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(OR=5.065,95%CI:1.659-15.470) fK# B NE&E 1 (OR =
12.715,95%CI ;. 2.385-67.790) . TyG 45 %t ( OR = 23.057,
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Abstract

¢ AIM: To explore the predictive value of the combination
of triglyceride - glucose (TyG) index, nesfatin-1, and
retinol-binding protein 4 (RBP4) for diabetic retinopathy,
and provide evidence for early prediction of DR.

¢ METHODS:: The clinical data of 164 patients with type 2
diabetes mellitus (T2DM) who admitted to the hospital
between February 2022 and December 2023 were
retrospectively collected. Based on the fundus
examination results, these patients were divided into two
groups: the DR group (n=43), including proliferative DR
(PDR, n=19) and non-proliferative DR (NPDR, n=24),
and the T2DM without DR group (n=121). The TyG index
and the level of nesfatin-1 and RBP4 were measured after
admission.

¢ RESULTS:T2DM patients with DR had a longer disease
duration compared with T2DM patients without DR, and
the DR group had higher fasting blood glucose,
glycosylated hemoglobin, triglyceride, total cholesterol,
low - density lipoprotein, TyG index, and RBP4 levels,
while lower high-density lipoprotein and nesfatin-1 levels
(all P<0.001). Multivariate Logistic regression analysis
indicated that the duration of T2DM ( OR=1.338, 95%ClI.
1.059- 1. 690 ), glycosylated hemoglobin ( OR = 5. 065,
95%CI. 1.659 - 15.470), low density lipoprotein ( OR =
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12.715, 95% CI. 2.385-67.790), TyG index ( OR= 23.057,
95%Cl; 2.936-181.073) and RBP4 ( OR=1.319, 95%CI. 1.028-
1.692) were the independent risk factors for DR, while
nesfatin- 1 ( OR = 0.007, 95% CI. 0.003-0.016) was an
independent protective factor for DR. The ROC curves
were drawn, and the results indicated that the TyG index,
nesfatin-1, and RBP4 had certain predictive values for DR
patients with T2DM, with areas under curve ( AUC) of
0.804, 0.878 and 0.738, respectively. The combined AUC of
the TyG index, nesfatin - 1, and RBP4 was 0. 946,
sensitivity was 83. 72%, and specificity was 92. 56%.
Patients with PDR had a higher TyG index, higher RBP4
level, and lower nesfatin-1 level than patients with NPDR
(all P<0.05). Spearman’s correlations indicated a positive
association between the TyG index, RBP4 and DR degree,
and a negative association between nesfatin - 1 and DR
degree (r, = 0.557, 0.392, -0.359, repectively, all P<0.05).
Pearson correlation analysis indicated a negative correlation
between the TyG index and the levels of nesfatin-1, a
positive correlation between the TyG index and the levels of
RBP4, and a negative correlation between the levels of
nesfatin-1 and RBP4 in DR patients with T2DM ( r=-0.486,
0.538, -0.592, all P<0.05).

¢ CONCLUSION: The serum of TyG index and the levels
of nesfatin-1 and RBP4 were early predictive markers for
DR and were associated with the risk of the occurrence
and severity of the disease. Besides, the combined
prediction performance of TyG index, nesfatin- 1, and
RBP4 was better for DR.
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retinol binding protein 4 (RBP4) ; diabetic retinopathy
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operating characteristic, ROC) PSR TyG FEEL nesfatin—1,
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H L (P>0.05) ;DR 41 B F0 FE 25 I8 0% OB Ak 1 21 2
F I =R S IE R K R R A M Ty G FE B,
RBP4 7K -4/ T T2DM 40, 25 %5 I8 25 1 . nesfatin— 17K
AR T T2DM 4, 22 R ¥ A it 2% 2 L (P<0.001) , W,
%1,

2.2 Logistic E1J34>#7 &40 T2DM B& % £ DR HE =
PLT2DM BE e B I & DR WA 5 (RE. K E=1,%
K =0) B A3 18 B T2DM S Bk e & L H
TH R S R R R A R B AR R L TYG
FEEL nesfatin—1, RBP4 7K - Ry H 28 i (WAH . 25 kT3 %
BESZME SN ) , Z R E Logistic FIHHT &, T2DM Sk 2
(OR=1.338,95%CI:1.059-1.690) ¥# 1k Ifil £1. % 11 (OR =
5.065,95% CI- 1.659 — 15.470) A% % £ J§ % 11 (OR =
12.715,95% CI:2.385-67.790) . TyG 8 %4 ( OR = 23.057,

95%CI:2.936-181.073) .RBP4( OR=1.319,95%CI:1.028~-
1.692) J& T2DM & # & 4= DR 1Y f& [ K &, nesfatin — 1
(OR=0.007,95%CI:0.003-0.016) H{#4P RN E, WK 2,
2.3 I3 TyG 50 nesfatin—1 % RBP4 X T2DM £
LZEDRIMTMME 2l ROC I Bor, TyG f5 %k,
nesfatin—1 RBP4 ¥J%f T2DM 3% % 4 DR HA — & Hijl
Ml , M1 £ T T FR ( areas under curve, AUC) 4351 4 0.804 .
0.878 .0.738 , B A UM 47 —JC Logistic $804, HUE- 7510 4
Z Logit(P) , W A K B0 A8 it 45 ) AUC 2 0.946, Tl
BRURREE g 83.72% R S N 92.56% , W3 3, 1,

24 A EEE DR AEEMF TyG 54 F7 nesfatin-1 &
RBP4 7k F b H5ETE DR B34 ML TyG 5% RBP4
K ARG A PE DR B3 nesfatin— 1 K AR T 1%
FEME DR B, 2R A GEE X (P<0.05) , W& 4,

Fx1 WABEIREKRERILR

miH DR #H(n=43) T2DM 4 (n=121) X/t P
PEF (%) ]

% 25(58.14) 64(52.89) 1.925 0.165

© 18(41.86) 57(47.11)
RIS (XS keg/m) 24.47+3.59 24.21+3.80 0.391 0.696
AR (XES ) 58.29+10.42 57.31£9.67 0.559 0.577
TR L (X +S) 0.93+0.12 0.92+0.15 0.394 0.694
T2DM Ji i (X £S ,a) 13.08+4.09 10.47+3.82 3.777 <0.001
FFKJE (XS, mmHg) 86.17£9.23 85.30+7.96 0.590 0.556
W45 (X£S , mmHg) 128.63+9.82 127.09+9.20 0.926 0.356
Z3 1 AR (X £, mmol/LL) 10.52+1.24 8.04x1.38 10.385 <0.001
WL 2T [ (XS, %) 10.19+1.75 7.68+1.52 8.932 <0.001
H il =8 (X £, mmol/L) 2.64+0.49 1.97+0.42 8.592 <0.001
LB (X£S, mmol/L) 5.84+0.87 4.92+0.79 6.386 <0.001
B B NS 2 1 (XS, mmol/L) 4.45+0.92 3.41+0.84 6.800 <0.001
B REISEE 1 (XS mmol/L) 1.17+0.16 1.32+0.19 4.625 <0.001
TyG $550(X %s) 8.41+0.48 7.85+0.43 7.112 <0.001
nesfatin—1(X£S , ng/mL) 1.04+0.17 1.3420.21 8.432 <0.001
RBP4(X%5 ,mg/L) 55.42+7.98 48.95+7.26 4.889 <0.001

#F 2 Logistic EF3HH &0 T2DM £&% 4 DR WEZ
, 95%CI
ES B SE Wald X P OR = 0
T2DM 5 i 0.291 0.145 4.028 0.045 1.338 1.059 1.690
A (EARE = 1.622 0.570 8.113 0.004 5.065 1.659 15.470
R R E A 2.543 1.045 5.921 0.015 12.715 2.385 67.790
TyG 8%k 3.138 1.427 4.836 0.028 23.057 2.936 181.073
nesfatin—1 -4.972 2.069 5.775 0.016 0.007 0.003 0.016
RBP4 0.277 0.127 4.749 0.029 1.319 1.028 1.692
£ 3 IiE TyG $EHF nesfatin—1 % RBP4 Xf T2DM £# % 4 DR BTl MH&

_ " . 95%CI

¥ br AUC SE ZPBeE RAEMEE O BURE (%) FERE(%) P
TRR R

TyG 54K 0.804  0.038 0.449 8.15 83.72 61.16 <0.001 0.729 0.879
nesfatin—1 0.878 0.028 0.593 1.17 ng/ml 76.74 82.64 <0.001 0.823 0.932
RBP4 0.738 0.047 0.476 53.06 mg/L 67.44 80.17 <0.001 0.646 0.831
1A T 0.946 0.019 0.763 - 83.72 92.56 <0.001 0.910 0.983
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*4 FTEEE DR AHREFMF TyG 18500 nesfatin—1 & RBP4 7K F bb 5 XEs
2157 ik TyG 8%k nesfatin—1( ng/mL) RBP4 (mg/L)
A5 DR 4 19 8.92+0.50 0.98+0.15 59.17£8.37
JE3EFE 1 DR 4 24 8.01+0.46 1.09+0.18 52.45+7.41
t 6.200 2.139 2.789
P <0.001 0.039 0.008
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Ty
0 0’2 0’4 OIS 0’8 1I0
1 - 5570
1 IiF TyG $541%0 nesfatin-1 % RBP4 X} T2DM E& %k 4
DR #J ROC Hi%,

25 XS Spearman A& M4 #T H.R, TyG #8554,
RBP4 JK-F-55 DR i 1 72 BE 52 1EAH G (r, = 0.557,0.392,
P<0.05) , nesfatin—1 7K*F 5 DR 5 R E R AM K (r, =
-0.359,P<0.05) , % Pearson #H3H7 W7~ , DR B 1ML
& TyG S nesfatin—1 K FEE MK (r=-0.486, P<
0.001) ,5 RBP4 7KF & 1E A 3¢ (r = 0.538, P<0.001) ,
nesfatin—1 5 RBP4 7K~V 2 1A 5¢ (r=-0.592,P<0.001)
3itie

T2DM 3 &4 DR HLIH K ) 2 A7, B A 58
SPGB 0] RE S LR G MR 0L R AE F i K R 5 3R
PR L TyG F8 800 25 16 it b | H- Ik = 5 4 1
ZRETabn, AT RO B G B0, B VR IR 5 R AR
RIREARARFR Y BEAEIF ST IGE , TyG #8502 T2DM 35 i
PR PR JE] LA 22 95 78 T ol — R AR B > 1 800 em/s 1Y
FEE WA E, B S5 EHTs br K4 ¢, 7T FHFirn
WEPRIR MG e A iE T, ERREDY R SE R, TYG $R80S
DR 11 & 95 KU . 3% AH O, T AE i T2DM % & 4= DR 1Y
— M RIHA R T R, AR A TG FE 4K,
WHANARIN T nesfatin—1 RBP4, 37— 30 1 15 90 45 5
FIMERAPE, Kassab 26 HFSE /R, T2DM 35 o HE BB TR
s JE] R P 2295 78 DR BB DRI B I 2H 1 Ty G 5 80 2 55
T EREASE WAL, TERMS AR 5 E K bt A& 3
T TyG 48505 DR A7 ¢, Brmye i) —Wiar 52 2 W, TyG 5
%5 DR HBHE(OR=1.4) KEHR(OR=1.8) BEHX,
H 00 DR A R kAR AUC 43 5128 0.77,
0.66, TN DR (IR KK R A KA Bm 54> . 3¢
B —TRAF AR 3L, TyG #6802 DR KA R B KK R, H
HKOE 505 R 3 & A= DR B XU 52 U BUAR G B T

TEFMANE . ABFFE s, DR 41 TyG 544 T T2DM
M, H il £ A E Logistic [ 1343871 & B, TyG 18 £ 2
T2DM & &L DR RGEK R &, Ui, TyG 48 %n] iz ik
T2DM %4 DR KUK, T2DM & 4= DR AN 32 35 42 = I b
HISIE , AR % W AE DR &A= R b B & B A
FH o MR 55 AT S8l Kok HERE Ak, HL & i g vl fie 12
LRI, IR B T RE B, fE 1 DR JE A, ARHF
FEil It ROC 4k B, TyG $8 B0 AL AW {E 8.15 i, H:
I T2DM ¥ % 4= DR # AUC 4 0.804 , T I AU Ky
83.72% ¢ 5 M 61.16% , W] VE N DR L3 i 2 8] {8 5 17
WIbREY . ABFFE LR W5 DR B TyG 1850+
AR5 DR B3, H Spearman #H 3¢ P4 iR HK
5 DR YR S IFAH G . 7F Srinivasan 257 BF5% dr ik
SCLEEG TyG $8 805 DR K L™ B AR ARG, Kl
TyG F6504 1] g T2DM & 2E DR B9 17 i B 0 R A0 40
S

nesfatin—1 MU 2 558 V-7 &Y GE 2, Bt
FEBIR  nesfatin—1 7K 5 HEIRICEHHE bR 9 5 BT . &
SEFEARAE G, FTRES 5 T2DM M B % AR 0E & 4B s 7R
Dai 252 W58 s, S AT LA HE , DR H 3 1L 7 -5 3%
B nesfatin—1 7K 7] 2 ZF FEAK, H nesfatin—1 /KF 5
DR %9 0 & A A G, A B 58 i — 2 UE 52, DR 41 I
nesfatin—1 KT T2DM 4H , H & T2DM 34 % 4 DR £
PR 2 Sun 250 I 40 5256 & BHL, nesfatin— 1 fEE Y
AR R 1 B1 8k BH A% 7% 5% 1~ -« B/ B 1T BR 45
B HRIGE IR Z IR E A 3 RIE/IMEGE T4 S 30, 5
AT S AT AL B R R 0 R ARPE-19
W6 71, DB 9RE 5 A AL N B N, 7E DR & i i 3]
R3PVERT . WF5E48 H  nesfatin—1 A {2 555 B 210 i 1 75
Y 0 S R S ) MRS T R R B A, e
i 1 ZHEHL S MR KR & DR BRI R T AT
i3t ROC 4R i, nesfatin—1 B AR {H 1.17 ng/mL
i, HC T T2DM f % & 4E DR 19 AUC i 0.878,J& DR B
BT BUBRAR B . 53 A6 ARHIESE & B, B DR 1 R
JEINEE nesfatin—1 7K-F-W] R FEAK, H Spearman A OG5 H7
R, HOK-5 DR 8 R B 52 5 AH 5 nesfatin—1 7]y
T2DM &4 DR B9 16 2 B PG 455 0 2%, B B T
ISR

RBP4 F- B3 iy 41 it As 5 20 224 B, 5 T2DM i
T RS RHCPUA S U A — T ) X HE A 5T R B
RBP4 5 T2DM B & BENR A R 5 = AT A ¢, & T2DM
BRI K AIEE TSGR N R Sun 50 FE 1 RO
PRI NFE 30, RBP4 7K - 78 S5z i DU 437 B0 14 kA=
DR A9 AU 2 fee 15 VU 43107 25088 5 1 58.95 £, /&2 53R
J7 DR MG TE bR i 5805, A #F5E 7R, DR 41 RBP4
KA 3, H RBP4 KRB E K4 DR IS BN £,
HERFAEC R MESF S, 28 RBP4 1[5 T2DM
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KA DR RE, (HAH LT 8 RIS 5 AT i — 4
A ROC 1 AUC 45 RBP4 7E DR % A= i) B AN 1
AWE S i ROC i 26 W 75, RBP4 HU d £ 4% 18T (i
53.06 mg/L, HFUM T2DM % 4= DR 19 AUC 2k 0.738,
A DR B0 A IR Y . RBP4 ] i i i S 4ie &%
AL | A 0o J5 = 400 i 457 20 B B, 5 552 o g s 1,
AEX AR 0 IS I A8 250, 1k 4 B 2 ZUR I
FRAURMET [, A A T AR — S AL A R 3k S LA
5K BN PR BE e DR &/F kR A
TR &7, RBP4 K V-5 DR G IEEE A K, 5% KW
AT A HE%, RBP4 JKF- 5 T2DM & /E DR 955
WREABERR,

AT 1T Pearson #5401 278, T2DM &4 DR i
H TyG $8%K .nesfatin—1 RBP4 /K F-[a] R MEAH G, =& AT
REPRFZ: 5 T HLAME B AU 3K AL B B RIRHT S e, ik
iii—[F] 4 2F DR B e, & F o, A5 TyG 5 4
nesfatin—1 RBP4 B4 Tl T2DM % 4= DR XU , &5 3 af
i, A BA BT AUC S 0.946 , U GUSREE 483.72%
FESH N 92.56% , HATHAF I SN 6L, 7T DR S0 42
BT A A AR

25 b, TyG #8451 .nesfatin—1 RBP4 7K F 5 DR & i X
W Mo R EE A G, AT /E S DR B J0 (9 A s, LI
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