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Abstract

e AIM. To analyze and screen influencing factors of
diabetic patients complicated with retinopathy, and
establish and validate prediction model of nomogram.

¢ METHODS.: A total of 1 252 patients from the Diabetes
Complications Early Warning Dataset of the WNational
Population Health Data Archive (PHDA) between January
2013 to January 2021 were selected and randomly divided
into a modeling group (n=941) and a validation group
(n=311). Univariate analysis, LASSO regression and
Logistic regression analysis were used to screen out the
influencing factors of diabetic retinopathy, and a
nomogram prediction established. The
receiver operating characteristic Hosmer -
Lemeshow test and calibration curve were used to
evaluate the model. The clinical benefit was evaluated by
the decision curve analysis (DCA).

e RESULTS: Age, hypertension, nephropathy, systolic
blood pressure (SBP), glycated hemoglobin ( HbAlc),
high-density lipoprotein cholesterol (HDL-C), and blood
urea ( BU) were the influencing factors of diabetic
retinopathy. The area under the curve ( AUC) of the
modeling group was 0.792 (95%CI; 0.763-0.821), and the
AUC of the validation group was 0.769 (95% CI. 0.716 -
0.822). The Hosmer-Lemeshow goodness of fit test and
calibration curve suggested that the theoretical value of
the model was in good agreement ( modeling group: X=

model was
curve,
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14.520, P=0.069; validation group: Xx*=14.400, P=0.072).
The DCA results showed that the threshold probabilities
range was 0.09-0.89 for modeling group and 0.07-0.84 for
the validation group, which suggested the clinical net
benefit was higher.

¢ CONCLUSION': This study constructed a risk prediction
model including age, hypertension, nephropathy, SBP,
HbAlc, HDL - C, and BU. The model has a high
discrimination and consistency, and can be used to
predict the risk of diabetic retinopathy in patients with
diabetes.
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ROC curve; calibration curve; DCA curve
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R1 BERARE-RABSW

it B4l DM £ (n=408) DR 4H(n=533) X P
MR (X£s, %) 59.90+10.65 57.38+10.89 3.552 <0.001
PER (1, %) 3.165 0.075
i 134(32.8) 205(38.5)
I 274(67.2) 328(61.5)
T L (B, %) 24.910 <0.001
g 140(34.3) 106(19.9)
H 268(65.7) 427(80.1)
1= LAg (B, %) 27.650 <0.001
g 260(63.7) 422(79.2)
H 148(36.3) 111(20.8)
KR FEE AL (B, %) 1.621 0.203
7 183(44.9) 217(40.7)
H 225(55.1) 316(59.3)
fisi 2 (15, % ) 4.603 0.032
¥ 370(90.7) 459(86.1)
H 38(9.3) 74(13.9)
BRI (], %) 1.813 0.178
G 264(64.7) 322(60.4)
i 144(35.3) 211(39.6)
B (1, % ) 115.717 <0.001
G 279(68.4) 176(33.0)
H 129(31.6) 357(67.0)
SBP (XS, mmHg) 134.17£20.15 142.17+21.92 -5.747 <0.001
DBP (XS, mmHg) 78.87+12.05 82.01+11.83 -4.010 <0.001
BMI(X£S,kg/m”) 26.00+3.79 26.47+3.82 -1.858 0.063
FPG (X %S ,mmol/L) 7.94+3.40 8.62+3.78 -2.859 0.004
HbAlc(X£S,%) 7.38+1.52 8.19+1.94 -6.907 <0.001
GSP(X%S , umol/1) 222.37+69.72 226.74+81.78 -0.829 0.407
TG(X+S, mmol/L) 2.04+1.57 2.06+1.69 -0.152 0.879
TC(X %S, mmol/T.) 4.53£1.37 4.75+1.38 -2.430 0.015
HDL-C(X%S ,mmol/L) 1.05+0.30 1.150.47 -3.776 <0.001
LDL-C(X%£S, mmol/L) 2.77+1.14 2.95+1.15 -2.462 0.014
BU(X %S, pmol/L) 6.00+3.30 8.42+6.22 -7.098 <0.001
SCr(X=%S$ , umol/L) 85.49+83.55 132.55+149.43 -5.714 <0.001
BUC(X%S, pmol/L) 317.25+94.98 337.69+96.59 -3.240 0.025
TBiL(X %S, umol/L) 11.94+8.48 9.66+5.22 5.075 <0.001
DBIiL(X %S, pmol/L) 4.10£6.05 2.73+2.01 4.889 <0.001
IBiL(X %S, mol/L) 8.28+6.50 6.91+3.63 4.096 <0.001
LDH(X%s,U/L) 167.76+75.08 177.43£60.41 -2.190 0.029
ALT(X%£s,U/L) 27.19%25.07 21.10%16.55 4.471 <0.001
AST(X%£S,U/L) 22.23+16.24 18.50+11.40 4.127 <0.001

2.4 FUNARR RO IE 51FM R ROC #hZ T mAUk 43 Hr
BRI D3 BE TR 3 firs  JEASE 4 AUC 28 0.792(95%CI
0.763-0.821) ,AE4 AUC 4 0.769 (95% CI:0.716-0.822) ,
SERFZAEAIIX 53 BE R4, FIH] Hosmer—Lemeshow £6:
0 FIVRE ¥ 2 DA 45 7R 9 2 E )& | Hosmer — Lemeshow 6 56
SR ZAE R IR b 000 45 JRy = R A A 5 S BRI R
A (B, X2 =14.520, P =0.069; B iF 4. X*=
14.400,P=0.072) , A BERE R . DAL il 2248 78 1AL
AR I Kz A= R 5 S s e AR MR — BB v, LI 4

2.5 Mg RRELF 38 it 2 il I PR UL 3R £ (DCA) |, %k Tl Pl A5
R PRAT R BEA TPPAL , #E— 25 PPAl DM '€ £ DR Tl
DUASSARY (4 11 PR IS 25, DCA il 4625 51 4y Hr o, &) 1 4%
(All) FoRx 4T DM B HFH A DR H AT T I A9 1
£ T L, A ELZK (None ) /R A DM (B H A 8 DR H
RIS, s 0, B T ASE 1) 58] {0 AE 5% (L A
0.09-0.89, Ifi AR+ 5 7 T 05 56 1F 25 75000 455 75 f) [ {14
FAEAE 0.07-0.84 I RIFHIL 25 KT 0, WIET 5,
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1= 5 B 1-55 5 B
3 ?ﬁiﬂ!‘]#ﬁﬁ!ﬁ’\l ROC ﬂi—@é AE*%@E?B%‘LE@HO
* 2 %EZ Logistic @IFHH
Gl B SE Wald X* P OR 95%CI
AR -0.028 0.008 13.542 <0.001 0.972 0.958-0.987
SBP 0.010 0.004 6.196 0.013 1.011 1.002-1.019
L 0.365 0.192 3.625 0.057 1.440 0.989-2.096
B i 1.055 0.168 39.352 <0.001 2.872 2.065-3.993
HbAlc 0.421 0.050 71.101 <0.001 1.524 1.382-1.681
HDL-C 0.778 0.238 10.728 0.001 2.177 1.367-3.468
BU 0.098 0.022 19.416 <0.001 1.103 1.056-1.152
TBiL 0.008 0.019 0.176 0.675 1.008 0.970-1.047
DBIiL -0.117 0.065 3.259 0.071 0.890 0.784-1.010
ALT -0.009 0.007 2.062 0.151 0.991 0.978-1.003
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