
By Whitney Hauser, OD

W
hen ODs think about dry eye, they 
quickly associate classic demo-
graphics: Over-40 menopausal 
female patients taking a high num-

ber of medications or individuals with auto-
immune disease. But are ODs overlooking a 
younger, seemingly healthy demographic? 

Optometrists are diagnosing dry eye more 
than ever before. Whether that is due to the cul-
ture’s screen-saturated lifestyles, an increased 
awareness about dry eye—or more likely—a 
combination of both, I have observed an 
increase in dry eye among my younger patients 
in their late teens and twenties. These are peo-
ple who we rarely saw just a few years ago—

even in my practice at an advanced dry eye 
treatment center. 

Journal articles and medical confer-

ences have certainly increased awareness that 
dry eye is a pathology that can affect patients 
of all ages, although it is rare to see dry eye 
in healthy pediatric patients. ODs have made 
progress in monitoring the vision and health 
components of children at birth, but optomet-
ric efforts need to expand in scope to include 
the anterior segment and to be encouraging as 
children become more independent in caring 
for themselves.

Early in my career, I fell under the same pitfalls 
that I suspect many of my colleagues also did: I 
superficially treated dry eye symptoms, partic-
ularly in adolescent and young adult patients. 
As my own awareness and understanding of 
the chronic nature of dry eye increased, my pro-
pensity to be more aggressive in treating it with 

HOW TO GUIDE PATIENTS IN THE USE OF DIGITAL DEVICES

Is optometry ready for the 
age of smartphone imaging?
By Thomas A. Wong, OD
Mobile phone users taking selfies can be a common 
annoyance. Rapidly improving camera features of mod-
ern smartphones have not only improved the qual-
ity of everyday photos but now made it possible for 
high-quality medical imaging.

Is optometry at a point where smartphone photog-
raphy will change the way ODs care for patients, and 
how eye care is delivered? Is it time for optic nerve 
and retinal selfies?1

Similar to the ophthalmoscope, an otoscope has 
been the traditional means of viewing the tympanic 
membrane (TM) as well as an important tool for phy-
sicians in the diagnosis of acute otitis media (AOM), a 

By Benjamin P. Casella, OD, FAAO
Chief Optometric Editor

Optometry Times is celebrating an anniver-
sary! Although we don’t look a day over 5, 
we’re turning 10! With respect to our dia-
mond anniversary, we thought we’d com-

pare and contrast the state of affairs in the optometry 
universe, then and now.

Expansions in scope of practice, industry consolida-
tion, newer schools and colleges of optometry, and prod-

uct launches, to name just a few, have contin-
ued to change the face—and embodiment—of 
contemporary eye care as the years have gone 
by. Much change has been welcomed with open 
arms, while some has been met with fierce 
resistance. 

Let’s hit some high points, shall we?

Scope expansion
Here are a few accomplishments on the part of 
organized optometry in the U.S. over the past 
decade:

– 2010: West Virginia ODs gains the author-
ity to update their formularies to include certain 
injected medications and procedures.

– 2011: Kentucky ODs join Oklahoma ODs
with the authority to provide certain laser 
procedures. 

– 2014: Louisiana ODs gain certain laser
privileges.

– 2017: Georgia ODs expand their scope of
practice to include certain injected medications, 
as well as update their drug formulary.

What happened over 10 years
Look back in honor of Optometry Times’ 
10th anniversary

See Imaging on page 18
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See Pediatric dry eye on page 24

This condition is on the rise in  
a seemingly healthy demographic

Dry eye: How to
treat kids, teens

FIGURE 1. 
A 16-year-old 
female’s lower 
meibomian 
glands 
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It was a special Optometry’s Meeting for me this 

year. I am humbled and very grateful to all (and 

there are many) who made me a candidate and 

recipient of the American Optometric Association’s 

2019 OD of the Year. My family and I truly felt the 

love the entire time we were in St. Louis. 

One great and unforeseen addition to a wonder-

ful week was bumping into one of my mentors and 

an individual I’m honored to call a friend. 

I ran into Dr. John Essinger and his wife Ruth-

ann on Wednesday of the conference. We ducked 

into the front lobby of the AOA’s new headquar-

ters (which is fantastic) and got to catch up for a 

few seconds. 

Our brief conversation brought back great mem-

ories. Dr. Essinger and Dr. James Fisk afforded me 

the opportunity to extern at their private prac-

tice when I was a fourth-year student at the UAB 

School of Optometry. 

Business of optometry
Looking back, I think all fourth-year students 

should have the opportunity to perform an extern-

ship in a private-practice setting. In the right sce-

nario, it can afford a multifaceted learn-

ing experience that is priceless to the 

young clinician. The business of eye 

care—optical, insurance, staff—can be 

daunting to anyone. To me, it can be daunt-

ing on a good day. 

As an optometry student with a liberal arts 

degree, it would be an understatement to say I 

could have used as much training in eyecare busi-

ness as I could attain. Learning from common-sense 

experience is something we all could use, and I feel 

fortunate to have had access to it at a young age. 

In addition to being witness to contemporary 

and innovative patient care, I got to experience 

the joys and tribulations of day-to-day optometric 

life besides the clinical side. The lessons I learned 

during this externship have turned into key fac-

ets of my optometric cerebrum which have many 

times driven my decision making in clinical and 

business aspects of optometry. Who could ask for 

a better result from an externship than to have it 

morph into a legacy of sorts?

I didn’t know it was possible to learn so 

much and have so much fun at the same 

time. Such a seemingly false dichotomy 

seems uncommon, and I’m here to tell 

you it happened as described. The suc-

cessful emulation of Drs Essinger and 

Fisk would mean being a great doc-

tor of optometry in addition to a great 

human, and I look back at my time at their 

practice with gratitude, joy, and lots of love.

By Benjamin P. Casella, OD, FAAO
Chief Optometric Editor
Practices in Augusta, GA, with his 
father in his grandfather’s practice 

 bpcasella@gmail.com 
 706-267-2972
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One steroid drop, one time for allergic response 
OptometryTimes.com/Editorials/SteroidAllergy

9 simple solutions to 9 complex cases
OptometryTimes.com/9ComplexCases

How to diagnose a swollen optic nerve
OptometryTimes.com/SwollenOpticNerve

CASE

1
Goldilocks of lenses

A 71-year-old Caucasian male, JZ, presented to our office 

after previously wearing keratoconus-specific aspheric 

design GP lenses, customized soft lenses for keratoco-

nus, and most recently a mini scleral design. See Figure 

1 for his topography. 

He complained that the GPs were uncomfortable, the customized 

soft lens did not yield great vision, and he had difficulty applying 

and removing the scleral. 

In spectacles, he was correctable to OD -5.50-2.75 x 148 with 

visual acuity (VA) of 20/50, OS -0.75-3.25 x 095, VA of 20/30+, 

and preferred glasses to contact lenses. He had discontinued lens 

wear several years prior. 

Initial evaluation was undertaken utilizing Biofinity Toric XR 

lenses (CooperVision): OD 8.7 mm base curve, 14.5 mm diame-

ter, -5.50-2.75 x 150; and OS 8.7 mm base curve, 14.5 mm diame-

ter, -0.75-3.25 x 095, yielding 20/25- vision OU. 

Though the rigid lenses produced better vision, JZ stated that 

WHY COOPERATIVE MANAGEMENT IS KEY FOR PROPER PATIENT CARE
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See Dry eye and sleep on page 5

By Katherine M. Mastrota, MS, OD, FAAO, Dipl ABO

I explored the relationship between sleep and dry 

eye/ocular surface disease in the April 2017 issue 

(“How sleep affects the ocular surface”). Since 

then, interest in this association has prompted 

additional research. every age each person needs 

adequate, uninterrupted sleep for optimal wake-

ful functioning.

Insufficient sleep is associated with a number of 

chronic diseases and conditions, such as diabetes, 

cardiovascular disease, obesity, and depression.  

Similarly, traditional medicine considers appropri-

ate sleep, among other factors, essential to main-

tain ocular health.2 

ALD KORB OD R ES E ARC H ,  TH E  FUTU R E OF  D RY E YE  &  B E I NG A  W I LD M ANSee Complex cases on page 24

Sometimes the best answer to solving 

a problem is the easiest option

By Priya Patel, OD; Caryn Nearnberg, OD; 

and Susan Resnick, OD, FAAO, FSLS

The specialty lens-fitting optometrist has 

a variety of lenses in the arsenal to choose 

from for the simplest to the most complex 

patient. Armed with patient goals in mind, 

increasing options can push ODs to aim 

for the “troubleshooting” tool without a 

reason to consider the simpler solution. 

Many times customized gas perme-

able (GP) lenses or scleral lenses are 

the only fix, but taking a step back can 

yield a creative solution using standard 

designs. This article will highlight sev-

eral such cases.

9 simple solutions
to complex cases By Andrew D. Pucker, OD, PhD, FAAO, FSLS

Over the past few years the idea of prescribing myo-

pia control has started to trickle into mainstream 

practice. Myopia control is often featured at clini-

cal and scientific meetings, and patients may even 

be directly asking about myopia control options. 

ODs new to the world of prescribing myopia con-

trol or unsure about the concept may want to con-

sider offering it to their patients for two reasons:1,2  

– Myopia control works

– Billions of myopes around the world could 

benefit from it

Furthermore, because myopia control is a scien-

tifically backed option for reducing myopia progres-

sion,1 it is an OD’s clinical duty to inform patients 

about all of their potential treatment options. 

In addition, offering myopia control has the 

potential to generate a significant amount of rev-

enue for a practice. 

This article offers readers a framework for build-

ing their own myopia control practices and provides 

a scientifically backed reference, which can be 

How to build 

a myopia control 

practice

See Myopia control on page 20

Explore the relationship 

between dry eye & sleep
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3 updates to treating 
Sjögren’s syndrome 
and dry eye
Check out the latest and most important 
updates in the treatment for Sjögren’s syndrome 
and dry eyes, such as new guidelines, a poten-
tial new medication, and taking another look at 
the Sjögren’s biomarker test.

OptometryTimes.com/Blog/SjögrenDryEye 

Examine evaporative dry eye 
disease exposure in your patients 
An estimated 30 million people around the world experience dry eye dis-
ease. Jade Coats, OD, explains how to recognize and address the underly-
ing cause(s) of evaporative dry eye influences in your patients before more 
serious and chronic problems occur. 

OptometryTimes.com/Blog/EvapDED
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– 2017: The Alaska Board of Examin-

ers in Optometry is granted board auton-

omy with respect to the legislature.

– 2018: Virginia ODs gains the 

authority to utilize certain injectable 

medications. 

– 2019: Arkansas ODs gain certain 

laser and injection privileges.

A simple Internet search of the words 

“optometry,” “bill,” and <insert state of 

your choice here> yields a seemingly 

endless amount of references to scope 

of practice battles in various states. 

Of course, there exists opposition 

to any proposed scope expansion. The 

opposition tends to be—at least overtly—centered 

around the notion that ODs will harm patients if 

given certain privileges. 

I can recall being called “disingenuous and 

frankly disturbing” in a legislative committee for 

stating how difficult it would be to miss an eye-

lid with a needle and cause bilateral blindness (an 

opposing argument previously stated) while being 

questioned while testifying on behalf of our bill in 

Georgia. I sure hope that lawmaker is wrong about 

me.

It is true, though, that scope expansion begets 

somewhat of the same arguments with each battle. 

Access to care is a deserving theme in the argu-

ment for most scope expansion legislation. Many 

people refuse to believe that access to proper eye 

care is still a concern in the U.S., but it is. Amaz-

ingly, I have witnessed it personally in my metropol-

itan area with a population of about 500,000. 

Patient safety is routinely brought up as an argu-

ment against scope expansion. Fortunately, no one 

has a monopoly on knowledge and learning. 

Achieving so-called “board auton-

omy,” which means not having to peti-

tion a legislature for scope changes, on 

a national level and, thus achieving a 

somewhat unification of the profession 

is a conversation worth continuing. 

Practice how you are taught to prac-

tice. What a concept!

Industry 
The eyecare industry has seen changes 

over the past 10 years as well. Here are 

some highlights.

EssilorLuxottica. Need we say more? A 

highly significant merging of two com-

panies in the history of the ophthalmic materials 

industry (literally on the order of tens of billions of 

dollars—or shall we say euros?) was a huge story for 

our readers a couple of years ago. 

With subsidiaries such as LensCrafters, Pearle 

Vision, Sunglass Hut, Eyemed, Transitions Optical, 

Ray-Ban, Costa, and Kodak Lens, these companies 

independently controlled a significant portion of 

ophthalmic goods and managed care. What many 

ODs wanted to know was how this gigantic merger 

would affect their day-to-day lives, and I’m still won-

dering the same. Of course, it takes time for such 

mergers to happen, and the effects are often trick-

le-down in nature.

Valeant Pharmaceuticals International acquired 

Bausch + Lomb back in 2013. B + L retained its 

name, thus becoming a division of Valeant. Having 

been around since the 1800s, the B + L name was 

worth keeping around.

National Vision Inc. (NVI) and Nova Southeast-

ern University College of Optometry announcing a 

philanthropic gift to include naming rights from NVI 

to the school drew considerable opinion from ODs 

and students both in and out of the Nova commu-

nity. Students wore black arm bands in protest of the 

renaming of their school, and, after both sides had 

dialogue concerning the opinions expressed, it was 

decided that, at least in this particular scenario, the 

corporate and academic sectors would keep their 

respective nomenclatures separate.

The contact lens marketplace has continued to be 

fraught with policies and practices which are unfair 

to patients and ODs. Robocalls to verify contact lens 

prescriptions have been utilized by the online con-

tact lens retail industry for years, and, at least in my 

office, these calls don’t ever seem to come when we 

are actually there to answer the phone. The Federal 

Trade Commission (FTC) has made and continues 

to make an effort at curbing this practice. 

The American Optometric Association (AOA) has 

continued to press the FTC to halt the substitution 

of the contact lenses doctors prescribe for differ-

ent lenses that manufacturers market to consumers 

without our knowledge, let alone our active consent. 

Ten years ago, I would have thought it would be as 

easy as saying to a lawmaker: “Look! It’s not sub-

stituting brands of socks! It goes on your eye! That’s 

the part of your body that is largely responsible for 

your sight!” If only life were that simple.

Product launches
The contact lens industry has undergone consider-

able change regarding the types of contact lenses 

available, the sale of said lenses, and the very rela-

tionship between prescriber and patient. 

The daily disposable modality continues to garner 

popularity, and, for obvious reason, multifocal con-

tact lenses, as well. Bausch + Lomb’s recent addi-

What happened over 10 years
Continued from page 1

BENJAMIN P. 
CASELLA, OD, 
FAAO Practices 
in Augusta, GA , 
with his father in 
his grandfather’s 
practice

See Anniversary on page 8

Industry launches in past 10 years
-  1-Day Acuvue Moist lenses family 

(Johnson & Johnson Vision)

-  1-Day Acuvue TruEye 
(Johson & Johnson Vision)

-  AdaptDx (MacuLogix)

-  Air Optix lenses family (Alcon)

-  Ab interno canaloplasty (AbiC, Ellex)

-  AngioAnalytics (Optovue)

-  Acuvue Oasys 1-Day family 
(Johnson & Johnson Vision) 

-  Acuvue Oasys with Transitions 
(Johnson & Johnson Vision Care)

-  AngioVue (Optovue)

-  Avaira lenses family (CooperVision)

-  Avenova (NovaBay)

-  Belin/Ambrosio Enhanced 
Ectasia Display (Oculus Pentacam)

-  Bepreve (bepotastine besilate, Bausch Health)

-  Biofinity family lenses (CooperVision)

-  Biotrue Multipurpose Solution 
(Bausch + Lomb)

-  Biotrue Oneday lenses family 
(Bausch + Lomb)

-  BlephEx (Rysurg)

-  BromSite (bromfenac, Sun Ophthalmics)

-  Cequa (cyclosporin, Sun Ophthalmics)

-  Clariti family of lenses (CooperVision)

-  ClearPath DS-120 (Freedom Meditech)

-  Cliradex Lid Wipes (Cliradex)

-   ColorDx CCT-HD (Konan Medical)

-   Dailies AquaComfort Plus (Alcon)

-   Dailies Total 1 family of lenses (Alcon)

-   Definity lenses (Essilor)

-   Dexycu (dexamethasone, Eyepoint Pharmaceuticals)

-   Duette (SynergEyes)

-  EyePromise vitamins (ZeaVision)

-  Eylea (aflibercept, Regeneron)

-  Flexivue Microlens inlay (Presbia)

-  HydroEye (ScienceBased Health)

-  Hydrus Microstent family (Ivantis)

-  IC100 handheld and home 
tonometers (Icare)

-  iDesign Advanced WaveScan 
Studio System (Johnson & Johnson Vision)

-  iDose (Glaukos)

-  Ilevro (nepafenac, Alcon)

-  iLux (Alcon)

-  iStent family (Glaukos)

-  InflammaDry (Quidel)

-  Inveltys (Kala Pharmaceuticals) 

-  Kamra inlay (AcuFocus)

-  Keratograph 5M (Oculus)

-  Lacripure (Menicon)

-  Lastacaft (alcaftadine, Allergan)

-  LipiFlow (Johnson & Johnson Vision)

-  Lotemax SM 
(loteprednol etabonate, Bausch Health)

-  Lucentis, (ranibizumab, Genentech)

-  Lumify (brimonidine tartrate, Bausch + Lomb)

-  Macugen (pegaptanib sodium, Bausch Health)

-  Miru 1day contact lens (Menicon)

-  MyDay lenses family (CooperVision)

-  NaturalVue Multifocal Lens 
(Visioneering Technologies, Inc.)

-  NuLids (NuSight Medical)

-  Oasis Tears (Oasis Medical)

-  Octopus 600 perimeter (Haag-Streit)

-  Oculus Response Analyzer 
(Reichert, Inc)

-  Ocusoft Lid Scrub (Ocusoft)

-  OptiFree Replenish Multi-Purpose 
Disinfecting Solution (Alcon)

-  Orbscan (Bausch + Lomb)

-  Pentacam (Oculus)

-  Photrexa corneal cross-linking 
(Avedro)

-  Prokera (Bio-Tissue)

-  Prolensa (bromfenac, Bausch Health)

-  Refresh Optive (Allergan)

-  Restasis (cyclosporin, Allergan)

-  Retaine MGD, Retain PM (Ocusoft)

-  RightEye system (Right Eye)

-  Rocklatan 
(netarsudil and latanoprost, Aerie Pharmaceuticals)

-  Rhopressa (netarsudil, Aerie Pharmaceuticals)

-  Simbrinza (brinzolamide/brimonidine tartrate, Novartis)

-  Sjö (Bausch + Lomb)

-  Smart System (M&S Technologies)

-  Symfony IOL family 
(Johnson & Johnson Vision)

-  SynergEyes lenses family (SynergEyes)

-  Systane Balance (Alcon)

-  Tangible Hydra-Peg, Tangible 
Clean (Tangible Science)

-  ThermiEyes (Thermi)

-  TobraDexST 
(tobramycin/dexamethasone, Novartis)

-  TranquilEyes (Eye Eco)

-  Transitions Signature Gen 8 (Essilor)

-  TrueTear (Allergan)

-  Ultra family of lenses (Bausch + Lomb)

-  Visco360 (Sight Sciences)

-  Vivid Vision Perimetry (Vivid Vision Inc)

-  Vyzulta (latanoprostene bunod, Bausch + Lomb)

-  Xelpros (Sun Ophthalmics)

-  Xen gel stent (Allergan)

-  Xiidra (lifitegrast, Novartis)

-  Yutiq (EyePoint Pharmaceuticals)

-  Zen RC (Bausch + Lomb)

-  Zirgan  (ganciclovir, Bausch Health)

-  Zymaxid (gatifloxacin, Allergan)

Following is a smattering of the new products the eyecare 
industry has seen since Optometry Times launched. Wow, 
there have been many innovations and changes in that time!

https://www.optometrytimes.com/
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tion to the multifocal arsenal with Ultra Multifo-

cal for Astigmatism has been anticipated by many. 

Alcon’s Dailies Total 1 disposable contact lenses and 

accompanying line extensions have spurred interest 

in this category as well.

Falling into the category of interesting new 

contact lens products, Johnson & Johnson Vision 

launched Acuvue Oasys with Transitions contact 

lenses. 

The dry eye industry has had no shortage of prod-

uct launches over the past decade. Several brands 

of artificial tears targeting specific layers of the tear 

film have been launched. One piece of big news was 

the approval and subsequent launch of Xiidra (lifite-

grast) by Shire (Xiidra is now owned by Novartis) 

in 2016. Indicated for the signs and symptoms of 

dry eye disease, Xiidra became the second such pre-

scription medication specifically indicated for dry 

eye disease, joining Restasis (cyclosporin, Allergan). 

Sun Pharma’s Cequa (cyclosporin) lately joined the 

ranks of Rx dry eye products. 

Optometry has continued to keep on top of one 

disease it should own from start to finish: dry eye 

disease.

Speaking of dry eye disease, the lipid layer of the 

tear film continued to garner more attention over 

the last decade, as Refresh Optive Advanced (Aller-

gan) and Systane Balance (Alcon) became available 

as artificial tears targeting this layer. As well, Tear-

Science gained approval of LipiFlow (now owned 

by Johnson & Johnson Vision), a thermal pulsation 

device designed to improve meibomian gland func-

tion. Further, with advances in meibography over 

the last decade, we are able to better visualize this 

major contributor to dry eye disease. I, for one, had 

forgotten just how long those glands were until I saw 

a meibography image of them.

Alcon also launched iLux in 2019 for the treat-

ment of meibomian gland dysfunction. 

It utilizes light-based heat and compression to 

improve glandular function. Intense pulsed light 

(IPL) therapy combined with meibomian gland 

expression has also garnered much more attention 

as a treatment of dry eye, and recently launched 

Sight Science TearCare has joined the ranks of mei-

bomian gland treatment.

Allergan announced its launch of the TrueTear 

nasal neurostimulator device in 2018, a thought-pro-

voking technique for treating dry eye without hav-

ing to rely on drops.

Glaucoma was no stranger to innovation in the 

first 10 years of Optometry Times, either. 

Minimally invasive glaucoma surgery (MIGS) 

devices and procedures have changed the face of 

surgical glaucoma management over the last sev-

eral years. 

As well, the approval and subsequent launch of 

two new glaucoma medications, we were presented 

with new and different mechanisms of action for 

lowering IOP. Vyzulta (Bausch + Lomb), a nitric 

oxide donating prostaglandin analog, was approved 

in 2017, as was Rhopressa (Aerie Pharmaceuticals), 

a Rho kinase inhibitor. 

As far as we have come, it should be noted that, 

just as it was 10 years ago, we still have no thera-

peutic modality which should come before lowering 

IOP in the treatment of glaucoma.

Along the lines of combatting ocular allergies, 

Novartis introduced Pazeo (olopatadine, which 

is seven times stronger than the original Patanol 

(olopatadine) introduced all those years ago.

Just as it was 10 years ago, cataracts still hap-

pen, and we still don’t have the holy grail of an IOL 

that accommodates like your lens did when you 

were 15 years old. Science is moving at a rapid pace 

in this arena, however, and scientists continue to 

uncover ways to make IOL’s accommodate and even 

be altered after surgery. We press on.

Demodex infestation became quite a craze over 

the last decade as the great masquerader and lurking 

variable of ocular surface disease. Although I hav-

en’t read quite as much about it over the past cou-

ple of years, I’m highly optimistic that I’ll see one of 

those little things one day. 

On the “refractive” side of things, Opternative 

(now Visbly) made much noise with its online 

refraction platform. A number of states, including 

my home state of Georgia, even passed bills and 

enacted laws stating that an eye examination was 

in-person by definition. There has been no shortage 

of opinions both for and against so-called “disrup-

tive technology” with respect to the eye care arena. 

Over the past several years, it has been a delicate 

task for ODs to explain the risks of having a stand-

alone online refraction and thinking it is an “eye 

exam.” Advertisements essentially trying to make 

the OD appear as a middleman between product 

and patient have made us appear anti-consumer to 

some. I think optometry has been able to show that 

the exact opposite is true, and the continuous and 

incorrect separation of the “refractive component” 

from the “eye health exam” is ultimately to blame 

for the very existence of such debates, in my hum-

ble opinion.

Through it all, ODs have and must continue to 

embrace technology for what it is: newer and hope-

fully better ways to supplement our patient care, 

not replace it. 

Look at where we are, for example, with spec-

tral-domain optical coherence tomography (OCT) 

now versus just 10 years ago. Its use has done well to 

enhance our abilities to diagnose and stage eye dis-

ease (who knows where OCT angiography [OCTA] 

will take us!), but it does not replace actually look-

ing at a patient with one’s own eyes —in-person. 

Further on the point, the concept of telehealth has 

become a popular subject over the past several years, 

and it should continue to be embraced for what it is 

in eye care: a valuable means of care when an in-per-

son eye examination is not possible. May we keep 

all of this in mind for the next 10 years and beyond.

Vision care plans
Remember that little thing passed by the 111th Con-

gress known as the Patient Protection and Afford-

able Care Act, or known colloquially as Obamacare? 

Healthcare reform (or, should we say, healthcare 

payment reform) was and still is top of mind for 

many Americans, and the AOA ensured that ODs 

had a seat at the table. ODs made a successful and 

concerted effort to ensure that access to care laws 

were upheld and that children’s vision was deemed 

an essential benefit. 

A decade later, proponents both for and against 

this law are still throwing tomatoes at each other. 

Lawmakers are still pledging to do something about 

the incredible costs of healthcare in the U.S. How 

will the state of healthcare affairs look in another 10 

years? Who knows? Maybe by then we’ll be talking 

more about how to keep people healthy to begin with.

New schools and colleges of optometry
The last decade or so has seen several new schools 

and colleges of optometry open their doors. The doc-

tor of optometry degree seems to have increased in 

popularity—and rightfully so given the aging pop-

ulation and subsequent and expected demand on 

healthcare as a whole. 

There has been hallway discussion regarding 

whether or not more schools were needed and what 

the end result would be for the profession. As long 

as the governing bodies that be keep with the rig-

orous standards which must be met to earn the OD 

degree, we are going to be just fine—even better.

We, at Optometry Times, even broke a story—

an exclusive story—back in 2015 regarding a new 

online OD degree program. That’s right. You could 

now earn your OD degree right from the comfort 

of your own living room in your pajamas. No more 

ophthalmoscopy tests with a professor breathing 

over each of your shoulders as you sweat. No more 

running from the parking lot in the pouring rain 

just to make it into clinic with your equipment all 

soaked. No more patient encounters with that one 

attending who quizzed you on glomerular filtration 

rate right in front of your patient. All rendered obso-

lete. This story was, of course, published on April 

Fools’ Day. We like to think we yanked at least a few 

optometric chains with this one.

We changed, too
When we first started this publication, the print 

product was all you got.

Now readers are able to access Optometry Times 

content on our website, via our app, and through 

email newsletters and several social media outlets…

in addition to the paper copy you may or may not be 

holding right now.

These past 10 years with you, our readers, have 

been wonderful since we have gotten to know one 

another. The challenges of starting a new publica-

tion, fostering its development, and striving to bring 

you, the hard-working clinician with no shortage 

of publications to choose from, practical chairside 

advice has been an incredible experience for all 

involved with Optometry Times. 

We love and appreciate you all, and we raise our 

proverbial glasses to you in celebration of our anni-

versary and toast to many, many more.

ODs have and must continue to embrace 
technology for what it is: newer, better ways to 
supplement our patient care, not replace it

 bpc81@aol.com

Anniversary
Continued from page 6
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DISPENSE  
AS WRITTEN

By Alex Delaney-Gesing
Associate Editor 

A 
lack of accurate data is contributing to a £58 

billion bill for vision and hearing loss in the 

UK, according to a report published calling 

on the government to support the first-ever 

national survey of the UK population’s sensory 

needs.

It is estimated that around 2 million people in 

the UK are affected by partial sight loss—which is 

expected to rise to 2.4 million by 2024. The num-

ber affected by hearing loss—also rising—is esti-

mated at 11 million.

Researchers and charities have launched a cam-

paign for the first-ever UK National Eye-health 

and Hearing Study (UKNEHS). The study includes 

25,000 participants undergoing an eye and hear-

ing examination as well as completing a standard-

ized general questionnaire.

“If the UK is serious about reducing the lev-

els of preventable visual impairment and hear-

ing loss, then we must have the data that the 

UKNEHS will provide,” says Lord Colin Low, 

co-chair of the All Party Parliamentary Group 

(APPG) on Eye Health and Visual Impairment, 

in a press release. “If we don’t fund this kind of 

research we are saying that we accept that peo-

ple living in the UK will lose their vision and 

hearing due to preventable causes, and that it 

is OK for them to live with hearing and vision 

loss that is treatable.”

The information will be broken down by gen-

der, socio-economic group, and geographical area 

to give a comprehensive view of the UK’s health 

and hearing status. 

The study will determine the prevalence and 

causes of vision impairment, blindness and hear-

ing loss in the UK population aged 50 and over.

The study will also measure the detection and 

treatment coverage rate of major eye diseases 

and associated conditions, such as diabetes, in 

order to understand the effectiveness of current 

services.

“The UK has not invested effectively in col-

lecting population data for vision and hearing 

loss,” says Sir Michael Rawlins, professor and 

chair of the Executive Board of the UKNEHS, in a 

press release.

Poor eyesight and hearing loss 
costs billions, new UK report shows

“The UKNEHS is of 
vital importance to 
current and future 
generations if we are 
serious about providing 
quality, evidence-
based services in these 
areas”
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Allergy10 Focus On

My interest in seasonal allergies stems 

from my childhood. I was bedridden 

as a youth for many days with house-

hold remedies such as ice-cold com-

presses and a worn-out body giving in 

to slumber out of sheer necessity. It was 

a different time as compared to today.

Childhood allergies
Pharmaceuticals targeted at this seg-

ment—in the mid- to late 1980s—were 

in many cases missed opportunities 

with the likes of Seldane (terfenadine, 

Sanofi-Aventis) and Hismanal (astem-

izole, Janssen Pharmaceuticals).

My pediatrician attempted to find me the next 

best thing that would come to market, making 

me a guinea pig of sorts.

Each of the aforementioned medications was 

voluntarily withdrawn due to ineffectiveness (I 

can fully attest) in addition to potentially caus-

ing fatal heart conditions— when in combina-

tion with macrolides or ketoconazole—such as 

ventricular arrhythmia, QT prolongation, or car-

diac arrest, which I was lucky to avoid.1-3

Fast forward to 1993, relief came for me in the 

form of Claritin (loratadine, Schering-Plough). 

Looking back, this time period was a renais-

sance in allergy biochemistry. 

Mistakes were clearly recognized in produc-

ing this compound, as well as the next gener-

ation of H1 antagonists including Allegra (fex-

ofenadine, Sanofi-Aventis), Zyrtec (cetirizine, 

McNeil Consumer Healthcare), and 

Xyzal (levocetirizine, Chattem).

Incidentally, for those using 

Allegra, the organic molecular struc-

ture was altered in those lessons 

learned back to the fexofenadine for-

mula that is not a potassium calcium 

blocker via cytochrome p450 metab-

olization (which was the chief caus-

ative feature of Seldane’s cardiotox-

icity as the prodrug terfenadine).3-7

Going fishing
Every day coming through the turn-

stiles at our various practice locations, I see 

patients who have relocated from around the 

United States and around the world, from the 

Caribbean, Peru, El Salvador, Ghana, Nigeria, 

India, Jordan, and many others that exhibit what 

I refer to as “fish-out-of-water allergy syndrome.” 

One patient after another will state, in sim-

ilar terms, how he did not have any problems 

in his home country but now has been finding 

himself with traditional allergy symptoms since 

arriving stateside. 

A prime example is a 7-year-old female of 

Indian ancestry presenting as a second opinion 

after being seen on vacation in a local province 

back in her parents’ home country. She was pre-

scribed a local generic version of bepotastine 

(Bepreve, Bausch + Lomb) with what appeared 

to be at the time an adverse event considering 

the marked periorbital erythema and conjunc-

tival injection/papillary responses in both eyes. 

What was learned throughout my continued 

journey with this patient over the past several 

months is that she morphed rapidly from a tradi-

tional case of seasonal allergic conjunctivitis (as 

was originally diagnosed by a physician breth-

ren from India) to vernal keratoconjunctivitis.8,9

The patient began to illustrate significant giant 

papillary conjunctivitis (GPC) along with the 

hallmark Horner-Trantas dots without evidence 

of shield ulcerations. 

Her only saviors from the misery have been a 

combination of steroids (prednisolone acetate 1% 

[Pred Forte, Allergan]), cold compresses, Chil-

dren’s Claritin, and Pazeo (olopatadine 0.7%, 

Novartis), a mast cell stabilizer/antihistamine.

Interestingly, ketone-derived steroids have 

been more effective than Durezol (diflupred-

nate 0.05%, Novartis), which is an ester base. I 

have not broached with her parents the subject 

of immunomodulation in reference to biologics 

such as tacrolimus (Prograf, Astellas Pharma) 

and cyclosporine due to her age and relative sta-

bility at this time.10

Although somewhat atypical for age and gen-

der, the location is more likely than one would 

expect. Areas of high pollution and excessive 

surface temperatures like the Indian subconti-

nent tend to lend credence to the disease state 

without a clear path for atopic genetics eluci-

dated in the literature.11

Here is the catch: In this case, the patient was 

born in the United States.

Pollen tsunami or vortex
Climate change is affecting humanity in a man-

ner not seen before in our history. Eyes are water-

ing. Noses are sneezing. Flowers are blooming 

at exhaustive and longer duration rates.12 

How climate change affects allergies
Summer is certainly here. How do I know? My allergies have been 

on high alert since February, which has made regular life rather 

challenging for this good doctor.

BY MICHAEL S. 
COOPER, OD
Practices in an OD/
MD practice in West 
Hartford, CT

Figure 1 A. and B. Pollen “snow” seen out front two of Dr. Cooper’s practice locations at Solinsky EyeCare in East 
Hartford, CT. 

1A 1B

Source: Ziska LH, Caulfield FA. Rising CO2 and pollen production 
of common ragweed, a known allergy-inducing species: implications 
for public health. Aust J Plant Physiol. 2000;27:893-898.
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Quality, quantity of allergens are shifting worldwide, so geographic and family history are key

See Climate change on page 13
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Indication 
Xiidra®�
NKƂ�VGITCUV�QRJVJCNOKE�UQNWVKQP�����KU�KPFKECVGF�HQT�VJG�
VTGCVOGPV�QH�UKIPU�CPF�U[ORVQOU�QH�FT[�G[G�FKUGCUG�
&'&���

Important Safety Information
:KKFTC�KU�EQPVTCKPFKECVGF�KP�RCVKGPVU�YKVJ�MPQYP�
J[RGTUGPUKVKXKV[�VQ�NKƂ�VGITCUV�QT�VQ�CP[�QH�VJG�QVJGT�
KPITGFKGPVU��

+P�ENKPKECN�VTKCNU��VJG�OQUV�EQOOQP�CFXGTUG�TGCEVKQPU�
TGRQTVGF�KP�������QH�RCVKGPVU�YGTG�KPUVKNNCVKQP�UKVG�KTTKVCVKQP��
F[UIGWUKC�CPF�TGFWEGF�XKUWCN�CEWKV[��1VJGT�CFXGTUG�
TGCEVKQPU�TGRQTVGF�KP����VQ����QH�VJG�RCVKGPVU�YGTG�DNWTTGF�
XKUKQP��EQPLWPEVKXCN�J[RGTGOKC��G[G�KTTKVCVKQP��JGCFCEJG��
KPETGCUGF�NCETKOCVKQP��G[G�FKUEJCTIG��G[G�FKUEQOHQTV��G[G�
RTWTKVWU�CPF�UKPWUKVKU�

6Q�CXQKF�VJG�RQVGPVKCN�HQT�G[G�KPLWT[�QT�EQPVCOKPCVKQP�QH�VJG�
UQNWVKQP��RCVKGPVU�UJQWNF�PQV�VQWEJ�VJG�VKR�QH�VJG�UKPING�WUG�
EQPVCKPGT�VQ�VJGKT�G[G�QT�VQ�CP[�UWTHCEG�

%QPVCEV�NGPUGU�UJQWNF�DG�TGOQXGF�RTKQT�VQ�VJG�
CFOKPKUVTCVKQP�QH�:KKFTC�CPF�OC[�DG�TGKPUGTVGF����OKPWVGU�
HQNNQYKPI�CFOKPKUVTCVKQP�

5CHGV[�CPF�GHƂ�ECE[�KP�RGFKCVTKE�RCVKGPVU�DGNQY�VJG�CIG�QH����
[GCTU�JCXG�PQV�DGGP�GUVCDNKUJGF�

References: 

1. :KKFTC�=2TGUETKDKPI�+PHQTOCVKQP?��.GZKPIVQP��/#��5JKTG�75���
2.�6(15�&'95�++�4GUGCTEJ�5WDEQOOKVVGG��4GRQTV�QH�VJG�4GUGCTEJ�
5WDEQOOKVVGG�QH�VJG�6GCT�(KNO���1EWNCT�5WTHCEG�5QEKGV[�&T[�'[G�
9QTM5JQR�++�
�������Ocul Surf���������
�������������3.�(&#�CRRTQXGU�
PGY�OGFKECVKQP�HQT�FT[�G[G�FKUGCUG��(&#�0GYU�4GNGCUG��,WN[�������
JVVR���YYY�HFC�IQX�PGYUGXGPVU�PGYUTQQO�RTGUUCPPQWPEGOGPVU�
WEO�������JVO��#EEGUUGF�,WN[������������4.�(QQF�CPF�&TWI�
#FOKPKUVTCVKQP��'NGEVTQPKE�1TCPIG�$QQM��JVVR���YYY�HFC�IQX�
FQYPNQCFU�&TWIU�&GXGNQROGPV#RRTQXCN2TQEGUU�7%/�������RFH��
#EEGUUGF�,WPG����������

There’s no substitute.2,4

Check out patient resources, 
insurance coverage, and 
more at Xiidra-ECP.com
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Xiidra is the only lymphocyte function-associated antigen-1 
(LFA-1) antagonist treatment for Dry Eye Disease1,2

FIIRST 
IN CLASS

For additional safety information, see accompanying Brief Summary of Safety Information on the adjacent 
page and Full Prescribing Information on Xiidra-ECP.com. 
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BRIEF SUMMARY: 
Consult the Full Prescribing Information for complete product 
information.

INDICATIONS AND USAGE 
Xiidra®�
NKƂVGITCUV�QRJVJCNOKE�UQNWVKQP�����KU�KPFKECVGF�HQT�VJG�
VTGCVOGPV�QH�VJG�UKIPU�CPF�U[ORVQOU�QH�FT[�G[G�FKUGCUG�
&'&��

DOSAGE AND ADMINISTRATION 
Instill one drop of Xiidra twice daily (approximately 12 hours 
CRCTV��KPVQ�GCEJ�G[G�WUKPI�C�UKPING�WUG�EQPVCKPGT��&KUECTF�
VJG�UKPING�WUG�EQPVCKPGT�KOOGFKCVGN[�CHVGT�WUKPI�KP�GCEJ�G[G��
Contact lenses should be removed prior to the administration 
QH�:KKFTC�CPF�OC[�DG�TGKPUGTVGF����OKPWVGU�HQNNQYKPI�
administration.

CONTRAINDICATIONS 
Xiidra is contraindicated in patients with known hypersensitivity 
VQ�NKƂVGITCUV�QT�VQ�CP[�QH�VJG�QVJGT�KPITGFKGPVU�KP�VJG�
formulation.

ADVERSE REACTIONS 
Clinical Trials Experience 
Because clinical studies are conducted under widely varying 
conditions, adverse reaction rates observed in clinical studies 
of a drug cannot be directly compared to rates in the clinical 
VTKCNU�QH�CPQVJGT�FTWI�CPF�OC[�PQV�TGƃGEV�VJG�TCVGU�QDUGTXGF�
KP�RTCEVKEG��+P�ƂXG�ENKPKECN�UVWFKGU�QH�FT[�G[G�FKUGCUG�EQPFWEVGF�
YKVJ�NKƂVGITCUV�QRJVJCNOKE�UQNWVKQP�������RCVKGPVU�TGEGKXGF�CV�
NGCUV���FQUG�QH�NKƂVGITCUV�
�����QH�YJKEJ�TGEGKXGF�NKƂVGITCUV������
6JG�OCLQTKV[�QH�RCVKGPVU�
�����JCF�Ű��OQPVJU�QH�VTGCVOGPV�
GZRQUWTG������RCVKGPVU�YGTG�GZRQUGF�VQ�NKƂVGITCUV�HQT�
approximately 12 months. The majority of the treated patients 
YGTG�HGOCNG�
������6JG�OQUV�EQOOQP�CFXGTUG�TGCEVKQPU�
TGRQTVGF�KP��������QH�RCVKGPVU�YGTG�KPUVKNNCVKQP�UKVG�KTTKVCVKQP��
dysgeusia and reduced visual acuity. Other adverse reactions 
TGRQTVGF�KP����VQ����QH�VJG�RCVKGPVU�YGTG�DNWTTGF�XKUKQP��
conjunctival hyperemia, eye irritation, headache, increased 
lacrimation, eye discharge, eye discomfort, eye pruritus and 
sinusitis. 
Postmarketing Experience 
6JG�HQNNQYKPI�CFXGTUG�TGCEVKQPU�JCXG�DGGP�KFGPVKƂGF�FWTKPI�
postapproval use of Xiidra. Because these reactions are 
reported voluntarily from a population of uncertain size, it is not 
always possible to reliably estimate their frequency or establish 
a causal relationship to drug exposure.

Rare cases of hypersensitivity, including anaphylactic reaction, 
bronchospasm, respiratory distress, pharyngeal edema, swollen 
tongue, and urticaria have been reported. Eye swelling and 
rash have been reported.

USE IN SPECIFIC POPULATIONS 
Pregnancy 
There are no available data on Xiidra use in pregnant women to 
KPHQTO�CP[�FTWI�CUUQEKCVGF�TKUMU��+PVTCXGPQWU�
+8��CFOKPKUVTCVKQP�
QH�NKƂVGITCUV�VQ�RTGIPCPV�TCVU��HTQO�RTG�OCVKPI�VJTQWIJ�
IGUVCVKQP�FC[�����FKF�PQV�RTQFWEG�VGTCVQIGPKEKV[�CV�ENKPKECNN[�
relevant systemic exposures. Intravenous administration of 
NKƂVGITCUV�VQ�RTGIPCPV�TCDDKVU�FWTKPI�QTICPQIGPGUKU�RTQFWEGF�
an increased incidence of omphalocele at the lowest dose 

VGUVGF����OI�MI�FC[�
����HQNF�VJG�JWOCP�RNCUOC�GZRQUWTG�CV�
the recommended human ophthalmic dose [RHOD], based on 
VJG�CTGC�WPFGT�VJG�EWTXG�=#7%?�NGXGN���5KPEG�JWOCP�U[UVGOKE�
GZRQUWTG�VQ�NKƂVGITCUV�HQNNQYKPI�QEWNCT�CFOKPKUVTCVKQP�QH�:KKFTC�
CV�VJG�4*1&�KU�NQY��VJG�CRRNKECDKNKV[�QH�CPKOCN�ƂPFKPIU�VQ�VJG�
risk of Xiidra use in humans during pregnancy is unclear.

Animal Data 
.KƂVGITCUV�CFOKPKUVGTGF�FCKN[�D[�KPVTCXGPQWU�
+8��KPLGEVKQP�
VQ�TCVU��HTQO�RTG�OCVKPI�VJTQWIJ�IGUVCVKQP�FC[�����ECWUGF�
an increase in mean preimplantation loss and an increased 
KPEKFGPEG�QH�UGXGTCN�OKPQT�UMGNGVCN�CPQOCNKGU�CV����OI��MI��
FC[��TGRTGUGPVKPI�������HQNF�VJG�JWOCP�RNCUOC�GZRQUWTG�CV� 
the RHOD of Xiidra, based on AUC. No teratogenicity was 
QDUGTXGF�KP�VJG�TCV�CV����OI��MI��FC[�
����HQNF�VJG�JWOCP�
RNCUOC�GZRQUWTG�CV�VJG�4*1&��DCUGF�QP�#7%����+P�VJG�TCDDKV��
an increased incidence of omphalocele was observed at the 
NQYGUV�FQUG�VGUVGF����OI��MI��FC[�
����HQNF�VJG�JWOCP�RNCUOC�
GZRQUWTG�CV�VJG�4*1&��DCUGF�QP�#7%���YJGP�CFOKPKUVGTGF�D[�
+8�KPLGEVKQP�FCKN[�HTQO�IGUVCVKQP�FC[U���VJTQWIJ�����#�HGVCN�0Q�
1DUGTXGF�#FXGTUG�'HHGEV�.GXGN�
01#'.��YCU�PQV�KFGPVKƂGF�KP�
the rabbit.

Lactation 
6JGTG�CTG�PQ�FCVC�QP�VJG�RTGUGPEG�QH�NKƂVGITCUV�KP�JWOCP�
milk, the effects on the breastfed infant, or the effects on milk 
RTQFWEVKQP��*QYGXGT��U[UVGOKE�GZRQUWTG�VQ�NKƂVGITCUV�HTQO�
ocular administration is low. The developmental and health 
DGPGƂVU�QH�DTGCUVHGGFKPI�UJQWNF�DG�EQPUKFGTGF��CNQPI�YKVJ�
the mother’s clinical need for Xiidra and any potential adverse 
effects on the breastfed child from Xiidra.

Pediatric Use 
5CHGV[�CPF�GHƂECE[�KP�RGFKCVTKE�RCVKGPVU�DGNQY�VJG�CIG�QH����
years have not been established. 

Geriatric Use 
No overall differences in safety or effectiveness have been 
observed between elderly and younger adult patients.

NONCLINICAL TOXICOLOGY 
Carcinogenesis, Mutagenesis, Impairment of Fertility 
Carcinogenesis: Animal studies have not been conducted  
VQ�FGVGTOKPG�VJG�ECTEKPQIGPKE�RQVGPVKCN�QH�NKƂVGITCUV� 
Mutagenesis: .KƂVGITCUV�YCU�PQV�OWVCIGPKE�KP�VJG�in vitro  
#OGU�CUUC[��.KƂVGITCUV�YCU�PQV�ENCUVQIGPKE�KP�VJG�in vivo  
mouse micronucleus assay. In an in vitro chromosomal 
aberration assay using mammalian cells (Chinese  
JCOUVGT�QXCT[�EGNNU���NKƂVGITCUV�YCU�RQUKVKXG�CV�VJG�JKIJGUV�
concentration tested, without metabolic activation.  
Impairment of fertility: .KƂVGITCUV�CFOKPKUVGTGF�CV� 
KPVTCXGPQWU�
+8��FQUGU�QH�WR�VQ����OI�MI�FC[� 

�����HQNF�VJG�JWOCP�RNCUOC�GZRQUWTG�CV�VJG� 
TGEQOOGPFGF�JWOCP�QRJVJCNOKE�FQUG�
4*1&��QH� 
NKƂVGITCUV�QRJVJCNOKE�UQNWVKQP������JCF�PQ�GHHGEV�QP� 
fertility and reproductive performance in male and  
female treated rats. 

/CPWHCEVWTGF�HQT��5JKTG�75�+PE�������5JKTG�9C[��.GZKPIVQP��/#������� 
(QT�OQTG�KPHQTOCVKQP��IQ�VQ�YYY�:KKFTC�EQO�QT�ECNN���������������� 
Marks designated ®�CPF�v�CTG�QYPGF�D[�5JKTG�QT�CP�CHƂNKCVGF�EQORCP[�
������5JKTG�75�+PE��5*+4'�CPF�VJG�5JKTG�.QIQ�CTG�VTCFGOCTMU�QT� 
TGIKUVGTGF�VTCFGOCTMU�QH�5JKTG�2JCTOCEGWVKECN�*QNFKPIU�+TGNCPF� 
.KOKVGF�QT�KVU�CHƂNKCVGU�
Patented: please see JVVRU���YYY�UJKTG�EQO�NGICN�PQVKEG�RTQFWEV�RCVGPVU 
.CUV�/QFKƂGF�����������5�����

Rx Only
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In a recent 20-year retrospective study look-

ing at global indices of pollen loading and den-

sity in the northern hemisphere, it was found 

that temperature increase has a definitive link 

to aeroallergenicity.13

This might not be that shocking from a logic 

standpoint; however, the trend facilitates a 

butterfly effect across the globe in reference to 

another indicator: carbon dioxide.14,15 

As higher emissions in the atmosphere have 

escalated from the preindustrial age to mod-

ern times, plants such as ragweed suck up this 

compound at massive rates, thereby increasing 

the season and pollen spewed out in the vari-

ous allergy wind columns.16

And it is not just quality—it is quantity, too. 

Carbon dioxide concentrations have remodeled 

the molecular signaling observed in allergenic 

peptides on pollen.17

As these peptides grow in density on the 

granules, the potency conveyed could poten-

tially elevate the severity of the immune sys-

tem’s response.17

Keep tissues close, drops closer
Through the clouds of spiraling pollen, there 

are a few important pearls. 

Top of the list is asking historical questions 

surrounding geography and past family history. 

Another is to become more aggressive in cou-

pling steroid therapy with mast cell stabilizer/

antihistamines.

Finally, get to know a local allergist. “Pollen 

fever” is here to stay, so stay ahead of the curve.
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CURRENT TREE HABITAT DISTRIBUTION

2100 TREE HABITAT DISTRIBUTION (high emissions scenario)

ALLERGENIC LEVEL

VERY LOW

LOW

MODERATE 

HIGH

VERY HIGH

ALLERGEN HOTSPOTS
States with a risk 
of large increases 
in allergenic tree 
pollen:

Arkansas
Iowa
Maine
Minnesota
New Hampshire
New York
Pennsylvania 
Vermont
West Virginia

Climate change
Continued from page 10

States with a 
risk of moderate 
increases in aller-
genic tree pollen:

Connecticut 
Illinois
Kentucky
Massachusetts
Mississippi
Tennessee
Wisconsin

mailto:coopadre@gmail.com
https://www.nytimes.com/1999/06/22/us/drug-maker-pulls-antihistamine-from-market.html
https://www.optometrytimes.com/modern-medicine-feature-articles/how-combat-vernal-keratoconjunctivitis


AUGUST 2019 |  

Diabetes14 Focus On

Principal emphasis has been placed 

on clinical trials, with additional sup-

port of epidemiologic outcomes and 

other related studies. 

DRCR.net currently includes more 

than 115 participating sites with over 

400 physicians throughout the U.S., 

has initiated more than 25 stud-

ies, enrolled over 9,000 study par-

ticipants, and has been responsi-

ble for some of the most important, 

care-changing clinical trials related 

to diabetic retinopathy (DR) and 

diabetic macular edema (DME) per-

formed over the past 15 years.

DRCR.net was founded in September 2002 

through a cooperative agreement with the U.S. 

National Institutes of Health to pool clinical 

research data from disparate retinal specialty 

practices with the goal of determining clinically 

meaningful and statistically significant treat-

ment options for both DR and DME in the most 

expeditious fashion.1

The most important clinical trials by DRCR.net 

include Protocols S, T, and I. These have signifi-

cantly changed the way proliferative diabetic ret-

inopathy (PDR) and DME are managed.

Protocol S
Protocol S showed that intravitreal injection of 

the vascular endothelial growth factor (VEGF) 

inhibitor, ranibizumab (Lucentis, Genentech) is 

non-inferior to panretinal photocoagulation (PRP) 

for prevention of severe vision loss and regres-

sion of neovascularization in patients with PDR.

Predictably, subjects receiving anti-VEGF ther-

apy maintained significantly better visual field 

and night-vision than those receiv-

ing PRP.2

Patients receiving injections were 

also significantly less likely to develop 

severe, center-involved DME (CI-DME) 

and more likely to experience resolu-

tion of any pre-existing DME.

Although anti-VEGF therapy for 

PDR is not a one-off treatment—and 

requires patient adherence with care-

ful follow-up and repeat injections—

Protocol S has established injections 

as a potential alternative to PRP, as 

well as a definitive complementary 

strategy that allows for fewer laser burns and 

better visual function.2

Protocol T
Protocol T compared the relative efficacy of the 

three available anti-VEGF drugs for patients with 

CI-DME.3

At two years, ranibizumab, aflibercept (Eylea, 

Regeneron), and bevacizumab (Avastin, Genen-

tech) were each shown to be highly effective 

for reducing retinal thickening and improving 

visual acuity. 

Aflibercept proved to be slightly superior to 

bevacizumab in patients with 20/50 or worse 

baseline vision (about five additional Early Treat-

ment Diabetic Retinopathy Study [ETDRS] let-

ters—roughly one additional line of improved 

visual acuity).

Interestingly, one-year data from Protocol T 

showed significantly better vision with afliber-

cept compared to both other agents when evalu-

ating subjects who entered the study with vision 

of 20/50 or worse.

This has potential real-world significance for 

monocular patients, amblyopic patients, or those 

who present with difficulty driving or perform-

ing work activities due to CI-DME. 

It also is notable that post-hoc analysis shows 

persistent DME was less likely with aflibercept 

than bevacizumab after two years of follow-up.4

Although ODs are not likely going to deter-

mine which specific anti-VEGF agents ophthal-

mologists use, they should remind retina spe-

cialists that aflibercept may be the best choice 

for restoring visual function more expediently 

in patients with worse vision, especially when 

compared to bevacizumab. 

Nonetheless, Protocol T has established off-la-

bel use of bevacizumab as the most reason-

able and economical first-line agent for patients 

with CI-DME.  

Protocol I
Protocol I studied the use of intravitreal ranibi-

zumab with prompt or deferred focal/grid laser 

treatment over the course of two years versus 

only focal/grid laser therapy for the treatment 

of CI-DME. This demonstrated the superiority of 

anti-VEGF therapy and showed that most patients 

required fewer injections over time compared 

to patients with wet age-related macular degen-

eration (AMD).5

Post-hoc analysis of Protocol I (the so-called 

“early analysis”) also revealed that visual acu-

ity gains after the first three injections were pre-

dictive of final visual acuity improvement up to 

three years later.

From a practical standpoint, this means that 

poor responders might be augmented with or 

switched to alternative therapies sooner, whether 

intravitreal steroids, laser, or a different anti-

VEGF agent.

However, a suboptimal response at 12 weeks 

did not preclude meaningful vision improvement 

in Protocol T (≥ 10-letter gain) in many eyes at 

two years, with 25 to 32 percent achieving mean 

visual acuity of 20/25 to 20/32 after two years 

of ongoing therapy, often with the same drug.6

Protocol V
Results of Protocol V became available May 

2019.7  They will have significant impact on the 

way DME is managed when patients have good 

visual acuity prior to treatment.

This study assessed the best course of action 

for patients with CI-DME and good visual acu-

ity at baseline (20/25 or better), a not-infrequent 

scenario. The trial followed 702 eyes randomized 

to observation, extra-foveal focal/grid laser, or 

aflibercept injections over two years. Patients 

who developed vision loss (at least a five-letter 

reduction) in the first two groups were switched 

Research initiatives offer treatment 
options for diabetes patients
Advancements of three clinical trials have made significant impact in eye care

BY A. PAUL CHOUS, 
MA, OD, FAAO has a 
practice emphasizing 
diabetes eye care 
and education in 
Tacoma, WA

The Diabetic Retinopathy Clinical Research Network (DRCR.net) 

supports the identification, design, and implementation of mul-

ticenter clinical research initiatives focused on diabetes-induced 

retinal disorders.1 

1

Figure 1. A 66-year-old female with type 2 diabetes for 17 years demonstrates center-involved diabetic macular edema 
(CI-DME) but good corrected visual acuity (20/25).  Image courtesy A. Paul Chous, OD
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over to aflibercept treatment as needed.

The study showed no significant difference 

between the three groups at two years, with 16 

percent, 17 percent, and 19 percent of eyes devel-

oping a five-letter or more loss of visual acuity 

in the aflibercept, laser, and observation groups, 

respectively (p=0.79 for all comparisons).

Aflibercept therapy was initiated in 25 per-

cent of eyes randomized to laser and 34 percent 

of eyes randomized to observation.

This trial demonstrates that the majority of 

observed and treated eyes did not, in fact, expe-

rience significantly worse vision over two years, 

and that such patients may be safely monitored—

initiated on anti-VEGF therapy only as needed—

and maintain excellent visual acuity in most 

cases, saving money and reducing the patient 

burden of on-going treatment.

As the authors note:

“Each aflibercept injection has an average Medi-

care cost of $1,850, and all intravitreal injections 

carry a small risk of endophthalmitis (<0.1%). 

Thus, reducing anti-VEGF treatment in these 

eyes while maintaining good vision has clinical 

and economic advantages for patients and pub-

lic health.”

The only secondary outcome in which treat-

ment with anti-VEGF therapy was significantly 

better than observation was the percentage of 

eyes with 20/20 or better visual acuity at two 

years (77 percent versus 66 percent, p=0.03).

Interestingly, most enrolled subjects had rea-

sonably good metabolic control throughout the 

study (mean HbA1c=7.6 percent), suggesting that 

good blood glucose control may be of utmost 

importance when CI-DME is present in the con-

text of good vision.

Wrapping up
Another finding was that patients with central 

retinal thicknesses outside of the normal range 

(301 to 399 μm in 33 percent to 43 percent of all 

enrolled eyes) had and maintained good visual 

acuity irrespective of treatment arm.

Figure 1 shows an example of a patient with 

CI-DME and good visual acuity.
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common diagnosis in chil-

dren under age 5.

Smartphone otoscopes 

have been found to be 

effective in high-resolution 

imaging of the TM, and the 

subsequent medical man-

agement of AOM.2

Research has also shown 

preference for smartphone 

otoscopes over the tradi-

tional otoscope by physi-

cians, patients, and par-

ents.2 With smartphone 

otoscopes, parents can 

share views with board-certified pediatricians 

and help to improve outcomes for their children. 

Smartphone imaging principles
Although smartphones are not specifically 

designed for medical imaging, innovations in 

mobile applications and attachments are being 

developed to improve smartphone imaging 

capabilities.

Digital imaging and communications in medi-

cine (DICOM) calibration is critical in the future 

for storing and viewing quality medical imag-

ing in electronic health records (EHR). Privacy 

concerns are better regulated with good qual-

ity imaging standards.

Proper calibration in different mobile 

devices—such as tablets—allows for optimal 

viewing of medical images important for accu-

rate diagnoses. 

The number of pixels is not always important 

for understanding medical images. Rather, the 

closer a smartphone is held to an object being 

imaged, the smaller the pixels should be in order 

to maximize visualization of the object.3

Smartphone use as a direct 
ophthalmoscope
Portable fundus cameras have been around for 

decades, but the universal use of smartphones 

by ODs and patients has created a large market 

for portable, inexpensive attachments—enabling 

smartphone use as direct ophthalmoscopes. A 

smartphone’s autofocus capability accounts for 

a patient’s refractive error.

Polarizing filters and photo-absorbing walls 

in these smartphone attachments allow for the 

reduction of corneal Purkinje reflections, result-

ing in quality images of undilated pupils.4

Newer smartphones allow for high-resolu-

tion direct ophthalmoscopy with an unmodi-

fied smartphone. JAMA Network has a series 

of videos demonstrating the technique to take 

direct ophthalmoscopy selfies with an unmod-

ified iPhone X.5

Smartphone use for glaucoma imaging 
Fundus photography of the optic nerve serves two 

major purposes: to screen patients for potential 

disease and to use subsequent images to mon-

itor for progression.6

With optic nerve photography, an OD can 

identify swollen nerves, disc pallor, optic pits, 

and rim/cupping asymmetry—all of which are 

all essential in the proper diagnosis and man-

agement of a patient.7

There is no doubt about the importance of 

optic nerve imaging in glaucoma. 

The Ocular Hypertension Treatment Study 

(OHTS) noted that stereoscopic optic nerve 

photos were essential in picking up disc hem-

orrhages and that disc hemorrhages were a 

significant risk factor for the development of 

glaucoma.8

The presence of disc hemorrhages in ocular 

hypertensives increased glaucoma risk by six 

times, yet detection of them on fundus exam-

ination often falls short. In 

the OHTS, only 16 percent 

of disc hemorrhages were 

identified via funduscopy 

alone.9

The European Optic Disc Assessment Trial 

(EODAT) found that the identification of glau-

coma via fundus photographs showed a high 

sensitivity for identifying diseases (80 percent), 

and that for expert observers, the difference 

between monoscopic and stereoscopic photog-

raphy was minimal.10

Smartphone imaging in practice
It is not uncommon for people to have their 

smartphones tally the number of steps they take 

or measure their heart rates. It seems likely that 

in the near future ODs will be using data col-

lected by patients via integrated EHR systems 

where patients can upload data to their own 

medical records.

Optic nerve selfies for glaucoma detection and 

monitoring are no different. As mobile phone 

cameras and apps improve, so will ODs’ abil-

ity to obtain better quality images, including 

possible red-free and stereoscopic images from 

smartphones.

By having patients take optic nerve selfies 

periodically, ODs can better monitor our glau-

coma suspects or glaucoma patients who are 

progressing by imaging their optic nerves three 

to four times more per year than traditional 

approaches. This may allow ODs to pick up on 

subtle changes or hemorrhages that may indi-

cate disease progression.11

Future smartphone uses
As innovative technologies in the modern prac-

tice of clinical optometry become more con-ver-

gent, retinal selfies may become powerful tools 

as patients advocate to more directly participate 

in their own optometric care.

The longitudinal review of high-quality med-

ical images of the optic nerve and retina—both 

by patients themselves (selfies) and profession-

als in eyecare practices—offers new frontiers in 

the 21st century optometric practice.

As mentioned, attention to privacy concerns 

and the appropriate use of these technologies 

(artificial intelligence [AI],12 and smartphone 

optic nerve and retinal imaging) are essential 

to improving patient outcomes and creating a 

more interactive approach to primary eye care.
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Now that cataract surgery is recog-

nized as a refractive surgery, the same 

evaluation is necessary for cataract 

patients.

New classification
At the start of my career, cataract sur-

gery was not a refractive procedure; 

it was just becoming a safe medical 

procedure. 

Today, cataract surgery benefits 

from precise measurements of the 

length of the eye and curvature of 

the cornea, and precise placement of 

the intraocular lens (IOL) to achieve a desired 

refractive outcome. The removal of visually dis-

ruptive cloudy lens seems almost secondary.

Once a visually significant cataract has been 

identified in a motivated patient, the task of set-

ting expectations begins. All clinical facts need 

to be gathered before the discussion of premium 

lens can start.

Findings as benign as posterior vitreous float-

ers can create visual disturbances that may 

impact the success of multifocal IOLs and should 

be pointed out to patients prior to surgery. Addi-

tionally, pupil motility and iris defects can sig-

nal pseudoexfoliation (PXF), which is import-

ant to know prior to surgery.

The cataract patient should undergo a sim-

ilar work-up of the ocular surface and its sup-

porting structures as a contact lens patient or a 

laser vision correction patient. The significant 

difference is that positive findings do not pre-

vent the procedure—they simply guide the IOL 

selection and temper expectations.

Initial examination
Begin by evaluating structure before moving 

on to function.

I first image the meibomian glands using mei-

bography. Showing patients meibography images 

and the absence of glands gets their attention to 

the importance of maintaining a healthy ocu-

lar surface.

Next, I evaluate the lid margin document-

ing erosion, telangiectasic vessels, and capped 

meibomian glands. By pressing on the meibo-

mian glands, evaluate the quality of the meibum 

from absent, inspissated, or cloudy to an olive 

oil consistency.

Noting how many glands produce meibum 

determines the productivity of those 

glands. There are treatments such as 

iLux (Alcon), LipiFlow (Johnson & 

Johnson Vision), and intense pulsed 

light (IPL), along with support-

ive therapy of hot compresses and 

omega-3 supplements.

Fluorescein and lissamine green 

dyes provide information on both 

the structure and function of the tear 

film. Evaluate both cornea and con-

junctival staining along with mea-

suring tear break-up time (TBUT). 

An unstable tear film not only affects 

the quality of vision after the surgery but also 

the accuracy of the measurements that deter-

mine IOL power.

Study outcomes
In the Prospective Health Assessment of Cataract 

Patients’ Ocular Surface (PHACO) study, more 

than 50 percent of patients who were evaluated 

for cataract surgery had a TBUT of <5 seconds, 

and 75 percent had corneal staining.1

Hyperosmolar patients also had a greater vari-

ability in their keratometric measurements and 

a subsequent IOL power calculation of greater 

than 0.50 D difference.2 Therefore, the refrac-

tive “surprise” may be the simple result of a 

poor ocular surface.

As indicated, the corneal curvature plays a 

crucial role in the refractive power of the eye and 

determining IOL power. In fact, corneal astig-

matism determines the power for a toric IOL. 

The corneal astigmatism is often similar to the 

refractive astigmatism—but not always.

In my experience, refractive spheres can 

have a significant amount of corneal astigma-

tism and—if not identified and addressed—can 

lead to postoperative refractive astigmatism.

The optical quality of the cornea affects post-

operative results. Therefore, corneal scars, epi-

thelial basement dystrophy, and other corneal 

dystrophies need to be identified and have their 

potential impact on a patient’s vision discussed 

prior to surgery.

Additionally, keratoectasia can have a sig-

nificant impact on the quality of vision after 

surgery. Pre-operative tomography can reveal 

forme fruste keratoconus (FFKC) and eyes that 

are not suited for corneal surgery to “fine tune” 

a final refractive outcome. Those patients with 

even subtle corneal irregularities can experi-

ence poor postoperative quality of vision and 

less satisfaction, especially if they have a mul-

tifocal implant.3

In a study of 19 patients with mild keratoco-

nus, refractive astigmatism was significantly 

reduced with the implantation of a toric IOL 

and the spherical equivalent was within ±0.50 

D in 68 percent of the eyes.

Of note, the corneal astigmatism and total 

higher-order aberrations (HOA) were not sig-

nificantly different.4 Therefore, a rigid contact 

lens fitting postoperatively may still be complex.

Conclusion
Today’s technology has transformed cataract 

surgery into a refractive surgery. The precise 

measurements and surgical techniques allow 

a skilled surgeon to provide successful refrac-

tive outcomes.

Nevertheless, there are limitations that need 

to be identified and discussed prior to sur-

gery. When properly evaluated, IOLs can pro-

vide patients with a quality of vision they have 

not experienced before, often without the aid 

of glasses or contact lenses. Those successful 

patients require evaluation and consultation 

from their referring doctors.
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Measurements matter in cataract 
surgery, the new refractive procedure
Precise pre-op and surgical techniques can lead to successful outcomes for patients
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Optometrists represent at prestigious annual international scientific meeting

By Stuart Richer, OD, PhD

I
t is difficult to take it all in, let alone 

summarize the information gained by 

attending an Association of Research 

in Vision and Ophthalmology (ARVO 

annual scientific meeting. 

I think every OD should attend at least 

one ARVO meeting in their careers, and 

the earlier the better. This year’s meet-

ing in Vancouver saw a record-setting 

11,000 attendees from more than 75 

countries. 

A brief review of topic themes of 

papers, posters, and presentations is 

listed below.

Spaceflight neuro-ocular syndrome
Spaceflight-associated neuro-ocular syndrome

(SANS) syndrome affects about 40 percent of astro-

nauts on long-duration spaceflights as assessed by 

one or more findings:

– Optic disc edema

– Hyperopic shifts

– Globe flattening 

– Cotton-wool spots 

– Choroidal folds

Quantitative ocular coherence tomography 

(OCT)-based metrics of optic nerve head morphol-

ogy during long-duration spaceflight suggest that 

intracranial pressure (ICP) during spaceflight is 

not pathologically elevated. Yet optic nerve head 

changes, consistent with edema, developed in over 

half of their cohort of n=150 astronauts. The head-

ward fluid shift associated with weightlessness 

induces optic disc edema independent of patho-

logically elevated ICP.1

Researchers from Kentucky Colleges of Optom-

etry and Osteopathic Medicine explain why astro-

nauts develop pathologies more often in their 

right eyes after returning from long-duration 

spaceflights. 

They propose that a contributing factor is greater 

intraocular pressure (IOP) OD versus OS when 

astronauts are in a nonstandard body position, 

as expected in an environment with low gravity. 

IOP increased OD relative to OS 

during head down tilt with a 19 per-

cent increase at a 45° head tilt, while 

no differences were seen in the supine 

position. 

Researchers attribute this to anatomic 

variations in internal jugular vein dis-

tension and drainage, contributing to 

both the increased IOP and optic disc 

edema.2

Detect TBI using virtual reality
Back on earth, traumatic brain injury 

(TBI) is a real and present danger for 

motorists and pedestrians as well as 

civilians of all ages engaged in sports 

and soldiers. 

Patients with TBI, even mild TBI, often show 

impaired stereopsis not appreciated during a con-

ventional eye exam. Measuring stereopsis in differ-

ent positions of the visual field with virtual real-

ity glasses seems to be an effective new tool for 

fast concussion assessment. 

Looking through computer-tethered virtual real-

ity glasses, German scientists displayed four balls 

with differing stereo offset presented in nine dif-

ferent positions of the visual field. The task was 

to evaluate third-degree fusion (stereopsis) in all 

gaze positions by selecting the closer ball using a 

gaming controller.3 

This technology is being used to train athletes. 

Ocular healthy athletes improved their stereo vision 

over  six weeks in disparity threshold, reaction 

time, gain, and percentage of correct answers.4 

3-D head-mounted displays provide potential 

for improving visual functions such as contrast 

sensitivity, visual crowding, and visual attention. 

Scientists at UC Berkeley School of Optometry 

and Baylor College of Medicine Department of Neu-

roscience further explored the potential of 3-D video 

games to improve stereopsis. Playing these games 

for short periods of time improves depth perception 

by 33.5 percent in healthy young adults. 

Notably, their most recent experiments have 

shown these types of video games to have a spe-

cial benefit for triggering the plasticity of stereo 

vision in patients with amblyopia.5

Distinguishing Alzheimer’s from other 
dementia with OCT
While dichoptic tests such as stereopsis are being 

extended to those patients suspected of having a 

neurodegenerative disorder such as Alzheimer’s 

or Parkinson’s disease, there was much interest 

at ARVO 2019 in the potential of spectral-domain 

OCT (SDOCT) to be used for the objective diagno-

sis of neurodegenerative diseases. 

Alzheimer’s disease (AD) is difficult to clini-

cally distinguish from frontotemporal degenera-

tion (FTD), an age-related dementia with distinct 

brain pathology. 

Researchers from the University of Pennsylvania 

Scheie Eye Institute and the Department of Neurol-

ogy evaluated SDOCTs of these two district neuro-

degenerations (n=15 AD and n=33 FTD patients). 

Differences in retinal nerve fiber layer (RNFL) and 

ganglion cell layer (GCL) thicknesses were not seen. 

However, outer retina thinning detected by 

SDOCT may distinguish FTD from AD. The 

researchers suggest that the thicker outer plexiform 

layer in FTD patients stems from bipolar and hori-

zontal cell dendrite sprouting as the outer nuclear 

layer thins.6

Tear test for Alzheimer’s disease
Tear biomarkers have been identified for several 

ocular diseases as well as neurological diseases 

like migraine, Parkinson’s disease, and multiple 

sclerosis. 

A group from the University Eye Clinic and 

Departments of Psychiatry & Neuropsychology at 

Maastricht University Medical Center, Netherlands, 

evaluated the tear biomarker level of total-tau and 

amyloid-beta 42 (Aβ42) in 25 patients with AD, 

mild cognitive impairment, or subjective cognitive 

impairment and n=9 age-matching healthy controls. 

Although the sample size is small, their results 

suggest tear total-tau and Aβ42 have reasonable 

discriminatory power for the AD state with poten-

tial for utility as a clinical diagnostic marker.7

Driving and fall risk
At ARVO 2019, several presentations focused on 

driving and fall risk. These two topics are of clin-

ical importance to optometrists adapting to exam-

ining an increasingly aged population. 

Driving is a complex task involving cognitive, 

motor, and vision measures such as novel tests of 

central motion sensitivity and contrast sensitivity 

(CSF) that are significantly associated with driving 

performance among older adults with and with-

out visual impairment. 

However, standard worldwide vision licensing 

tests are not predictive of driving performance. 

Australian researchers, including Joanne M. 

Wood, BSc, PhD, from the Queensland School of 

Optometry, are moving toward identifying unsafe 

older drivers using a comprehensive performance 

model, important in those with visual impairment.8

Is there a biomarker for predicting night vision 

difficulties during an eye examination? Our group 

at the James A. Lovell Federal Health Care Cen-

OD research at ARVO 2019
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ter found self-assessed global low luminance per-

formance correlates with macular pigment optical 

density even in patients without retinal disease.9 

Researchers from Australia have given much 

thought to another concern of elderly beyond driv-

ing: fear of falling. This concern potentially con-

tributes to activity restriction, physical decondition-

ing, psychological distress, and reduced quality of 

life. Not surprisingly, higher levels of anxiety about 

falling are commonly found among older patients 

with age-related macular degeneration (AMD) and 

associated with their central vision loss. 

Yearly declines in CSF were linked to increased 

levels of their concern about falling. The research-

ers’ findings highlight the need for monitoring “fall 

risk concern” among older people with AMD, par-

ticularly those with progressive vision loss. Reg-

ular assessment of CSF could assist in identifying 

those at greatest risk of fall risk concern.10 

Validation of home CSF test 
Another poster confirmed the utility of a new simple 

home (or office) CSF test known as the CamBlobs2. 

Researchers from the School of Optometry at 

Université de Montréal  demonstrated that CSF 

measured with the CamBlobs2 chart agrees with 

the validated Mars chart in a group of multiple 

sclerosis patients with optic neuritis. Camblobs2 

can be self-administered by patients at home as a 

self-monitoring tool.11

Fluorescence imaging ophthalmoscopy
The retina contains components (fluorophores) 

which glow back after illumination with light. 

Researchers from Bern, Switzerland, as well as at 

the University of Utah/Moran Eye Center presented 

several posters on this new imaging modality. 

Fluorescence lifetime imaging ophthalmoscopy 

(FLIO) images show how long fluorophores glow 

(fluorescence lifetimes), providing vital informa-

tion about the metabolism and health of the retina. 

The Bern group analyzed 141 healthy eyes of 

subjects with a broad age range (21 to 91 years) to 

construct a normative data base. The Moran Eye 

Center group is likewise evaluating patients with 

various disease states. Longer fluorescence lifetimes 

measured in older subjects indicate a change in 

composition of the retina over time. As with auto-

fluorescence imaging, human lens status must be 

considered when analyzing FLIO.12

Artificial intelligence 
There were no less than 23 special topic presenta-

tions concerning artificial intelligence (AI), both 

novel applications and refinements (such as dia-

betic retinopathy). Myriad and growing potential 

applications are nothing short of breathtaking. 

See the specific AI topics:

– LASIK and PRK13

– Collaborative management of cataracts14

– Predicting chronic kidney disease (CKD) from 

retinal images15

– Visual screening with smartphones16

– Enhancing clinical trials17

– Glaucoma diagnosis18

– Distinguishing cavernous hemangioma and 

neurilemmoma19

– Infectious keratitis with slit-lamp images20

– Diabetic retinopathy using SDOCT and 

SDOCTA21

– Automatic detection of diabetic retinopathy22

– Predicting myopic macular degeneration23

– Classification of subclinical keratoconus using 

Scheimpflug and SDOCT24

– Immune related factors of intraocular disease25

– Fully automated feature-based segmentation 

of diabetic retinopathy26

– SDOCT and novel deep learning algorithms 

in Singapore27

– Glaucoma monitoring28

– Opacity suppression in teleretinal imaging29

– Optical Coherence Tomography and Artificial 

Intelligence for Glaucomatous Optic Neuropathy 

(OCTAGON) research group30

– Real-world use in diabetes clinics31

– Robotics and teleretinal medicine32

– Stargardt’s disease33

– Retinitis of prematurity34

– Subjective refraction from wavefront aberrom-

etry35 
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Subjective and objective findings help ODs decide how to help pediatric patients

By Angela Howell, OD, FCOVD, FAAP

A
ccidents are bound to happen in all popula-

tions, especially with active children. Active 

listening, case history, and clini-

cal findings differentiate between 

accident and abuse. Analyzing subjec-

tive and objective findings will allow 

the OD to make the decision if an acci-

dent or abuse occurred.

Case reports of ocular trauma from 

accidents and abuse are presented with 

subjective and objective findings and 

clues that help the practitioner discern 

one from another. 

By the numbers
Children youth, and teens experience 

high levels of victimization. Crimes 

against young people can range from abuse and 

neglect to assaultive violence and homicide. There 

were 686,000 child maltreatment victims or 9.2 per 

1000 children in 2012.1 

In 2012, 44 percent of all child maltreatment 

were white, 21 percent were African American, 

and 21.8 percent were Hispanic. Of those children, 

36.6 percent of the time the mother was the per-

petrator, 18.7 percent of the time the father was 

the perpetrator, and 12 percent of the time some-

one other than the parent was the perpetrator.1 

Breaking down abuse cases by category:1 

– 78.3 percent neglect

– 18.3 percent physical abuse

– 10.6 percent other abuse

– 9.3 percent sexual abuse

– 8.5 percent psychological maltreatment

– 2.3 percent medical neglect 

Neglect (29.7 percent and physical abuse (24.6 

percent have the highest percentage of children 

aged two years and younger. Teens age 

12 to 14 have the highest risk of sexual 

abuse (26.3 percent).1 

Girls and boys are victims of abuse at 

a rate of 9.5 per 1,000 children and 8.7 

per 1,000 children, respectively.1

An estimated 1,593 children died as a 

result of maltreatment in 2012. Forty-four 

percent of these children were under a 

year old. Eighty percent of child fatali-

ties were caused by the child’s parents. 

Twenty-seven percent of fatalities were 

caused by the mother alone, 8.6 per-

cent of all homicide victims were chil-

dren and youth under the age of 18—of 

that number 52.8 percent were aged 17 to 19 years.1   

The big picture
When patients and parents of pediatric patients 

complete intake forms and speak with staff, pieces 

of patients’ stories may not add up. 

In addition, when ODs’ subjective and objective 

findings may not be congruent. The ocular tissues 

can tell a story of motion and injury that may not 

be supported by the story that was told. Some con-

ditions, like concussion, may not have clear objec-

tive findings and will need further diagnosis. 

As mid-level health care providers, ODs are obli-

gated to report suspected abuse or neglect. Abuse 

could be physical, verbal, or neglect of needs. ODs 

will see bruises to eye and adnexa during patient 

care. History and observations must support clin-

ical decisions. A robust-looking child wearing a 

dirty baseball uniform with a black eye who says 

he was hit with a baseball presents differently 

than a skinny kid who says he fell into a doorknob. 

Other signs of physical abuse include bruises of 

different ages. Naturally occurring bruises are on 

the knees, elbows, and bony extremities. Ques-

tionable bruises may show up as small finger-size 

marks from squeezing too tightly or larger marks 

from blows from a hand, fist, or foot from being 

kicked. 

Bruises to orbital rim, eyelids, and adnexa, 

and subconjunctival hemorrhage may show after 

a choking episode. Note that these conditions could 

show up in a healthy child after a bout of cough-

ing or vomiting. 

Retinal hemorrhages are a ley finding in shaken 

baby syndrome.2 There are non-abusive findings 

for a retinal hemorrhage in a child. Leukemia, sick-

le-cell disease, and diabetic retinopathy would be 

differential diagnoses.3

Observe the cleanliness of child, as well as her 

face, clothing, hair, hands, and fingernails. Look at 

weight and overall appearance—the child should 

look well-nourished and healthy. 

Beware of stories that do not add up. A child 

may say, “I fell and hit my eye.” When asked or 

even unprompted, the child may later say some-

thing different. 

Abused children may not answer truthfully when 

someone else, especially the abuser, is in the room. 

If an OD has suspicions about the origin of phys-

ical findings, attempt to speak with the child out 

of earshot of others.

Ocular signs of child sexual abuse include:

– Pubic lice on the eyelashes and adnexa

– Presentation with sexually transmitted dis-

eases like chlamydia or gonorrhea

– Streff’s syndrome 

Red flags for abuse that may present in the exam 

room include:4

– Excessive crying

– Doing poorly in school

– Fear of certain people, things, or activities

– Anger and/or aggression

Consider that abuse for girls often takes place 

prior to puberty because the offender does not want 

to risk pregnancy. The patient’s case history may 

lead the OD to report for investigation. 

What ODs can do
If an OD suspects that a child is being harmed, 

report concerns to the appropriate authorities—

local child protective services (CPS) or the police 

department.

The role of the physician includes preventing 

child abuse and detecting and treating victims 

of physical abuse when it occurs. The physician’s 

ability to recognize suspicious injuries, conduct 

a thorough physical examination, and evaluate 

the validity of the caregivers’ explanations for 

injuries is important in detecting child abuse. 

The American Academy of Pediatrics (AAP) rec-

ommends that physicians ensure that a patient who 

is a victim of child physical abuse receives proper 

medical assessment, stabilization, and referrals 

Accident or child abuse?

TAKE-HOME MESSAGE Ocular trauma will present 
to the primary careeye clinic for management. Clinical 
findings can be used to document extent of trauma. 
Recognizing what conditions point to abuse and investi-
gating these findings assures the safety of the child and 
improves clinical outcomes.

ANGELA HOWELL, 
OD, FCOVD, FAAP,
is in practice in 
Paragould, AR

Figure 1. Hyphema at 24 hours at clinic 
presentation. Photo courtesy Angela Howell, OD, FCOVD, FAAP
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to investigative agencies and necessary follow-up 

services, which include patient and family refer-

rals to appropriate psychological professionals.1

Brief cases below outline potential abuse cases 

and how they were handled.

Case 1
A 17-year-old white male presents to clinic with his 

mother holding a wet washcloth to his eye. Visual 

acuity was reduced to 20/70 with 30 percent cor-

neal abrasion and 25 percent hyphema. Patient 

was “popped” in the eye by another student with 

a towel in the locker room. 

Treatment was bed rest, homatropine 5% bid, 

Pred Forte (prednisolone acetate, Allergan) Q4h 

while awake. Complete resolution of the abrasion 

and hyphema occurred within 14 days. 

This case is consistent with horseplay and bul-

lying. A single incident may trigger suspicion, but 

the story is plausible and there were no other inci-

dents of injury for this youth. 

Case 2
A 10-year-old boy presents to clinic with painful 

left eye. His visual acuity OD 20/20, OS 20/80. His 

left eye showed a 5 mm corneal abration and ante-

rior chamber 2 percent hyphema. His history indi-

cated being shot with a Nerf gun at close range 

by a playmate. 

He was managed with homatropine 5% and Max-

itrol (neomycin, polymyxin B, dexamethasone; 

Novartis). Bed rest was advised because hyphema 

is at risk for re-bleed within the first week. 

Considering accident versus abuse or neglect, 

it is unclear if lack of eye protection would con-

stitute neglect.

Case 3
An 11-year-old girl from Nigeria presents with her 

father for routine exam. Father calls her stupid and 

berates her. Doctor wants to dilate her, and child 

resists. Father takes dilating drops, slaps the child 

on the face, and puts eyedrops in the child’s eyes. 

Is that enough to call the police and take the 

child into protective custody? 

Developing policies and procedures to manage 

challenging situations like this are often imple-

mented on a case-by-case setting. These policies 

should consider child safety and legal consequences 

for moving forward. There are cultural differences, 

but ultimately children are protected by local laws 

in the United States.

Case 4
A 5-year-old male presents with left exotropia. His 

visual acuity is OD 20/20, OS NLP. The patient has 

a history of his biological father punching him in 

the left eye. Plus, the child was hospitalized from 

the beating and accompanying head injury. 

The patient experienced traumatic cataract and 

complete retinal detachment of the left eye result-

ing from this beating. 

The father was convicted of child abuse, and the 

child was removed to protective services. 

Case 5
A 6-year-old male reports for a 

pre-kindergarten exam. He had trou-

ble with letter reversals and atten-

tion in the classroom. He has a his-

tory of shaken-baby syndrome at age 

3 months with hospitalization. 

The patient’s mother was con-

victed of child abuse and subse-

quently gave birth to his sister while 

in prison. Both children are in the 

custody of their maternal grand-

mother who is raising them as a sin-

gle parent. 

The patient’s visual acuity is 20/20 

OD, OS, and OU. His refractive error 

OU is low plus. Binocular findings 

show reduced near point of conver-

gence, poor fixation on pursuits, and 

undershot all meridians with head 

and body movement on saccades. 

Glasses for hyperopia and accom-

modative concerns were prescribed. 

Vision therapy for tracking and con-

vergence challenges was initiated.

Conclusion
ODs should follow their guts. If you 

an OD thinks something is not right 

with a child or family, be cautious. 

Develop relationships with local-

school personnel; there may be other 

reasons to get a principal or school 

counselor to involve authorities. An 

OD’s observations and input may be 

another piece of the puzzle. 

Also develop relationships with 

police and child abuse investiga-

tors. Be sure to respect the doctor-pa-

tient relationship while addressing 

concerns. 

Child abuse and neglect are prev-

alent. Ocular signs and symptoms 

may be managed and reported appro-

priately. As primary-care providers, 

ODs may be more accessible and 

available to help with keeping chil-

dren safe.
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the younger patient population grew 

as well.

Ask the right questions
Asking the right questions to get the 

right answers is essential to helping 

younger patients articulate their symp-

toms. Young children simply have not 

developed the awareness or vocabulary 

to tell us how they feel, and tweens and 

teens may not understand that they 

can discuss anything outside of glasses 

and contacts with their optometrist. 

General questions may be enough 

to get the conversation going, such as:

– Do your eyes feel dry?

– Do your eyes get red? 

– Do you rub your eyes a lot? 

–How much time do you spend looking at 

screens?

Ultimately, questions should shed light on the 

effect of accommodation to the visual system. 

For pediatric patients, the questions should 

extend to the parents. A personal or family history 

of atopy (particularly with an element of eczema), 

rheumatological conditions, and autoimmune dis-

ease are triggers to ask about.

Diagnostic testing
Regardless of the patients’ age, looking 

for dry eye signs from a clinical perspec-

tive appears much the same from behind 

the microscope. 

In my experience, children and teens 

are generally tolerant of quick and pain-

less testing, such as osmolarity or mei-

bography, so go ahead and run these tests.

The screen factor
Everyone has heard that environment is 

to blame for virtually everything, and 

dry eye is likely just one more negative 

environmental manifestation—specifi-

cally the exponential increase of screen time for 

Americans of every age. 

Starting in infancy, children gravitate to the 

glowing screen in their parents’ hands; school-

aged children are required to study and complete 

assignments online; and adults shop, socialize, and 

work using their beloved screens. Add in enter-

tainment, and the hours people spend in front of 

a screen are staggering. 

It is not a surprise that current research sug-

gest that screen time may play a significant role 

in dry eye.1

While it is easy to say that adults should monitor 

and limit screen time for children (there’s an app 

for that!), ODs must also accept that screens are a 

necessary part of the world they live in. Realisti-

cally, ODs are unlikely to convince their patients to 

significantly reduce their use of screens; however, 

educating them on the possible effects of screen 

time, such as reduced or incomplete blinking, is 

a great place to start. 

I like to teach the 20-20-20 rule: Every 20 min-

utes, screen users should look up for 20 seconds 

and focus on an object at least 20 feet away. 

In addition,  we can remind patients to make 

a conscious effort to blink completely and sim-

ply open and close their eyes throughout the day.

Treating young patients
The multifactorial nature of dry eye requires con-

sideration of inflammatory and obstructive compo-

nents, the impact of blepharitis, and the patients’ 

biofilm. 

Foundational treatment begins with good lid 

hygiene, and young children can benefit from learn-

ing and establishing proper hygiene routines with 

gentle products. Any patient presenting with bleph-

aritis should establish a regimen with a product 

such as HypoChrlo hypochlorous lid wipes (OCu-

SOFT) and perhaps warm compresses such as a 

Bruder mask. 

Additionally, I often prescribe the use of artifi-

cial tears, such as Refresh Relieva (Allergan). Drop 

instillation tends to provoke a visceral response in 

patients of every age, and especially young patients. 

Therefore, it is very important to avoid creating 

a negative experience for both parents and child 

because parent don’t want to wrestle their chil-

dren at every dosing. A positive association means 

compliance is far more likely. 

I recommend pediatric patients lay down flat, 

get comfortable, and close their eyes like they are 

sleeping. With the eyes closed, drop the medica-

tion right at the lateral canthus, then ask patients 

to open the eyes to allow the tear to roll in. This 

is a nonthreatening process, and children usu-

ally feel immediate soothing effects and develop 

a positive association with drop instillation. 

The nutrition factor
As an optometrist, I approach nutrition from a rein-

forcing perspective. I keep the discussion simple 

and conversational by asking my patients if they 

think they have a perfect diet (this usually gets a 

laugh from parents). 

I then explain that nobody can have a perfect 

diet, and that some of the nutrients we need are 

not consumed in the typical diet, such as plant-

based black currant seed oil. However, we can 

provide our body with needed nutrients that will 

potentially manage the symptoms and prevent irre-

versible damage with high-quality supplements, 

such as HydroEye (ScienceBased Health) which has 

demonstrated efficacy in improving dry eye symp-

toms, EyePromise EZ Tears (ZeaVision), BioTears 

(BioSyntrx), and others.2,3

Supplemental omega fatty acids have been shown 
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How to treat dry eye in the pediatric and young adult population
Continued from page 1
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PEARLS FOR TREATING DRY EYE IN YOUNGER PATIENTS
Ask questions and review personal 
and familial history for known dry eye 
triggers

Always look for dry eye in patients of 
all ages 

Allow younger patients to take owner-
ship of their health. 

Talk directly to the younger patient 
with the parent overhearing instead of 
talking only to the parent. 

Show children how to wash around 
their eyes, apply lid solutions, and to 
close their eyes while washing their 
faces

Set up pediatric patients to have a pos-
itive treatment experience, and con-
sequently better compliance, by using 
proper drop instillation techniques and 
gentle products

Be willing to accept rejection

https://www.optometrytimes.com/
http://DryEyeCoach.com
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to reduce inflammation and improve the overall 

quality of tears. There is a growing body of evi-

dence that shows that the omega-6 gamma-linolenic 

acid (GLA) is highly effective for treating patients 

with dry eye.4 When combined with omega-3 fatty 

acids, such as eicosapentaenoic acid (EPA), they 

decrease pro-inflammatory arachidonic acid and 

prostaglandin E2.5,6 

A randomized, placebo-controlled study shows 

that nutritional supplements containing EPA and 

GLA reduce inflammatory biomarkers, improve 

corneal surface smoothness, and improves symp-

toms of dry eye.2

Although swallowing a pill may be difficult for 

very young patients, it is quite feasible for chil-

dren in their tweens and teens. In addition, I have 

found that the young adult population is gener-

ally open to and even seeking natural methods 

for treating pathology. 

By the time children are able to swallow a sup-

plement, they have usually reached the size of a 

small adult, so I keep the dosing as recommended 

by the manufacturer. While not all patients imme-

diately jump on board with nutraceuticals, at least 

they are made aware that there is a nutrition-based 

approach to treating dry eye if they wish to pur-

sue it in the future.

Pearls and recommendations
Dry eye is a chronic and progressive disease that 

can eventually cause corneal damage, discomfort, 

and visual impairment.7 Ask questions and review 

personal and familial history for known dry eye 

triggers. Always look for dry eye in patients of all 

ages, even if you are not expecting it to be pres-

ent. The sooner ODs can identify and treat the dis-

ease, the better for young patients. 

Do not be averse to treating pediatric patients 

and allow them to take ownership of their health. 

Talk directly to them with the parent overhear-

ing the conversation versus working around the 

child and going straight to the parent. Explain 

and show children how to wash around their eyes, 

apply lid solutions, and to be mindful to close 

their eyes while washing their faces. Set up pedi-

atric patients (and their parents) to have a pos-

itive treatment experi-

ence, and consequently 

better compliance, by 

using proper drop instil-

lation techniques and gen-

tle products.

Be willing to accept 

rejection. Sometimes as 

eyecare providers, ODs 

are concerned that their 

patients will not agree to 

do what they recommend, 

but ODs still need to have these conversations and 

provide families with education about the disease. 

Eventually, they may circle back around and return 

for treatment. 

A “no” to treatment does not mean “never.”
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As my own awareness and 
understanding of the chronic 
nature of dry eye increased, my 
propensity to be more aggressive 
in treating it with the younger 
patient population grew as well

Every 20 minutes, screen 
users should look up for 

20 seconds and focus on an 
object at least 20 feet away

20 M I N U T E S
S EC O N D S
F E E T

IN BRIEF

SAN CLEMENTE, CALIF.—Glaukos Corporation and Avedro, Inc. 

announced that the companies have entered into a de-

finitive merger agreement under which Glaukos will 

acquire Avedro in an all-stock transaction. 

The transaction—subject to Avedro stockholder ap-

proval and other customary closing conditions and reg-

ulatory approvals—has been approved by the board of 

directors of both companies. 

It is expected to be completed in the fourth quarter 

of this year.

The acquisiton wil l help establish Glau-

kos’ new corneal health franchise as well as ex-

pand its research and development capabilities.

“Avedro has in place many of the same strategic attri-

butes Glaukos used to pioneer MIGS, including propi-

etary paradigm-changing solutions, extensive clinical 

validation, broad reimbursement, and first-to-market 

status,” says Thomas Burns, Glaukos president and 

CEO. “Our combined organizations can possess the 

essential expertise, scale, and reach to maximize 

these opportunities, drive further commercialization 

of Avedro’s bio-activated pharamceuticals, and estab-

lish another synergistic and durable Glaukos franchise 

to fuel potential near- and long-term growth and share-

holder value.”

Once combined, the addition of Avedro’s 66-percent 

year-over-year revenue growth in the first half of 2019 

is expected to generate revenue growth acceleration 

for Glaukos beginning in 2020, as well as potential 

revenue synergies beginning in 2021, according to the 

companies.

Under terms of the merger agreement, for each share 

of Avedro owned, Avedro shareholders will receive an 

exchange ratio equivalent of 0.365 shares of Glaukos 

stock.

Upon closing, Glaukos shareholders are expected to 

own approximately 85 percent of the combined com-

pany, and Avedro shareholders are expected to own 

the remaining 15 percent.

Glaukos and Avedro announce definitive acquisition agreement

mailto:whauser@sigmalophthalmic.com
https://nei.nih.gov/health/cornealdisease
http://DryEyeCoach.com


AUGUST 2019 |  

26 Pediatrics

Ponder how often and at what age to measure refractive error, as well as when or if to correct
By Timothy E. Hug, OD, FAAO

T
he development and treatment 

of refractive errors in chil-

dren have been the subject 

of debate over many decades. 

Current theories on the emmetropiza-

tion process, wherein the human visual 

system regulates the development 

of refractive error, point toward the 

first 18 months of life. Data indicates 

a trend toward low hyperopia by 12 

to 18 months of life, regardless of the 

newborn’s refractive starting point.1 

Stability in refractive error is evident 

between the ages of 2 to 5 years with 

a trend toward hyperopic regression.2

Beyond age 6, the progression of myo-

pia has become a clinical concern. 

Clinical controversies arise when discussing the 

management of pediatric refractive errors—the most 

basic is how often should refractive errors be mea-

sured/monitored and for which age groups. Also, 

when should correction for these refractive errors be 

prescribed, and what consequence does prescribing 

have on refractive error development? Finally, is not 

intervening an option for best acuity or best binoc-

ular development?

From a clinical management perspective, con-

sider these controversies in the following three age 

groups: infant (0 to 18 months), toddler (2 to 5 years) 

and childhood (6 to 14 years). Consider normal 

refractive development in each age group and what 

to do when normal refractive development does not 

occur or when the visual system shows signs of dis-

tress with the refractive error it has.

Infant (Birth to 18 months)
For the infant eye, the process of emmetropization 

may be linked to the accommodative system. 

If, for example, the 3-month-old has a high 

hyperopic refractive error, the “extra” accommoda-

tive effort to maintain a clear retinal image may, 

through an accommodative signal, alter the axial 

length growth to compensate. 

In a three-month-old with a myopic refractive 

error, the lack of accommodative effort may signal 

the eye to stop the axial elongation process, allow-

ing the refractive error to reach low hyperopia by 

18 months.

If this is the case, then clinically, the refractive 

error in this age group may be constantly changing 

and would need close monitoring, such as 

cycloplegic refractions at four- to six-month 

intervals, up until age 18 months. 

Animal models have shown an induced 

refractive error (through wearing glasses 

designed to create blur) results in changes to 

the axial length, adapting to the new induced 

refractive error.2 

Is the same true when prescribing glasses 

for human infants during the emmetropiza-

tion process? Does prescribing glasses inter-

rupt the emmetropization process? 

Now consider signs of visual distress, such 

as strabismus or nystagmus, and the visual 

system’s abnormal emmetropization. 

Perhaps the abnormal emmetropization 

is secondary to an abnormal visual system. 

Does the provider prioritize emmetropiza-

tion or visual development?

Children born prematurely (<31 weeks, <1500 

g) have a risk of developing retinopathy of prematu-

rity (ROP), and, depending on the severity of the dis-

ease, may require treatment with laser photocoagu-

lation. As a result of laser treatment and the abnor-

mal formation of the premature eye, these patients 

often develop significant myopia in the first six to 

nine months of life, which may need correction for 

proper visual development. In contrast, early stud-

ies using avastin for ROP treatment do not show a 

myopic shift. However, these studies are targeting 

a specific (milder) stage of ROP.4

Is prescribing for the 

clinically significant myo-

pia controversial? Is there 

a risk of interfering with 

the emmetropization pro-

cess, or has the ROP and/

or treatment disrupted 

this process already, leaving the visual system vul-

nerable to unchangeable refractive errors for which 

the clinician must intercede?

CLINICAL EXAMPLES Consider the nine-month-old, for-

mer premature infant with ROP, post laser treat-

ment, with a refractive error of -6.50 D in each 

eye. Although the infant’s visual demand at this 

stage of life is mostly near, prescribing for this 

myopic refraction is needed to stimulate proper 

visual development and proper accommodative 

demand/response to near targets.

Consider the seven-month-old with moderate 

hyperopia (+7.50 D OU) manifesting an esotropia 

of 30 prism diopters. When the refractive error was 

corrected, the esotropia was controlled, indicat-

ing this esotropia was early onset accommodative 

esotropia.

In these two cases, the visual system demon-

strated distress with its uncorrected refractive con-

dition and responded positively when compensated. 

Does this compromise the emmetropization pro-

cess? If so, is the preservation of vision and binoc-

ularity a fair trade for having to wear glasses for 

long term?

INFANT SUMMARY The emmetropization process 

appears to be an active process based on accom-

modative feedback which helps regulate and guide 

the infant visual system toward a refractive error 

of low hyperopia by age 18 months. 

Atypical refractive errors need close monitor-

ing through cycloplegic refractions. If the refractive 

error is creating distress that compromises visual 

or binocular development, then correction of the 

refractive error should be considered without worry 

to the emmetropization process outcome.

Toddler (2 to 5 years)
If the emmetropization process is successful, the 

toddler should have a refractive error of low hyper-

opia. The resultant (residual) refractive error may 

lead to visual compromise. 

Consider the toddler with a refractive error of 

+5.00 D whose visual demand increases with age. 

Uncorrected hyperopia of this magnitude could lead 

to accommodative esotropia or bilateral amblyopia 

(if the visual system trades clarity in favor of low 

accommodative response). Evidence suggests mod-

erate uncorrected hyperopia (>+3.50 D) can lead to 

difficulties learning in the classroom.5

Hyperopia in moderate to high amounts may lead 

to the development of accommodative esotropia. 

Hyperopia in patients with accommodative esotro-

pia seems to regress less with some studies showing 

hyperopic regression of 0.10 D per year.6,7

Is this because of interference with emmetropiza-

tion? Or is this a different model of the visual system 

that we do not fully understand?

If a toddler has developed anisometropia, con-

sider prescribing because there is little evidence 

of this disrupting refractive error development. In 

fact, moderate amounts of anisometropia can lead 

to amblyopia in this age group and must be treated. 

Myopia in this age group (>3.00 D) may rep-

resent a disruption in the emmetropization pro-

cess but most likely does not represent incomplete 

Controversies in pediatric 
refractive development

Moderate uncorrected hyperopia 
(>+3.50 D) can lead to diffi  culties 
learning in the classroom

TIMOTHY E. HUG, 
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TAKE-HOME MESSAGE Pediatric refractive error de-
velopment can be thought of in three stages: infancy (birth 
to 18 months), toddler (2 to 5 years), and childhood (6 to 14 
years). Controversies in the measuring, development, and 
prescribing for refractive errors can create confusion for 
the practicing clinician. This article will review these topics 
and with case examples offer the clinician models for inter-
vention in their developing pediatric patients.

See Refractive development on page 28
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I met with a young professional patient the other day who, like so many 
others, was excited about the opportunity to wear contact lenses. I knew 
that a monthly replacement lens would be a great option for his vision 
and lifestyle needs, and also how important good lens care would be. 
Of course, we can all be… well, forgetful sometimes — which is why I  

introduced him to CLEAR CARE® PLUS for his daily lens cleaning and 
disinfection. CLEAR CARE® PLUS is highly effective against a wide range 
of organisms,1,2 supports outstanding lens comfort,3,4 and maybe most 
importantly, is easy to use.3 For patients new to contact lenses, this 
translates to safe and enjoyable lens wear from day one!

The reasons why I chose CLEAR CARE® PLUS for this patient are the 
same reasons why I recommend it every day. With its fi ve simple steps, 
CLEAR CARE® PLUS is a great option for new and experienced lens 

wearers alike. Patients are always pleasantly surprised by how easy 
CLEAR CARE® PLUS is to use,3 and are excited to try it for themselves. 
The lack of a rub step with CLEAR CARE® PLUS (a required but often 
neglected step among multipurpose solution [MPS] users5,6) simplifi es the 

lens care routine. In addition, CLEAR CARE® PLUS’ bubbling action 
provides a visual reminder to patients to use fresh solution every time. 
Similar to what I see in practice, study data show that CLEAR CARE® PLUS’ 
design supports signifi cantly greater lens care compliance than MPS.6,7 
My experience with CLEAR CARE® PLUS is also that enthusiasm for the 

product does not end when people leave the offi ce — my patients 
continue to use CLEAR CARE® PLUS long after my initial recommendation, 
a sign of just how much they like using it.

A practice-wide approach to patient education about lens care is 
important to supporting patients’ success, and the resources and tools 
that Alcon offers help make this possible. My offi ce staff loves being 
able to walk patients through the simple steps for CLEAR CARE® PLUS 
use — and patients really value hearing it from someone other than their 
doctor. The same resources that help me talk about CLEAR CARE® PLUS 
in the exam room (“How to Use CLEAR CARE® PLUS” video and the 
Patient Tip Card with coupon) also help my staff take an active role in 
setting patients up for success.

For any patient not in daily disposable contact lenses, 
I recommend CLEAR CARE® PLUS lens care. It is 
highly effective,1,2 and, thanks to the inclusion of 
Alcon’s HydraGlyde® Moisture Matrix, supports 
outstanding lens comfort.3,4 Just as importantly, I love 
the simplicity of using CLEAR CARE® PLUS3 — it 
makes educating patients easy and helps ensure that 
they are taking advantage of its effi cacy and comfort 
benefi ts. With CLEAR CARE® PLUS, I know that I 
am giving my patients the opportunity to enjoy 
simple, effective lens care every day.

A CLEAR
CHOICE FOR
PATIENTS AND 
PRACTICES IS 
CLEAR CARE® PLUS

SIMPLE AND 
EFFECTIVE 
LENS CARE

April Jasper, OD, FAAO
Advanced Eyecare Specialists
(private practice)
West Palm Beach, FL

Dr. Jasper was compensated by Alcon for her participation in this advertorial.
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PRACTICE TIP

View this video at
https://youtu.be/mJMGPZD_kn0

CLEAR CARE® PLUS CLEANS AND DISINFECTS LENSES IN A FEW SIMPLE STEPS*

Wash, 
rinse, 
and dry 
hands

Place 
lenses
in baskets 
and rinse
for 5 seconds 
with solution

1 2 3 4 5
Fill the
lens case
to the
line with 
solution

Put it all 
together 
and tighten 
the lid 

Soak
overnight
or for at
least 6
hours

In addition to walking patients
through how to use CLEAR CARE® PLUS, 
I always show them Alcon’s “How to 
Use CLEAR CARE® PLUS” video, to 
reinforce the information that I have 
just shared with them. I also make 
sure that they know where to fi nd 
the video online any time they need a 
quick refresher or want to show their 
family and friends how much they 
love their lens care solution!

https://youtu.be/mJMGPZD_kn0
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continuing orthokeratology lenses shows more rapid 

increase in axial length compared to patients who 

have remained in spectacles.9 

There is limited evidence to identify the ideal can-

didate for myopic progression treatment because all 

myopes do not progress at the same rate. 

Careful consideration should be given to par-

ent/family goals for myopia progression treatment. 

Education regarding treatment outcomes, includ-

ing continued need for correction for myopia even 

after treatment, and length of treatment needs to 

be addressed.

CHILDHOOD SUMMARY Refractive errors in this age 

group can be treated as needed,with limited con-

troversy, and annual exams can be the monitor-

ing timeline of choice. 

Myopia progression occurs in this age group, and 

while treating the progression in children may be 

controversial, these supplemental treatments may 

be an option for families who are educated about the 

risks and benefits and can also make an informed 

decision.

Summary
Animal models of emmetropization have focused on 

inducing a refractive error and observing the ani-

mal’s physiologic response to this as the animal’s 

visual system tries to emmetropize by changing cor-

neal curvature, axial length, or lenticular thickness.3

When managing pediatric refractive errors, the 

emmetropization process looks far different. During 

the first 12 to 18 months of life, the infant visual sys-

tem attempts to regulate the corneal curvature, len-

ticular thickness, and axial length to create a refrac-

tive error of low hyperopia. 

Prescribing glasses in this age group may disrupt 

the process but can save both visual and binocu-

lar development. Prescribing in this age group is 

not the same as inducing a refractive error in ani-

mal models. 

In toddlers, there is limited evidence of an active 

process, and prescribing for moderate hyperopia, 

anisometropia, and astigmatism is necessary for 

vision and learning.

In childhood, myopia progression occurs, but 

there is limited understanding of which patients 

progress the most and which patients are the best 

candidates for myopia progression treatment. Fam-

ily goals and discussion of outcomes may help deter-

mine who wishes to consider treatment.

REFERENCES
1. Mutti DO, Mitchell GL, Jones LA, Friedman NE, Frane SL, Lin 
WK, Moeschberger ML, Zadnik K. Accommodation, acuity, and 
their relationship to emmetropization in infants. Optom Vis Sci. 
2009 Jun;86(6):666-76. 

2. Moore B, Lyons SA, Walline J. A clinical review of hyperopia in 
young children. The Hyperopic Infants’ Study Group, THIS Group. 
J Am Optom Assoc. 1999 Apr;70(4):215-24.

3. Smith EL 3rd, Kee CS, Ramamirtham R, Qiao-Grider Y, Hung 
LF. Peripheral vision can influence eye growth and refractive 
development in infant monkeys. Invest Ophthalmol Vis Sci. 2005 
Nov;46(11):3965-72.

4. Hwang CK, Hubbard GB, Hutchinson AK, Lambert 
SR. Outcomes after intravitreal bevacizumab versus laser 
photocoagulation for retinopathy of prematurity: a 5-year 
retrospective analysis. Ophthalmology. 2015 May;122(5):1008-15.

5. VIP-HIP Study Group, Kulp MT, Ciner E, Maguire M, Moore 
B, Pentimonti J, Pistilli M, Cyert L, Candy TR, Quinn G, Ying GS. 
Uncorrected Hyperopia and Preschool Early Literacy: Results of 
the Vision in Preschoolers-Hyperopia in Preschoolers (VIP-HIP) 
Study. Ophthalmology. 2016 Apr;123(4):681-9.

6. Berk AT, Koçak N, Ellidokuz H. Treatment outcomes 
in refractive accommodative esotropia. J AAPOS. 2004 
Aug;8(4):384-8.

7. Demirkilinç Biler E, Uretmen O, Köse S. The effect of 
optical correction on refractive development in children with 
accommodative esotropia. J AAPOS. 2010 Aug;14(4):305-10

8. Huang J, Wen D, Wang Q, McAlinden C, Flitcroft I, Chen H, Saw 
SM, Chen H, Bao F, Zhao Y, Hu L, Li X, Gao R, Lu W, Du Y, Jinag 
Z, Yu A, Lian H, Jiang Q, Yu Y, Qu J. Efficacy Comparison of 16 
Interventions for Myopia Control in Children: A Network Meta-
analysis. Ophthalmology. 2016 Apr;123(4):697-708. 

9. Chua WH, Balakrishnan V, Chan YH, Tong L, Ling Y, Quah 
BL, Tan D. Atropine for the treatment of childhood myopia. 
Ophthalmology. 2006 Dec;113(12):2285-91.

10. Chia A, Chua WH, Cheung YB, Wong WL, Lingham A, Fong 
A, Tan D. Atropine for the treatment of childhood myopia: safety 
and efficacy of 0.5%, 0.1%, and 0.01% doses (Atropine for the 
Treatment of Myopia 2). Ophthalmology. 2012 Feb;119(2):347-54.

11. Cho P, Cheung SW. Discontinuation of orthokeratology 
on eyeball elongation (DOEE). Cont Lens Anterior Eye. 2017 
Apr;40(2):82-87.

emmetropization. Prescribing for myopic refractive 

errors in this age group allows for clear distance 

vison and for the accommodative demand/response 

to begin development. 

TODDLER SUMMARY The active process described as 

emmetropization appears to be complete by age 

18 months. In patients age 2 to 5 years, treatment 

for the refractive error can be performed without 

worry of interruption of this process. Prescrib-

ing for refractive errors that create visual distress, 

amblyopia, or the development of accommodative 

esotropia is essential for this age group. 

While there is a trend toward regression of hyper-

opia in toddlers, keep in mind patients with accom-

modative esotropia regress 0.10 D per year on aver-

age.6 Refractive errors in toddlers are more predict-

able and can often be evaluated annually.

Childhood (5 to 13 years)
An ongoing controversy in managing childhood 

refractive errors is the concept of regulating the pro-

gression of myopia development. Many treatment 

strategies have been suggested over the years, with 

the most current evidence-based interventions being 

atropine, multifocal contact lenses, corneal reshap-

ing with orthokeratology lenses, and outdoor time.8

In all treatment models, myopia continues to pro-

gress,but at a slower rate than if no treatment was 

performed. Myopia progression rates have been 

reported to be approximately 1.00 D per year.9 

Many interventions show a trend for limited effect 

after one to two years of treatment, and early atro-

pine studies showed a regression of the treatment 

effect once therapy has been discontinued. How-

ever, with atropine 0.01%, treatment effect is main-

tained after discontinuing treatment.10

Multifocal contact lenses have also been shown 

to be efficacious in slowing the progression of myo-

pia, but at a lower efficacy rate compared to atro-

pine 0.01%.8 

In addition, orthokeratology remains a popular 

option for many practitioners. However, research 

evaluating the rate of myopia progression after dis-

Dr. Hug graduated from the University of Houston College of Optometry. He is 
also program director of the residency in pediatric optometry at Children’s Mercy 
Hospital in Kansas City, MO. In his free time, he enjoys water sports and hanging 
out with his three children.   thug@cmh.edu
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Transitions launches Facebook virtual try-on experience
PINELLAS PARK, FL— Transitions Optical has partnered 

with Facebook to create an augmented reality try-on 

experience using the Facebook camera. 

The new Facebook virtual try-on experience from 

Transitions Optical is a first-of-its-kind social media 

experience, according to the company, that allows 

users to see themselves in all 13 Transitions lens 

colors, including Transitions Signature lenses style 

colors and Transitions XTRActive style mirrors. 

Users can tap through the different Transitions 

lens colors, and switch between indoor and out-

door settings.

Users can activate the Transitions Facebook 

Try-on by clicking on a link that is on the Transi-

tions Facebook page, according to the company, 

or by scanning the QR code with their Facebook 

app (to find the QR code scanner, simply type “QR 

code” in the top of the Facebook search bar). 

The user can take a photo or video selfie to share 

on Facebook, and the media can be saved to the 

camera roll and shared via text, email, or other 

social networks.

“The best way to interest consumers in Transi-

tions lenses is to demonstrate them in action,” says 

Patience Cook, director of North America market-

ing at Transitions Optical. 

“The new Virtual Try-On provides Facebook 

users the opportunity to view the different Tran-

sitions lens offerings right from their phones,” 

she says. “With the variety of color and mirror 

options available to try on, eyecare professionals 

can encourage patients to interact with the expe-

rience and see how Transitions lenses can fit into 

their personal style.” 

Eyecare professionals can visit Transitions-

PRO.com/FacebookTryOn to download market-

ing resources and social creative with draft posts 

to share on their practices’ Facebook and other 

social media pages.

IN BRIEF

mailto:thug@cmh.edu
https://www.optometrytimes.com/
http://transitionspro.com/FacebookTryOn
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Parents are looking for guidance from eyecare providers on gaming and social media activities

By Glen T. Steele, OD, FCOVD, FAAO

T
he use of handheld digital devices for 

gaming and social media has shown a 

marked increase in the past two years.1,2 

Children who are teenagers in 2019 did 

not grow up having video games with 

the intensity, the close distance, nor 

the wider periphery necessary to be 

successful in the game as the 7- to 

10-year-olds face today. The height-

ened use of their “fight or flight” 

process, and increased engagement 

of peripheral awareness and scan-

ning when following posts on social 

media is potentially having a signifi-

cant effect on their development and 

function.3-6 

Ocular effects
Because gamers have a significantly 

heightened push into peripheral 

awareness at the closer distances, 

accommodation and visual acuity are diminished. 

It is becoming the norm to hear vague complaints 

from children of not being able to see as well at dis-

tance or near and for them to show inconsistent and 

variable responses on testing that requires central 

function. The outcomes are not consistent with the 

refractive assessments. 

Pupils show a significantly larger size than typi-

cal, are less reactive to light, and show less accom-

modative response to near targets on Just Look! Ret-

inoscopy (near dynamic retinoscopy)—an observa-

tion of the manner in which a patient uses “look-

ing” when engaged in a nearpoint task. It assesses 

patient response rather than refraction.

The most frequent observation I see in an eye 

examination is an initial assessment of pupil size 

during near retinoscopy. It is expected to see pupil 

constriction during a nearpoint activity. 

This is not the observation noted in pupil size of 

the children who are compulsive gamers or who 

compulsively participate in social media activities. 

These children show a sustained increase in pupil 

size of 7 mm to 10 mm. Those who participate for 

longer periods of time tend to gravitate toward the 

larger sizes. See Figures 1A and 1B.

Effects of devices
When a patient presents with the follow-

ing signs and symptoms and shows these 

criteria during testing, I immediately think 

persistent sympathetic response:

– Playing games on the device as I come 

into the room

– Vague complaints of not being able to 

see as well at distance or near

– Responses on visual acuity (VA) or any 

detailed testing is not precise nor sharp

– Large pupils during near dynamic 

retinoscopy

– Darker retinoscopic reflex when asked 

to look at a central accommodative tar-

get but the pupil does not reduce in size 

accordingly 

– Reduced fine stereo

Eckhard Hess wrote in Scientific American in 1965 

that: “Dilation and constriction of the pupils reflect 

not only changes in light intensity but also ongoing 

mental activity. The response is a measure of inter-

est, emotion, thought processes and attitudes.”7

These were demonstrated on a very short-term 

basis and were temporary. The current observations 

are the result of prolonged activity and are persistent 

rather than temporary. If this sympathetic response 

is shown to be persistent during testing, what else 

could be going on throughout the rest of the body 

and brain? 

Social media (Facebook, Instagram, Twitter, You-

Tube) also leads to similar concerns as shown in 

gaming—a reduction of focus and increase empha-

sis on periphery. 

For example, we have all experienced a “brief 

period of blur” when we look away from the screen 

after intense device usage. 

Furthermore, the visual process in young and 

developing children is in a constant state of growth 

and sophistication. Does this lead to a disruption in 

vision development? A large pupil is not the cause of 

a problem. It is merely a reflection of what is going 

on internally. The patient is simply developing her 

own defined formed pattern of development. 

Research results
Other things that have not been adequately investi-

gated in the current literature include the following:

– Heart rate

– Blood pressure

– Direct and consensual pupil responses

– Respiratory responses

– Decreased sensitivities to touch, sound, and 

smell 

During nearpoint testing, the patient will 

attempt to engage focusing (more than accommo-

dation) in which case against motion will be seen 

on Just Look! Retinoscopy—near dynamic reti-

noscopy. The reflex will be even darker as the OD 

assesses effort. More effort will be required as the 

patient tries to focus from a persistent sympathetic 

mode. 

The National Institute of Health has estimated 

that youth spend an average of five to seven hours 

per day on screens during “leisure time.”3 What 

effect does prolonged activation of the sympathetic 

nervous system have in infant and child develop-

ment and in function and performance as children 

enter school? 

Numerous studies are beginning to show that 

children who utilize devices from an early age 

develop language more slowly, do not have the fine 

motor skills necessary for writing, and have a mark-

edly shorter attention span when reading.4-6,8-12

Other studies show children exhibit more anxiety 

and depression when using the devices longer than 

How to guide patients 
in the use of digital devices

GLEN T. STEELE, 
OD, FCOVD, FAAO
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chief of pediatric 
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See Device advice on page 30

FIGURE 1

A. Typical pupil size

B. Pupil size of a 
child who uses his 
phone four to six 
hours a day or longer.
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one hour per day whereas children who use devices 

less than an hour a day experience less anxiety and 

depression.1,8,12-14

The World Health Organization strongly sug-

gests that limiting social media use to about 30 

minutes per day may lead to significant improve-

ment in well-being. This does not take into con-

sideration required device use school and work.15

A March 2019 article in Journal of American Med-

ical Association Pediatrics suggests that “higher lev-

els of screen time at 24 and 36 months were signifi-

cantly associated with poorer performance on devel-

opmental screening tests at 36 months.”6

The significance of this article to me is the marked 

increase in device use by 2- and 3-year-olds who 

show poorer performance on development screen-

ing tests by age 3.

Advice to families
I address the increased device use trend with chil-

dren by giving the patients and parents a choice: 

Continue in this pattern and play video games well, 

or limit use in order to develop central focus abili-

ties that can be used in school and improve poten-

tial for overall development and readiness. 

This is the parent or family choice in preparing 

the child for ensuing stages of development that 

require a more sophisticated use of vision. I do not 

recommend totally taking the device away but sug-

gest guidelines to help the child gain control of the 

pattern of device use.

In consultation with the parent, I use pupil size 

to compare what happens in school versus gaming. 

It is then the parent’s choice to choose intervention 

and guidance. I suggest tighter guidelines for par-

ents to use with kids who are on their devices for 

lengthy periods per day. 

Though there is little research to provide guid-

ance for parents, it is imperative that all profession-

als, including optometrists, become involved. In 

late 2018, I began using guidelines for young kids 

on handheld devices. (See “Guidelines for parents” 

box.)

In my former practice and in the college clinic 

today, I saw a large number of patients diagnosed 

with Down syndrome, on the autism spectrum, and 

generally delayed in development. The use of music 

and video were the most common types of enter-

tainment provided to these kids, and they were used 

continually. Often, the parent would have to take 

this entertainment away in order for me to complete 

the examination. 

This presented a problem then and it is more 

prominent in typical kids today. I offer advice to par-

ents of all children with any developmental delays, 

especially those noted above. (See “Device usage 

guidelines” box.)

Dr. Steele cofounded InfantSEE in 2005. He has served as president of College 
of Optometrists in Vision Development (COVD), chair of the AOA InfantSEE and 
Children’s Vision Committee, and international ambassador of Southern Educa-
tional Congress of Optometry (SECO) International. In 2012, SCO established the 
Developmental Vision Endowed Scholarship in his name, which recognizes stu-
dents who are dedicated to working with vision therapy and amblyopia patients. 

 gsteele@sco.edu

Device advice
Continued from page 29

Finally, babies and young children need a solid 

foundation in visual development, and digital 

devices seem to be a disruptor in the process of over-

all development. I recommend beginning at the first 

visit providing advice on family/parent responsibil-

ity with games and device use. 

Optometrists have a responsibility to be in a guid-

ance role with patients and families in order to raise 

the awareness of the concerns involved in social 

media and gaming to even include the “addiction” 

to such devices.
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General recommendation for teenagers and adults with typical pupil sizes, 
follow the 20-20-20 rule: Every 20 minutes, take a 20-second 
break while looking 20 feet away. Total time is dependent on 
many factors, including work requirements.

For school-aged children with large pupils (>7 mm), change the 
rule to 10-10-10 with a maximum of two hours total per 
day device usage.

For pre-school children with large pupils or older children with 
>7 mm to 10 mm pupil size, change the rule to 5-5-5 with a 
maximum of one hour total per day device usage.

In patients who show a persistent sympathetic re-
sponse with a concurrent reduction in the accommo-
dative response, consider the use of low plus lenses for 
all nearpoint activities. 

When the persistent sympathetic response is exag-
gerated and there is little response to lenses, vision therapy 
should be considered in addition to the low plus lenses.

GUIDELINES FOR PARENTS ON DEVICE USAGE

DEVICE USAGE 
 R ECOMMENDATIONS 
FOR  CHILDREN WITH 

 DEVELOPMENTAL DELAYS
Use caution in length of time on the device without a break

INFANTS AND TODDLERS: Every 2 minutes
PRESCHOOL: Every 5 minutes

SCHOOL-AGE: Every 10 minutes
ADOLESCENT TO ADULT: Every 20 minutes

Monitor distance from face: 
Harmon Distance from elbow to knuckle

Monitor excitability when on device and shorten 
the time if excitement is prolonged

Monitor distraction or lack of distraction 
when on device
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By Raman P. Sah, BOptom

M
yopia is experiencing an 

epidemic rise worldwide, 

most dramatically among 

younger people (college 

educated and high school graduates) 

in East and South Asia where the prev-

alence has reached almost 100 percent 

in some demographics.1-6 

Myopia is now one of the leading 

causes of vision impairment and blind-

ness.7 The prevalence of myopia has 

increased steadily during the last half of 

the 20th century and into the 21st century 

in most parts of the world and is estimated to affect 50 

percent of the world’s population by 2050 (Figure 1).1,8-11

The increasing prevalence of myopia has emerged 

as a global health concern because of sight-threating 

pathologies like myopic macular degeneration, choroi-

dal neovascularization, cataract, and glaucoma asso-

ciated with high myopia.12

Myopia mechanism
Despite creating a major health burden, the exact mech-

anisms of myopic eye growth and its progression, par-

ticularly in juveniles, remain unknown.13

Hyperopic eyes of human infants and of infant mon-

keys made hyperopic with negative trial lenses experi-

ence coordinated growth, resulting in longer eyes and 

a refractive trend toward emmetropia (emmetropiza-

tion).12,14 Juvenile myopia can be considered a failure 

of emmetropization or a possible reactivation of the 

emmetropization mechanisms in later childhood in 

response to chronic hyperopic defocus produced by 

habitual near viewing and accommodative lags.15 

The second hypothesis could reflect eyes success-

fully adapting to the modern (near) environment. The 

high prevalence of myopia among populations that 

spend a lot of time doing near vision tasks (school chil-

dren, high school and college students, and those in 

religious seminaries) further support the hypothesis 

that hyperopic defocus (central or peripheral) gener-

ated by accommodative lags during near work could 

stimulate eye growth.16-18

Technology’s role
Technological developments have occurred during the 

same general time period as the epidemic:

– The number of digital information sources (Inter-

net host sites) climbed from about 100 in 1980 to 1 bil-

lion by 2012.19 

– In the early 2000s, the number of worldwide 

smartphone users were reported to be 1.85 billion (190 

million in U.S.) and are projected to rise to about 3 bil-

lion (272 million in U.S.) by 2020.20,21 

– Total worldwide cellphone subscription rate has 

exceeded the 7.5 billion worldwide population, pass-

ing over 8 billion in 2018.22 

– People are now engaged in viewing 

behaviors unavailable prior to the 21st century, 

such as videos, mobile gaming, photos, Inter-

net, social media, and work-related viewing 

on a display that may be only a few centimeters wide.23

The improvement in spatial resolution of electronic 

displays from video home system (VHS) in the 1970s 

to modern high-resoluition retinal displays is astound-

ing. This increased resolution has resulted in a corre-

sponding reduction in display sizes, yielding high-qual-

ity handheld displays of only 14 x 7 cm that can be 

viewed at distances less than 25 cm.23

In the U.S., 98 percent of households with children 

under 8 years have a mobile device.24 Plus, 42 percent 

of children 8 and younger, 53 percent of tweens 8 to 

12, and 67 percent of teens 13 to 18 have their own 

devices.25 Average screen usage is 2+ hours for chil-

dren (including nearly 1 hour of mobile), over 4.5 hours 

for tweens (including 2 hours of mobile), and over 6.5 

hours for teens (including 4 hours of mobile).24-26

With advancement in technology, viewing is transi-

tioning from computers to handheld devices and thus, 

increased exposure time at short viewing distances.27

Could these changes be implicated in the worldwide 

myopia epidemic? 

New research
In a recent study, my colleagues and I examined the 

accommodative accuracy of emmetropic and myopic 

children as they viewed targets displayed on devices. 

We used a sensitive autorefractometer (WAM-5550) 

to monitor refractive states of children (sampling fre-

quency=5Hz) as targets were moved from distance (4 

m) to near (20 cm). 

We found that at near, small amounts of hyperopic 

defocus were present in all children. At viewing dis-

tances typically employed with handheld devices (33-

20 cm), emmetropic and myopic children experienced 

similar lags (mean 0.54 and 0.32 D, respectively) to 

those previously reported with printed materials.28,29

We found no evidence that electronic displays gen-

erated elevated accommodative lags and magnitudes 

of hyperopic defocus. Therefore, if electronic displays 

are a causative factor in myopia development, it is likely 

due to increased duration of exposure to near targets.30

Moreover, the exposure to sunlight during time out-

doors increases the release of retinal neurotransmitter 

dopamine which has been postulated as a preventive 

factor for myopia progression.31,32 With increased use 

of electronic devices, children may spend less time out-

doors and may prefer to remain indoors. 33-35

For example, estimates from 2012 indicate that in the 

U.S., juveniles spend 35 times more time on screens/

electronic devices than in vigorous physical activity (7 

hours 11 minutes per day on screens versus 12.6 min-

utes in physical activity).36,37

Slowing myopia progression
Consistent with the “failure of homeostasis”15 (an 

emmetropic eye failing to remain so with time) or 

alternatively a reactivation of emmetropization mech-

TAKE-HOME MESSAGE Adopting pre-
ventive measures early in life is essential to 
delay the onset of myopia, which might pre-
vent higher amounts of myopia later in life. 
A study reveals that children using personal 
electronic devices will experience accommo-
dative lags.

An increase in myopia might be linked to an increase in device usage
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anisms in response to hyperopic defocus, several strat-

egies have been implemented worldwide in efforts to 

avoid myopia or to slow myopia progression by reduc-

ing chronic exposure to hyperopic defocus in juveniles.  

Bifocal spectacles and progressive addition lenses 

(PALs) were the first line of treatment and reported 

to relieve optical blur as a result of prolonged 

accommodation.33

Another approach sought to remove hyperopic defo-

cus from the peripheral retina by introducing myopic 

refractions in the peripheral cornea via orthokeratology 

or multifocal contact lenses.38

A pharmacological tactic with drugs inducing cyclo-

plegic effects (atropine and pirenzepine) has also been 

used to slow myopia progression.39,40

Other methods to prevent children from using short 

viewing distances for long durations include putting 

mechanical bars on school desks in China, software 

interventions in smartphones which flicker warnings 

if used too closely, and increasing outdoor time.32,41,42

Earlier onset of myopia is associated with larger 

amounts of myopia later in life, increasing the loss of 

sight risks linked to high myopia.43,44 Similarly, hav-

ing early emmetropia (absence of significant hyper-

opia—<+0.50 D) at school entry is reported to be a 

major risk factor for later myopia development.33

A study of school children in Taiwan reports that 

outdoor activity during school recess delayed the onset 

of myopia, supported by a 2017 meta-analysis.32,45 

Increased time outdoors, however, failed to slow myo-

pia progression in already myopic eyes.45 These reports 

converge to suggest that adopting preventive measures 

early in life is essential to delay the onset of myopia, 

which might then prevent higher amounts of myopia 

later in life. 

Our study reveals that children using personal elec-

tronic devices will experience accommodative lags 

(hyperopic defocus)—but despite this, at this time no 

direct link has been established between the usage 

time for handheld electronic devices and myopia devel-

opment. Further research is warranted to continue to 

explore the relationship of modern digital devices in 

myopia development.
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DIGITAL STATS

of households 
with children 
under age 8 
have a mobile device

Average daily mobile 
usage is nearly 
1 hour for children 
age 8 and younger, 
2 hours for tweens 
age 8-12, and 
4 hours for teens 
age 13-18

Source: Common Sense Media. The Common Sense: Media use by teens and tweens. Available at: https://www.
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JM, Martin GN, Spitzberg BH. Trends in U.S. Adolescents’ media use, 1976–2016: The rise of digital media, the decline of 
TV, and the (near) demise of print. Psy Pop Media Culture. 2018 Aug 20.

98%

42% 
of children age 
8 and younger

53% 
of tweens age 8-12 
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of teens age 13-18  
have their own 
mobile devices
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hours
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Superflex Kids releases collection of funky, 
colorful eyewear collection
THE NEW SUPERFLEX KIDS COLLECTION showcases round, rectangular, and cat eye shapes 
combined with colors and an assortment of temple patterns for kids ages 6 

to 12. Glitter elements, custom laminations, special finishes, and bright color 
contrasts are available in a variety of shades. 

For girls, the new collection features 10 new styles crafted in stainless steel and acetate.

SFK-204
exhibits a round-shaped frame with a handmade gradient acetate. This style 
features a dropped bridge and matte finishing in combinations of purple lilac 
and berry rose, along with a high-shine and polished finish in a turquoise grey 
color.

SFK-207
displays handmade acetate color blocks. The frame front includes bamboo 
sculpted temples in variations of black turquoise, aqua mint, and rose blush.

SFK-212
features a constellation pattern with silk-screen printing along the temples. 
Handmade crystal acetate is styled in shades of blue, sand, and pink. 

SFK-208
showcases a stainless-steel rectangular frame featuring matte finishing on the 
front. Laser-cut polka dots are displayed on the temples in a contrasting color. 

SFK-210
features a rounded square eye shape highlighted by a handmade, multicolored, 
and patterned acetate frame front matched to solid-color temples. This style is 

available in black crystal red, blue grey indigo, and grape crystal fuchsia.

SFK-211
exhibits a rounded square shape in dual coloration. The second layer of 

acetate is exposed around the frame edge and at the cut-out notch below the 
end pieces. A glitter effect appears on the second layer when light shines 

on it. Available colors for this style include burgundy rose, brown ivory, and 
grape lavender. 
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Continued from page 33.

SFK-215
displays a metal front cut-down along the browline and bridge and highlighted 

in a contrasting color. The glitter acetate temples feature a tie-dye pattern in 
shades matching the frame front. Available colors include black pink, indigo blue, 

and grey blush.

For boys, new styles in acetate feature a sporty look and vibrant colors.

SFK-214
features a classic round shape with a keyhole bridge. A four-color layer 

lamination with a laser-cut down groove on the temple reveals a second layer of 
color. Double metal pin dots are displayed on the end pieces and temples. 

SFK-209
is a unisex style featuring a round combination frame with a metal front, pearl 
finish, and temples with a four-color laminated acetate. The temples feature a 

shaped cut-down that reveals an underneath color. With linear design elements, 
these frames are available in black-red, blue-brown, and brown toffee. 

SFK-205
exhibits a rounded square shape with handmade acetate and a triple-color 
lamination. A metal design detail is featured on the end pieces. This style is 
available in black-white, navy-red, and brown-mustard. 

SFK-216
displays a matte stainless-steel front with acetate temples and a triple-color 
lamination. The temples feature a cut-down that reveals a second color. Double 
metal pin dots on the temples are available in colors combinations of black-
blue-red, navy-lime-indigo, and black-red-green.

SFK-213
includes a stainless-steel front with a pearlized finish and color-blocked 
acetate temples in combinations of black pink, brown sand, and fuchsia white. 
This style features a constellation pattern with silk-screen printing along the 
temples.
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Zyloware unveils collection of 12 summer styles
ZYLOWARE EYEWEAR  revealed 12 new styles this summer featuring eight frame 
types: Sophia Loren, Randy Jackson, Gloria by Gloria Vanderbilt, Stetson, 

Stetson Off Road, Via Spiga, Daisy Fuentes, and Shaquille O’Neal.

Sophia Loren M296
features a metal frame in an oval silhouette. An open endpiece leads to an 
epoxy inset accented by a crystal embedded rectangle before transitioning into 
a subtle animal print design down the acetate temple. Available in two colors—
cognac and brown—these frames include spring hinges and snap-in nosepads.

Randy Jackson 3059
is available in two colors: black/brown with a matte to shiny brown horn front 

and matte brown temple, as well as black/red, which includes a matte to shiny 
red horn front and matte red temples. Both colors feature linear, black gunmetal 

endpieces, and spring hinges.

Gloria Vanderbilt 4067
exhibits a full-rim metal frame in a modified oval shape, along with a contoured 
temple design. Two colors are available for this style: brown and teal. The 
brown variety features a shiny cognac front with brown pearl abstract temples, 
while the teal includes shiny teal on the frame and teal pearl abstract on the 
temple. The frames also include spring hinges and snap-in nosepads and 
accommodate progressives.

Gloria Vanderbilt 4068
features a full-rim zyl and detailing. A metal, chevron-detailed inset on the 

temple leads to colorful, tortoise temple tips. Two colors are available: black 
and eggplant. The black frames include a brushed tan and milky demi-blonde 

temple with blue and grey accents. Eggplant frames display a purple front, 
brushed purple detailing, and milky, demi-blonde temple with purple accents. 

Spring hinges are also included. 

Stetson Off Road 5077
exhibits a full-rim acetate, modified rectangle frame. Available colors include 

black or grey fronts with tortoise temples. 

Stetson 365
showcases a rim zyl frame in a square shape with two color options: black and 
grey. Grey features a translucent zyl. Both colors feature a Stetson “S” logo in 
gunmetal foil. Comfort fit features include spring hinges and accommodation 
for progressive lenses.

https://www.optometrytimes.com/
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indiana
Careers

MERRILLVILLE IN, 
Williams Eye Institute is seeking a full-time Medical Optometrist.  
Our mission is to provide patients with high quality, efficient and 
cost effective eye care in a kind, professional and ethical manner. 
Our ideal candidate is a compassionate, team-oriented individual with a special interest and 
experience in ocular disease.   We are looking for someone who can provide pre and post-
operative care and work closely with the physicians in taking care of the medical and surgical 
needs of our patients.  We have locations in Hammond and Merrillville, Indiana.

Responsibilities:
❚  Ocular disease 

management including 
glaucoma 

❚ Comprehensive eye exams

❚  Pre and post-operative 
care

❚  Establish a working 
relationship with referral 
sources to ensure 
continuity of patient care.

Requirements:
❚ Indiana license

❚  Fellowship training 
preferred or 5 years 
experience with pre and 
post-operative care. 

❚  Strong interpersonal 
skills with the ability to 
effectively communicate 
with other providers and 
staff members.

What we offer:
❚ Competitive pay

❚  Benefits include major 
medical, dental, 401K with  
generous profit sharing, 
disability and life insurance

❚ Malpractice insurance

❚  Work-life balance with 
no scheduled evening or 
weekend hours

❚  Generous PTO and paid 
holidays

❚ Fully trained support staff

Please send resume/curriculum vitae and cover letter to aanile@williamseye.com
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Shaquille O’Neal 153Z
exhibits a full-rim zyl, rectangle shape. These frames are available in black 
and navy. Black features a matte black overlaid on a crystal blue with cutout 
detailing that exposes blue on the temple, while navy includes a matte navy 
and crystal combination with cutout detailing exposing crystal down the 
outside temple. 

Shaquille O’Neal 151Z
is a rectangular frame crafted from light-weight and thermoplastic material. 
Three color combinations are available: Black/crystal features a shiny black 
over crystal front; grey/orange pairs a matte grey over orange; and matte navy/
crystal (300) features a blue and translucent material. 

Daisy Fuentes La Gaspara
features a square, full-rim zyl frame with braided metal temple detailing. Two 
colors are available: black and tortoise. Black includes a black front over milky 
pink with brushed gold metal, while tortoise exhibits a tortoise front over milky 
honey with brushed rose gold metal. 

Via Spiga Jordana
showcases a semi-rimless gold frame with enamel overlay. Available in black, 
beige, and red, these frames are accented by a raised gold stud on the wrap-
around endpiece and acetate tortoise temple tips. Other features include 
spring hinges, a light-weight design, and snap-in nose pads.
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How do you see 
what you do 

changing in the 
next 10 years?

patients have let things go too long be-

cause of financial or access problems 

because of insurance, and the disease 

varies. We have a large immigrant pop-

ulation in St. Paul from Somalia, and 

sometimes I will see things like tra-

choma, which we don’t see in the United 

States.

What’s your guilty pleasure food?
Barbecue is something I like a 

lot. Brisket, pulled pork...that whole 

world is dear to my heart.

What’s something your colleagues 
don’t know about you? I like to 

spend a lot of time outdoors—fishing, 

hunting, golfing. Most of my free time 

is spent skiing and being outdoors. 

Why Minnesota? Minnesotans 

are like salmon—we all come 

home to die. [Laughs] After  optometry 

school and my fellowship, the 

Midwest and I have a lot of 

ties and I love the change 

of seasons. It is challeng-

ing, but some of that is 

life. I think that the les-

sons of living in the Mid-

west—being prepared 

for weather 

Barbecue, OD-MD communication, lifelong learning
Jacob R. Lang, OD, FAAO Stillwater, MN

practice than in academia, and I 

enjoy that. 

Do you see a dif-
ferent mix of 

ocular disease versus a 
suburban or urban 
practice? We are on 

the east and north 

east side of the 

metro. We have 

offices in both 

Minnesota and 

Wisconsin. Be-

cause of that, 

we see a di-

versity of con-

d it ions. In 

rural settings, 

we see more 

injuries from 

f a r m work 

and people 

who let things 

go for lack of ac-

cess. In urban settings, 

Why ocular disease and contact 
lenses? I had iritis before I was 

a teenager. After going to the ER sev-

eral times and then finally visiting an 

optometrist who helped me, seeing 

that division for medicine was big for 

me in saying there are other things out 

there and all doctors aren’t created 

equally nor do they know everything. 

While I was in optometry school in 

Boston, I gravitated to the front of the 

eye. Contact lenses just connected 

with me; the math, the ways you could 

correct vision, and the technology lit 

my fire. Corneal topographies and 

mapping and how that evolved into re-

fractive surgery and other procedures 

there, there is a lot going on. And a lot 

of opportunity to embrace technology 

and utilize for better care for our 

patients.  

Why a residency in contact lenses 
and should more OD students go that 

route? Optometry needs more optome-

try-trained ODs. I’m biased because I 

help run a residency program. The level 

of education and dedication that goes 

into that year of residency is important 

and helpful in an OD’s career. I realized 

in my fourth year that I didn’t know 

enough, and I wanted to. I wanted to set 

myself up as someone who did know a 

lot and to give myself and my career the 

opportunities to continue to grow my 

entire career. I saw residency as a next 

step to pushing myself forward on the 

forefront of the profession.

What made you get involved again 
with academics? The integrated 

care model we have lends itself to edu-

cating others, whether within the prac-

tice or bringing in outside doctors, ex-

terns, and residents. I wanted to make 

other doctors better, so we reached out 

to schools and started doing what has 

evolved into an ocular disease residency 

program. Maybe later in my career I 

could see joining academia, but there 

are advantages to private practice and 

academic worlds. There are more  op-

portunities to be busier with patient 

care in a private-practice setting. There 

are less rules from a patient care and fi-

nancial standpoint. In academia, there 

are more hoops to jump through. I think 

the ship is a faster steering in a private 

and learning how to deal with adver-

sity—are good lessons for life. 

How can ODs and MDs work better 
together? It all comes down to 

communication.  I don’t think there is 

much different between us now, and 

we are seeing a generational shift 

where optometrists and ophthalmolo-

gists realize we need each other. 

That’s hard to say sometimes for both 

sides. I think we better each other 

when we work together, and I think 

that betters patient care.

What one piece of advice would you 
offer ODs following behind you? 

Lifelong learning. Don’t give up, don’t 

get complacent. Don’t feel like your 

cup is full. Realize that there is more, 

everything is evolving, and we have to 

stay on top of things all the time to 

know what’s next, how to do the job 

better, and how to better care for pa-

tients. My advice is continuing that 

learning through an entire career and 

continuing to better yourself as a 

practitioner.

Do you have any regrets? [Laughs] 

I like to think no, but I know I do. 

I try not to focus on them. I can’t say 

there is a big regret. I think you find 

your way in life, and that’s the way life 

is supposed to be. I see my regrets more 

as life lessons than regrets. 

What’s the craziest thing you ever 
did? L ived in Minnesota. 

[Laughs] I was in Alaska for a couple 

of weeks between optometry school 

and residency. I had a friend move up 

there after high school. Me and an-

other buddy went up there to see him. 

We rented a vehicle and drove out into 

the boonies. We hiked in 13 miles 

with the packs and had to cross riv-

ers. Moose came popping out of the 

woods between me and my buddy 

while we were fishing. They kept 

moving and didn’t come toward us. 

We had lots of those experiences 

where you don’t have control and 

nature is in charge. So beautiful 

and a great experience, but you 

wonder if something happens here, 

it isn’t going to be great. 

—Vernon Trollinger

I think we are going to have 
more to do. More responsi-
bility in eye care is going to 
fall onto ODs just because of 
the need. There is going to 
be a wave of patients retiring 
and needing more eye care, 
and I think there will be less 
ophthalmologists around as 
they are retiring and their res-
idency enrollments are flat. 
Optometry is going to have 
this opportunity and neces-
sity to fill the gap, to take 
over things that we are good 
at, and hopefully delegating 
more operating time to our 
MD colleagues so they can 
do better and more surgery. 

To hear 
the full interview 

with Jacob R. Lang
listen online: 

optometrytimes.com/
JacobLang
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What’s really going on with this AMD patient? Although her OCT B-scans depict only subtle 

change, the new AngioAnalytics® OCTA metrics show a growing choroidal neovascular membrane. 

Combining this new information with other diagnostic criteria will help her optometrist make timely 

referrals when specialty care is needed. For objective OCTA data analysis, the clear choice is 

AngioAnalytics—only from Optovue. Visit optovue.com/angiovue for details.

©2019 Optovue, Inc. AngioAnalytics is a registered trademark of Optovue. Images and diagnosis courtesy of Adil El Maftouhi OD, Centre Rabelais, Lyon, France.   300-54082 Rev. A

Here comes trouble

Our vision is foresight

http://optovue.com/angiovue
http://optovue.com/angiovue


See product instructions for complete wear, care and safety information.

References: 1. Eiden SB, Davis R, Bergenske P. Prospective study of lotrafilcon B lenses comparing 2 versus 4 weeks of wear for objective 
and subjective measures of health, comfort, and vision. Eye Contact Lens. 2013;39(4):290-294. 2. Lemp J, Kern J. A comparison of 
real time and recall comfort assessments. Optom Vis Sci. 2016;93:E-abstract 165256. 3. Based on a 30-day clinical study of 75 habitual 
lotrafilcon B lens wearers; Alcon data on file, 2017. 4. Nash WL, Gabriel M, Mowrey-Mckee M. A comparison of various silicone 
hydrogel lenses; lipid and protein deposition as a result of daily wear. Optom Vis Sci. 2010;87:E-abstract 105110. 5. Nash WL, Gabriel 
MM. Ex vivo analysis of cholesterol deposition for commercially available silicone hydrogel contact lenses using a fluorometric enzymatic 
assay. Eye Contact Lens. 2014;40(5):277-282. 6. In vitro study over 16 hours to measure wetting substantivity; Alcon data on file, 2015. 7. 
Muya L, Lemp J, Kern JR, Sentell KB, Lane J, Perry SS. Impact of packaging saline wetting agents on wetting substantivity and lubricity. Invest 
Ophthalmol Vis Sci. 2016;57:E-abstract 1463. 8. In a randomized, subject-masked clinical study at 11 sites with 83 subjects; significance 
demonstrated at the 0.05 level; Alcon data on file, 2006. 9. Alcon data on file, 2018.

*Based on clinical studies with AIR OPTIX® for Astigmatism contact lenses.
†Based on a ProVoice Survey of ECPs November 2017-October 2018.
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Important information for AIR OPTIX® plus HydraGlyde® for Astigmatism (lotrafilcon B) contact lenses: For 
daily wear or extended wear up to 6 nights for near/far-sightedness, presbyopia and/or astigmatism. Risk of serious 
eye problems (i.e., corneal ulcer) is greater for extended wear. In rare cases, loss of vision may result. Side effects like 
discomfort, mild burning or stinging may occur.
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