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Abstract

e AIM: To analyze the related factors influencing the
progression of diabetes retinopathy (DR).

e METHODS. This study retrospectively collected the
patients with nonproliferative retinopathy
(NPDR) and followed up at the same time. A total of 77
patients in the cohort who progressed from NPDR to
proliferative diabetes retinopathy (PDR) were taken as the

diabetes

disease progression group, while 115 NPDR patients who
did not progress to PDR were selected as the observation
group for a nested case - control study, comparing the
general information and laboratory indicators of NPDR
and PDR groups, taking general data and laboratory
indicators as independent variables and PDR as outcome
variables; Finally, diagnostic tests were conducted to
evaluate the independent influencing factors of DR
progression.

« RESULTS: PDR group was younger than patients in the
NPDR group (P=0.001), and the course of diabetes was
longer (P=0.01); Glycated hemoglobin ( HbAlc; P =
0.001) , blood urea nitrogen (BUN; P=0.003), erythrocyte
sedimentation rate (ESR; P<0.001), and homocysteine
(HCY; P=10.001) in the PDR group were significantly
higher than those in the NPDR group, while mean red
blood cell hemoglobin (MCH; P=0.043) and mean red
blood cell hemoglobin concentration (MCHC; P=0.002)
were significantly lower than those in the NPDR group.
The independent influencing factors for screening DR
progression include HbA1c ( OR=1.587, P<0.001), BUN
(OR=1.456, P=0.008), MCH ( OR=0.540, P=0.038), ESR
(OR=1.122, P=0.005), and HCY (OR=1.838, P=0.002).
ROC curve was analyzed to determine the optimal
diagnostic cut- off point for the influencing factors of DR
progression: HbAl1c.: 8.18%; BUN. 5.46 mmol/L; ESR:
8.93 mm/h; HCY: 13.95 umol/L.

¢ CONCLUSION ; Research has shown that HbAlc, BUN,
MCH, ESR, and HCY are independent risk factors for DR
progression. Among them, HbAl1c, BUN, ESR, and HCY
are independent risk factors for DR progression, while
MCH is an independent protective factor for DR
progression.

« KEYWORDS : diabetes retinopathy; progress; influencing
factors
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1.1.4 HEBRARAE (1) )™ 5 [ P R B 38 A Bt 4 5 ) R
TR NREE 14 S S [E] BT ek 5 (2) A5 I 2 o 1 0 IO B i 25 55 5
B T BB R I BR TR T35 (3) P00 B8 3 i ik BHL2E | %
BRE 9 725 i BRE A 00 o) 2 45 5 i O8R4 6 ) i )
5 (4) T CHR B AR A0 22 5 S5 5 M AL A 28 A

1.2 Fik

121 AOZEEREFRERIE EAGR. WA F
W PER B R AR M DM R TR AR R A TR W 43
B R AR DRSS S RS Bk
s MO 2 MR ERBER J2 E EAT IR AR K OeiRIT
SENG DL, (ERRAE AR &L B R T | IR A AT A
[ I 3145014 B e 45 5[ BMI= 145t & (kg) /B (m) ]
122 TWEWE  A{biEts Mk & A (HbALe) (&
JE % (HBG) JHEEE(TC) HM =H8E (TG) K% E IR &
FI(LDL) 5 % B2 45 1 (HDL) | il JR 3 ( BUN) | it LT
(Cr) JMPRFER (UA) [FAS e iR (HCY ) 45, ILH #2410
A4 (RBC) | LZLEE I (Hb) |~ 2421 40 A 1 21 25 1
(MCH) Y521 46 i i 21 8 (1 BE (MCHC) | I /MR 114K
(PLT) Mfi/NRAEFL(MPV) | A KL 20 i ( Neut) | 7k I 248
JiL( Lymph) ok 20 L/ 98k B 40 L (NLR ) 45, BE I & 58
i PR < 5 101 Pt D P ) ( PT) | 386 100 PSS 1) ( TT) 3% A€ 1
JiFIER] ( APTT) (£F 4525 H R (FIB) (C W8 H (CRP) |
LT (ESR) %5

123 RAMEE  IRBMH G A  FELOS IRE A AT
G WAL Kb R AR AF L R RIS R M SR M e 18 S
AFC-330, MR JIE 2¢Ot i 4 & 3% & & R i 1 %
HRA-OCT, % % A1 T Wr 2 3 #if R A 4% % CIRRUS
HD-OCT 5000,

1.24 B APl (BFREEIRENCUWE S a LK

NPDR % FoH A41# NPDR f23%) & 6 mo & A Jfid %
Bl LS 3 a, 45)RTE6R . PDR,

Beit2f T . R ) SPSS27.0 Gi 2 A AT A 3 3

RS IER I S 5 2555 0 x+s $3AR R S
AR A IER A X 255 M( Py, Pog)
RPN AEA Mann—Whitney U K56 5050kt
A8 ( %)%ﬁ,%ﬁﬁ%ﬁ*ﬁ%,@ﬁﬁ Logistic [543 A A
Kfak I ER R ROC 14501 DR i i i i {312 I 5t
i, P<0.05 WEFAHGIFEX,
2R
2.1 NPDR A5 PDR Ai#{TA R L
211 WA—MERIELE ALY ] — 7 Rk 47 X}
o, P P2 P | B e AR BT R IR ARG | I A ]
[ & & A A el 0o s M O R X L, 25 R RS T
A () P>0.05) ; PDR 4484 % NPDR 41 ¥ /)y, DM
SRR NPDR ¥ K (1 P<0.05) ; PDR #H BMI it 45 &
K &7k 48 NPDR 418 =5 (3 P<0.05) ; NPDR 4145 = 1L
FEdi s 5 32.2% ,PDR 45 61.0% (P=0.029) ,NPDR
HA I RS s 5 38.3%, PDR ZH Y 58.4% (P =
0.013) ;NPDR A H N EEF AR 5 18.3%,PDR A
41.6%(P=0.004) ,NPDR ZH A7 ¥ B AR s ik 25 R s o
24.3% ,PDR %1% 544.2% (P<0.001) , NPDR 41 £ IR Ji§
WOCF A S 4 41.7% , PDR 407 5 85.7% (P<0.001) ;
NPDR 2147 DME (526.1% ,PDR 204 3f DMR 587.0%
(P<0.001) ,0L5% 1,
212 MALWEIRIRIEE NPDR 415 PDR ALl =
$8¥r HbAlc . BUN MCH MCHC .ESR HCY K, Z5A
Gt (¥ P<0.05) , HARSL I = 4l b i 22 &
TG it2r7E L (34 P>0.05) WL 2,

F1 WA—REHXIEE

— BT} NPDR 4 (n=115) PDR H(n=77) P
RIS (xEs, #) 62.59+3.56 56.29+4.78 0.001
P (L5, 1) 49/66 20/57 0.445
DM i (X %S ,a) 12.75+0.74 15.26+1.03 0.01
R [M(Pys ,Pss) ,em] 166.00( 160.00,171.50) 170.00( 160.00, 174.00) 0.098
PR [ M( Py, Pos) kg 68.00(62.00,79.50) 71.00(60.00,77.50) 0.786
BMI[ M( P, ,P.s) keg/m* ] 24.36(22.71,26.85) 26.33(23.58,28.04) 0.025
Wi [ M( Pys ,Pos) ,mmHg] 131(120,139) 151(140,156) 0.001
EFIE[M(P,s,P,s) ,mmHg] 80(78,85) 91(80,98) 0.001
W IR (T B 80/35 66/11 0.887
el G Z KD 88/27 71/6 0.767
AN RS R (To/ AL, 6 47/68 33/44 0.456
WA ( T/ A, Bi) 97/18 64/13 0.998
b L (T A, 1)) 92/23 65/12 0.234
LR (JE/A L, ) 78/37 30/47 0.029
LR (/A Bl 71/44 32/45 0.013
WE PRI B 9 (Jo/ AL i) 108/7 69/8 0.455
H BT (Jo/ A, B 94/21 45/32 0.004
BB EAAR (T, H) 87/28 43/34 <0.001
IREHOETFA (A, 61) 67/48 11/66 <0.001
4 DME( /A, 1) 85/30 10/67 <0.001
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2.2 Logistic E1)343 47 DR # & i 22 lin E &

221 BREENMH  HIAVOR MR AEE B AR
T BMI DM JiRFE L4 B &7 5K WM PR S g I
eI AE NABE ek O W PRI e S0 s W DR 24
Ji o BTG s AT N TR B AR T 2 IR
FEFARLACA Logistic [IH 7 RE, 45 Wos . AF I | I
o % e AL S DR BRI IR 2 (1 P<0.05) . K
K ZIEFR B A Logistic [8105 5 #2 , 45 5 /R : HbAlc,
BUN MCH ESR,HCY /& DR #FJB 52 m K &% (3 P<
0.05), W3 3,

222 ZAERHWH HHAHRIINH P<0.05 9728 & (4
% B IS S HbAle BUN MCH ESR HCY)E
S H A —[FAR A Logistic [M1JF 5 F2iE1T Forward LR i it

IR DR R E, 458 B, DR #HE RN
N ZE A HbAle (OR = 1.587,P<0.001) , BUN (OR =
1.456,P=0.008) ,MCH( OR=0.540,P=0.038) ,ESR( OR =
1.122,P=0.005) ,HCY (OR=1.838,P=0.002) , lL. % 4,
HbAlc BUN ESR HCY /& DR 7 J& i fa 6 K &, MCH &
DR iSRRI ER .,

2.3 SHWHRIGIEM  RJH ROC H14: 437 % DR i 2 (1 5%
Wi R R A T2 WK, 80 A2 Wi B . HbALce
WY AR 2 W50 AN 8.18% (B i 86.7% , FF 5 &
79.2% ) ; BUN fz 12 Wi 43 A 558 5,46 mmol/L ( B B
88.9% ,H¢ 7 ¥ 75.3% ) ; ESR HAEi2 W7 7 4.4 8.93 mm/h
(FUREB0.6% , 5 S i 78.7% ) s HCY e AH12 Wi 4 B iy
13.95 wmol/L( fEE 85.6% , 4 F I 79.7%) , WK 5,

*2 WMALWEISFRITLE M( Py, Ps)
SLIRHR AR NPDR 4 (n=115) PDR 4 (n=77) p
HbAle(%) 7.15(6.53,8.55) 8.95(7.43,10.44) 0.001
BUN(mmol/L) 5.85(4.60,7.31) 7.25(5.92,8.07) 0.003
MCH (pg) 30.45(29.60,31.68) 30.05(28.90,31.00) 0.043
MCHC( %) 339.00(335.25,348.00) 329.50( 324.00,340.75) 0.002
ESR(mm/h) 8.00(6.46,12.75) 11.62(9.00,14.75) <0.001
HCY ( pmol/L) 11.90(9.00,13.94) 14.74(8.17,17.78) 0.001
HBG( mmol/L) 7.26(5.71,9.64) 7.88(6.38,10.59) 0.532
TG( mmol/L) 1.56(1.14,2.04) 1.57(1.12,2.35) 0.565
TC( mmol/L) 4.22(3.47,4.99) 4.33(3.52,5.65) 0.567
LDL( mmol/L) 2.45(1.89,4.11) 2.50(1.89,3.54) 0.813
HDL( mmol/L) 1.15(0.92,1.43) 1.28(0.89,1.53) 0.648
Cr( pmol/L) 57.00(48.00,74.00) 116.00( 86.25,138.00) 0.657
UA(wmol/L) 348.00(287.00,430.25) 358.58(285.00,412.00) 0.567
RBC(x10"/L) 4.52(4.16,5.10) 4.55(4.11,5.21) 0.678
Hb(g/L) 133.35(124.00,149.00) 144.00( 124.75,149.75) 0.423
PLT(x10°/L) 215.45(187.25,251.75) 216.50( 175.75,254.75) 0.789
MPV (f1) 9.67(9.60,11.00) 9.89(9.73,11.12) 0.825
Neut(x10°/L) 3.98(3.32,4.99) 4.16(3.35,5.12) 0.745
Lymph(x10°/L) 1.78(1.39,2.25) 1.67(1.31,1.96) 0.387
NLR 2.17(1.67,2.98) 2.36(1.75,3.34) 0.555
PT(s) 12.56(12.00,13.20) 12.48(11.90,13.90) 0.564
TT(s) 16.11(15.36,16.98) 16.80(15.15,16.78) 0.398
APTT(s) 35.25(32.30,38.11) 36.78(32.28,38.39) 0.566
FIB(g/L) 3.70(3.09,4.26) 3.76(3.30,4.25) 0.452
CRP(mg/L) 3.00(2.00,4.34) 4.00(2.00,5.75) 0.332
*3 DREMBEZELNFT

FeR OR 95%CI P B SE Wald
RIS 0.954 0.929-0.979 0.001 -0.473 0.013 12.501
I S 1.529 1.298-1.939 0.030 0.636 0.293 4.726
ER g 1.457 1.244-1.853 0.014 0.784 0.319 6.037
HbAlc 1.792 1.457-2.206 <0.001 0.584 0.106 30.408
BUN 1.470 1.078-1.675 0.007 0.068 0.040 2.945
MCH 0.671 0.594-0.757 0.020 -0.400 0.062 12.036
ESR 1.082 1.045-1.121 <0.001 0.079 0.018 9.460
HCY 1.085 1.029-1.144 0.002 0.082 0.027 9.186
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x4 U5k DR #ERIOSERSH

E=27D OR 95%CI P B SE Wald
HbAlc 1.587 1.207-2.087 <0.001 0.819 0.153 28.488
HbAlc-1 1 reference - 0.005 - - -
HbAlc-2 24.301 2.431-36.682 0.015 1.450 0.588 6.093
HbAlc-3 44.301 13.431-54.682 <0.001 2.554 0.613 17.366
HbAlc-4 28.367 4.431-40.682 0.016 3.426 0.859 15.902
BUN 1.456 1.083-2.957 0.008 0.072 0.050 2.849
MCH 0.540 0.256-1.611 0.038 -0.304 0.071 18.215
ESR 1.122 1.035-1.346 0.005 0.085 0.026 10.744
HCY 1.838 1.054-3.203 0.002 0.113 0.040 7.990

HHbAle 422 <7.10%,7.11%-8.70%,8.71% - 10.60% , > 10.60% , LA <7.10% A b #E 4555 e, HbAle—1: <7.1%; HbAlc-2:

7.11%-8.70% ; HbAlc-3: 8.71%-10.60% ; HbAlc-4:>10.60%

%5 DR it EZINEZNIZEIRE TN
L7 AUC 95%CI P HUREE (%) TR (%) Cutoff {8
HbAlc(%) 0.925 0.853-0.998 <0.001 86.7 79.2 8.18
BUN( mmol/L) 0.879 0.812-0.923 <0.001 88.9 75.3 5.46
ESR(mm/h) 0.801 0.762-0.864 <0.001 80.6 78.7 8.93
HCY ( umol/L) 0.821 0.787-0.887 <0.001 85.6 79.7 13.95
31Tig TEST TR A 5 FE 22 o A 8 B R AT T & B

DR B SRR HEE =2 L RR A R
4 PDR XTI RE 453 35 P 5, T g DR #E R iy &2 R R
LA A RGESE DR SR N, EEr EREZA
AR DR fa b R FEAERS DM e I | I00FE | il g1
B RS A FRATT AT & L HbAle \BUN
MCH ,ESR ,HCY J& DR B3 mi K %, Hp HbAle, BUN,
ESR HCY /& DR ¥ MG [ %, MCH J& DR 3 & 19 1%
PRE, SE R A AR ARE, T i
e 2 5 DR OCR TR 52 m [ R 64T T2k
B IPAN B S A2 W A5, T G M A DR R XU
EEIE RAS TR

AHFSEE Se NPDR 5 PDR W ZH 45 4% (— %8R &
LIS EARRR) HEAT HOE, & BL PDR 4L4E 2 % NPDR 41/,
BARZ N R hAE IS I A & DR JER B2 8 & 3 2
DI PDR 5 NPDR Wi 414E % 22 %A Gi it 2% & X, PDR
ZHAER /N X5 [ A — T 10 a (99 18] BA S BIF 5% T 45
SERARML, WP A3 B DR 4R34 1 S PDR XL
W ARG, AR5 8% /N, DR 3F J A PDR PR, 9 1 28 AL A b,
BITHEMET , AR5 as ik & B, PDR 44T A M BT
A BEESAR I 1 25 TR IR IR O Y 5 L T NPDR
4,43 DME (5 & T NPDR 40, [ 42 A 08 N BE A
HHORR B 1 AR Ak 2 3 BN SR, AR R B AR B B AR i
FE XA I 22 5 | 2 3 350 — 400 I JIEE o B e 3K, R I 98 9 T
o8 0L A0 A R, T BOR 5 R SR B B K B, R O I,
BN E ek DR #EJE K DME BT sEAR A m A B
HRIE P B TR AT B4 DR s 3 IR 9 4 M 40 i IR
VEGF 7K | 8 hnd S i [ 04 DME 1 % A8 XU | Tl s 14
PN B T AR B I I s 9038, A 488 ke S A 1 A 2 A B AL
B P PR X T DR BT N TR R S
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