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Abstract

e AIM: To explore the changes of retinal optical
coherence tomography angiography ( OCTA ) vessel
density in Patients with Alzheimer’s disease (AD) by
Meta-analysis, and to explore the value of OCTA in early
diagnosis of AD patients.

e METHODS:. Embase, PubMed and Cochrane Library
data were searched from January 2016 to September 2021
for relevant studies on vessel density in macular area of
AD patients. Two researchers independently screened the
literature, extracted the data, and evaluated the risk of
inclusion bias using Newcastle - Ottawa Scale (NOS).
Meta-analysis was performed using RevMan 5.3 software.
¢ RESULTS: A total of 740 cases (eyes) were included in
10 literatures, including 321 cases from the AD group and
419 cases from the control group ( age - matched people
with normal cognitive abilities). The results of the Meta-
analysis showed that the superficial vessel density in
macular area of AD patients was lower than that in control
group (MD=-1.58, 95%Cl -2.60- -0.55, P=0.003). The
deep vessel density in macular area of AD patients was
lower than that in control group ( MD = -2.72, 95% CI
-4.36- -1.07, P=0.001). The parafoveal vessel density in
AD patients was lower than that in control group (MD=
-1.44, 95%Cl/ -1.94- -0.94, P<0.00001). The avascular area
in the fovea of AD patients was slightly larger than that of
the control group (MD=0.05, 95%CI -0.01-0.11, P=0.13).
e CONCLUSION: The vessel density of each layer in
macular area of AD patients were lower than that of
control groups the difference was statistically significant.
OCTA can assist in the early diagnosis of AD.

o KEYWORDS.: Alzheimer’s disease; optical coherence
tomography angiography (OCTA); microvascular injury;
vessel density; Meta-analysis
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TR, R BENLE R RIS T Meta 2047, & JF MD=-2.18
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ADEH ol 2| Mean Difference Mean Difference
Study or Subgroup Mean S0 Total Mean SD Total Weight V. Random, 95% Cl IV, Random, 95% CI
Bulut 2018 455 384 26 4867 3.29 26 1% -317 [512,-1.27)
Chua 2020 1566 0.96 24 2042 16 249 91% -4.76 [-5.46,-4.06] e
den Haan 2014 173 14 48 174 12 38 9.3% -010 [-0.67, 0.47] Lo I
Lahme 2018 4877 3.92 36 51.64 328 38 T.7%  -287 [4.52,-1.27)
Liz0z21 142 277 29 16.08 1.94 26 8.4% -1.88[313,-063] T 5
Quergues2019 4043 1.32 12 4031 1.83 3z 8.8% 012088 1.17] ] O
Quergues2019* 4066 2.36 12 4082 1.96 3z T.9% -0.26 [1.76, 1.24] I R
Wang2021 44 66 3.36 B2 477 376 449 8.2% -3.04 [4.38 -1.70]
Wuzoz0o 4956 2.81 18 5047 272 21 TA5% -0.91 [-2.65, 0.83] T I
Yoon2019 19 2.3 3 201 23 133 90% -110[1.92 -0.28] s o
Yoon2019* 174 14 3 1748 1 133 9.3% -0.50 [-1.00, 0.00] |
Zahle2014 4742 3.04 27 4815 3.03 27 T7% -0.73 [-2.35,0.89] = = G
Total (95% CI) 372 584 100.0% -1.58 [-2.60, -0.55] "‘"
Heterogeneity: Tau®= 2.87; Chi®= 146.03, df= 11 (P < 0.00001); F= 92% 5 + : : :
Testfor overall effect 2= 3.01 (P = 0.003) ADSE Bz
B2 X(EMFKEZE Meta SHTHIZRKE,
R1 MNARERER
s BE B/ A - g o .
(= E BRI il e _ OCTA HHiki=t  BWibiE  NOS 4
(IRED) () (x+s, %)
Lahme 2012 2018  fE[E  filE  AD A 36 21/15  67.97+£9.30 Optovue  3X3 NIA-AA 8
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X HE 2 26 13/13  72.58+6.28
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Zabel 4] 2019 = MKW AD 4 27 6/21  74.11+5.87 Optovue  3X3 NIA-AA 7
YR 27 8/19  74.26+7.66
den Haan 25171 2019 #ivG2:  HEWE  AD 4 48 25/23  65.4x8.1 Zeiss 6x6 NIA-AA 6
YR 38 24/14  60.6x5.0
Wu &8 2020 E O BEWTE O AD A 18 10/9  69.94+6.39 Optovue  6x6  NINCDS-ADRDA 9
YR 21 11/10  68.67+5.85
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X 20 29 16/13  76.7£5.3
Wang 212" 2021  hE BT ADZAL 62 27/35  71.8127.98 Optovue  3x3 NIA-AA 7
MCIH 47 18/29  72.73+£7.75
XTHRZH 49 17/32  69.50+5.94
Li 42 2021 FE kW AD 4 29 15/14  64.81£6.46  Zeiss 6x6 NIA-AA 8
X HE 2 26 10/16  68.38+8.50
T AD 41 BRI BRI A X BRAL . 5 AD LA AR DT C ELINFIBE ) 1E & AT,

SERNVTAL 2040 190 0 i i A5 7 JUR i 2% 75 LA S A LR £
FIAREAE AL R I A A i 11, S A
oA 5 11 A5 2R 6 T LA AR A AR S i 8 5 s 1) A A i
Stefansson %5 & Bl AD HE 2 A 4L I 5% 481X 15 52 215
O8O0 1t A 1f 2 AR AT T . Cheung 26 EE AD H
R P PR RN 22305 6 5 A B, AD A 3 40 O JI i 4 T

OCTA J&—FPER A ML SR F A, AT DAAEAS il
FH 52 R ST PR AR AT A [ )2 U A0 I 0 ik 285 B8 it
BT R ARl OCTA 4713 ] by A 1) 1
Tor )= MR E B N (SCP) | 3R 2 E 4 1l 45 M
(DCP) , OCTA 7] LR BIHEVE 1 X f ) kg st i 45 %
ML % B A, T DA AR A T 0 A B ] 3 A A

BilE oA FAZ TS . OCTA 45 58 4 i w0 ] LA
RN H 1 AR AR A X L i 390 018 A DO B Rl ot A el A R
ZHFH P AT OCTA /E24 AD B2 fetrz —.

REAERFSE R, AD SR A — R IR e A2, 2
00 0 JES I B A Bl IR o R B A T M RE I A e A Y
AFENAT 10 55 AD B35 OCTA FISCHEFT , DL IR %
J FEBMELAGRR, AT T AD HE 2 BE DXL IR A Y
ARSI, G55 & BAE A 3x3 . 6x6 P FF AL 1 1% il
TLAD B EBEIX R Z U2 ML 2R (S K T x4,
A3 HIT RTRE- 0L 55 i A5 BE JE 1R S AB UL YL K
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ADR yingsg Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV. Random, 95% CI IV, Random, 95% CI
1.1.1 3X3
Chua 2020 1566 0496 24 7042 18 29 91% -4T76[546,-4068] —
Lahme 2018 4877 382 36 51.64 328 38 TT% -287[452-1.27] TR TS
Querques2014 40,66 2.36 12 40892 1.96 32 TA%  -0.26[1.76,1.24] S TS
Wang2021 44 66 336 62 477 376 45 82% -3.04[F4.38-1.70] S
Yoon2019 19 23 3\ 202 16 133 91% -1.20[1.97,-0.43] L
Zahle20149 4742 304 27 4815 3.03 27 TI%  -0.73[2.35 0849 L
Subtotal (85% CI) 200 308 49.7% -2.18[-3.83,0.53] —~= e
Heterogeneity: Tau== 3.80; Chi*= §4.18, df= 5 (P < 0.000013; F= 92%
Test for overall effect 2= 2.59 (P = 0.0049)
1.1.2 6X6
Bulut 2018 4545 385 26 4867 3.29 26 T1% -3.17[512,-1.27]
denHaan 20138 173 14 43 174 1.2 k] 93%  -010[0.67, 0.47] o=
Liz021 142 277 29 16.08 1.94 26 84% -1.88[313,-063] T
Querques2019* 4043 1.32 12 4031 1.493 32 88% 012[088,113] —
Wiuz020 49486 281 18 5047 272 al T5% -0.91 [-2.65,0.83] IS T A
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