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LONGITUDINAL CHANGES IN EYES 
WITH HYDROXYCHLOROQUINE 

RETINAL TOXICITY   
 
 

Allahdina,	Ali	M.,	MD;		
Chen,	Katherine	G.,	MS;		
Alvarez,	Jason	A.,	MD;		
Wong,	Wai	T.,	MD,	PhD;		
Chew,	Emily	Y.,	MD;		
Cukras,	Catherine	A.,	MD,	PhD	

Purpose: To characterize functional & structural changes 
in hydroxychloroquine (HCQ) retinal toxicity after drug cessation. 
 
 
 
Methods: 22 pts (91%♀ ; mean age 58 yrs; mean duration of HCQ 
treatment 161 ± 90 mos; mean dose 6 ± 2 mg/kg) with detected HCQ 
retinopathy were monitored for 6 mos - 82 mos after HCQ cessation 
with spectral domain OCT & fundus autofluorescence (AF) imaging at 
488 nm (standard) & 787 nm (near-infrared).  

Tests of visual function included: 
 Visual acuity (VA) 
 Humphrey visual field testing (HVF), &  
 Multifocal electroretinography (mfERG). 

 
Eyes were categorized into 4 stages by grading OCT & AF- at the time of 
HCQ cessation. 
 
Changes in outcome measures between cessation & last follow-up visit 
were computed & compared between eyes of different severity stages. 
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: Results  
 Study eyes (n = 44) were categorized based on OCT:  
  
 Stage 1 (subtle changes in parafovea; n = 14),  

 
 Stage 2 (clear changes in parafovea; n = 17),  
  
 Stage 3 (extensive parafoveal changes; n = 7), &  
  
 Stage 4 (foveal involvement, n = 6).  

 

VA measurements were stable in Stage 1 & Stage 2 eyes but 
decreased significantly in Stage 3 & 4 eyes.  
 
Humphrey VF measures were also stable in stages 1 & 2 but 
deteriorated in Stage 3 eyes.  

mfERG demonstrated significant improvement in the R1/R2 ratio after 
HCQ cessation in Stage 1 eyes (mean change = −0.86 ± 0.79, P = 0.03)  

 but not in eyes of higher stages. 
 
Decreases in macular thickness in ≥1 of 9 ETDRS subfields on OCT 
were found in eyes of all stages, with Stage 2 eyes demonstrating 
thinning in most subfields (8/9 subfields).  
 

In eyes with a measurable central foveal ellipsoid zone 
band island (9/17 Stage 2 eyes & 7/7 Stage 3 eyes),  

 
progressive decrease in the foveal ellipsoid zone band 
length was observed in  

  
 6/9 (67%) Stage 2 eyes &  
  
 6/7 (86%) Stage 3 eyes.  

Changes indicative of progressing retinopathy were detected 
in standard Fundus AF imaging 
 

 17% of Stage 1 eyes,  
 46% of Stage 2 eyes, & 
 43% of Stage 3 eyes,  

 
And on near-infrared AF imaging in:  
 

 17% of Stage 1 eyes,  
 38% of Stage 2 eyes,&  
 14% of Stage 3 eyes. 

Conclusion 
 
Eyes with HCQ retinopathy do not demonstrate 
stability in structure & function after HCQ cessation 
 
but instead demonstrate a range of changes during 
follow-up whose magnitudes correlate with 
retinopathy severity at the time of cessation.  
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After cessation, eyes with subtle retinopathy were mostly 
stable & may show some functional improvement,  
whereas more severely affected eyes continued to progress.  
 
These findings provide evidence that early detection & 
prompt cessation is needed to stop retinopathy progression. 

Swept Source - Optical Coherence 
Tomography Imaging of the Photoreceptor 
Layers in Hydroxychloroquine Retinopathy 

	
	
	
	
Seong	Joon	Ahn,		
Jooyoung	Joung,		
Byung	Ro	Lee∗,	Hanyang	University	College	of	Medicine,	Seoul,	South	Korea	

Purpose 
 
To investigate the application of swept source optical 
coherence tomography (OCT) imaging in eyes with 
hydroxychloroquine (HCQ) retinopathy. 
	

Methods 
 
62 eyes of 31 Asian pts with HCQ retinopathy.  
Macular volume scanning using swept-source OCT was 
performed in 6 × 6-mm & 9 × 9-mm areas centered on the 
fovea.  
 
Segmentation of the photoreceptor layers was automatically 
performed between the inner border of the ellipsoid zone & that 
of the RPE–Bruch membrane complex to obtain OCT images.  
 
	
	

 
Findings from the images were qualitatively & quantitatively 
evaluated;  
they were analyzed & correlated with the fundus 
autofluorescence & VF findings.  

Results 
 
Eyes with HCQ retinopathy had a beaten-bronze 
appearance in the areas with photoreceptor defects,  
 
whereas those with intact photoreceptors had areas 
with smooth surfaces,  
 
which were occasionally demarcated by hypo-
reflective margins. 
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The presence & extent of retinopathy could be quickly 
determined using the images.  
 
They also provided quantitative information on the 
progression based on the areas of intact photoreceptors 
compared over several visits.  
 
Furthermore, the area of central intact photoreceptors 
significantly correlated with the mean deviation & pattern 
standard deviation of 30-2 VF exams (all P < .001). 
	

Conclusions 
 
OCT may be useful for visualizing the presence & extent 
of HCQ retinopathy & its progression.  
 
The central intact photoreceptors measured on OCT 
images showed a significant association with functional 
VF defects.  

Vitamin D Enhances the Efficacy of 
Topical Artificial Tears in Pts With Dry 

Eye Disease 
 
 
 
Hwang, Jin Sun, MS;  
Lee, Yoon Pyo, MD;  
Shin, Young Joo, MD 

Cornea 
March 2019 : Vol 38, p 304 - 310 
 
Purpose:  
 
To investigate the efficacy of topical carbomer-based 
lipid-containing Art Tears (CLAT) & hyaluronate (HU) 
in pts with dry eye disease (DED) based on serum 
25-hydroxyvitamin D (25HD) levels & cholecalciferol 
(vitamin D) supplementation. 

Methods 
  
A total of 116 pts with DED from 6/15 – 6/16.  
 
The pts were divided into the  

 vitamin D deficiency (VDD) group &  
 

 the normal group  
 
according to their serum 25HD levels.  
 

 
 Ocular Surface Disease Index (OSDI) score,  
 visual analog pain,  
 lid hyperemia,  
 tear breakup time (TBUT),  
 corneal fluorescein staining, &  
 Schirmer test  

 
were compared between baseline & 2 wks post-treatment 
after topical applications. 
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Results 
 
The OSDI & PAIN scores of both VDD & normal 
groups decreased after application of topical CLAT & 
HU compared with baseline values (P < 0.05 for all, paired t 
test).  

 TBUT,  
 corneal fluorescein staining, &  
 lid hyperemia  

 
in the VDD group remained unaffected by topical CLAT 
& HU,  
 
whereas those in the normal group were improved (3.2 ± 
1.7 vs. 4.1 ± 2.2, 0.5 ± 0.7 vs. 0.4 ± 0.6, & 2.2 ± 0.8 vs. 1.9 ± 0.7 in the normal 
group, P = 0.001, 0.030, & 0.012, respectively).  

 OSDI score,  
 TBUT, &  
 lid margin hyperemia  

 
were improved in the intramuscular group after 
cholecalciferol supplementation compared with 
pretreatment  
 
(33.2 ± 23 vs. 28.5 ± 21, 3.5 ± 1 vs. 6.0 ± 2, and 2.2 ± 0.7 vs. 1.2 ± 0.8, P < 0.05). 

 

Conclusions  
 
The effect of topical CLAT & HU was dependent on 
serum 25HD levels.  
 
Cholecalciferol supplementation enhanced the efficacy 
of topical treatment & may be a useful adjuvant 
therapy for pts with DED refractory to topical 
lubricants. 

Update on Shingles Vaccine Safety 
 
Public health officials & cornea specialists heralded the 
release of recombinant zoster vaccine (Shin-grix, 

GlaxoSmithKline),  
 
given its ability to prevent herpes zoster (shingles) & 
ward off one of the disease’s most serious 
complications, herpes zoster ophthalmicus (HZO). 

The 2nd-gen vaccine for the prevention of shingles was 
licensed by the FDA for adults age 50 & older in 
October 2017.  
 
However, the vaccine supply has been plagued with 
shortages, &  
some pts have reported side effects that prevented 
them from following through with the two-dose 
protocol. 
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Although the shortages are expected to persist 
throughout this year,1 there is good news:  
 
According to the CDC, safety data for the eight months 
following FDA approval of Shingrix are consistent with 
comparable data from prelicensure clinical trials.  
 
“Systemic & local reactions were most commonly 
reported, but [they] tended to be nonserious & self-
limited,” said Elisabeth M. Hesse, MD, at the CDC. 

Safety data  
 
The safety profile is based on reports to the Vac-cine 
Adverse Event Reporting System (VAERS).  
 
VAERS received 4,381 reports of adverse events, 
including reports from health care providers & the 
public,  
between October & June 2018.  
 
During that time, some 3.2 mil-lion doses of Shingrix 
were distributed. 

Most common reactions included 
  
fever (23.6%),  
injection site pain (22.5%), &  
injection site erythe-ma (20.1%). 
 
130 (3%) of events were classified as serious. 

People between the ages of 50 & 69 reported a 
 high percentage of sys-temic reactions (e.g., chills & 
 headache).  

 
 

In contrast, pts > 70 yrs reported a high 
 frequency of local symptoms (e.g., injection site pain). 

Reassurance 
 
Dr. Hesse said, the CDC team was “reassured” by the 
findings. 
  
She added that providers should expect that some pts 
will experience reactions to the vaccine—but that most 
reactions will be self-lim-ited & should resolve in a few 
days.  
 
The CDC & FDA will continue to monitor the vaccine’s 
safety profile, as the vaccine is still in the early uptake 
period. 

Cornea risk reminder 
Kathryn A. Colby, MD, PhD, at the University of Chicago, 
urged ophthalmologists to continue to educate pts that the 
vaccine is safe, effective, & can pre-vent HZO.  
 
“Herpes zoster ophthalmic-us can cause serious cornea 
complica-tions that can lead to permanent vision loss & 
chronic pain that impacts quality of life.”  
 
“It’s good for ophthalmologists to educate pts on the benefit
—because we’re the ones who will end up managing the 
compli-cations.” 
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Comparing 10-2 & 24-2 Visual Fields 
for Detecting Progressive Central 

Visual Loss in Glaucoma Eyes with 
Early Central Abnormalities 

 
 
Zhichao Wu, BAppSc(Optom), PhD 
Felipe A. Medeiros, MD, PhD,  
Robert N. Weinreb, MD1,  
Christopher A. Girkin, MD,  
Linda M. Zangwill, PhD 

Purpose 
To compare the ability of 10-2 VF tests & 12 
central locations of the 24-2 VF test (C24-2) to 
detect VF progression in glaucoma eyes with early 
central VF abnormalities. 
 
Design 
Observational study. 

Participants 
300 eyes of 180 pts with glaucoma or OHT 
 
Methods 
Pts with 10-2 & 24-2 tests performed on ≥3 visits over ≥1-yr 
period were included to estimate the variability of (10-2 & 
C24-2 VF) mean deviation (MD).  

The variability estimates were then used to reconstruct real-
world VF results by computer simulations,  
where eyes had a baseline 10-2 & C24-2 MD of −2 decibels 
(dB) &  

 exhibited various rates of change  
 (−0.25, −0.50, −0.75, & −1.00 dB/yr), &  
 the time to detect these changes. 

Outcome Measures 
 

 Time required to detect progression. 
 
Results 
 

 The time to detect central VF progression was reduced 
by 7% - 9% using the 10-2 compared with C24-2, 
equivalent to a total reduction of 0.1 - 0.3 dB lost.  



6/4/19	

8	

 
Ergo: 90% of eyes with a central 10-2 or C24-2 loss of −0.50 
dB/year would be detected after  

 5.0 & 5.5 yrs of testing, respectively,  
 
or after  

 3.4 & 3.7 yrs, respectively, for eyes with a −1.00 dB/yr loss. 

Conclusions 
 
10-2 resulted in a mild reduction (7%–9%) in the time to 
detect central VF progression compared with C24-2 in 
glaucoma eyes with early central VF abnormalities.  
 
Further studies are needed to determine whether other 
progression analyses can better exploit the increased 
sampling of 10-2 tests.  

Detecting Glaucoma Progression Using Guided 
Progression Analysis with OCT & Visual Field 

Assessment in Eyes Classified by International 
Classification of Disease Severity Codes 

 
 
 
 
 
Alexander T. Nguyen, MD,  
David S. Greenfield, MD  

Purpose 
To compare the detection & rates of  

 progressive RNFL &  
 ganglion cell–inner plexiform layer (GCIPL) loss  

 
with  - SD-OCT &  

  - VF loss 
  
using Guided Progression Analysis - GPA; (Carl Zeiss)  
   

using International Classification of Diseases (ICD) 
 diagnosis codes. 

Pts with > 3 yrs of follow-up & a min of 4 SD-OCT & 
5 VF exams. 
 
Methods 
Glaucoma severity was classified using ICD, 10th Edition, 

Clinical Modification, diagnosis codes.  
 RNFL,  
 macular GC-IPL, & 
 VF loss  

were calculated, & progression estimates were 
compared using generalized estimating equations & McNemar’s tests. 

Outcome Measures 
 

 Progressive RNFL,  
 GC-IPL, &  
 VF loss  

 
assessed by GPA criteria. 
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Results 
 
147 eyes of 116 pts (mean age, 69 yrs) with follow-up 
of 69 ± 18 mos.  
 
38 of 147 eyes  (26%) showed RNFL progression,  
35 eyes    (24%) showed GC-IPL progression,   
20 eyes    (13%) showed VF progression.  

Progression by all 3 methods was noted in 10 
eyes (7.0%).  
 
Eyes with  mild (n = 62) &  

    severe (n = 46) glaucoma  
 
showed significantly more progression on OCT 
compared with VF (P < 0.001 & P = 0.004) 

 
Conclusions 
 
Spectral-domain OCT progression was 
significantly more common than VF progression 
in glaucomatous eyes classified with mild & 
severe disease.  
 
Structure & function should be monitored closely 
across the entire spectrum of glaucoma severity. 

   
iStent inject combined with cataract surgery has better results 

than cataract surgery alone 
 
Compared with cataract surgery alone,  
use of the iStent inject (Glaukos)  
with cataract surgery  
led to statistically greater IOP reductions without meds &  
had excellent safety,  
reported Thomas Samuelson, MD, & fellow researchers in their prospective, 

randomized, single-masked, multicenter clinical trial published in Ophthalmology.  

   

The researchers randomized eyes 3:1 to ab 
interno  
implantation of the iStent inject (n=387) or  
no stent implantation (n=118).  
 
All pts had mild - moderate POAG.  
 
Pts were followed for 2 yrs.  

   

The endpoints were a > 20% reduction in mos 24 
unmedicated IOP & the IOP change from baseline.  
 
Various safety measures were assessed, including 
complications & adverse events.  
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At 24 mos, a > 20% reduction from baseline in unmedicated 
IOP occurred in 76% of eyes vs 62% of control eyes.  
 
The mean reduction in unmedicated IOP was larger in the 
treatment eyes.  
 
At 23 mos, among responders, 84% of treatment eyes & 
67% of control eyes were not receiving ocular hypotensive 
med. 
  
Safety was similar between the two groups. 

   

A randomized controlled trial comparing 
femtosecond laser–assisted cataract 

surgery versus conventional 
phacoemulsification surgery 

 
 
 
 
 
 
Harry W. Roberts, MSc, FRCO,  
Vijay K. Wagh, MD, FRCO 
Daniel L. Sullivan, MSc, 

To compare the clinical results of phacoemulsification 
surgery (PS) vs femtosecond laser–assisted cataract 
surgery (FLACS). 
 
Setting 
Guy's & St Thomas, London, United Kingdom. 

Methods 
 
Pts undergoing cat sx were randomized to receive 
either PS or femtosecond laser–assisted cataract sx.  
 
The sx was performed with a femtosecond laser 
(Lensx), & all sx were performed with a gravity-fluidics 
torsional phacoemulsification machine (Infiniti).  

The VA,  
 refraction,  
 central corneal thickness (CCT),  
 central foveal thickness (CFT),  
 endothelial cell loss, &  
 rates of intra-op & post-op events were recorded.  

 
Quality of life outcomes were measured with the Euro-
QOL 5 dimensions questionnaire (EQ-5D) &  
quality of vision was assessed with an outcome 
questionnaire (Cat-PROM5). 
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Results 
 
400 eyes of 400 pts  
 
PS (n = 200) or  
FLACS (n = 200).  
 
7 pts (3.5%) in the FLACS group were unable to 
complete the treatment & received PS.  

The uncorrected distance VA (logarithm of the minimum angle of 

resolution [logMAR]) 0.15 ± 0.21 (SD) & 0.15 ± 0.19 logMAR after PS & FLACS, 
respectively (P = 1.0);  
 

the corrected VA was 0.04 ± 0.12 & 0.04 ± 0.12, respectively (P = 1.0);  
 
the increase in CCT was 13 ± 19 μm & 15 ± 25 μm, 
respectively (P = .5); &  
 
the endothelial cell loss was 9.7 ± 13.7 % & 10.2% ± 13.7, 

respectively (P = .76).  

Results 
 
The manifest refraction spherical equivalent error was 
−0.14 ± 0.60 diopters (D) after PS & −0.12 ± 0.60 D after FLACS (P 
= .74);  

 
change in CFT was 9 ± 35 μm and 6 ± 35 μm, 
respectively (P = .55); &  
 
the rate of posterior capsule rupture was 3% & 0%, 
respectively (P = .03). 

Conclusions 
 
This study confirms the nonsignificant differences 
between 2 treatment modalities, notwithstanding a 
significant reduction in posterior capsule ruptures 
in the FLACS group.   

A pirate walks into a bar with a boats steering 
wheel attached to his belt. 
 
The bartender asks him: “Aye, Matey, Why do 
you have a wheel attached to your crotch?” 
 
The pirate responds: “ I don’t know, but it’s 
driving me nuts!” 

A Randomized Controlled Double-Masked 
Study of Transdermal Androgen in Dry Eye 

Patients Associated With Androgen 
Deficiency 

 
 
 

Sumet Supalaseta,  
Napaporn Tananuvata, 
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Purpose 
To evaluate the efficacy, safety, & quality of life 
(QOL) of transdermal androgen in treatment of dry 
eye pts associated with androgen deficiency. 
 
Design 
Randomized controlled trial. 

Methods 
 
50 pts with dry eye in northern Thailand were 
randomized to receive transdermal androgen (AndroGel; 

Besins Healthcare, Brussels, Belgium) or placebo for 4 wks.  
Main outcome measures were symptoms & signs of 
dry eye.  
Serum level of sex hormone & QOL questionnaires 
were also evaluated at the baseline & after treatment. 

Results 
After 4 wks, the Ocular Surface Disease Index 
decreased significantly in the AndroGel group 
compared to the placebo (−14.36 ± 7.76 vs 0.14 ± 14.60, P < .001). 
  
Significant improvements of  

 tear break-up time (7.40 ± 3.37 vs −1.14 ± 1.68 seconds, P < .001),   
 corneal fluorescein staining (−0.62 ± 0.30 vs 0.19 ± 0.37, P < .001), &  
 Schirmer test (6.84 ± 5.10 vs −0.48 ± 2.14 mm, P < .001)  

 
were observed in the AndroGel group compared to the 
placebo.  
 

Serum testosterone in female pts significantly 
increased in the AndroGel group compared to the 
placebo (P < .001),  
 

while no different change was observed in serum 
testosterone in male subjects & the sex hormone-
binding globulin in both groups.  

In the AndroGel group, 20% of pts had oily skin 
and 4% had acne.  
 
No serious adverse effects were reported.  
 
The menopause rating score improved significantly 
in the AndroGel group compared to the placebo (P < .

001), while the aging male symptoms were not 
different in both groups (P = .589). 

Conclusions 
 
Transdermal androgen was effective in relieving 
symptoms & signs of dry eye as well as improving 
QOL in aging pts.  
 
There were no serious side effects during a short-
term treatment.  
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Useless	trivia	#1:	
	
Glass

 takes one million years to decompose, which means it never wears out & 
can be recycled an infinite amount of times! 
 
 Gold is the only metal that doesn't rust, even if it's buried in the ground for 
thousands of years. 
 
Your tongue is the only muscle in your body that is attached at only one end. 
 
If you stop getting thirsty, you need to drink more water.  
When a human body is dehydrated, its thirst mechanism shuts off. 
 
Zero is the only number that cannot be represented by Roman numerals. 
 
 Kites were used in the American Civil War to deliver letters & newspapers. 

Drinking water after eating reduces the acid in your mouth by 61%. 
 
 Peanut oil is used for cooking in submarines because it doesn't smoke 
below 450F. 
 
The roar that we hear when we place a seashell next to our ear is not 
the ocean, rather the sound of blood surging through the veins in the 
ear. 
 
Nine out of every 10 living things live in the ocean. 
 
The banana cannot reproduce itself. It can be propagated only by the 
hand of man. 

While decorating her Christmas tree 26 yr old 
Veronica Cannon noticed that the ornaments seemed 
less vibrant than she remembered.  
 
In fact, she had trouble telling the red & green ones 
apart.  
 
Looking through her eyes one at a time, she realized 
that while the vision in her left eye was normal, 
through her right eye, the ornaments appeared gray.  

For the next few days, the vision in her right eye 
continued to be “grayed out” and blurry in certain 
areas.  
 
She also developed eye pain with movement of her 
right eye.  
 
She went to her general practitioner who, suspecting 
optic neuritis, referred her to a neurologist.  

The neurologist recommended an: 
 

 MRI of the brain & orbits with contrast  
 thyroid studies   
 ESR  
 C-reactive protein - CRP  
 autoimmunity testing,  
 antinuclear antibody -  ANA &  
 rheumatoid factor- Rf.  

Her blood work was unremarkable, & the MRI was 
normal with no optic nerve enhancement. 
 
The ocular pain spontaneously resolved over the 
next week;  
 
her visual disturbances in the OD persisted but 
did not progress. 
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Then several wks later, she woke up to find that she 
was unable to perceive color well with her OS eye.  
 
She had ocular pain like she had in her OD eye.  
 
At this time, Ms. Cannon was referred to 
Ophthalmology  

When we met Ms. Cannon,  
 
she described symptoms of color desaturation 
& blurred vision in the inferior hemifield of 
her OS,  
 
as well as residual patchy color deficits & 
blurred vision in her OD.  

She reported intermittent “brain-freezes” &  
chronic fatigue but otherwise had no 
associated symptoms.  
 
She denied having focal neurologic deficits, 
including  
 

 Lhermitte’s sign, &  
  
 Uhthoff’s phenomenon. 

Uhthoff's phenomenon: is the worsening of neurologic 
symptoms in multiple sclerosis & other neurological, 
demyelinating conditions when the body gets overheated from 
hot weather, exercise, fever, or saunas/hot tubs.  
 
It is possibly due to the increased temperature on 
nerve conduction.  
With an increased body temperature, nerve impulses are 
blocked in the damaged nerve but once the body temperature is 
normalized, signs & symptoms may improve or disappear. 

Lhermitte's sign: 
 
sometimes called the barber chair phenomenon, 
is an electrical sensation that runs down the back 
& into the limbs. 
In many pts, it is elicited by bending the head 
forward. 
 
It can also be evoked when a practitioner pounds 
on the posterior cervical spine while the neck is 
flexed; this is caused by involvement of the 
posterior columns. 

Lhermittes:  suggests a lesion of the dorsal columns of the 
cervical cord or of the caudal medulla.  
 
Considered a classic finding in Multiple Sclerosis, also 
found in: 

 trauma,  
  transverse myelitis,  

 Behcets disease 
 radiation myepothay, 
 Vitamin B 12 deficiency, &  
 compression in the cervical spinal cord 
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Lhermitte's sign may also appear during or 
following high dose chemotherapy. 
 
Irradiation of the cervical spine may also evoke it 
as an early delayed radiation injury, which occurs 
within 4 ms of radiation therapy. 

She denied any recent illnesses, animal exposure, 
tick bites, joint pain, or skin rashes.  
 
She had an unremarkable ocular history.  
 
Her past med history was notable only for stable 
hypothyroidism 2˚ to Hashimoto thyroiditis. 

On exam, VA= 20/15 OD & 20/20 OS.  
She identified 10 of 10 Ishihara color plates 
bilaterally.  
Pupillary light reactions ERRL.  
 
Motility exam demonstrated full ocular movements, 
though she reported eye pain bilaterally with 
extremes of gaze.  
 
Her VF were intact to confrontation to the right but 
depressed infero-temporally on the left.  

Her slit-lamp exam & IOP were normal.  
 
DFE revealed a well demarcated optic disc with temporal 
pallor on the right & nasal optic disc edema with trace 
elevation on the left (Fig. 1A).  
 
OCT showed that the peripapillary retinal nerve fiber 
layer was thinned temporally in her OD & thickened 
nasally in OS (Fig. 1B).  

1A.  At presentation, 
temporal pallor of the 
right optic disc & 
nasal edema of the 
left.  
 
1B. OCT showed 
temporal thinning of 
the right 
peripapillary RNFL & 
mild nasal 
thickening of the left 

VF testing demonstrated double arcuate defects 
in OD & an inferior arcuate defect in the OS 
with extension to the periphery (Fig. 2).  
 
FA demonstrated late leakage of the left optic 
disc. 
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Visual	Fields.	Defects	in	both	eyes.	

Ms. Cannon’s presentation with 2 sequential episodes of 
blurred vision, color desaturation, & painful ocular 
movements was concerning for optic neuritis.  
 
Her funduscopic exam & OCT results seemed consistent 
with our suspicion.  
 
More blood tests to rule out infectious etiologies of optic 
neuritis:   

 Bartonella,  
 Lyme disease,  
 syphilis, &  
 tuberculosis,  

all were negative. 

In a woman of childbearing age, recurrent episodes of 
optic neuritis should raise concern for a central 
demyelinating disorder;  
Multiple sclerosis (MS) or neuromyelitis optica (NMO).  
 
We Repeated the MRI (brain & orbits) & added an MRI 
of the cervical spine & a test for NMO antibody.  
 
These tests were all negative.  
 
Pt declined a lumbar puncture. 

	
What was causing our pt’s visual loss?  
 
We took a step back & asked an even more 
basic question: 
 
 At which anatomic level was the visual 
loss taking place?  

Retina vs. optic nerve.  
 
Involvement of her optic nerves was apparent from 
the fundus exam & OCT.  
 
To investigate the possibility of concurrent 
retinopathy, we ordered a multifocal 
electroretinogram (mfERG), which turned out to be 
abnormal (Fig. 3A).  
 
It became clear to us that her retina & optic nerves 
were both affected by the disease process. 

mfERG. (3A) We noted bilateral decreased peaks in retinal response density indicative of retinal dysfunction.  
(3B) A normal topographic mfERG for reference. 
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Given her history of autoimmune disease 
(Hashimoto thyroiditis) &  
 
her demographic (female & young age),  
 
we suspected an autoimmune process.  
 

Analyzed blood for antiretinal & anti–optic nerve 
antibodies.  
 
Test was positive for antibodies against  
retinal GAPDH,  
aldolase,  
arrestin, &  
optic nerve 35-40 kDa proteins.  
 
The presence of these antibodies confirmed an 
autoimmune process, though none were specific for 
any syndrome. 

Next, was the autoimmunity 1˚ or 2˚ to a neoplasm.  
 
Malignancy workup, specifically lung, gynecologic, & 
hematologic cancers.  
 

 CT of the chest, abdomen, & pelvis returned normal.  
 

 CBC, mammogram, & recent Pap smear were also 
 normal. 

	

DIAGNOSIS 
 
We concluded that pt had AUTOIMMUNE-
RELATED RETINOPATHY & OPTIC NEUROPATHY 
(ARRON).  
 
The negative results of her malignancy workup 
were critical for making this diagnosis. 

Airports at higher altitudes require a longer airstrip due to lower air 
density. 
 
The University of Alaska spans 4 time zones. 
 
The tooth is the only part of the human body that cannot heal itself. 
 
In ancient Greece, tossing an apple to a girl was a traditional proposal of 
marriage.  Catching it meant she accepted. 
 
Warner Communications paid 28 million for the copyright to the song 
Happy Birthday. 

1.  After a complete exam & a VF 10-2 what is the 
next recommended test for Plaquenil toxicity, 
that is recommended at baseline & annually 
thereafter? 

 A.  SD-OCT 
 B.  Fundus Autofluorescence 
 C.  Multifocal Electroretinography 
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1.  After a complete exam & a VF 10-2 what is the 
next recommended test for Plaquenil toxicity, 
that is recommended at baseline & annually 
thereafter? 

 A.  SD-OCT (preferred cost & convenience) 
 B.  Fundus Autofluorescence 
 C.  Multifocal Electroretinography 

What is considered high risk for Plaquenil toxicity? 
 
1.  > 5 yrs,  
2.  > 1,000 grams of cumulative consumption,  
3.  > 6.5 mg/kg/d daily dosing,  
4.  increased age 

What is considered high risk for Plaquenil toxicity? 
 
1.   > 5 yrs,  
2.  > 1,000 grams of cumulative consumption,  
3.  > 6.5 mg/kg/d daily dosing,  
4.  increased age 

The High-risk Characteristics for Plaquenil toxicity 
 
1.  > 5 yrs,  
2.  > 1,000 grams of cumulative consumption,  
3.  > 6.5 mg/kg/d daily dosing,  
4.  increased age (no age specified),  
5. concomitant hepatic/renal disease or  
6.  pre-existing maculopathy of another etiology.  
 

What 2 factors most contribute to patient satisfaction 
& likelihood of referral? 
 
1. Well dressed provider 
2. Diploma from in state university 
3. Female gender 
4. Soothing music in the waiting room 
5.  More time spent with the provider   
6. Attractive support staff 
7. Ease of appointment scheduling  

 

What 2 factors most contribute to patient satisfaction 
and likelihood of referral? 
 
1. Well dressed provider 
2. Diploma from in state university 
3. Female gender 
4. Soothing music in the waiting room 
5. More time spent with the provider   
6. Attractive support staff 
7. Ease of appointment scheduling  
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Summary,    
Please make scheduling a priority,  
Spend as much time in the room with pts as 
possible.  
 
Listen to patients on Plaquenil, if they say they 
see a scotoma, they probably have toxicity, do 
the VF 10-2 & SD-OCT.   
 
And remind your glaucoma pts to be careful 
when driving away from your office. 
 


