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[Abstract]  Objective To explore the relationship between blood lipid indicators and different clinical
classifications of dyslipidemia and diabetic kidney disease (DKD) and to compare the value of different clinical
classifications of dyslipidemia for predicting DKD. Methods Continuously enrollment of subjects was conducted at the
First Affiliated Hospital of Chongqing Medical University and the Yongchuan Hospital of Chongqing Medical University
between October 2020 and October 2021. A total of 356 type 2 diabetes mellitus (T2DM) patients admitted to the two
hospitals were enrolled. They were divided into DKD group (1n=126) and simple T2DM group (n=230) according to
whether their T2DM was combined with DKD. In addition, 250 healthy individuals undergoing physical examination
during the same period were enrolled for the control group. The blood pressure, blood lipid, blood glucose, and the
kidney function indicators of the three groups were measured. The effects of different classifications of dyslipidemia on
DKD were analyzed with unconditional logistic regression models, the receiver operating characteristic (ROC) curve was
constructed, the area under the curve (AUC) of ROC was calculated, and the value of different classifications of
dyslipidemia for predicting DKD was analyzed. Results The diastolic blood pressure (DBP), systolic blood pressure
(SBP), total cholesterol (TC), triacylglycerol (TG), low-density lipoprotein cholesterol (LDL-C), serum creatinine (Scr),
uric acid (UA), and glycosylated hemoglobin Alc (HbAlc) of the DKD group and the simple T2DM group were
significantly higher than those of the control group, while the high-density lipoprotein cholesterol (HDL-C) levels of the
DKD group and the simple T2DM group were lower than that of the control group (all P<0.05). The disease course of
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T2DM, DBP, SBP, TC, TG, Scr, UA and HbAlc of the DKD group were significantly higher than those of the T2DM
group (all P<0.05). After adjusting for the effects of T2DM disease course, DBP, SBP, Scr, UA and HbAlc, the results
showed that TC (OR=1.426, 95%CI: 1.088-1.868) and TG (OR=1.404, 95%CI: 1.075-1.833) were independent risk factors
for DKD, and that hypercholesterolemia (OR=1.817, 95%CI: 1.040-3.177) and mixed hyperlipidemia (OR=2.148, 95%CI:
1.110-4.159) were independent risk factors for DKD (all P<0.05). The AUC (95%CI) of hypercholesterolemia was 0.789
(0.729-0.871). The AUC (95%CI) of mixed hyperlipidemia was 0.671 (0.579-0.760). Hypercholesterolemia showed better
predictive value for the diagnosis and prediction of DKD. Conclusion Among the blood lipid indicators, TC and TG are

independent risk factors of DKD. In the clinical classifications of dyslipidemia, hypercholesterolemia and mixed

hyperlipidemia are independent risk factors of DKD. Hypercholesterolemia can be used as a predictor to screen for DKD

among T2DM patients and is well suited for extensive application in outpatient screening.
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Table 1 Comparison of the general information and laboratory indicators of the three groups

Variable DKD group (n=126) T2DM group (n=230) Control group (n=250) XTFIt P
Sex/case (%) 0.671 0.715

Male 75 (59.52) 132 (57.39) 138 (55.20)

Female 51 (40.48) 98 (42.61) 112 (44.80)
Agelyr., X+ s 55.94+9.49 55.32+9.45 53.65+10.00 2.348 0.096
BMI/(kg/m®), X+ s 23.05+4.62 23.68+4.78 23.71+4.80 0.924 0.398
DBP/mmHg, X+ s 80.96+10.40"" 77.65£10.42" 73.54+8.16 27.294 <0.001
SBP/mmHg, X+ s 137.21+17.33%* 131.15+15.03 124.91+13.83 29.297 <0.001
T2DM course/year, X+ s 9.19+3.34" 4.99+2.06 0 -16.411 <0.001
Smoking/case (%) 57 (45.24) 101 (43.91) 100 (40.00) 1.212 0.546
Drinking/case (%) 37 (29.37) 60 (26.09) 53 (21.20) 3.353 0.187
TC/(mmol/L), x+ s 5.40+1.07"" 5.05+0.91° 4.58+0.99 31.584 <0.001
TG/(mmol/L), X+ s 2.21£1.117° 1.97+1.10° 1.2740.81 48277 <0.001
LDL-C/(mmol/L), X+ s 3.12+0.89° 3.06+0.92° 2.77+0.88 9.162 <0.001
HDL-C/(mmol/L), X+ s 1.22+0.45 1.25+0.50" 1.35+0.24 5.234 0.006
Scr/(umol/L), X+ s 109.23+21.22"° 105.90+20.88" 95.02+17.78 28.551 <0.001
BUN/(umol/L), X+ 5 5.91+2.85 6.04+2.80 5.68+2.87 0.997 0.370
UA/(umol/L), X+ s 303.71+49.62"° 288.19+40.92° 278.93+44.14 13.221 <0.001
HbA1c/%, X+ s 8.89+1.08"" 7.81+1.09" 5.46+0.99 547.363 <0.001

BMI: body mass index; DBP: diastolic blood pressure; SBP: systolic blood pressure; T2DM: type 2 diabetes; TC: total cholesterol; TG: triacylglycerol; LDL-C:
low-density lipoprotein cholesterol; HDL-C: high-density lipoprotein cholesterol; Scr: serum creatinine; BUN: blood urea nitrogen; UA: uric acid; HbAlc:
glycated hemoglobin Alc. * P<0.05, vs. control group; * P<0.05, vs. T2DM group. 1 mmHg=0.133 kPa.
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TG(OR= 1.404) JEDKD &R ML G R K . 32,

%2 IAEKFESDKDA ek B R BIAE 5 Hlogistic B IR 7347
Table 2 Unconditional logistic regression of blood lipid levels and risk factors for DKD

Model 1 Model 2
Variable
B OR (95% CI) P B OR (95% CI) P
TC 0.863 2.370 (1.820-3.086) <0.001 0.355 1.426 (1.088-1.868) 0.010
TG 0.372 1.450 (1.143-1.839) 0.002 0.339 1.404 (1.075-1.833) 0.013
LDL-C 0.054 1.056 (0.825-1.352) 0.666 0.071 1.073 (0.809-1.425) 0.624
HDL-C -0.132 0.876 (0.556-1.391) 0.570 —-0.033 0.968 (0.573-1.634) 0.903

B: partial regression coefficient; OR: odds ratio; CI: confidence interval. Model 1 is uncalibrated; model 2 is adjusted for the effect of T2DM disease course,

DBP, SBP, Scr, UA, and HbAlc.
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HbA1clE N IEH R AT S A logistic [ H 4347, 45
B e A L (OR= 1.817) FNEA B 5 8 IfiL4E (OR=
2.148) ¥y DKD ML fE R I 2 (F41P< 0.05) . WL3R3.
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Table 3 Unconditional logistic regression of different clinical classifications of dyslipidemia and risk factors for DKD

Model 1 Model 2
Variable
B OR (95% CI) P B OR (95% CI) P
Normal blood lipids - Reference - - Reference -
Hypercholesterolemia 0.737 2.090 (1.086-4.022) 0.027 0.597 1.817 (1.040-3.177) 0.036
Hypertriglyceridemia 0.143 1.154 (0.592-2.247) 0.674 0.398 1.488 (0.803-2.758) 0.206
Mixed hyperlipidemia 0.870 2.387 (1.829-3.114) 0.001 0.765 2.148 (1.110-4.159) 0.023
Hypo HDL-C anemia -0.195 0.823 (0.495-1.368) 0.453 -0.161 0.851 (0.527-1.375) 0.511
The notes are the same as those for Table 2.
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7R L B I P A UC(95%CT) 40.789(0.729 ~ 0.871), £ "
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Fig 1 ROC curve for the diagnosis of DKD in patients with hypercholesterolemia

and mixed hyperlipidemia
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