part becomes
hi (t| Yi(t), zki) = h0(t) exp[γ + θkzki]					(2-2)
where γ denotes the parameter estimate of the association between the area under the hs-CRP trajectory curve up to time t and the risk of death.
[bookmark: _Hlk117374278][bookmark: _Hlk117374319]This joint longitudinal and survival modeling enabled us to test mainly two effects, namely: (1) the effect of the leukocytes mtDNACN on the longitudinal serum hs-CRP levels (β0m + β1m t), (2) the effect of the longitudinal serum hs-CRP levels on the time to death (α for the instantaneous hs-CRP level and γ for the area under the hs-CRP trajectory curve).
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[bookmark: _Hlk108891310][bookmark: _Hlk106016691][bookmark: OLE_LINK2][bookmark: _Hlk500577387][bookmark: _Hlk500577214]Supplementary Table 1. Characteristics of HALST Participants Excluded from This Study a
	
	Excluded
	Included
	

	Characteristics
	(n = 1,735)
	(n = 3,928)
	P b

	High-sensitivity C-reactive protein, median (interquartile range), mg/L
	4.19 (2.80-7.55)
	0.39 (0.16-0.83)
	<.001

	Age, years
	70.5 (8.4)
	69.1 (8.1)
	<.001

	Women, n (%)
	928 (53.5)
	2060 (52.4)
	0.469

	Education
	
	
	

	Illiteracy, n (%)
	248 (14.3)
	370 (9.4)
	<.001

	Elementary school, n (%)
	837 (48.2)
	1667 (42.4)
	

	Junior high school, n (%)
	206 (11.9)
	447 (11.4)
	

	≥ High school, n (%)
	442 (25.5) 
	1444 (36.8)
	

	Smoking
	
	
	

	Never, n (%)
	1171 (67.5)
	2830 (72.1)
	<.001

	Former smoker, n (%)
	305 (17.6)
	634 (16.1)
	

	Current smoker, n (%)
	259 (14.9)
	464 (11.8)
	

	Hypertension, n (%)
	1028 (59.3)
	1988 (50.6)
	<.001

	Diabetes mellitus, n (%)
	556 (32.1)
	1021 (26.0)
	<.001

	Cardiovascular disease, n (%)
	416 (24.0)
	799 (20.3)
	.002

	Stroke, n (%)
	115 (6.6)
	188 (4.8)
	.005

	Lung disease, n (%)
	74 (4.3)
	116 (3.0)
	.013

	Chronic kidney disease, n (%)
	314 (18.1)
	559 (14.2)
	<.001


a Data are mean (standard deviations) unless otherwise specified.
b Continuous variables were analyzed using a one-way analysis of variance, whereas categorical variables (proportions) were analyzed using the chi-square test
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[bookmark: _Hlk117278044]Supplementary Table 2. Association of Baseline Leukocyte Mitochondrial DNA Copy Number with High-Sensitivity C-Reactive Protein Trajectory After Excluding Participants with High-Sensitivity C-Reactive Protein >10 mg/L During Follow-Up a
	Model
	
	Model 1
	
	
	Model 2
	

	Variable
	Effects b
	95% CI
	P
	Effects b
	95% CI
	P

	Intercept
	0.00
	-0.04 to 0.03
	.788
	-2.55
	-2.99 to -2.11
	<.001

	Mitochondrial DNA copy number
	-0.06
	-0.09 to -0.03
	<.001
	-0.05
	-0.07 to -0.02
	.002

	Age
	
	
	
	0.01
	0.01 to 0.02
	<.001

	Sex
	
	
	
	
	
	

	Women
	
	
	
	
	(Reference)
	

	Men
	
	
	
	-0.24
	-0.32 to -0.17
	<.001

	Smoking
	
	
	
	
	
	

	Never
	
	
	
	
	(Reference)
	

	Former smoker
	
	
	
	0.15
	0.06 to 0.25
	.002

	Current smoker
	
	
	
	0.27
	0.17 to 0.37
	<.001

	BMI
	
	
	
	0.06
	0.05 to 0.07
	<.001

	Serum triglycerides
	
	
	
	0.001
	0.001 to 0.002
	<.001

	Serum high-density lipoprotein cholesterol
	
	
	
	-0.005
	-0.007 to -0.002
	<.001

	Serum low-density lipoprotein cholesterol
	
	
	
	0.004
	0.003 to 0.005
	<.001

	Hypertension
	
	
	
	0.02
	-0.04 to 0.08
	.514

	Chronic kidney disease
	
	
	
	0.10
	0.01 to 0.19
	.038


[bookmark: _Hlk101731100]a The results of the longitudinal part of the joint analysis, in which the association between the baseline leukocyte mitochondrial DNA copy number and the serum high-sensitivity C-reactive protein levels (both of which were natural log-transformed and standardized) was modeled using linear mixed regression with adjustment for other model variables.
[bookmark: _Hlk120195180]b Change in high-sensitivity C-reactive protein levels (in 1 standard deviation). 



Supplementary Table 2. Association of Baseline Leukocyte Mitochondrial DNA Copy Number with High-Sensitivity C-Reactive Protein Trajectory After Excluding Participants with High-Sensitivity C-Reactive Protein >10 mg/L During Follow-Up (continued) a
	Model
	
	Model 1
	
	
	Model 2
	

	Variable
	Effects b
	95% CI
	P
	Effects b
	95% CI
	P

	Time
	0.06
	0.05 to 0.07
	<.001
	0.03
	0.01 to 0.04
	.001

	Mitochondrial DNA copy number x time
	0.00
	0.00 to 0.01
	.87
	Not included
	
	

	Sex x time
	
	
	
	
	
	

	Women
	
	
	
	
	(Reference)
	

	Men
	
	
	
	0.02
	0.00 to 0.04
	.018

	Education x time
	
	
	
	
	
	

	Illiteracy
	
	
	
	0.07
	0.03 to 0.10
	<.001

	Elementary school
	
	
	
	0.03
	0.01 to 0.05
	.001

	Junior high school
	
	
	
	0.02
	0.00 to 0.05
	.088

	≥ High school
	
	
	
	
	(Reference)
	

	Chronic kidney disease x time
	
	
	
	0.04
	0.01 to 0.07
	.006


a The results of the longitudinal part of the joint analysis, in which the association between the baseline leukocyte mitochondrial DNA copy number and the serum high-sensitivity C-reactive protein levels (both of which were natural log-transformed and standardized) was modeled using linear mixed regression with adjustment for other model variables.
b Change in high-sensitivity C-reactive protein levels (in 1 standard deviation).


[bookmark: _Hlk117278067]Supplementary Table 3. Association of Baseline Leukocyte Mitochondrial DNA Copy Number with High-Sensitivity C-Reactive Protein Trajectory After Excluding Participants with High-Sensitivity C-Reactive Protein >3 mg/L During Follow-Up a
	Model
	
	Model 1
	
	
	Model 2
	

	Variable
	Effects b
	95% CI
	P
	Effects b
	95% CI
	P

	Intercept
	-0.04
	-0.08 to -0.01
	.009
	-2.64
	-3.08 to -2.20
	<.001

	Mitochondrial DNA copy number
	-0.05
	-0.09 to -0.02
	.001
	-0.04
	-0.07 to -0.01
	.009

	Age
	
	
	
	0.01
	0.01 to 0.02
	<.001

	Sex
	
	
	
	
	
	

	Women
	
	
	
	
	(Reference)
	

	Men
	
	
	
	-0.23
	-0.31 to -0.15
	<.001

	Smoking
	
	
	
	
	
	

	Never
	
	
	
	
	(Reference)
	

	Former smoker
	
	
	
	0.15
	0.05 to 0.25
	.002

	Current smoker
	
	
	
	0.28
	0.17 to 0.38
	<.001

	BMI
	
	
	
	0.06
	0.05 to 0.07
	<.001

	Serum triglycerides
	
	
	
	0.001
	0.001 to 0.002
	<.001

	Serum high-density lipoprotein cholesterol
	
	
	
	-0.004
	-0.006 to -0.001
	.003

	Serum low-density lipoprotein cholesterol
	
	
	
	0.003
	0.003 to 0.004
	<.001

	Hypertension
	
	
	
	0.02
	-0.04 to 0.08
	.496

	Chronic kidney disease
	
	
	
	0.08
	-0.01 to 0.18
	.077



a The results of the longitudinal part of the joint analysis, in which the association between the baseline leukocyte mitochondrial DNA copy number and the serum high-sensitivity C-reactive protein levels (both of which were natural log-transformed and standardized) was modeled using linear mixed regression with adjustment for other model variables.
b Change in high-sensitivity C-reactive protein levels (in 1 standard deviation). 


Supplementary Table 3. Association of Baseline Leukocyte Mitochondrial DNA Copy Number with High-Sensitivity C-Reactive Protein Trajectory After Excluding Participants with High-Sensitivity C-Reactive Protein >3 mg/L During Follow-Up (continued) a
	Model
	
	
	Model 1
	
	
	Model 2
	

	Variable
	Effects b
	
	95% CI
	P
	Effects b
	95% CI
	P

	Time
	0.02
	
	0.01 to 0.03
	<.001
	0.01
	-0.01 to 0.02
	.361

	Mitochondrial DNA copy number x time
	0.00
	
	0.00 to 0.01
	.236
	Not included
	
	

	Sex x time
	
	
	
	
	
	
	

	Women
	
	
	
	
	
	(Reference)
	

	Men
	
	
	
	
	0.01
	-0.01 to 0.02
	.99

	Education x time
	
	
	
	
	
	
	

	Illiteracy
	
	
	
	
	0.05
	0.02 to 0.08
	.001

	Elementary school
	
	
	
	
	0.02
	0.00 to 0.04
	.018

	Junior high school
	
	
	
	
	0.01
	-0.01 to 0.04
	.258

	≥ High school
	
	
	
	
	
	(Reference)
	

	Chronic kidney disease x time
	
	
	
	
	0.01
	-0.01 to 0.04
	.408


a The results of the longitudinal part of the joint analysis, in which the association between the baseline leukocyte mitochondrial DNA copy number and the serum high-sensitivity C-reactive protein levels (both of which were natural log-transformed and standardized) was modeled using linear mixed regression with adjustment for other model variables.
b Change in high-sensitivity C-reactive protein levels (in 1 standard deviation).



Supplementary Table 4. Association between Estimated High-Sensitivity C-Reactive Protein Trajectory and Risk of Mortality a
	
	All
	[bookmark: _Hlk101706731]Excluding participants (n=82) with hs-CRP >10 mg/L during follow-up 
	Excluding participants (n= 319) with hs-CRP >3 mg/L during follow-up

	Trajectory feature
	Hazard ratio b
	95% CI
	P
	Hazard ratio b
	95% CI
	P
	Hazard ratio b
	95% CI
	P

	[bookmark: _Hlk117316862]Area under hs-CRP trajectory curve (mg/L × years)
	
	
	
	
	
	
	
	
	

	Unadjusted
	1.05
	1.04 to 1.07
	<.001
	1.05
	1.03 to 1.07
	<.001
	1.04
	1.01 to 1.07
	<.001

	Multivariable adjusted c
	1.03
	1.02 to 1.04
	<.001
	1.03
	1.02 to 1.04
	<.001
	1.02
	1.01 to 1.04
	<.001


[bookmark: _Hlk107858447]a Hs-CRP, high-sensitivity C-reactive protein.
b Hazard ratio per 1 standard deviation increase in hs-CRP levels × years. 
c Adjusted for age, sex, educational level, smoking status, obesity (BMI), dyslipidemia (serum triglycerides, HDL cholesterol, LDL cholesterol), hypertension, cardiometabolic diseases (diabetes mellitus, stroke, cardiovascular disease), lung disease, and chronic kidney disease.



[bookmark: _Hlk101650106]Supplementary Table 5. E-Values for the Association of Features of Estimated High-Sensitivity C-Reactive Protein Trajectory Over Time With Risk of Mortality in All Participants a
	Trajectory features
	Hazard ratio b
	95% CI
	E-value
	95% CI

	Instantaneous hs-CRP level
	
	
	
	

	Unadjusted
	1.36
	1.27 to 1.46
	1.79
	1.64

	Multivariable adjusted c
	1.22
	1.14 to 1.30
	1.56
	1.42

	Area under hs-CRP trajectory curve
	
	
	
	

	Unadjusted
	1.05
	1.04 to 1.07
	1.23
	1.19

	Multivariable adjusted c
	1.03
	1.02 to 1.04
	1.17
	1.14


[bookmark: _Hlk107858580]a Hs-CRP, high-sensitivity C-reactive protein.
b Hazard ratio per 1 standard deviation increase in hs-CRP levels.
c Adjusted for age, sex, educational level, smoking status, obesity (BMI), dyslipidemia (serum triglycerides, HDL cholesterol, LDL cholesterol), hypertension, cardiometabolic diseases (diabetes mellitus, stroke, cardiovascular disease), lung disease, and chronic kidney disease.

[bookmark: _Hlk108891386]Supplementary Table 6. E-Values for the Association of Features of Estimated High-Sensitivity C-Reactive Protein Trajectory Over Time With Risk of Mortality after the Exclusion of Participants With High-Sensitivity C-Reactive Protein > 10 mg/L During Follow-Up a
	Trajectory features
	Hazard ratio b
	95% CI
	E-value
	95% CI

	Instantaneous hs-CRP level
	
	
	
	

	Unadjusted
	1.37
	1.25 to 1.48
	1.79
	1.60

	Multivariable adjusted c
	1.21
	1.11 to 1.31
	1.54
	1.37

	Area under hs-CRP trajectory curve
	
	
	
	

	Unadjusted
	1.05
	1.03 to 1.07
	1.23
	1.18

	Multivariable adjusted c
	1.03
	1.02 to 1.04
	1.16
	1.12


[bookmark: _Hlk107858662]a Hs-CRP, high-sensitivity C-reactive protein.
b Hazard ratio per 1 standard deviation increase in hs-CRP levels.
c Adjusted for age, sex, educational level, smoking status, obesity (BMI), dyslipidemia (serum triglycerides, HDL cholesterol, LDL cholesterol), hypertension, cardiometabolic diseases (diabetes mellitus, stroke, cardiovascular disease), lung disease, and chronic kidney disease.

Supplementary Table 7. E-Values for the Association of Features of Estimated High-Sensitivity C-Reactive Protein Trajectory Over Time With Risk of Mortality after the Exclusion of Participants With High-Sensitivity C-Reactive Protein > 3 mg/L During Follow-Up a
	Trajectory features
	Hazard ratio b
	95% CI
	E-value
	95% CI

	Instantaneous hs-CRP level
	
	
	
	

	Unadjusted
	1.37
	1.20 to 1.54
	1.80
	1.52

	Multivariable adjusted c
	1.19
	1.06 to 1.31
	1.50
	1.25

	Area under hs-CRP trajectory curve
	
	
	
	

	Unadjusted
	1.04
	1.01 to 1.07
	1.19
	1.08

	Multivariable adjusted c
	1.02
	1.01 to 1.04
	1.15
	1.10


a Hs-CRP, high-sensitivity C-reactive protein.
b Hazard ratio per 1 standard deviation increase in hs-CRP levels.
c Adjusted for age, sex, educational level, smoking status, obesity (BMI), dyslipidemia (serum triglycerides, HDL cholesterol, LDL cholesterol), hypertension, cardiometabolic diseases (diabetes mellitus, stroke, cardiovascular disease), lung disease, and chronic kidney disease.
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