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Abstract

Background: Chloroquine (CQ) and hydroxychloroquine (HCQ) are associated with
retinal toxicity, which can lead to irreversible macular damage and permanent visual
impairment. Early detection through clinical screening is therefore essential to reduce the risk
of vision loss among patients receiving these medications.

Objective: To determine the prevalence and clinical characteristics of chloroquine and
hydroxychloroquine maculopathy among patients receiving treatment at Sukhothai Hospital.

Methods: A retrospective descriptive study was conducted using medical records of
patients who received chloroquine or hydroxychloroquine at Sukhothai Hospital between
January 1, 2019, and December 31, 2020. Data collected included demographic characteristics,
drug dosage, duration of treatment, visual acuity, Ishihara color vision testing, spectral-domain
optical coherence tomography (TD-OCT), central threshold visual field (CTVF) testing, and
fundus photography.

Results: 180 patients who received CQ or HCQ and were screened for maculopathy
were included. Mean age was 60.19 years (SD 11.87). Diagnoses were Lupus 18.75% and
Rheumatoid arthritis 81.25%. From 180 patients, maculopathy was found in 8.89%
(Chloroquine 17.02%, Hydroxychloroquine 6.02%). 56.25% received CQ or HCQ for 5-10 years,
43.75% for 1-5 years. No maculopathy was found in patients who received the drug less than
1 year. 62.50% received daily dose in high risk range. Most patients were moderate visual
impairment 43.75%, no visual impairment 31.25%, and blindness 6.25%. All patients had color
defect. CTVF and TD-OCT showed Perifoveal pattern 43.75%, Parafoveal pattern 31.25%, and
Mixed pattern 25%. Only 2 of 16 showed Bull's eye pattern on fundus photography.

Conclusion: The prevalence of Chloroquine (CQ) and Hydroxychloroquine (HCQ)
induced maculopathy in patients at Sukhothai hospital is 8.89% (prevalence of CQ
maculopathy 17.02%, HCQ maculopathy 6.02%). Most patients received CQ or HCQ for more
than 5 years and the shortest duration that caused maculopathy was 1 year 6 months. Almost
all cases received high-risk doses for toxicity. Visual acuity was mostly moderate visual
impairment and all patients had a color defect. CTVF and TD-OCT mostly showed Perifoveal
pattern of maculopathy.
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Maculopathy group  No Maculopathy group

UayargUae p value
16 AU 164 Al
LN 134
%18 (AL) 0 (0.00) 24.(14.60)
Vi () 16 (100.00) 140 (85.40)
mqlﬁﬁ'a @); mean + SD 60.19 + 11.87 a7.72 + 16.24 .001
g 002
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60 -69 U 3 (18.80) 27 (16.50)
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¥iinveaeniiléisu 034
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svgsaldsuen 010
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neniildyuseur
CQ lsiiAiu recommendation 0 (0.00) 0 (0.00) NA
CQ 1A recommendation 8 (100.00) 39 (100.00)
HCQ lsitAiu recommendation 6 (75.00) 119 (95.20) 074
HCQ A recommendation 2 (25.00) 6 (4.80)
TsAfisnwdie CQ/HCQ*
Systemic lupus erythematosus 3(18.80) 79 (48.20) 034
Rheumatoid arthritis 13 (81.20) 68 (41.50) .003
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Diabetes Mellitus 1(6.20) 12 (7.30) 1.000
Hypertension 7 (43.80) 39 (23.80) 128
Chronic kidney disease 1(6.20) 9 (5.50) 1.000
Cerebrovascular accident 0 (0.00) 1(0.60) 1.000
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a;m%’umw%’mﬁaumﬂ Chloroquine tag Hydroxychloroquine 31uau 16 AU (Saeay 8.89) daulua
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M135197 2 Demographic data 84 U787 Lasun15T1938315001983 05U 1NTAd 013N EN
Chloroquine %38 Hydroxychloroquine

Chloroquine Hydroxy 394
%’ayja'ﬁug'm (8 AL) chloroquine (16 Aw) p value
(8 AL) N (%)
LN NA
98 (AU) 0 0 0
NEYS (A) 8 8 16 (100.00)
og 580
<50% 0 2 2 (12.50)
50 - 59 1 4 2 6 (37.50)
60 - 69 U 2 1 3(18.75)
709 uly 2 3 5 (31.25)
Tsfisnwee CQ/HCQ* 1.000
Systemic lupus erythematosus 2 1 3(18.75)
Rheumatoid arthritis 6 7 13(81.25)
svenaflasuen 315
BiAu 1Y 0 0 0
1-5%9 3 4 7(43.75)
1N 5 U 5 4 9 (56.25)
ReTET U e T 007
1311Au recommendation 0 6 6 (37.50)
1A recommendation 8 2 10 (62.50)

*CQ = Chloroquine, HCQ = Hydroxychloroquine,
** American Academy of Ophthalmology Recommendatlons wuz1TuReT LS us T ud
amwusmmmLammmmimmma“am‘umwmmaam Ao Hydroxychloroquine > 5.0 mg/kg real
weight Wlag Chloroquine > 2.3 mg/kg real weight

NAN9T 2 f\i’wmu;}:ﬂwﬁiﬁ%’um Chloroquine wag Hydroxychloroquine inn1g3nsu
Ao $1uan 16 518 wudilderdnan nquar 8 918 Inewdudvdeiomn drsegliiseiu Tas
ogflutaseny 50 - 59 U (Fowar 37.50) waw 70 U Fuly (ovas 31.25) wudilden CQ uay HCQ
Tulsa RA 110077 SLE vanueldenduszezinaiuiunit 1 9 Samanunngdendn Taenuis
szoznansldeniiuuasinlinunngasuniwmdeuniniu Taewusesay 43.75 11 1-5 9 uax
Yovay 56.25 Ido1uunin 5 T fUaeifianganiunmdadenld$usuinen Chloroquine Lade



és ’Jﬂiﬁ’li’a‘wEJ’]ﬂ’]ﬁﬂiﬁ“lm’]wiiﬂwm‘lj’]aﬁiﬂma Journal of Health Sciences Sukhothai hospital

[_\A U7 1 atud 2 (WWNAY - FIWAU 2569) Vol. 1 No. 2 (May - August 2026)

4.72 mg/kg real weight (SD 0.97) wag Hydroxychloroquine \ae 4 mg/kg real weight (SD 1.18)
TnenugUaenlasueifnuuaiuuedt 9w 10 au (Gevaz 62.50) Wudtedldiue Chloroquine
AL (8 AY) wavUaedllasuen Hydroxychloroquine 2 Ay

113199 3 clinical finding TugUeaasun1ndmdeuaineg1 Chloroquine wag Hydroxychloroquine

Chloroquine Hydroxy 394 p value
Clinical findings (8 AL) chloroquine (16 AW)
(8 AL) N (%)
Visual acuity 277
No visual impairment 1 4 5(31.25)
Mild visual impairment 2 1 3(18.75)
Moderate visual impairment 5 2 7(43.75)
Severe visual impairment 0 0 0
Blindness 0 1 1(6.25)
Color vision defect 8 8 16 (100.00) NA
Presence of Bull’s eye in fundus 1 1 2(12.50) 1.00
photography
Pattern of maculopathy 456
Parafoveal pattern 3 2 5(31.25)
Perifoveal pattern 2 5 7(43.75)
Mixed pattern 3 1 4 (25.00)

mﬂmiwﬁ 3 Lﬁaﬁamm5@é’ﬂwm“ﬁmwwumméﬁﬂiuﬁﬂaaﬁlé’%’Uﬂ’ﬁ‘iﬁﬁ]ﬁ%d'}ﬁﬂnvw
Sunmdadeuninen Chloroquine wag Hydroxychloroquine muaﬂwmvmaﬂamlmmemmu

el

1) sEAunTsNBLIIY (Visual acuity)

deRansanszdunmsueniuvesiUaeildiunsidedeiniianzansuawdadenaine
Chloroquine waz Hydroxychloroquine $1uau 16 Au wuin diulvgifisziunisusaiueglusgeiu
moderate visual impairment s 3Lneudt The International Classification of Diseases 11 §1uu 7
AU (Sowaz 43.75) 5998911 Ao luilAuunnsoaeIsTAUNTUBLY §1UIU 5 AU (Seuay 31.25)
wazdliUaey 1 au (Seva 6.25) ﬁﬁizﬁUﬂWiNQQLﬁuag”luLﬂmsﬁ blindness

2) nsuaaiiud (Color vision defect)

i{ﬂaaﬁlﬁ%’umﬁﬁaﬁ'&'jﬂﬁquﬂ%’umw%L?{amm Chloroquine wag Hydroxychloroquine
Nn31e 91U 16 A (Foeay 100) avanuauRaunflunsuaiiud (Color vision defect)
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3) sUuuuANuEaUARaIN CTVF uas TD-OCT

HAN15M533 CTVF wag TD-OCT wugUuuuaudaund 3 3Ukuu lawn Parafoveal pattern
91U 5 A (Fowaz 31.25) Perifoveal pattern 911U 7 Au (Foway 43.75) Liaz Mixed pattern 3713 4 AU
(Sovaz 25.00)

4) ANYUZIINANA18IUITANAN

911N19M5293 Fundus photography Wudnwuy Classic Bull’'s eye 91U7U 2 AU (F98aY
12.50) Im&ﬂu;ﬁﬂwﬁlﬁ%’um Chloroquine 971u3U 1 AU ay Hydroxychloroquine 31u3u 1 AU

mﬁﬁaé’a@ﬂwﬁlé’%m Chloroquine %38 Hydroxychloroquine 31da11gaasuninda
Aowdlefenufinunfivesnanisngia CTVF (Computerized Visual Field) 911 24-2 uag TD-OCT
(Time — domain Optical coherence tomography) iugmwuﬁaamé’aﬁ’uﬁ”’aﬁlu CTVF wag TD-OCT
ernnsdnunil Lﬁaﬁmam’swawﬁﬂwﬂnxqm%’umw%’mL?iauﬁgﬂ 16 AW NTUT FNTALUSHE
msnveendu 3 JUkuy il

1. Parafoveal pattern Aia CTVF diA11uiaunfiegeda 2-7 891 wag TD-OCT WU thinning
outer retina Aelu 2.5 mm 910 fovea

[
(XY

2. Perifoveal pattern g CTVF fiadnuiiaunfogd s 8 asrroonly wag TD-OCT Wy
thinning outer retina #1931 fovea 11NN71 2.5 mm
3. Mixed pattern Ao WUAIMNHAUNANILUU Parafoveal pattern wag Perifoveal pattern

aufulusReIiuy

- B | B34 EEEE
i $--e-0 EEEEsE
- W [ JEECE B | EEEEE - -EN
IR - I ] i < el - - AN H EHEE [ 1|
-l - 5 - |- - -mnm B PR e Bl
" O s - |- - - -l
Bl s - |--m g -|-EN
e EEEm ol e
Parafoveal pattern Perifoveal pattern Mixed pattern

gﬂmwﬁ 3 guuunan13n33 Computerized Visual Field (CTVF) vun 24-2

nan1sane wun d@ulueldu Perifoveal pattern (Sepaz 43.75) 5098911 Ao Parafoveal
pattern ($owvaz 31.25) uay Mixed pattern ($omay 25) @onAaIiuNISAN®IT0Y Lee DH. Laznuz®
RER H U8 8 Tu 9 Au daduidaunduuy Perifoveal pattern 9 American Academy of
Ophthalmology U a.A. 20112 eauuzilulyd CTVF auia 10-2 Lﬂum%aﬁdumﬁﬁaﬁam’azﬁ;m
Supmdaden wireund a.A. 2016 American Academy of Ophthalmology Recommendations®
TrAuuzilngan aasly CTVF vuae 24-2 Tunisasiaunu lagawiglugniody wsiglususis
loifgaznuauiaUn@luguiuy Perifoveal pattern lsanninvuAdu uaz pattern fanaiena
psralamuly CTVF 9w 10-2 annshnwlulsmetunagloviel 14 CTVE 24-2 Fadumsnsnany
aenfnTeRToUAgBImINIIINTT LarATIINUANANRAUNALUY Perifoveal pattern 92813inT79
Fadonugthonmegnsunmdndenldisty



N '3’]i’c‘i’]i'WlEJ’]ﬁ’]’c‘iﬁliﬁ“llﬂ’]WIix‘iWEJ’]U’]ﬁﬁI‘lWlEJ Journal of Health Sciences Sukhothai hospital
7
[_\A U7 1 atud 2 (WawN1AY - FMAY 2569) Vol. 1 No. 2 (May - August 2026)

89

Parafoveal pattern Perifoveal pattern

Mixed pattern
5Un# 4 JULUURANT5M5IT Time — domain Optical coherence tomography

MAANEIeUsEamMAMUSNYNE Classic Bull's eye 1o 2 au TnaiduiUqoi lasu
Chloroquine 1 Au (Lsue u1uIn 7 U 9 wiieu seAunisuetiuegluinuel moderate visual
impairment) wazidugUaeldsuen Hydroxychloroquine 1 au (WSugnuuiu 8 U 2 wieaw seduns
ueaiiugluinaust blindness) aziiuldinnisnsnaeuszamaniiomdnuas Bull's eye 819A2
AnunAvesgniunmdaliluszesBudiu esmndnuardinansinnsanudedimafinunivesgniy
amdaideudnann wassziumsueadiufianasnnidn

UMM 5 dnwaizues Classic Bull's eye 31NN150539038010a1890UT8a190N
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anus1eNa

NnmsAnwEheldiunmsnnaniiefnnsosmnmzgaiunmdaden s1um 180 Au nuin
funefildfunisidadeindnnzgesunmdaidon 16 au ududeionun sediflofinnsunguae
I¥3un1snsramsiavun 180 au dulnafunends (Zovas 86.70) awﬁaaufmﬂﬁﬂwﬁwumﬁu
fuaelselungualianaglsadeidonsunoss dadulsainilugudennnitfue faeiinggasu
awdadenilonadugudsldinnniy

Wuﬁﬂwﬁﬁmazﬂm%’umwﬁmL?faua]']ﬂaﬁ Chloroquine way Hydroxychloroquine 91147U
16 au (Fovay 8.89) 1w U8 la$usn Chloroquine Yasay 17.02 uaziiug U la ¥y
Hydroxychloroquine Sovaz 6.02% %aﬁuaﬁ’wmuﬁqmdwLﬁaLU?EJULﬁ&JUﬁ’UNamsﬁﬂmﬁu Melles
RB. uazA:’ S1891UAINYAYDINSIANA1IE AT UNNTRId suwasvialan Uszunuiesay 7.5
n1sAn¥1ves Wolfe F. uavaaz® WUﬂ’J’meqﬂsuaqmsLﬁmnza;@%’umwsﬁ'mL?iaumﬂ Chloroquine wag
Hydroxychloroquine $88ay 6.50 N15ANYI1Y9Y Lee DH. LazAe WUANYNYBINITLNANIY
fananfosay 4.10 uilllowSeuifisufums@nudufiviludsemelng anuynuesnsiianiie
M4Na1391n81 Chloroquine §4n31 Hydroxychloroquine aamé’mﬁ’uﬁ’uNamiﬁﬂmﬁ”iuﬁﬂw
Tsanguragledis nsnwives Tangtavorn N. WagAny® Ny INg188U0ULAUNUAILYNYDING
Annnzasunmdniden Yevay 8.09 FdlndiAssiunansAnululsmeuiaglais msAnwives
Vilainerun N. waganiz® TufUaeilssme1unauidud nuanuynvesnsiiannzaniunmdaien
97n81 Chloroquine Wag Hydroxychloroquine $98ag 20.63 Lag 2.59 Aua1iu

FUhegasunwdadendiulngléSusiszornaiuiunit 5 U (Fevay 56.25) 59983 Ae
leuendsszaziaan 1-5 U (Gevay 43.75) linufuasiinnzeasunmdadenlusedldsueunly
Au 1Y neszeznaniléfuentesianiinunnedsan Ao 19 6 ou Tuvueiinanisinuves The
Royal College of Ophthalmologists recommendations on monitoring for hydroxychloroquine
and chloroquine users in the United Kingdom (2020 revision)” Wu1 ANYNVBINITLANNIZIA
%’Umwsz?’mLﬁ'aﬂu@mé’%’ummumﬁ 5 3 Uszurusesay 7.50 #1991nAmerican Academy of
Ophthalmology Recommendations on Screening for Chloroquine and Hydroxychloroquine
Retinopathy (2016 Revision)® a3ul131 msiinaudemesiessussameduiusivssesiianly
mslesuen fildsusnnduszeznat 5 U faudssiensiinmiuidemesessuszamantiosniy
Yoway 1 fildsusnunuiu 10 ¥ fanudssdensifinanudemesesstsrainm fovas 2 uay
arundesazgedududosay 20 ludfild¥uenuiu 20 9 SdimuusiliGunsadansesniizgniu
awdadoulugaedldsue 5 Y Tuly dmsunmsfnuluedety 91nn1sAneves Eo DR uay
Any® YimsAnwisemanmald linuanzasunmdadenluduioldsueliiu 5 U uazwy
amzasunndnideslugtiedlafuemnidussezina 5 U fevar 5.20 WewSsuiisuiuaznuin
msfnuiftheiunldufiisAnnzgasunndadeninniumuszernafldsusmnduienty
MsAnwdy wissezaiBunuauRaUndnusINIINsAnEBue A wulddausszosaandilasy
endalaifie 59

e eusuiunisAnerludszinelng Tangtavorn N. wazams® ¥1n15Anwldl
uvninedeveunnu wuin lufithefiinnzgesunmdaden Anadeszeznadifieldsuen 1.98 U
Famsafufunsinwduiviludssmalng ldud nsfnwives yuind gdads® uaznsfnwves
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Leecharoen S. wazag' AnugUien1izasunmdaidenlansunlasueunlads 5 U Fenseiu
= Y7 a o DR o X a & A v Py oA =
NANYIY AIUNTENATIIARNTOIRUIELITU InesunsiasusderUislasueselliown 1 U 9

Frevhlmidadunneillas wastisanlonianisgadenisueiiula
WenasanvuInvese il Uielasusadu 81989m1u3uIne19 American Academy of
Ophthalmology Recommendations3 wuzivueenlasusie TunduiusiuaNdssgesianiIsiin
ﬂ'n“amwmwsml,aam A9 Hydroxychloroquine > 5.0 mg/kg real weight ay Chloroquine > 2.3
mg/kg real weight Wu71 mﬁh8‘1/1191iuiwummaqmwmuuvmwwm 10 518 ($ovaz 62.5) laglu
ﬂqw‘gjﬂwmimum Chloroquine mmaquumwwmamu IR LASUsaTuLInNNTY 2.3
. a . 9] YY) = o & o
mg/kg real weight 1n318 Qa8 4.72 mg/kg real weight #9AAABINUNUNITANYIVDY YWIAU &4
a_10 ! o A ada o 8 Y a 1y = = A v i Y] |
a5 wuirUaduidsaniinaviliiingasunimdeu Ae awnenlasuuinndi 4.6 un/nn./u @l
nauiUaeilasuen Hydroxychloroquine 110N 5 mg/kg real weight Tun1sfinwiiiiiiies 2 1o 1
Tu 2 519 WWudiinunneggasunmdadenluvaeiilasveunidunaniosniandies 1 U 6 hou 9z
< A Ao o [ = o Yo aa a al =
wiuEUiendaasuamdadendiuiuinn losuelurueniinnudedas enadewnainaulned
wnalasaswasimindesvilinweefilasuleieuivimindasdaduunngs wasdumena
advayuran1s@nwiviludszmalngimuUaennzyasunmdmdeuldisinindlawiieuiv
= & A
nsAnuluNunDY
AUdeninngansunmdadenaingn Chloroquine Uag Hydroxychloroquine f156uUn1s
UoUUNA19AUY Aaus lilfinaneseAunisueaiiu 5 au (Sewag 31.25) lUauieseaunisuoadiuanas
sgluinaudiniven 1 918 (Souar 6.25) undiulvgaziin1sueaiusydu moderate visual
. . o A a ' 1Y) A v Yo A cs' =
impairment (Segay 43.75) Waiasansiudussesianfigtheldsue wui guiesenniven 10y
Alasveunduszezaiuuiigalunisfinuil e 8 U 2 weu {Uiennseninneyasuainda
A a a G- .. ¥ . 2/
@ou ms1anuAURaUnG Tun1sueaiiud (Color vision defect) 91nN15M329978 Ishihara test Wl
2 v Ao 9 B < v O L. ~ & A A | )
wduUieliiseAunsuesiivanauasiny feadun13nsia Color vision Faluiasasiloagamils
Agaelun1sAnnTes Wel American Academy of Ophthalmology Recommendations® laiwug il
Color vision 1JuiasasilelunisAnnses Wesnianusinzianzastos aeiudeenatunlddu
w3esdlaeigAnnses walianunsadnladlunisidadsla
wiulddndUieiilasunisnsaaiiedansesnnzgasunmdaden aglasunisidadeniae
faNaN29813959A157 ASNUANNARUARAINNTTASIA CTVF wag TD-OCT W a1unsansaanulaisa
! a v ~ 3 = = S v = Y]
neufigUigzdanuaiusalunisusadiuanas deluns@nwiddyUqeds 5 518 (Sewuag 31.25)
7inu7n §elUfin15anasveesEAUNITNORIAY AU N15ATIVAANTINUIEVNTI87 LA U
Chloroquine %38 Hydroxychloroquine 9819@LIL@NaRINLUINIINITAINTIVANNTOIETI0an
Tonnansgeyidenisueaiunisliegiwnn

ayunanisAnen
v v d' Y £ | v ¥
A1UYNYBIN1IERATUAMTaLE aulu Udelsanerunagleievindu Sesay 8.89 lag
Chloroquine fiAMuYngenn Hydroxychloroquine ag1sdaiau dulngfldaruiunit 5 Y wusqgn
a a a Yo Ao a a aa ' a a .
119 6 oy wazlasugnluvwnilianudssgs anuinUuninnuuesfianfe Perifoveal pattem
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darauauuglunisiinanisideluly

1. msidunranfousnd e Uasldusmudaliiiu 1 9 waznmadansosdardamn 1
6 Wou sz Tmnniulugthedldfueuniiu 5 9 wiedildsunueidauisawomainn e
n3unmdnidon dosnlunsdnuninud 1) AugnTigevesnsiinanzgnsunmdaidenainen
Chloroquine %38 Hydroxychloroquine lugUasfiunfunssnuilulsamenuaglovis egiifesay
8.89 2) feiifinmzaaiunmindeuiaiigregi 1 3 6 Weu 3) fihedwluglisueluruedi
A esgesianistinnnizgasunmdaden 4) seiunisusafudiuninegluinasi moderate
visual impairment 5) Nns1edAuRnUNAveINITHBILE way 6) JULUUANERUNATEY CTVF
wag TD-OCT 1Juwdia Perifoveal pattern 1Mnn71 Parafoveal pattern

2. dosdloflflumsnsadanseansld CTVF vunmetnatios 204-2 waz OCT vuneesties
512*128 iflelvianansansanueuiiaunfvesgaiunmdnideslénn pattern

foruauuzlunsiisafedely

msfnuiidaddedidn Taun Wunmsfnwuuufuteyadeunds enafifudssuniuiidana
dedoya Toyaursdrulinsudiu ia3eadefldlunisnsrsusviadslaleiad eadefiuuzilnld
Lﬂummgmmimw (American Academy of Ophthalmology Recommendations kugnlwld
Spectral-Domain OCT usiip3esilofildlun1s@nwiilde Time-Domain OCT Feilauazisuatos
n11) MstinsAnwinuuludnamtn (prospective study) fﬁ’muﬂLmeamsLﬁUsﬁmﬂaLﬁaﬁﬁﬂ@hufdi
sunu wazvnndnmsitauedesiienldlunisnsn evdielildseazidoateyaiiulssloviunn
A
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