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Abstract

e AIM. Meta - analysis was performed to systematically
evaluate the macular vessel density (VD) and foveal
avascular zone (FAZ) areas in patients with no diabetic
retinopathy ( NDR ) by using optical coherence
tomography angiography ( OCTA). This study aimed to
investigate the microcirculatory characteristics of the
retina in the early stage of diabetes.

e METHODS: PubMed, Embase, Web of Science and
Cochrane Library databases were searched for
publications from 1 January, 2011 to 5 January, 2021 on
OCTA analysis of VD in different regions of the macular
area in diabetic patients with NDR. Compare the
differences in the superficial parafoveal VD ( spafVD),
superficial perifoveal VD (spefVD), deep parafoveal VD
(dpafVD ), deep perifoveal vessel density ( dpefVD),
superficial FAZ area and best corrected visual acuity
(BCVA) between NDR group and the normal control
group ( healthy population matched for the age at the
same time and gender with patients in the NDR group).
e RESULTS: Thirteen publications with a total of 1227
eyes (558 eyes in normal control group and 669 eyes in
NDR group) were included in the study. Meta - analysis
showed that compared with the control group, NDR
group displayed a significant decrease in spafVD ( MD =
-1.90, 95%CI. -2.43--1.37, P<0.00001), spefVD (MD=
-1.29, 95%CI. -2.14--0.44, P=0.003), dpafVD (MD=-2.18,
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95%ClI. -2.69--1.67, P<0.00001) and dpefVD ( MD=-2.37,
95%Cl. -3.27--1.46, P<0.00001), with a more significant
reduction in dpefVD, and superficial FAZ area ( MD=0.04,
95%CI. 0.03-0.06, P<0.00001) was increased. There was
no difference in BCVA ( MD=0.00, 95%CI. -0.01-0.02, P=
0.44) between the two groups.

e CONCLUSION: Capillary injury in the deep perifoveal
region of the macular area is the earliest manifestation of
retinal microcirculation disturbance in diabetic patients,
and is also a key indicator for clinical follow-up of diabetic
retinopathy.

e KEYWORDS. optical coherence  tomography
angiography ( OCTA ); diabetic retinopathy; macula;
microcirculation; Meta-analysis
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Bontzos 2512021 54 54 - - 4.62+2.16 Optovue 3x3/6x6  VD/FAZ/BCVA
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Ong 27 2020 23 24 EH RE 9.68+6.80 Optovue 3%3 VD/FAZ
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NDR Control
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Ong, J X 2020
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Kim, K 2018
Dimitrova, G 2017
Chen, Y J 2020
Subtotal (95% CI)
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Temel, E 2021
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Kim, K 2018
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Bontzos, G 2021
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Total (95% CI)

_Study or Subgroup ~ Mean  SD Total Mean SD Total Weight

2.1.1 dapfvD
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Chen, Y J 2020
Subtotal (95% CI)

2.1.2 depfVD
Temel, E 2021
Ragkousis, A 2020
Chen, Y J 2020
Bontzos, G 2021
Subtotal (95% CI)

Total (95% CI)
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51.41
498
47.53
45.76
53.02
331
48.01
17.8
44.35
51.337

49.39
47.43
16.6
51.193
32.82

48.73
48.56
54.896
48.67

3.9
4.2
4.04
4.77
3.1
9.4
3.41
1.8
13.31
3.141

33
4.3
1.56
2.269
3.25

NDR

4.3
33
3.78
4.45
28
8.35
3.52
16.33
3.996

7.8
6.41
5.68
4.41

70

477
Heterogeneity: Tau? = 0.21; Chi? = 13.60, df = 9 (P = 0.14); I = 34%
Test for overall effect: Z = 7.03 (P < 0.00001)

59

103

80
70
54

366
Heterogeneity: Tau? = 0.70; Chi? = 19.37, df = 4 (P = 0.0007); I = 79%
Test for overall effect: Z = 2.98 (P = 0.003)

843
Heterogeneity: Tau? = 0.43; Chi? = 37.74, df = 14 (P = 0.0006); I* = 63%
Test for overall effect: Z = 6.63 (P < 0.00001)
Test for subarouo differences: Chiz = 1.42. df = 1 (P = 0.23). I? = 29.5%
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29
70

397
Heterogeneity: Chi? = 10.56, df = 8 (P = 0.23); 1> = 24%
Test for overall effect: Z = 8.45 (P < 0.00001)

59
103
70
54

286
Heterogeneity: Chi? = 5.04, df = 3 (P = 0.17); I = 40%
Test for overall effect: Z = 5.13 (P < 0.00001)

683
Heterogeneity: Chi? = 15.73, df = 12 (P = 0.20); I* = 24%
Test for overall effect: Z = 9.88 (P < 0.00001)
Test for subaroup differences: Chi* = 0.13. df =1 (P = 0.72). = 0%
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52.72
51.5
50.13
46.38
53.59
32.27
50.74
19.6
51.39
53.812

23

4
253
4.93
3.18
8.38
3.67
1.39
13.05
1.913

50.74
50.15
18.3
51.233
33.6

23
3.37
1.22

2.126
3.25

Control

54.27
60.7
54.76
42.05
60.82
49.54
54.45
41.53
58.053

27
24
243
46
244
11.01
4.19
14.08
2.793

51.58
52.79

56.7
50.22

41
597
4.231
3.48

422

54
292

714

51
23
55
24

564

7.5%
1.9%
8.4%
2.4%
6.7%
0.6%
5.7%
11.9%
0.5%
9.3%
54.9%

8.2%
7.2%
12.3%
10.1%
7.2%
45.1%

100.0%

-1.31[-2.49, -0.13]

-1.70 [-4.89, 1.49]
-2.60[-3.63, -1.57)
-0.62 [-3.39, 2.15]
-0.57 [-1.88, 0.74]

0.83 [-5.18, 6.84]
2.73[-4.25,-1.21)
-1.80 [-2.30, -1.30]

-7.04 [-13.62, -0.46)
-2.47 [-3.36, -1.59)
-1.90 [-2.43, -1.37]

-1.35[-2.40, -0.30]
2.72[-3.94, -1.50]
-1.70 [-2.14, -1.26]
-0.04 [-0.81, 0.73]
-0.78 [-2.01, 0.45]
1.29 [-2.14, -0.44]

-1.61 [-2.09, -1.13]

+| 0‘[{“

<

>

4 "

Mean Difference

-2 0 2
Favours [NDR] Favours [control]

Mean Difference

1V, Fixed, 95% CI IV, Fixed, 95% CI

11.1%  -1.99[-3.31,-0.67]

35% -370[-6.07,-1.33] ¥
206%  -2.53 [3.50, -1.56] ——

29%  -0.90 [-3.49, 1.69] —
164%  -1.68[-2.77,-0.59] —

0.5% -4.97[-11.38, 1.44] *

7.0% -2.85[-451,-1.19] T

0.3% -10.50[-18.14,-2.86] ¥
139%  -1.66 [-2.84, -0.47) —
76.2%  -2.18 [-2.69, -1.67] <>

37% -2.85[-5.14,-056] —

48% -423[-624,-222) ¢

6.5%  -1.80[-3.53, -0.08] e

8.7%  -1.55[-3.05,-0.05]
23.8%  -2.37 [-3.27, -1.46] o

100.0%  -2.22 [-2.67, -1.78] <&
4 2 0 4

Favours [NDR] Favours [control]
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NDR Control

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed. 95% ClI

Simonett, J M 2017 0.26 0.12 9 026 0.1 23
Park, Y G 2020 0.34 0.11 64 031 0.08 48
Nesper, P L 2017 0.309 0.14 45 0.269 0.086 44
Lee, DH 2018 0.38 0.13 74 032 0.09 34
Kim, K 2018 0.38 0.11 80 033 0.1 75
Dimitrova, G 2017 0.37 0.11 29 031 0.1 33

Total (95% CI) 301
Heterogeneity: Chi? = 2.56, df =5 (P = 0.77); I = 0%
Test for overall effect: Z = 4.86 (P < 0.00001)

E5 MWMAEAREXE FAZ BRI Meta 247,

25.9%
13.9%
17.9%
26.8%
11.6%

257 100.0%

Mean Difference Mean Difference

IV, Fixed, 95% Cl
0.00 [-0.09, 0.09]
0.03[-0.01, 0.07] )
0.04 [-0.01, 0.09] .
0.06 [0.02, 0.10] —_—
0.05[0.02, 0.08] —
0.06 [0.01, 0.11]
0.04 [0.03, 0.06] -

01 005 0 005 01

Favours NDR Favours control

NDR Control Mean Difference Mean Difference
r Subgr: Mean D Total Mean D Total Weight IV, Fix % Cl IV, Fixed. 95% Cl
Park, Y G 2020 0.07 0.08 64 0.07 0.09 48 14.7% 0.00 [-0.03, 0.03]
Li, Z 2018 0.02 0.11 44 -0.01 0.03 40 13.2% 0.03 [-0.00, 0.06] ]
Dimitrova, G 2017 -0.1 0.03 29 -0.1 0.03 33 67.6% 0.00[-0.01,0.01) ——
Bontzos, G 2021 0.04 0.18 54 0.02 0.12 54  4.5% 0.02[-0.04,0.08]
Total (95% CI) 191 175 100.0% 0.00 [-0.01, 0.02] ?

Heterogeneity: Chi* = 2.88, df = 3 (P = 0.41); I?= 0%
Test for overall effect: Z = 0.78 (P = 0.44)

6 TWHEE BCVA LLE R Meta 4317,

®3 HRUESTMEREFHITER

-0.05 -0.025 0

0.025 0.05

Favours NDR Favours control

. HUBYE AT KA
izt VIS S ~
MD 95%CI (%) P Begger Ki 30 (Z) Egger K1 (P)
spafVD (/mm) Kim 272018 -1.90 -2.62~-1.19 40 <0.00001
. st [14] 0.107 0.055
Dimitrova Z5!'*12017 -1.87 -2.37~-1.38 29  <0.00001
spefVD (/mm) Kim %5 2018 -1.17  -2.31~-0.04 79 0.04
o] 0.221 0.028
Ragkousis 21912020 -0.99 -1.88~-0.11 79 0.03
spafVD (/mm) Ragkousis Z£1°72020 -2.05 -2.64~-1.46 29  <0.00001 0754 0.565
Dimitrova 211412017 -2.14 -2.65~-1.64 0 <0.00001 : ’
spefVD (/mm) Bontzos %1% 2021 -2.84 -3.97~-1.70 38 <0.00001 0734 0332
Temel %51°7 2021 -2.28 -3.27~-1.29 59 <0.00001 ' ’
)2 FAZ A (mm*) Kim 272018 0.04 0.02~0.06 0 <0.0001 1 0,353
Simonett 251112017 0.05 0.03~0.06 0 <0.00001 ’
BCVA Dimitrova 1'% 2017 0.02 -0.01~0.04 0 0.17 1 0771
Bontzos Z51°) 2021 0.00 -0.01~0.02 23 0.52 )

H LA R B E BRI, AR, T AR 266 1 4
TR A5 TG DR BEBEAY I3RS A AE — 2 XU
I, FF—FhoC e (5 B nT 5 a2 M 8 RS FROR
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IRSFEARIIHG . ABFFEE T Meta Z0HT 0007 125, 8 24 I
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VD 3% )2 FAZ 1S LA | DASRZRBE DR H 3 T 0]
BEX AR, S DRI R 12 W7 K it 1 42 E AR B
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