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Clinical study of the application of artificial intelligence-assisted non-dilated fundus photography for
diabetic retinopathy screening in a real-world setting
HAO Zhaohw, ZHAO Xiaoying, YAO Junxin, XU Rong, QI Xiaoyu, SHAO Hailin =
( Metabolic Disease Management Center, Endocrinology Department, Tianjin Fourth Central Hospital, the Affiliated Hospital of Tianjin
Medical University, Tianjin 300140, China )
Corresponding author: SHAO Hailin, E-mail: Shaohailinl988@sohu.com

[ Abstract] Objective To investigate the efficiency of artificial intelligence ( Al ) -assisted non-dilated fundus photography
in diabetic retinopathy ( DR ) screening in a real-world clinical setting and evaluate its diagnostic consistency with ophthalmologists’
assessments. Methods In this prospective observational study, 14, 305 type 2 diabetes mellitus ( T2DM ) patients who underwent
non-dilated fundus examination at the Metabolic Disease Management Center ( MMC ) of Tianjin Fourth Central Hospital between
October 2018 and December 2024 were enrolled. The Al system ( VoxelCloud ) was used to analyze images captured during non-dilated
fundus photography. The weighted Kappa test was employed to assess the agreement between the Al system and expert ophthalmologists.
Screening failure rates and causes were also analyzed. Results The overall DR prevalence was 21.4% ( 3, 056/14, 305 ), with a
DR positivity rate of 17.2% among patients with T2DM duration of <1 year. The Al system demonstrated substantial agreement with
ophthalmologists [ Kappa = 0.817 ( 95%C1 0.797-0.838 ), P < 0.001 ]. For moderate-to-severe DR, the Al system achieved a sensitivity
of 97.3% and specificity of 95.9%. The screening failure rate was 3.7% ( 115/3, 085 ), primarily due to small pupil size ( 70.4% )
and media opaque caused by conditions such as cataracts ( 24.3% ) . Conclusion Implementing non-dilated fundus photography in
endocrine clinics facilitates early DR screening. Al-assisted non-dilated screening demonstrates high efficacy in real-world clinical
practice.

[ Key words ]  Diabetic retinopathy; Non-dilated fundus photography; Artificial intelligence; Real-world study;
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Figure 1 Flowchart of the study on Al-integrated non-mydriatic fundus examination
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R1 2018 £ 2024 FREFENHFEMFOEREA b RHCHERFEE SO DR fHEFR
Table 1 Diabetic retinopathy screening data in the Metabolic Disease Management Center ( 2018-2024 ) of Tianjin Fourth
Central Hospital

£ i A NEL /n 12 NPDR/n (%) 1 NPDR/n (%) & NPDR/n (%) PDR/n (%)
2018 255 58 (22.7) 18 (7.1) 1(04) 3(1.2)
2019 2423 346 (14.3) 159 (6.6) 15 (0.6) 32 (1.3)
2020 1906 211 (11.1) 87 (4.6) 8 (0.4) 12 (0.6)
2021 2752 580 (21.1) 190 (6.9) 32 (1.2) 5(0.2)
2022 2161 252 (11.7) 121 (5.6) 12 (0.6) 22 (1.0)
2023 2 603 242 (9.3) 172 (6.6) 21 (0.8) 24 (0.9)
2024 2205 223 (10.1) 168 (7.6) 23 (1.0) 19 (0.9)
A1t 14 305 1912 (13.4) 915 (6.4) 112 (0.8) 117 (0.8)

®2 AREERFFHEREEEWMLILS DR HERMSEER

Table 2 Distribution of diabetic patients by disease
duration and DR screening positivity

£3 TREFIRE T2DM BERHENEFE XML EHR
Table 3 Screening failure rates of non-mydriatic
examination in T2DM patients by age group

i R BREBIEC Mk /% DR B/ (%) S Bt 15 25 451 4 AT I /n (%)

<l 4 8 773 65.8 1508 (17.2)* <40 % 269 0

1~4 4 1905 14.3 347 (18.2) * 40~49 % 484 5(1.0)"

5~9 4 1022 7.7 299 (29.3)" 50~59 % 604 12 (2.0)"

> 10 4F 1 641 12.3 735 (44.8) 60~69 % 1207 46 (3.8)

Hit 13 341 100 2889 (21.7) >70 % 521 52 (10.0) *

H: AR R Rk R e B0 3 085 115 (3.7)
HEH2E L TE: ot R TR R R R TR A 3 K I S 2 ] 22 5
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LA GAEAE AR R T B 3 B (2.6% ). 4RI
Bl dr WA Lk 3.
2.3 AL X4 i MR RS A 2 45 2R 69 K4 b 5 R B EE U

x4 Al SREEMERH—BETMN
Table 4 Consistency evaluation between Al and
ophthalmologists’ conclusions

LRI — B AL RFHE T L1

VIR Bl BE i e 5 2 2%, %t 5 082 f4i] & LWk o 1 2 3 4
FA10 156 RARFE M T HEAT ALVEAS, Wi —at O 8207 251 16 1 0
P @R, AL Kappa {6 4 0.817 (0.797~0.838 ), ; : ;(5) iii 50; g (1)
P <0.001, W4, LIAFEREE DR UILL, PG 5 2 0 4 49 0
AL W DR R . £ 57 fF5K. PPV & 4 35 15 18 11 60

NPV, W35, HE: 00 1,20 3003 TE, B W KR EREIR

TR AL, 4 7 HEFE VM PRI L 0 A 2

RS5 ALZEIRETEE DR HIRAE
Table 5 Efficacy of Al in diagnosing DR at different severity cut-offs

— y T

RIBEDR g — PR e s mas e PRV NPV
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FH 232 1 449

"R NPDR I 44 9101 18 97.3 95.9 96.0 62.9 99.8
[H M 385 652

% NPDR R 9 960 2 98.4 99.3 99.3 61.9 100.0
[H 4 74 120

PDR 5Rs 10 016 1 98.4 99.2 99.2 43.2 100.0
FH P4 79 60
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