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METHODS

Definition of the end-points

The main end-pointsincluded the blood pressure change, and the total cardiovascular diseases (defined as
nonfatal myocardial infraction [MI] or fatal coronary heart disease [CHD], and stroke). Blood pressure was
measured according to the JNC7 recommendation that patients should be seated quietly for at least 5 minutes in
a chair, and arm supported at heart level [1]. All patients received at least two measurements and the average
recorded. Caffeine, exercise, and smoking should be avoided for at least 30 minutes before measurement.

The diagnosis of myocardial infraction was confirmed if met the criteria of the World Health Organi zation
(WHO) of the symptoms such as retrosternal pain last for at least 30 minutes and not relieve after taking
nitroglycerine, and either electrocardiographic abnormal observed or elevated cardiac enzyme levels [2]. Fatal
CHD was recognized to have occurred these situations: fatal M1 confirmed by hospital records; CHD or Ml as the
main cause of death on the death certificate [3]. Stroke was diagnosed according to the WHO criteria definition
as “the sudden onset of focal (or global) deficit of cerebral function lasting more than 24 hours (except interrupted
by surgery or death)” confirmed by a brain computed tomography or magnetic resonance [4].
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Supplementary Table 1. Comparisons of characteristics between total patients and those providing baseline

blood samples in the cohort.

Total patients

Patients with

Characteristics in the cohort (n=3,671) baseline blood samples (n=1,382) P value”
Age, years 61.4+10.6 61.7 £9.7 0.39
Men, No. (%) 1,051 (41.3%) 430 (38.8%) 0.16
BMI, kg/m? 26.0 £3.4 26.2 £3.1 0.13
Waist-to-hip ratio 0.90 +0.06 0.90 +0.05 0.91
Systolic BP, mm Hg 155+23 15921 <0.001
Diastolic BP, mm Hg 88 +12 89 +12 0.13
Current smoking status, % 19.6 18.8 0.59
Current alcohol intake, % 21.1 18.0 0.04
Medical history, %

Diabetes mellitus 205 23.8 0.03

Cardiovasculardiseases 36.7 41.8 <0.001

Abbreviations: BMI, body massindex; BP, blood pressure. Data are given mean +SD.
P value was calculated by the chi-square test for categorical variables and by the ttest for continuous variables between the total patients and patients

with baseline blood samples.

Supplementary Table 2. Characteristics of patients with or without the follow-up blood samples.

Included patients with

Excluded patients without

Characteristics follow-up blood samples follow-up blood samples P value”
(n=1,108) (n=274)

Age, years 61.7 £9.7 61.0+9.9 0.73
Men, No. (%) 430 (38.8%) 135 (49.3%) 0.002
BMI, kg/m? 26.2 +3.1 26.3+3.4 0.75
Waist-to-hip ratio 0.90 +0.05 0.90 +0.06 0.60
Systolic BP, mm Hg 160+21 162 +21 0.25
Diastolic BP, mm Hg 89 +12 90 +12 0.21
Fasting serum glucose, mmol/L 6.2%1.7 6.3x1.7 0.51
Lipids, mmol/L

Totalcholesterol 57+11 56 %09 0.26

Triglycerides 1.6 (1.1-2.3) 15(1.1-2.2) 0.67

HDL-C 1.3+0.3 1.3+0.3 0.77

LDL-C 3.6=x09 35+08 0.55
Current smoking status, % 18.8 12.7 0.08
Current alcohol intake, % 18.0 115 0.06
Medical history, %

Diabetes mellitus 23.8 175 0.26

Cardiovasculardiseases 418 37.6 0.34

Abbreviations: BMI, body mass index; BP, blood pressure; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol.
Data are given mean £SD, or median (interquartile range).
“P value was calculated by the chi-square test for categorical variables, or the t test for continuous variables, or the Mann-Whitney U test for trigly cerides
between the included patients and the excluded patients without follow-up blood samples.
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Supplementary Table 3. Characteristics of patients with or without receiving antihypertensive treatmentsat

recruitment.

Patients with

Patients without

Characteristics antihypertensive antihypertensive P value”
treatment (n=961) treatment (n=147)

Age, years 61.9 +9.6 60.4 +£10.6 0.09
Men, No. (%) 363 (37.8%) 67 (45.6%) 0.08
BMI, kg/m? 26.3+3.1 26.0+3.1 0.33
Waist-to-hip ratio 0.90 +0.05 0.90 +0.05 0.88
Systolic BP, mm Hg 159 +21 160 +19 0.77
Diastolic BP, mm Hg 88 +12 90 +11 0.30
Fasting serum glucose, mmol/L 6.2+1.7 6.3+1.9 0.66
Lipids, mmol/L

Total cholesterol 57x11 58+x1.1 0.82

Triglycerides 1.6 (1.1-2.3) 1.6 (1.1-2.4) 0.70

HDL-C 1.3+0.3 1.3+0.3 0.92

LDL-C 3.6+0.9 3.6 +0.9 0.53
Current smoking status, % 18.0 23.8 0.11
Current alcohol intake, % 16.9 25.2 0.06
Medical history, %

Diabetes mellitus 24.0 224 0.76

Cardiovascular diseases 44.4 24.5 <0.001
Baseline telomere length, Lg T/S ratio 0.13 +£0.22 0.11 +0.19 0.46

0.04 0.2 0.06 0.2 0.28

Annual telomere attrition rate, Lg T/S ratio

Abbreviations: BMI,body mass index; BP, blood pressure; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol.
Data are given mean +£SD, or median (interquartile range). The leukocytes telomere length was expressed as Lg T/S ratio.

“P value was calculated by the chi-square test for categorical variables, or the t test for continuous variables, or the Mann-Whitney U test for trigly cerides
between the two groups.
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Supplementary Table 4. Predictors of annualtelomere attrition rate asa continuousvariable

Annual telomere attrition rate

Adjusted g

Variables S coefficient’ P value' > P valuet
coefficient?
Age, years -0.04 0.21 -0.12 <0.001
BMI, kg/m? -0.005 0.86 0.01 0.67
Waist-to-hip ratio -0.03 0.40 -0.04 0.17
Systolic BP, mm Hg 0.03 0.32 0.001 0.96
Diastolic BP, mm Hg 0.001 0.98 0.03 0.24
Fasting serum glucose, mmol/L 0.04 0.19 0.001 0.97
Serum creatine, pmol/L -0.02 0.60 -0.04 0.13
Total cholesterol, mmol/L 0.007 0.83 0.01 0.59
Triglycerides, mmol/L 0.01 0.66 0.02 0.49
HDL-C, mmol/L 0.003 0.92 <0.001 0.99
LDL-C, mmol/L -0.03 0.35 -0.01 0.64
Current smoking status -0.01 0.72 0.02 0.49
Current alcohol intake 0.03 0.35 0.02 0.55

Abbreviations: BMI, body mass index; BP, blood pressure; HDL -C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein
cholesterol.

“Telomere length was presented as Lg T/S ratio.

"The B coefficientand P value were calculated by linear regression analysis.

{Adjusted Bcoefficientand P value were obtained by linear regression analysis after adjustment for baseline telomere length.

© 2019. Zhang Set al. Published online at http://www.aginganddisease.org/EN/10.14336/AD.2019.0721



http://www.aginganddisease.org/EN/10.14336/AD.2019.0721

SUPPLEMENTARY DATA

Supplementary Table 5. Characteristics of patients with different stages of baseline blood pressure.

Patients with Patients with stage 1 Patients with stage 2 Patients with stage 3
Characteristics controlled BP hypertension (n=380) hypertension (n=379) hypertension (n=205) P value®
(n=144)
Age, years 59.5 +8.9 60.5 +9.6 62.8 £9.9% 63.5 £9.7%# <0.001
Men, No. (%) 53 (36.8%) 145 (38.2%) 146 (38.5%) 86 (42.0%) 0.76
BMI, kg/m? 26.3£3.2 26.2+3.1 26.0 £3.1 26.7 £3.1 0.05
Waist-to-hip ratio 0.90 £0.05 0.90 £0.05 0.90 +0.06 0.90 £0.05 0.91
Systolic BP, mm Hg 129 +7 148 7% 166 8" 189 +14% <0.001
) ) <0.001
Diastolic BP, mm Hg 79 =6 86 +7% 90 +11% 96 +16™
Fasting serum 59+13 6.2+17 6.2+2.1 6.5 +2.1% 0.01
glucose, mmol/L
Lipids, mmol/L
Total cholesterol 55+1.0 57+1.1 57+1.1 57+1.1 0.82
Triglycerides 15(1.2-2.2) 1.7 (1.1-2.3) 1.7 (1.1-2.4) 1.6 (1.1-2.5) 0.70
HDL-C 1.3+0.2 1.3+0.3 1.3+0.3 1.4+0.3 0.50
LDL-C 35+08 3.6+09 3.6+09 3.6+0.8 0.63
OC/Ourrent smoking status, 20.8 19.2 16.9 20.0 067
(()3/0urrent alcohol intake, 176 16.1 18.6 20.6 058
Medical history, %
Diabetes mellitus 20.1 24.2 23.7 25.9 0.67
422 48.8
Cardiovascular diseases 40.3 38.2 0.10
Leukocytes telomere
length, Lg T/S ratio
At baseline 0.17 £0.23 0.12 +0.21% 0.13 +0.22% 0.11 +0.21% 0.14
At follow-up 0.26 £0.25 0.24 £0.27 0.24 £0.29 0.24 £0.28 0.76

Abbreviations: BMI, body mass index; BP, blood pressure; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein
cholesterol; T, telomere repeat copy; S, single-copy gene globin copy. Data were given as mean +=SD, number (%), or median (interquartile range).
The leukocytes telomere length was expressed as Lg T/S ratio.

The controlled BP was defined as BP<140/90 mm Hg, stage 1 as SBP 140-159 mmHg and/or DBP 90-99 mm Hg, stage 2 as SBP 160-179 mmHg
and/or DBP 100-109 mm Hg, and stage 3 as SBP >180 mm Hg, and/or DBP>110 mm Hg [5].

*P values were calculated among the different stages of hypertension by the chi-square test for categorical variables, the ANOV A test for continuous
variables, or the Kruskal-Wallis test for triglycerides.

#P<0.05, #P<0.001, two-sample comparisons between patients with controlled BP and those with stage 1, or stage 2, or stage 3 hypertension,
respectively. The student t-test was used for comparison of continuous variables, the chi-square test for categorical variables, and the Mann-Whitney
U test for triglycerides.
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Supplementary Table 6. Blood pressure lowering in the lengthen and shorten groups during 2014-2016 stratified by age
and gender.

Mean (95%Cl) of BP change’, Adjusted mean (95%Cl) of BP Mean difference
mm Hg change’, mm Hg (95%Cl) of BP
Variables change between value
Shorten group Lengthen group Shorten group Lengthengroup  shortenand lengthen
group’, mmHg
ASBP
Totalsample(1,108) -7.9(-10.2,-56) -11.9(-137,-10.2) -6.9(-10.1,-29) -10.2(-128,-76)  ~5-3(6.2.-0.3) 0.03
Men (n=430) -9.7(-133,-60) -12.1(-149,-9.3)  -9.1(-134,-48) -10.5(-139,-70)  ~14(-6.0.3.1) 0.56
Women (n=678) 6.7(-9.7,-38)  -11.8(-140,-10.2) -8.1(-132,-31) -12.5(-172,-79)  ~44(:8.2-06) 0.02
<60 years (\=506)  -5.4(-8.5,-22)  -12.2(-146,-9.8)  -5.6(-9.5,-17)  -11.3(-14.3,-8.3) -5.7(-9.9-16) 0.007
>60years (n=602)  -9.9(-13.1,-66) -11.6(-142,-9.1)  -8.2(-118,-46) -8.9 (-118,-59) -0.7(-4.8,35) 0.75
ADBP
Totalsample(1,108) -2.1(-3.1,-10)  -3.1(-4.0,-2.1) 14(-3.1,03)  -2.3(-3.7,-0.9) -0.9(-2.5,07) 0.29
Men (n=430) 2.9(-48-11)  -42(-58-27) 1.9(-43,05)  -2.6(-4.5,-0.7) -0.7(-3318) 0.57
Women (n=678) 15(-2.8,-02)  -2.3(-3.5,-1.2) 27(-6.6,12)  -3.9(-7.8,-0.03) -1.2(-3.2,09) 0.27
<60 years (=506)  -1.7(-3.4,-0.1)  -4.1(-5.5,-2.8) 1.9(-4306)  -4.4(-6.3-25) -2.5(-5.0,-0.1) 0.03
>60years (1=602)  -2.3(-3.8,-09)  -2.1(-3.3,-0.9) 1.6(-3.6,04)  -0.7(-2.5,10) 0.9(-1.23.0) 0.42
APP
Totalsample(1,108) -5.8(-7.7,-39)  -8.8(-10.2,-75)  -55(-8.1,-29)  -7.9(-10.0,-538) -2.4(-4.9,-0.0) 0.04
Men (n=430) 6.7(-9.6,-38) -7.8(-100,-57)  -7.2(-10.6,-38) -7.9 (-10.6,-52) -0.7(-4.3,29) 0.72
Women (n=678) 5.2(-7.8,-27)  -95(-113,-77)  -4.9(-7.8,-20) -8.1(-10.3,-59) -3.2(-6.3,-0.1) 0.04
<60 years (n=506)  -3.6(-6.2,-1.0)  -8.1(-9.8,-6.4) 43(-73,-13)  -7.4(-9.7,-5.2) -3.1(-6.1,-0.1) 0.04
>60years (n=602)  -7.6(-10.3,-48) -9.5(-116,-74)  -6.5(-9.6,-34)  -7.9 (-10.4,-54) -14(-4.9,21) 0.43

Abbreviations: SBP, systolic blood pressure; DBP, diastolic blood pressure; PP, pulse pressure (PP=SBP-DBP); Cl, confidence
interval.

“Mean (95%Cl) was calculated by the t test.

TAdjusted mean (95%CI) and P value were examined by generalized linear model which adjusted for baseline characteristics
including age, gender (except for the gender stratification), smoking and alcohol status, medical history, leukocytes telomere length,
the stage of baseline blood pressures, and changes in BMI, waist-to-hip, serum fasting glucose, total cholesterol, triglycerides, HDL-
C, and LDL-C from 2014 to 2016.
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Supplementary Table 7. Effects of antihypertensive drugs on BP lowering in the lengthen and shorten groups during

2014-2016.
Mean (95%Cl) of BP change’, Adjusted mean (95%ClI) of BP Mean difference
. mm Hg change’, mmHg (95%CI) of BP change p
Variables betweenshortenand )6’
Shorten group Lengthengroup Shorten group Lengthengroup  |engthen group’, mm Hg
ASBP
CCB (n=744) 0 0. ) -14.5(-16.7,- aaf. ) -14.2(-179,- -5.4(-9.7,-1.1) 0.01
9.9(-12.9,-6.9) 12.3) 8.8(-133,-4.2) 10.5)
ARB (n=590)  -7.4(-10.7,-41) -12.2(-146,-9.9) -7.3(-10.6,-40)  -12.0(-143,-9.1) -4.7(-8.7,-0.6) 0.02
_Diuretic 7.6 (-11.9,-32) -12.1(-156,-8.5) -11.2(-170,-5.4)  -13.8(-185,-9.1) -2.6(-9.2,4.0) 0.44
(n=300)
ADBP
CCB (n=744) -25(-3.9,-1.0)  -4.1(-5.3,-3.0) -1.8(-4.1,-0.4) -3.7(-5.5,-1.9) -1.9(-4.0,03) 0.08
ARB (n=590)  -2.0(-3.6,-0.4)  -3.3(-4.5,-2.0) -2.5(-4.3,-0.8) -3.9(-5.2,-2.6) -1.4(-3.4,07) 0.20
Diuretic -24(-45,-03) -4.2(-6.1,-2.3) -2.7(-5.7,02) -4.1(-6.5,-1.8) -1.4(-4.7,19) 0.41
(n=300)
APP
CCB (n=744) -7.4(-9.9,-49)  -10.4(-12.1,-8.7) -6.9(-10.4,-34)  -10.5(-134,-7.6) -3.6(-6.9,-0.3) 0.03
ARB (n=590)  -5.3(-8.0,-2.6)  -8.9(-10.8,-7.1) -5.1(-7.7,-2.5) -8.6 (-10.5,-6.8) -3.5(-6.7,-0.3) 0.03
Diuretic -5.1(-8.6,-1.7)  -7.9(-10.6,-5.2) -8.4(-129,-40)  -9.6(-13.2,-6.0) -1.2(-6.3,3.9) 0.65
(n=300)

Abbreviations: SBP, systolic blood pressure; DBP, diastolic blood pressure; PP, pulse pressure (PP=SBP-DBP); CCB, calcium channel
blocker; ARB, angiotensin receptor blocker; Cl, confidence interval.
“Mean (95%Cl) was calculated by the t test. TAdjusted mean (95%CI) and P value were examined by generalized linear model which
adjusted for the covariates mentioned in the footnote of Supplementary Table 6.
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Supplementary Table 8. The association of annualtelomere attrition rate with cardiovasculareventsduring 2014-2016.

Qutcomes The shorten group  The lengthen group P value
Total patients (n=1,108) 386 722
Total CVD, n 30 40
Person-years 826 1,568
HR (95% CI), Model I*. 1.0 0.73 (0.44-1.19) 0.21
HR (95% CI), Model 11" 1.0 0.77 (0.47-1.27) 0.31
Coronary heart diseases, n 15 18
Person-years 839 1,585
HR (95% CI), Model I” 1.0 0.49 (0.22-1.09) 0.08
HR (95% CI), Model 117 1.0 0.71 (0.35-1.43) 0.33
Stroke, n 17 23
Person-years 834 1,576
HR (95% CI), Model I” 1.0 0.77 (0.39-1.52) 0.45
HR (95% CI), Model I 1.0 0.75 (0.37-1.49) 0.41
Patients with CCB therapy (n=781) 251 493
Total CVD, n 23 30
Person-years 537 1,069
HR (95% CI), Model I” 1.0 0.66 (0.38-1.15) 0.14
HR (95% CI), Model 11 1.0 0.60 (0.34-1.06) 0.08
Patients with ARB therapy (n=590) 192 398
Total CVD, n 9 22
Person-years 418 863
HR (95% CI), Model I” 1.0 1.10 (0.46-2.64) 0.84
HR (95% CI), Model 11 1.0 1.30 (0.56-3.02) 0.55
Patients with diuretic therapy (n=300) 104 196
Total CVD, n 8 10
Person-years 223 426
HR (95% CI), Model I” 1.0 0.52 (0.19-1.46) 0.21
HR (95% CI), Model I 1.0 0.56 (0.19-1.63) 0.29

Abbreviations: HR, hazard ratio; Cl, confidence interval; CCB, calcium channel blocker; ARB, angiotensin receptor blocker; CVD,
cardiovascular disease.

HR (95% CI) and P value were examined by the Cox proportional-hazards regression model.

“Model | adjusted for baseline characteristics including age, gender, BMI, waist-to-hip, smoking and alcohol status, medical history,
leukocytes telomere length, serum fasting glucose, total cholesterol, triglycerides, HDL-C, and LDL-C. "Model 11 further adjusted for
changes in BMI, serum fasting glucose, total cholesterol, triglycerides, HDL-C, and LDL-C from 2014 to 2016, besides the covariates
in Model 1.
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3,671 primary hypertensive patients were identified and
recruited in this prospective community-based cohort

A 4
1,382 patients provided blood samples at baseline

Excluding patients not reachable to obtain
blood samples at follow-up (n=185)

y

A\ 4

1,197 patients were collected blood samples both at follow-up

Excluding blood samples with poor quality
(n=89)

A 4

\4

1,108 patients available with blood samples both at baseline and
follow-up were included in the analysis

744 patients with calcium channel blocker therapy

590 patients with angiotensin receptor blocker therapy
87 patients with angiotensin converting enzyme inhibitor
24 patients with beta-blocker

300 patients with diuretic

Supplementary Figure 1. Flowchart of the current analysis.
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Supplementary Figure 2. The frequency distribution of baseline telomere length and follow-
up telomere length in this cohort. (A) Skewed distribution of baseline telomere length of
leukocytes; (B) Skewed distribution of follow-up telomere length of leukocytes; (C) Normalized
distribution of Lg-transformed baseline telomere length of leukocytes; (D) Normalized
distribution of Lg-transformed follow-up telomere length of leukocytes.
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Supplementary Figure 3. The inverse correlations between age and
telomere length at baseline and at follow-up. (A) Linear regression
between baseline telomere length and age, g value was -0.14 (P<0.001);
(B) Linear regression between follow-up telomere length and age, S value
was -0.16 (P<0.001).
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Supplementary Figure 4. The frequency distribution of annual telomere
attrition rate during 2014-2016. The annual telomere attrition rate was calculated
using the formula: (follow-up telomere length - baseline telomere length)/follow-up
years, in which telomere length was transformed as Lg T/S ratio. All participants
were categorized into two groups, of those who experienced telomere length
shortening (annual rate of telomere attrition <0) were categorized as “shorten group”,
and those who experienced an increase of telomere length (annual rate of telomere
attrition >0) as “lengthen group”.
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Supplementary Figure 5. No correlations between baseline
telomere length and blood pressure change during 2014-
2016. Abbreviations: SBP, systolic blood pressure; PP, pulse
pressure. (A) Linear regression between baseline telomere length
and SBP change, § value was 0.04 (P=0.25); (B) Linear
regression between baseline telomere length and PP change, S
value was 0.04 (P=0.18).
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