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ASIAN AMERICAN OPTOMETRIC SOCIETY 
PRESENTS 

2017 Spring Education Symposium 
Sheraton Cerritos Hotel - 12725 Center Ct Dr S, Cerritos, CA 90703 

Sunday,April2,2017 

5 HOURS OF CONTINUING EDUCATION 

Agenda: 

8:00am - 8:10am 

8:10am - 9:00am 
(1 Hour CE) 

9:00am - 9:20am 
(20 min) 

9:20am -11:00am 
(2 Hours CE) 

11 :00pm - 11:20pm 
(20 min) 

11:20am -12:10pm 
(1 Hour CE) 

12:10pm -1:00pm 
, (1 Hour CE) · 

Welcome 
Andy Kongsakul, O.D. 
President, MOS 

10 LASIK Myth Busters 
SMILE ""'." Small Incision Lenticule Extraction 
Tom Tooma, MD, NVision Eye Centers 

Break 

Topography Guided LASIK 
Frankl,in Lusby, MD, NVision Eye Centers 
Choosing Premium Lenses in Highly Aberrated Corneas 
Understanding New Extended Depth of Focus IOLs 
Sheri Rowen, MD, NVision Eye Centers 

Break 

An Introduction to Fundus Auto-Fluorescence (FAF) 
Raman Bhakhri, OD, Marshall B Ketchum University 

Updates on Hydroxychloroquine Retinpathy 
Tina Zheng, OD, Marshall B Ketchum University 
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· Tina Zheng, O.D . 
. Continuing Education 
Asian American Optometric Society 
April 2, 2017. 

Updates on Hydroxychloroquine Retinopathy 

Summary 


Hydroxychloroquine and chloroquine are widely used medications, especially in the treatment of 
malaria, rheumatoid arthritis, and systemic lupus erythematosus. Although in the United States 
hydroxychloroquine, due to its lower toxicity profile, has largely replaced chloroquine, 
hydroxychloroquine is still recogniz~d to have ocular complications. Hydroxychloroquine 
retinopathy is classically characterized by parafoveal damage in a "bull's eye" pattern; however 
this is now recognized as a late finding. The use of newer, more sensitive technologies have 
allowed earlier detection and diagnosis. 

Guidelines on hydroxychloroquine and chloroquine retinopathy released by the American 
Academy of Ophthalmology (AAO) have helped standardize the screening process. In its 
newest guideline released in 2016, the AAO updated the risk factors associated with retinopathy 
and revealed that there is a racial difference in the clinical presentation of the disease. Instead 
of the traditional parafoveal pattern, almost 50% of patients of Asian descent present with an 
extramacular pattern about eight degrees from the fovea. Automated visual fields, spectral 
domain optical coherence tomography, multifocal electroretinogram, and fundus · 
autofluorescence continue to be the recommended screening tests for diagnosis. 

It is important to recognize that once retinopathy develops, retinal damage can continue to 
progress for years afterward, even if the medication is discontinued. Therefore early detection of 
hydroxychloroquine retinopathy is imperative in minimizing retinal toxicity and preserving central 
vision. 
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rina Zheng, O.D. 
Continuing Education 
Asian American Optometric Society 
April 2, 2017 

Updates on Hydroxychloroquine Retinopathy 

Outline 


1. General overview of chloroquine and hydroxychloroquine and its ocular side effects 
2. Incidence of hydroxychloroquine retinopathy 
3. American Academy of Ophthalmology guidelines, old and new 
4. Screening tests 

a. Automated visual field 
b. Spectral-domain optical coherence tomography 
c. Multifocal electroretinogram 
d. Fundus autofluorescence 


5. Case #1 

6. Racial differences in hydroxychloroquine retinopathy 
7. Pathophysiology 
8. Comparing screening tests 
9. Differential diagnoses 

10. Case #2 

11. Importance of screening , 

a. What happens after cessation of hydroxychloroquine/ chloroquine 
12. Cost utility of screening 
13. Summary 
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Ocular side effects 

,__• ·~······ 
Accommociative 
Disturbance

Corneal Cataract ReUnopathy 
Verticillata 

.,,.,.,..........._.,.__ 

:;::....,~a:._=-.~~°'J".:=:"'~~-::::.,a-~.:;=,:~rru,-,--......-..:~1.;.--.. 

Accommodative Disturbance 

• Symptoms of blur, diplopia 
• Reported wit.h CQ use 


. • Resolves after drug discontinuation 


"\ :~~· 

'&~~ --~,,-- '. 
·,'~1fi:';1),~}J 

Chloroquine (CQ)& 
Hydroxychloroquine (HCQ) 
• Widely used medications 

On World Health Organization's List of Essential Y" 
Medications . (

1 

• Initially prescribed for malaria ,(X)"~, 
• Later found to be effective for c, 

rheumatologic & autoimmune conditions 

• HCQ largely supplanted CQ in US ~( 
• H I 
. ~ N 

Corneal Verticillata 
• Ranges from diffuse punctate opacities to 

vortex-like deposits inferior 
• Majority asymptomatic 

<50% report visual disturbances (halos, photophobia) 

• Incidence CQ > HCQ 

• Resolves with drug discontinuation 
• No association with retinal toxicity 

Cataract 
• Posterior subcapsular cataract 

• Suggested association with CQ use 
• No reports with HCQ use 

= 

1 I 1c r l , • • ' ' , 
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HCQ/CQ Retinopathy 
• First case reported by Camiaggi in 1957 

• Classically defined as "bull's eye" maculopathy 

• "Bull's eye" now recognized as late finding 
• Damage typically begins in parafoveal retina 

and spreads centrally 

\ !i1•,,1i:,~.. ~-,.,·,r•r,,,,,• , .... ,~.,,-~,-.,.., ~,,,,~,•n,bt1\<\ _ , , , 

Incidence of HCQ/CQ retinopathy 

• 1207 patients 
• 0.08% with definite toxicity 
• 0.4% with probable toxicity 

• 3995 patients 
• 0.65% incidence 

• 2361 patients 
• On HCQ:::. 5 years 
• 7.5% incidence 

AAO 2002 • Fundus photos 

GUIDELINES • AVF 10-2 or Amsler grid 

Reco1111nended • Color vision 

Tests • Multifocal ERG (mfERG) 

Symptoms 
• Asymptomatic 

• Difficulty reading 

• Reduced vision/blur 

• Metamorphopsia 

• Color disturbance 

AVF 10-2 + one of the following: AAO 2011 
GUIDELINES • Spectral-domain OCT (SD OCT) 

• Fundus Autofluourescence (FAF)Recommended 

Tests 
 • Multifocal ERG (mfERG) 

6 2 
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AAO 2016 GUIDELINES: . 

What's new? 


Major Risk Factors: 

• Daily dose >5 mg/kg HCQ real weight 

• Duration >5 years 

• Renal disease 
• Tamoxifen use (i risk by 5-fold) 
• Pre-existing maculopathy 

Using Real Weight: 
• Standard dose for RA & SLE is 400mg/day HCQ 

• 5 mg/kg x? kg= 400rrig/day 7 80 kg (176 lbs) 

• Patients who take 400mg/day and are <1761bs 
are taking >5mg/kg/day 

_,,,,.~....... ...,,_.,._.,. ,_,.,...n,u. • .,..._..,. ,...,.,..,,.. ... ..,,...,,,,.,_ 


AAO 2016 GUIIDELINES: 

Screening Frequency 


• Fundus exam 
• SD OCT and AVF only if (+)maculopathy 

• Annual screening if high-risk 
• SD OCT and AVF 

• Annual screening for everyone 

Major Risk Factor: 

HCQ daily dose >5mg/kg real weight 

• Previously emphasized ideal Weight 

- Thought that HCQ not stored in adipose tissue 
- Now known to be incorrect 
- Were overdosing thin individuals 

Recent study found real weight is better 
predictor of risk 

AAO 2016 GUIIDELINES: 
What's new? 

· Lesser Risk Factors: 

•Age 

• Liver di~ease 
• Genetics 

AAO 2016 GUIIDELINES: 
What's new? 

Patients of Asian heritage can 
show peripheral (extramacular) 
damage (near the arcades) , 

7
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Automated Visual Field (AVF) 
• Subjective, Functional 

• 10-2 Pattern 

• White SITA testing with pattern deviation 


(PD) plot 


• Red targets 
·1·.....More sensitive for early toxicity ··!··· 

Less specific and repeatable ··I. 

.. .··1··· 

Scotoma analysis of I 0-2 visual field testing with a 
white target in screening for hydroxychloroquine 
reti no pathy Browning and Lee (2015) 

• Retrospective review of 31 patients 


21 patients = no retinopathy 

10 patients = HCQ/CQ retinopathy 


• Excluded VF with 20% fixation loss or more 

• Automate(] Visual Fields (AVF) 

AAO 2016 • Spectral Domain Optical 
GUIDELINES Coherence Tomography (SD OCT) 

• Multifocal ElectroretinogramRecommended 
(mfERG)Tests 

• Fund us Autofluorescence (FAF) 

AVF in HCQ Retinopathy 
• Parafoveal defects 
• Parafoveal scotoma (early) 
• Ring scotoma (moderate) 

~~~~~~ u~!I~~~ •·~·-· 
~»»~rn~~ MU ~­~-~~,·==~~
;-.:c'!l1tr11:si:f no··::•:;:; ii······· 

:; n ~ n l! k ,: :u =:c; N M i;, • • ,. • • • • Q # • • • • • · • · 
'1: 

P.,:,·, ..•.• 
#Uijr,· ..

u~I~· . 

Browning & Lee (2015) I 
8 consecutive VF in a 

pt wlo_retinop_~t_hy,.. . ---··--"--· 

-··-·----- ... :::::. ;----···-· ____.. ,,., '--····-····· 

... 
-------;--:;-;-:,-,;:-,.,:-;-;::,-:----- ­
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Browning & Lee (2015) 
8 consecutive VF In a 
pt w/o retinopalhy 
. ·.1.·..·,., • ...:••• •

~~{r,;·: 

•.:I;~• ., ..I.. 
:.:: • :!: :: =~ 

····r-·• 
"j'"" 

.. :/·.r..., ~·.. 

: :I',:,: )l :IIIJI 2111 :1111,.. Ji •• I' ... ' e. :, 12. • 1· . '., . 
, :it :'I :U ll M )I lo! 11 Iii#' 'I' ' ' a :: JI• • • • • •

' :s::::::~ M~::1:::-== ·~=~1: :~. 
• :l'7 ~ "-11 1<i:1• 

SD OCT: Early 
• Focal disruption/loss of the parafoveal EZ line 

• Thinning of the parafoveal ONL 
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.,,:<l<·.
l2oosl ~;;,:+,,.:.;;;.;:;.;-.~,~.:"":+'""~""".._,,.:.,...::+'.:..,..:,-;,:_..,.._!:..:_ :+l:.:....::c.;,:...:...:...:..:.:....:: 

:: ·10;: ~ :t l't • SI::=,:, :1 I · ~\: · 
2111 11 :,;i,: :1 21 :1 SI lll :: 1: :: e :: · 11 M • • I· a· · 

z:::::::: l3.:: : : :: ::= ~ . l2: : : :l: .: : : . 
~ll~D~)IJ1~»nM12~· • • • • • -~9· • •.· • • • • 

l2 I?. •• ' • • • 1<!12. •• ' •••••••~1::1· ussn~- · · 
aw~~v~ IJill2l211 llllM~e.· 

:'IV be aa 

3~=~~~ •• :;.. 121:~ ••
::::]:~:: ::;!::~~=~ :: :~1':1: =~ 

M:'lll~~l1o1~~~:11ijJiia-l, • • • •MS112•,, • • • •

'::;;{:/{:i-::::1::::»s::~~!:::~~::. e.;:~;J ~:-:. 
11:is211:,:,i15 ; ··1~•11 'Sll.'!l· "'"' 

' :, I!> Jij# P-1• 

Spectral-Domain OCT (SD OCT) 
• Objective, Structural 
• Qualitative and quantitative measurem.ents 

SD_ OCT: Early 
• Reduced reflectivity of EZ line 
• Loss of COST line 

9
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SD OCT: Early 
.• Parafoveal outer retinal thinning. 
·• "Flying saucer" or ·"sombrero" sign 

Need to 

perform 

multiple 

cross­

sectional 

scans 


SD OCT: Late 
• Diffuse outer retinal thinning 

• No recognizable bull's eye pattern 

• Loss of outer retinal segmentation lines and RPE 

02/13/2017 


SD OCT Findings 

Table 4. Earlies! or Mosl Affecled Quadrant of lhe Retina 

Patient Quadrant 

E1 Temporal 
E2 lnferonasal 
E3 Temporal 
M1 lnferolemporal 
M2 lnferonasal 
M3 · lnferotemporal 
M4 lnferotemporal 
S1 lnferotemporaf 
S2 Unclear 
S3 lnferolemporal 

SD OCT: Quantitative 
• Parafoveal and perifoveal thinning 

• Seen after focal disruption of structural lines 

SD OCT: 

Late 


Quantitative 

Severe parafoveal 

thinning & atrophy 


10 6 
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SD OCT: : · 

Do inner retinal changes come first? 


• Rosenthal 1978: Rhesus monkeys on CQ 


Ganglion cells affected 7 photoreceptor/RPE 


nner1:::;·-,:::,~.•.. :. :.,,_:··~·::>-· ·; ,:_;;]~ etlna 

-~-. -- --·-- Outer 
Retina 

SD OCT:-, 

Do inner retinal changes come first? 


• Some studies suggest inner retinal changes 

precede outer retinal changes 


Small sample s_izes (-10) 

• Studies have shown conflicting evidence 

mfERG 

Color Map Trace Array 

Measuring the Inner Retina 
• Cirrus SD OCT: Ganglion Cell Analysis (GCA) 

• Optovue RTVue: Ganglion Cell Complex (GCC) 

• Segmentation using computer algorithm 

Multifocal ERG (mfERG) 
• Objective, Functional 
• Evaluates retinal electrophysiological activity of 

photoreceptors and bipolar cells 


• Central 30-50deg 


.mfERG 

Used by many studies as the "gold _standard" 

Sources of distortion: ~?~er c1'!1pl~t_L!d~s_!_n:_ 

• Poor fixation • High myopes 
• Unstable electrode • Older age 


contact 


• Continuous blinking 

11
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mfERG No gold standard on how to interpret for HCQ toxicity 

/mplicil 
/ima 

t • J r J I I .. I• I Ir I• I>w·····.. I I I I I I I, i 

' 
I I 1 I I I, I 

I I I I I• I 

••• ~I . 

Amplilud,, 1'1olon,1ed lm:rem:c:d Color c.liffc,rence 

rndudion irnplicil tim<, ring rntio plots 

'..•.,.. ' ..... ~ "·" -~ 

FAF 
Heidelberg HRA Optos Ultra-Widefield 

488nm 532nm, 633nm 

Fund us Autofluorescence (FAF) 
• Objective, Structural 

• Hyper-autofluorescent = 
excess lipofuscin accumulation and 

photoreceptor damage 


• Hypo-autofluorescent = 
RPE cell death/atrophy 

FAF in HCQ Retinopathy 
• Hyper-autofluorescent parafoveal ring 

• Becomes hypo-autofluorescent over time 

73 yo African American Male 

• CC: Hydroxychlotoquine annual screening 

• Medical hx: Systemic lupus erythematosus 

• Med~: Hydroxychloroquine (200mg BID x 1995) 

' • •tS:,•>1!1~~J~··,t~hH11,•l>r,/1u;\"''·•·,.·tt.,:,•f,-.,:1.,~•.:.,r' ' , ' , _, ,' ' , 
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High Risk? Fundus photos 
• Weight= 151.9 .lbs (69kg) 
• Dosing =400mg/69kg ~ 5.Smg/kg/day (real wt) 
• Duration= 18 years 
• Renal disease =No 

High risk? 

HFA Threshold 10-2FAF ..... .,.... ...,_,OD• _, ...... _...,, OS~ . - .........., '*'· 


Spectralis S.D OCT . 

""'~-'.~:::!;-·::~-;-,·-·- .: ::;:,.~-,--~1~1 

.. ,,.'1 " OD 

·- -- ~ --·--- ...,. ~..::r.: 

OS 
"'0 - - ­

13
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Racial Differences 
• Melles' and Marmor (2015) 

55% of Asians showed extramacular damage 

Northern CA Kaiser & Stanford Medical Center 

• Lee et al (2015) 
8 of 9 Asian patients had extramacular damage 

Seoul, Korea 

Extramacular 
damage 

II II.... 
---·-· -'''+:-­

Racial Differences 
• Patients of Asian decent have strong 


predilection for pericentral / extramacular 

pattern of damage 


East Asian., Southeast Asian, Filipino 

• 8° or more from the fovea 

• Mechanism unknown 

Extramacular 
damage 

HCQ Retinopathy Patterns 

Parafoveal 

Extramacular 

14 10 
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AAO 2016 Recommendations 
for Asian Patients 
• HVF 10-2 AND HVF 24-2 or 30-2 

• Wide-field FAF suggested 

• Wider angle SD OCT scans 

Pathophysiology . 
• Rosenthal 1978: Rhesus monkeys on 

chronic CQ 
Ganglion cell degeneration "7 photoreceptor/RPE. 

• In vitro studies show CQ/HCQ increases 
permeability of the RPE layer 

Pathophysiology of HCQ toxicity 
• Not well understood 

• Metabolic demands greatest at the macula 
High number of photoreceptors 

• 	 HCQ/CQ: high affinity for melanin 
RPE, choroid, iris 

Genetics 
• Studies have focused on ABCR (ABCA4) 

Mutations shown to be associated with 
Stargardt and ARMD ' ~ ¥:I 

• Shroyer et al (2001): ABCR mutations may f ~ 
predispose patients to developing toxicity ;: i 

• Grassman et al (2015): Minor alleles of ~ ~ ~ 
1 1ABCR variants reduce susceptibility to toxicity 'j? 

What is the best test? 
• Some studies suggest VF defects precede 

SD OCT findings 
However most studies only perform 
horizontal cross-sections 

• SD OCT more reproducible 
• FAF less sensitive for early change 
• Not predictable which test will definitively 

show change first 

15
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Relative Sensitivity and Specificity of 10­
2 Visual Fields, mfERG, and SD-OCT in 
Detecting Hydroxychloroquine and 
Chloroquine Retinopathy 
Browning and Lee 2014 

• Retrospective review of 121 patients 
on HCQ/CQ 

• Large private practice 

Bull's Eye Maculopathy: 
Differential Diagnoses 

'.i -~~ai?au~n Toi.'.1pityOcular Condlllons Systemic Co;dlllons 

• Cone dystrophy , Juvenile neuronal • Hydroxychloroquine 
• Cone-rod dystrophy ceroid llpofuscinosis • Chloroquine

(Batten's disease)• ARMD • Clofazimine 
• Bardet-Biedl• Stargardl / Fundus • Uva ursi (tea 


Flavimaculatus extract)
syndrome 
• Ha\levorden-Spatz 

syndrome• Central areolar 
choroidal dystrophy 

• Fucosidosis 

annular macular 


• Benign concentric 
•.Leigh disease 


dystrophy 

• Feneslraled sheen 


macular dystrophy 

• Leber's congenilal 


amaurosis 
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Browning & Lee (2014) 

Table 3 Sensitivity and specificity of ancillary tests for hydroxy, 
chloroquine recinopachy 

Ancillary test Sensitivity(%) Specificity (%} 

SD-OCT 78.6 98.1 

I0-2VF 85.7 92.5 

mfERG 92.9 86.9 

10-2 VF+ mfEI\G 100 82.2 

I 0-2 VF+ SD-OCT 85.7 92.5 

mfEI\G + SD-OCT 100 86.0 

Bull's Eye Maculopathy
.,,...,ff.... (..-.,,11_1,,~,.,;,.....-.Wt.,•""16'H~~lf'""T¥"'""' 

·::l(h.~~i~1~·­

.l~-zj}:0}1f\\ 

~0..-­
,.~.....:,,.ia,ol,j····., 
~·lttri~ 
Yof14jli;n•G-.,.
-A-,MCU

2.-~--­
~-1111-6PIU~ 

:·.=.,/;;''.-'.'(·')·.·· 

Age-Related Macular 

Degeneration (ARMD) 


• Older patients (50+) 

• Degenerative disorder of the retina 

~.."':.....~"::--;; ,-:-·~- ;-~ -.~; 

Characteristics ·-..__,.-r, ' .. .: ~ (-"!' ....,~..-,l.t,• 

• Reduced central acuity 

• Fovea usually involved 

• Characterized by drusen & RPE changes/atrophy 

16 12 
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Stargardt Disease· 

Fundus Flavimaculatus 


• Onset in 1st-2nd decade or adult years 
• Characterized by diffuse accumulation of 


lipofuscin 


Characteristics . 
• Reduced central acuity 
• Fundus flecks, beaten-bronze appearance 

(can have geographic atrophy, buWs eye)
• 

High Risk? 
• Weight= 204 lbs (93kg) 
• Dosing =400mg/93kg 7 4.3mg/kg/day (real wt) 
•Duration= 12 years 
• Renal disease = No 

High risk? 

Cone Dystrophy 
Cone-Rod Dystrophy 
• Onsets in 2nd- 4th decade 
• Progressive hereditary disease ­-
Characteristics 
• Poor visual acuity, photophobia, nyctalopia •• Abnormal photopic responses on ERG 
• Pigmentary changes, progressive RPE atrophy 

at macula, possible bull's eye 

82 year old WM 
• CC: Hazy vision OS>OD 

• Ocular hx: 
Early ARMD OU, Pseudophakia OD, Cataract OS 

• Systemic hx: Rheumatoid arthritis 

• Meds: Hydroxychloroquine (200mg BID x 2004) 

Fundus Photos · 

17
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Fundus Photos Macular OCT 


HFA Threshold 10-2 
~P-1 [os 

~~1ii-~im 
it~b":'"t/~-.. 

·:: ,•:::: 

Why is screening important? 
• Associated vision loss from retinopathy is 

irreversible 

• Central vision can be preserved if toxicity 

detected early 


• Continued damage after stopping 

medication depends on initial severity 


Why is screening important? 
Multifaceted effects of hydroxychloroquine in human disease 

N:incy J. Olsen, MD''·•, Michele A. Schleich, BS''. David R. Karp, MD, PhD" 

• PubMed search for HCQ in 2013 

• Search limited to human clinical trials 

• HCQ beneficial for non-rheumatic conditions 

Diabetes mellitus, coagulopathy, 
dyslipidemia, infectious diseases, malignancy 

: '• '1,,-~,ir1•~-~,;,,.~,, l'li•~•n1:-iM.-:.1-,i~,1dr~,~;,= ,, ' ' .•: ·.' 
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Antimalarials may inAuence the risk of malignancy in systemic 
lupus erythematosus , 
G Ruiz·lrasfor:za, AUgarte, M V Egurbido, MGannondia, JI Piioan, AMartinox-Bcrriotxoa, CAguirre 

2007 

A favorable effect of hydroxychloroquine 

on glucose and lipid metabolism beyond its 

anti-inflammatory role 


MiroIla P. Hago, Marwi:i R, Al·B~drl and Sam! T, Alar 
2014 

Antidiabetogenic effects of hydroxychloroquine on insulin 

sensitivity and beta cell function: a randomised tdal 


Mury Che!lter M. Wusl.o 1, C:mtluce I(, .\h.'Ch1rel, Shel')'! r. Kelsey2 ·, 


K!mherly lluher3 , Tnwnr Ori:h:mJl.4.S • Frederiei1 c;, S. Tnl~dn' 2015 


Can visual function improve 

after the drug is stopped? 

Progression of Hydroxychloroquine Toxic Effects 

After Drug Therapy Cessation 

New Evidence From Multimodal Imaging 
Mihai Mititelu, MD,MPH; Br.mdonJ. Wong, BA; Marie Brenner, MO;l'i:lul J. B~r,MO; 


Lee M.Jampol, MD;AmanlA. fawzl, MD 


• Preservation of ELM 
Seems to be associated with regeneration of 
photoreceptors & potential functional improvement 

There can be fluctuation in the visibility of the EZ line: 

Difficult to determine if scanning exact same location 
Variation in image brightness 

Can visual function improve 

after the drug is stopped? 

Progressioh of Hydroxychloroquine Toxic Effect~ 
After Drug Therapy Cessation 
New Evidence From Multimodal Imaging 
Minal Mititelu.MO, MPHr BrandonJ. Wong. BA; Marie Brenner, MD: PaulJ, Bryar. MO: 

LeeM.Jampol,MO;AinilnlA.Fawzr,Mo · 


• 3 of 7 showed local regeneration/thickening of EZ line 
• 2 of 7 showed VF improvement (reduction of depth/extent) 

Effect of Disease Stage on Progression 
of Hydroxychloroquine Retinopathy 
Michael F. Marmor, MD: Julia Hu 

• Record review of 11 patients 

• Followed 13-40 months after cessation 

• Early = patchy parafoveal damage 
•Moderate= 50-100% parafoveal ring damage 
• Severe = bull's eye maculopathy, RPE damage 
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Marmor & Hu (2014) 
• Continued progression depends on severity 

of initial damage 

• Early ~ Foveal thickness & RPE remained intact 

' Madera~ Expansion of RPE damage & retinal thinning, 
• Severe - worsening VA 

Foveal sparing determined by 
presence of RPE damage on OCT 

Why doe$ damage continue? 

• HCQ & CQ bind strongly to melanin 

RPE may serve as a reservoir for toxicity 

• Clearance of HCQ/CQ takes several months 

• Gradual decompensation of injured 
photoreceptors (most likely) 

5 I 23 

' 
'. ' Early 

' J.: 34 J.24+ + 

3 .I. .. . ,:........ ,., 

33 ........
..... ...'" 'Moderate I IC I . ' '-,-:
8 7.66 

14 19... •· ....I111111 •Ill........ .. ,.......
I I .... ., .... .... ... ::: '.1111 
Ill 1111Severe ........ ........r... , '! ... :•
...... . . ! !' ! .. ..' ... ' 

. . 9.2JJ0.22 8.50r 

Follow up after cessation 

• No recommended follow up guidelines after 
toxicity detected and drug stopped 

• Annual VF and SD OCT may be beneficial 

until findings stabilize 
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Adherence to screening 

guideline$ 

• Reported toxic dosing rates: 12;8-74.7% 


Using 6.5mg/kg ideal weight as cut-off 


• - 25% of high-risk patients lack regular eye 
care visits 

Many without diagnostic testing 

Cost-utility of screening 
• From AAO 2002 to 2011: added OCT, FAF, or 

mfERG in addition to HFA 10-2 threshold 

• Cost-utility increased 30-184% 

mfERG > FAF > OCT 


• 40% increase in cost per patient since new 
guidelines 
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Adherence to screening 
guidelines 

• Those more likely to receive regular eye care: 

Patients managed by a rheumatologist 

Patients with higher education 

, 1 , ! r I r , ... • • , • " , ··-- _, ~ __, , • 

Summary 
• Incidence of HCQ retinopathy much higher 

than previously believed ' 

• Recommended dose: ~ 5mg/kg/day real weight 

• No gold standard screening test 

• Over 50% of patients of Asian descent show 
extramacular pattern of damage 

• Early detection is key to preventing further 
vision loss 
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Zheng T. Optic nerve head drusen. Jun 2016 
Presentation at Optometry Resident Lecture Series 
University of Califomia, Berkeley, CA 

Zheng T. Papilledema secondary to dural arteriovenous fistula. Feb 2016 
Presentation at Optometry Resident Lecture Series 
Veterans Affairs Palo Alto, CA 

. Zheng T, Vien L, Yang D. Ocular complications associated with idiopathic Oct 2015 
hypertrophic cranial pachymeningitis (IHCP) and subsequent vision rehabilitation. 
Poster presented at American Academy of Optometry meeting, New Orleans, LA 

Zheng T. HLA B-27 uveitis and post-cataract surgery. Sep 2015 
Presentation at Optometry Resident Lecture Series 
Veterans Affairs San Francisco, CA 

I 

HONORS AND AWARDS 
Dr. Lawrence E. Gallarini Memorial Endowed Award for Excellence in Low Vision May 2015 
Dr. Joe Dobbs Scholarship for Excellence in Low Vision Sep 2014 
Blake Family Endowed Scholarship for Academic Excellence Sep 2013 
Student Fellow of American Academy of Optomet1y Oct 2013 
Dr. Herbert McCracken Dixon Memorial Endowed Scholarship Sep 2012 

• 	 To a student for the second highest GPA in the class 

EXTRACURRICULAR 
President Beta Sigma Kappa Optometric Honors Society May 2013-May 2014 

• 	 Organized on-campus h1toring program and increased h1toring hours by 20% 
• 	 Planned two mock proficiencies for clinical skill evaluation of the second-year class 
• 	 Assisted in the compilation and distribution of a clinic reference manual for sh1dents 
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Class Cabinet Secretary 	 Aug 2012- May 2014 
• 	 Organized and maintained the class calendar 
• 	 Arranged class note-taking program and assembled contents and other academic 


resources onto the class website for easy access 

• 	 Assisted class cabinet with various fundraising events, end-of-the-year banquet, and 

sponsored lunches 

PROFESSIONAL AFFILIATIONS 
Student Member of American Academy of Optometry 
National Association of Veterans Affairs Optometrists 

INTERESTS 
Ballet, contemporary dance, basketball, hiking, trying different cuisines 

/ 
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