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Abstract

¢ AIM.To analyze the predictive value and threshold effect
of preoperative glycated hemoglobin ( HbAlc) level on
posterior capsular opacification (PCO) in diabetic cataract
patients.

e METHODS : Retrospective study. A total of 106 diabetic
patients (106 eyes) with cataract treated in our hospital
from September 2018 to September 2020 were collected.
The patients were divided into PCO group (52 cases, 52
eyes) and non-PCO group (54 cases, 94 eyes) according
to whether PCO occurred at 36 mo after surgery. The risk
factors affecting postoperative PCO were analyzed. The
threshold effect of HbAlc level on the occurrence of
postoperative PCO was analyzed. The predictive value of
preoperative HbAlc level in postoperative PCO was
evaluated using the receiver operating characteristic
(ROC) curve. The prediction model was constructed, and
Bootstrap resampling was used to verify the prediction
model, and the differentiation and accuracy of the model
were evaluated.

¢ RESULTS: There were significant differences in diabetes
course, diabetic retinopathy, fasting blood glucose, 2 h
postprandial blood glucose, preoperative HbAlc, axial
length and nuclear grade between PCO and non - PCO
groups ( P<0.05). Duration of diabetes =12 a, presence of
DR, fasting blood glucose =8 mmol/L, 2 h postprandial
blood glucose =12 mmol/L, preoperative HbAlc =7%,
axial length =30 mm, and nuclear grade lll or above were
all influencing factors for postoperative PCO ( P<0.05).
Curve fitting found that the probability of postoperative
PCO showed an increasing trend with the increase of
HbAlc level. Threshold effect analysis found that the
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incidence of postoperative PCO increased with the
increase of HbAlc level when HbAlc = 7%. Sensitivity
analysis showed that E value = 2.129. The analysis of the
correlation effect between preoperative HbAlc and the
degree of PCO after phacoemulsification showed that the
adjusted preoperative HbAl1c level was an independent
factor affecting the degree of PCO in diabetic patients
(OR=1.65, 95% CI. 1.42-1.76, P=0.021). PCO outcome in
diabetic cataract patients was indicated when the
predictive model P= 0.6, and the prediction accuracy of
the model was 88.51%. Sensitivity and specificity were
86.33% and 86.82%, respectively.

e CONCLUSION ; Duration of diabetes, presence of DR,
fasting blood glucose, 2 h postprandial blood glucose,
preoperative HbA1c, axial length, and nuclear grade were
independent risk factors for postoperative PCO in diabetic
patients, and preoperative HbA1c could be used as a
sensitive index to evaluate postoperative PCO.
o KEYWORDS.: glycosylated hemoglobin;
mellitus; phacoemulsification of cataract;
capsule opacification; forecast
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2.2 Logistic ZEA XS M MERFEEENEBEZL
RE&4%E PCOMBEZE LUK B H F B A FL Ak
AJFFERJIE PCO HHAER (T =0,/2=1) K& 1 2%
AR AR Ey A R (% 2) 45 R W
N BB RE =12 a 7 DR %5 M 1% =8 mmol/L & J5
2 h L% =12 mmol/L, R H HbAle = 7%, IR Bl K Ji
=30 mm FZEEEE 59 M LA T2 52 e d bR 58 A
W A FLA AR &2 PCO BIRIER (P<0.05) , L3 3,

23 ZEHLEMBW S K 3 P<0.05 B FIA
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x®1 AMABRBERENIES
18R PCO 41 4k PCO H /X /7. P
R %k 52 54
AR (XEs, %) 69.72+7.92 68.53+7.81 0.779 0.438
PR (Hi) L 24 28 0.344 0.557
e 28 26
HR 531 (HR) Zehg 26 29 0.146 0.803
FiHR 26 25
R (X %S ) 13.46+4.99 11.05+5.06 2.469 0.015
MRl 1< 3 (XS, mm) 29.02+2.07 31.052.67 4.363 <0.001
DR( ) H 31 18 7.361 0.007
p 21 36
AT K SR (XS cells/mm?) 2780.00+531.37 2803.00+£453.96 0.240 0.811
TZAERE 73 9 (%) I-T 18 33 7.449 0.006
m-mv 34 21
B FLERT R [ M(Pys, Poy) 5] 30(0,62) 31(0,60) -1.460 0.167
AT [ M( Py, Poy) %] 14.65(0,21.38) 13.97(0,17.25) -1.340 0.192
HOCEE[ M(Pys, Pys),D] -0.79(-0.95,-0.45) -0.67(-1.17,-0.40) 0.310 0.783
A [ M( Py, Pss) ) 94.50(65.00,142.25) 86.00(52.20,143.50) -0.620 0.631
25 MUK (X %S, mmol/IL) 8.38+2.12 7.14x2.14 3.091 0.003
)5 2 h I (XES, mmol/L) 12.90+2.56 11.39+2.89 2.844 0.005
AW HbAlc(X£S, %) 7.25+0.66 6.87+0.59 3.145 0.002
ML JE (XS, mmHg) 16.04+1.89 15.98+2.06 0.156 0.876
e R (XS, um) 557.16+22.89 549.18+23.76 1.760 0.081
BRIBAS IR (XS, mm) 1.15+0.07 1.13+0.08 1.368 0.174
55— JEE ] (XS, ms) 7.21+0.26 7.23+0.24 0.412 0.681
55— JEE ] (XS, ms) 21.42+0.34 21.38+0.31 0.633 0.528
W (X£S, mm) 5.04+0.24 5.06+0.27 0.403 0.688
IR IR (XS, mmHg) 14.10+1.69 14.08+1.72 0.060 0.952
SP-A1(X%S, mmHg/mm) 116.10+17.05 115.89+16.98 0.064 0.949
CBI[ M(P,q, P))] 0.13(0.00,0.43) 0.13(0.00,0.43) 14.200 0.165

%2 Logistic EASHHERFEEANEEEALRFTELE PCO MRMETER
Rt BfR
WE R 12 <12a=0,=12a=1
DR J6=0,F=1
73 I A <8 mmol/L=0, =8 mmol/L=1
=Rk <12 mmol/L=0, =12 mmol/L=1
RHT HbAlc <1%=0,=7%=1
AR < B2 <30 mm=0, =30 mm=1
R [-T%=0,-V%=1

% 3 Logistic ElA5# #MatERF EEANEEBEILARELE PCO MAZR
, 95% CI

e B SE Wald X P OR = I
ATy 1.189 0.504 5.566 0.026 3.284 1.171 8.839
DR 1.087 0.576 3.561 0.012 2.965 1.092 8.054
23 i 1 W 0.826 0.465 3.155 0.018 2.284 1.010 4.510
EJ5 2 h A 0.899 0.432 4.331 0.016 2.458 1.359 3.257
AR HbAlc 1.588 0.583 7.421 0.008 4.895 1.521 5.832
HR i< B 0.446 0.179 6.207 0.034 1.562 1.127 2.221
AR P 5 2%, 1.292 0.344 14.112 0.047 3.641 2.514 18.785
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AR A 2 2L A s ) R 22 R 1 0, TR e 22 30R F B
XS ASKIFFE S HE VTR T BB o B, 45 2R B | 45 )R 7
IR R ) KA R >16% , 15 1 E { = RR +sqrt [ RR x
(RR-1)1=2.129,95% CI FFRHN 1.665,

25 RET HPAIc K EERRFEEANBEERAURE
K5 PCO HI&LINE R BIE M o 8 505 PR i 7 |
AT DR 2 M MK &S 2 h b AR AT HbAlc, IRl K
FE AR, PG B, B AR T HbAle K1Y
T BB PR £ 1 N B R 7S FLAE R IS &2 PCO i %
BB BT E R BoR, Y HbAle< 7%, bE &
HbA Le ZKF-HY T BE R 83 1 P i P LA AR S5 kA=
PCO FIMERASZ 520, Hod OR {50 1.000(95% CI: 0.996
-1.012) ;4 HbAlc=7%H} , B % HbAle /K0 F =, B IR
g R N B A FLILR 5 & 42 PCO 2 [ T %,
H OR 184 0.892(95% CI.0.813-0.954,r=0.574,1& 1),
2.6 KRBT HbA1lc EMERFEEOANEEFIAURERE
PCO BEMXBMM S I AR HbAlc /K118 )24
43(Q1-Q5) , B HEBR AR AR IR ZR M TR 2 IR 3R SRR IE
FEEARIE MO BRI, AR AL IEBL AL R AT HbAle 7K
S-S0 IR G B RS &R PCO I R A E MR (P<
0.001) , A4 5 AR HT HbAlc /K20 IR 9 B34 R e & 4
PCO S[R3 YR it %) 52 ) PRl 3% A7 76 2 37 AH DG PE (OR =
1.65,95% CI.1.42-1.76,P=0.021) , W3 5,

R4 HEUITMAERFERFR

Ak B VIF
Wi RS 0.736 1.358
DR 0.284 3.517
73 6 I 0.229 4.364
)5 2 h A 0.192 5.215
ARHT HbAlc 0.755 1.325
AR Al 0.392 2.551
oA B 4 4% 0.276 3.627

&5 ABTHbAIc SHERFEZFANEBEIAURFELE PCO 12 EH KERR ML 55 1

2.7 BN BB FIIE AU Z R Logistic [l A A
X PRI R N R S FLAR R 5 & A PCO 5% [ 220
AT, 48 E R R A B I R y=1-1/(1+e™) 11,
BE o oPco /AL P=1-1(1+
62.147+1_139xmw€%ﬁ$§+1.()x7xnﬁ+o_326x§%m%+()_399x§m2 I+ 1.588x A FiTHbAle+
ool iz« 1202k s ) | HT 1 H 5 B2 1H5 PCO &A= W]
et S50 . P=0.600], 4B FE B I R, NT73.15,
PRI TR A5 AR -, AR T o K 88.51% .,
JR 3 R S 43 1 86.33% Fi1 86.82% , X4 P>0.6 I, %
BRI N R E kA PCO ISR, WLk 6.,

SO iiE b AR TOUIASE Y G A B L DU PR R A K AR
PCO R RAEAR &, ROC £ 50 E WM AT /5 AUC A4y
524 0.858 (95% CI:0.807-0.910, P<0.001) .0.834 (95%
CI: 0.778-0.890,P<0.001) , & B 1245 1Y ) [X 43 e -, AL
7 RE 2, B3 W, 15 2 5 E S R TR () 0 AR
R EZH ARG BT P4 %5222 0.018 %5 AL
HER R

60 —
50 —
40 -
30

20—

PCOREMMBER (%)

10 —

0 2 4 6 8 012
HbAIcKT (%)
B 1 ARETHbAlc kK FESHERFEEONEBEAURERE

PCO HiZil& 7347,

OR(95% CI)

0,(<5.5%)  Q,(5.5-6.0) 0,(6.0-7.0) 0,(7.0-8.0) 0,(>8.0) P

RAZIE 1% Reference  1.74(1.57-1.88)  1.68(1.54-1.97)  1.63(1.49-1.94)  1.57(1.38-1.76)  0.041
1 %% 1.65(1.52-1.79)  1.64(1.52-1.86)  1.59(1.38-1.73)  1.59(1.46-1.74)  0.015

M % 1.67(1.48-1.73)  1.68(1.41-1.76)  1.66(1.39-1.74)  1.64(1.42-1.72)  0.002

A | 1% Reference  1.72(1.44-1.87)  1.68(1.55-1.85)  1.62(1.39-1.93)  1.69(1.56-1.81)  0.013
12 1.68(1.39-1.76)  1.65(1.48-1.73)  1.61(1.36-1.82)  1.58(1.43-1.71)  <0.01

M %% 1.75(1.48-1.86)  1.63(1.37-1.74)  1.57(1.41-1.72)  1.53(1.29-1.78)  0.031

i 2 [ % Reference  1.63(1.44-1.88)  1.57(1.47-1.88)  1.72(1.57-1.88)  1.72(1.54-1.88)  <0.01
I3 1.54(1.29-1.93)  1.56(1.44-1.91)  1.65(1.51-1.81)  1.68(1.49-1.79)  <0.01

T %% 1.60(1.35-1.82)  1.59(1.36-1.76)  1.69(1.48-1.84)  1.65(1.42-1.76)  0.021

TEAEAY 1 SRR ) AR RO R PR R MR 0 S s A 2 S EAREARY 1 A Bl VRO PR R DO JIRE AR 15 L A PR A
B g ST TR B LA RE I OGBS BB S 2 h OB R R SRR e KO AR R B — P

(8] 55 — He S (a] WgRE BFIERR £ SP-A1.CBI,
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x6 MNEBAEARRFRKFETHHERFEEBNEBEILURFELE PCO ER/HTNER

BER eI (%) R (%) TS (%) BFPER (%) BBIER(%) 4Gk
0.95 78.73 75.73 77.45 27.83 6.38 53.18
0.90 81.85 80.25 76.87 24.75 5.41 57.12
0.85 82.58 79.58 81.84 40.18 5.53 61.42
0.80 83.39 77.82 86.78 39.32 4.39 64.60
0.75 85.68 83.95 85.95 42.42 5.52 69.90
0.70 84.42 82.32 82.34 50.51 4.74 64.66
0.65 83.19 78.73 78.73 39.66 5.81 57.46
0.60 88.51 86.33 86.82 40.23 4.85 73.15
0.55 82.47 71.63 77.83 41.72 5.68 49.46
0.50 83.68 82.60 76.48 39.38 4.32 59.08
0.45 76.77 83.55 76.29 38.55 4.66 59.84
0.40 75.75 82.14 80.42 37.95 5.59 62.56
0.35 78.83 83.58 84.65 31.22 6.48 68.23
0.30 81.92 78.26 85.52 34.31 6.37 63.78
0.25 82.86 74.63 86.46 35.37 5.82 61.09
0.20 79.81 77.73 84.59 40.46 4.18 62.32
0.15 81.85 81.49 82.66 41.55 3.60 64.15
0.10 82.69 82.55 79.38 38.75 4.26 61.93
0.05 79.74 79.37 77.87 38.23 3.85 57.24
R7 FNEBRGIFRIENX S EILE
sehi AUC REPE  FFRE MERER PR FAPE 2 BEI 45 |3Hf$
(%) (%) (%) skt USRI FefELE  WNE BiE
iR 0.858(0.807-0.910) 90.12 93.16 89.37 15.732 0.116 128.349 0.642 0.915
Bootstrap %riE  0.834(0.778-0.890) 89.07 92.40 88.69 15.438 0.104 121.582 0.617 0.894
A L0 B 10
0.8+ 0.8+
2 =
% 0.6 g 0.6+
0.4 0.4
0.2 02
0 T | T | 0 T T T T
0 0.2 0.4 0.6 0.8 1.0 0 0.2 0.4 0.6 0.8 1.0
1-Specificity 1-Specificity
2 TMAERIGUFETRR ROC BH&k A WIFHT; B I IES .
A 10 P B 10 T
0.8
a3 L, 06
0.4
0.2
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W DR S — b LA v A o 5 B RR AR 04 12 PR AR 1 e
g, LR R B 5 R WS R s fE SR AR
EARREE M FE R EREESER T — RS
FEU M BT IR PR R B PR R YRR A
SRIEH 25 %, T H AR H R BRI B P R
P 2 Ji 2 pR 22 ol DR 255 R 1) B A AR A JFE v A0 4 e 1
FHILALZ= Y TR AL 2 e A0S | W IR I
W5 Z R AR S I RE A O H T, i B RS
IBYT N BRI DA B 258, AR & ME— A iR T
" AN BT AR 3 2 N R A LR AR
BANTRRIEEAR, FARAESG FAREHE TH/N,
RIGWRE R AR ARG IFRAE D FERZ . BE A
TR BT F AR 509 H 25 02 B8 LA 2 e F R
8 TR AN T A BOR R 2 1 P B R R T R
BIAR G RGE RO B i 1 AR TR i, (R D o R R
i FAR T RRIA A5 E P, A58 T A ek 0
B 25 WER ] FE | 23 Y BE PCO A B0 , Ll ol 7 b
PRIG P B B TR A UL PCO AL & 51 R
P B 38 S BRAIRAR T o i, B 3O FL U R AIK 2
RO AR LI AS 2 . RJF &4 PCO EZEH T H Nk
FARIGERA IR - R i 3858 K =k R i 41
HEm AN SR AR LT qERE A S R T Rk, AR AR R
FEFRITARTT HbA e ZKF- X005 FR v 38 11 9 Bl e 2L Ak AR
J& &A= PCO 500 K S{E RN

AWFFXT T PCO 4H59E PCO 4 5B & 1) 2 T Il PR
FEbR, 45 R WoR BRI DR 25 IR B 5 2 ho b
AT HbALe HRGMK JE K00 1 RIS G 24557,
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