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Relationship between SDF-1, ANGPTL4, GRP78 in Aqueous Humor
and Postoperative Macular Edema in Patients with Type 2 Diabetic Cataract
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ABSTRACT Objective: To investigate the relationship between stromal cell-derived factor-1 (SDF-1), angiopoietin-like 4
(ANGPTLA4), glucose-regulated protein 78 (GRP78) and postoperative macular edema (ME) in patients with type 2 diabetic cataract and
their predictive efficacy analysis. Methods: 195 patients (195 eyes) with type 2 diabetic cataract who were admitted to our hospital from
January 2020 to March 2023 were selected, all patients underwent phacoemulsification combined with foldable intraocular lens implanta-
tion, patients were divided into ME group (45 cases) and non-ME group (150 cases) according to whether ME occurred after operation.
The levels of SDF-1, ANGPTL4 and GRP78 in aqueous humor were detected before operation, and clinical data were collected. The in-
fluencing factors of postoperative ME in patients with type 2 diabetic cataract were analyzed by multivariate Logistic regression analysis,
the predictive value of preoperative aqueous humor SDF-1, ANGPTL4 and GRP78 levels in predicting postoperative ME in patients with
type 2 diabetic cataract were analyzed by receiver operating characteristic (ROC) curve. Results: The levels of SDF-1, ANGPTLA4 and
GRP78 in aqueous humor before operation in ME group were higher than those in non-ME group (P<0.05). High glycated hemoglobin,
high SDF-1, high ANGPTLA4, and high GRP78 were risk factors for postoperative ME in patients with type 2 diabetic cataract (P<0.05).
The area under the curve (AUC) of preoperative SDF-1, ANGPTL4 and GRP78 levels in aqueous humor to predict postoperative ME in
patients with type 2 diabetic cataract was 0.809, 0.801 and 0.760 respectively, the area under the curve predicted by combined SDF-1,
ANGPTL4 and GRP78 was 0.896, which was higher than that of single detection (P<0.05). Conclusion: The increase levels of SDF-1,
ANGPTL4 and GRP78 in aqueous humor of patients with type 2 diabetic cataract before operation are relate to the occurrence of postop-
erative ME, the combination of SDF-1, ANGPTL4 and GRP78 has high application value in predicting the occurrence of ME.
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Table 1 Comparison of baseline data between ME group and non-ME group [(x% s)/n(%)]
Data ME group(n=45) non-ME group(n=150) t/x* value P value

Age (year) 75.32+ 6.59 72.65+ 4.35 3.173 0.002

Gender [n(%)]
Male 26(57.78) 83(55.33) 0.084 0.772

Female 19(42.22) 67(46.67)

Body mass index(kg/m?) 23.15+ 1.62 23.06x 1.33 0.378 0.706
Course of diabetes (year) 14.02+ 3.65 10.24+ 2.19 8.566 <0.010

Basic disease
Hypertension 26(57.78) 60(40.00) 4.438 0.035
Hyperlipidemia 21(46.67) 43(28.67) 5.087 0.024

Blood glucose before operation
(mmol/L) 5.62+ 1.28 543+ 1.19 0.923 0.357
Sugar lowering treatment [n(%)]
Oral hypoglyceimic agents 33(73.33) 89(59.33) 2.897 0.089
Insulin treatment 12(26.67) 61(40.67)
Glycated hemoglobin (%) 7.92+ 1.54 6.82+ 1.21 5.007 <0.001
Preoperative complications [n(%)]

Diabetic retinopathy 16(35.56) 30(20.0) 4.647 0.031
Diabetic nephropathy 9(20.00) 21(14.00) 0.921 0.337

% 2 ME /A% ME AARBIEK SDF-1 ANGPTL4,GRP78 EL % (xt s)

Table 2 Comparison of SDF-1, ANGPTL4 and GRP78 in aqueous humor between ME group and non-ME group before operation(xt s)

Groups n SDF-1(ng/mL) ANGPTL4(ng/mL) GRP78(ng/mL)
ME group 45 9.32+ 2.13 35.26% 6.49 3.12+ 0.65
Non-ME group 150 5.02+ 1.72 22.05+ 4.71 1.02+ 0.27
t value 13.888 15.033 31.628
P value <0.001 <0.001 <0.001

R32EMBRBENEREARGRE ME BI%E X Logistic @375 72

Table 3 Multivariate Logistic regression equation of postoperative ME in patients with type 2 diabetic cataract

Variable B

SE Wald »? OR(95%CI) P value
Constant 13.265 3.064 18.742 - <0.001
Glycated hemoglobin 0.956 0301 10.087 2.601(1.442~4.692) <0.001
SDF-1 0.712 0251 8.047 2.038(1.246~3.333) 0.012
ANGPTL4 0.635 0.228 7757 1.887(1.207~2.950) 0.016
GRP78 0.503 0.185 7393 1.654(1.151~2.376) 0.021
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% 4 RAETE7K SDF-1,ANGPTL4,GRP78 7k FHiilll 2 BUEFRH B MEEERER £ ME #) ROC M5 H
Table 4 ROC curve parameters of preoperative aqueous humor SDF-1, ANGPTL4 and GRP78 levels in predicting postoperative ME in patients with type

2 diabetic cataract

Indexs AUC (95%CI) Criticality value Sensitivity(%) Specificity (%) Youden index
SDF-1 0.809(0.747~0.862) 7.26 ng/mL 75.56 80.67 0.562
ANGPTL4 0.801(0.738~0.855) 28.41 ng/mL 73.33 82.00 0.553
GRP78 0.760(0.693~0.818) 2.25 ng/mL 68.89 79.33 0.482
Unite 0.896(0.845~0.935) Unite 93.33 83.33 0.767

08

06

sensitivity

SDF-1
—ANGPTL4
GRP78
02 unite
Line of reference

00 02 04 06 08 10
1 - specificity
B 1 AR@1E7K SDF-1,ANGPTLA GRP78 7K F-Hiill] 2 B#EFR % E M &
BERERE ME i ROC #iZk

Fig.1 ROC curve of preoperative aqueous humor SDF-1, ANGPTL4 and
GRP78 levels in predicting postoperative ME in patients with type 2

diabetic cataract
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