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WQUszasn: aSeufisuauwiugilun1sdanseas chloroquine maculopathy 5%i1a Color

Vision Test fiu Amsler Grid Test
g‘ULL‘U‘UﬂﬂSﬁﬂ‘U’]: Cross-sectional descriptive study (Diagnostic test)

Fnsenwr: uTuteyaiily deyamenatin msnsavatuansm Color Vision Test fiu Amsler
Grid Test Tugfthelsadenielsaimifsiildiuen chloroquine wazandumsnsiasnuwunundny
15INEIVIANLLETTENINNABUNNTIAN D9 AAIAN 2559 TAT1eRToyalBanssaul  uagliasen
Wisuiguauuiuglun1Annges chloroquine maculopathy %313 Color Vision Test fiu
Amsler Grid Test Tngl435n13mnsaaatuanenn (Automated visual field) Wusnasgrulunisifade
chloroquine maculopathy Tugihennsne  Wisuilsunadnsanwauzifnuues 2 nguuazuand
ToyaUTuIMIY I1UIULAZTEEAT IIMUNANUNGN LALNAADUAIULANATINMIE exact probability

o w

test NITzAutyEIRyNIEna 0.05

NaNISANEN: Q’ﬂwﬁié’%’u chloroquine saun 111 518 \Jumesendgdusasdiu 1:4 (e 23 518
: 1 8 718) 918iady 53.4x11.1 T devsTvaanislésuen chloroquine Ae rheumatoid arthritis,
systemic lupus erythematosus Wag scleroderma i%ﬁumEJG]W&Eﬂ?EJd’JuIMaJagﬂde 20/20-20/70
HAN5AANTY chloroquine maculopathy lagld Color Vision Test $iAa1ula (sensitivity) g4n31
Arnsler Grid Test (48.1% VS 7.4%, p<0.001) luvnizfinnusiwng (specificity) Taiwmnsinai (100%
vs 100%, p=1.000)
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f3U: Color Vision Test fiaulalun1siiadun1ig chloroquine maculopathy g4n31 Amsler Grid
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Ad1ARY: N15ARNT®Y Chloroquine Maculopathy, Amsler Grid Test, Color Vision Test, Retina,

Visual Acuity, Diagnostic Test

Abstract

Objective: To evaluate the accuracy of Chloroquine maculopathy screening compared to

the color vision test and the Amsler Grid test
Design: Cross-sectional descriptive study (Diagnostic test)

Methods: As part of a retrospective cross sectional design, patients with systemic
rheumatologic and dermatologic disorders receiving oral chloroquine were included at
department of Ophthalmology, Phayao Hospital between January and October 2016. The
baseline characteristics and clinical parameters were collected in addition to the 10-2
Humphery Visual field test, which is considered gold standard for the diagnosis of
chloroquine maculopathy. Accuracy of chloroquine maculopathy screening was compared

between the color vision test and the Amsler Grid test by using the exact probability test.

Results: Of the 111 patients who received chloroquine, the male to female ratio was 1:4 (23
male : 88 female) and the mean age was 53.4+11.1 years with mostly the 20/70 to 20/20
visual acuity levels. Indications for patients receiving oral chloroquine consisted of
rheumatoid arthritis, systemic lupus erythematosus and scleroderma. The sensitivity of the
color vision test in screening of chloroquine maculopathy was significantly higher than the
Amsler Grid test (48.1% vs 7.4 % respectively, p < 0.001) with no difference in the specificity
(100% vs 100 % respectively, p = 1.000)

Conclusion: The color vision test had higher sensitivity for screening of chloroquine
maculopathy compared to the Amsler grid test. Color vision test may be a very helpful clue
for ophthalmologists or non-ophthalmologists in discovering chloroquine maculopathy
especially in the primary health care hospital due its easy method for clinicians to carry out

and for patients to perform the test.
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Chloroquine 1 Juenildlunisshwlseunanies e nfignd anti-inflammation 34iinns
WanlglugUaenay rheumatology waw dermatology watnaLALaAAAiUgNA (ocular intoxicity)
9zLARY comnea, ciliary body uag retina 1aw9l cornea 2%l intraepithelial deposition 8381
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chloroquine szmwﬂmdmwaqLﬁuLLaﬁaU‘] A29lil (halos) Ware1n1sUALES (photophobia) W
M ¥ o v (Y] 1 2 [ . <
Llavilviszauansnugas” na191nugaen chloroquine 81n1sHaRAULAITOUS A3kl (halos) uaz
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niaUeIRealAsUNIINTIBN NRENENLEND dIUUSLIu ciliary body WuIn e ld chloroquine
o Y a v . . ' v v 1 !
luszereeoraazrlmiadynilunisueddndls (disturb accommodation) uafwulates Tudiu
Y94995UN M F08l3AALNUUTIN macula tnefienagluTuegil melamin Tutu retinal epithelium
(RPE) TuszezusngUisonavsdalifionnis sedvaigniund Lilensi9a1ua18n19gny paracentral
scotoma Tuszeenas aedinsayiden1svnauves RPE 11nTu n533498 RPE atrophy 59U macula
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358011 Bull’s eye maculopathy §U1898152AUA1EA1EAAN FULAUNITUOUAUATUYING LATNT
UpafiunouNa1IAuIzILgal awia Bull's eye maculopathy n1safiuvedlsnazliaansasnwili
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nauAuIlA detiy nsesavrumlsaliiaelussesusnuasligUienengn chloroquine uduigng
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Auuzt1uee American Academy of Opthalmology 1ud 2016° Twuzdilild n1snsae
atuanen(Automated  visual field) waz  SD  OCT (spectral-domain optical coherence
tomography) {unsinnsemanlunsmaneg chloroquine maculopathy usiedesilora 2 agns
THluamglsmenuiavunalug esandsadeutiunaaglunisnsiadedldyaansildiuns
Hnausuun @ Amsler Grid Test, Color Vision Test way Fundus Examination lailawugainaunlely
nsfnnseamdn esaindanuly (sensitivity) wazaud g (specificity) Tyifnefiazanunsam
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171518 Amsler Grid Test Tun13Annse9 chloroquine maculopathy WU AA1AIALIUEN
1% 1% 6 ) ] v .
Jeuay 98.6 uazAuliTosar8l.8’ NNTAANTOIYRIlIINEIUIaNEIET WUl {Uae chloroquine
maculopathy #lyiau15a81u Color Vision Test e $i1nnd1&Uae chloroquine maculopathy 1l

a11150974 Amsler Grid Test o

Pnsiniundsldnun fnuddeiidnussuiisuanuwivduazsumglunisda
N384 chloroquine maculopathy $%319 Amsler Grid Test ag Color Vision Test (Ishihara) Foifu
Qﬁ%ﬂﬁqau%ﬁ%ﬁﬂmLU%EJUL%Uﬂ’amujusj’ﬂumié’@mm chloroquine  maculopathy 581313
Color Vision Test #u Amsler Grid Test wioazlsinluasta Guideline Mﬂ’liﬁﬂﬂﬁaﬂﬂﬂ’mﬁ

Fudsenuen chloroquine lagtaniglulsanguianluidnwunme 1o Isane1uiagusy 3o

lsamguIaduaSLaUNINTERUAUS

ad
A5n15ANW

sULuunsAinwndu  Diagnostic test lassausiudeyaainiivszileudaunds (Cross-
sectional) ﬁﬂwﬂuﬁﬂiaiiﬂ%aw%ai’iﬂﬁmﬁﬁmﬁ%’umChtoroquine %39 Hydrochloroquine  Tu
Tsswgunangien sausifousnsey we. 2559 89 31 patau w.a. 2559 lnedadihedilsaname
Usvamnn 1y wwwnutusetssamnn  lsnseussamandenanengfiunntu fuasidudeiiv
fuaeiitiuseSaunduiineuszamaangtime flaefildsueviinduiienaiinasessuszanan iy

Ethambutal 88n31AN15AN®N

N150152AVUNDUNITN TN
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AUEYNTI89IATUNIINTIA 6 Tunou MNEIRURAT (WNWQTT 1)

1. sgauanem (visual acuity) LagInAuAUgNAN (intraocular pressure)
2. N139533 Amsler Grid 35139539 WigtheUaneuiiazdng igUigdedigansinans

;%4 =

Y99 Amsler Grid umiligUieg i wduseus aiin1stadeavseld nsuvana o1

1
aaa S A

fuaeudunsaiiogsouq 9n s Lifdoaden dod Und widifudududnde
vowndrdladranils o1 Anund

3. 1159523 Color Vision 381159573 14 Ishihara Pseudoisochromatic plate %ila 24
witu Tnsvaaouifios 17 uduwsn Witaesunfeuduiaaesm nswdana igae
gildasuiie 17uky St Und withenuRall 1 ueu lu 17 wiu et Aeuni

4. Pigment #i cornea (cornea verticillata ) n57a8e slit lamp

5. MInsavefunm fuaennauazldiunsvenstiuniionsasseiunimlaedng
wwng d13udinisildeuntas IRPE atrophy @wwsiSuuiudu hypopismentation
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2o & I a a a Y ] & . .
30U° fovea AIALUUNAULINNAUNG WAnILRULUY  hypopigmentation 58U¢) fovea
1 [ N =] < 5 . [ @ v < I a a v
DYNVALIU UIDLAULUY Bull’s eye macular lesion 1ntau AaatdunguNaUNsTALIY
6. NIRTIVAUAIAT ( Automated visual field ) TN1TNTID ATIAAIULATDIATIVAU
a1um1 Humphrey lagldlusunsy 10-2 with white target ilosningUlelasunis

veeium Fladngheuvitlueinddnly

Tusniaseifldnsmseauanen (Automated visual field) {u sold standard Tun1s3tads
wazuvsfviseenidu 2 ndu Ao nquiliintizmaculopathy waznguitlifin1ag maculopathy
funoun1sns1a Amsler Grid Test wag Color Vision Test aakazwlanalaeng1uanYUHURNIS
a1 13w blind investigator @1un15As19a 11@1871 (Automated visual field) asaalagnerunala

UfuAneen wlanalaednuunng

AT UIEToyalUIe U UNAANSANUENIANYIV0Y 2 NHuLazkARIUalAUSUIMAY
FUIULALTDYAY TIMUNAUNGY LALNAADUAIIULANGIINIY exact probability test #Aszsiu
WednAyneadia .05 significant WAAIAIINYNABIVBINITNTIANIBAT Sensitivity, Specificity, ROC

area, PPV wag NPV
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WHUNH 1 FumauNIARNTeY chloroguine maculopathy

Study flow

Eg‘l'J’JSJ RA, SLE, scleroderma nlasuen CRQ + Hydro CRQ
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1. Routine eye exam
= szauaenn (VA), Anuaugnan (Tn)
® 97U Amsler grid
" g7y color test
® %9739 comnea ) pigment
B 5539995UNN
B $57987UdYA1 (automated VF)
1. ﬂﬂaaﬁﬁﬂmmmq optic nerve
= AMD
®  optic neuritis
v ®  ¢claucoma
KUIRHLNEUN "y ue1 Ethambutal
2. gUrenilulspnnuend
Fadedu CRQ FadeIndu normal macular
Amsler grid - + +
Color test - - +
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NANISANE

fUrefl#5uen chloroquine wazu13un15n3195n W fReansIagUasuen unundny
Tsanerunangen d9rwau 111 919 10u oo - vdls Tudnsndau 1 : 4 (e 23918 : W 88318) L
¥1enguifianig maculopathy  fu1nndinguitldining maculopathy 8¢ 2 1vin @a1az
maculopathy 27.8% : lifln1gmaculopathy 14.0%) LWﬁM@aﬂduﬁﬁmw maculopath fiaenn
ﬂ&jmmﬂﬁmw maculopathy (3017 maculopathy 72.2% : 13iiin11¢ maculopathy 86.0%) &t
fiflongtiosiian 15 U geflan 79 T o1giade 534:11.1 T fuaevisananguaulnajiiongeglutag
45-59 ¥ ({ln17g maculopathy 61.1% wazluiin1iz maculopathy 56.1%) WU ﬁﬂaaﬁﬁm’;z
maculophathy ﬁa’lQLagaq\iﬂ’i’lﬁﬂ’wmajﬁﬂﬂz maculophathy  ag138itdedAgy (p=0.011)

(miwﬁl)

sefuaenvesiiaoieansngy dnluajeglurag 20/20-20/70 wu  Pigment i cornea Tu
ﬂfjmﬁﬁm’w maculopathy 11007 wazlidnyu Pigment 7 cormnea 1uﬂ6juﬁ1ﬂﬁm’w maculopathy
inniegeiiifdify (P=0.001) vefunwlunguiliifinng maculopathy ve¥unmdndnnau
(100%)  lunguiliinnny maculopathy dwlvgjaeiunmilinisiasuuas Tnsfinisiudsuutas
dntosneq fulUAsunUasdaau AiSendn Bull's eye maculopathy (38.9% fu 37.0%) daudn
24.1% $l9o¥unmUnA N1579529 Amsler  Grid  uag Color  Vision Test Tunguiilaifinnng
maculopathy NanN9ATIae Amsler Grid Test waw Color Vision Test Unfivaa (100%) Iuﬂfjmﬁ'ﬁ
A17% maculopathy Nan3ASIaa Amsler Grid Test uaz Color Vision Test AnuUnd 7.4% uae
48.2% S (1151971 2) IUﬂEjmﬁﬁﬂﬂaz maculopathy WusasunmisuAaund 21 518 Tpedl
Amsler Grid Test wag Color Vision Test RaUNA 1 kag 7 $I9AIUEINU WUIDTUNNRAUNATALIY

20 518 el Amsler Grid Test wag Color Vision Test AAUNR 3 way 17 518 (mswﬁi 3)

HaN13AANTas chloroquine maculopathy Iaeld Color Vision Test faaula (sensitivity)
9N Amsler Grid Test (48.1% VS 7.4%, p<0.001) Tuvauzfiaus e (specificity) Tuunnsnafiu
(100% vs 100%, p=1.000) PPV laiunnsinafiu (100% vs 100%, p=1.000) NPV Color Vision Test
g4n31 Amsler Grid Test (67.1% VS 53.3%, p=0.037) (P59 4)
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M13197 1 dnwaueialuveiae

dnwazialuvasuszens Maculopathy (n=54) No Maculopathy (n=57)  P-value
n (%) n (%)
LN
¥y 15 (27.8) 8 (14.0) 0.101
OIR 39 (72.2) 49 (86.0)
a1y (V)
N 15 - . 0.065
15-29 1(1.9) 5(8.8)
30 -44 2 (3.7) 8 (14.0)
45 -59 33 (61.1) 32 (56.1)
> 60 18 (33.3) 12 (21.1)
Mean (+SD) 56.1+8.6 50.8+12.5 0.011
a1514f 2 é’ﬂ%}ﬂﬁ%iﬂ%ﬂ@'ﬂ%
dnwaznaluvasuszeng Maculopathy No Maculopathy P-value
(n=54) (n=57)
n (%) n (%)
szAUaNEn (VA)
20/20-20/70 47 (87.0) 56 (98.3) 0.037
20/70 - 20/200 3 (5.6) 1(1.8)
20/200 - 3/60 4(7.4) 0(0)
3/60 - blind - -
Pigment i cornea
(cornea verticillata)
Tainu 22 (40.7) 42 (73.7) 0.001
Ny 32 (59.3) 15 (26.3)
Fundus (393UnW)
Uni 13 (24.1) 57 (100) < 0.001
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anwazialuvesUszng Maculopathy No Maculopathy P-value
(n=54) (n=57)
n (%) n (%)
Sufinund 21 (38.9) 0 (0)
RaUNATALIY 20 (37.0) 0 (0)
Amsler’s grid
Un 50 (92.6) 57 (100) 0.053
NaUNG 4 (7.4) 0 (0)
Color test
Un 28 (51.9) 57 (100) < 0.001
NaUNG 26 (48.2) 0 (0)

M13799 3 WARITIUIU Amsler Grid Testiaz Color Vision Test AnUnd Anulusesunmszezsngg

ANWUZIDIUNIN Maculopathy Amsler Grid Test Color Vision Test
(n=54) NaUn® (n=4) NaUN® (n=26)
n(%) n(%) n(%)
95U WUNG 13 (24.1) 0 (0) 2(7.7)
FaSunSuAAUNR 21 (38.9) 1(25.0) 7(26.9)
vTUNNRAUNATALIU 20 (37.0) 3 (75.0) 17 (65.4)

A15199 4 LUSeULeUITNSIUNINR85E1IN9NSEY Amsler Grid Test fiu Color Vision Test

(n=111)
Amsler Grid Test Color VisionTest P-value
Sensitivity 7.0% 48.1% < 0.001
Specificity 100% 100% -
ROC area 0.54 0.74 < 0.001
PPV 100% 100% -
NPV 53.3% 67.1% 0.037
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unIansal

lumsuiRauiniugn nnsguadUienlasuen chloroquine fdadnaiiuntemiaiy
nenTIdelusseuatiuilan seuing Color Vision Test iU Amsler Grid Test duluufainuuiugn
lun13AnNsed chloroquine maculopathy laaniniu teaglaman1sfinwunldusulsenisusnig

nuadtin ieuselevivesthenlasuen chloroquine sigly

N1TAANTOINT  maculopathy  91AN155UUTENIUET chloroquine ABYIN1TNTIANTOL
AzldEn LUIINNITINTZAUAIBAT (visual acuity) $192301978 slit lamp tien1 pigment Tudu
intraepithelial 484 comea (cornea verticillata) #4617 cornea verticillata UhildTuegivyuin

O} . . QAIQJ d" o7
(dose) W3asz821781 (duration) Y8381 chloroquine NISulsEMuLazlongnenfazansameluls

' I '
= 1 v v A

. = 9 1Y 6 . 2
FI19970 macula MUY LUBATIINY cornea deposit mluimauwiummqmm chloroquine
faudl cornea deposit Famneisignavanlusrsneldlavsvenin insidsundasil macula ue
A 1A . -] 1 & A 1 4 Y [ 1
Wenwuall cornea deposit  ALUUBINITUAAIDENUTINUIIN  AolATUN1TRTIDTUNINBENS
° 3 a v Y <@ ' Y aa | a v )
adnane” lwadevesfUlelsameruiansienasiiudl JUaein1dg maculopathy wudn dfuldl
cornea verticillata 31uulndfesiu (59.3% fu 40.7%) gUae7ilifin1g maculopathy wuin dfu
14ifl cornea verticillata Tugns1diu 1:3 (26.3% U 73.7%) satu 1513413101 cornea verticillata a1

Tafluns Tun1sAnnses chloroquine maculopathy

M3nTIaResuNMaTIlaeNIsTEEI AR T NSAsULUAEY macula fawfive
O Bull's eye maculopathy Unflun1sAnnsasnn chloroquine maculopathy t51azlildn190599
sasunmdunisAnnsesman Tun133fide chloroquine maculopathy @wsLNs 1 sensitivity N
N33 UE8A (Automated visual field) A1m529ua7 Wull Bull's eye maculopathy Afie3 wu

FlU wanedn finnag maculopathy tiduiaunu aunsevial wide-spread RPE atrophy TUwés Tu

[
¥ 1 =

3Fell {UheNfin1ie maculopathy Wu31 24.1%  aefunmund FeiUaenguiidadedndu

Y 9

maculopathy na1ua18aNRAUNG

. . . IS 8 i o v (% % - 1
Amsler Grid Test Tu guideline 2016 lauwugilildilunisannseanan esanliaunse
23,8 a . . = 9 ° & v o 1%
#3399 scotoma vuakEngle - anislu guideline U 2002° wnegnunawsidumadentimiiunly
fiu automated visual field yn¥ull 8198sdinsi Amsler Grid wldilunisdnnsonady usfliags

o

° . . i v ) Y] 3
WIUNUNIIATIA automated visual field Nl dunsdnnsomanyszamnny

Color Vision Test #578971471 Color Vision Test AaUnf @u1sansiataslu chloroquine
maculopdthy szagzusnle walilesainlyd sensitivity wag specificity wavanusaiaunflulsndus

W 15AY9 macula 150 1sAves optic nerve Fslilghunldidunisnnsesndn uandnisiluly
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Hunsnnseaaiumilioutu Amsler Grid Test Tusmidovaslamerunangionniall sensitivity 109
Color Vision Test gani1 Amsler Grid Test 48% : 7.4% agnsiiifdndiny (P < 0.001) drumdlsvrazan
910 Color Vision Test hlsiinendn TdmsSeuivestaedesnin lumileufu Amsler Grid Test 7
fosldauidilafunisSouifinnnnit laslanizegradauds fUrenguifinig maculopathy Tu
muiteiideudnsilongann (meansSD =56.1x 8.6) AidsazidlauaziFoudlunsmaaeudie Amsler
Grid Test l§annetu specificity y@awa Color Vision Test U Amsler Grid Test winffu 1009% il

P a v o M v v aa ) 9 . =
91N audduaseilld exclude fUaenfidymniavesunmesniununuds specificity 3veonungs

N13M3I98UE8AN (Automated visual field) 1 UuUN1M$I3 subjective test 7if sensitivity
GR @1 SD OCT (spectral-domain optical coherence tomography) DU objective test
specificity iga ust sensitivity laigawviinsnsisanuanen usfilsameruianzieon lifiiedes OCT
AUrennALILlEuinIInTIaaIua1801 (Automated visual field) 1unisdanseswan Tun1s3tiade
chloroquine  maculopathy 21791338 Color Vision Test finaula (sensitivity) Qﬂﬂi’l Amsler
Grid Test (48.1% VS 7.4%, p<0.001) Tuvaizfinnnusnmie (specificity) ldumnsneiu (100% VS
100%, p=1.000) FahithalHdunisAnnsemdn uslulssmenuagusunialsameruiadasuaunn

seAusuanegialna guisldannsaifunsluasiaduinuwunndls nsnsiadansesdaeg Color

Vision Test Atdunismiadanniaunia

Y o

Fosrieluide esannlsmeruiansendsldfiedes OCT Feodldurnisnsinaiuaian
(Automated visual field) weitiiasarnn1snsraaruaisni (Automated visual field) 1u subjective
test fadldmaouiuaranudilavesiing Fufihonduilionguin Suilifiheunseldannsari
19 613l SD OCT (spectral-domain optical coherence tomography) Fadu objective test fimnaay
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