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Abstract

e “Chloroquine phosphate” was listed as a trial drug in

1290

diagnosis and treatment program of COVID-19 (trial sixth
edition ), and the application of chloroquine and
hydroxychloroquine treatment for COVID - 19 in medical
institutions also increased. Chloroquine and
hydroxychloroquine have certain retinal toxicity, its
mechanism is still unclear, due to different drug
tolerance, the risk degree of retinal toxicity in COVID-19
treatment is unclear. Therefore, when using chloroquine
and hydroxychloroquine in the treatment of COVID-19, it
is recommended to choose the appropriate dosage
according to patients’ situation, and adopt necessary
ophthalmic screening for patients with high risk to prevent
the occurrence of retinopathy. In this paper, we described
the risk factors, clinical manifestations and screening
methods of retinal toxicity caused by chloroquine and
hydroxychloroquine, in order to provide references for the
safer use of chloroquine and hydroxychloroquine in the
treatment of COVID-19.
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2020-02-04, BB ;2 BT 78 B ML 5025 B 2 Fag
HAETE 5T T HE Cell Research b /% 3T — 0 56 T Hi 75 75 =55
( Remdesivir) & 1 ( Chloroquine , CQ) Xt 7l 7 4K 5 7
(‘'severe acute respiratory syndrome coronavirus 2, SARS -
CoV=2) HATWH VIR SN A HT A O 58 e 4, I d s B
TSR BT 98 ( coronavirus disease 2019, COVID—19) f
HHEATIN HIAG Y S BEIG , 2 RKIGIRBHIFILIG JE IS TF
Ji T A FEAMER TR R AR SCHT ST . T HT A O
FEAR PGS DA (25 R A BT OG5
—BON NIRRT R I 98 BA — s IT R, IR
BT SV O AT — W2 97 F8 1w , 37 Kl R 1l HH i L
2020-02~19, T 14 B B 56 AR5 5 il 58 1297 Jr 3¢ (IRAT
SRR ) b I 25 g 1 s v, B BT, 7R
H I IR 3 56 73 A H o0 ( Chinese Clinical Trial Registry,
ChiCTR) LM i A 56 Sl W S 32 S M 3R 7 COVID - 19 1Y
FASK N PRI ST 20 101,

CQ FEHZE ) ¥ 72 F M (hydroxychloroquine , HCQ ) 3
JBT A-F IS T2y | BRIBTTIE BN 7 KR 5 Y
R R G LT RIS A A 45 45 2 2508 TR T i A —
SERINEH o HAS BN L4 18 38 SO (ot Kt ) |
BEIRFNK K sz 40 (UM A B2 92 ) LA S50 (A%
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B ) FAR s A 4= 5w R 9% 3% ( Coronaviruse , CoV ) &
—RHEAEMBERIESE RNA G RE, DL B30 T 2 bk
HPILAT 44, SARS—CoV —2 55 " H L MEE I 25 G AE el AR ik
(SARS-CoV) AR W Z5 & AiE 56 AR 9 7 (MERS-CoV ) 2
JEF B R R I T SARS-CoV Y BF 5T &
PR, A RE 1% 388 o U/ A B R T ACE2 B2 4% 18 2 i ol
b, T 5 M5 R ok R 7 AL 2 (angiotensin converting
enzyme 2, ACE2) ZZ K254 | IR R BRI R R
1T SARS-CoV -2 %A 41 5 SARS-CoV A1 5 =i 14 [ Y
PEST R R S A R T ACE2 2 AR A B2 b 2
(spike glycoprotein,S 25 F4) HH L4 - BFFE A SR 8 35X
—HLH , SR 4 g b SARS - CoV =2 JE YL 1) Vero E6 4
Jf,E 52 T X SARS - CoV -2 H A7 W Hf (1) {4 41 410 il
ERM

FERRBHIG R TAEH, CQ F HCQ 114490 19X i 2 44 2 24 U
PERR I A5 ) % UL PR, HC A DAL i AT AL AR
T, CQ 75 A& 1Y AL W JIEE B 68 9 78 1Y A R A 10% ~
25% "7 JHCQ {fi F A8 i 5a Ji5 40 W0 BEG 28 1 % A R 2
7.5%" . HAR HCQ b CQ %4 Hik wFh 25 Py A ik 5 ke
AN T390 P AL O JEE A, AL oA B 1 T A IRz A A
JH, RS AR 0 JEE A% S22 0 3R A 1 7 O T2 S 3 O T
IR (P 7 AR AG A 132 I3 6 o 8 B o S e B )
HY B ) 5 £, 2 | |7 (retinal pigment epithelium, RPE) [
BE FEERE RPE BN Z i & B4 405 5 e =24
A DAGR R O A e TR A W ) T AN T 5
JIFRE, B TR TEA SOAT k. I, FER €O
FHCQ 1RY7 COVID-19 F8 275 E A5 25 15 Bl N [ ig 72
Y IXUIRS: | S TSUARUF A DG IR A 7 e £ 245 ) 2 1 1) 2B R A
TERBARAY K- A 2459 1) 1o T B0 22 42 AT &
1 R EEHLF

CQ F1 HCQ 7= A= ML BEREPE A BL R v A TE A, B Rk
9% LA AR HOO R I A R A S S RE s e R
AR CQ M Ak IR ZH 2P Al i, CQ 7E B R MR 4
Z1(RPE ML k4 EABERIR) h 2 855 I A AE
PRSP R T A i R D SR 2 — 1 A
CQ FHCQ M T RPE 41 (9 52 4 B, CQ 1 HCQ #§
X RPE 4 jfd i) A HLEH 2+ %% 12 Z Ik 1A2 (organic anion—
transporting polypeptide 1A2, OATP1A2) $ B EAF 858 1Y 1)
TP I 4 Sz A T %) 00 BRI, 275 HE AT RE XA
WS =AY A BFITINCA  RPE R €6 R AR
HCQ e 1o Hoag e (AR A K W HA ) RPE 4075
BRINTEA B4 0T 1R S RSN ST SE R B, CQ AN
HCQ 7] LAY&Hn RPE 4 il ()38 5Pk , . v] REXT RPE 4 ML A
ifer= e —E R B — ISR B, CQ X RPE
AN A 7R PR T RE S R I p150 glued 2K 14 3 35 3k 1M 410 il
RPE 211 (438 5 AN Az 06 ) — S84 2 35 LA
HCQ S B Y #L 0 JEER AT 28 T A T 1R o ' Jee a2 i 4 i
R BT HCQ 22 ma i B A pH (SR I EE, 7] GBS
e RPE F 5 WD) RE , 1 17052 M ' JR% 52 25 240 B A B e
B R LR IR RE O FERT CQ P A A 1 4
Jid ( retinal ganglion cells, RGCs) BT H & B, CQ AL M
3 P 1T il 3l 0 0 RGCs R R B 3l 18 1a (acid -
sensing ion channel la, ASICla) FY 3l J7 2% 3% 52 W) 410 38 1%

G200 AR X BEAIF ST 3 A X B 2 25 1 % 10 I 440 i
AT SR RZ I AN R 58 4 48 i I PR AR 3 1 R P 5 1
AR IAL

2 A=

2.1 BAFE  JHZHE R CQ A HCQ 7= A= ¥ I 5 25 1k
REFEBENERHNE, EERRESTE 2016 4Tk A
I Y 5 G s ORI A A L) R HERE Y CQ T HCQ
B2 R oA H 2. 3mg/kg Al Smg/kg, IF-45 %t T
b NI T e T Y R AT T R R R Y B
FERBR, I >5. Omg/ kg A7 T2 5 25 188 0400 190 s 725 fr)
JRURS: A A e v A9 S A B g o, R
B:Z 4 H 800 ~ 1000mg ( 2 20mg/kg) HY HCQ VAT o,
1~ 2a PN AR IR IR0 245 4 % 2 3R AT 36 25% ~ 40% 27, A
2, fd FHAGHI i 4. 0~ 5. Omg/kg f9 HCQ A7, 5a PN 4L 199 fi5
WRAR I KRR T 1%, HILAE COVID-19 JA77 TR
CQ ={ HCQ MR A HfE it mz i, Hir, R E
HEMAIATT COVID-19 WG ARBIFZT B i s 1 $ 77
HOAREH 0.5~1g MRYY B A AE H 0. 2g~0. 4¢
PR b ek S v A LR 1 T BRARIR IR i P A 4
R, PR A g L 7 A O 0 S R 1, R R X T
AR INFIAR T i 5 1 FR

2.2 FzgmtiEl 2 [a) 5 H 2450 B % A8 A 4% R CQ
FHCQ 7 A= 40 I B BE T Y G B I 2R, CQ Fl HCQ By
PRI s 10 2 2 A R R 2 s (Rt A ) il P S s
A M A G AR A R O T AR S
F CQ F HCQ MR P HE HE 3 G218, BV A8 35 1 P 4 4
Rl KIS A7 e — 2 i KU, A P oE 45 25 4 R
R0 ] i 5 00 0 S A8 A & AR A OG T R, LA
TR CQ 3 HCQ 67 J5 X B & i BR A i 24 52, X F
KA A CQ F HCQ Ay /3, I O 1 L 245 1 (a7 JC A
TIE  IEECA R

2.3 BEEMER CO M HCQ F Tl & MEE IR, 5T
S BUA B G 1 s 3 A 2 0 A A XUR T v Y I
At 25 cQ M HCQ MR, (0 H fir ik %A A g Al
OO0 JEE 5 2 ) K O e 10 B iR A . i T COVID-19
iE R A B 2 AR E R B AT Th g B
AT RE S BN AT I ) 5 a2 7K S, PRI 24 70
HE R0 A5 A0 3 s SR s A 3 ML 247 0k A 7 38 1
2.4 BEERMRE A LI BB A R T e
ELAG W R A0 0 S 7 XU I AR L DA A R PR 8 7 AN
Kol ™ AR AR A LA E AN Nl LA R o A v ) 25
Yy, 5, B 0 e B B R A TT RE S U
W SH, T2y R b IR B A PR X T St R
95 1 E T CQ A HCQ B 7 A o 2 s DSUA b 3
SRR, DAHERR I 5 B 25 B , I 17 A B8 3 0 I
FEARNE O, X T 06 B 2 1 FR 25 0 I 9 2 D G
DI Fe i iz B0 I gt 2, A 2

2.5 EIEA HRiE—WOC T H HCQ 1Y KA 5T
BANEIL, HCQ 5B 2% (FHFIR Y7 M 301 2L A s i o
Ja ) JLTRE P, A A 0 2 0 XU B8 i 24 5 A5+ il
BOH IR Bl LA R HL R AL 45 A0 s 0, T g
5 HCQ 7776 3 B0 I 25 1 U [ VR . Tl st fth 55 7
55 R ME R 2N, A R R LA R B 2 W sl S 2%
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AU IEY T I, s IS 0 1t 24 ¥k JRE T MR
2.6 BEFH K LI Bl B R T XY R
FRBTRE 1055 LI K 25 A Qs B 5 | A A A0 IR0 03 7 )
DR T REBE v, AR, BT BN I e T2 0 58 K BILAF 1
S IR RS 2 B F B DI R
2.7 BEEER AR, 2 ABCA4 JEIH 57 % 1 &
FEAT HCQ W 190 IR 75 1 11 35t £ 2 SRR PR TAT BT A B 52
PR, — SR BUR PRI 2 25 ABCA4, U ABCA4 H i L jtt
BRSNS (L BE TR BT T RE LA PR AP PRI, A 6
2K PA50 {YHE N 22 Mt m] BB S R 1M 25 W 52 R 25 )
IR X85 % PR 3 T 2 BRI YA A8 7
R BA 255 A A
3 I RFR I

CQ il HCQ A WL I s 22 1 ) 58 34 e e R I
U IEH 2 B AT E AR, A0 B0 3 75 B B
AT AE S R B 55 L I A BB DT R B /DN SR R B
AR ARS AL il 251 , T RERE I X YK, RPE % 3, HR
JRET H A AR 00 Ao 5 R A, AL T e S0 A
RALEBE O, PR A5 IR B ROR
K PEBE)IZ 1 RPE R IEZE 45, L S0 " R g
RIS IR A ) SR o oy B e U1 — B RPE (3 3 3
R ER , Hh RO S 22 3 I i A ) B 5 v o
MBI SZ 282 B 05 i S0 A8 2 9k BB 55 v
ML LA 55 B A0, o B K e 5, 22
FEA I 5 FE, 30 1] ( mulltifocal electroretinography , mfERG ) i
7N R [T REORR R R W B5 . ER OIS B & ¥¢ 56 ( fundus
autofluorescence , FAF ) 14 51 4 48 5% 2= 40 + Wr J2 39 4
('spectral—domain optical coherence tomography,SD-OCT) )
BRS5 Hh oh [11 J] LA 9, S0 TS A 5 R ) S O AR T IR
T T H O M IE T 5 B 25 40 A 0 58 48, S B R
AIEST . UEPAS I 2 30 O L Al U v A 4
S O s O AR A, T HA L 5

QR SR AR T < O R B A A AR
189 5% 25 BB A0 0 1) DRI T 7 SO e 00 395k — A4k, T LR
F AR E D00 5 AU, Xl 2 AT A IR CQ
HCQ A 2E 47 7300 R S0 IR AR OGS A ) S I 47
FHZ )5 B O 2 15 1) A0 0 J A2 s 7 %3 170 A 3000 400 o s
AR, QAN J2 LR W R T A o 45 11 A T 25, — HL
AL ] 2 P AT S 7 R b R A B AR T 25 1Y
WK, BRIEZ AN, CQ FI HCQ YR AT RE A 23 5 i fie 1
FRIE 71 S A AR A (H 2 A 45 24 0 ml 3, HLS ALK
RS A8 g 7 PR E 9 TIC LA DGR
4 RIS

HCQ F1 CQ T WL I JEAE 3 AL AN AT 3 Y, 07 A
HIRANBEIR 2515 1R i DL 540 3 (H T LATER ) 32
FI) 50 3R W RS D B A RE P, LLRR S 25, HCQ
F1CQ ZIRYT COVID-19 WEAE B A ZZ5 W, 57 ko oL 4 L
— TRy 7 A I A A DL S R 2 A T HCQ B
CQ MTF-BL, FAE U] A BT 75 1 90 I 5451 35 XU A
5 R L I S A G B PR A 7 DG MR A5 7 A R 24, B
PRAFRLARGR L, #3607 e e v o UL I 40 5 4
F A AT IR A2 0 UEAS AL 45 R 45 5 5 6 A 401 3 AR
BH S PRI DU T2 500 6, AP0 T B e o X T 0
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AR HCQ R CQ 32 350 Ay A0 Do) fis g A | R B G 5L A5 458
U AR B AR R I LR 2, TSP R e R
E . — S 20 00 I X 5 30 O AR A A A Y RO PR,
mfERG .SD-OCT Fl FAF 45 P tH S iSCHE A0 AR 000 4[] B
Jic & & ARG 2T AR A P 58 B I A 45 20
4.1 MEFRM  FEHERR B EWHE R AT LA
SN 8 A O R O U B D v . W T HCQ R CQ
SEU AL R A B I A, AN IE 2 AT 10-2
BRI SITA FRUEFRR T, A iz A 45 R HoA B A i
SR B F T R A A 475 PR A B L A
B 5K, R I e X 9 ) BB 3 A O A A A R 24 -2 5
30— 2% T AT Bl A MR S0 [ s 00 S ARG 0 ) 2
PERBERE Z AN, PAUAIET I 58 0 235 SRS R DA A 40 P e it
ERUESE , N AT H A O A A R A 2 R
4.2 SD-OCT F# CQ 1 HCQ #4519 & &, SD-OCT #&:
A ] PR R B 3 B 55 v o U1l S S 2% 41 2
IRINRIA gDy v 2 N IR (R OE AL Il i
T Y 535 R B A0 D) g 8 37 A AN [) 6 ST 9
PR T A B A B A A S XU B
HCQ 5250 A PR I B A2 6 301 £ 35 SD—OCT A6 ] M B 4
AU TCHEE™ A B [ D A X 1, 5% s M AR 2
O R e A SRRSO 15 A S S R I T AL R
ARDT, SD-OCT A6 A B/ B8 mT A AS 40 R 2 46 0 An
mfERG , {5 540 ] 5 Jay &8 A48 4 & A= i, BEAS AT LUAA 28 . 18
TR P A5 A5
4.3 mfERG mfERG BEMSIE i o1 A= 38 1) 7y =U & b 12 5%
ORI 55 5% v i R R L2 A/ XS ) R A LR
PLEFAS: A $2 30T, fE 0% Sy 0 7 K A 5 0 RR 3 2 A & IR
P& BRI & B, HCQ IR S AT 8 H B mfERG 15 5 Uik
55 525 )5 mfERG (551 —EREMNKE, H52
PR B ELA R e bE ™ 7R mf ERG T R A4 259
RIS HI505, (Bl T ofERG ¥ KRB, GE IS 44
TERK A BRI E A AR, — e RERS T Z ke
VA
4.4 FAF  FAF Xf T )5 IR IEH 05 ik A HAT s i i,
XFF RPE 5 3 A4 K £ e 4 UK, T e 7E SD-OCT /s i
DR i 25 T 2 i A R U 1) B g [0l B A1 YRR Az 2
W M ER B R RPE 15 R B B £ 26t
W Y BRI X, FAF KL CQ A1 HCQ W 5 1 1),
XT3 BB DR T A G
4.5 NEFWFE X KRB RE WS K A ] IR K ] I ik
AN, A0 PO JEE R A A L 38 5 40 AN T 36 1) g 30, L i
SHC AR AR T L R e G 0 A S AR T TR B R AR
BERGAT IS H B 3T S BN HR A I A B R B KRGS, A
R IR RS AT B OGS A T W2 % RIS 2B & 4
YR A0 0 I HEE F ] Amsler 2 852 M0 | FIR AR 1 45
R Fh T AR AN R, S 1 Ay 9 R O A O
(BT —$R A0, 4t 00 o 5% ri 1] B S R A H R 10 1)
R AE  {H AT e B T Wk B LA AR i T
5389r

CQ F1 HCQ i PR I 55 A2 H AiF i SRR AL iR 9T
D1, PR 1) 7L B O A AR I Sk 2R,
T B B BE R AR T REELAT R TG R A 45 N



Int Eye Sci, Vol.20, No.7 Jul. 2020 http .//ies.ijo.cn
Tel.029-82245172 85263940 Email :1JO.2000@ 163.com

AR, O0h TR o S A5 2 5 A I R A2 T T AR
EALAT P00 F8 3 458 2 I i A AT A5 o R 1) T BB, X T fiE S
HOQ MBS , — BRI B0 48 & A I R
B A N 25 B A5 1 24, 5 AR 40 0 o g 2 1 ™ i AR
JE R B B KU, — R CQ AN
HCQ A0 I JlE g 72 £ 2 sl 00 o 38 2 B 7R BHOL R, F A 2
0 {8 2R 0 TR B BT R, AT (47400 o v ke 10 S J
S22 SR R T I RAE 3 1) e = 3 26 LAY 52 B Ay
(EL AT AE 1 LT S Xt A0 ) 505 2 1 R 97 A e Ry il
N HPATR AT A I, B RE K BB DG A2 i 40 L
BHR PUEAAE B 07 25 B 3 1 UR Y Fas Al
Fas L 93510 IRBP T3 N KRl RPE 40 A i 6 7=
ATREAE N CQ I HCQ LM 5 22 i ¥ AR Y7 J7 125
6 /NG

CQ AN HCQ X7 84 5e DRI 2 A7 45 86 U1 A 400 ] 412 FH 45
#EAE AT COVID-19 BYiRIT . HG| A& B LI s % 2 1k
KI5 )5 S 2B SR T 8 PR B [ X 25 9 1) T 52
PEALAT — 5 2501, RN R 24 M RE A 1. 25 4 v 1L 0
B 25 (1 LR 2272 A SR o R P S e 5 v v
P I LG 25 1 5 2 43l . R, 7E 13 T CQ Al HECQ
Ifiy7 COVID-19 i, ZHA PSS 25 W) BE RS 5 S AL I REL 5 22
YRR, 3 AR S5 2 100 S B 1 0 40 8 7 i, O o DAL ¢
e ) R R T A0 B ) MRS 7 A, o A 7 0 o I B
F R T2 ARG AR, X T CQ VHCQ AL o 5855 4 1
A, RATTHERE I ET 53 A7 (10-2,24-2,30-2, HL
UL SE ) A SD—-OCT BLAG, 3X 5 TS A J7 ¥ LIz
J& H AT AA SRR i AL 7% . RIS FAF RERS $2 3t % WL
BIES VRIS , mfERG REWS & 120 WL Y Zh REVEUE I , W] ]
FXLES 53 B Al SD-OCT BAR IC 57 1Y) S b1 AL 1o Jid 41
SRR T AT N I 28 XU i A J7 V5 BE A% T B & B
P A1, i el P Ve B T 24700 i, %o ) A0 ) g
S B R Wb BN 45 24 0 B AR IR T 25 ), W] 25 BN
FH R B2 25367 4 1 A0 0 JE o 7 4 R A A R T 48 5 1
MR B Ak, H AT CQ Al HCQ JAYF COVID-19 B £
13 7 AT ERIRITRCR , th T H AL T i PRAT5E B B, 38 R
U285 AR AN W JEERE A B i 8, HARy Tl AR vh K2R rh R
TR 5555 A2 14 L 9] 5 7 Tl R B A TR — 2 AT 5T, 77
FEH YRR T 45 2R Z 0, X5 T CQ A HCQ f 1 FHFAT T4
it 5 HA W g 1
Sk
1 Wang M, Cao R, Zhang L, et al. Remdesivir and chloroquine
effectively inhibit the recently emerged novel coronavirus (2019-nCoV)
in vitro. Cell Res 2020; 30(3) :269-271
2 Jorge A, Ung C, Young LH, et al. Hydroxychloroquine retinopathy —
implications of research advances for rheumatology care. Nat Rev
Rheumatol 2018 14(12) :693-703
3 Carlos WG, Dela Cruz CS, Cao B, et al. Novel Wuhan (2019-nCoV)
Coronavirus. Am J Respir Crit Care Med 2020;201(4) :7-8
4 Lan ], Ge J, Yu ], et al. Structure of the SARS—CoV -2 spike receptor—
binding domain bound to the ACE2 receptor. Nature 2020; 581(7807) :
215-220
5 Zhou P, Yang XL, Wang XG, et al. A pneumonia outbhreak associated
with a new coronavirus of probable bat origin. Nature 2020;579(7798) .
270-273

6 Xu X, Chen P, Wang J, et al. Evolution of the novel coronavirus from

the ongoing Wuhan outbreak and modeling of its spike protein for risk of
human transmission. Sci China Life Sci 2020;63(3) :457-460

7 Finbloom DS, Silver K, Newsome DA, e al. Comparison of
hydroxychloroquine and chloroquine use and the development of retinal
toxicity. J Rheumatol 1985; 12(4) .692-694

8 Melles RB, Marmor MF. The risk of toxic retinopathy in patients on
long — term hydroxychloroquine therapy. JAMA Ophthalmol 2014; 132
(12) :1453-1460

9 Nika M, Blachley TS, Edwards P, et al. Regular examinations for toxic
maculopathy in long — term chloroquine or hydroxychloroquine users.
JAMA Ophithalmol 2014 ; 132(10) :1199-1208

10 Marmor MF. screening  procedures  in
hydroxychloroquine toxicity. Arch Ophthalmol 20125 130(4) :461-469
11 Marmor MF, Hu J. Effect of disease stage on progression of
hydroxychloroquine retinopathy. JAMA Ophthalmol 2014; 132 (9):
1105-1112

12 Marmor MF, Melles RB. Hydroxychloroquine and the retina. JAMA
Ophthalmol 2015; 313(8) :847-848

13 Rosenthal AR, Kolb H, Bergsma D, et al. Chloroquine retinopathy in
the rhesus monkey. Invest Ophthalmol Vis Sci 1978;17(12) :1158-1175
14 Xu C, Zhu L, Chan T, et al. Chloroquine and Hydroxychloroquine
Are Novel Inhibitors of Human Organic Anion Transporting Polypeptide
1A2. J Pharm Sci 2016;105(2) :884-890

15 Lee MG, Kim SJ, Ham DI, et al. Macular retinal ganglion cell-inner

Comparison  of

plexiform layer thickness in patients on hydroxychloroquine therapy. Invest
Ophthalmol Vis Sci 2014;56( 1) :396-402

16 de Sisternes L, Hu J, Rubin DL, et al. Localization of damage in
progressive hydroxychloroquine retinopathy on and off the drug: inner
versus outer retina, parafovea versus peripheral fovea. Invest Ophthalmol
Vis Sci 2015;56(5) :3415-3426

17 Korthagen NM, Bastiaans J, van Meurs JC, et al. Chloroquine and
Hydroxychloroquine  Increase  Retinal ~Pigment Epithelial —Layer
Permeability. J Biochem Mol Toxicol 20153;29(7) :299-304

18 Chen TY, Lien WC, Cheng HL, et al. Chloroquine inhibits human
retina pigmented epithelial cell growth and microtubule nucleation by
downregulating p150glued. J Cell Physiol 2019;234(7) :10445-10457
19 Yusuf IH, Sharma S, Lugmani R, et al. Hydroxychloroquine
retinopathy. Eye (Lond) 2017;31(6) :828-845

20 Li X, Fei J, Lei Z, et al. Chloroquine impairs visual transduction via
modulation of acid sensing ion channel la. Toxicol Lett 2014;228 (3) .
200-206

21 Marmor MF, Kellner U, Lai TY, et al. American Academy of
Ophthalmology. Recommendations on Screening for Chloroquine and
Hydroxychloroquine Retinopathy (2016 Revision). Ophthalmology 2016
123(6) :1386-1394

22 Leung LS, Neal JW, Wakelee HA, et al. Rapid Onset of Retinal
Toxicity From High—Dose Hydroxychloroquine Given for Cancer Therapy.
Am ] Ophthalmol 2015; 160(4) :799-805

23 Navajas EV, Krema H, Hammoudi DS, et al. Retinal toxicity of
high—dose hydroxychloroquine in patients with chronic graft—versus—host
disease. Can J Ophthalmol 2015; 50(6) :442-450

24 Gao J, Tian Z, Yang X. Breakthrough: Chloroquine phosphate has
shown apparent efficacy in treatment of COVID-19 associatedpneumonia
in clinical studies. Biosci Trends 2020;14(1) .72-73

25 v Il PRI o M e, G o8 T SR AR A 2 il 4 ( COVID -
19) BRI ST 2020

26 FHAT-, K. S A B A 1 ). S IR Ak
1986;4(10) :626

27 Marmor MF, Kellner U, Lai TY, et al. American Academy of
Ophthalmology. Revised recommendations on screening for chloroquine
and hydroxychloroquine retinopathy. Ophthalmology 2011; 118 (2):
415-422

1293



EfRRRIZE  2020F 78 F20% F7H
B93E.029- 82245172 85263940

http://ies.ijo.cn
BB F{57%5:1J0.2000@ 163.com

28 Chiang E, Jampol LM, Fawzi AA. Retinal toxicity found in a patient
with systemic lupus erythematosus prior to 5 years of treatment with
hydroxychloroquine. Rheumatology ( Oxford) 2014; 53(11) :2001

29 Chen N, Zhou M, Dong X, et al. Epidemiological and clinical
characteristics of 99 cases of 2019 novel coronavirus pneumonia in
Wuhan, China: a descriptive study. Lancet 2020; 395 ( 10223 ) .
507-513

30 Shroyer NF, Lewis RA, Lupski JR. Analysis of the ABCR (ABCA4)
gene in 4—aminoquinoline retinopathy : is retinal toxicity by chloroquine
and hydroxychloroquine related to Stargardt disease? Am J Ophthalmol
2001; 131(6) :761-766

31 Grassmann F, Bergholz R, Mindl J, et al. Common synonymous
variants in ABCA4 are protective for chloroquine induced maculopathy
(toxic maculopathy). BMC Ophthalmol 2015; 1518

32 Lee JY, Vinayagamoorthy N, Han K, et al. Association of
Polymorphisms of Cytochrome P450 2D6 with Blood Hydroxychloroquine
Levels in Patients with Systemic Lupus Erythematosus. Arthritis
Rheumatol 20165 68( 1) :184-190

33 Modi YS, Singh RP. Bull's — Eye Maculopathy Associated with
Hydroxychloroquine. N Engl J Med 2019; 380(17) ;1656

34 Kellner S, Weinitz S, Farmand G, et al. Cystoid macular oedema and
epiretinal membrane formation during progression of chloroquine
retinopathy after drug cessation. Br J Ophthalmol 2014 98(2) :200-206
35 Melles RB, Marmor MF. Pericentral retinopathy and racial differences
in hydroxychloroquine toxicity. Ophthalmology 2015; 122(1) :110-116

36 Lee DH, Melles RB, Joe SG, et al. Pericentral hydroxychloroquine
retinopathy in Korean patients. Ophthalmology 2015; 122(6) . 1252-1256
37 Chen E, Brown DM, Benz MS, et al. Spectral domain optical
coherence  tomography as an effective  screening test for
hydroxychloroquine retinopathy ( the " flying saucer" sign ). Clin
Ophthalmol 2010; 4:1151-1158

38 Easterbrook M. An ophthalmological view on the efficacy and safety of
chloroquine versus hydroxychloroquine. J Rheumatol 1999; 26 (9 ).

1294

1866-1868

39 Paim — Marques L, Carneiro P, Vercosa IC, et al. Corneal vortex
keratopathy in childhood—onset systemic lupus erythematosus (c—SLE).
Clin Rheumaiol 2019;38(10) :2851-2855

40 Lacava AC. Complica¢des oculares da terapéutica com a cloroquina e
derivados [ Ocular complications of chloroquine and derivatives therapy |.
Arq Bras Oftalmol 2010;73(4) :384-389

41 Lai TY, Ngai JW, Chan WM, et al. Visual field and multifocal
electroretinography ~ and  their patients  on
hydroxychloroquine therapy. Doc Ophthalmol 20065 112(3) :177-187
42 Maturi RK, Yu M, Weleber RG. Multifocal electroretinographic
evaluation of long — term hydroxychloroquine wusers. Arch Ophihalmol
2004; 122(7) :973-981

43 Lyons JS, Severns ML. Using multifocal ERG ring ratios to detect and

correlations  in

follow Plaquenil retinal toxicity: a review: Review of mfERG ring ratios
in Plaquenil toxicity. Doc Ophthalmol 2009; 118(1) :29-36

44 Kellner U, Renner AB, Tillack H. Fundus autofluorescence and
mfERG for early detection of retinal alterations in patients using
chloroquine/hydroxychloroquine. Invest Ophthalmol Vis Sci 20065 47(8) .
3531-3538

45 Missner S, Kellner U. Comparison of different screening methods for
chloroquine/hydroxychloroquine retinopathy: multifocal electroretinography,
color vision, perimetry, ophthalmoscopy, and fluorescein angiography.
Graefes Arch Clin Exp Ophthalmol 2012;250(3) :319-325

46 Eldeeb M, Chan EW, Omar A. Case Report: Hydroxychloroquine
Retinopathy. Optom Vis Sci 2018;95(6) :545-549

47 Nair AA, Marmor MF. ERGand other discriminators between
advanced hydroxychloroquine retinopathy and retinitis pigmentosa. Doc
Ophthalmol 2017;134(3) :175-183

48 TRk, RS, ARME, SF FIBREIDURZ SRR U
PO RN LRI ST, HRBHBEE 2018;38(4) :310-313

49 Shtb. 1A I AL 25 1 E % IRBP T F X Bl RPE 4 i 1 &%
Fas FasL FRIK M. W0 H E25 R 2017



