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Abstract

e AIM. To investigate the predictive value of aqueous
humor stromal cell - derived factor-1 (SDF - 1) and
epithelial neutrophil - activating peptide-78 (ENA78) for
visual impairment following vitrectomy in patients with
diabetic retinopathy (DR).

* METHODS . Patients with DR who underwent vitrectomy
in the ophthalmology department of our hospital from
March 2022 to March 2024 were enrolled as study group.
According to the results of uncorrected visual acuity
examination during the 1-year follow-up after surgery,
they were further divided into visual impairment group
and good visual acuity group. In addition, patients with
cataracts who were treated in our hospital during the
same period were recruited as control group. The levels of
SDF-1 and ENA78 in aqueous humor were detected by
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enzyme- linked immunosorbent assay ( ELISA). Pearson
correlation analysis was used to evaluate the correlation
of indicators. Multivariate Logistic regression analysis was
performed to identify the influencing factors of
postoperative visual impairment in DR patients. Relative
risk analysis was conducted to assess the impact of
different aqueous humor SDF - 1 and ENA78 levels on
postoperative visual impairment in DR patients. Receiver
operating characteristic (ROC) curve analysis was applied
to determine the predictive value of aqueous humor
SDF-1 and ENA78 levels for postoperative visual
impairment in DR patients.

¢ RESULTS: Totally 156 cases (156 eyes) were enrolled in
the study group, including 87 males and 69 females, with
a mean age of 60.65+8.91 years old; and 91 cases (91
eyes) were enrolled in the control group, including 53
males and 38 females, with a mean age of 58.72 + 8.43
years old. The levels of SDF-1 and ENA78 in aqueous
humor of the study group were significantly higher than
those of the control group ( P<0.001). According to the
results of uncorrected visual acuity during the 1 - year
follow - up after surgery, the study group was further
divided into the visual impairment group (n=49) and the
good visual acuity group (n=107), including 28 males
and 21 females in the visual impairment group, with a
mean age of 63.73 £ 7.41 years, and 59 males and 48
females in the good visual acuity group, with a mean age
of 59.24 + 8.47 years. The age and glycated hemoglobin
(HbA1c) levels of the visual impairment group were
higher than those of the good visual acuity group (all P<
0.05). Compared with the good visual acuity group, the
levels of SDF -1 and ENA78 in aqueous humor of the
visual impairment group were significantly elevated ( all
P<0.05). A positive correlation was found in the study
group between the levels of SDF-1, ENA78 in aqueous
humor and HbA1c (r=0.314, 0.362, all P<0.05). Elevated
levels of aqueous humor SDF-1 (OR=2.936, 95% CI. 1.628-
5.296) and ENA78 (OR=3.092, 95% CI. 1.738-5.502) were
identified as risk factors for postoperative visual
impairment in DR patients (all P<0.05). High levels of
SDF-1 and ENA78 increased the risk of postoperative
visual impairment by 1.958-fold and 2.030-fold compared
with the low-level groups, respectively; the area under
the curve (AUC) of combined detection of aqueous
humor SDF -1 and ENA78 for predicting postoperative
visual impairment in DR patients was 0.936, which was
superior to the predictive value of SDF-1 or ENA78 alone
(Zombination-sor-1 = 2:890, Zyompination-enars = 2:445, all P<0.05).
e CONCLUSION: Elevated levels of aqueous humor
SDF-1 and ENA78 are risk factors for postoperative visual
impairment in DR patients, and the combined detection of
SDF-1 and ENA78 has high clinical application value for
predicting postoperative visual impairment in DR patients.
o KEYWORDS: diabetic retinopathy ( DR); vitrectomy;
stromal cell - derived factor 1 ( SDF - 1); epithelial
neutrophil activating peptide - 78 ( ENA78 );
impairment; prediction
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PRI (T2DM) , #4546 = 2 B8 IR s B ¥ 46 7 (2020 4F
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RGP (AN e VG RGP G PERR ) 5 (4)
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XTRRZH , BERE BB R BR AT AR 2 . IR (N T
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BE MR 5 5288 % 45 b . 25 M UM B ( fasting blood glucose,
FBG) Mk Ifn 21 & 1 ( glycated hemoglobin Alc, HbAlc) |
S IH & B (total cholesterol, TC) | H it = & ( triglyceride,
TG) . & % B A5 25 A IH [& B (high - density lipoprotein
cholesterol , HDL—C ) {IX % & g £& A JH [# B ( low — density
lipoprotein cholesterol, LDL—C) . Ifil AL & ( serum creatinine ,
Ser) JK A & H (urine albumin, Alb) | 2 & Bt %5 K il
(gamma — glutamyl transferase, GGT) . K & & R ¥¢ & I
(aspartate aminotransferase, AST) | N AR ¥ & ¥ ( alanine
aminotransferase , ALT) . I 20 8 114X ( white blood cell count,
WBC) ML/ 31 %4 ( platelet count, PLT) | 34k B4 41 i 1 %%
(lymphocyte count, LYM ) | H P L 4 i 3 2 ( neutrophil
count, NEU)
1.2.2 F57k SDF-1 & ENA78 /K F#ill DR B35 7E 3 55
PREIEIARTT 1 d, 38 5 55y 2E MR TE T 451 TR Bk
FEA(0.1-0.2 mL) , xF BRZH A8 35 e 11 o8 B T R B i
VA ET) AT s KRR, BT IO B0 A I 7 RI#E
A =80 CHRRFMIRAE . KL HPEARAS A —-80 C HL i, &
F 4 CHMF FREMIEL 30 min, b f5 T (22-25 C)
A5 10 min SE SR . AR D) 15 ELISA 35X & i ]
PSR AT R, R B FE RURE AR W) SDF -1 77 &
(EH3755) B¢ i iU 48 22 A= ¥ ENAT8 ik 5 & ( CSB -
EO8178H) , FIr A 43 A 240 ™ Mt A 0] e i A
123 DR BEERGMNKERERBELSAE BHERE
ZHIEARTIEIAR G, 47 1 a (YT, BT 7 E S
IR T T2 A DAARHR () S A5 1E 00 7 7B 174G
B, BT 53 MRS SCHR [ 10 ] H A AR E AT PEAS  F00 )
PR E ORI 80 o AR A48 . — SRR ) - etk
%t IE AL J7 (best—corrected visual acuity, BCVA) 5 0.05-0.1;
TR TSI BCVA R =0.1 H<0.3, B —%H:
BCVA<0.02 i #1824 42 < 5°, 4 4F TR ; — 9 H -
BCVA 4+ T 0.02-<0.05 Z[] , LA EF 42 <10°, AWFFAL
TEA 42232 D B AR DI BIAR B AR IR A7, DLHEBR SRR ) 25 57
XA R T, WA FARIRIEARIS 1 a BEVIR &
TG IR SRR B R34 ) B 4 R ) R
A,

GEit24 03 MT K FH SPSS 25.0 AbBECHE ;11 VEORH Y
bRt 22 (x£s) TR RIS FEAS ¢ K36 5 A7
n( %) TR, KX KK ; Pearson B0 M A 61k, Z N &
Logistic [71H 43 M7 520 DR 85 A J5 90 55 i R 2R 5 AfDxt
FER BE AT AR s 7K SDF-1 ENA78 /KF-Xt DR & A5
T 5% 9 0 52 W 5 32 3K & T AE FEAE (receiver operating

characteristic, ROC) fiZk 53 #r 55 7K SDF -1 ENA78 /K 3F %
DR BEAG IS5 B WA E, P<0.05 N 2ZERH S
IES-3'&

2R

21 RAMITBH—MRER REK SDF-1 5 ENA78
KELLE WABEYE SR 1 a R, BEVI 56 iR
4 100% , HATHIEEDIEIARIGIT Y DR B 156 fi 156
IR A SE AL, 53 A [ AE A BE TR 97 /Y 1 B fR 3 91 4l
o1 ARy xof R, W 2 — M OB AT 7T et (P>0.05) , BF5E
4 357K SDF—1 ,ENA78 7K V-3 B4 A L3 T (39 P<
0.001) , L5 1,
22MNFREAMUNRIFAKKERLEER WRiIERE
1 alE BRI A0 A 45 B F 5T 2 53 A 0 R e 41 49
151 49 BR AR ) R 4520 107 451 107 HR , B0 77 5% 95 41 47 i LA
K HbAle /KX T RAF4 (4 P<0.05) 5 P2 HiAth
TR, 2 R IEG T E L (F P>0.05) , L3 2,

23 MHEREAMUA N RIFHAE K SDF-1 5 ENA78 7k
Frb SO R, 9S54 K SDF -1,
ENA78 7K~ 1 2+ (39 P<0.001) , WL3% 3,

2.4 5T AR 7K SDF-1 #1 ENA78 7k 5 HbA1c BIHE %
Y58 Pearson IEAHFMEHT LI, 5T 4H 57K SDF -1,
ENA78 7K F-5 HbAlc 2 IEA I (r=0.314,0.362, % P<
0.05) .

2.5 ZE X Logistic B35 # %0 DR £& R EM N 7% &
RIEZE DL DR EE ARG 0k AR & () 5k =
1M RIF=0),LA5R 2 .3 ' P<0.05 3545 B A8 ik
T Logistic [a1H, 53 i 7 . 7 /K SDF—-1( OR =2.936,95%
Cl:1.628-5.296) . ENA78 (OR = 3.092,95% CI . 1.738 -
5.502) /K- TH S DR BE ARG & A4 9001 3 1) FE 16 R
Z (3 P<0.001) , W3 4,

2.6 57k SDF-1 5 ENA78 73} DR &5 RGN EKE
RIMEX RS LA 156 B DR & NIFIE X 4, KI5
H 77K SDF—1 ENA78 7K1~ F- BEH B35 = IRk
SEAH L S5 B R  SDF -1 ENA78 B 7K 43 il AR5 % A0
TR RS B4 i AR K S 41 1.958 755 2.030 % (14
P<0.05), L% 5,

2.7 F57k SDF-1 5 ENA78 7k 3t DR & RFEM H & &
BFMME 557K SDF-1 ENA78 - i Fiii DR ¥
AJG 5% 1) i 46 S T FX (area under the curve, AUC)
9 0.815.0.833 , BEA TN AY AUC H 0.936, K516 T B3 K
SDF - 1, ENA78 £ A B0l Bl I ( Z pr e, = 2. 850,
7 apprnars = 2.445 3] P<0.05) , W3 6, & 1,

F1 HRAMIMBE—MWERREK SDF-1 5 ENA78 /K FLb#k

E=2a0 o4 (n=156) XTHRA (n=91) X P
AR (XES | 2) 60.65+8.91 58.72+8.43 1.675 0.095
PER (B, %) 0.143 0.705
5 87(55.8) 53(58.2)
i 69(44.2) 38(41.8)
SDF-1(X%S,ng/mL) 6.61+1.59 3.1420.67 19.805 <0.001
ENA78(X %S ng/mL) 27.56+6.24 13.62+2.89 20.079 <0.001

P AT RS AR FEIRIA YT 1Y DR S X RN [ L e R
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F2 MABRKAMNN RIFAIGKI LR

LD MATRIRH (n=49) A RIHFH (n=107) e P
AR (X Es, %) 63.73+7.41 59.24+8.47 3.192 0.002
e (B, %) 0.055 0.815
5 28(57.1) 59(55.1)
£ 21(42.9) 48(44.9)

BRI (XS ) 10.63+2.15 10.02+1.74 1.884 0.062
W R s (1], % ) 10(20.4) 19(17.8) 0.156 0.693
R (1, %) 8(16.3) 13(12.2) 0.503 0.478
BIIE(HI, %)

L (B, %) 13(26.5) 20(18.7) 1.238 0.266
ek L (11, % ) 19(38.8) 29(27.1) 2.150 0.143
TR i IILAE (], 9% ) 17(34.7) 26(24.3) 1.819 0.177
IR JE (X £S , mmHg) 15.75+2.61 15.10+2.36 1.544 0.125
FBG (X %S, mmol/L) 8.64+1.39 8.371.15 1.273 0.205
HbAlc(X%£S,%) 8.16+0.97 7.49+0.86 4.336 <0.001
TC(X£S, mmol/L) 4.8120.62 4.63+0.71 1.527 0.129
TG(X%S, mmol/L) 1.82+0.31 1.760.28 1.201 0.232
HDL-C(X %S ,mmol/L.) 1.03+0.19 1.06+0.21 0.853 0.395
LDL-C(X#£S ,mmol/L) 3.24£0.75 3.12+0.69 0.981 0.328
Ser(X %S, pmol/L) 122.51£19.17 118.64+18.01 1.221 0.224
Alb(X %S, mg/L) 43.69+6.81 43.07+5.73 0.590 0.556
GGT(X%s,U/L) 34.58+9.29 33.47+9.04 0.706 0.481
AST(X%s,U/L) 23.76+6.14 22.37+5.96 1.339 0.182
ALT(X%£s,U/L) 27.316.82 25.51%6.58 1.568 0.119
WBC(xxs,10°4~/1) 6.57+1.93 5.96+1.78 1.934 0.055
PLT(X%s,10°4/1) 237.27+56.47 253.26+65.61 1.474 0.143
LYM(X%£s,10°4/L) 1.72+0.29 1.81+0.34 1.604 0.111
NEU(X%s,10°//1) 3.87+1.12 3.71£1.16 0.808 0.420

TE A BRIRAL ARG 1 a BEVIIN ARIREF G WU BRBARUE R BT SR 01 RGOS 1 a BEVII AR IRANFT 540 ) SR AR E R AT

RARE,
x3 MABRKAMMNRFHEK SDF-1 5 ENA78 7k FLLE (X%S ,ng/mL)
205 n SDF-1 ENA78
1R 49 7.91+1.65 32.87+6.92
M R 107 6.02+1.34 25.13+4.56
t 7.589 8.298
P <0.001 <0.001
% 4 Logistic B34 200 DR BEARER N REHEE
ity B SE Wald P OR 95%CI
RIS 0.387 0.229 2.850 0.091 1.472 0.940-2.306
HbAlc 0.614 0.325 3.564 0.059 1.847 0.977-3.492
SDF-1 1.077 0.301 12.804 <0.001 2.936 1.628-5.296
ENA78 1.129 0.294 14.742 <0.001 3.092 1.738-5.502
%5 7k SDF-1 5 ENA78 K EXt DR £2EAREM N EEHIEX B ESH

eIt MAFREEA (n=49) SR (n=107) AN &R 2 (95%CI) X2 P
SDF-1 &K 31(63.27) 42(39.25) 1.958(1.202-3.191) 7.784 0.005

AR 18(36.73) 65(60.75)
ENA78 K 29(59.18) 36(33.64) 2.030(1.266-3.256) 9.019 0.003

KA 20(40.82) 71(66.36)
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%6 F57k SDF-1 5 ENA78 k%t DR & AR EM N TN ME

A5 b AUC W H (ng/mL) 95%CI

UM (%) 7t (%) Youden f5%%

SDF-1 0.815 7.34
ENA7S8 0.833 30.68
ZHBA 0.936

0.745-0.872
0.765-0.888
0.885-0.969

67.35 88.79 0.561
69.39 90.65 0.600
91.84 84.11 0.760

100
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60

R TE(%)

40

20

|
0 20 40 60 80 100
10045 7 1%:(%)
B 1 FEsk SDF-1 5 ENA78 /K EFiill DR & RFM H & &
B ROC Hi%:,

3itit

DR B H FEHEZ BB AR VI FIARIGYT I, JLA0 73 5 n]
FRATAN [F) R J3E 1) 4035, 4 438, RS 9 B0 Rl 52% -
84% el RS = 0.1 U E#F L 25%-55%""",
AR G5 BB A AE N TR AR BE A 00 0 5 | b 3 5 il A
HH AR R RES] KO B RS RS ThBE R K
PRI E S Z E N A ARAFE R, X 156 114 %
PSR VIEIAR R DR BE AT 1 a BV, 45504 49 Bl k4
WATFRSE 29 7 31.4% HR BN e Z B FAR T 75
DR BB MKIRAFTER = (A 1 3R e KRG . Rt A F 9 A
P57k R SDF-1 Fl ENA78 YIS, B 1T —#1E R
P 5k L A 0 8 Br VS AEAN (B, it — 24k DR R
Ja MR IR TT SR W B A LA

SDF-1 F 2 5324k CXCR4 454 kK ¥ttt 5 1m4E
WEER, Z25WhRET  TAMEEE A28 E R RIER
REEAE AR RS R, SDF — 1 Bl DA oA S e afi R 4%
Tt AL 2 — R R i AR PT A e HIF - 1o 3
% 03 1R SDF—1 323k, DT 28 B 556 >k 15 11 P B2 +H 4
i K2 5% RE A0 i g it DX SR 4 5 S e B M BT AR I A R
B, ARIFFTAE R R, DR A Bk SDF -1 K F 5
Tt AL, 48 s A i P 10 I J g B e v mT g Ah T
FRERiRAS . MEAEBF IS AR 52, 37K SDF -1 Ft i 5 1
AR DR R CE AR S5 B A A O IR & AR DDA G
SDF-17K-F-X 48 A4 . DR f8 38 R 5 i 4B 1748 1 75 6 IR B
BRI BIANE" . Bk SDF-1 7K -7 Ak 554 bR s 1
I P B AR S PN B0 B0 G 204 3l 2 A R 1 DA
PRIGE AN B R R S M BUS ' ASBF e Al | ok
— R, KRR G S 5B SDF-1 K T R
A, Hm K OF & DR AR ARG I B i fa B IR 2, T
BB PR . (1) SDF—1 & a2F 95 B il 78 37 2F 55 27 4k Ak, 5
FOR 5 W0 R 25 4 B 0 R R 2 2N AR BRSO Az
A UIBEMR A 5 (2) SDF -1 ELATE R AE FH, T 1 50 B s 4 i

S ZVE w0 R, i B R 5 R E RN 5 (3) SDF -1/
CXCR4 12 5 i S 40 i 36 1k, 175 3 Miiller 20 i S5 7 4 14
A NI RZ AR N e fa s . SRR Z R E TR
Je I R RE BB 43 0, A 1 UK L 5 AR S5 ) 25 )
B, EH T SDF-1 78 DR A J5 KU PEAL H 194 3
S, T SDF—1 ZESR L BT AR 14 K AR 5 R AE I H A HF
SR , VT RE TR B W AR S5 A0 P 5 25 4 4 R AT RE K
2. I, RATFK SDF -1 K PS50 15 sh Ik A 1
S, T REAE A 0 AR S5 A R RS B (S R

ENA78 thFR A CXCLS, ml 38 i fi 1 48 AE A0 i SR 4 B¢
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