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Abstract

Keywords

Objective: To investigate the correlation between metformin therapy and diabetic retinopathy (DR) in patients
with type 2 diabetes mellitus (T2DM). Methods: The clinical data of 1 891 patients with type 2 diabetes mellitus
attending the ophthalmology department of China-Japan Friendship Hospital from September 2015 to August
2020 were reviewed. A retrospective study was performed on 324 cases of these T2DM patients with disease
duration >10 years. Medical records of all patients including general information, history of medical disease,
diabetes treatment, ophthalmologic examination and blood biochemical indices were collected. According to
whether metformin treatment was received or not, the patients were divided into a metformin-treated and a
non-metformin-treated groups. DR is classified into non-obvious DR, non-proliferative DR and proliferative
DR according to the fundus examination and the clinical diagnostic criteria of DR. Logistic multiple regression
analysis was used to determine the effects of age, sex, age of DM onset, duration of DM, duration of hypertension,
duration of hyperlipidemia, years of smoking, body mass index, insulin treatment and fasting glucose, glycated
hemoglobin, total cholesterol, triglycerides, uric acid and blood creatinine levels on DR. Results: There was no
statistically significant difference in the risk of developing DR between the metformin-treated and non-metformin-
treated groups (P>0.05). Univariate and multifactorial analyses of variables related to the occurrence and different
stages of DR in patients with T2DM showed that years of smoking, fasting glucose and creatinine were positively
associated with DR (P<0.05), while age was negatively associated with DR (P<0.01), and age of DM onset was
significantly negatively associated with DR (OR=0.95, 95%CI: 0.92 to 0.98, P=0.0003). In T2DM patients treated
with metformin, neither the duration of metformin (OR=1.02, 95%CI: 0.96 to 1.08, P>0.05) nor the mean dose
(OR=1.50, 95%CI: 0.79 to 2.84, P>0.05) was significantly associated with developing DR. The risk of developing
DR was lower in women than in men (P<0.05); combined insulin therapy was significantly positively correlated
with the risk of DR (OR=3.11, 95%CI: 1.59 to 6.07, P<0.01); long-term smoking, glycosylated hemoglobin and
uric acid levels higher than normal were positively associated with DR (P<0.05). In metformin users, there was
a significant difference in the risk of developing DR between the no-insulin treatment group and the combined
insulin group (P<0.01); and among patients not using metformin, insulin therapy was positively associated with
the occurrence of DR (OR=12.43, 95%CI: 3.75 to 41.19, P<0.0001). Conclusion: There was no significant
association between metformin treatment and DR among patients with T2DM for >10 years.

diabetic retinopathy; metformin; type 2 diabetes mellitus; complications; risk factors; medication
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Table 1 Comparison of general clinical data of type 2 diabetes patients treated with metformin and those not treated with

metformin
TiH Mt AR BG4 (n=115) :Eﬁ(xiﬂfjf)ﬁgﬂ p
Ay % 67 (62.0, 73.0) 68 (63.0, 77.0) 66 (61.0,75.0) 0.0299
B/ 151(%)] 175 (54.0) 57 (49.6) 118 (56.5) 0.2335
BE ORI AR /41 17.0 (12.0, 20.0) 18.0 (12.0, 21.0) 18.0 (12.0, 21.0) 0.2349
DR4HH/ [1](%)] 91 (28.1) 30 (26.1) 61 (29.2) 0.4198
NPDR 49 (15.1) 12 (10.4) 37 (17.7)

0.6161
PDR 42 (13.0) 18 (15.7) 24 (11.5)
e 1L S R /AT 7.5(0.0, 19.5) 6.0 (0.0, 19.0) 8.0 (0.0, 20.0) 0.7610
e I g At/ 4 0.0 (0.0, 6.0) 0.0 (0.0, 2.0) 0.0 (0.0, 8.0) 0.0017
WIS/ (151 (%) ] 103 (31.8) 31(27.0) 72 (34.4) 0.1658
BMI/(kg:m ™) 25.0 (22.9, 27.2) 243 (222, 26.2) 25.3(23.1, 27.9) 0.0077
- H XA YT R] /4T 10.0 (6.0, 15.0) — 10.0 (6.0, 15.0)
ZHUBUIKH 44958 1 /mg 1 500.0 — 1 500.0

(1000.0, 1500.0) (1000.0, 1500.0)

1 LR 25803697/ [1(%)] 199 (61.4) 73 (63.5) 126 (60.3) 0.3822
= AR 2503677/ [H1(%)] 107 (33.0) 36 (31.3) 71 (34.0) 0.6253
HABREREZG W09 /[151(%))]
[R5 ZRTT 161 (49.7) 59 (51.3) 102 (48.8) 0.6667
TR 258 103 (31.8) 31(27.0) 72 (34.4) 0.1658
Hifh2 0 R 73 (22.5) 30 (26.1) 43 (20.6) 0.2557
DRIAYT S/ [11(%)]
PR B SR YT 26 (8.0) 10 (8.7) 16 (7.7) 0.7416
HiVEGEAYT 15 (4.6) 8(7.0) 7 (3.3) 0.1393
FPG/(mmol-L™) 7.5(6.1, 9.8) 7.4(5.7, 9.8) 7.6 (6.2,9.9) 0.2814
HbAlc/% 7.6 (6.5, 9.1) 7.3 (6.1, 8.8) 7.8 (6.8,9.2) 0.0053
TC/(mmol-L™") 3.9(32, 4.7) 3.9 (3.4, 4.8) 3.9 (3.1,4.7) 0.1453
TG/(mmol-L™") 1.4 (1.0, 2.1) 1.4 (0.8, 1.9) 1.4 (1.0,2.1) 0.1285
UA/(pmol-L™) 324.0 (268.5, 393.0) 324.0 (258.0, 399.0) 324.0 (272.0,392.0) 0.8705
Cr/(pmol-L™) 67.9 (56.4, 82.5) 70.9 (61.1, 89.4) 66.0 (55.3,80.8) 0.0398
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Table 2 Univariate and multivariable logistic regression models assessing risk of developing DR in T2DM patients

=R EDR DR/
Ar i BRI ST ZNZE BRI ZNZE
OR (95%CI) P OR (95%CI) P OR (95%CI) P OR (95%CI) P

THXUESY  1.17(0.70~1.95)  0.5527 1.08 (0.66~1.79)  0.7554

(e vs ) 0.65(0.40~1.07)  0.0904 0.64 (0.39~1.04) 0.0723

AR 0.96 (0.93~0.99) 0.0042  0.95(0.92~0.99) 0.0058  0.96 (0.93~0.99) 0.0058 0.95 (0.93~0.99) 0.0090
WHPRIG &I 4F#% 0.95 (0.92~0.98)  0.0003 0.95 (0.92~0.98)  0.0003

BHPR s 1.03 (0.99~1.07)  0.1871 1.03 (0.99~1.07)  0.1486

e IS 0.98 (0.96~1.00)  0.0972 0.98 (0.96~1.00)  0.1059

e IR 0.97 (0.93~1.00) 0.0782  0.95(0.91~0.99) 0.0120 0.97 (0.93~1.00) 0.0683 0.95 (0.91~0.99) 0.0100
W AR A% 1.01 (1.00~1.03)  0.0490 1.01 (1.00~1.03)  0.0524

BMI 0.98 (0.92~1.06)  0.6570 0.98 (0.92~1.05) 0.5143

JiR 5 ZR YT 3.83(2.26~6.51) <0.0001 4.14(2.37~7.23) <0.0001 3.83 (2.27~6.46) <0.0001 3.94 (2.29~6.78) <0.0001
FPG 1.11 (1.02~1.20)  0.0116 1.11 (1.03~1.20)  0.0055

HbAlc 1.05 (0.97~1.15) 02121 1.05 (1.00~1.11)  0.0714

TC 0.93(0.73~1.18)  0.5352 0.95(0.75~1.20)  0.6674

TG 0.99 (0.84~1.16)  0.8643 0.99 (0.85~1.16)  0.9380

UA 1.00 (1.00~1.00)  0.3165 1.00 (1.00~1.00)  0.2673

Cr 1.01 (1.00~1.02)  0.0100  1.01 (1.00~1.02) 0.0130  1.01 (1.01~1.02) 0.0003 1.01 (1.00~1.02) 0.0020

T2DM & # DRI JE A [6] 73 3 79 AH ¢ 728 &
SR ZHOBUIIE Y7 5 DRI T B 5 A 6
(OR=1.08, 95%CI: 0.66~1.79, P>0.05)., Z A
Rorbr, BRI LR . B TR 5 DR
W5 0H 2 UM 6 (OR=0.95, 95%CI: 0.92~0.98,
P=0.0003; OR=0.95, 95%CI: 0.93~0.99,
P<0.01), CrfH5DR4r#15 M % 1FAHE(OR=1.01,
95%CI: 1.00~1.02, P<0.01; #2),

2.3 ZHXANAES T EE DREXERSH

FENRFH — IR Y T M T2DME#E h, XA
KADRIY B4 Hral R s . — H UK IR Y7 i
] P45 4 5 DR & A T B i AHOC (OR=1.02,

95%CI: 0.96~1.08, P>0.05; OR=1.50, 95%CI:
0.79~2.84, P>0.05); HIFHE EiRYT SDREAAEEM
W IEAJE(OR=3.11, 95%CI: 1.59~6.07, P<0.01);
WHRAEE . B IF 3 L HbALcFTUAE Y 5 DR A
AR IEAHSE(OR=1.02, 95%CI: 1.00~1.04, P<0.05;
OR=6.88, 95%CI: 1.43~33.07, P<0.05; OR=2.36,
95%CI: 1.05~5.32, P<0.05). MR —H MK %
P B B B M R R AE DRAG KRS B /N (OR=0.53 ,
95%CI: 0.28~0.99, P<0.05; #3).

TEH R = HOBUBR AR 5 v, Rl S A
7 2H RN IBC A fof FH 1B 5 2 A {UHE B PR B2 A i
#2555 (P<0.0001), FHo A A& PR AE P4 W] 1 T
325 55 DR KRS 76 79 41 W) A I 3 22 %
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(P=0.0018; F4)., 7EARHMRER_HIUINEE T, JR
B EIRIT SDREA R IEAH S (OR=12.43, 95%CI:
3.75~41.19, P<0.0001).
THXEIT M T2DM B A DRIEE R
[ N IV 7 T2 ST NP << o o T ol o S )
UAMH . &IF 5 2097 S DR 2 0] WO
MK (OR=2.92, 95%CI: 1.39~6.14, P<0.01;

OR=2.53, 95%CI: 1.35~4.74, P<0.01), #ilIE
H U B HbA1c 5 DRAM Y S IF A % (OR=4.89,
95%CI: 1.11~21.54, P<0.05); AR —H XUIK &
P R B 55 M S 3 DREJR i XU BE /) (OR=0.51,
95%CI: 0.28~0.95, P<0.05). i — H AUIKHIETT
AR . SPE5 . DL 138 BAE Y S DRy
W TCH B AH & (P>0.05, %3),

R3 ZHANAGATRERFEETDREESHRINBEEZREEES

Table3 Univariate and multivariable logistic regression models assessing risk of developing DR in metformin users

T RADR DR M

AR AR Z ST EASE ol AR EAISE S ol

OR (95%CI) P OR (95%CI) P OR (95%CTI) P OR (95%CI) P
JlFH Z FOSUNR A 1.02 (0.96~1.08)  0.4842 1.02 (0.97~1.08)  0.4021
IR
= HOBUN- 251 1.50 (0.79~2.84)  0.2187 1.37(0.73~2.56)  0.3292
1% =1 500 mg/d
THXUYRRS 1.02 (0.98~1.06) 0.3734 1.02 (0.98~1.06)  0.4110
FliE 2 22 HAE A
IS RIRIT 2.64 (1.42~4.92) 0.0022  3.11(1.59~6.07) 0.0009 2.58 (1.40~4.74) 0.0024  2.53 (1.35~4.74) 0.0037
P (L vs 59) 0.53(0.28~0.99)  0.0457 0.51 (0.28~0.95)  0.0331
AEHE 0.98 (0.94~1.01) 02112 0.97 (0.94~1.01)  0.1936
WHIR I &9 AF- 1% 0.96 (0.93~1.00)  0.0606 0.96 (0.93~1.00)  0.0507  0.96 (0.92~1.00) 0.0293
BH IR R 1.03 (0.97~1.09)  0.3107 1.03 (0.97~1.08)  0.3280
e I R 0.99 (0.96~1.02)  0.4594 0.99 (0.96~1.02)  0.4994
i LR 0.97 (0.93~1.01)  0.1311 0.97 (0.93~1.01)  0.1300
W KR AEE 1.02(1.00~1.04) 0.0215 1.02(1.00~1.04) 0.0387 1.02(1.00~1.03) 0.0402
IREFEEL 0.96 (0.88~1.05)  0.3576 0.95(0.87~1.04)  0.2383
FPG>6.11 mmol/L 1.36 (0.65~2.83)  0.4096 1.48 (0.71~3.07)  0.2969
HbAlc>6% 4.61 (1.04~20.37) 0.0438 6.88(1.43~33.07) 0.0160 4.42 (1.02~19.07) 0.0464 4.89 (1.11~21.54) 0.0160
TC>5.20 mmol/L 1.11 (0.37~3.35)  0.8502 1.42 (0.50~3.99)  0.5095
TG>1.70 mmol/L 0.67 (0.35~1.29)  0.2333 0.69 (0.36~1.31) 0.2577
UA>420 pmol/L 241 (1.14~5.09)  0.0207  2.36 (1.05~5.32) 0.0382 2.58(1.27~5.27) 0.0090  2.92 (1.39~6.14) 0.0046
Cr>106 pmol/L 0.97 (0.18~5.14)  0.9711 1.34(0.29~6.22)  0.7077
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Table 4 Comparison of no insulin treatment and the combined insulin treatment in metformin users

R g BH(n=209) KPR R (n=107)  BABEERIRIT (n=102) P
i % 66.0 (61.0, 73.0) 66.0 (62.0, 73.0) 66.0 (61.0, 73.0) 0.8492
B/ 151(%)] 118 (56.5) 57(53.3) 61 (59.8) 0.3410
Wl PR e/ AF 16.0 (12.0, 20.0) 15.0 (11.0, 19.0) 18.0 (15.0, 22.0) <0.0001
1o IR R /A 8.0 (0.0, 20.0) 10.0 (0.0, 20.0) 7.0 (0.0, 15.0) 0.2070
e I A /4T 0.0 (0.0, 8.0) 0.0 (0.0, 5.0) 1.0 (0.0, 10.0) 0.1382
W KH N/ 611 (%)] 72 (34.4) 34 (31.8) 38(37.3) 0.4047
BMI/ (kg-m™) 25.3(23.1, 27.9) 25.8 (234, 282) 24.8 (23.0, 27.0) 0.0559
= HUOBUIRI R 7 ] /4F 10.0 (6.0, 15.0) 10.0 (5.0, 15.0) 10.0 (7.0, 15.0) 0.5184
ZHOBUIKH 4458 4/ mg 1500.0 (1000.0, 1500.0) 1500.0(1000.0, 1500.0) 1500.0(1000.0, 1500.0) 0.0696
ZHUIC SRR H /g 4745.0 (2737.5, 7665.0) 4380.0(1825.0, 7117.5) 4927.5(3285.0, 8212.5) 0.2264
FPG/(mmol-L™) 7.6 (6.2, 9.9) 7.7 (6.2, 9.6) 7.5 (6.1, 10.5) 0.7766
HbAlc/% 7.8 (6.8, 9.2) 7.3 (6.7, 8.5) 82 (6.9, 9.7) 0.0176
TC/(mmol-L™") 3.9(3.1, 4.7) 4.0(3.1, 4.8) 3.8(3.1, 4.3) 0.3423
TG/(mmol-L ") 1.4 (1.0, 2.1) 1.4 (1.1, 2.2) 1.4 (1.0, 2.1) 0.3777
UA/(pmol.L™) 324.0 (272.0, 392.0) 319.0 (279.0, 387.0) 329.5 (262.0, 408.0) 0.6155
Cr/(pmol-L™) 66.0 (55.3, 80.8) 63.9 (53.2, 79.3) 68.7 (56.8, 89.8) 0.0935
DRAMY/[1(%)] 61(29.2) 21 (19.6) 40 (39.2) 0.0018
NPDR 55(26.3) 18 (16.8) 37 (36.3)
0.0053
PDR 6(2.9) 3(2.8) 3(2.9)
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