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[ Abstract] Objective To analyze the risk factors of diabetic retinopathy (DR) complicated with diabetic nephropathy ( DN) and
their predictive values. Methods A total of 1969 cases with type 2 diabetes mellitus (T2DM) diagnosed in our department from
May 2017 to May 2018 were recruited in this study. According to their clinical data, they were assigned into DR complicated with DN
group (DR+DN, n=609), DR group (n=746) and without DR or DN group ( non-DR+non-DN, n=614). Their blood glucose
level, blood pressure and liver and renal functions were compared among the 3 groups. The risk factors for DR complicated with DN
and their predictive values were analyzed. SPSS statistics 18. 0 was used to perform the statistical analysis. Analysis of variance or Chi-
square test was employed for different data types. Multivariate logistic regression analysis was used to analyze the risk factors for DR
combined with DN. Receiver operating characteristic (ROC) curve analysis was applied to assess the predictive values for the obtained
factors. Results Except the level of high-density lipoprotein cholesterol (HDL-C) and intima-media thickness (IMT) of left carotid
artery, there were significant differences in other indices among the 3 groups (P<0.05). Logistic multivariate regression analysis
showed that the protective factors for occurrence of DR complicated with DN was age ( OR = 0.966, 95% CI 0.932 - 1.000;
P=0.049), albumin (ALB, OR=0.872, 95%CI 0.837-0.908; P<0.001) and statins ( OR=0.400, 95% CI 0.265-0. 606;
P<0.001) , while, the risk factors were course of hypertension (OR=1.021, 95%CI 1. 005-1.037; P=0.011), systolic blood pressure
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(OR=1.018, 95% CI 1.007-1.029; P=0.002), fasting blood glucose ( OR = 1.054, 95% CI 1.002-1.108; P =0.040),
triglycerides ( OR = 1.133, 95% CI 1.021 — 1.256; P = 0.019), low-density lipoprotein cholesterol ( OR = 1.355, 95% CI
1.017-1.805; P=0.038), blood urea nitrogen (OR=1.124, 95%CI 1.016-1.244; P=0.023), cystatin C (OR=2.466, 95%CI
1.495-4.068; P<0.001), score of fundus oculi (OR=1.275, 95%CI 1.088-1.494; P=0.003), thickness of left ventricular
posterior wall (OR=1.306, 95%CI 1.051-1.622; P=0.016) and carotid atherosclerotic plaque (OR=1.578, 95%CI 1. 051-2. 370;
P=0.028). ROC analysis revealed that cystatin C was the most significant predictor for occurrence of DR complicated with DN, with

the area under ROC curve of 0. 677. Conclusion

In T2DM patients, the prevalence of DR complicated with DN is quite high, which

is related to a variety of factors, and among them, cystatin C has the highest efficiency in the prediction.
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Table 1 Comparison of detection indices among three groups
DR+DN group DR group Non-DR+non-DN group
Item F/x? P value
(n=609) (n=746) (n=614)

Age( years, x+s) 60. 12+11. 38 61.47+9.82 61.54+10. 31 3.688 0.025
Gender( male/female , n) 357/252 376/370 310/304 11.298 0. 004
Smoking[ n( %) ] 19.984 <0.001

Yes 184(30.21) 159(21.31) 126(20. 52)

No 425(69.79) 587(78.69) 488(79.48)
Height(cm, x+s) 164. 89+9. 38 163.44+8. 47 163.81+10. 34 4.238 0.015
Body mass(kg, x+s) 68.26+11.28 65.82+10.42 65.85+10.43 10. 780 <0.001
BMI( kg/m2 , Xts) 24.97+3. 14 24.53+3.02 24.39+2. 86 6. 137 0.002
Duration of diabetic mellitus( years, x+s) 13.84+7.52 13.78+7.41 10. 12+6. 84 54.254 <0.001
Duration of hypertension( years, x+s) 8.45+9.55 6.78+9.28 7.07+9. 11 5.944 0.003
HbAlc(%, x+s) 9.10+2. 05 8.75+1.91 8.09+1.96 41.706 <0.001
SBP (mmHg, x+s) 139.01+17. 37 133.08+14. 40 130.26+14. 19 52.204 <0.001
DBP( mmHg, x+s) 82.21+9. 66 79.65+8. 11 79.23+8.27 21.516 <0.001
Hb(g/L, x+s) 126.26+19.42 131.50+14.93 133.50+13.23 33.624 <0.001
ALB(g/L, x+s) 34.64+5.31 37.24+3.70 38.18+3.54 116. 681 <0.001
FBG(mmol/L, x+s) 9.28+3.59 8.63+3. 14 7.86x2. 60 31.368 <0.001
PBG(mmol/L, x+s) 19.17+4.87 18.75+4.50 16.69+4.96 48.579 <0.001
TBIL( mmol/L, x+s) 12.19+5. 19 13.29+4. 86 13.81+5.22 16. 325 <0. 001
DBIL( mmol/L, x+s) 4.79+2.97 5.14+2.61 5.71+2.77 17.254 <0.001
TG(mmol/L, x+s) 2.26+2. 84 1.74x1.47 1.79+1. 46 13. 082 <0.001
TC(mmol/L, x+s) 4.72+1.29 4.33+1.03 4.46+0.98 22.333 <0. 001
LDL-C(mmol/L, x+s) 2.55+0.96 2.38+0.84 2.59+0. 80 12.284 <0. 001
HDL-C( mmol/L, xs) 0.99+0. 32 0.99+0. 28 0.99+0. 26 0.116 0. 890
Taking statins[ n( %) ] 98. 861 <0.001

Yes 291(47.78) 459(61.53) 464(75.57)

No 318(52.22) 287(38.47) 150(24.43)
BUA( pmol/L, x+s) 318.64+91.56 285.43+73.63 287.08+71.06 35.693 <0. 001
BUN(mmol/L, x+s) 6.09+2.59 4.83+1.47 4.74+1.39 102. 165 <0. 001
SCr( pmol/L, x+s) 90. 77+44.28 67.57+17.18 68. 00+16. 08 139.392 <0. 001
Cys-C(mg/L, x+s) 1.10+0. 57 0. 80+0. 27 0.72+0.25 168. 771 <0.001
GFR(ml/min, x+s) 78.32+25.65 91.93+17.06 91.79+14.77 101. 047 <0. 001
FC(ng/ml, x+s) 1.90+1. 14 1.71+0.93 2.05+1.01 18. 946 <0. 001
PC(ng/ml, x+s) 4.45+2.52 4.45+2.44 6.10+2.98 82.693 <0.001
Fundus oculi( scores, x+s) 2.60+0.95 2.20+0. 88 - 7.913 <0.001
Thickness of interventricular septum( mm, %+s) 11.18+1.36 10.69+1. 14 10.31+1. 19 77.258 <0.001
Thickness of left ventricular wall(mm, x+s) 10.49+1. 08 10. 05+0. 99 9.71+0.97 91. 801 <0.001
Interventricular septal thickening[ n( %) ] 117.727 <0. 001

Yes 290(47.62) 217(29.09) 118(19.22)

No 319(52.38) 529(70.91) 496(80.78)
IMT of left carotid artery( mm, x+s) 1.01+1.50 0.93+0. 18 0.90=+0. 18 2.937 0.053
IMT of right carotid artery(mm, x+s) 0.94+0. 19 0.93+0.17 0.91+0. 18 6.952 0. 001
Atherosclerotic plaque of carotid[ n( %) ] 29.504 <0.001

Yes 375(61.58) 399(53.49) 283(46.09)

No 234(38.42) 347(46.51) 331(53.91)

DR diabetic retinopathy; DN: diabetic nephropathy; BMI: body mass index; HbAlc: glycosylated hemoglobin Alc; SBP: systolic blood pressure;
DBP: diastolic blood pressure; ALB: albumin; FBG: fasting blood glucose; PBG: postprandial blood glucose; FC: fasting C-peptide; PC: postprandial
2h C-peptide; TG triglycerides; TC: total cholesterol; HDL-C: high-density lipoprotein cholesterol; LDL-C; low-density lipoprotein cholesterol; TBIL:
total bilirubin; DBIL: direct bilirubin; Hb: hemoglobin; HbAlc: glycosylated hemoglobin Alc; BUA :blood uric acid; BUN: blood urea nitrogen; SCr:

serum creatinine; Cys C: cystatin C; GFR: glomerular filtration rate; IMT: intima-media thickness. 1 mmHg=0. 133 kPa.
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Table 2 Multivariate logistic regression analysis of risk factors of DR complicated with DN

Variable B SE Wald OR(95%CI) P value
Age -0.035 0.018 3.888 0.966(0.932-1.000) 0. 049
ALB -0. 137 0.021 43. 699 0. 872(0.837-0.908) <0.001
Taking statis -0.915 0.211 18. 788 0.400(0.265-0. 606) <0.001
Duration of hypertension 0.021 0.008 6. 505 1.021(1.005-1.037) 0.011
SBP 0.018 0. 006 10. 033 1.018(1.007-1.029) 0.002
FBG 0.053 0. 026 4.229 1.054(1.002~-1. 108) 0. 040
TG 0.125 0.053 5.542 1.133(1.021-1.256) 0.019
LDL-C 0.304 0. 146 4.298 1.355(1.017-1.805) 0.038
BUN 0.117 0.051 5.174 1.124(1.016-1.244) 0.023
Cys-C 0.903 0. 255 12.488 2.466(1.495-4.068) <0.001
Score of fundus oculi 0.243 0.081 8.988 1.275(1.088-1.494) 0. 003
Thickness of left ventricular posterior wall 0.267 0.111 5.820 1.306(1.051-1.622) 0.016
Atherosclerotic plaque of carotid 0. 456 0.208 4.829 1.578(1.051-2.370) 0.028

DR diabetic retinopathy; DN diabetic nephropathy; ALB: albumin;

SBP: systolic blood pressure; FBG: fasting blood glucose; TG triglycerides;

LDL-C: low-density lipoprotein cholesterol; BUN: blood urea nitrogen; Cys C: cystatin C.

x3 {HEXEZEFN DR &3 DN BiME

Table 3 Value of various related factors in predicting DR patients complicated with DN

Variable AUC SE 95%CI P value
Duration of hypertension 0.572 0.016 0.542-0. 603 <0.001
SBP 0. 600 0.015 0.570-0. 630 <0.001
FBG 0.551 0.016 0.520-0. 582 0. 001
TG 0.571 0.016 0.541-0. 602 <0.001
LDL-C 0.553 0.016 0.522-0. 584 0. 001
BUN 0. 659 0.015 0. 630-0. 688 <0. 001
Cys-C 0. 677 0.015 0. 648-0. 706 <0.001
Score of fundus oculi 0.618 0.015 0.588-0. 648 <0.001
Thickness of left ventricular wall 0.611 0.015 0.581-0. 641 <0.001
Atherosclerotic plaque of carotid 0. 540 0.016 0.510-0. 571 0.010
Age 0.537 0.016 0.506-0. 568 0.019
ALB 0. 650 0.015 0.621-0. 680 <0.001
Taking statins 0.431 0.016 0.401-0. 462 <0.001

DR.

diabetic retinopathy; DN diabetic nephropathy; SBP: systolic blood pressure; FBG: fasting blood glucose; TG triglycerides; LDL-C; low-density

lipoprotein cholesterol; BUN: blood urea nitrogen; Cys C; cystatin C; ALB: albumin.
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Figure 1 ROC curve of related factors for predicting DR complicated with DN

ROC; receiver operating characteristic; DR ; diabetic retinopathy; DN ; diabetic nephropathy; SBP ; systolic blood pressure; FBG: fasting blood glucose

TG triglycerides; LDL-C; low-density lipoprotein cholesterol; Cys C: cystatin C; BUN: blood urea nitrogen; ALB: albumin. A and B risk factors;

C: protective factors.
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