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[ Abstract] Objective To investigate the correlation and predictive value of glycated serum protein (GSP), blood
glucose variability (GV) and type 2 diabetes mellitus (T2DM) complicated with dry eye.Methods From February 2018 to
February 2022, 117 T2DM-related dry eye patients (dry eye syndrome group) and 52 T2DM patients without dry eye syn-
drome (control group) who were diagnosed and treated by the Department of Ophthalmology, Qianjiang Hospital Affiliated
to Chongqing University were selected as the research objects. The interational standard ocular surface disease index (OS-
DI) dry eye self-examination questionnaire score, non-contact tear break-up time (NIBUT), tear secretion test without ocular
surface anesthesia (Schiemer I test), GSP, GV and blood glucose, blood lipid levels. Pearson method was used to analyze the
correlation between GSP, GV and OSDI score, NIBUT and Schiemer [ test; multivariate Logistic regression analysis was used
to analyze the risk factors of dry eye in T2DM, and receiver operating characteristic curve (ROC) was used to analyze GSP
and GV to identify T2DM with dry eye. the value of the disease.Results The duration of T2DM, OSDI score, GSP, GV, and
HbA |, in the dry eye group were higher than those in the control group (#/P=7.699/ <0.001, 16211/ <0.001, 11.620/ <0.001,
10.784/ <0.001, 10984/ <0.001), However, the results of NIBUT and Schiemer I tests were lower than those of the control
group (#/P=18.160/ <0.001, 20.529/ <0.001). Pearson analysis showed that GSP and GV levels were positively correlated with
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OSDI scores (»=0502,0619,P<0001), and negatively correlated with NIBUT and Schiemer I test results (r= —0402, —0.506,
P <0001). Logistic regression analysis showed that long course of T2DM, high GSP and high GV were risk factors for dry
eye in T2DM patients [ OR (95% CI) =2.061 (1226 —3464), 1394 (1.139 - 1.706), 1.984(1.335 — 2.947)]; the areas under the
curve of GSP, GV and their combination in the diagnosis of T2DM-related dry eye were 0.713, 0.824, 0948, and the combined
predictive value of the two was greater than that of their separate detection (Z/P=15.709/ <0.001, 3.612/ 0.005). Conclusion

The levels of GSP and GV in T2DM-related dry eye patients were increased, and high GSP and GV levels were associated

with the occurrence and severity of diabetes-related dry eye.
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Comparison of clinical data of T2DM patients between

Tab. 1
control group and dry eye syndrome group

i HE 4 KE4
SR caw
B4 () 20/32 43/74 0.265 0.792
A (2 x5, %) 60.59 £6.18 60.32+6.09 0.045 0.832
BMI(Z +s,kg/m?) 23.02+1.29 23.17+1.41 0.655 0.514
T2DM J5 2 (& +5,4F) 5.23+1.36 7.12£1.52 7.699 <0.001

Wi H

W R [ (% ) ] 25(48.08) 65(55.56) 0.809 0.368
g E [ 51 (% ) ] 20(38.46) 51(43.59) 0.389 0.533
W AR S [0 ( % ) ] 21(40.38) 52(44.44) 0.242  0.623
B [ (% ) ] 18(34.62) 47(40.17) 0.469  0.493
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SR ARG R AL 2 e | FLEE AR AR o
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#®2,
2.2 2 A4 IfiE GSP.GV /K He A+ HRAE 41 ifn i
GSP .GV K& FX R4 (P <0.01) , WL 3,
2.3 2 bk s KT HeEE THRAEZL HbA, 7KF
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Tab. 2

Comparison of retinopathy and dry eye detection values

between control group and dry eye group

o s DLRIEEAE  OSDI 43 NIBUT  Schiemerli{Z:
4 B [f(%)] (xxs,%) (xxs,s) (x £s,mm)

XPHRZH 52 10(19.23) 14.75+3.04 12.05+2.05 13.71 +1.92

FHRAELH 117 35(29.91) 32.63+7.68 6.52+1.72 8.46+1.33
ek} 2.103 16.211 18.160 20.529
Py 0.147 <0.001 <0.001 <0.001

F3 WIRHALTIRAEH MIE GSP .GV KPILEL (xxs)
Tab.3 Comparison of serum GSP and GV levels between control

group and dry eye group

A5l %% GSP( mmol/L) GV(%)
Xof HE2H 52 2.02 +0.57 15.42 £3.17
T HRAE ZH 117 3.39 +0.76 24.45 £5.65

ol 11.620 10.784
P1{H <0.001 <0.001

2.4 IMyE GSP.GV 5 0OSDI 74y .NIBUT , Schiemer [
RIS EE AN M THREELL R F 1L GSP .GV /K
S5 OSDI $F 43 ¥4 2 i 2 1F A1 56 (r = 0. 502 .,0. 619,
P 7 <0.001) ,5 NIBUT Schiemer [ {5645 544 5 i
A (r= —0.402 . —0.506,P ] <0.001) .
2.5 T2DM FHRAE & A mfaks & 48 UL T2DM
BE R LA TIRGE A (W0 =7/,1 = /&),
T2DM i A0 JiEE 5 722 (KA : 0 = 75,1 = 42 ) LOSDI
P43 NIBUT Schiemer [ % \HbA, (GSP .GV y § 7%
i, Logistic [F[H43#7 7%, T2DM S5 24 . GSP & .GV
e T2DM B kA THRAE M AE e P ZE (P <0.01),
WS,
2.6 1L GSP .GV 12 T2DM AH 3¢ T HRAE 194 {8 53
Br ROC &5 R o, 3 GSP .GV K —HE G2
b T2DM AH 3¢ T-HRAE A AUC 43514 0. 713 0. 824 Fil
0.948 , B &4 K F GSP GV % H Mz W (Z =
5.709 3.612,P <0.001.0.005) , 326 & 1,
3 3 i

TR S R PR B R 2 R N TR R T T
R, BB AR L A R R B0 IR RN TE R T e R A

R4 OO HRYL R T IRAE L MURE AR AT LA (2 29)

Tab.4 Comparison of blood glucose and blood lipid levels between control group and dry eye group

H 4 1%k FPG( mmol/L) 2 hPG(mmol/L) HbA, (%) FINS(mU/L) TG ( mmol/L) TC(mmol/L)
X HEZH 52 9.15 +1.67 11.92 +2.61 6.15+1.63 7.96 +1.40 1.89 +£0.31 5.09 +1.08
TR i 2H 117 9.28 +1.51 12.19 +£2.45 9.74 £2.09 8.15+1.27 1.92 £0.25 5.13+1.15

Yl 0.500 0.648 10.984 0.870 0.667 0.213

P1{H 0.618 0.518 <0.001 0.386 0.506 0.832
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RS N T2DM FHRAE & ALY Z I 3R Logistic [a1J57347

Tab.5 Multivariate logistic regression analysis on the incidence of

dry eye in T2DM

U BH SE{i Wald{H P1H OR(95% CI)
RO 2.053 0.435 22.274 <0.001 —
T2DM JFEH 0.723 0.205 12.439 <0.001 2.061(1.226 ~3.464)
GSP & 0.332 0.103 10.390 <0.001 1.394(1.139 ~1.706)
GV & 0.685 0.202 11.499 <0.001 1.984(1.335~2.947)

PLRESG S 0.237 0.209  1.286
OSDI 4485 0.265 0.251  1.115
NIBUT % 0.321 0.317 1.025
Schiemer[i4: 0.105 0.098 1.148
HbA, /& 0.211 0.196 1.150

0.502 1.267(0.841 ~1.909)
0.803 1.303(0.797 ~2.132)
0.859 1.379(0.741 ~2.566)
0.653 1.111(0.917 ~1.346)
0.741 1.235(0.841 ~1.813)

F®6 L GSP GV 2Kt T2DM AOC T HRAE A L5
Tab.6  The value of serum GSP and GV in the diagnosis of

T2DM-related dry eye syndrome

A fF Cuoff i AUC 95% CI

GSp 2.61 mmol/L 0.713 0.638 ~0.780 0.727 0.750 0.477

GV 18.42% 0.824 0.758 ~0.878 0.829 0.808 0.637
THBE — 0.948 0.903 ~0.976 0.957 0.942 0.900
1.0
I
0.8 -
0.6 ]
it
#
-2
0.4 _Gsp
— GV
— SEL;

0 0.2 0.4 06 08 1.0
LA 5

1 1fi# GSP GV 28 T2DM A5 T HRAEAT ROC £k
Fig.1 The ROC curve of serum GSP and GV in the diagnosis of
T2DM-related dry eye
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