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H . & AT 2 & B (Optical Coherence Tomography Angiography, OCTA)A:# O fiz
& (Hydroxychloroquine, HCQ) B FGRFAEIR ) R Zi 4 4L BEIRAE (Systemic Lupus Erythematosus,
SLE) B H B XML MR B RS KB, A RIS S B R R AR S . T7vs: BB
FRBIBTIL, K20244E5 8 220245115 T F B REM R ERXIE 2R 123215341 (970)) SLER
HHRRB AN T . BIERAHCQIBER 2 N24: KAEHRZE RITHTE < 5y) 264500, ®AEL
(FRZ ZiTETE 2 5y) 27681478 . FrA NABEHITOCTA. JLZEMT W E3#i(Optical Coherence
Tomography, OCT)# B 34L 1 B #42 (Auto Visual Field, AVF). 32 OCTAR AR JI £ o g U176 i1 % [X
(Foveal Avascular Zone, FAZ) K K. AR K IR HEX =A X BRI IR IR R B AL E M (Superficial Ca-
pillary Plexus, SCP) MR #E 541 1 2 M (Deep Capillary Plexus, DCP) I &35 1, AWM AR
URK HBEAEANEBANER, B TMEEBEXUMEHCQEMNRE. 4R MAREERTR(E
. ME) LG THEER (P >0.05). HSEBAEME, WEAFGM. S0 M & B AKX SREKSCPILE %
BRI, FAZRIRKKERIEM, ZRFFGTHFERLEIAP<0.05). FARFLM., F0MEF
U KIRKDCPILE & FRA BEZR(FINP>0.05). £itk: HCQREIHRZAR A SFAZR A K. HARMSCP
MEHEEREHER, KIHZEFBUMEEERILE REHRE.
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Abstract

Objective: To evaluate retinal microvascular morphology in the macular region of systemic lupus
erythematosus (SLE) patients undergoing hydroxychloroquine (HCQ) treatment without ocular
symptoms, using optical coherence tomography angiography (OCTA). This study aims to establish
a clinical foundation for the early diagnosis of hydroxychloroquine retinopathy by assessing retinal
microvascular alterations in asymptomatic SLE patients. Methods: A retrospective case study was
conducted on 53 SLE patients (97 eyes) who visited the outpatient clinic of the Department of Rheu-
matology and Immunology at the Affiliated Hospital of Qingdao University between May 2024 and
November 2024. Patients were stratified into two groups based on HCQ usage: Low-risk group: 26
cases (50 eyes) with a cumulative HCQ duration of <5 years; High-risk group: 27 cases (47 eyes)
with a cumulative HCQ duration of =5 years. All participants underwent comprehensive assess-
ments, including optical coherence tomography (OCT), OCTA, and automated visual field (AVF) test-
ing. OCTA was utilized to quantify the circumference and area of the foveal avascular zone (FAZ), as
well as the vascular density of the superficial capillary plexus (SCP) and deep capillary plexus (DCP)
within the macular region. Statistical comparisons between the low-risk and high-risk groups were
performed using the U-test for two independent samples to evaluate retinal HCQ toxicity. Results:
Baseline characteristics, including age and visual field parameters, did not differ significantly be-
tween the two groups (P > 0.05). The high-risk group demonstrated a significant reduction in SCP
vessel density in the central, paracentral, and peripheral macular regions compared to the low-risk
group (all P < 0.05). Additionally, the high-risk group exhibited a significant enlargement in both
the circumference and area of the FAZ (all P < 0.05). No significant differences were observed in DCP
vessel density across the central, paracentral, or peripheral regions between the two groups (all P >
0.05). Conclusion: Cumulative HCQ exposure was significantly associated with alterations in the FAZ
(circumference and area) and SCP vessel density. Prolonged HCQ administration induced microvas-
cular changes predominantly in the superficial retinal layer, underscoring the necessity of monitor-
ing these parameters for the early detection of HCQ-induced retinopathy.
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1. 5l

FE M A TR TT KRR AT B R 258, AR GEELL BRI . SRR PRI SO T 5RER
FAEEE[] o KRR HCQ 23 BAIL I B A, 2 S HE I s 22 2 — ™ B A MR A O ARt o LR
RIZHE, R R ICAER, HEEEREERE, v HIA . e ss hOommisss . M. @
AR B E SFAEIR[2] . HCQ X HLMI BRI BEEAT AR EAE AT, B 25, ALV e, B BA AT
PERIASEIEE, (RS 255 AR Tt e, B AT JEA Raa )7 FBU3] [4], P LA AL R 5 0 s i 2, -
R IURE IR B0 T B B A E S B R 2. SRE IR AL 2 (AAO)R H i & i3 i A 9t
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AR 2 AL AT A 22 S MIC[5]. OCT 2 Ui 2 S MR I s 22 14 B 2 WA 7 ik, BT
Z AT RAFR R R AERTCAITE6] [7]. IEEEEEHTE) OCTA HRER T A& UL RIS SL, Eilid
SRS 5 AR E AL MBS M B R, BRG], Higse. R, etk
WY, R RSAR A AE VA AL R0 5 4 L PS8 R M s i Je T A5 BRI [8] [9] - AR B ML B A A AT
I OCTA W HE £ L JT 3 S P U Do FBE5 A2 PO AL 0 A0 it 1y L i fre b S B3, ACHIEE B AE T8 OCTA K
it HCQ 2 15 2 X AL X B Aol L 657 3 Jle i A I V1At EL A LSRG e S e A ) J5 3 v f 152 P A7 4L

2. MBEH*®
2.1. IR

IEHY 2024 4F 5 F~2024 4F 11 H T B R B8 EE B AR S BH T2 302 1 SLE 825 (1l K TR 4
AWFEE 53 41(97 HR), ForhfIRZ Rt i iE] <5 41 EF B AIANMKSEL1(26 1] 50 HR), 4Fi#% 20~80 (41.78 +
16.74)%, WZjRitwE > 5 EREEWANE LT B 47 BR), F# 21~74 (43.09 + 15.11)% . HT
SLE W 2 N4 tE, N T @R PER 2 5, RTINS & et . il AT B AR IR HCQ
R IRZGIN A T SLE RS RMUINMIVE AFERZIE[10], BRI ASHI 70 Hh AR50 B P i e 52 il 4 R o)
M. gAbridE: 1) iz > 16 A WhEER, WETTHES: 2) g 885 H KR RZRis 5
HieWibadt: 3) MR HCQ HAMIN T2t 4) T RIREAERER, BRI >0.1, 2T
IR AT B IR AT A . MR A . OCT KOt ARG W4 5) TLHARMRAEE, TIRMF
AREGMI S 6) To4x & B Pw HIFREWIC & 70 o A & S b vi s 7) 2B st a1, BIES AN
FIUH . HeBRbRAE: 1) BH2HFE <16 8% 2) BEA AR, m I (IR /) <0.1) 6,
A . WIRTAR . AP AL . AR 46 3) HLDh A T (MUEFAG 25 8 52 2 It VB IR WL T Bl s
S50 s, OCT /AW R A AL BB By B 22 4) & HF HoAft = B 120, anvEpRpE . FORIR T RETTHE
WAL AE; b)) ITHAMRAAST 29O AT SO ST, A8 AR R i 2 [11]: 6) IRMMEZE, ANRE
B & e A A . AR/ (FRERES) , HZMARCHTEHE S RERBEERICHEZ RS
L5 : QDFYWZLL29525),

2.2. HAEREMSHT

221 RG1EH
MARBEX His 248 R FUM RAHEAME B, AU FRIERREA TR AFES 5HER, ),
SO HAEI, —EEIFHMRIRA SLE Fft.

222 RPFHRE

P i 2 VEAN IR R 2, LS RRIRAE /) (Uncorrected Visual Acuity, UCVA). BT . flR
AR AT B IR JERG 2 . MLEFAS A . AH T /Z F14(Optical Coherence Tomography, OCT)RE 2. Y2440 T b
JE 494 14 4% (Optical Coherence Tomography Angiography, OCTA). KR AR . LI R A
FH [Rl— 7 256 =F & 1 HR R T 52 B -

1) FEAKEE : N BRHERT SO 7R 523 AR IR AR 77, N SL130 Z4FRAT & s (Carl Zeiss, Ger-
many)ZEAT IR AT TR 2, AR 0.5%5 7 FEMk 1 M i HIR V50 /i 230 A7 0 DX A 72

2) HRIKHEAH: ANWFFCR B M IR RS R A TIR A A, 2 & B 2007 M g Thae,
A SE IR A DX PR B o i BB I FH BURAS A R, BT KU 531 5% 4 B0 S T 5000 IO o
PE AR B FAR AR S 22
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3) MEFk A B EE OCULUS MLEFINA (A 5 56920) AT FHSHLEF M. WML EF T R hR e
JZ, 168 10-2 AOAARIRFE, BE AL, AR A8 el Al T IR S AN I, A A AT fRIE R AL B
RIRZS, A B IE CRAERE FLA TR A EOR A B, R R P R B A, REFIRERANS), R [ A
A BE TSR, R “2BIE” 80 “SITA bRl ” SIS NDEBUREE, KRR AL A, 105k
BRI RN o PRAIE M P2 8 L 25 R R (<20% A9 A ) AR PR PEMERBA 1 3 (<15%), 1% 1 2 Z2(MD) o

4) OCTA fatr: REPFERST YG-100K PRO B i 73 3 )t 22 A 1 W 2 43 480 SCGHEAT B B DX i B
FHVEEY 6 mm x 6 mm X35, £ BB R, HEER(E 5 0mEIRRURT 8 B Es s I &
B UHE ETDRS Arifk H 2% 20 5w BEIX (K] 1) B MIX I (EAR 1 mm). 55 0 M XIS ((EAE 3 mm FOIRIX)
LS XS ELAR 6 mm Ah3R). JERE B PP ST BRI 3= B4 L AN (SCP) AR = B4 I A
(DCP)I BB R, I Eat FAZ e, MRS XM E % EES . MERENT: Bix
ANZREREAFE, JFRH IR EHEI AEER S THT, 2l HBAsAL, B =
BEEAE, HRMTBEMATAU, TOREE T TN RS2 E RO B E AL H AL,
18 HIEMBER N HR R IT DAERF IR GRS E « AR, R R KRG R E AT . e, MR
PRI H OB E 7T 2 SE B ECRAE S8R .

<
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Figure 1. Early treatment diabetic retinopathy study (ETDRS)
1. BBEXEFHSX(ETDRS)

2.3. Lt

KR SPSS26.0 Ziit =tk xt Fids iE B R RHHT IE SR, A TSI EESRUY ts &
R, PILEIAI LR ST RS t i3 . AP A IEA R M, P25, P75 %%, P4 R Mann-
Whitney U fa2% . #3/K#E: «=0.05.
3. R
3.1 FEEEERENLLR

SN, B fE AU 2 A1 BB AR T 22 R RG24 25 (P > 0.05), F4h, MBS HHT

SH, ARG ME MD fH9-1.01+1.52, =fEAFHE MD {5 5-0.69 +1.35, WA HILS T
Z53(P>0.05) (W# 1).
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Table 1. Basic data of the subjects in both groups
1. RAEEZE—AREREIFTLL

i f&fade P=ty e
EAETH N = 26 (50 eyes) N = 27 (47 eyes) P Value
4F % (years) 41.78 +16.74 43.09 +15.11 0.743
WL ~1.01£152 ~0.69 +1.35 0.338

3.2. FLHEIE OCTA ¥ E:

SARSEALANEL, S adidn M, 55 Fa0 UK A 12 XK SCP I %5 B 8 FRA, FAZ 1K K IR )
Wan, ZRWE SR (N P<0.05), FAEALOM. 550 A A X 8 DCP L % EkA &
FFE RN P >0.05) (W& 2).

Table 2. OCTA data of the subjects in both groups
2. WHBEZIE OCTA BHAIXTLL

ES (M,1 E?Eé,é%?s) (M,Eﬁgeg,é%w) z P
FAZ Ji+/mm 2.36 (1.94, 2.67) 2.51 (2.14, 2.92) 928.5 0.038
FAZ [ /mm? 0.28 (0.22, 0.35) 0.32 (0.27, 0.43) 875.5 0.015
SCP Ii& % &%
HhC U [X 45 25.50 (20.00, 31.00) 20.00 (14.00, 24.50) 7345 0.001
55 U U] X 35k 38.25 (35.38, 42.38) 35.50 (32.88, 38.25) 813.5 0.005
JE 32 X 45k 41.38 (39.56, 43.69) 39.25 (37.67, 41.62) 769 0.002
DCP Ifi.%& % B %
HhC U X 45 27.00 (22.00, 33.00) 28.00 (22.00, 32.00) 1136.5 0.392
5 HLO U X 5 46.62 (44.50, 47.94) 46.00 (43.62, 47.50) 1034.5 0.156
JE 2 IX 455, 47.62 (47.25, 48.25) 47.75 (47.00, 48.25) 1164.5 0.471
4. #ig

FRGEEVEN SLE M IR I6YT 259, L REAE IR X SR 1 G 2522 I PRSI i Hh 7 2 A ROy ) 1) .
FLARH, RS AR (1) e A 26 5 204 F I K 2 R 38 IR AR DR [12] [13], EMAERE RS, XF 255 i
WA B AT,z HB K i s e, R FE (5 L P25 5, WL A S5 M A T B AT T A
BRBAG . DR, IR R A 200 o EE AN HCQ A AU I JEE 25 P 1 S R0 5 B s ), ko il s A vl 3
PEML P B R . R LIRS (AAO)HIE T 3T Bit5&E(>1000 g)FH 24/ A(>5 4F)H)
TR ETHR RS, (LA R AL 41 4 A TS AE B i . B e BT T 1h, RGP 7 OCTA
FORTEAR H BT SRR HCQ FH 24 58 2 vhoR AL X A L S TS 1 Re 71, #8717 RHFIE . HZjRT RS
PR EE M 2 B E R R DL N A AL R A TR S ENLHI T IRAER T o

AWFFRI, DRFREMER) SLE S8 7ELET ThRESZ 40 2 T OV 48 R AR B X P I S g L A ey e,
G2l FAZ Ji+H:(2.51 mm vs. 2.36 mm) A f#4(0.32 mm? vs. 0.28 mm?) &0, H SCP I %5 B fE s
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], 5% ebts U] R 3 X Y FA(P < 0.05), 1f] DCP I %5 B To & 35484k . X — &5 LR HCQ 1 7] fig
e 2 A 5 2% B 40 1ML DA (SCP) « FAZ 47 ik BRAS Y0 B AZ 2 401407 3 BURIHAR I 75 R N B 2, i SCP IfiL
R L AR P B S HCQ X IMILAE P B 4 P 1) B e i 1 Bk R T PR R AT PR I i A, SR T
TR IO B A PR B PE AN, HCQ W] BB S8 L IO 4E M54, RE A TE N B2 4l e, X mT A
fF R VL2 2 1) SCP I % & PR [14] . (E759EE M2, DCP I % A SZF, DCP R4 AL T Y3 X
TIHEEIT BRI, Fik s PR AL 7 5 KPR Ly S RN G5 A SCRE, I — AR X IR A A 20 56T ik 4% JiE
A 1L AR FE A HE AT [15] . OCTA HEARME N —Fh il P AR AR & T B, AR UL &
BSR4 58 A B R R I RS [16] [17], ZBEARAMVL BB S K IHE 2 HCQ YR 7 [ B F2 4k FAZ X35
TR B 20 LB AR AE (R 25 B DU, 38 P 65 4 Itk B 55 L 30 0 2246, IR AR FE HCQ BT EI0HE W i 25
PR IR BEATLAR o B S B TR DX AL A SO PR 2 PPt R 2, OCTA A RN HCQ AH R I L A2
AR A P AR I B R LA T 08 B AT

A FAFAERS TR IRYE TR . 128, SCUR BT A AR BE N TRC (1 0T e 26 (.95 1 e B B AR 22
TIRAMEIRIT I SLE BE) AT REXTHE A5 R AR R =R R . RAMEAPIINIEIENZ RAZRAMNA S
G B PEIRT,  FLT EI I R AR By R O] 5 SRR PP JEE A L 5 R 2 o TR Z OV X IR SR BR 26 4 T, RATTHE
DAAG 01X 73 I 8% B 13 2 B 20 1L M (SCP) LA 25 5 B ARG R 268 B4 X 1L A [X (FAZ) ™ K45 B0, AR H
PR 2R, B AR B B I B AR, X PR 2% 0N TT A X 45 1 1 IR SR A T R 2 T
FR, B TR FH R I T v AR o L PR T B R O R I L. R OCTA il it 2 S i I v K 5 7k
MEBEAFEGE 7 ICHK, AH XA I T 550 WL BB o120 A2 DR SR HE T (1) B 56— — B R BRI 3R (%
) 5 25 J 48 b (R0 0 I X0 ) PR e TR 1 o B9 B, SRR K SLE A8 35 T i[RI A LA o I 3% A0 Y
LA S AN TR A R PR G R R S, PRI 7 1A 0L ) DRI 75 T8 i BE PR BA BT 720 DABGIE, S WK SR
FUNL ST AL B R R 22 B () s B T BN AS I IR R . A, IR BE R, W R PR
TEORVE I BB A, KON E ISR, WA 3 1 HCQ AL R A2 ) 43 A X I 5 )32 [18]
[19], DRI 22 o B AR (0 HL 2 S [ e R i3 N P 4 v S5 8 AN SRR o T A 38 A% 5 ik J2 1
ABCA4 N Z 1 O IESE S MM I 28 b R D i #HOG, i CYP2D6 AR B n] R s 13 S e (1)
N 2R3N T FAFAE[20]-[22]; TERGUREZ T, JERAE IR ZKEL. BIRA & R AW E R
I, PRI ST 0 A AR AR B0 1L-61 TNF-o) 250 T BEIE I A [RH LA 0 R A afi 5 45343 [ 1.2]
[23], WhF HCQ S ALRLIM[24]. J5 S0t 7 Fidid 2 (Rl 3 [l AR BRI A BORE AT, RGEVPAG IR 8 4E
Vb B PAE 2 AN D0 I 23 1 R VR

5. &hig

g bprid: Al 2BV ERR ARG R T HCQ AL MBE L ) Rl 5 e e, WA 17
OCTA (i ILH, JFomif 1 RF IR IR R S 2810, HCQ S PENL 347 £ 2 R 2k, %il4n DCP
55 SCP [FIMANZE 57« A% S IEIEIIME IS5 AORTR IR AL RO e N R Re i B8 0 A,
I HCQ WL 5 A% i RURS: TR Y, e S “ R shii &7 31 “ E3h Tk 7 e %2
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