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Heterogeneity

Inclusion of Statistical Effect Estimate Overall

literature (article) Cochran's Q Method [95%CI] effect

test-P

3 3(14,17, 19) 0.0% 0371 Fixed -0.02 (-0.29,0.26) P=0.906

6 4 (14, 17, 19, 20) 0.0% 0.707 Fixed -0.29 (-0.56,-0.03) P=0.026

9 1(14) NA NA Fixed -0.36 (-0.08,0.09) P=0.114
12 7 (8, 12-14, 17, 19, 20) 0.0% 0722 Fixed -0.19 (-0.38,-0.01) P=0.041*
overall - 0.0% 0.784 Fixed -0.19 (-0.32,-0.07) P=0.003*

NA indicates heterogeneity test not applicable due to inclusion of only one publication.
*indicates a statistical difference of P < 0.05.
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LR G, literature (article) Begg's Test

BCVA (ETDRS)
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BCVA, best corrected visual acuity; CMT, central macular thickness.
NA indicates that due to the inclusion of only one publication, the publication bias test is
not applicable.





OPS/images/fendo.2025.1553311/table1.jpg
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Design

Stud Number of cases(eyes) Age (years) Interventions
y of Study (months) Outcome
Author(year) T (& (e
. " . 0and 369
Huang KQ 2022 (1) RCT 2 2 6231 %548 6377 £537 SMLsranibizumab Ranibizumab 9 9 g =
" : . 0and 369.12
LiwQ 2019 (15) RCT 36 2 572+ 101 606 %123 SMLsconbercept Conbercept 12 12 e
HD- . N 0and 12
Sun GL 2017 (12) RCT 15 16 5827 + 685 57.69 639 P . Ranibizumab BS3E172 1519256 o
Wu Q2021 (16) RCT 36 36 568+ 102 563795 SMLsranibizumab Ranibizumab 9 9 o :‘: (;gg
0and 36.12
Zhang Q 2021 (17) RCT 3 31 56077 533591 SMLsaflibercept Aflibercept 12 12 m
foeeety
Zheng LL 2023 (15) RCT 30 30 ST12E1218  5534% 1186 SMLsconbercept Conbercept 6 6 fand 36
8 12212 34 2 11, p ercept =
Zhou X 2023 (13) RCT 50 50 43626994 4387 £ 1086 SML+conbercept Conbercept 12 12 {andiz
3 62 9 87 2 10; p P R
Abouhusscin i ; 0and 369.12
potn RCT 20 20 604242 595543 SMLsaflibercept Aflibercept 12 12 o
: 0and 36.12
Khattab 2019 (9) RCT 27 27 59443 55734 SMLaflibercept Aflibercept 13 18 -
i i 0and 36.12
Kanar 2019 (19) RCT 2% 2 4251014 62644903 SMLsaflibercept Aflibercept 12 12 e
Alunel 2021 (14) Retro 0 I 6055 £723 5983477 SML+bevacizumab Bevacizumab 1129 235 11294235 dadassL
MoEEE®
B Matri 2021 (8) Ret I 1 6774523 s3sall SML+bevacizumab Bevacizumab 12 12 fandia
atri ctro 7£5: EFT +bevacizumal evacizumal B
Aflibercept Oand6.12
. 849, 928 MLafll
Koushan 2022 (20) RCT 15 15 598 £ 947 588 92 SMLsaflibercept e 12 12 o

‘T indicates the experimental group (SML plus anti-VEGF injection); C indicates the control group (anti-VEGF monotherapy).
RCT, randomized controlled trial; Retro, retrospective study; SML, subthreshold micropulse laser; HD-SDM, high-density micropulse photocoagulation. Anti-vascular endothelial growth factor (Anti-VEGE) agents include Ranibizumab, Conbercept,
Aflibercept, Bevacizumab.

Outcomes include ®BCVA, best corrected visual acuity; ®CMT, central macular thickness; ®Annual frequency of anti-VEGE agent injections; ®Complications; ®Annual SML applications.
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Study Interventions HbAlc (%) Baseline BCVA Baseline CMT (um)

Author(year) anti-VEGF agent  SML(nm) T € T C T (€
Huang KQ 2022 (11) Ranibizumab 577 620+ 108 = 588+090  51.00+261* 5150 £276" & 47623 +23.02 | 46842 + 2453
Li WQ 2019 (15) Conbercept 577 NA NA 57.9+124% | 59.0+160° | 42781294 | 4410+ 1357
Sun GL 2017 (12) Ranibizumab 810 NA NA 0.45+0.20  0.42+0.10  484.92:+94.43 | 479.12 % 89.58
Wu Q2021 (16) Ranibizumab 577 NA NA 579487 | 57.9+9.0* | 422.2%23.0 | 421.9%22.9
Zhang Q 2021 (17) Aflibercept 577 69+08 70+ 10 088 +0.30 091 +031 | 40412+ 10231 | 42090 + 9421
Zheng LL 2023 (18) Conbercept 577 NA NA 053 +0.08 055+009 | 37998 +49.56 | 37536 + 45.64
Zhou JX 2023 (13) Conbercept 577 751+ 132 | 747+140 055+ 0.03 056+ 004 | 43458 +10.88 = 43736 % 1135
Abouhussein 2020 (7) Aflibercept 577 87+ 11 8212 076 +0.23 070 + 024 4696 = 78.0 4579 £ 822
Khattab 2019 (9) Aflibercept 577 NA NA 35+ 9.9* 31.7+£9.3* 457.1 £ 22.6 462 +31.2
Kanar 2019 (19) Aflibercept 577 7.97+247 | 802+243 040 +0.09 038+0.10 | 46607 +71.79 | 45128 + 4485
Altinel 2021 (14) Bevacizumab 577 694+053  689+061  038+021 039 +023 37927025 | 384.68 + 64.11
El Matri 2021 (8) Bevacizumab 577 770+ 081 | 7.60+062  0.692+035 0598+ 0.42 479.1 £ 143 359.9 229
Koushan 2022 (20) Aflibercept 532 NA NA 036 +0.21 038 +0.14 457.8 £ 92.8 4334 + 1035

T indicates the experimental group (SML plus anti-VEGE injection); C indicates the control group (anti-VEGE monotherapy).
SML, subthreshold micropulse lasers HbA1c, glycated hemoglobin Alc; BCVA, best corrected visual acuity; CMT, central macular thickness. NA indicates not available.
*indicates ETDRS visual acuity; unmarked indicates LogMAR visual acuity.
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25(0H) Model 1 Model 2 Model 3

DICTEe R AOR (95% CI) AOR (95% Cl) ACR (95% CI)

Females

Normal —-0.565 0.569 (0.108-2.992) 0.505 -0.564 0.569 (0.108-2.997) 0.506 -0.817 0.442 (0.079-2.474) 0.353
Insufficient -0.931 0.394 (0.124-1.257) 0.116 -0.935 0.393 (0.123-1.258) 0.116 -1.149 0.317 (0.097-1.038) 0.058
Deficient -0.677 0.508 (0.174-1.484) 0216 -0.675 0.509 (0.174-1.487) 0.217 -1.043 0.353 (0.118-1.057) 0.063
Severely deficient 1.00 (reference) 0473 1.00 (reference) 0.473 1.00 (reference) 0.260
P for trend 0.119 0.117 0.137

7 Males 7 7 7 7

Normal -1.497 0.224 (0.076-0.657) 0.006 -1771 0.170 (0.053-0.543) 0.003 -1.457 0.233 (0.070-0.779) 0.018
Insufficient -1.136 0.321 (0.135-0.765) 0.010 -1.451 0.234 (0.090-0.609) 0.003 -1.275 0.280 (0.103-0.756) 0.012
Deficient -0.696 0.498 (0.229-1.085) 0.079 -0.928 0.395 (0.167-0.934) 0.034 -0.740 0.477 (0.196-1.164) 0.104
Severely deficient 1.00 (reference) 0.019 1.00 (reference) 0.006 1.00 (reference) 0.034
P for trend 0.001 0.001 0.003

AOR, adjusted odds ratios; 95% CI, 95% confidence intervals. Serum 25(OH)D levels were plotted into four groups as follows: Normal: > 30 ng/ml; Insufficient: 20-30 ng/ml; Deficient: 10-20ng/
ml; Severely deficient, < 10 ng/ml. Model 1: adjusted for age and BML Model 2: adjusted for age, BML, EPG, and FINS. Model 3: adjusted for age, BML, FPG, FINS, HOMA-IR, TT, and DM
duration. P < 0.05 were considered to be statistically significant.
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DR screening in several communities patients from Xi'an features selection:

in Xi'an, Shaanxi based on DM People's Hospital (Xi'an LASSO, univariate logistic regression

chronic disease files Fourth Hospital)

4

questionnaires, general physical examinations, blood and urine tests, Construction of nomogram by
multivariate Logistic regression:

intraocular pressure measurements, visual acuity assessments, slit ‘
lamp examinations, and colour fundus photographs of dual vision | model I and II I

1830 T2DM patients were included in the analysis {}

after data filtering and missing data filling Evaluati ¢
valuation of nomogram:

ROC, calibration curve, decision curve
training set test set external validation set analysis, F1 score, accuracy, precision,
1464 patients 366 patients 123 patients recall, balanced accuracy

1170 294 298 68 29 94 u
nRDR RDR nRDR RDR

Verification of nomgram:
the training set, test set and external
Data collection, processing and data set division verification set were all evaluated
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Females (n = 194) Males (n = 341)

Parameters
i t P B T P

Age (year) -0.019 -0.214 0.831 0.034 0.538 0.591
BMI (kg/mz) -0.192 | -2.203 0.029 -0.050 = -0.773 0.440
SBP (mmHg) -0.003 = -0.042 0.967 ‘ 0.087 1.147 0.252
DBP (mmHg) 0.038 0.467 0.641 V -0.035 | -0.458 0.647
TC (mmol/L) -0.064 -0.263 0.793 -0.065 -0.610 0.542
TG (mmol/L) -0.042 -0.434 0.665 -0.142 | -1.337 0.045
LDL-C (mmol/L) -0.085 -0.354 0.724 -0.006 = -0.060 0.952
FPG (mmol/L) -0.070  -0.609 0.543 0.041 0.569 0.570
FINS (mU/L) 0.018 0.173 0.863 0.009 0.131 0.896
FCP (mmol/L) -0.079 | -0.796 0.427 0.163 2.612 0.041
HbAlc (%) -0.010 -0.098 0.922 -0.033 | -0.481 0.631
LnHOMA-IR -0.015 -0.131 0.896 ‘ -0.135 | —1.148 0.033
DM duration (year) 0.051 0.559 0.577 -0.123 | -2.075 = 0.039

BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure; TC, total
cholesterol; TG, triglyceride; LDL-C, low-density lipoprotein cholesterol; FPG, fasting plasma
glucose; FINS, fasting insulin; FCP, fasting C peptide; HbAlc, glycosylated hemoglobin;
HOMA-IR, homeostasis assessment model of insulin resistance; DM, diabetes mellitus; 25
(OH)D, 25-hydroxyvitamin D. P < 0.05 were considered as statistically significant.
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Parameters NDR (n = 260) DR (n=275) P-value

Age (year) 59.7 £ 13.3 63.8 + 838 < 0.001
Sex (M/F) (165/95) (176/99) 0.897
DM duration (year) 102 £ 6.7 143 +£76 < 0.001
BMI (kg/m?) 255+ 4.5 247 + 3.4 0.021
SBP (mmHg) 134 + 22 139 + 19 0.020
DBP (mmHg) 75 £ 11 74 £ 11 0217
TC (mmol/L) 43+11 43110 0.813
TG (mmol/L) 17+£1.1 20+ 1.3 0.011
HDL-C (mmol/L) 10 £ 03 11£03 0.502
LDL-C (mmol/L) 25+09 2609 0555
FPG (mmol/L) 83+ 34 8.1+3.1 0.580
FINS (mU/L) 132 (10.1) 256 (11.5) 0.009
FCP (mmol/L) 22+13 2015 0.010
HbAlc (%) 89 %22 9.0 2.1 0.350
LnHOMA-IR 09 +0.1 7 1.3 £:0:1 | 0.022
25(0H)D (ng/ml) 186 + 7.8 165 £ 6.8 0.001
TT (nmol/L) 93178 8973 0.482
E2 (pmol/L) 68.6 + 3.9 | 72:5 £52 0.223

Data were expressed as mean + SD or median (interquartile range). Non-normally distributed
data were In-transformed to normality before analysis. P < 0.05 were considered to be

statistically significant. DM, diabetes mellitus; BMI, body mass index; SBP, systolic blood
pressure; DBP, diastolic blood pressure; TC, total cholesterol; TG, triglyceride; HDL-C, high-
density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; FPG, fasting
plasma glucose; FINS, fasting insulin; FCP, fasting C peptide; HOMA-IR homeostasis
assessment model of insulin resistance; HbAlc, glycosylated haemoglobin; 25(0H)D, 25-
hydroxyvitamin D; TT, total testosterone; E2, estradiol.
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Females (n = 194) Males (n = 341)

Parameters
NDR (n = 95) DR (n = 99) NDR (n = 165) DR (n = 176)
Age (year) 62.6 + 14.1 65.5 £ 8.1 0.049 58.1 £ 12.7 62.8 £ 9.1 <0.001
DM duration (year) 114 + 6.6 155+ 8.1 < 0.001 9.5+ 6.7 137£73 < 0.001
BMI (kg/mz) 254+ 45 244 +36 0.089 256+ 46 249+33 0.105
SBP (mmHg) 134 £ 20 139 +20 0044 134 +22 138+ 19 0025
DBP (mmHg) 73%9 7110 0129 | 76 + 12 75+ 11 0.606
I TC (mmol/L) 46+ 1.1 47+12 0.768 i 42+ 1.1 41+ 1.0 0.613
TG (mmol/L) 5412 18+1.1 0.579 1.7+10 2114 0.006
HDL-C (mmol/L) 13+03 12+04 0.498 1.0+02 1.1+03 0.103
LDL-C (mmol/L) 2711 28+1.1 0635 24+08 2409 0.663
FPG (mmol/L) 8.1+35 83131 0770 84134 81+31 0359
FINS (mU/L) 14.7(15.0) 18.3(11.0) 0.003 13.6(8.9) 29.8(12.6) 0012
FCP (mmol/L) 22(1.5) 1.9(1.4) 0.030 2.3(1.3) 2.1(1.4) 0.045
HbAlc (%) 88+23 93+ 19 0.198 89+23 89+21 0919
LnHOMA-IR 1.0 +£0.9 12+1.0 0.023 09+0.1 1301 0.007
25(0H)D (ng/ml) 172453 16752 0212 210+ 50 164+ 56 0.001
TT (nmol/L) 09+02 07+02 0633 142+55 129+52 0035
E2 (pmol/L) 718 £ 87 65.3 %108 0640 65.9 % 3.1 79.8 + 4.8 0455

Data were expressed as mean + SD or median (interquartile range). Non-normally distributed data were In-transformed to normality before analysis. P < 0.05 were considered to be statistically
significant. DR, patients with diabetic retinopathy; NDR, patients without diabetic retinopathy; BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure; TC, total
cholesterol; TG, triglyceride; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; PG, fasting plasma glucose; FINS, fasting insulin; FCP, fasting C peptide;
HOMA-IR, homeostasis assessment model of insulin resistance; HbA1c, glycosylated hemoglobin; 25(OH)D, 25-hydroxyvitamin D; TT, total testosterone; E2, estradiol.
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Females

Parameters
R P

Age (year) 0.002 0.983 0.014 0.796
DM duration (year) 0.071 0.324 -0.113 0.038
BMI (kg/m?) ~0.186 0.010 ~0.075 0.165
SBP (mmHg) 0.012 0.875 0.064 0.263
DBP (mmHg) 0.037 0.623 0.022 0.702
TC (mmol/L) ~0.150 0.038 ~0.120 0.027
TG (mmol/L) —-0.148 0.040 -0.114 0.036
HDL-C (mmol/L) 0.027 0.706 —-0.002 0.967
LDL-C (mmol/L) -0.139 0.056 ‘ —-0.105 0.054
FPG (mmol/L) =0.121 0.094 -0.037 0.492
FINS (mU/L) 0.033 0.650 0.001 0.982
FCP (mmol/L) ‘ 0.153 0.046 0.172 0.030
HbAlc (%) —-0.053 0.469 | —0.068 0.218
LnHOMA-IR -0.116 0.185 ‘ -0.156 0.017
TT (nmol/L) 0.040 0.591 ‘ 0.187 0.001
E2 (pmol/L) 0.117 0113 0.011 0.834

BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure; TC, total
cholesterol; TG, triglyceride; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-
density lipoprotein cholesterol; FPG, fasting plasma glucose; FINS, fasting insulin; FCP,
fasting C peptide; HOMA-IR, homeostasis assessment model of insulin resistance; HbAlc,
glycosylated hemoglobin; T'T, total testosterone; E2, estradiol; 25(OH)D, 25-hydroxyvitamin
D. P < 0.05 were considered as statistically significant.
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Potential adult patients with T2DM ‘ Did not meet inclusion criteria (7= 91):

(n=659) (1) TIDM. GDM. and specific types of diabetes (7= 20)
J (2) Acute complications of diabetes (2 = 15) |
(3) Severe liver and renal, and heart failure (2 = 19) |
(4) Parathyroid diseases (7 = 4) ‘
(5) Malignant tumors (2 = 2)
e (6) Eye diseases interfered with fundus photography (72 = 8) |

(7) Treatment that affected 25(OH)D and sex hormones (2 = 23)

Participants enrolled in the study
(n=568)

Excluded (7 = 33):

(1) Missing data on 25(OH)D or sex hormones (7 = 25)
(2) Without fundus photography (2 = 8)

(3) Lack of the informed consent (» = 8)

Subjects included in the final analysis
(n=535)

v

Anthropometric data

Height, weight, BMI, SBP, DBP, |

4

TT. E2. 25(0H)D. TC, TG. HDL-C,
LDL-C. FPG, FINS. HbAlc J

Demographic data ‘
Age. sex. DM duration,
previous histories /|





OPS/images/fendo.2025.1541961/fendo-16-1541961-g002.jpg
>

30

20

(ng/ml)

10

25(0OH)D level

@l DR
3 NDR

P=0.212

Percentage of DR (%)

80

(223
o

S
o

N
o

o
o

D
o

% of subjects in different groups (%)
N H
o o

P=10.014

Females

@B DR
C3 NDR

P=0.225

[
o

=23
o

X
~—
[72]
(=8
=2
o
(=)
it
c
E
2
= 40
©
=
(2]
it
(%}
(%)
n—
2
=2
(72]
Yo
o
R

Total

Females

Males

Males
s DR
3 NDR
P=0.134
[

Normal
Insufficient
Deficient

Severely deficient





OPS/images/fendo.2025.1541961/fendo-16-1541961-g003.jpg
A Females C Females
250
200 e © e ©
m m N
g g 150 s ¢ £=0.126
= S o o P=0.127
= = 100 t °
- Ll °

a
o
®
®
“w
LX)
]
Q.Q
®
®
®e
®

0 20 40 60 0 20 40 60
25(0OH)D (ng/ml) 25(OH)D (ng/ml)

Males Males
250

Y
o

200

= =
= S 150
: u :
= = 100
- N
-~ w

-
o

A

o

o

25(0OH)D (ng/ml) 25(OH)D (ng/ml)





