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ABSTRACT Objective: To estimate the incidence rate and effects of risk factors on chronic kidney di-
sease (CKD) in Chinese patients with diabetes, based on Electronic Health Records ( EHRs) from the
Chinese Electronic health Records Research in Yinzhou ( CHERRY ) Study. Methods: Using the
CHERRY cohort study with the individual-level information on chronic disease management; and health
administrative, clinical and laboratory databases, patients with diabetes without kidney disease at base-
line were enrolled and followed up from January 2009 through December 2016. CKD was defined as the
estimated glomerular filtration rate(eGFR) <60 mL/(min x1.73 m®) or urine albumin/creatinine ratio
(ACR) =3 mg/mmol. Standardized incidence rates of CKD in diabetic population were calculated
according to the 2010 China census data. Cox proportional hazards models were used to explore the asso-
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ciation of risk factors on CKD in patients with diabetes. Results; Over a median 3.2 years of follow-up,
13 829 patients with diabetes were included in this analysis and 1 087 developed CKD. The crude and
standardized incidence rate was 23.7 (95% CI; 22.3 —25.2) and 14.8(95% Cl.12.1 - 17.6) per
1 000 person-years respectively. The incidence rate for developing CKD in patients with diabetes aged
over 60 years was higher than those aged 60 and below (26.6 vs. 11.5 per 1 000 person-years, P <
0.05). Cox proportional hazards models showed that age over 60 years( HR =1.88, 95% CI.1. 51 -
2.35), hypertension( HR = 1. 81, 95% CI.1.56 —2.10), total cholesterol (HR =1.07, 95% ClI.
1.00 —1.14) and duration of diabetes ( HR per year increment = 1.02,95% CI.1.00 —1.03) and the
level of high density lipoprotein cholesterol (HDLC, HR =0.49,95% CI:0.40 -0.61) were significantly
associated with CKD. No statistical significance was found for sex, smoking status, alcohol use and aver-
age level of fasting glucose (All P >0.05). Subgroup analysis indicated that even when the lipid levels
were well-controlled, comorbidity of hypertension was still associated with CKD in the patients with diabe-
tes. Conclusion: Incidence rate of chronic kidney disease in this Chinese population with diabetes was
high. Age and comorbidity of hypertension were the most important risk factors for CKD, suggesting the
priority for CKD screening in patients with diabetes in China. Control of blood pressure and lipid were es-
pecially crucial to prevent CKD in patients with diabetes.
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Table 1  Characteristics of population with diabetes included in the cohort

Men(n =5 761)

Women(n =8 068) Total(n =13 829)

Variables

I)ai\tlf‘eipzfrlts Value pall‘\ltin(‘:ip(;fms Value pai\lliocjip:tfus Value

Age at baseline/years,x + s 5761 64.0£8.8 8 068 62.0+8.9 13 829 63.0+8.9
Urban,% (95% CI) 1 687 29.3(28.3,30.7) 2 426 30.1(29.2,31.2) 4113 29.7(29.0,30.5)
BMI/ (kg/m?) , x s 5761 23.99 +2.92 8 068 24.06 +£3.26 13 829 24.03 +£3.13
Duration of diabetes/years,x * s 5761 2.05+0.04 8 068 2.32 +0.04 13 829 2.21 +0.03
Smoking status,% (95% CI)

Never smoker 3 415 59.7(58.5,61.0) 7 925 98.9(98.6,99.1) 11 340 82.6(81.9,83.2)

Former smoker 769 13.5(12.6,14.4) 55 0.7(0.5,0.9) 824 6.0(5.6,6.4)

Current smoker 1533 26.8(25.7,27.9) 36 0.4(0.3,0.6) 1569 11.4(10.8,12.0)
Alcohol use, % (95% CI)

=3 d per week 1 654 28.9(27.8,30.1) 103 1.3(1.1,1.6) 1757 12.8(12.2,13.4)

<3 d per week 487 8.5(7.8,9.3) 67 0.8(0.7,1) 554 4.0(3.7,4.4)

Never drinker 3576 62.6(61.3,63.8) 7 846 97.9(97.5,98.2) 11422 83.2(82.5,83.8)
Hypertension, % (95% CI) 3 340 59.7(58.4,61.0) 4944 61.3(60.2,62.3) 8 284 60.6(59.8,61.4)
SBP/mmHg, x +s 5722 136.00 +16.80 8910 136.50 +17.69 14 632 135.30 +17.30
TC/(mmol/L) , x +s 5724 4.72 £0.99 8 045 5.07 £1.05 13 769 4.93£1.04
TG/ (mmol/L) , x £ 5725 1.68 £1.15 8 037 1.85+1.18 13 762 1.78 £1.17
HDLC/(mmol/L) , x s 5655 1.26 £0.35 7 985 1.31+0.34 13 640 1.29 £0.35
LDLC/(mmol/L) , x %5 5 647 2.74 +0.83 7979 2.95+0.88 13 626 2.87 +0.87
FBG at baseline/(mmol/L) , x £ 5539 8.97 £2.99 7 745 8.70 £2.67 13 284 8.81 £2.81
FBG-mean/ (mmol/L) , x s 5264 6.58 £0.93 7 454 6.58 +0.93 12718 6.58 +0.93

BMI, body mass index;SBP, systolic blood pressure; TC, total cholesterol; TG, triglyceride; HDLC, high-density lipoprotein cholesterol; LDLC,

low-density lipoprotein cholesterol; FBG, fasting blood-glucose ;
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Table 2 Incidence rate of CKD in patients with diabetes by sex and age (per 1 000 person-years)

Group Cases/per subgroup IR (95% CI)
Age group, n
<60 years 100/2 880 11.5(9.3-14.0)
>60 years 987/10 949 26.6(24.9 -28.3)
Gender, n
Men 418/5 761 22.7(20.6-25.0)
Women 669/8 068 24.4(22.6-26.3)

Duration of diabetes, n

<5 years 888/11 799

>5 years 199/2 030
Men, n

<60 years 44/897

>60 years 374/4 864
Women, n

<60 years 56/1 983

>60 years 613/6 085
Total 1 087/13 829

23.0(21.5-24.5)
27.6(23.9-31.7)

17.5(12.7-23.4)
23.6(22.1-26.1)

9.1(6.8-11.8)
28.8(26.6 -31.2)
23.7(22.3-25.2)°

CKD, chronic kidney disease; IR, incidence rate; a, standardized incidence rate was estimated as 14.8 (12.1 -17.6) per 1 000 person-years.
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Table 3  Association of risk factors on CKD in patients with diabetes

Risk factors HR (95% CI) P value

Women 1.01(0.86 -1.17) 0.926
Aged over 60 years 1.88(1.51 -2.35) <0.001
Smoking status

Former smoker 1.04(0.77 -1.41) 0.791

Current smoker 0.86(0.66 —1.11) 0.247
Alcohol use

<3 d per week 1.11(0.80 -1.53) 0.534

=3 d per week 0.79(0.62 -1.02) 0.073
Duration of diabetes 1.02(1.00-1.03) 0.047
Hypertension 1.81(1.56 -2.10) <0.001
TC 1.07(1.00 -1.14) 0.026
HDLC 0.49(0.40 -0.61) <0.001
FBG-mean 0.98(0.92 -1.05) 0.617

CKD, chronic kidney disease; HR, hazard ratio; TC, total cholesterol; HDLC, high-density lipoprotein cholesterol; FBG, fasting blood-glucose.

R4 OBIRRRFILEREMES CKD R4

Table 4 Subgroup analysis on association of history of hypertension with CKD in patients with diabetes

Subgroup n HR(95% CI) Interaction P value
Gender
Men 5761 1.65(1.30, 2.08) 0.346
Women 8 068 1.43(1.20, 1.71)
Age
<60 years 4 892 1.75(1.15, 2.67) 0.889
>60 years 8 937 1.8(1.55,2.1)
TC
<4.5 mmol/L 4617 1.67(1.30, 2.15) 0.366
=4.5 mmol/L 9152 1.43(1.21, 1.71)
HDLC
High 7982 1.81(1.47, 2.21) 0.013
Low 5 658 1.26(1.03, 1.54)

Duration of diabetes
<5 years 11 799 1.48(1.27, 1.73) 0.599

=5 years 2 030 1.64(1.16, 2.33)

CKD, chronic kidney disease ; HR, hazard ratio; TC, total cholesterol ; HDLC, high-density lipoprotein cholesterol ( High > 1.0 mmol/L in men, >
1.3 mmol/L in women; Low=<1.0 mmol/L in men, <1.3 mmol/L in women).

Btz A, Cox Ll XU [FHH B % 3L TC A1 HDLC &5 CKD fy & A A 3¢, BULA R 5™ & 3
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