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[Abstract] Objective To investigate the efficacy of serum acylated ghrelin (AG) and glycosylphosphatidylinositol—
anchored high-density lipoprotein-binding protein 1 (GPIHBP1) levels in the evaluation of diabetic retinopathy (DR) and pro—
liferative DR (PDR). Methods A total of 338 patients with type 2 diabetes mellitus (T2DM) admitted to the Department of
Endocrinology, 987th Hospital of Joint Logistics Support Force from January 2022 to February 2025 were selected as the
T2DM group, and 60 healthy individuals during the same period were selected as the control group. Based on the occurrence
and development of DR, T2DM patients were divided into a PDR subgroup (62 cases), a non-proliferative DR (NPDR) sub—
group (73 cases), and a non-DR (NDR) subgroup (203 cases). Serum AG and GPIHBP1 levels were detected by enzyme-—
linked immunosorbent assay. Multivariate logistic regression analysis was used to analyze the relationship between serum AG
and GPIHBP1 levels and the occurrence and development of DR and PDR. Receiver operating characteristic (ROC) curve
analysis was used to evaluate the efficacy of serum AG and GPIHBPI levels in the assessment of DR and PDR. Results
Compared with the control group, serum AG levels were lower and GPIHBPI levels were higher in the T2DM group
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/P =-9.398/<0.001, 12.221/<0.001). Serum AG levels decreased sequentially, and GPIHBP1 levels increased sequentially,
across the NDR, NPDR, and PDR subgroups (/P =58.552/<0.001, 75.813/<0.001). Multivariate logistic regression analysis
showed that a longer duration of T2DM, higher glycated hemoglobin, and higher GPIHBP1 levels were independent risk fac—
tors for the occurrence and development of DR and PDR  OR (95%CT)=1.902 (1.482-2.442), 1.741 (1.361-2.228), 6.111
(1.790-20.861), 2.842 (1.012-7.979), 1.010 (1.004-1.016), 1.007 (1.002-1.012) , while higher AG levels were an independ—
ent protective factor OR (95%CI)=0.962 (0.929-0.996), 0.965 (0.936—0.995) .ROC curve analysis showed that the area un—
der the curve (AUC) for serum AG, GPIHBP1 levels, and their combination in evaluating DR were 0.790, 0.816, and 0.897,
respectively. The combined evaluation was superior to either marker alone (Z/P =5.442/<0.001, 4.779/<0.001). The AUC for
serum AG, GPIHBP1 levels, and their combination in evaluating PDR were 0.784, 0.796, and 0.865, respectively. The com—
bined evaluation was superior to either marker alone (Z/P =3.945/<0.001, 3.200/0.001). Conclusion Decreased serum AG
levels and increased GPIHBP1 levels are closely associated with the occurrence and development of DR. The combination of
serum AG and GPIHBPI levels has high efficacy in evaluating the occurrence and development of DR.
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t F ; Logistic : T2DM N
Logistic T2DM DR PDR HbA,, .GPIHBP1 T2DM DR.PDR
; ( ROC) AG ( P<0.01
AG.GPIHBP1 T2DM DR PDR P<0.05) 3. 4.
- P<0.05
2 3 Logistic T2DM DR
2.1 2 AG.GPIHBP1
T2DM AG .CPIHBP1 Tab.3  Multinomial Logistic regression analysis of serum AG and
( P<0.01) 1. GPIHBP1 levels with DR occurrence and progression
B SE Wald P OR 95%CI
T2DM 0.643 0.128 25.421 <0.001 1.902 1.482~2.442
1 T2DM AG~GPIHBP1 FPG 0.606 0.374 2.617 0.106 1.833 0.880~3.817
(xxs ng/l) HbA,, 1.810 0.626 8350  0.004 6.111 1.790~20.861
Tab.1 Comparison of serum AG and GPIHBP1 levels between LDL-C 0.280 1.056 0.070  0.791 1.323 0.167~10.488
control group and T2DM group AG -0.039 0.018 4.707  0.030 0.962 0.929~0.996
G GPINBPI GPIHBP1 0.010 0.003 11.007 0.001 1.010 1.004~1.016
60 274.92+83.46 659.23+177.65
T2DM 338 172.31+32.52 981.25+238.56 4 Logistic T2DM PDR
t 9.398 12.221
P <0.001 <0.001 Tab.4 Multinomial Logistic regression analysis of serum AG and
GPIHBP1 levels with PDR occurrence and progression
2.2 T2DM AG. B SE  Wad P  OR 95%CI
GPIHBP1 NDR . T2DM 0.555 0.126 19.495 <0.001 1.741 1.361~2.228
P ~
NPDR .PDR T2DM FPG. FPG 0.068 0.296 0.052 0.819 1.070 0.599~1.911
HbA,, 1.045 0.527 3.934 0.047 2.842 1.012~7.979
HbAlL‘LDL_C‘GPIHBPl AG LDL-C 0.034 0.864 0.002 0.968 1.035 0.190~5.632
( P<0.01) 3 AG -0.036 0.016 5235  0.022 0.965 0.936~0.995
( P>0.05) 2. GPIHBPI 0.007 0.003 6920  0.009 1.007 1.002~1.012
2.3 Logistic T2DM DR PDR
T2DM DR. PDR 2.4 AG. GPIHBP1 T2DM DR
( : “17; “07) PDR AG.GPIHBPI1
P<0.05 ( T2DM DR PDR ROC
2 T2DM AG.GPIHBP1
Tab.2 Comparison of clinical characteristics and serum AG and GPIHBP1 levels in T2DM patients with different DR severity
NDR  (n=203) NPDR  (n=73) PDR  (n=62) X2/F P
(%) 122( 60.10) 41( 56.16) 36( 58.06) 0.364 0.834
(xxs ) 57.98+8.39 57.42+10.40 57.69+8.38 0.110 0.896
T2DM (xxs ) 3.06+1.35 7.36+£2.52 10.52+3.58 314.396 <0.001
( x+s mmHg) 128.37+8.30 129.32+7.70 129.45+6.65 0.667 0.514
(x+s mmHg) 86.56+4.72 86.52+4.56 87.50+3.96 1.101 0.334
(% 73( 35.96) 25(34.25) 25(40.32) 0.575 0.750
FPG( x+s mmol /L) 8.70+1.40 9.24+0.90 10.05+1.28 26.929 <0.001
HbA, (xxs %) 7.79+0.84 8.57+1.03 9.37+1.18 71.064 <0.001
TC( x+s mmol/L) 5.02+0.51 5.16+0.63 5.12+0.39 2.459 0.087
TG( x+s mmol/L) 1.75+0.31 1.81+0.29 1.83+0.35 2.096 0.125
HDL-C( x+s mmol/L) 1.07+0.11 1.04£0.15 1.03+0.10 2.730 0.067
LDL-C( #+s mmol/L) 2.76+0.43 2.98+0.63 3.29+0.69 24.823 <0.001
AG( z+s ng/L) 185.44+29.40 158.04+25.72 146.13+26.22 58.552 <0.001
GPIHBP1( x+s ng/L) 875.25+198.92 1 099.78+190.31 1 188.75+206.56 75.813 <0.001
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Tab.5 Evaluation of serum AG and GPIHBP1 levels for DR
AUC 95%CI
AG 175.18 ng/L. 0.790 0.743~0.833 0.840 0.571 0.411 2 AG-. GPIHBP1 T2DM PDR ROC
GPIHBP1 1 013.97 ng/L 0.816 0.770~0.856 0.696 0.749 0.445
0.897 0.860~0.927 0.694 0.923 0.617
Fig. 2 ROC curve of serum AG and GPIHBP1 levels for
evaluating PDR
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Tab.6 Evaluation of serum AG and GPIHBP1 levels for PDR

AUC 95%CI
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