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Abstract: Objective To explore the application value of metabolomics analysis and constructing a risk prediction model in
predicting the prognosis of patients with type 2 diabetic nephropathy (T2DN). Methods The 282 patients with type 2 diabetic
nephropathy who were treated in the Affiliated Hospital of Xiangnan University from September 2014 to September 2017 were
divided into good prognosis group (#=199) and poor prognosis group (7=83) according to their prognosis. Test samples

were analyzed by uHPLC system and analyzed by Markieview software to find the characteristic differential metabolites.
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The forward stepwise method was used to clarify the variables finally included in the prediction model, and the equation was
constructed according to the corresponding partial regression coefficient ( ) of each variable to establish the prognosis prediction
model of patients with type 2 diabetic nephropathy. The goodness-of-fit and prediction ability of the prediction model were
evaluated by Hosmer-Lemeshow test and subject operating characteristic curve . Results Compared with the good-prognosis
group, patients in the poor prognosis group had serum fasting blood glucose (FBG) ( 7.96 + 1.67mmol/L vs 5.03 + 0.69 mmol/L ),
glycosylated hemoglobin(HbAlc) (8.01% +2.66% vs 5.96% +2.57% ) , blood urea nitrogen(BUN) (6.31 = 0.88 mol/L vs
4.51 +0.91 mol/L ) , Blood uric acid (UA) (411.25+79.61 p.mol/L vs 331.21 + 91.36 wmol/L ) , Triacylglycerol ( 2.18 + 0.33
mmol/L vs 1.75 + 0.63 mmol/L ) increased, low density lipoprotein-cholesterol(LDL-C) (2.53 +0.19 mmol/L vs 2.60 + 0.21
mmol/L ) , high density lipoprotein- cholesterol(HDL-C) (0.95 +0.11 mmol/L vs 1.14 + 0.12 mmol/L ) decreased, and the
differences were statistically significant (7=10.998, 6.042, 9.644, 4.796, 4.101,1.676, 7.916, all P<0.01 ) . The results of the
metabolomics test showed that the metabolic status was clearly distinguished between the good and poor prognosis groups. In
comparison with the well-prognosis group, the upregulated metabolites in the poor prognosis group were lysophosphatidylcholine
(=1.362, P=0.000), glutamine-arginine (#=2.302, P=0.000), galactose hydroxylysine (#=1.036, P=0.000) and goose deoxycholic
acid (t=5.261, P=0.006). The downregulated metabolites were lysophosphatidylethanolamine (=2.321,P=0.000),
phosphatidylethanolamine (=5.261, P=0.001), phosphatidylcholine (+=2.528, P=0.001), phosphatidyl glycerol (+=3.624,
P=0.000), sphingingipid (=2.591, P=0.000), cardiolipin (+=1.362, P=0.000), glycerol difat (+=5.623, P=0.000), triglycerides
(t=4.115, P=0.000), phenylalanide-alanine (¥=2.361, P=0.000), ganglioside (+=3.334, P=0.000), hyaluronic acid (+=2.924,
P=0.000) and dihydroacetone phosphate (+=1.623, P=0.001), and the differences were statistically significant (all P <0.05).
Based on the determination of potential markers, Logit(P)=-5.319+0.172(lysophosphatidylethanolamine)+0.669(phosphatidylet
hanolamine)+0.624(lyso-phosphatidylcholine)+1.149(phosphatidylcholine)+0.84 1 (phosphatidylglycerol)+0.27(sphingomyelin)+
0.744(cardiolipin)+0.102(glycer)+0.667(triglyceride)+0.676(glutamine-arginine)+1.067(galactose hydroxylysine)+0.802
(phenylalanide-alanine)+0.203(goose deoxycholic acid)+0.711(ganglioside) + 0.034 (hyaluronic acid) + 0.494 (dihydroacetone
phosphate). The median survival time of Kaplan-Meier survival analysis of patients with T2DN was 19 months in the group with
poor survival time and 25 months in the group with good prognosis. The ROC curve analysis model AUC was
0.853(95%CI:0.759 ~ 0.909, P<0.001), sensitivity, specificity and yoden index were 85.26%, 82.84% and 0.681, respectively.
The model predicted high levels of prognosis of T2DN patients, and the calibration curve and standard curve results showed no
obvious bias, and good consistency. Conclusion Building a risk prediction model based on metabolomic analysis to predict the
prognosis of T2DN patients has certain predictive value.
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