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Abstract

e AIM: To investigate the correlation and diagnostic
performance between baseline ocular parameters and the
occurrence of retinopathy in patients with type 2 diabetes
mellitus (T2DM) without retinopathy.

e METHODS: From May 2020 to May 2021, our hospital
admitted a total of 123 patients with type 2 diabetes
mellitus ( T2DM) who had no retinopathy at baseline.
Clinical data and ocular parameters at baseline were
prospectively collected, followed by at least a 3 - year
follow - up period. The number of cases of diabetic
retinopathy occurred during the follow - up period was
statistically analyzed, and a multivariable Logistic
regression analysis was conducted to identify factors
associated with the development of diabetic retinopathy.
ROC curve analysis was performed on the factors
identified in the multivariable Logistic regression analysis.
e RESULTS: During the follow - up period, 49 patients
(39.8%) developed diabetic retinopathy. Patients who
developed retinopathy were included in the retinopathy
group, while the remaining patients were included in the
non - retinopathy group (n = 74). The fasting blood
glucose, glycated hemoglobin ( HbAlc ), anterior
chamber depth, and central corneal thickness were higher
in the retinopathy group than in the non - retinopathy
group (all P<0.01), while the axial length and pupil
diameter were lower in the retinopathy group than in the
non-retinopathy group (all P<0.01). Low fasting blood
glucose, HbA1c, and central corneal thickness are
protective factors against diabetic retinopathy in T2DM
patients [ OR (95% CI) . 0.356 (0.130-0.978), 0.213 (0.057-
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0.797), 0.971 (0.950-0.992), all P<0.05], while low pupil
diameter is a risk factor for diabetic retinopathy in T2DM
patients [ OR (95% CI) . 389.483 (20.298-7473.596), P<
0.05]. ROC curve analysis showed that the AUC was
highest when combining fasting blood glucose, HbAilc,
central corneal thickness, and pupil diameter, at 0.962
(95% CI. 0.934-0.991). The AUC values for the central
corneal thickness and pupil diameter were 0.725 (95% ClI.
0.59 - 0.814) and 0. 711 (95% CI. 0.602- 0. 814 ),
respectively, which were not significantly different from
the AUC values of fasting blood glucose 0.709 (95% CI.
0.615-0.803) and HbA1c 0.708 (95% CI. 0.613-0.804),
while the combined diagnosis of central corneal thickness
and pupil diameter can increase the AUC to 0.896 (95% ClI.
0.835-0.976) .

e CONCLUSION. Baseline ocular parameters, including
central corneal thickness and pupil diameter, in patients
with T2DM can be used to predict the risk of developing
diabetic retinopathy.

o KEYWORDS:.: type 2 diabetes mellitus; pupil diameter;
central corneal thickness; retinopathy
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B0 T2DM 1Y s e B < | 25 T I 0 7K P B Ak il 21 2 1
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cholesterol ,HDL - C ) 7% & X % B 5 & 11 0 [ B (low -
density lipoprotein cholesterol , LDL—-C) K R G R L &
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1 wm ) P vp e A 8RR R BB it DG S A B i G R L R A
KB BUGFIREE R G AR IR R | BT it B 1
3, SR Y A 54t I8 0 2 A (TMS — 4N AL 4G ) 41 ]
33.75-61.36 D) M= P41 fL A%, Db AR I i {304
AW ek AR AT AR MR 3 Y R A AR
TR AL TN B PRSI | 38 5 B 7K AN 0 2 Y R
sRiz g, 78 B E TR E B H bR, DL R IR I AL T 1A
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BENAARG AL (74 B]) ., w2 dH AR A AR 4F
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L/ B X, 2R IEG T4 L (¥ P>0.05) ;AR 4]
P2 JE I HDALC | Hi 5 R BE | v ok A 682 B v T Al g A8
4 (¥ P<0.01) IR B L AR TR AR 4L (3 P<
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22 T2DM EE X EERF MM EFR TR0 E = 50
DR AR AR DR A0 P B 78 Sy PR A f: AR o A A
PRI R 2R WRAE . PR 0, BYER 1A I R R E = 1L
JE R IAE efCos B D s J] Bl At 20 728 W I i '
H1L, AR 0; B SIEALY 1, B AN <Ly 0; B
AR S PR SRR A 1, T5 R 0, KB EH R 4
Wr B B 25 455 (P<0.05) 24 A £ [ 2 3% 3 0] ) 43
M, BT AR o I | 5 IR IURE \ T2DM 9 2 5 55 FR 9 71

Do g A A A 23 U AR O | ] B A A 22 [H) 2852 4 [l S 407
ZERE ] K2 I 1B HbALC | Hh Je £ IS 5 S T2DM R
R R s A I B S 1 PR 3P IR [ OR (95%C) ¢
0.356(0.130-0.978) ,0.213(0.057-0.797) .0.971(0.950-
0.992) ,¥) P<0.05] , flkfEfL B A2 2 T2DM HR 35 & A BB IR
Pk R ) S 728 A F B PR 2 [ OR (95%C ) :389.483 (20.298 -
7473.596) ], & I m IR IMLAE e it 2R 45 R 42 0.05,H 2% R
TGt =X (P>0.05) , WFE2 3,
2.3 %M T2DM EBE X A HERF LM IER T A ROC o 17
B 22 DR 2 Ao B 9 JRURS: R 28 25 1B HBALC | Hh e £ i
JEERE L AR S LA T EA T ROC 43 Hr BH 2R s | &5
JE A HDALC | Hh ye £ B JRE B | M AL AR B 5 1Y AUC B
B, 0.962(95%C1:0.934-0.991) , R 82 %rh de £ 5
B WEfLE S AUC 18 0.725(95% CI:0.596-0.814) .0.711
(95%CI:0.602-0.814) 5 =5 i 1l §% /9 0.709 (95% CI.
0.615-0.803) Fll HbAIC ) 0.708 (95% CI:0.613-0.804 ) =
SEANK T b e oA B IR B 5 L B AR IR AT AUC 2
%0.896(95%CI:0.835-0.976) , ¥ 4 K 1,

1 REAMERTAERER LR

it AR ZH (49 ) B AL (74 1)) e P
P (B, %) 0.717 0.397

5 24(49.0) 42(56.8)

“ 25(51.0) 32(43.2)
R (XEs, %) 62.41+5.97 60.73+5.48 1.606 0.111
JB R (X %S, em) 90.29+2.61 89.57+2.43 1.562 0.121
RSB (X £S kg/m?) 24.01+1.23 23.89+1.17 0.546 0.586
W AR s (5], % ) 18(36.7) 33(44.6) 0.750 0.386
I (1, %) 10(20.4) 21(28.4) 0.993 0.319
Wt 7 ] (X S, mo) 41.25+3.24 40.87+3.33 0.626 0.532
TR (B, %)

1R I 24(49.0) 32(43.2) 0.391 0.532

1= g I A 27(55.1) 35(47.3) 0.718 0.397
e 0o (), % ) 9(18.4) 10(13.5) 0.532 0.466
T2DM 2 (X£S a) 3.97+1.16 3.61+1.09 1.726 0.087
25 [ IR (X £S5, mmol /L) 6.83+0.89 6.28+0.81 3.544 0.001
HbAIC(X£S,%) 7.92+0.75 7.34+0.72 4.302 <0.01
TG(X%S ,mmol/L) 2.12+0.38 2.09+0.35 0.450 0.654
TC(X£S ,mmol/L) 4.93+0.62 4.76+0.56 1.579 0.117
HDL-C(X %S ,mmol/1.) 1.36+0.23 1.4120.25 1.121 0.265
LDL-C(X=%S ,mmol/L) 3.13£0.51 3.02+0.46 1.243 0.216
W PR e A Bl b 229678 (1, % ) 11(22.4) 10(13.5) 1.662 0.197
BRI B s (B, % ) 14(28.6) 13(17.6) 2.083 0.149
EREEJHSEEE (X5 ,D) 0.39+0.06 0.41£0.07 1.640 0.104
FEBEJEERE (XS ,D) -0.1820.11 -0.2120.11 1.493 0.138
AR B (XS, mm) 22.31+0.75 23.25+0.78 6.643 <0.01
iR BE (X £S , mm) 2.78+0.41 2.51+0.39 3.683 <0.01
i B ARL (X £S , mm?) 22.9623.01 23.47+3.18 0.889 0.376
IR (X£S , mmHg) 16.51+2.05 16.78+1.92 0.743 0.459
F AT 2 (X £S5, D) 41.92+4.21 42.73+3.89 1.094 0.186
TR B R (XS, D) 44.42+4.03 45.39+4.18 1.278 0.204
F o £ R (XS | ) 592.79+52.14 521.28+47.91 7.823 <0.01
B FL ET42 (X £, mm) 3.72+0.36 4.41+0.42 9.430 <0.01
BEISREAL (/AL 1) 29/20 32/42 2.534 0.111
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®2 BERFAMBERERENLERBEDRS N

H#E B Wald X* P OR 95%CI T [ 959%CI [}
e -0.313 0.715 0.398 0.731 0.354 1.510
AR -0.052 2.484 0.115 0.949 0.890 1.013
JEE -0.115 2.343 0.126 0.891 0.769 1.033
IENDINTE R -0.084 0.296 0.586 0.919 0.678 1.245
W2 S s -0.327 0.748 0.387 0.721 0.344 1.512
el -0.435 0.986 0.321 0.647 0.274 1.528
Fiti 175 e ] -0.035 0.390 0.533 0.966 0.866 1.077
1 I 0.231 0.391 0.532 1.260 0.610 2.601
T g LA 0.313 0.717 0.397 1.368 0.663 2.823
RN} 0.365 0.528 0.467 1.440 0.539 3.850
T2DM Jj5 e -0.406 2.804 0.094 0.667 0.415 1.072
25 B I b -0.910 13.211 <0.01 0.402 0.246 0.657
HbAIC -1.050 14.414 <0.01 0.350 0.204 0.602
TG -0.229 0.202 0.653 0.795 0.292 2.163
TC -0.494 2.398 0.122 0.610 0.327 1.140
HDL-C 0.852 1.232 0.267 2.345 0.521 10.569
LDL-C -0.474 1.504 0.220 0.623 0.292 1.328
Y5 R A5 JE] Lt 2 A 0.617 1.633 0.201 1.853 0.720 4.770
5 R B 9 0.630 2.051 0.152 1.877 0.793 4.443
BRGE DL 4.592 2.574 0.109 1.583 0.903 2.773
FE B e -2.513 2.154 0.142 0.081 0.003 2.323
R A B 0.671 7.861 0.005 1.956 1.224 3.125
IR -1.691 11.125 <0.01 0.184 0.068 0.498
IR 0.052 0.781 0.377 1.054 0.938 1.184
AR & 0.069 0.547 0.459 1.072 0.892 1.287
1Y S dil ES 0.050 1.175 0.278 1.052 0.960 1.152
£ ST % 0.057 1.594 0.207 1.058 0.969 1.156
Hh ok R R R -0.030 27.149 <0.01 0.971 0.960 0.982
fEfL E AR 4.542 29.952 <0.01 1.578 1.338 1.853
B> i AL 0.643 2.967 0.085 1.903 0.915 3.958
*x3 MERBUMBERTEZENSEZZERESH
A5 i B Wald X P OR 95%CI FFR 95%CI IR
A -0.096 1.693 0.193 0.909 0.786 1.050
1= I 1.537 2.507 0.113 4.649 0.694 31.151
1= JIg IAE 1.778 3.688 0.055 5.920 0.964 36.350
T2DM Ji5Fe -0.416 0.433 0.511 0.659 0.191 2.281
25 I8 1B -1.033 4.013 0.045 0.356 0.130 0.978
HbAIC -1.545 5.279 0.022 0.213 0.057 0.797
R b 0.745 1.939 0.164 2.106 0.738 6.009
TR B -0.930 0.622 0.430 0.394 0.039 3.984
Hh o R -0.030 6.989 0.008 0.971 0.950 0.992
e INERE 5.965 15.660 <0.01 1.815 1.351 2.439
W 2.105 0.019 0.890 8.209
Fx4 ARAIERSHERBIMEREZLZ 4R ROC 947
Ei=L7n T AR A R (%) TR (%) AUC 95%CI
25 W5 I A 6.48 mmol/L 73.50 62.20 0.709 0.615-0.803
HbAIC 77.60 58.10 0.708 0.613-0.804
Fh o R 556.87 um 87.70 71.60 0.849 0.781-0.917
fEfL EAE 4.09 mm 89.90 74.30 0.889 0.834-0.944
rh e IR RL S L AR R A 81.59 89.22 0.896 0.835-0.976
RN ey 85.70 93.20 0.962 0.934-0.991
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DO B, o SE5CA0R DR A 2 3 4 o i, 28 17 P R 175 & FL VR 1 R
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JEE 43 SRy A 1 G RN B B AN B B, R T BUA YT TR
P 280G FE B R IO PR e RB 3 AR T 2 A T IR R
R, LU R Bt % B Ach BN 0 JE A5

HREBZ 02 T X 43 T2DM H % 2 15 & A A 0 i
AR AR bR, B A G A T W2 R
T2DM B E W RE X 25 )2 R B, K B 40 2 )2 b 2275 4
I 2 55 DX AR X B VB 06 0000 AR DR S 0L ) I A
T TE TR . ASHIFS T 1 B IR 358 2 850k Y2 2k il 24X
RGN A IR 8 S50, 4 - S 4R i 300 16 R JE il W R, X2 75 &%
A DRI I S0 AR AT A 8, ARER TR AR T
W2 4, Dl A P (SR I B O 3 B, S IR ) P
Bt ARG O Y 6 28 A2, BB AT B D B A 1t 1 BB
WA e bR . AWFFE 0 £ N K32 58 0] 19 23 B &5
B IRERSHoh Je A R B | fL ELAR 2 2 T2DM &
A DRI I TG AR 1 KU P 2R Bl e
Py i (SR BRI 1) R S 5cde b B A S0 R R , BN
PRSI 7 v R A A AT A BT (4

— T B DR A IO JIEA A B A 1 Hh e R
3 ) S 1 T O DR O T s A A B PR s Y Pk
A PV PR S DAy AR At B 1 T L4 A, L AR Ak T RE S 1
IR 375 B NI B 6, DA R i 908 TR R0 AR
S T TR A A W R 3 G B BR A s R, H)
245 1T BE S UM MR i, DT v e £ S JRE 3 448 =t
T2DM & P AT 4 B i 4 06 22, S B50HR 350 A 1 A% 2
0, 2 T 5 00 P P B A ) T RE L R PR AR N IR B R
AEAE R SR AE S I A0 48P IO 38t 2 i 35 S ) 25 48 N T
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S B R AT A5 K b | 10— A B o e g o R ET
T2DM IR 51 M2 R G40 , B 56 IR AR A 28 22 50 B ff1 i
i A5 58 AR 2 A5 A4 2 Ak, R R 52 Tl o FEE A i 348 45 iz TG
T, SRR e A R R A T 5 M £ S A e 2 3R RN
VETIIRE IR A RO AC I K A3l . AT 45 IRk
BL, 3 T B 500 PR S5 A H ke g U BB 158 T -5 400 T i A
KAHEHLHIAE

Mt FL B AR A K/ NP Skt AR PR Y RN A B B
MR8 P90 A g A% i RS R Y, T2DM A
T DR 0 IO RS A 8 2 ) 1 Sl L A A AR AR, HL
T2DM FB 3 1 i FL ELAR MK Tl R R, I 6 PR s 00 D)
g A8 P EE R B N R R AR A SR S 2 AL, T AR
JRHAET T2DM 5 R ) 3 3 4 28 28 S0 458405 5% i) i L] 6]
LA A5 B0 0L 10 T BE N5 44, R AR A A 22 A% 3l 13 7%
KA I, B FL X R A AT DRSS LG
PRV 3E 24 R, E T R AL ELAR , K0 S S AL
KNS H A

B LA LRSS BN, A 5T & B HE 4 s 11905 25 21 A
g AR A B AT B IR IR AR AR 22 5% (38 P<0.05)
A AT R 22 3 W, Rl B K A 30 400 8 3 FR B IR s 1L
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