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1  | INTRODUC TION

With the changes in lifestyle, the prevalence of hypertension and 
diabetes mellitus increases rapidly in China.1,2 Many people develop 
both diseases in their early or midlife. In a recent China nationwide 
registry of patients with either hypertension or diabetes mellitus, the 

prevalence of both hypertension and diabetes mellitus was 45.3%.3 
Coexistence of hypertension and diabetes mellitus significantly in-
creases the risk of microvascular and macrovascular complications 
in comparison with the presence of either disease alone.4 In addi-
tion, in the joint presence of hypertension and diabetes mellitus, the 
management of either disease is difficult and complicated, because 
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Abstract
We investigated association between blood pressure and glucose control and the 
prevalence of albuminuria and left ventricular hypertrophy (LVH) in patients with 
hypertension and diabetes. Our study participants were treated patients with both 
diseases, enrolled in a China nationwide registry. The 773 patients were classified 
into four groups according to the control status of hypertension (systolic/diastolic 
blood pressure [BP] ≤140/90 mm Hg) and diabetes (HbA1c <7.0%): both uncontrolled 
(n = 208), only diabetes (n = 175) or hypertension controlled (n = 172), and both con-
trolled (n = 218). Albuminuria was defined as a urinary albumin-to-creatinine ratio 
of ≥30 mg/g. LVH was assessed by the electrocardiogram Cornell product method. 
Antihypertensive therapy was not different between the four groups (P ≥ .48). The 
use of insulin alone or insulin plus oral antidiabetic agents was significantly higher 
than those with both diseases controlled (P ≤ .02). Patients with controlled hyper-
tension and diabetes had a significantly (P < .0001) lower prevalence of albuminuria 
(odds ratio 0.22, 95% confidence interval 0.11-0.43) than those with both diseases 
uncontrolled. Intensive BP control to <130/80 mm Hg was associated with lower 
risks of albuminuria in all patients (P = .001) and patients with HbA1c <7.0% (P = .048). 
Intensive glycemic control to HbA1c <6.5% was also associated with a significantly 
lower risk of albuminuria in all patients (P = .01), but not those with controlled BP 
(P = .43). Similar trends were observed for LVH, but statistical significance was not 
achieved on either intensive control condition (P ≥ .07). In patients with hypertension 
and diabetes, blood pressure and glucose control were associated with a lower preva-
lence of albuminuria and LVH, especially when achieving a more stringent target.
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drugs for one may compromise another.5,6 Combination of thiazides 
with β-blockers effectively lowers blood pressure, but increases the 
risk of diabetes mellitus.5 Some antidiabetic agents do induce fluid 
retention and potentially increase blood pressure.6

Several clinical trials investigated the combined antihyperten-
sive and antidiabetic effect in diabetic patients.7-9 With less strin-
gent targets, approximately 140 mm Hg of systolic blood pressure7 
and 7.0% of glycosylated hemoglobin A1c,8,9 such as in the United 
Kingdom Prospective Diabetes Study (UKPDS),7-9 both therapeutic 
approaches showed benefit of cardiovascular outcomes. However, 
with more stringent targets, 6.5% of HbA1c such as in the PreterAx 
and DiamicroN modified-release controlled evaluation (ADVANCE) 
trial,10 or 120 mm Hg of systolic blood pressure,11 and 6.0% of 
HbA1c12 such as in the Action to Control Cardiovascular Risk in 
Diabetes (ACCORD) trial11,12 both treatments had no or limited ben-
efit in cardiovascular prevention. It is therefore still a matter of de-
bate whether intensive blood pressure and glucose lowering would 
be beneficial in patients with hypertension and diabetes mellitus 
even though current hypertension guidelines recommend similar 
stringent therapeutic target in this patient group.13-15

In the present cross-sectional analysis in a group of patients treated 
with both antihypertensive and antidiabetic drug therapy, we investi-
gated the association between blood pressure and glucose control and 
the prevalence of albuminuria and left ventricular hypertrophy.

2  | METHODS

2.1 | Study population

Our study participants were recruited from a cross-sectional, multi-
centre registry in China, which was carried out in the departments of 
cardiovascular and endocrine medicine of hospitals from June 2011 
to March 2012. The study protocol of the registry had been de-
scribed in detail previously.3 In brief, we registered consecutive pa-
tients with previously diagnosed hypertension from the departments 
of cardiovascular medicine and patients with previously diagnosed 
diabetes mellitus from the departments of endocrine medicine. The 
ethics committees of all participating hospitals approved the study 
protocol. All subjects gave written informed consent.

To be eligible for inclusion, a patient had to be at least 20 years 
old and was able to participate in two clinic visits two to 5 days apart. 
At the first clinic visit, physicians administered a standardized ques-
tionnaire to collect information on medical history, lifestyle, and use 
of medications. Blood pressure and anthropometry were measured. 
At the second clinic visit, blood pressure was measured for the sec-
ond time. Venous blood samples were drawn after overnight fasting 
for measurements of plasma glucose, glycosylated hemoglobin A1 
(HbA1c), and serum lipids. Morning void urine samples were col-
lected for urinary measurements.

The registry included a total of 2510 patients. The present analysis 
included 773 patients with previously diagnosed and treated both hy-
pertension and diabetes mellitus seen in cardiology or endocrinology.

2.2 | Clinical and biochemical measurements

Blood pressure was measured using a validated Omron HEM-7201 
automatic oscillometric blood pressure monitor (Omron Healthcare) 
at the first and second clinic visits. On each of the two occasions, 
three blood pressure readings were obtained in the seated position 
after the subjects had rested for at least 5 minutes. These six read-
ings on two clinic visits were averaged for statistical analysis. Control 
of hypertension was defined as a blood pressure below 140 mm Hg 
systolic and 90 mm Hg diastolic. Plasma glucose concentration was 
measured in all patients. Control of diabetes mellitus was defined as 
a plasma glycosylated hemoglobin A1c <7.0%.

Standard 12-lead electrocardiogram (ECG) was recorded in all 
subjects. ECG-left ventricular hypertrophy was defined accord-
ing to the Cornell product index, as (RaVL + SV3) × QRS duration 
>244 mV·ms.13

Urinary routine test was performed on fresh spot urine samples 
at the laboratory of each participating hospitals. Urinary albumin 
and creatinine excretions were measured using the immunochemical 
method in a core laboratory certified by the College of American 
Pathologists (www.cap.org). In the absence of apparent urological 
infections on urine samples, albuminuria was defined as a urinary 
albumin-to-creatinine ratio ≥30 mg/g. Albuminuria included both mi-
croalbuminuria (30-299 mg/g) and macroalbuminuria (≥300 mg/g).

2.3 | Other measurements

Anthropometric measurements included body weight, body height, 
and waist and hip circumferences. Body mass index was calculated 
as the body weight in kilograms divided by the body height in meters 
squared. Overweight was defined as a body mass index of 24-28 kg/
m2 and obesity of 28 kg/m2 or greater. Central obesity was defined 
as a waist circumference ≥90 centimeters for men and ≥85 centim-
eters for women.

Dyslipidemia was defined as a serum triglycerides concentration 
of 1.70 mmol/L or higher, a serum total cholesterol concentration 
of 5.18 mmol/L or higher, a serum LDL cholesterol concentration of 
3.37 mmol/L or higher, or a serum HDL cholesterol concentration of 
1.04 mmol/L or lower, or as the use of statin or other lipid-lowering 
agents.16

Ischemic heart disease included myocardial infarction and an-
gina. Both ischemic heart disease and stroke were self-reported.

2.4 | Statistical analysis

For database management and statistical analysis, we used SAS 
software (version 9.4, SAS Institute). Means and proportions across 
the groups were compared by the analysis of variance (ANOVA) and 
Fisher's exact test, respectively. Continuous measurements with a 
skewed distribution were logarithmically transformed and repre-
sented by geometric mean and 95% confidence interval (CI). Logistic 
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regression analyses were performed to study the associations of 
interest.

3  | RESULTS

3.1 | Clinical characteristics of patients

Table 1 shows the characteristics of patients according to the con-
trol status of hypertension and diabetes mellitus. Patients with un-
controlled hypertension and diabetes mellitus had a significantly 
(P ≤ .002) greater body mass index, higher serum triglycerides and 
total cholesterol concentrations, and faster heart rate than those 
with controlled hypertension and diabetes mellitus.

Table 2 shows the antihypertensive and antidiabetic therapy ac-
cording to the control status of hypertension and diabetes mellitus. 
Although the use of antihypertensive therapy was not significantly 
different, the use of insulin alone or insulin plus oral antidiabetic 
drugs was highest in patients with uncontrolled hypertension and 
diabetes mellitus (19.2% and 29.3%, respectively), and significantly 
higher than in patients with controlled hypertension and diabetes 
mellitus (9.6% and 6.4% respectively, P ≤ .02 vs both uncontrolled).

3.2 | Association between blood pressure and 
glucose control and the prevalence of albuminuria and 
ECG-left ventricular hypertrophy

Patients with controlled hypertension and diabetes mellitus had the 
lowest prevalence of albuminuria, being significantly (P < .0001) 
lower than those with uncontrolled hypertension and diabetes 

mellitus (14.0% vs 41.7%, Table 3). After adjustment for age, sex, 
body mass index, current smoking and alcohol intake, serum total 
cholesterol and triglycerides, heart rate, and the use of inhibitors of 
the renin-angiotensin system, the odds ratio for controlled versus 
uncontrolled hypertension and diabetes mellitus was 0.25 (95% CI 
0.12-0.49, P < .0001).

Similar findings were observed for ECG-left ventricular hyper-
trophy. Statistical significance, however, was not reached in either 
unadjusted analysis or analysis adjusted for the confounding factors 
(P ≥ .07).

3.3 | Association between intensive blood 
pressure and glucose control and the prevalence of 
albuminuria and ECG-left ventricular hypertrophy

In further adjusted analysis, we investigated association between 
intensive blood pressure and glucose control and the prevalence of 
albuminuria and ECG-left ventricular hypertrophy, with or without 
adjusting one factor for another.

Table 4 shows that blood pressure control to a level of 130 mm Hg 
systolic and 80 mm Hg diastolic or below was associated with a sig-
nificantly lower risk of albuminuria in all patients (odds ratio [OR] 
0.32, 95% CI 0.16-0.64, P = .001), as well as in patients with a HbA1c 
of <7.0% (OR 0.33, 95% CI 0.11-0.99, P = .048). Similar trends were 
observed for ECG-left ventricular hypertrophy, but statistical signif-
icance was not reached (P ≥ .14, Figure 1).

Table 5 shows that glucose control to a HbA1c level of <6.5% was 
associated with a significantly lower risk of albuminuria in all patients 
(OR 0.48, 95% CI 0.28-0.84, P = .01) but not in patients with con-
trolled hypertension (<140/90 mm Hg, OR 0.72,95% CI 0.31-1.64, 

TA B L E  1   Characteristics of patients according to the control status of hypertension and diabetes mellitus

Characteristic

Both hypertension and 
diabetes uncontrolled 
(n = 208)

Only diabetes 
controlled 
(n = 175)

Only 
hypertension 
controlled 
(n = 172)

Both hypertension 
and diabetes 
controlled (n = 218)

P value 
(ANOVA)

Men, n (%) 90 (43.3) 67 (38.3) 76 (44.2) 97 (44.5) .60

Age, years 62.6 ± 9.8 63.6 ± 9.4 61.5 ± 10.3 61.7 ± 9.8 .17

Body mass index, kg/m2 26.6 ± 3.9 25.5 ± 3.2 25.7 ± 3.2 25.4 ± 3.4 .002

Current smoking, n (%) 28 (13.5) 18 (10.3) 26 (15.1) 29 (13.3) .60

Alcohol intake, n (%) 23 (11.1) 19 (10.9) 21 (12.2) 29 (13.3) .86

Systolic blood pressure, mm Hg 152.5 ± 12.8 152.1 ± 13.1 127.2 ± 9.2 125.7 ± 9.1 <.0001

Diastolic blood pressure, mm Hg 83.7 ± 11.3 81.9 ± 11.2 75.0 ± 8.7 73.8 ± 7.8 <.0001

Heart rate, beats/min 76.0 ± 14.0 72.6 ± 13.2 74.3 ± 12.1 70.7 ± 11.9 <.0001

Plasma fasting glucose, mmol/L 8.83 (7.47-10.82) 6.18 (5.51-7.10) 8.19 (6.90-9.88) 6.18 (5.59-6.98) <.0001

Plasma glycosylated hemoglobin A1c, % 8.58 ± 1.50 6.18 ± 0.49 8.20 ± 1.19 6.18 ± 0.43 <.0001

Serum triglycerides, mmol/L 1.68 (1.10-2.43) 1.34 (0.95-1.96) 1.48 (1.03-2.11) 1.33 (0.90-1.88) <.0001

Serum total cholesterol, mmol/L 4.97 ± 1.27 4.79 ± 1.12 4.70 ± 1.11 4.42 ± 0.88 <.0001

Note: Values are arithmetic mean ± standard deviation, median (interquartile range), or number of subjects (%).
Control of hypertension was defined as a blood pressure below 140 mm Hg systolic and 90 mm Hg diastolic. Control of diabetes mellitus was defined 
as a plasma glycosylated hemoglobin A1c <7.0%.
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P = .43). Similar trends were observed for ECG-left ventricular hy-
pertrophy, but statistical significance was not reached either in all 
patients or in those with controlled hypertension (P ≥ .39, Figure 2).

4  | DISCUSSION

Our findings are fourfold. First, controlling both blood pressure and 
glucose is associated with lower prevalence of albuminuria and left 
ventricular hypertrophy. Second, intensive control of blood pres-
sure, for instance, to <130/80 mm Hg, or glucose, for instance, to 
a HbA1c level <6.5%, is associated with even lower prevalence of 
albuminuria and left ventricular hypertrophy. Third, the association 
of blood pressure control with both albuminuria and ECG-left ven-
tricular hypertrophy tended to be greater than that of glucose con-
trol in those patients with both diseases. Fourth, the association of 
blood pressure control and glucose control with albuminuria tended 
to be greater than that with ECG-left ventricular hypertrophy. Our 
study contributes to the current literature with the data from the 
real-world setting of two clinical disciplines, that is, endocrinology 
and cardiovascular medicine.

Our observation on association between blood pressure and 
glucose control and the prevalence of albuminuria and ECG-left 
ventricular hypertrophy is in line with the results of prospective 
observational studies17 and randomized controlled trials.7-10 In a 
large Turkish cohort of treated hypertensive patients with diabetes 
(n = 1708), patients with controlled hypertension (< 140/85 mm Hg) 
and diabetes mellitus (blood glucose <126 mg/dL) had the lowest risk 
of albuminuria.17 In the UKPDS7-9,18 as well as ADVANCE trials,10,19,20 
which both investigated combined antihypertensive and antidiabetic 
therapy, patients on both antihypertensive and antidiabetic therapy 
had the lowest risk of most clinical outcomes, especially albuminuria 
in the ADVANCE trial.20

Our study provides evidence on association between intensive 
blood pressure and glucose control and the prevalence of albumin-
uria and ECG-left ventricular hypertrophy and supports the recom-
mendations of recent hypertension and diabetes guidelines.13-15 
Nonetheless, because of the apparent harmful effects of blood 
pressure control to a level of 120 mm Hg or below11 and HbA1c to 
a level of 6.0%,12 we did not consider those levels of blood pressure 
and glucose control.

Our observation on stronger associations of blood pressure over 
glucose control with albuminuria and ECG-left ventricular hyper-
trophy in patients with hypertension and diabetes mellitus is also 
in line with the results of prospective observational studies21 and 
the UKPDS7-9 and ADVANCE trials.10,19 In the 1145 Framingham 
study participants with both hypertension and diabetes mellitus, 
the population-attributable risk for all-cause mortality and any 
cardiovascular event was 30% and 25%, respectively, from hyper-
tension and 7% and 9%, respectively, from diabetes mellitus.21 In 
the UKPDS trial, patients with hypertension and type 2 diabetes as-
signed to tight blood pressure control achieved a significant 24% re-
duction in the risk of any diabetes-related end points in comparison TA
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with those assigned to usual blood pressure control,7 whereas pa-
tients with type 2 diabetes assigned to tight glucose control only 
achieved a 12% reduction in the risk of any diabetes-related end 

points in comparison with those assigned to usual glucose control.8,9 
In the ADVANCE trial, intensive blood pressure lowering in patients 
with diabetes mellitus reduced total and cardiovascular mortality,19 

TA B L E  3   Risk of albuminuria and left ventricular hypertrophy according to the control status of hypertension and diabetes mellitus

 
Both hypertension and 
diabetes uncontrolled

Only diabetes 
controlled

Only hypertension 
controlled

Both hypertension and 
diabetes controlled

Albuminuria

Number of study subjects (n = 428) 108 99 92 129

Prevalence of albuminuria (%) 41.7 21.2 18.5 14.0

Odds ratio (95% confidence interval)* - 0.40 (0.21-0.76) 0.31 (0.16-0.61) 0.22 (0.11-0.43)

P value - .005 .001 <.0001

Left ventricular hypertrophy

Number of study subjects (n = 766) 205 173 171 217

Prevalence of left ventricular hypertrophy 
(%)

5.4 4.6 4.7 1.8

Odds ratio (95% confidence interval)* - 0.92 (0.35-2.45) 0.77 (0.29-2.03) 0.33 (0.10-1.11)

P value - .87 .60 .07

*Adjusted for age, sex, body mass index, current smoking and alcohol intake, serum total cholesterol and triglycerides, and heart rate. 

 

Blood pressure (mm Hg)

≥140/90 130-139/80-89 <130/80

All patients

Albuminuria

Number of patients (n = 428) 66/207 23/130 12/91

Prevalence of albuminuria (%) 31.9% 17.7% 13.2%

Odds ratio (95% CI)* - 0.44 (0.25-0.76) 0.32 (0.16-0.64)

P value - .003 .001

Left ventricular hypertrophy

Number of patients (n = 766) 19/378 8/223 4/165

Prevalence of left ventricular 
hypertrophy (%)

5.0% 3.6% 2.4%

Odds ratio (95% CI)* - 0.65 (0.27-1.56) 0.43 (0.14-1.32)

P value - .34 .14

Patients with HbA1c <7.0%

Albuminuria

Number of patients (n = 228) 21/99 13/75 5/54

Prevalence of albuminuria (%) 21.2% 17.3% 9.3%

Odds ratio (95% CI)* - 0.75 (0.33-1.69) 0.33 (0.11-0.99)

P value - .48 .048

Left ventricular hypertrophy

Number of patients (n = 390) 8/173 3/124 1/93

Prevalence of left ventricular 
hypertrophy (%)

4.6% 2.4% 1.1%

Odds ratio (95% CI)* - 0.34 (0.08-1.54) 0.20 (0.02-1.79)

P value - 0.16 0.15

Abbreviation: CI, confidence interval.
*Adjusted for age, sex, body mass index, current smoking and alcohol intake, serum total 
cholesterol and triglycerides, and heart rate. 

TA B L E  4   Prevalence of albuminuria 
and left ventricular hypertrophy according 
to blood pressure among all patients and 
patients with HbA1c <7.0%
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F I G U R E  1   Prevalence of albuminuria (A) and ECG-left ventricular hypertrophy (B) according to the less tight and tight control status of 
hypertension in patients with diabetes controlled (open bar) and uncontrolled (solid bar). The P value for interaction between the control 
status of hypertension and diabetes in relation to the prevalence of albuminuria and left ventricular hypertrophy, and the P values for trend 
and the number of patients are given

 

HbA1c

≥7.0% 6.5%-6.9% <6.5%

All patients

Albuminuria

Number of patients(n = 428) 62/200 14/84 25/144

Prevalence of albuminuria (%) 31.0% 16.7% 17.4%

Odds ratio (95% CI)* - 0.46 (0.24-0.89) 0.48 (0.28-0.84)

P value - .02 .01

Left ventricular hypertrophy

Number of patients (n = 766) 19/376 2/134 10/256

Prevalence of left ventricular 
hypertrophy (%)

5.1% 1.5% 3.9%

Odds ratio (95% CI)* - 0.34 (0.08-1.51) 0.82(0.36-1.87)

P value - .15 .63

Patients with controlled hypertension

Albuminuria

Number of patients(n = 221) 17/92 5/41 13/88

Prevalence of albuminuria (%) 18.5% 12.2% 14.8%

Odds ratio (95% CI)* - 0.55 (0.18-1.67) 0.72 (0.31-1.64)

P value - .29 .43

Left ventricular hypertrophy

Number of patients (n = 388) 8/171 5/69 6/148

Prevalence of left ventricular 
hypertrophy (%)

4.7% 7.3% 4.1%

Odds ratio (95% CI)* - 0.53 (0.06-4.78) 0.53(0.13-2.26)

P value - .57 .39

Abbreviation: CI, confidence interval.
*Adjusted for age, sex, body mass index, current smoking and alcohol intake, serum total 
cholesterol and triglycerides, and heart rate. 

TA B L E  5   Prevalence of albuminuria 
and left ventricular hypertrophy according 
to HbA1c among all patients and patients 
with controlled hypertension
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whereas intensive glucose lowering only reduced the risk of albu-
minuria.10 Experts therefore proposed that treatment of hyperten-
sion should be prioritized as the most important intervention for the 
average population with diabetes mellitus.22

In most of the instances, we observed significant associations 
with albuminuria but not ECG-left ventricular hypertrophy. Because 
the prevalence of albuminuria in our study population was 2-3 times 
that of ECG-left ventricular hypertrophy, a straightforward expla-
nation is therefore the inadequacy of power for the latter organ 
damage. ECG has low sensitivity in the detection of left ventricular 
hypertrophy.23 However, it is also possible that albuminuria is more 
sensitive to blood pressure24 or glucose control than ECG-left ven-
tricular hypertrophy. Indeed, in the ADVANCE trial, albuminuria was 
the only single end point that was significantly influenced by inten-
sive glucose lowering.10

Our study should be interpreted within the context of its lim-
itations. First, our study had a cross-sectional design and does 
not allow any causal inference. In particular, it is unclear whether 
the findings are due to lesser duration or severity of disease, or 
due to more effective therapy. Second, our study had a relatively 
small sample size with few measurements of biological markers. 
Third, albuminuria was evaluated on a single spot urine sampling. 
However, albuminuria and creatinine were measured in a core lab-
oratory. A stringent quality assurance program was implemented, 
including the exclusion of patients with suspected urinary tract 
infections.

In conclusion, in patients with both hypertension and diabetes 
mellitus, blood pressure and glucose control were associated with a 
lower prevalence of albuminuria and ECG-left ventricular hypertro-
phy, especially when achieving a more stringent target.
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F I G U R E  2   Prevalence of albuminuria (A) and ECG-left ventricular hypertrophy (B) according to the less tight and tight control status of 
diabetes in patients with hypertension controlled (open bar) and uncontrolled (solid bar). The P value for interaction between the control 
status of diabetes mellitus and hypertension in relation to the prevalence of albuminuria and left ventricular hypertrophy, and the P values 
for trend and the number of patients are given
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APPENDIX 1

PARTICIPATING HOSPITAL S OF THE CHINA AT TEND 
REG IS TRY
The participating hospitals were listed in the alphabetical order of 
province and hospital, with departments, principal investigators and 
the number of enrolled patients in the parentheses.

Beijing: Anzhen Hospital (Cardiology, Chang-Sheng Ma, 
n = 70; Endocrinology, Yi Zhao, n = 60), Chaoyang Hospital 
(Endocrinology, Yuan Xu n = 63), Tongren Hospital (Endocrinology, 
Jin-Kui Yang, n = 60) and Xuanwu Hospital (Cardiology, Dong 
Xu, n = 50; Endocrinology, Li Wang, n = 53), Capital Medical 
University; Peking Union Medical College Hospital (Cardiology, 
Quan Fang, n = 90; Endocrinology, Xiao-Ping Xing, n = 54); First 
Hospital (Cardiology, Jie Jiang, n = 75; Endocrinology, Xiao-Hui 
Guo, n = 55) and People’s Hospital (Cardiology, Da-Yi Hu, n = 70; 
Endocrinology, Li-Nong Ji, n = 60), Peking University; Fujian: Fujian 
Medical University Union Hospital (Cardiology, Liang-Long Chen, 
n = 76; Endocrinology, Li-Bin Liu, n = 60); Guangdong: Guangdong 
Province People’s Hospital (Cardiology, Hua Yao, n = 76), 
Guangzhou; Hunan: The Third Xiangya Hospital (Cardiology, Kan 
Yang, n = 71; Endocrinology, Zhao-Hui Mo, n = 60) and Xiangya 
Hospital (Cardiology, Tian-Lun Yang, n = 71; Endocrinology, 
Min-Xiang Lei, n = 51), Central South University, Changsha; 
Jiangsu: Jiangsu Province People’s Hospital (Cardiology, Ke-Jiang 
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Cao, n = 50; Endocrinology, Tao Yang, n = 60), Nanjing; General 
Hospital of Nanjing Military Command (Cardiology, Jian-Bin Gong, 
n = 87; Endocrinology, Jian Wang, n = 60), Nanjing; Wuxi People’s 
Hospital (Cardiology, Zhen-Yu Yang, n = 70; Endocrinology, Rui-
Fang Bu, n = 70); Jiangxi: The First Affiliated Hospital of Nanchang 
University (Cardiology, Meng-Hong Wang, n = 70; Endocrinology, 
Jian-Ying Liu, n = 51); Jilin: The First Affiliated Hospital (Cardiology, 
Yang Zheng, n = 70; Endocrinology, Gui-Xia Wang, n = 70) and The 
Second Affiliated Hospital (Endocrinology, Yu Liu, n = 60), Jilin 
University, Changchun; Liaoning: The People’s Hospital of Liaoning 
Province (Cardiology, Zhan-Quan Li, n = 60), Shenyang; Shanghai: 
Renji Hospital (Endocrinology, Wei Liu, n = 55), Ruijin Hospital 

(Cardiology, Ji-Guang Wang, n = 71) and Shanghai First People’s 
Hospital (Cardiology, Shao-Wen Liu, n = 77), Shanghai Jiaotong 
University School of Medicine; Sichuan: Sichuan Province People’s 
Hospital (Cardiology, Jian-Hong Tao, n = 3; Endocrinology, Peng-
Qiu Li, n = 60), Chengdu; West China Hospital (Cardiology, Xiao-
Ping Chen, n = 39; Endocrinology, Hao-Ming Tian, n = 58), Sichuan 
University, Chengdu; Zhejiang: The First Affiliated Hospital 
(Endocrinology, Cheng-Jiang Li, n = 60) and The Second Affiliated 
Hospital (Cardiology, Jian-An Wang, n = 84), Zhejiang University, 
Hangzhou.


