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Bt FHiE O CRMABWIOMIZR ik, A 2019 42 2—9 A7ETMERIRF=M B S —ERESM AR 1IRTE
ﬁ‘z’:*ﬁ%ﬁ%ﬁ}g 5 (OCT) B& FAFTERL IS T PERE DUAR W (8 25 36 1] 71 IRAEy RMD 4, i S A 0 1 IR

& B AMD B3 29 4 50 AR 1E J9E RMD 41, 7% 22 4 A SUIR IR IS 1F 4 10 &5 B & 32 4] 64 HRAE g {d: Fe ) 1e
o SRR M A E N AENUEFE BR % (eCor) 5 eGFR @ 1 OCT I 45 2 B .0 M1 ik 45 158 J5E 32 15 ik 2% JBE =6 2
L7 2 0 3 25 BE AR o SR T 2 T Logistic |15 4347 RMD & A2 19 4 G FI 3R S RMD 5 CKD Z [a] i 6 . SR
Pearson £5 1 #H 3¢ 3 #f RMD 8 & eGFR 5 35 Bt .0 W] Jok 2% 5 B2 0 bk 2% B 6 400 1L 45 )23 0L 3 5 B2 19 O Bk
P, ZHR RMD 41 % ¥ % eGFR {H 4 (66.40 +27.58) ml/(min - 1.73 m*), B & % F 9 RMD 41 1)
(84.40+20.91)ml/(min « 1.73 m®) FIf X R ZH 9 (87. 64+22.32) ml/ (min - 1.73 m®) , R WA it ¥ &
X (¥ P<0.01), eGFR FEAR Y RMD 8 9% 2 [A] £7 75 o & SR BE [ L fH Lk (OR) = 0.973,95% & {5 X [H] (CI) :
0.954~0.992,P=0. 0057 ; i 2 43 H7 &5 - 7R X Fft KB /£ eGFR<60 ml/(min - 1.73 m®) (CKD i) £ 3 (OR=
6.482,95%CI:1.543~27.236,P=0.011) , RMD £ i HR B rproC [V 1k 28 B5¢ 52 2 A B S A1 T 3 RMID 41 i1 ik Jjé
B, 22 A G R X (B P<0.01) . RMD 21 8 BE 0 [V ik 45 F8 52 8 B 55 eGFR {H 2 [) TG BA o AH 56 1t
(r=0.138,P>0.05) , 1M bk £ 5 5 40 1M % )2 1ML %5 B 5 eGFR JKF & BEiE AH % (r=0.457,P<0.05)
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[ Abstract] Objective To analyze the relationship between reticular macular disease (RMD) and chronic
kidney disease (CKD) by estimated glomerular filtration rate (eGFR). Methods A cross-sectional study was
conducted. Thirty-six consecutive patients (71 eyes) with subretinal drusenoid deposits in at least one eye in optical
coherence tomography (OCT) images were enrolled as the RMD group,and 29 consecutive patients (50 eyes) with
age-related macular degeneration ( AMD) in at least one eye were identified as the non-RMD group at the First
Affiliated Hospital of Guangzhou Medical University from February to September 2019. In the same period,32 healthy
volunteers (64 eyes) without eye disease were included as the healthy control group. Serum was collected to calculate
the estimated creatinine clearance ( eCcr) and the eGFR. The choroidal thickness of macular fovea and the flow
density of choroidal capillary layer were measured by OCT. The related factors of RMD and the correlation between
CKD and RMD were analyzed by multiple logistic regression analysis. The relationship between eGFR and choroidal
capillary blood flow density and foveal choroidal thickness in RMD patients was analyzed by Pearson linear correlation
analysis. This study adhered to the Declaration of Helsinki. The study protocol was approved by the Ethics Committee
of the First Affiliated Hospital of Guangzhou Medical University ( No. 2022-50) Results The eGFR value of the
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RMD group was (66.40+27.58) ml/(min - 1.73 m>) , which was significantly lower than ( 84.40+20.91) ml/
(min - 1.73 m*) of the non-RMD group and (87.64+22.32) ml/( min -
(both at P<0.01).eGFR was significantly correlated with the occurrence of RMD ( [ odds ratio, OR] =0.973,95%

1.73 m*) of the healthy control group

[ confidence interval,CI] :0.954-0.992,P=0. 005) . Subgroup analysis showed that this correlation was significant in
the CKD stage (eGFR<60 ml/[min - 1.73 m*]) (OR=6.482,95%CI:1.543-27.236,P=0.011). The choroidal
thickness of the macular fovea in the RMD group was significantly lower than that of the non-RMD grup and healthy
control group (both at P<0.01). In the RMD group, no significant correlation was found between the choroidal
thickness of the macular fovea and eGFR (r=0.138,P>0.05) ,and the flow density of choroidal capillary layer was
moderately positively correlated with eGFR (r=0.457,P<0.05).

Conclusions  There is a correlation between

the occurrence of CKD and RMD ,which may be due to the confounding effect of the systemic microcirculation disorder.
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) AMD By 0146 H B, J P drusen [ Bruch [EIB 47 ¥4
AR A TR AR LA AR A I O B A R A S ke
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B GFR B AR 55 42 B U BF B 65 A 6 1R 58 1Y 56
B, ELRMD B 38 Wt x5 800 19 12 I B A
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FLRAE AR, 76 G PR 52 B b o X LB 2 W . CKD FE Il IR
LG BB N BR 38 5T K (estimate glomerular filtration
rate,eGFR) <60 ml/(min - 1.73 m*) k2" . [ 4h
MIBESE K B RMD & 3 1) GFR B WA T A f A RPD
(gL e 3 AMD A8 i 0 37 A I A O
fi5-5 RMD Jjk 45 [ B 240 1L A5 )2 98 1 B S A7 7 SR BBk (]

RS A R B 400 RMD DR B A= 1 48 14 o 32, H R ik
b T PR R ) O R B AR A 1 AMD SR E
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e DA 500 A 2 0 14 AT A
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Table 1 Comparison of demographics among various groups

PR [ n(%) 1"

2 HAE IR (n(%) 1"

LR [n(%)]"

BMI

A5 BB AR (xes, ) r % p % 4 % (xxs)*
e Xof B 2 32 64.53+8. 84 16(50.0) 16(50.0) 15(46.9) 17(53.1) 16(50.0) 16(50.0) 23.62+2.40
RMD 41 36 74. 419, 49 7(19.4)  29(80.6)  19(52.8)  17(47.2)  25(69.4)  11(30.6)  23.06%2.54
4 RMD 4 29 68.68+9. 01 16(55.2) 13(44.8) 14(48.3) 15(51.7) 17(58.6) 12(41.4) 23.36+1. 84
F/X* {4 19. 880 7.832 0. 260 2.688 1. 005
P1{a <0. 001 0. 020 0.878 0.261 0.368

Ve (o P KT 20T s X KR

Note: (a;One-way ANOVA ;b X" test)
21 mmHg(1 mmHg=0. 133 kPa) ; (6) 5 Jik £ 5 44 JEE 4H
RPN PE SRR K 2% AL I JE i 7 R P AR
oK 2 JIE 1ML 0 78 5 o ARSI S b 2R R R E D) L B
FEIT AR MR R 7 o — B2 Be e PR 2R D1 2 H
HEHE (LSS BRBHE #2022 55 50 5 ) o BT A il
W T AT H 8 K&OTE I B IS AR S R
1.2 ik
1.2.1 jislese s BB B B B R IR 2/
HEE, R B2 F R ) B A e
B BRAE s 50 A — U OO, B O R S 2 44
WFIE A HEAT XA
1.2.2 gAY e e briiode  Wode B IE [ B2 (total
cholesterol, CHOL) | H i = fig ( triacylglycerol, TG ) . /&
2 N8 2 H (high-density lipoprotein, HDL) Ik 2% J& g
B (low-density lipoprotein, LDL) LA M il LT ( serum
creatinine, Ser) /K-, FEACREE A R 2 W (BE F & B
(] >8 h) i ok i, p ) B R O A B A — R B A
BT A A S AR AR E o
1.2.3  eGFR #l eCoer f% Uk B MDRD 2450,
fi8 eGFR : 5B P eGFR = 170xScr " 2 x4 8 ', 4 4
eGFR = 170xScr "2 x4E#57"" x0. 79 ; H.# eGFR #1437
S ml/(min « 1. 73m?) | Ser B4 fy mg/dl, 4F % L7 Ny
%o ¥ eGFR 434 =90 ml/(min - 1.73 m*), =60 ~
<90 ml/(min + 1.73 m*) fl<60 ml/(min + 1.73 m*) 3
AEEgg Hih e GFR<60 ml/(min » 1.73 m”) B 5 LK
CKD'" . SR Ji] Cockeroft-Gault 2v3%" ™ £ 51 P4 2 LIFF 7
[4: 3% ( estimated creatinine clearance, eCer) fE & eGFR
2% A8 BAE eCor= 1. 23K BT i x (1404 % ) /
Scr; Pk eCer=1. 04 x4 Jii 5 x (140 -4E #% ) /Ser; H
eCer By ml/min, (K50 & AL ke, SRS HAAL N X
Ser B A wmol/L,
1.2.4 s BEX Pk &g R 5 Mm% W E R
Heidelberg Spectralis #%i 38 OCT ¥ ( & Heidelberg
Engineering /A 7] ) DL EE BE 50 4 4 500 43 3 3R 47 7K S

BMI: 5 {4 5 it 5 %4 RMD : [94R B 5805 A2

BMI:body mass index; RMD :reticular macular disease

LM IE H 2k 4, R ] Heidelberg Eye Explorer % {4
(f% % Heidelberg Engineering 2\ & ) X T HFghil &
HRUO MR Jok 2% I 8 (A IR0 6, 3R 1 B J= A i 2k AL
WA G 2 () Y R B ), B A i 3 O, RO (e, il
F RTVue-XR Avanti ¥ 28 ( 3£ Optovue 2\ @) ) HD
Angio Retina 6. 0 mm # = 43 i 7 2% H] AngioVue R 4t
(2 [E Optovue 24 #]) 43 BT LA B BE rho [958 ol , 2 42
3.00 mm DX I P A9 K 2% 15 B A i 4 )2 ( Bruch [ 2 2%
I F 9 pm £ Bruch 0T 31 pum) I 3 85 B2
1.3 Giit2 5 ik

% IBM SPSS Statistics 25 & it 22 B4 #4745
IrMT e THREBTRHE Shapiro-Wilk #6552 4% 30t 1F 25 73
i, LA xts 320K, T ECR BEHR FIBUBCRU T 43 B AT
ko R R =K T, RMD 41
4E RMD 25 1 {dt B xof B 441 (] 2 9 ) Ak 22 S5 LE AR
FHBATR 2R Oy 22 43 M7, 20 18] P G LBk T LSD -0 A6 45 31
POk 22 5 LLBCR X K86 . R £ & Logistic 119
oy B HI i RMD %2 B9 AH 5G] &K B RMD 5 CKD Z 1]
AR TE . RMD 3% eGFR 5 85 B rpvoCs M1k 45 JiE J5
JRE Rk 4 55 5 4 If A IO B R O BB P DAl R
Pearson 2 HE il % A Bi . P <0.05 % % 547 % il 2%

2 FR

2.1 %41 eGFR (eCer S5 A VI 22 F8 bR L EK

RMD 41 .4 RMD 25 Fl il 3 X%J B 20 32 46 % eGFR
EER LB Z S A G 2= 8 X (F=15.003,P<0.001) ;
Hrp RMD 20 Z 45 % eGFR {5 W] AL T4E RMD 41 1 fit
FEXT IR, 22 A Gt 2= B X () P<0.01) 9 RMD
M5 R4 eGFR B 2 R B4 it %8 X
(P>0.05), RMD 4 . RMD 20 Fil {5 XoF I 41 5% 46 3
eCoer fH B IR 38 22 5 A G 1T 2% & X (F = 31.101,
P<0.001) ; H:ift RMD 2H 52454 eCer K0 B AK FHE
RMDZL il fi fe X B4l , 2 S A b2 L (1
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Table 2 Comparison of biochemical indexes among three groups (xs)

.GF - . ]
i BEC ) Gy ol Gl oy (el
et JE % IR 4 32 87. 64+22.32° 68.49+16. 84" 1.26x0. 35 3.07+0.78 1.85+0. 92 4.81+1.01
RMD 4 36 66.40+27. 58 44.53+18. 87 1.25+0. 30 2.87x0. 94 1.44+0. 81 4.56+1.36
4k RMD 4] 29 84.40+20.91" 62.63+19. 48" 1.21£0.23 2.92+1.05 1.80+1.91 4.60+1.28
F A4 15.003 31. 101 0.427 0.785 2.176 0.788

P <0. 001 <0. 001 0. 653 0. 458 0.116 0. 456

-5 RMD 41 [u#E,“ P<0. 01 (I 3K J5 2240 7, LSD -t A )
W NRHE M LDL R % B NS 8 11 5 TG - H il =it ; CHOL . S JJH [&] it

Note : Compared with RMD group,“P<0.01 ( One-way ANOVA,LSD-¢ test)

RMD ; % 1R #% B 55 2

72 5 eGFR Al 51 B /N BR 1 98 3 5 eCor: Al 55 P4 A2 JULIBF 5 B 3 s HDL:

RMD reticular macular disease; eGFR : estimated glomerular filtration rate;

eCcr: estimated creatinine clearance ; HDL : high-density lipoprotein ; LDL:low-density lipoprotein ; TG : triacylglycerol ; CHOL : total cholesterol

P<0.01) ,9F RMD 4 5 fd 5 Xf B4 eCoer 7K P LK 22
SIS E L (P>0.05), 3 44 (A1 HDL,
LDL TG .CHOL Il 3¢ {5 SR b 45 22 e ¥ G it 22 1 L
(F=0.427.0.785.2.176.,0. 788 ,1] P>0.05) (# 2) .
2.2 RMD 5 CKD f B4

2.2.1 RMD RZAMAMKXHE K3 eGFR FEILS
RMD SR HF#AE KB (OR=0.973,P=0.005) ; L4}, &
P A K e [Tk 4 58 J5E B8 B A s 15 RMID 8 7 7 G
Be[ EFbfE H (odds ratio, OR)= 1.090.0.992,# P<0.05],
RIS RSN 5 A FE RPD i L op ) AMD 280 A7 72 SC BK
(OR=1.066,P=0.011)(#£3),

* 3 RMD ¥ MmEZE £ = Logistic B 3447

Table 3 Multiple logistic regression analysis of influencing
factors of RMD

3 % % B1E OR {6 (95%CI) Pt

RMD 36 MR @ 2.201  6.055(2.188-16.755) 0.001
L 1

AERY 0.086 1.090(1.032- 1.152) 0.002

Bk B EE —0.008  0.992(0.985- 0.999) 0.025

eGFR -0.028  0.973(0.954— 0.992) 0.005

4E RMD 29 #:%H & 0.492  1.636(0.728- 3.680) 0.234
L 1

AERY 0.065 1.067(1.015- 1.122) 0.011

BRZE R 0.003  1.003(0.997- 1.010) 0.297

eGFR -0.001  0.999(0.981- 1.018) 0.957

T DM R R AL (n=32) S 1) L Logistic #55H1. 4 AN K0 Y Bl 5%
L s X% = 86.230, P<0.01; 4 %1 ] 4 1 B K 5 : Pearson X* = 349. 651,
P=0.642; i 2Z K 5. X* =316.462, P =0.952 RMD: %Ik % B 5% 45 ;
eGFR i BB /NER G U6 5 OR : WAL LG 5 1 B AF X IR

Note: General logistic regression analysis taking healthy control group
(n=32) as the reference. Likelihood ratio: X* = 86. 230, P<0. 01 ; Goodness
of Fit:Pearson X* =349. 651, P=0. 642; Deviation inspection: X* =316. 462,
P=0.952

filtration rate ; OR : odds ratio; CI:confidence interval

RMD:; reticular macular disease; eGFR ; estimated glomerular

2.2.2 CKD 5 RMD kB4 eGFR <60 ml/
(min - 1.73 m*) (B CKD J]) 5 RMD F& 95 1 56 5K i

(OR=6.482,P=0.011) & F eGFR =90 ml/( min -
1.73 m*) ; eGFR = 60 ~ <90 ml/( min - 1.73 m*) #I
GFR=90 ml/(min - 1.73 m*) 5 RMD f%% Jc B i 3¢
B (P>0.05) (& 1),

2.3 eGFR 5 RMD ik &% 15 25 45 SCHK PEA

2.3.1 BP0 Mk g R B AL RMD 41 9k
RMD 2] Fh1 g 5 % 20 8 B0 v o0 [ fik 286 A 58 {0 A
A 2% B A Gl 2 8 L (F=22.989,P<0.001) ; H
RMD 2 f8 R B8 BE o M1 fik 2% B )58 B2 (6 W S IR T dE
RMD 2] Fnfi e xf A, 2R B AR5 B X (8
P<0.01) 5 RMD ZH 55 it 5 X B 2 (1] 32 i IR 26 B4 o o
[T fok 2 BoE I8 B Lb 35 22 S5 R G i 2% B L (P>0.05)
(£4),

2.3.2 RMD EBRIKZEEEZE 4 5 eGFR B K HK 40 B
RMD 25 85 5 v M1 Pk 45 1S 2 5 eGFR {H JE B @ A

A¥  ORO5%CI)

ER 36 1.098(1.038~1.163) !
o0 [V ik 4% B B B 36 0.992(0.985~0.999) I
i3 :
ked 29 9.366(3.329~26.346) H —_—
2 7 1 .
eGFR :
<60 14 6.482(1.543~27.236) e
=60~<<90 13 0.931(0.350~2.474) —'—
=90 9 1 L)
LI | T T
01 1 10 30
E 1 CKD 5 RMD BJXBENH (£ & Logsitic 1] IH4#H7) eGFR<
60 ml/(min + 1.73 m*) & Ly CKD, DAt BE Xt B 41 (n=32) &%,

KR 58 25 3o 45 U MR P 32 Jik 2% it JE 2 A
OR: I s CI: B {5 X /]

Correlation analysis between CKD and RMD ( Multiple
eGFR<60 ml/(min + 1.73 mz) was defined
as CKD. Healthy control group(n=32) was taken as the reference. The

eGFR: Al 51 B /N Bk 96 5

Figure 1

logistic regression analysis )

average choroidal thickness of both eyes was selected for patients with
bilateral RMD

ratio ; CI ; confidence interval

eGFR: estimated glomerular filtration rate; OR: odds
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Kt (r=0.138,P>0.05) ; FF X 0] 95 A 2H 25 AR o ik 2%
IS 6 240 1M 48 )2 I 3 %5 B2 2 0. 65+0. 50, eGFR 5 {E
(76.96+21.06) ml/(min - 1.73m”) , —. & 2 EF 1E 1
X (r=0.457,P<0.05) (& 2),

R4 BAEZKRRED O MK EEE LR (x5, pm)

Table 4 Comparison of choroidal thickness among three

groups (xzs,pm)

4151 IR % Jik 2% R B B
it B X AR 2 64 240. 07+62. 27"
RMD 21 71 168. 93%75. 60
4k RMD 41 50 237.40+64. 57"
FAY 22.989
P <0.001

5 RMD 41 e, "P<0. O (BN Z J5 2241 #, LSD- # %) RMD:
O AR B B A
Note : Compared with RMD group,“P <0.01 ( One-way ANOVA, LSD-¢

test) RMD :reticular macular disease

)
2

~150

/1.731

b 0457 . s
P=0.019 Zi00k

100 f .o £ 100 e e o e 0138

e o o P=0.249

,ml/min/1.73m*

nl/)

[N g 0o ® ,0%% .
“ —
o H] A
e . sollk

ml/min

o
o J¥°

GFR(
eGFR(ml/min,

2, . . . 0 . .
0.55 0.60 0.65 0.70 0.75 0 100 200 300 400
ks HEE T A0 LA 2 L9 2 T @ FPC MRS IS (pum) @

B 2 RMD £ eGFR 5Bk 4% BE E 4 Il & 0% 2 B & 0 M Bk &%
PR B B9 1R K 1 (Pearson ZRPEMISC 70 HT) A eGFR 5 ik 45 i & 40
I A AL 9 455 5 L v IE A 6 (r=0.457,P<0.05,n=25) B:eGFR
5 v TV ik 2 J5E TR TG WY @ AH SOG4 (r=0. 138, P>0.05,n=71)
eGFR : i B /N R 7 %

Figure 2 Relationship between eGFR and choroidal capillary blood
flow density and foveal choroidal thickness in RMD patients
( Pearson linear correlation analysis) A :There was a moderate positive
correlation between eGFR and choroidal capillary blood flow density
(r =0.457,P<0.05,n=25)
between eGFR and foveal choroidal thickness (r=0.138, P> 0.05,

n=71) eGFR:estimated glomerular filtration rate

B: There was no significant correlation

3 itig

AMD & — Bl H UL ) #E BE SR IR 17 1k vl AE |, i g AE
FREE Ay i H orp i, R A ) AMD R IS R AE R A
J /N drusen .RPE S48 &% RPD''® . RMD 5 X H“ LU
PEA Rk 45 B I 9 T BE AR 1 RPD Ol R AE (1) 8 BE 9
A8 T RPD AT LU L RMD i fRfE-> o 35 [ AR
Bhaf 25 7E 2019 4R 1T 9 AMD 45 /g H 2 30 # RPD 1
M2 g ) AMD S AR BESE RMD A BE P DL 4t
JEZ, HAHX 4K, X 5 RMD /9 3 47 9% 27 e 1k AH W
A BRSNS R RS L M e 4 ) 0 I
ERER MR R, KBB4 % 2 E40

SOOI R A T R

AWFFELE B B R, RMD % eGFR K 0] B AKX T
Atk RPD ([ ] AMD 8 3% A B0 IR %, Z 0 &
Logistic [8] /347 % W, eGFR [F#{Ik 5 RMD 8% 2 ] 77
TE KB 5 3 240 7 45 5 S 7R 3% Ff 56 R AE CKD #8351
o X5 Smith 4" XFRR3E AMD ARE () BF 55 245 5 A
IE, BE W7 [ FRE AP, RMD 5 CKD [H] ) 56 &
WA W W25, 2014 SE4 738 B A TgA B 10 I
LPEMR R B SDD' L 2 e A BT R B C3 B/ NER I
3, I, TILZ5 8 A P B /N B 5 6 355 9 Tk 4 155 6 4 .
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