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DRY EYES, 
ALLERGIES, AND 
NEW TECHNOLOGY
February is the perfect time to hunker down and stay cozy. 
We suggest you kick back and relax inside with a copy of our 
latest edition. 

Kicking off our second issue of 2022 is a focus on dry eye in millen-
nials. In our cover story, Scott Hauswirth, OD, FAAO, makes the case 
for educating millennial patients on developing healthy eye habits 
and discusses why—despite the prevalence of dry eye disease being 
typically higher among patients in midlife and beyond—there is now 
a signifi cant shift toward increasing levels of disease in the younger 
patient demographic.

In contact lens, Andrea Lasby, OD, FAAO, FSLS, covers where to 
begin when incorporating myopia management and treatment into 
optometric practice and why it should be the new standard of care for 
all eye care professionals.

Shifting over to glaucoma, John McSoley, OD, shares his experience 
using re:Vive (Heru), a new wearable diagnostic platform, for visual 
fi eld detection, and discusses the promising long-term potential it 
may hold. In the second installment of their 2-part series on glaucoma 
treatments, Gleb Sukhovolskiy, OD; and Oliver Kuhn-Wilken, OD, 
focus on the revolution of minimally invasive glaucoma surgeries.

On the ocular surface disease front, Micaela Crowley, OD, addresses 
the challenges of diagnosing ocular surface medicamentosa and how 
to set up a proper treatment plan. Suzanne Sherman, OD, FAAO, FSLS, 
DABO, explores serious pathologies manifesting during pregnancy and 
postpartum that require a high index of suspicion for diagnosis and 
management. 

Refractive features Mile Brujic, OD; Rachael Wruble, OD; Neena 
James, OD; and Jade Coats, OD, who share the lengths to which their 
patients went to cope with presbyopia, as well as creative workarounds 
to managing the disease.
Marta C. Fabrykowski, OD, FAAO, covers retinal considerations in 
biometry and highlights why accuracy is paramount in eyes with a 
history of retinal pathology.
  Thomas A. Wong, OD, and Ken Lawenda, OD, share the top digital 
resources for optometric prescribing that all eye care professionals 
should take advantage of. 

And lastly, Stuart Richer, OD, PhD, explores when a healthy lifestyle 
and nutrition aren't enough, and why optometrists should consider 
symbolic vision for both themselves and their patients. Happy reading. 

Mike Hennessy Jr,
President and CEO of Optometry Times®’
parent company, MJH Life Sciences®
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A
s I hit full stride into 
the year 2022 in my 
practice, it’s hard to 
believe I am already 

planning some things for 
2023. I liken a small business 
to Notre-Dame Cathedral in 
Paris: The scaffolding is always 
up; you just hope it’s on the 
back of the building when you 
visit. Truly, a small business is 
a living entity. At least it feels 
that way to me. 

So what am I looking at 
changing when I climb up 
onto the virtual scaffolding of 
my practice? 

One important aspect of my 
practice that I’m really focused 
on is the fl ow. And by that I 
mean the physical fl ow of peo-
ple throughout the building. 

Back around the turn of the 
20th century, our building was 
a theater. In the 1940s, it was 
turned into a bank. Now it’s 
an optometry practice. To say 
this building has stories in its 
walls is an understatement. 
It was built to last as well. A 
long hallway leading to the 
back door is lined on one side 
with a brick wall that is mostly 
black because it withstood the 
Augusta fi re of 1916. 

I digress.
Getting back to the fl ow 

of the building, there are too 
many narrow hallways and 
too many nooks and cran-
nies. It’s easy to bump into 

someone, especially when 
things get busy. 

Now I won’t tell you that the 
COVID-19 pandemic doesn’t 
have anything to do with my 
rethinking of how my offi ce 
fl ows. I think we’re all less 
inclined to want to bump 
into another person, masked 
or not. I had this concept of 
changing the fl ow in my mind 
before the global pandemic, 
but the long  pause caused me 
to table it for the time being. 
Our ancillary testing room is 
positioned between our 2 exam 
rooms, and our fundus camera 
is in the room next door, which 
was my grandfather’s private 
offi ce decades ago.

Suffi ce it to say it’s going 
to take some signifi cant 
construction to augment the 
fl ow of this offi ce, and by that 
I mean 1 or 2 very old walls are 
going to have to come down. 
It’s going to be messy, and it’s 
going to take time. However, I 
think things are about as nor-
mal as they’re going to get in 
our offi ce for the foreseeable 
future. So we press on. 

It can be diffi cult to get 
started on big projects, and 
the biggest issue I’m looking 
at now is being able to see 
patients while this is going on. 

What if there are unfore-
seen supply chain issues, and 
I’m left with gaping holes in 
my offi ce for extended periods 

of time? What if the 100-plus-
year-old poured-plaster walls 
have issues? With walls that 
old, you really have to get into 
them to fi gure out what you’re 
dealing with. 

However, if I’m going to 
optimize fl ow, I just have 
to do it. Better fl ow should 
translate into a better patient 
experience, and that is what 
I’m after.

I’ll keep you apprised as to 
how things are progressing 
with my grand offi ce-fl ow 
improvement project, and I 
welcome stories from those 
who have experienced such in 
their practices. 

By Benjamin P. Casella, 
OD, FAAO
Chief Optometric Editor
Practices in Augusta, Georgia, 
with his father in his 
grandfather’s practice 
Email: bpcasella@gmail.com
Phone: 706-267-2972

BETTER FLOW FOR 
BETTER PATIENT CARE
OD FACES UNKNOWNS IN QUEST TO GIVE AN OLD PRACTICE A FACELIFT  
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Incorporating injections into 
your practice
Optometrists can broaden their scope of practice 
and gain experience by offering patients an 
alternative form of therapy. 

New treatments and surgeries are 
transforming the glaucoma landscape
In this fi rst of a 2-part series on glaucoma 
management, advancements in medications and 
lasers bring better adherence and outcomes.
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Heru advances visual field assessments 
New platform has potential to overcome challenges of legacy technology

John McSoley, OD

Like vision professionals around the world, I 
use the Humphrey Field Analyzer (Carl Zeiss 
Meditec, Dublin CA) every day in my practice 
to evaluate visual fi eld (VF) defi cits in patients 
with glaucoma or other vision disorders. As a 
specialist who encounters a wide range of eye 
diseases and disorders, I value the HFA as an 
important diagnostic.

However, there are drawbacks to using 
legacy VF instrumentation, including size, 
immobility, and cost. The HFA typically 
requires dedicated space, taking up valuable 
room and making it diffi cult to reconfi gure 
the layout or to transport the instrument for 
off-site screening or diagnostic purposes, like 
to a community health fair. Comfort is anoth-
er issue for many patients—especially those 
with mobility problems—as it can be diffi cult 
for them to position their eyes appropriately 
and stay engaged for the duration of the test.

A new, wearable platform called re:Vive 
(Heru) has the potential to overcome some of 
these  disadvantages (see Figure 1). The bene-
fi ts of re:Vive include improved patient expe-
rience, more effi cient provider workfl ows,  
far greater opportunities to offer off-site 
vision screening services and the fl exibility 
to accommodate some patients with physical 
limitations that might preclude testing with 
traditional devices 

This is impressive technology that I believe 
will benefi t doctors and patients alike. It 
received a CES Innovation Award from the 
Consumer Technology Association, which 
underscores how easy it is to use and how 
ingenious is its design. 

In our clinical assessment of re:Vive at 
Bascom Palmer, we found that VF testing with 
this lightweight device strongly correlated 
with the current standard of care for VF 
testing while offering greater patient comfort. 
Both technologies found similar patterns of 

abnormality in individuals with vision loss 
and confi rmed normality in those without 
vision loss. The results were not exactly the 
same, owing to differences in the devices 
and in patient responses. We also found 
some advantages in data quality, as re:Vive 
uses real-time gaze tracking to continuously 
confi rm the patient’s fi xation rather than 
requiring patients to work at fi xating on a 
static location for a long period of time. Test 
results are given in organized, familiar, and 
easy to interpret display (see Figure 2).

A recent prospective study by Heru found 
that VF test results from re:Vive were clinically 
equivalent to those from the HFA. The study 
was performed on 47 patients—26 of whom had 
glaucoma or neuro-ophthalmic diseases and 
21 who did not.1 The study found strong cor-
relations between Heru’s and HFA’s VF mean 

deviation and threshold values in normal eyes 
and eyes with glaucoma and other pathologies. 

The patient perspective
For most patients, the re:Vive platform offers 
a more agreeable experience than legacy 
instruments. They are better able to maintain 
a comfortable position, given the fl exibility 
the device affords, and patients who are con-
cerned about exposure to COVID-19 or other 
viruses appreciate being able to undergo the 
examination without facing a bowl and dis-
tanced from a technician. 

I was not surprised that young adults 
welcomed the opportunity to use the familiar 
technology found in this interactive platform. 
Interestingly, most older adults who tried the 
device were also impressed with its comfort 
and ease of use. 

Figure 1.
The re:Vive by Heru, a diagnostic, health, and wellness tool. A clinical assessment by testers 
at Bascom Palmer found found that VF testing with this lightweight device strongly correlated 
with the current standard of care for VF testing while offering greater patient comfort.  

1
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Bascom Palmer is a specialized eye care 
center. Our patients with glaucoma are 
accustomed to testing, including visual fi eld 
testing. The re:Vive added a bit of a wow fac-
tor to their check-up visit—something to tell 
family and friends. Interestingly, patients also 
perceive the test to be much shorter and their 
performance better. 

As with other devices, inexperienced 
patients may need a little coaching on how to 
use the headset. 

But Heru has incorporated a friendly 
virtual “personality” that not only instructs 
but also monitors the patient throughout the 
examination, and it frees up staff to fi nish 
charts and prepare for other patients.

The provider perspective
With re:Vive, providers can perform VF 
assessments anytime during a visit, with 
the fl exibility of using convenient locations 

within the clinical space. Through ease of set 
up and instruction, combined with fl exibility 
of position and location that favors patient 
comfort and the benefi t of features such as 
internal fi xation monitoring, re:Vive enhanc-
es clinic workfl ow and reduces repeat testing. 

In fact, one of its advantages is that it 
reduces the time spent on VF assessments, 
which improves the productivity of doctors, 
technicians, and other staff members. 

And because re:Vive is cloud-based, results 
are available almost immediately and can be 
accessed by doctors anywhere: at other prac-
tices, in a home offi ce, or on-site in the clinic. 
Re:Vive software upgrades are likewise sent 
via the cloud, which is more effi cient than 
updates to legacy hardware.

When operating in screening mode the 
re:Vive platform automatically switches to 
diagnostic mode if it identifi es an abnormality 
during the initial screening. 

This feature gives doctors detailed infor-
mation about the VF defi cit without having 
to return for follow up testing and without 
having to go back to a legacy instrument for a 
second examination. 

Long-term potential
Although legacy instruments will continue to 
play a role in the identifi cation and monitor-
ing of VF defi cits, the new technology has a 
promising future.

Most recently, Heru announced the 
expansion of the re:Vive platform to include 
three new testing modalities: for color vision, 
contrast sensitivity, and dark adaptation. 

The second-generation device will offer 6 
diagnostic exams, with 5 revenue-generating 
CPT codes in a single wearable solution. For 
instance, it can perform a routine color vision 
(Ishihara) test. Patients who fail the Ishihara 
test will automatically be given the diagnostic 
D-15 exam, a reimbursable procedure with 
many supported ICD-10 codes.  

When additional testing is needed the 
enhanced capabilities in a single device  
provides greater effi ciency in diagnosing and 
managing patients, while performing tests 
that are not excluded or unbillable when 
performed with other tests such as  visual fi eld, 
optical coherence tomography, and offi ce visits.

Finally, re:Vive 2.0 can offer VF screening 
and other diagnostic exams to populations 
with undiagnosed vision problems at home 
and abroad. This portable technology can be 
easily deployed at a community health fair 
or taken on a medical mission to improve 
patient access and reach patients in need who 
might be at risk for vision loss.

R E F E R E N C E S
1. Heru. Rethinking glaucoma management using wearable diagnostics 
from Heru reVive visual field. Accessed January 9, 2022. https://www.
seeheru.com/rethinking-glaucoma-management-using-wearable-
diagnostics-from-heru-revive-visual-field/ 

John McSoley, OD, 
is certified by the American Board of Optometry 
and specializes in primary eye 
care, glaucoma, and visual fields 
at Bascom Palmer Eye Institute in 
Miami, Florida. Relevant financial 
disclosures include consulting for 
Heru.
jmcsoley@med.miami.edu

Figure 2.
Visual fi eld report as seen in the Heru portal. Testing was performed by Heru’s re:Vive platform.
(All images courtesy of Heru)

2
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Revolutionized treatment offers favorable safety profile, quick postop recovery

MIGS dramatically transforms 
glaucoma management

Gleb Sukhovolskiy, OD; and 
Oliver Kuhn-Wilken, OD

Although diagnosing glaucoma has advanced 
modestly in recent years, the management of 
the disease has undergone a true transforma-
tion. In particular, management has shifted 
toward intervention that is earlier, safer, and 
often more surgical. 

In the fi rst installment of our 2-part series 
on glaucoma treatment, we looked at the 
introduction of new medications and the role 
of lasers. In this follow up exploration within 
the glaucoma treatment landscape, we will 
focus on minimally invasive glaucoma surger-
ies (MIGS).

MIGS
Glaucoma management has been revolution-
ized by the introduction of MIGS, a hetero-
geneous group of procedures that achieve 
reliable IOP reduction with a favorable safety 
profi le and quick postoperative recovery. 
MIGS are becoming increasingly popular and 
are already an integral part of the glaucoma 
management tool kit.1 Although the most 
obvious benefi t of MIGS is the lowering of IOP, 
other potential advantages include reduction 
of medication load, preservation of the ocular 
surface, and the decrease of diurnal IOP 
fl uctuation.2 Decreasing the frequency of eye 
drops can be very important to patients sus-
ceptible to ocular surface disease.

Because MIGS offer good intraocular 
(IOP) reduction and low adverse effect (AE) 
profi les, ophthalmologists are using them 
more frequently than the traditional inci-
sional surgeries and earlier in the course of 
the disease. The earlier a MIGS procedure is 
performed, the more lifetime benefi t accrues 
for the patient. 

There is a signifi cant shortage of glaucoma 
specialists in the United States, so MIGS 
procedures increasingly are performed by 
general ophthalmologists and cataract sur-
geons. There may even arise a niche category 
of ophthalmologists specializing in MIGS. 
Optometrists should identify local surgeons 
who perform MIGS procedures and develop 
a working relationship with them. Knowing 
which procedures a local surgeon generally 
performs helps in setting patient expectations 
prior to a referral. MIGS fi t well into various 
comanagement models and the postoperative 
care is often like that of cataract surgery. 

MIGS that remove part 
of the angle anatomy
Most MIGS procedures work by increasing 
aqueous outfl ow, although some reduce 
aqueous production. Many MIGS can be used 
in combination with cataract surgery but an 
increasing number have been approved for 
standalone use.

Historically, the trabecular meshwork 
(TM) has been considered the primary site of 
outfl ow resistance, which is why the majority 
of MIGS procedures aim to remove or bypass 
the TM. Gonioscopy-assisted transluminal 
trabeculotomy (GATT) and the Kahook Dual 
Blade (KDB; New World Medical) are 2 ways to 
remove large portions of the TM. 

During the GATT procedure, the surgeon 
passes a Prolene suture all the way around 
through Schlemm’s canal and then pulls on 
both ends to tear open the roof of the canal 
360°. Retrospective studies have shown a 37% 
to 49% IOP reduction in patients with various 
types of glaucoma, with IOP frequently set-
tling in the midteens after the procedure.3,4

Prospective studies, however, are lacking. 
Regarding postoperative complications, 

hyphema is common in the fi rst week after 
GATT but is usually self-limiting. 

The KDB is a purpose-built blade with a 
footplate that settles easily into the posterior 
bed of the Schlemm canal. The surgeon then 
slides the device approximately 90° of canal 
as 2 parallel blades excise a clean strip of the 
canal roof. Current small studies show that 
the IOP-lowering effect of KDB is rather mod-
est.5,6 Larger prospective studies are needed.

MIGS that bypass the TM
TM resistance also can be bypassed with a 
stent, such as the iStent inject (Glaukos), 
which is the smallest implantable device on 
the market.7  The current iteration of this 
device, the iStent inject W (see Figure 1 and 
2), involves injecting 2 small stents through 
the TM. The stents provide a pathway to 
bypass the TM resistance. The devices are 
usually inserted nasally, where most collector 
channel entrances are located. This procedure 
is currently only approved in conjunction 
with cataract surgery for patients with mild-
stage or moderate-stage glaucoma.8 There is 
signifi cant evidence that the combination of 
iStent inject and cataract surgery lowers IOP 
more than cataract surgery alone.9,10

On the other hand, the injection mechanism 
and the small size of the stents make it more 
diffi cult to ensure that the devices are in close 
vicinity of a collector channel entrance. This 
may explain some inconsistencies with this 
stent’s performance. 

MIGS that open Schlemm canal
Recent studies have suggested that the 
TM might not be the main site of aqueous 
resistance in primary open-angle glaucoma 
(POAG) but rather that the IOP elevation is 
caused by a combination of 3 factors: loss 
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of permeability of the TM, collapse 
of Schlemm canal, and downstream 
resistance with the closing of collec-
tor channel entrances.11-13 It is now 
apparent that Schlemm’s canal plays a 
signifi cant role in facilitating aqueous 
outfl ow, because dilation of the canal 
is directly correlated with the magni-
tude of IOP reduction.14,15

One way to open Schlemm canal 
and improve access to the collector 
channel entrances is by performing a 
canaloplasty, a mechanical dilation of 
the canal. This is typically performed 
by distending the canal using a pres-
surized injection of viscoelastic; the 
viscoelastic is then removed, leaving 
no tissue damage and no devices 

in the eye, only a reformed canal. 
Although canaloplasty has been uti-
lized for some time, it has undergone 
a shift in the age of MIGS, becoming 
safer and easier to perform. Much of 
this has involved a shift from the older 
ab externo approach (in which the 
surgeon dissected down to Schlemm 
canal through conjunctiva and sclera) 
to the ab interno approach (in which 
the surgeon approaches the canal 
from a corneal incision and the anteri-
or chamber).16

There are currently 2 devices that 
perform viscocanaloplasty: the OMNI 
Surgical System (Sight Sciences Inc) 
and the Ab-interno Canaloplasty using 
the iTrack Surgical System catheter 

Figure 1. The iStent inject W by Glaukos. 
Figure 2. The iStent inject by Glaukos. 
Figure 3. The Hydrus Microstent (Ivantis), pictured for 
size comparison, is a curved and fenestrated implant 
that inserts into the canal. (All images courtesy of Gleb 
Sukhovolskiy, OD)

21

3

(Ellex iScience).17,18 These devices are quite similar, although 
the OMNI can also perform a trabeculotomy in addition to 
the canaloplasty. 

One of the benefi ts of viscocanaloplasty is that it targets 
all 3 areas of aqueous resistance without any physical device 
being implanted in the eye. 

Both surgeries may be used as standalone procedures or 
together with cataract surgery, and in any stage of glaucoma. 
Early results are promising, but long-term studies are need-
ed to determine lasting effect.19,20

Viscocanaloplasty together with trabeculotomy may be a 
good option for a pseudophakic patient with glaucoma for 
whom a moderate reduction in IOP is needed but incisional 
glaucoma surgery seems too risky. 

Although mainly considered to be a TM bypass device, the 
Hydrus Microstent (Ivantis) also addresses Schlemm’s canal 
collapse. The Hydrus (see Figure 3) is a curved and fenestrat-
ed implant that inserts into the canal, essentially scaffolding 
it from the inside. 
Although the Hydrus only occupies 90° of Schlemm canal, 
it is usually inserted inferonasally, the area with the highest 
concentration of collector channel entrances. The Hydrus 
Microstent has strong data supporting its effi cacy.

The pivotal HORIZON trial (NCT01539239) demonstrated 
consistent results for the Hydrus Microstent over a 5-year 
follow-up period, a longer follow-up period than studies of 
any other MIGS devices.21

The most notable fi ndings include consistent IOP control 
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and decreased risk of future incisional 
surgery compared with cataract surgery 
alone. Though not available as a standalone 
procedure in the United States, Hydrus fared 
better than 2 iStents in a large comparison 
study.22 Hydrus should be strongly considered 
for patients with POAG undergoing cataract 
surgery.

MIGS that reduce 
aqueous production
Endoscopic diode cyclophotocoagulation 
(ECP) is the only MIGS procedure that reduces 
aqueous production. It does this by using 
a laser to selectively target and damage the 
ciliary body. For most of its history, cyclopho-
tocoagulation had a high risk of AEs including 
hypotony, infl ammation, vision loss, and 
phthisis bulbi, so it was mostly used in refrac-
tory glaucoma to reduce IOP in blind and 
painful eyes and could hardly be considered 
minimally invasive.23

Recent improvements, including less 
energy use and more targeted treatment, have 
helped decrease the rate of severe complica-
tions. With these improvements, surgeons are 
more likely to consider ECP for milder forms 
of glaucoma. However, ECP is still far from 
achieving mainstream acceptance as a MIGS 
procedure because of the low but nonnegligi-
ble risk of permanent vision loss.24-26

MIGS that shunt aqueous to 
the subconjunctival space
As the only MIGS device to completely bypass 
the conventional outfl ow pathway, the Xen 
Gel Stent (Allergan) straddles the border of 
MIGS and incisional glaucoma surgery. It is a 
tiny gelatin stent that shunts fl uid from the 
anterior chamber into the subconjunctival 
space, bypassing the trabecular outfl ow path-
way completely.

This action is similar to how glaucoma tube 
shunts work, but because the procedure can 
be performed through a small corneal inci-
sion (the ab interno approach) the Xen Gel 
belongs in the MIGS category. 

The FDA has approved Xen Gel as a 
standalone procedure or in conjunction with 
cataract surgery. The stent’s effect appears to 
be quite robust, with an average drop in IOP 

of 8.45 mm Hg seen in 1 study.27

According to results of another study, at 2 
years patients with the stent had an average 
29.3% reduction in IOP.28 Although not with-
out risk, its safety profi le is better than that 
of either trabeculectomy or tube shunts.29,30

Patients typically discontinue all glaucoma 
medications immediately after the surgery. 

Unlike the angle-based MIGS procedures, 
in which postoperative care is like that of cat-
aract surgery, postoperative care after the Xen 
Gel stent is more involved and heavy steroid 
use is important in preventing bleb scarring. 
Despite this, Xen Gel recipients require a bleb 
needling more than 40% of the time.31

Incisional surgery
When laser therapy, medications, and MIGS 
are not effective in controlling IOP, incisional 
surgeries such as trabeculectomy or glaucoma 
drainage device implantation can be per-
formed to create a new pathway for the egress 
of aqueous humor.  

Trabeculectomy has been the gold standard 
of glaucoma surgery for decades, but its use 
has declined steadily due to improvements 
in medication effi cacy and the prolifera-
tion of less-invasive surgical options.32,33

Trabeculectomy has high rates of complica-
tions including hypotony, choroidal effusions, 
hyphema, bleb leakage, blebitis, and endoph-
thalmitis. Although it can achieve excellent 
IOP control in the short term, trabeculectomy 
has a high failure rate at 5 years.34

On the other hand, glaucoma drainage 
implants (GDIs) have increased in use, in 
large part due to results of the Tube Versus 
Trabeculectomy study (NCT00306852), which 
showed a lower rate of failure for GDIs com-
pared with trabeculectomy.35

The 2 most-used drainage implants are 
the Ahmed Glaucoma Valve (New World 
Medical) and the Baerveldt Glaucoma Implant 
(Johnson & Johnson Vision). The Baerveldt 
implant reduces IOP more signifi cantly over 
the long term than the Ahmed but carries a 
higher risk of hypotony and other complica-
tions. Conversely, the Ahmed implant reduces 
the rate of complications but is less likely to 
achieve the desired IOP reduction.36,37

The decision regarding whether to perform 

a trabeculectomy or to use a GDI depends on 
each surgeon’s familiarity and comfort with 
these surgeries and the goals the surgeon is 
hoping to achieve. 

A new paradigm
We are in the midst of a paradigm shift in the 
management of glaucoma. Our management 
of this disease has shifted toward intervention 
that is earlier, safer, and often more surgical. 
We now know that a large portion of patients 
do not use their eye drops as prescribed, 
and that MIGS can produce more consistent 
results. The success and safety of MIGS have 
encouraged many glaucoma specialists to 
speculate that we are entering a period in 
which lower risks and improved IOP-lowering 
abilities are turning glaucoma into a primari-
ly surgical disease. 

There is a growing consensus that ear-
ly-stage glaucoma is often the best time 
to intervene. As the safety profi le of MIGS 
improves, providers are no longer waiting 
until a patient is on 3 or 4 glaucoma medica-
tions before considering surgery. 

The fi eld of glaucoma has become signifi -
cantly more exciting and is evolving quickly. 
The concepts upon which we once relied are 
being questioned, and new ones regularly 
challenge our way of thinking. 

The more familiar we become with the new 
tools, the sooner we can decrease the vision 
lost to this disease.
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PATIENTS ARE GETTING 
DRY EYE DISEASE 

AT A YOUNGER AGE
Computer use, screen time are starting to affect millennials’ eye health

By Scott G. Hauswirth, OD, FAAO

Traditionally, dry eye disease (DED) has been 
thought of as something that affects individuals 
in midlife and beyond, with postmenopausal 
women being the most at risk. Although it is 
true that the prevalence of DED is higher in 
this demographic compared with other groups, 
there is a marked shift toward increasing levels 
of disease in younger patients.

Prevalence increasing 
in all age groups
A 2019 retrospective analysis of data from 
the Department of Defense’s Military Health 
System (MHS) identifi ed a DED population 
from 9.7 million MHS benefi ciaries using 
diagnostic codes indicative of DED and pre-
scriptions for cyclosporine ophthalmic emul-
sion.1 The investigators calculated the overall 

DED prevalence (2005-2012) and incidence 
(2008-2012), stratifying patients by sex and 
age group (18-39, 40-49, and ≥ 50 years old). 

Overall prevalence, annual prevalence, and 
incidence were found to increase over time 
for all demographics. The annual prevalence 
tripled from 2005 to 2012, the authors noted. 
Although the annual prevalence increased 
sharply among benefi ciaries older than 50, it 
also rose steadily for younger age groups.

Another study examining meibomian gland 
anatomy via meibography by Preeya Gupta, 
MD, and colleagues looked at 99 patients aged 
4 to 17 years and found that 42% had evidence 
of meibomian gland atrophy and 37% had any 
evidence of meibomian gland tortuosity.2

Despite the changes in anatomic structure 
commonly associated with dry eye in adults, 
Standard Patient Evaluation of Eye Dryness 
Questionnaire (SPEED) scores were not statisti-

cally different. What this tells us is that 
anatomic changes may actually precede 
symptoms and that we should be paying 
more attention to the signs and symp-
toms of DED in younger patents.

Although many experts believe that 
the increasing ocular surface disease 
(OSD) seen in very young patients is 
linked to the proliferation of increased 
screen time, we do not yet have 
enough data to tease this out with a 
high degree of certainty. Screen time, 
although not the only factor, likely 
plays a role in exacerbating disease. 

Developmental factors, genetic pre-
dispositions, and other environmental 
factors may also contribute to altering 
meibomian gland architecture.  For 

example, blepharitis and allergic or atopic 
conjunctivitis lead to higher incidences of mei-
bomian gland alterations due to the associated 
infl ammation that affects gland anatomy and 
function.3,4 Prevalence of allergic conjunctivitis 
has been increasing over the past several 
decades (Miyazaki D et al, Allergol Int. 2020) 
and this may also be contributing to increased 
incidence of MGD.5

More millennials with OSD
The Pew Research Center identifi es millen-
nials as individuals born between 1981 and 
1996. This group comprises of 72.26 million 
Americans—a larger cohort than baby boom-
ers.6 These younger patients are  noticing 
increased symptoms of OSD, and they are 
presenting to our offi ces in higher numbers. 

In my experience, this demographic seems 
to be hungrier for information, and explana-
tion and education seem to go further —they 
are eager to learn about their conditions and 
how best to help themselves. Describing the 
factors and stressors that contribute to their 
symptoms helps them grasp the importance 
of the therapies recommended for them.

My approach is to explain that what they 
are experiencing is consistent with tear fi lm 
dysfunction and DED. I say, “Let’s put the 
puzzle pieces together by taking a look at envi-
ronment, your daily routine, and when your 
discomfort is most noticeable.”

Typically, this is an easy conversation as 
these patients recognize that their eyes gener-
ally feel worse at the end of the day after they 
have been on the computer for a long time.

For many patients, there is no compromise 
when it comes to screen time—they work on 
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computers, tablets, and cell phones. We can-
not eliminate these devices, so the alternative 
is to teach good habits that include taking 
frequent, timed breaks and include thera-
pies such as conscious blinking, or utilizing 
reminders to initiate a slow full blink, as these 
devices have been linked to decreased blink 
rate and amplitude (Portello, 2013).7

Implementing these therapies can be a 
challenge, but this is where education helps. 
In general, these management strategies are 
well received by my patients. I make them 
aware that their engagement with computer 
activity or whatever screen they are working 
on creates a disruption in the normal blink 
frequency and amplitude and leads to higher 
evaporative stress. I counsel them to fi nd 
natural cues (such as changes in browsers or 
turning to a different screen) to do conscious 
blinking consisting of 1 or 2 slow full blinks, 
for example, and make sure they stop and 
pause, taking breaks from their screens every 
15 to 20 minutes. 

Providing foundational education
With all groups, but especially for millennials, 
education on other contributing factors such 
as dietary choices and medications are also 
well-received. Since a signifi cant percentage 
of this population take systemic medications 
such as antidepressants or antianxiety 
medications that can be contributors to dry 
eye, it is helpful to review the contributions 
that these medications can make. I do not tell 
patients that they need to stop taking these 
agents—rather, I let them know that eye dry-
ness is an expected adverse effect, which we 
will do our best to mitigate.

Describing how diet and nutritional sup-
plements such as HydroEye (ScienceBased 
Health) affect ocular health is also founda-
tional. The primary component of HydroEye’s 
patented formulation is the fatty acid gamma 
linolenic acid (GLA) derived from black cur-
rant seed oil. This unique anti-infl ammatory 
omega-6, not found at meaningful levels in 
our diet, can play an important role in modu-
lating the infl ammatory response.8

GLA is present in breast milk and is nat-
urally produced in the body via conversion 
from other omegas. It is a precursor to the 

anti-infl ammatory prostaglandin PGE1—which 
promotes tear production and fi ghts infl am-
mation—and has been validated in a variety of 
clinical trials for improving dry eye symptoms 
in a range of patient populations.9-15 The sup-
plement includes a specifi c balance of other 
omegas to provide dry eye relief. 

Particularly among this demographic, 
one of the main reasons I hear about a lack 
of adherence with warm compresses is 
regarding the value of time. Patients do not 
want to take 15 minutes out of their day to sit 
with their eyes closed. I often describe this to 
patients as “potential spa time,” but younger 
patients often want to stay engaged with their 
world without that interruption. 

TearRestore has developed a mask with 
an open-eye concept, which allows people 
to continue to function and engage with 
their life while they are using it. I am cur-
rently running a clinical trial to see how the 
TearRestore mask affects the tear fi lm after 
a single application and over the course of a 
month (NCT04309799).

Natural, homeopathic interventions may 
help patients avoid medications—a message 
that is well received in this demographic. 
We do not always jump right into writing a 
prescription—we start with the basics such 
as nutrition, lubrication, heat therapy, and 
hygiene, laying a foundation and seeing how 
patients do with those measures. We can 
always add additional therapies if appropriate.

An additional clue to identifying OSD 
in younger patients is contact lens intoler-
ance or decreased tolerance to wear time. 
Although they may not show high levels of 
epitheliopathy and staining, contact lens 
wearers will note a signifi cant decrease in 
their ability to wear their lenses comfortably 
all day. The 2 most important tests to perform 
are tear breakup time and diagnostic meibo-
mian gland expression. Often these 2 metrics 
are correlated.

In it for the long haul
We are largely a “right now” society, and cer-
tainly millennials have that mind-set. There is 
rarely a single magic bullet that will take care of 
dry eye. Rather, it is a combination of strategies 
that is usually most benefi cial. I explain to the 

patient that we will work together to get them 
feeling better, but it will take some effort on 
their part. The dental model involving at home 
and occasional in-offi ce therapies that we 
often talk about with DED is very applicable to 
younger individuals, and it tells them that their 
ocular health has to be managed for the long 
haul and not just the short term.
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Identifying ocular surface medicamentosa 
apart from ocular allergies
Address key factors and causes to ensure a proper diagnosis and treatment plan

Micaela Crowley, OD

Even for the most experienced clinician, 
ocular surface medicamentosa (OSM) can be 
a challenging diagnosis. Patients often see 
multiple providers and try various eyedrops 
to alleviate their symptoms with no success. 
This article will address OSM and key differ-
entiating factors to ensure a proper diagnosis 
and treatment plan.

OSM—which is also known as toxic con-
junctivitis—often presents with similar signs 
as an ocular allergy. Therefore, it can be 
confused as having the same pathophysiology 
and treatment plan.

The most common causes for OSM are 
preservatives in eye medications, contact lens 
solutions, and artifi cial tears with preserva-
tives. Symptoms can occur after a few days 
to years of use, and there is a relationship 
between dose frequency, preservative concen-
tration,1 and type of preservative used. 

Topical medications
The most common topical medications that 
cause OSM are aminoglycoside antibiotics 
(gentamicin [Gentak] and tobramycin [Tobi 
Podhaler, Tobrex]), antivirals (trifl uorothy-
midine [Viroptic] and idoxuridine [Dendrid; 
Alcon]), glaucoma drops (brimonidine 
[Mirvaso; Galderma], timolol [Timoptic-XE], 
and pilocarpine [Isopto Carpine]), and topical 
anesthetics. Cosmetics, such as mascara and 
eye creams, can also cause OSM1 and eyelid 
dermatitis.2

Topical medication preservatives are neces-
sary for antimicrobial activity and to prevent 
decomposition of active drugs. 

However, some have a cytotoxic effect 
to the ocular surface. The most common 
preservatives used in ophthalmic drugs are 

benzalkonium chloride (BAK), chlorobutanol, 
sodium perborate, and stabilized oxychloro 
complex (SOC). SOC has the least cytotoxic 
effects, whereas BAK has the highest cytotoxic 
effects.3

Most often, OSM occurs in people with 
long-term topical medication use, especially 
in those who use multiple medications for 
conditions such as glaucoma.

Symptoms and diagnosis
The most common symptoms of OSM are ocular 
itching, tearing, and complaints of constantly 
red eyes. A patient may also complain of 
irritation and burning sensation. Slit lamp 
examination will reveal conjunctival hyperemia 
and chemosis, bulbar conjunctival papillae 
and/or follicles, mild eyelid edema, and watery 
discharge. There can be a punctate keratitis or 
epithelial erosions in more severe cases.

A careful case history and medication list 
is essential to correctly diagnosing OSM vs dry 
eye disease or ocular allergy. 

Oftentimes, patients may forget about a 
specifi c drop or cosmetic product that they 
use because they’ve used it for years without 
issues. It is also important to ask how often 
they are using the medication. 

For instance, patients may be using artifi cial 
tears with preservatives that they believe offer 
relief to their dry eye symptoms. However, 
using it more than 4 times a day could be 
contributing to their overall issue. Another 
example is the use of facial cleansers or creams 
that patients do not associate with the eyes and 
may forget to mention during case history.

Treatment
The most effective treatment is cessation of 
the causative agent. It may be necessary to 
discontinue all topical medications, creams, 

and cosmetics before reintroducing each on 
a single basis to make this determination. 
Discontinuation is easily done in cases where 
the cause of OSM is overuse of preserved arti-
fi cial tears or a specifi c cosmetic. 
However, this can be challenging in patients 
who require ongoing treatment for an oph-
thalmic condition. 

For example, creativity in fi nding alterna-
tive solutions for OSM patients with glaucoma 
or bacterial or viral infection is imperative to 
properly manage their conditions. Nowadays, 
there are increasing options for preserva-
tive-free glaucoma medications with similar 
effi cacy. Likewise, one may consider an oral 
antibiotic or antiviral in cases of infection that 
have developed OSM from topical agents. 

Lastly, starting preservative-free artifi cial 
tears and cool compresses can provide 
comfort to the patient as they ween off the 
medication causing their discomfort.

R E F E R E N C E S
1. Hamrah P, Dana R. Toxic conjunctivitis. UpToDate. Updated February 
3, 2021. Accessed December 13, 2021. https://www.uptodate.com/
contents/toxic-conjunctivitis
2. Li J, Tripathi RC, Tripathi BJ. Drug-induced ocular disorders. Drug Saf. 
2008;31(2):127-141. doi:10.2165/00002018-200831020-00003
3. Noecker R. Effects of common ophthalmic preservatives on ocular 
health. Adv Ther. 2001;18(5):205-215. doi:10.1007/BF02853166

Micaela Crowley, OD, 
is part of an OD-MD practice in 
Lexington, Massachusetts. Crowley 
graduated from Nova Southeastern 
University College of Optometry. 
She has interests in dry eye, 
contact lenses, and ocular disease. 
mcrowleyod@gmail.com

Like what you’re reading? 
Subscribe today!



18 PRACTICAL CHAIRSIDE ADVICEFebruary 2022

OCULAR SURFACE DISEASE

Pregnancy and postpartum ophthalmic 
changes can present a challenge
Serious pathologies require high index of suspicion for diagnosis, management

By Suzanne W. Sherman, OD, 
FAAO, FSLS, Dip ABO

Ocular changes are common during pregnan-
cy and the postpartum period. Fifteen percent 
of pregnancy-induced changes are a benign 
physiologic response as the body prepares for 
delivery.1 However, several serious pathologies 
require high index of suspicion for prompt 
diagnosis and immediate management.

Hormonal changes
Physiological hormonal changes during preg-
nancy involve the chief pregnancy hormones: 
estrogen and progesterone. The increase in 
estrogen enables the uterus and placenta to 
grow and improves the placenta’s perfusion. 
Progesterone levels are also elevated during 
pregnancy and cause laxity of ligaments and 
joints throughout the body. 

Physiologic changes
Lids
Melasma, also known as “mask of pregnancy,” 
is an acquired, chronic, pigmentary disorder. 
It occurs on the face and predominantly 
affects women of childbearing age. The pat-
tern tends to be emarginated, symmetric, and 
varies from light to dark brown facial pigmen-
tation. Melasma is usually clinically diagnosed 
and thought to be caused by progesterone 
stimulating melanogenesis in epidermal and 
dermal melanocytes. 

The rise in progesterone levels and the 
surge in estrogen production during the 
eighth to 13th week of pregnancy refl ect the 
progression of hyperpigmentation. It can 
occur in 14.5% to 56% of pregnant women.2

Pregnant patients should avoid sun exposure 
and additional sources of vitamin D while 
using sunscreen with a high protection factor. 
Postpartum treatment options include topical, 
oral, procedural, and combination therapy.3

Bell palsy, an acute peripheral facial nerve 

palsy of unknown etiology, can be seen in 
pregnant women. This typically develops in 
the third trimester and the fi rst 2 weeks post-
partum. The pathophysiology is poorly under-
stood. It presents identically in pregnant and 
nonpregnant women; however, it can be more 
severe in pregnant patients. 

Most pregnant patients with Bell palsy 
regain normal or near-normal function of 
the facial nerve within 6 months. Pregnant 
women are 2 to 4 times more likely to develop 
Bell palsy than a nonpregnant individual.4 In 
a retrospective study of pregnant women, Bell 
palsy was correlated with severe preeclamp-
sia, hypertension, and obesity.5

Conjunctiva
Subconjunctival hemorrhage (SCH), also 
known as hyposphagma, is suspected to 
be prevalent in up to 10% of pregnant and 
postpartum patients.6 Most of these cases are 
associated with severe range blood pressure 
and preeclampsia. It is thought that the low 
prevalence of SCH is due to the physiology of 
pregnancy, which lowers IOP and increases 
systemic vasodilation.6

Tear fi lm
There are several proposed mechanisms 
for pregnancy-associated dry eye. First is 
the role of estrogen and progesterone and 
their interplay, along with testosterone. 
Testosterone has been shown to enhance the 
development of meibomian glands. Second, 
the combination of different hormonal 
factors causes direct damage to the lacrimal 
gland acinar cells. Third, a change in the 
lysozyme component causes increased vis-
cosity in the tear fi lm, resulting in dry eye. 
Lastly, dehydration during pregnancy due to 
fi rst trimester nausea can also affect the tear 
fi lm.7 There likely are multiple factors in why 
patients often are contact lens intolerant 
during pregnancy. 

Cornea
The tear fi lm is not the only cause of contact 
lens intolerance during pregnancy. Increase 
in corneal curvature and thickness due to 
corneal edema in pregnancy can also be a 
factor. Weinreb et al reported an increase of 
corneal thickness by 3%, increased corneal 
volume, and a decrease in keratometry values. 
Interestingly, shifts in refractive error were 
not found to be statistically signifi cant.8,9

These corneal changes are thought to be 
due to fl uid retention, progesterone and 
estrogen receptors in the stroma, and an 
increase in collagenolytic activity.10 One case 
series following 4 patients with keratoconus 
found that 7 out of 8 eyes progressed in ker-
atometry values during pregnancy.

Corneal sensitivity has also been shown to 
be decreased during pregnancy around week 
31, and often returns to normal 4 to 6 weeks 
postpartum.9 Decreased corneal sensitivity 
and changes in corneal thickness leading to 
myopic regression are reasons why refractive 
surgery is contraindicated during pregnancy.11

Krukenberg spindles can develop during 
the fi rst and second trimesters of pregnancy 
and tend to decrease in size during the third 
trimester and postpartum. Practitioners 
should be aware of these fi ndings and know 
that they are not typically accompanied by 
the other symptoms associated with pigment 
dispersion syndrome. 

Accommodation and lens
Temporary loss of accommodation and accom-
modative weakness due to the change in cur-
vature of the crystalline lens are seen during 
lactation and pregnancy.12 The change of curva-
ture that causes dampened accommodation is 
due to an increase in liquid volume that causes 
thickening of the lens. Milodot et al found no 
signifi cant changes in amplitude of accom-
modation and accommodative convergence to 
accommodation ratio during pregnancy.11
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IOP changes
Research shows that IOP in pregnant 
women is lower than in nonpregnant 
women.12 It has been shown that there 
is an increase in outfl ow facility via 
increased uveoscleral outfl ow, decreased 
episcleral venous pressure and scleral 
rigidity, and acidosis during pregnancy. 
A decrease in IOP of around 10% (2-3 
mm Hg) is seen in the second half of 
pregnancy.8,12,13

Central corneal thickness (CCT) has 
been reported to increase during pregnan-
cy, causing an alteration in IOP measure-
ment. CCT was found to have increased 
by approximately 3% (16 µm). It was 
hypothesized that this increased corneal 
thickness was due to fl uid retention.8 More 
recently it has been found that estrogen, 
progesterone, and androgen receptors 
are in the nuclei of the stromal and endo-
thelial cells of the human cornea and are 
likely affected because of systemic water 
retention.14 IOP will likely return to normal 
approximately 2 to 3 months' postpartum. 

Preexisting diseases
Autoimmune disease
Pregnancy is associated with several 

hormonal and immunological changes, 
some of which are known to infl uence 
maternal autoimmune disease. The fi rst 
trimester and postpartum period have 
been associated with an exacerbation 
of infl ammatory eye diseases.15 It is also 
thought that the postpartum period is 
associated with exacerbation of several 
autoimmune conditions.15,16 Patients 
with known autoimmune conditions are 
advised to try to plan preconception.16,17

Teratogenic immunosuppressive agents, 
such as methotrexate and cyclophospha-
mide, are contraindicated. 

Diabetes
Preexisting diabetes in a pregnant female 
is a different concern than gestational 
diabetes. Although gestational diabetes 
does not increase risk of diabetic reti-
nopathy (DR), studies have found there 
is worsening retinopathy in diabetic 
pregnant patients.18-21

There is an increased risk of fetal loss 
and obstetric complications with wors-
ening retinopathy, especially with the 
development of proliferative diabetic ret-
inopathy (PDR).22 The patient’s baseline 
severity and duration of diabetes before 

conception are predictive for development of PDR 
during pregnancy. 

According to the Diabetes in Early Pregnancy Study 
that involved 155 diabetic women, 18% developed 
DR if they had previously had diabetes for less than 
15 years and 39% developed DR if they had diabetes 
for over 15 years.23 It has been found that long-term 
control of blood sugar improves the course of reti-
nopathy whereas poor glycemic control before and 
during pregnancy will cause worsening.24 Treatment 
with photocoagulation for PDR before pregnancy is 
recommended and can be used to treat PDR during 
pregnancy. However, reversal of proliferative changes 
is common post partum.18

Central serous chorioretinopathy
Pregnancy is a known risk factor for central serous 
chorioretinopathy (CSC), and symptoms typically 
arise in the third trimester with few case reports 
starting in the fi rst or second trimesters. CSC typically 
resolves spontaneously 1 to 2 months after delivery 
and rarely before delivery.24 The etiology of CSC is not 
fully known; however, the effect of cortisol has been 
featured as a major factor. 

During the third trimester, there are elevated levels 
of cortisol. In CSC there is choroidal hyperpermeabil-
ity, and in pregnancy-associated CSC this might arise 
due to an increase in volume, dilation of vessels, and 
changes in the levels of prostaglandins.25 A clinical 
variation is that subretinal fi brinous exudates develop 
in approximately 90% of pregnant ICSC patients and 
only in 20% of non-pregnancy-related cases.23

General management calls for stopping all use of 
steroids, and for observation. If there is no resolution 
of subretinal fl uid, other treatment options are min-
eralocorticoid antagonists (spironolactone), photody-
namic therapy, or thermal laser.24,25

Figure 1. A 28-year-old woman in her second trimester 
came in complaining of visual loss. This patient 
received a diagnosis of central serous retinopathy that 
eventually self-resolved. Image courtesy of Suzanne W. 
Sherman, OD, FAAO, FSLS, Dip ABO.
Figure 2. Episcleritis commonly seen in patients with 
underlying autoimmune conditions. Image courtesy of 
Christina Cherny, OD.
Figure 3. A 30-year-old woman presents 3 months' 
post partum with “mask of pregnancy.” This is 
prophylactic PRP performed on a patient with type 1 
diabetes who was pregnant. Image courtesy of Royce 
Chen, MD.
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Systemic pathologic changes
Graves disease
Graves disease follows a similar course as an 
infl ammatory eye disease. It is exacerbated 
during the fi rst trimester, remits during the 
second and third trimesters, and often relaps-
es postpartum. In the postpartum period.

In females of childbearing age, initial onset 
of Graves disease is in the postpartum period 
40% of the time. The main differential diag-
nosis in Graves disease during the fi rst tri-
mester is transient gestational hyperthyroid-
ism, which occurs in 1% to 3% of pregnancies, 
and likely peripartum/postpartum thyroiditis. 
This is a higher rate than the occurrence of 
Graves disease.26

Idiopathic intracranial hypertension 
Idiopathic intracranial hypertension (IIH) 
typically affects overweight females of child-
bearing age. Research shows that pregnancy 
is a risk factor for IIH. However, IIH occurs 
at the same rate in pregnancy as in the 
general population. Therefore, the associa-
tion between pregnancy and IIH is more a 
measure of the fact that IIH affects females of 
childbearing age.27,28

Pituitary tumors
The pituitary gland enlarges 50% to 70% 
during pregnancy, but this does not result in 
visual loss. The most common types of pitu-
itary tumors during pregnancy are nonmalig-
nant prolactinomas (PRL). These are also the 
most common among females of childbearing 
age. Most present before pregnancy because 
of other signs such as menstrual irregularities 
or infertility. An enlarged PRL can lead to 
neurological sequalae, including compression 
of the optic chiasm. Visual fi eld loss in preg-
nancy can occur due to a pituitary lesion.29

Preeclampsia
The signs of preeclampsia in a pregnant 
female may be blurry vision and photopsia. 
The visual disturbance worsens with increas-
ing severity of preeclampsia.30 Jaffe and 
Schatz suggested visual disturbance may be 
due to preeclampsia and underlying systemic 
disease because many preeclampsia patients 
have diabetes and hypertension. In their 

prospective, controlled, masked study that 
excluded patients with preexisting diabetes 
and hypertension, they did not fi nd the com-
mon preeclampsia retina fi ndings, hemor-
rhage, cotton-wool spots, exudates, Elschnig 
spots, or retinal detachments.31

The precise mechanism of ocular changes 
due to preeclampsia is likely a combination 
of coexisting systemic vascular disease, 
change in hormones, endothelial damage, 
breakthrough in autoregulation, and 
hypoperfusion ischemia/hyperperfusion 
edema. Blindness has been reported in 15% of 
females with preeclampsia, and it may occur 
postpartum. It is thought that this is due to 
compromise in the retinal or occipital lobe 
vasculature. Fortunately, cortical blindness in 
preeclampsia is always transient, with reports 
of it lasting from 4 hours to 8 days.32

Conclusion
Management of new and preexisting disease 
during pregnancy is often challenging due 
to fi nding the balance between preserving 
the mother’s sight and the health of the 
fetus. Preconception planning and multidis-
ciplinary care are advised along with open 
communication between the obstetrician and 
the patient’s eye care provider.
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Welcoming myopia modalities 
into optometric practice 
Incorporate management of disease as the new standard of care

 By Andrea Lasby, OD, FAAO, FSLS

By 2050, 50% of the world’s population is 
expected to have myopia.1 The prevalence of 
that population progressing to high myopia 
(over –5.00) is also expected to increase 
more than 5-fold in the next 30 years.1 Once 
identifi ed, it is clear there is need to intervene 
in myopia progression as soon as possible to 
prevent increased risk of ocular disease (ret-
inal detachment, glaucoma, myopic macular 
degeneration, etc).2-4 With the treatments now 
available, how do practitioners decide which 
myopia control option to start with? When 
would a practitioner consider combining dif-
ferent modalities for increased effi cacy?

Treatment options
Current optical designs for treatment of 
myopia are based on the theory of peripheral 
defocus. These corrections focus peripheral 
light rays onto the inside of the peripheral 
retina (myopic defocus). There is no periph-
eral hyperopic defocus, which usually would 
send a signal to the eye to grow longer. 
Undercorrection of myopia repeatedly has 
been shown to either have no effect on the 
elongation of the eye or to cause a slightly 
faster progression.5-7

Spectacles
Lately, there has been a lot of interest in 
spectacle options for myopia control because 
of their ease of use. Historically, spectacles 
have had a less than optimal treatment 
effi cacy. Based on the 2003 COMET study 
(NCT00000113), progressive addition lenses 
(PAL) only offer a 14% reduction in progres-
sion on refraction (0.20 diopters [D]) and 
axial length (0.11 mm).8 Interestingly, patients 
with a higher lag of accommodation and near 

esophoria showed a 30% reduction in progres-
sion. Still, the magnitude of slowing found 
with progressive addition lens (PAL) use is 
insignifi cant compared with recent advances 
in lens design with peripheral defocus optics. 

With the recent launch of MiyoSmart (Hoya) 
spectacle lenses with Defocus Incorporated 
Multiple Segments (DIMS) technology in 
Canada, spectacles can now offer 59% refrac-
tive slowing (0.44 D) and 60% axial length 
slowing (0.34 mm) over a 2-year period.9 This 
is a signifi cant improvement on other earlier 
peripheral focus designs that were far less 
effective with roughly 33% refractive slowing 
and 20% axial length slowing.10

In Canada, options like the Kikko 
(SightGlass Vision) and anticipated Stellest 
(Essilor) lenses have shown promising clinical 
data as well, cementing spectacle lenses as 
another tool for practitioners to confi dently 
recommend to patients.

Soft contact lenses
Contact lenses are an excellent choice for 
myopia control because the peripheral defocus 
optics move with the eye, always staying in the 
ideal position. Daily lenses are the preferred 
option for children because of convenience of 
use and low risk of complications compared 
with extended wear designs. MiSight (oma-
fi lcon A; CooperVision) lenses are the fi rst 
FDA-approved contact lenses for the purpose 
of myopia control. Their dual-focus design has 
been shown to signifi cantly slow both axial 
length and spherical equivalent compared with 
placebo in their initial 3-year study.11

Follow-up data found that even treating 
older children and teenagers with MiSight had 
a signifi cant impact in slowing progression.12

Final 7-year data investigating whether there 
is a rebound effect after discontinuing wear is 

expected to be published soon. The anticipated 
Acuvue Abiliti soft lens (Johnson & Johnson 
Vision) was recently approved by Health 
Canada as an on-label treatment for myopia. It 
will be interesting to see whether this will soon 
be offered in the US. 
      When discussing off-label lenses with 
patients, it is important to counsel on the lens-
es’ intended use and hopes for treatment out-
comes. Regular follow-ups are critical to ensure 
treatment goals are being met, especially with 
off-label options. Other off-label lenses include 
daily disposable NaturalVue (extended depth 
of focus lens from Visioneering Technologies, 
Inc) as well as monthly disposable Biofi nity 
(CooperVision) center-distance (CD) multi-
focals (MF). The latter was used in the recent 
Blink Study,13 which found high (+2.50) CD MF 
lenses are more effective in slowing myopia 
(both refraction and axial length) compared 
with lower add powers or single vision. These 
lenses are also an option for patients with astig-
matism because toric CD MF parameters are 
now available. Another option for astigmatism 
is the Duette Progressive (SynergEyes) hybrid 
lenses, which can be ordered with up to +5.00 
add power in the CD design. The new extended 
depth of focus iD design is a new addition to 
the SynergEyes lens family. This lens comes in a 
high power and has the potential to be used for 
off-label myopia control as well.

Orthokeratology
Orthokeratology (Ortho-K) uses a reverse 
geometry design made with high oxygen 
permeable rigid materials to temporarily shape 
the cornea, providing peripheral optical defo-
cus and slowing myopia progression.14,15 When 
fi tted appropriately, these lenses offer freedom 
from wearing spectacles or contact lenses 
during the day and the benefi t of slowing 
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myopia progression. Ortho-K suc-
cess depends on ensuring parents 
are aware myopia treatment is a 
long-term process. 

Parents need to understand the 
course of treatment, including the 
importance of regular follow-ups. 
Axial length elongation is the best 
indicator in measuring success; 
however, most parents go by their 
child’s report of clear unaided 
vision.16 Parents need to under-
stand the importance of regular 
follow-ups, because relying on 
vision alone is not the best way of 
optimizing treatment outcomes. 

Parents and children must also 
understand the risks of nonadher-
ence to treatment recommenda-
tions, including cleaning proce-
dures and replacing accessories.

Supporting clinical data 
studying the effect of orthokera-
tology on myopia progression are 
expanding every year. Overall, 
Ortho-K has been found more 
effective in slowing axial elonga-
tion than glasses during the early 
treatment of myopia in children.17

Ortho-K has also been found 
more effective in slowing axial 
elongation than 0.02% atropine in 
children with higher myopia over 
a period of 2 years.18 It is import-
ant to consider this when deciding 
which treatment to recommend to 
patients fi rst. 

With such a large range in 
available lens designs, a recent 
study found that a relatively 
smaller treatment zone size and 
larger treatment zone decentra-
tion may be benefi cial in slowing 
myopia in children with orthoker-
atology treatment.19

It is not clear why treatment 
zone decentration contributes 
to the slowing of myopia, but 
increased coma symmetry and 
increased corneal symmetry have 
been suggested.20

Another study found similar 
results when looking at the impact 
of a 5-mm vs 6-mm back optic 
zone diameter (BOZD). This study 
showed the smaller BOZD led to a 
smaller treatment zone and, over 
a 1-year period, a retardation of 
axial length by 0.13 mm compared 
to the larger BOZD.21 The clinical 
implication from these studies 
is yet to be determined. It is an 
exciting time to offer these treat-
ments because new designs and 
materials are released frequently. 

Atropine
The mechanism of action of 
atropine in myopia control is still 
debated, but atropine has been 
shown to cause a slight thickening 
of the choroid in young healthy 
adults.22 The ATOM studies proved 
low-dose atropine could slow 
progression of myopia by roughly 
50%,23 and that there is compara-
ble refractive control with 0.01%, 
0.1%, and 0.5% atropine. Of the 
3 concentrations, 0.01% caused 
less of a rebound response after 
discontinuing treatment.24

The LAMP study investigated 
0.05%, 0.025%, and 0.01% atropine 
to determine whether better con-
trol could be demonstrated than 
that shown in the ATOM studies.25

This study showed that 0.05% 
atropine had double the effi cacy 
compared with 0.01% atropine, 
with a very similar adverse effect 
(AE) profi le. Clinically, these new 
fi ndings have shifted practice 
patterns to prescribing 0.05% 
fi rst, and only reducing to 0.025% 
if AEs are noted by the patient, 
especially for young myopes.

Clinical context
The 4 main pillars of myopia 
control are clear. What may 
be murkier is deciding which 
option is most appropriate for 
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each patient. Generally, this decision starts 
with a discussion with the patient and their 
parent(s). At the baseline examination, all 
treatment options should be discussed. Even 
if a patient chooses a particular option now, it 
doesn't mean they won't change to a different 
option in the future. 

Contact lens options can be offered 
regardless of patient age, but key indicators 
for success include willingness of parents to 
be involved in handling and cleaning of the 
lenses if necessary, as well as the patient’s own 
maturity level and motivation for contact lens 
wear. We have all met extremely motivated 
5-year-old and 6-year-old patients who insert 
and remove their lenses with confi dence, 
whereas there are 13-year-old patients who 
cannot be bothered to try contact lenses. 
Consider recommending myopia-control 
spectacle lenses for all patients, just as you 
would recommend backup glasses for any 
regular contact lens wearer in case complica-
tions secondary to wear occur.

Because myopia progression generally 
slows over time, looking at percentage 
reductions in refraction year over year is not 
the most reliable way to determine whether 
patients are responding to treatment well. 

Formulas from Jones et al (2005) also 
provide a good estimate for what normal axial 
length growth should be. Comparing your 
patient’s growth with these values is helpful 
in differentiating between normal age-related 
growth and myopic progression.26

Clinically, growth charts are a quick, 
powerful tool for educating parents already 
accustomed to viewing such charts for their 
children since birth. 

Figure 1 27 and Figure 2 28 show charts 
that are simple to print for parents, and plot 
where their child’s axial length may compare 
with averages. This is an excellent tool for 
initial discussion and treatment choice, but 
also to monitor progression over time.

There are several studies showing that 
combining low-dose atropine with spectacle 
or contact lens designs has an additive effect 
on the slowing of myopia.29-31

We often start with one form of treatment 
and then add atropine if expected slowing is 
not observed. 

Some cases recommend starting with com-
bination therapy (atropine + glasses/soft con-
tact lenses/orthokeratology) from the begin-
ning. Imagine a 12-year-old White female 
patient presents for her fi rst assessment. 

Axial length measurement is 24.5 mm 
OU, and refraction is –2.50 D OU. She reports 

last year her refraction was –1.00 D OU. 
Comparing her with Tideman et al’s growth 
chart, her axial length places her near the 
98th percentile for her age and sex. 

Both parents reveal they themselves have 
pathological myopia with refractive powers 
over –8.00 D OU. One parent has been treated 

Figure 1. Axial length growth percentage charts for Chinese schoolchildren.27

Figure 2. Axial length growth charts for European study subjects with the risk of myopia in 
adulthood. Myopia percentage on these charts represents the proportion of myopia halfway 
above and below the percentage line.28  (Images courtesy of Andrea Lasby, OD, FAAO, FSLS)
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in the past for a retinal detachment. 
In a case like this, we tend to start with 

0.05% atropine every night at bedtime in 
each eye as well as full-time contact lens 
wear (Ortho-K or a soft contact lens would be 
appropriate in this situation). 

For children who progress very quickly, we 
generally monitor every 4 months rather than 
every 6 months, which is typical for a myopia 
control patient in our practice.

The future of myopia control may not be 
waiting until myopia is established to begin 
treatment. The most exciting research being 
done is on children not yet myopic. 

Even years before myopia onset, axial 
length elongates on average 0.37 mm/y for 
children who later became myopic, compared 
with 0.14 mm/y for emmetropic children32

(Singaporean population). 
Using one drop of 0.025% atropine at 

bedtime in each eye in premyopic children   

(< +1.00 D) can prevent onset of myopia over a 
1-year period compared to placebo.33

As biometry becomes more available to 
optometrists, it may not seem too far-fetched 
to include axial length measurements in every 
child’s eye examination for early detection of 
axial elongation. 

Implementation of preventive measures 
could be recommended before onset of 
myopia. More data are necessary before this 
becomes standard of care, but the future of 
myopia control is exciting.

Changing practice patterns
The World Council of Optometry has advised 
optometrists to incorporate myopia manage-
ment as standard of care. 
    This means early, frequent discussions with 
parents about what myopia is, lifestyle factors 
affecting myopia, the risks to long-term ocu-
lar health that accompany myopia, and the 

evidence-based interventions now available. 
At the end of the day, it is our responsibility 
as practitioners to do something. They say an 
ounce of prevention is worth a pound of cure, 
and optometrists should be ready to take up 
this responsibility.

Andrea Lasby, OD, FAAO, FSLS, 
is in private practice at Mission Eye Care - 
Centre for Dry Eye and Corneal 
Disease, in Calgary, AB, Canada. 
She also serves as the president-
elect of the Alberta Association of 
Optometrists. 
Financial disclosures: CooperVision, 
Alcon, Hoya, and Essilor.
lasby@missioneyecare.ca

The full article, 
including references, 
can be found online.
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R E F RACT I V E

By Mile Brujic, OD; Rachael Wruble, OD; 
Neena James, OD; and Jade Coats, OD

Sure it’s a cliché, but it fi ts: The struggle is real 
when it comes to presbyopia. 
It is no secret that patients hate presbyopia—
not only is it a sign of aging, but it is also a 
huge inconvenience. 

With 128 million presbyopes in the United 
States, the condition is ubiquitous and 

will only become more so.1-3 Consider this: 
Millennials are now starting to enter the 
“presbyopia zone.” 

In a survey conducted last summer of 
1,000 patients aged 40 to 55 years reporting 
near vision issues, 65% of respondents said 
they were not prepared to have their eyesight 
worsen as they got older, and 25% admitted 
that they were in denial about their worsen-
ing vision.4

With presbyopia-correcting pharma-
ceuticals poised to shake up the landscape, 
optometrists have an exciting opportunity to 
educate their frustrated patients about the 
condition and offer new treatment options. 

In the meantime, enjoy these tales of the 
creative and interesting workarounds patients 
have devised to cope.

Mile Brujic, OD
Premier Vision Group 
(Bowling Green, Ohio)
My fi rst story is an image. Picture this: a 
patient sitting in my chair with a pair of 

reading glasses suspended around her neck, 
a second pair of glasses in her hair (think of 
how someone would wear sunglasses), and a 
third pair low on her nose. 
She was looking at her cell phone when I 
walked into the room. When I asked her why 
she had the 3 pairs of glasses, she said she 
was afraid that she might lose a pair, so she 
always has 2 as backup!

A new patient, a 60-year-old man, is in 
the exam chair for his fi rst eye exam. When I 
asked if he used glasses to read, he answered, 
“Nope.” The exam revealed emmetropic 
distance correction with the need for near 
correction. When I asked him how he reads 
without glasses to help, he replied, “Oh, I 
don’t read.”

Rachael Wruble, OD
Belmont Eye 
(Belmont, North Carolina)
A very good friend of mine called me at 6 
AM and said she was putting on makeup and 
could not see the details in her face anymore. 

With 128 million 
presbyopes in the 
United States, 
the condition is 
ubiquitous and will 
only become more so.

Physicians share tales of creative workarounds to cope with this condition

My presbyopia story: 
How far would your patients go?
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She explained she was having a panic attack 
and needed me at the offi ce as soon as possi-
ble because it might be a brain tumor. Mind 
you, this friend turned 40 years old 2 weeks 
prior. She was the fi rst person in our group of 
friends to hit that milestone, and no one else 
had experienced this. Fortunately, after edu-
cation and some comforting, she understood 
what was happening. She said I better make 
a miracle happen because she is not going to 
look old and carry reading glasses!

Neena James, OD
20/20 Eye Care 
(Huntsville, Alabama)
All too often I see patients (or just people out 
and about) wearing 2 pairs of glasses at the 
same time—OTC reading glasses over their 
distance prescription glasses or, even worse, 
over their nice progressive prescription glass-
es. My staff and I jokingly refer to OTC readers 
as “cheaters” and joke that there should be a 
hidden-camera realty show calling people out 
on how silly they look with them sometimes. 
It makes me cringe to see husbands and wives 
or friends sharing reading glasses or folks 
borrowing restaurant readers. Yuck! 

I see men who have—clearly, just acciden-
tally—grabbed their wives’ readers that are 

purple leopard print or have bedazzled tem-
ples. But hey, they can’t see up close to notice 
the difference anyway. I tell folks to quit play-
ing “reader roulette” with all the various-power 
OTC readers they leave lying around  

Jade Coats, OD
McDonald Eye Associates 
(Rogers, Arkansas)
One of my patients recently told me how pres-
byopia totally ruined a great moment. She was 
browsing her favorite retail store and found 
the cutest shoes on sale for only $110. She got 
to the checkout excited to make the purchase, 
but her credit card was declined. While still 
in the store, she almost immediately received 
a phone call from her bank informing her of 
a purchase attempt for more than $1100 and 
wanting to verify someone had not stolen her 
card. The shoe sales lady tapped her on the 
shoulder to show her the price tag (at a dis-
tance). She missed an extra zero because she 
forgot to bring her reading glasses! She did 
not get the shoes.
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Marc Bloomenstein, OD, shares a 
personal anecdote on the many 
options of vision correction ...

I often quip that most third-year 
students know more about contact 
lenses than I, a 27-year veteran 
optometrist. Thus, when I think of 
cooperative care or comanagement, my 
perspective is often skewed toward the 
surgical opportunities that may benefi t 
our patients.

As of late, there is a tool that will 
bridge this contact lens, refraction–
based mindset with the ophthalmolog-
ical surgical like-minded optometrists. 
Have I piqued your interest?

Good, keep reading.
When I was a nouveau clinician and 

fi rst started participating in clinical trials, 

I would often think of investigator-initi-
ated trials (IITs) that would revolutionize 
the profession. Think of Steve Martin in 
The Jerk—great concept, poor design. 
In fact, Nerd Wax carries his idea to a 
new level. 

In my opinion, the Holy Grail of 
studies was and is the eradication of 
the biggest refractive scourge to all of 
humanity. I am not even being hyperbol-
ic or provocative. I am speaking truth.
What I speak of is presbyopia. Yes, the 
dreaded presbyopic shift that will and 
does affect every living person.

SCAN TO
READ MORE
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Retinal considerations crucial 
for accurate biometry
Evaluating accuracy of biometry is paramount in eyes with history of retinal pathology

By Marta C. Fabrykowski, OD, FAAO

As ophthalmologic diagnostic testing 
advances in resolution, depth, and 
scale, we are increasingly able to qual-
ify and quantify disease progression. 
Specifi cally, with optical coherence 
tomography (OCT), we moved from 
time domain (TD-OCT) imaging to 
spectral domain (SD-OCT), which was a 
great increase in sensitivity and clarity.  

Currently, the most advanced tech-
nique uses a swept-source (SS-OCT) 
input to capture the SD-OCT data, 
resulting in even more accurate scan-
ning. In parallel, technology for biome-
try—the general term for eye measuring 
for intraocular lens (IOLs)—has also 
made progress. 

A key turning point was the switch 
from ultrasound measurement to opti-
cal biometry. This allowed for greatly 
increased accuracy in measuring the 
2 most important biometric variables: 
axial length (AL) and keratometry. 
Combining the 2 advances ideally 
results in reliable and precise measure-
ments for IOL calculation. 

Paramount in collecting the data, 
analyzing the measurements collected 
by the state-of-the art machines is 
up to us as clinicians and drivers. As 
accurate as measurements can be—if 
they are computing, for example, an AL 
that measures from the cornea to the 
retina—pathology in the posterior pole 
can greatly devalue the results. 

Here we will discuss AL/biometry 
basics for most accurate IOL calculation 
as well as crucial retinal pathology 
considerations when evaluating retinal 

health and its resounding effects: 
epiretinal membranes (ERMs), age-re-
lated macular degeneration (AMD), and 
staphylomas.

IOLs
AL (in mm) measurement is a crucial 
step in IOL power calculations. If the 
length errs by 0.1 mm, it equates to 
an approximately 0.27-diopter (D) 
error in the spectacle plane.1 Accuracy 
is a necessity. AL is measured from 
the anteriormost plane of the cornea 
through to either the retinal pigment 
epithelium (RPE) or inner limiting 
membrane (ILM), depending on which 
mode of biometry is utilized.2 Using 
optical biometry (like the IOLMaster 
[Zeiss]), AL measurement is obtained 
by noncontact partial coherence laser 
interferometry that is based on the 
signal of the RPE.3

Analyzing scans
In contrast, when using acoustic biom-
etry (A-scan)—via either immersion 
or direct contact—AL measurement is 
obtained by A-scan ultrasound based on 
the signal of the ILM.3 Optical biometry 
is very precise and removes the variable 
of user error, because compression of 
the cornea is not required. 

However, acoustic or contact biom-
etry may be more reliable in cases 
where corneal opacity, dense cataract, 
patient inability to fi xate, or other 
pathology does not allow for the waves 
to penetrate to the retina. Utilizing 
either method, it is vital to analyze the 
strength and reliability of the scan lest 
the technique measures to an incorrect 

Figure 1. OCT image of an ERM with prominent thick 
membrane and cystoid macular edema. 

point on the retina, removing the accuracy. 
Focusing on retinal pathology, if the anatomy of the 

retina is raised, the AL could measure short—conversely, if 
the retina is atrophied or bowed posteriorly, the AL could 
measure long. Utilizing the most appropriate mode based on 
pathology is integral. Remain mindful of the posteriormost 
stopping point of the mode (ILM vs RPE).

ERM
ERM, also known as cellophane maculopathy, macular 
pucker, or simply scar tissue, is typically defi ned as an 
avascular, fi brocellular membrane attached over the inner 
surface of the retina or the ILM of the macula.4,5 There is 
often traction where the tissue is attached, thus creating 
elevation of the retina, visible on OCT as thickening of the 
central fovea.5

Often there may be such traction that cystoid spaces fi lled 
with fl uid are visible. Figure 1 shows an OCT image of an 
ERM with prominent thick membrane and cystoid macular 
edema. Note the absence of a foveal depression. As pertains 
to biometry, when the ILM is elevated it may be falsely read 
as the posteriormost point on the retina, artifi cially short-
ening the AL. For example, if the ERM is 400 µm in height, 
it would subtract 0.4 mm in AL, which could skew the IOL 
measurements by approximately 1 D. 

In Figure 2 the right eye has an ERM, shortening the AL 

1

Continued on PAGE 30
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RETINA

by nearly 0.5 mm compared with the left. It 
is important to note that eyes may differ in 
length—not more than 0.3 mm—and the wider 
the disparity, the more closely one should 
examine the scan.6

AMD
While AMD occurs in wet and dry varieties, 
pertaining to biometry, it can cause elevation 
and depression of the retina when considering 
the furthest point from the cornea. 

With wet AMD, much like cystoid spaces in 
ERMs, the retina is elevated and thus would 
measure closer to the cornea. See Figure 2 with 
elevated ILM outlined in red, overlying the 
Bruch membrane. This would cause the AL to 
falsely measure shorter than expected. In the 
case of dry AMD, the retina would atrophy. 

There is no fl uid; instead, chorioretinal 
thinning—sometimes referred to as geographic 
atrophy—could cause a false increase in AL as 
the retina moves farther away from the cornea. 

Thus, in patients with AMD, practice extra 
vigilence when examining which portion of the 
retina was measured to determine the AL.

Posterior staphyloma
A posterior staphyloma, seen as an outpouch-
ing of the retina via bulging of the sclera, is 
often found in highly myopic eyes (> –8D).7

Ironically, its prevalence increases with 
increasing AL, with the outpouching mostly 
affecting the sclera, choroid, and RPE.7

Figure 3 shows posterior staphyloma on 
OCT. Note that the thinning choroid and 
irregular scleral surface create an outpouching. 
It is easy to imagine the AL being potentially 
measured longer if it is determined through 
the staphyloma. Highly myopic patients often 
prefer to remain nearsighted after cataract 
surgery, so it becomes less crucial to measure 
AL precisely. However, keep it in mind and 
analyze closely in longer eyes. 

Conclusion
Evaluating the accuracy of biometry is para-
mount in eyes with known history of retinal 
pathology. Patients without history should be 
thoroughly evaluated to rule it out. 

Paying close attention to the location of the 
biometry signal peaks, as well as comparing 
to the fellow eye, are tactics for beginning 

evaluation. If in doubt, contrasting with pre-
vious years’ biometry may also show  accura-
cy,since AL should not change much with age. 

Assessing the whole picture of refractive 
history as well as ocular pathology is ideal for 
maintaining the collection and utilization of AL 
integrity. If accurate evaluation of said eye is 
not possible (due to opacities or compromised 
ocular structure), it is useful to assess the AL 
of the fellow eye if the refractive and ocular 
health histories are similar. 

Lastly, if confi dence in AL or other compo-
nents of biometry is low, Optiwave Refractive 
Analysis (ORA; Alcon) is a great option for 
estimating IOL power from AL. As technology 
to qualify and quantify pathology improves, we 
must not lose our vigilance in interpreting the 
data—in all aspects of ophthalmological care, 
and certainly for biometric purposes.
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Figure 2. Elevated ILM 
outlined in red, overlying 
Bruch membrane. 
Figure 3. Posterior 
staphyloma on OCT.
(Images courtesy of Marta 
C. Fabrykowski, OD, FAAO)
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Top digital resources for prescribing
Understanding legal, regulatory issues is crucial as telehealth use widens 

By Thomas A. Wong, OD; and Ken Lawenda, OD

Gone are the days when optometrists carried 
prescription pads in their white coats. Now, 
most doctors have scrubs with pockets allow-
ing easy access to smartphones, as well as 
briefcases and smart luggage putting tablets 
and laptops for e-prescribing within quick 
reach. On routine days optometrists want 
the ability to check prescribing information, 
including dosages, generics, cost, and drug 
interaction. Furthermore, mobile access to 
electronic health records lab testing orders, 
and formularies is critical during this ongoing 
global pandemic. 

Understanding the legal and regulatory 
issues relevant to interstate and interna-
tional prescribing is crucial as telehealth 
increasingly becomes part of the modern 
practice of optometry. 

This article will discuss factors every 
optometrist needs to understand for e-pre-
scribing.1 We will also reveal our top 10 digi-
tal resources for optometric prescribing.

Regulations
The Federal Trade Commission (FTC) enforces 
the Eyeglass Rule,2 requiring that optometrists 
and ophthalmologists give patients a copy of 
their prescription, without extra cost, after 
completing an eye examination. 

The FTC also enforces the Contact Lens 
Rule,3 which states, among other things, 
that patients may shop around when buying 
contact lenses and upholds their rights in 
obtaining prescriptions.

Those rights are summarized as follows:
» An individual has a right to their prescription.
» Patients do not have to buy prescription eye-
glasses from an optometrist or ophthalmologist.
» Patient prescriptions should include certain 
information, determined by state law.
» The Health Insurance Portability and
Accountability Act does not prevent a prescriber 
from releasing a prescription.
» Eyewear prescriptions should be valid for at 
least 1 year; however, there may be circum-
stances in which less than a year is justifi ed.

Additional information shared by the FTC 
further explains the rights of patients as 
follows:4

» Eye care professionals cannot make patients 
pay an extra fee for prescriptions.
» Eye care professionals cannot tell their 
patients they must buy eyeglasses or contacts.
» Eye care professionals cannot tell patients to 
sign a waiver or release.
» The individual has a right to receive additional 
copies of the contact lens prescription and the 
eye care professional has 40 hours in which to 
provide it.
» In some states, eye care professionals can 
charge for a pupillary distance measurement.

The Contact Lens Rule says prescriptions 
must include the following information:4

» Patient’s name
» Date of examination
» When the prescription was issued and when 
it expires
» The professional’s contact information, includ-
ing address and phone number
» The power, material, and/or the manufacturer 
of the contact lens

» The base curve of the contact lens
» The diameter of the contact lens, when 
appropriate

If a patient wants a brand other than that 
prescribed by the eye care professional, the 
professional must approve it. If, however, a 
manufacturer offers a brand-name option 
and a generic option, patients do not need an 
eye care professional’s approval.5

In all circumstances, state law determines 
when prescriptions for eyeglasses or contact 
lenses will expire.

Most states, if not all, have rules and 
regulations under their business and pro-
fessions codes regarding prescription lenses. 
For example, California’s Business and 
Professions Code explains what information is 
required for prescription lenses. Additionally, 
the State Department of Public Health, Board 
of Optometry, and Medical Board shall pre-
pare and adopt those quality standards and 
adopt regulations relating to prescription 
ophthalmic devices, lenses, etc.

Any violations of the rules and regulations 
are under the jurisdiction of the state boards.6

In closing, there are several federal and 
state regulations that optometrists must fol-
low when prescribing eyeglasses and contact 
lenses.7

Cost-saving resources
In busy optometric offi ces, it is important to 
provide cost-saving resources for patients 
being prescribed ophthalmic medications 
like antiglaucoma, anti-infective, anti-in-
fl ammatory, and dry eye medications. 
Patients appreciate guidance while maneu-
vering the changing world of pharmacy 
products. Patients also love coupons that 
save them money. 

Capsule and GoodRx are 2 examples of 
digital cost-saving resources in modern 
optometric offi ces. Beginning in 2022, one of 

TAKEHOME MESSAGE
Understanding the legal and 
regulatory issues relevant to 
interstate and international 

prescribing is crucial as telehealth 
increasingly becomes part of the 

modern practice of optometry. 
A few key factors and digital 

resources can allow optometrists to 
better understand re-prescribing.
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the nation’s largest pharmacies, CVS, plans to 
close 900 stores (roughly 10%),8 moving toward 
different models called “HealthHubs” that 
offer primary care services. Modern optomet-
ric offi ces will benefi t by offering digital and 
web-based services, and so will their patients 
and communities.
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1 Clinical Perspectives on Patient Care1

Optometric experts provide answers 
to today’s top eye care 
questions, including 
strategies for success 
in patient care, anterior 
segment care, and posterior 
segment care. 

2 EyeMedsNow2

EyeMedsNow is a free optometric and 
ophthalmic prescribing resource designed 

for eye care professionals 
and staff to access concise 
medication information for 
any drug prescribed for eye 
conditions. 

3 Epocrates3

Epocrates is a mobile medical 
reference app providing 
clinical reference 
information on drugs, 
diseases, diagnostics, and 
patient management.

4 Summary of Prescription Eyeglass 
Regulations in the United States4

A 50-state survey of regulations governing 
internet sales of eyeglasses is intended to 
be a single reference point for participants 
in LegitScript’s iCareRx Eyeglass Seller 
Certifi cation Program. Where applicable, 

each state summary includes 
the following: eyeglass 
prescription components, 
expiration dates, modes of 
transmission, and record-
keeping requirements.

5 Buying prescription glasses or contact 
lenses: your rights5

After any eye checkup, patients have 
the right to receive a copy of their 
eye prescription from an eye care 
professional at no extra charge. Wherever 
they choose to buy their eyeglasses or 
contact lenses, the prescription allows 

them to shop around for the 
best deal. The Federal Trade 
Commission (FTC) enforces 
the Eyeglass Rule and 
Contact Lens Rule, which 
give patients those rights.

6 Canadian Association of Optometrists 
guidelines for valid prescriptions6

National guidelines outline 
6 pieces of information 
required for an optical 
prescription to be considered 
valid. 

7 California legislative information: 
prescription lenses and ophthalmic 

and optometric assistants7

This is the state’s code of 
business and professions, to 
which eye care professionals 
must adhere.

8 Legal Desire: Optometrists Must 
Abide by FTC Rules Regarding Eyeglass 
Prescriptions8

Here are 5 key consumer 
rights for patients to 
remember regarding their 
prescription, as protected and 
enforced under FTC rules.

1 Clinical Perspectives on Patient Care
Optometric experts provide answers 
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By Je� rey Bendix

Language used to describe patients in electronic 
health records (EHRs) may be perpetuating racial 
bias and other negative stereotypes in health care, 
a new study suggests. 

Using machine learning techniques, investiga-
tors analyzed potentially stigmatizing language in 
more than 40,000 history and physical notes in 
EHRs from 18,459 adult patients at an academic 
medical center in Chicago. 

They found that the odds of Black patients 
having 1 or more negative terms such as “refused,” 
“(not) compliant” and “agitated” applied to them 
were more than twice (2.54) those of White 
patients, even after adjusting for sociodemograph-
ic and health characteristics.

The differences were not based solely on race. 

Medicare and Medicaid benefi ciaries, for example, 
were more likely to have negative descriptors 
applied to them than were patients with commer-
cial or employer-based insurance, as were unmar-
ried patients compared with married patients.

The fi ndings are especially troubling, investiga-
tors say, given that other studies have found that 
less than 20% of text in inpatient progress notes is 
original, with most of the rest imported from prior 
documentation. As a result, “subsequent providers 
may read, be affected by, and perpetuate the nega-
tive descriptors, reinforcing stigma to other health 
care teams,” investigators write.

The investigators found that notes written for 
outpatient visits were less likely to have negative 
descriptors included in the patient’s EHR than 
inpatient encounters. 

They theorize this may result from inpatient 

settings being inherently more stressful, thereby 
increasing the risk of doctors using stereotypes as 
“cognitive shortcuts.”

They also found that race-based differences 
in the use of negative descriptors narrowed after 
March 1, 2020. They theorize this was due to the 
pandemic’s highlighting of stark racial differences 
in health care and outcomes, and its overlap with “a 
historically defi ning moment of national response 
to racialized state violence” created by the killings 
of George Floyd and other Black Americans. “These 
social pressures may have sensitized providers to 
racism and increased empathy for the experiences 
of racially minoritized communities,” they note.

The study, “Negative Patient Descriptors: 
Documenting Racial Bias in the Electronic Health 
Record,” appears in the February 2022 issue of 
Health Affairs.

Study: EHR notes may enhance, prolong racial bias
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By Stuart Richer, OD, PhD

Medicine, including optometry, too often 
embraces a purely mechanistic, reductionistic 
basis for health. Current standard of care 
typically ignores the impact of energy imbal-
ances from unconscious external and internal 
infl uences upon the human body. 

All ODs have encountered situations in 
which no amount of fastidious attention to 
lifestyle, nutrition, exercise, medications, or 
supplements was helpful to patients’ ocular 
prognosis and eventual health trajectory. 
Perhaps we do not have enough tools, and 
maybe our perspective on health, life, and 
disease is wrong—or at best limited. 

Alternative therapies
Various cultures throughout history have 
certainly appreciated the human body as, 
foremost, an energy center. Examples include 
American Indian shamans, Asian acupunctur-
ists, and the ancient Egyptians from the city 

of Heliopolis. These advanced cultures built 
this healing knowledge into their theologies. 
We now know that human bodies respond to 
light, color, sound, acupuncture, and electro-
magnetic radiation. 

Quantum physics has confi rmed that 
unseen, unifying forces are at work, from the 
tiniest subatomic elements of the microcosm to 
the largest galactic elements of the macrocosm. 
Alongside physics has converged an entire 
fi eld called “energy medicine," as catalogued by  
Richard Gerber, MD.1

Our bodies are not merely machines, with 
parts that wear down only to be replaced 
through surgery or managed with nutraceu-
ticals and pharmaceuticals. A history of a 
physician’s struggle and pioneering research 
applying electromagnetic fi elds toward regen-
erating limbs, spinal cords, and organs can be 
found in The Body Electric: Electromagnetism and 
the Foundation of Life by Robert O. Becker, MD, 
and Gary Selden.2

On an implicit level, much of the public has 

moved beyond the existing medical paradigm 
by embracing the practice of yoga, Tai Chi, and 
Qigong for opening lines of energy fl ow. In 
the process, those practicing have created less 
chaotic, more protective energy fi elds.

Biography becomes biology
In her classic book, Anatomy of the Spirit: The 
Seven Stages of Power and Healing,3 Caroline 
Myss, PhD, discusses the important concept 
that every attitude, opinion, and belief we 
carry inside affects our biologic makeup and 
healing potential. 
Each organ and system of the body is cali-
brated to absorb and process specifi c psycho-
logical and emotional energies. When all are 
in tune, the body is healthy. 

This is the foremost goal of energy or 
vibrational medicine. Myss, a theologist and 
healer, brilliantly draws a connection between 
the Hindu chakras, Christian sacraments, 
and Hebrew kabbalah; all address our 7 major 
energy centers (Figure). 

When lifestyle and nutrition fail 
DEVELOPING SYMBOLIC VISION FOR YOURSELF AND YOUR PATIENTS

Figure. The body’s 7 energy-healing chakras. (Image courtesy of Adobe Stock.)

Nutrition
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Conquering fear and developing 
“symbolic vision” 
Although a loving thought can relax your entire 
body, fear is a negative biological attitude that 
can activate every system of your body, tighten-
ing your stomach, increasing your heart rate, 
and causing you to break out in a sweat. Fear 
not only leads to lack of self-esteem but gener-
ates a feeling of powerlessness that can deplete 
the body of energy and overall health. 

Another way of stating this is that personal 
power within all 7 major chakras is necessary 
to maintain optimal health, and that energy 
leaks result in disease. 

Developing our “symbolic vision” is the 
missing link connecting biology, psychology, 
and higher spiritual truths. 
Myss’s book in particular can help develop an 
optometrist’s “symbolic vision” by dispelling 

the myth of genetic determinism and, by 
implication, victimhood. 

DNA doesn’t control destiny
The implications of energy or vibrational med-
icine and quantum physics are profound. They 
are supported by research that is changing our 
understanding of life itself while synthesizing 
ancient and modern medical practice. 

A profound work, The Biology of Belief: 
Unleashing the Power of Consciousness, Matter & 
Miracles by cellular biologist Bruce H. Lipton, 
PhD, shows that genes and DNA do not control 
our biology.4 Rather, DNA is controlled by sig-
nals outside the cell, including energetic mes-
sages from our positive and negative thoughts. 
Lipton, in a sense, prepared the foundation for 
the epigenetics revolution by studying what 
forces interact at the cellular level. 

The shortfall of relying upon manipula-
tion of the transcription and translation of 
DNA alone is becoming more evident day by 
day. What we think, believe, and feel creates 
the life we live and has a profound effect on 
our health. 

Reading any or all of these introductory 
books on the mind-body-spirit connection 
discussed here should provide a conscious-
ness-based understanding of how you view 
the truth(s) of how your own body functions, 
as well as those of your patients.
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R
ecent updates in the � eld of eye health were discussed by expert 
faculty at the Optometry Times® EyeCon 2021 CE conference. 
Here are 3 things you should know about developments in the 
management of dry eye disease (DED), presbyopia and age-

related macular degeneration (AMD).

1 Optometrists should be 
on the lookout for DED.

DED is a chronic, in� ammatory, multifactorial disease 
of the ocular surface a� ecting approximately 16 million 

people in the United States.1,2 Although 6.8% of the population has been 
diagnosed, studies estimate that up to 50% of people have symptoms of 
DED.2,3 It is likely the most common eye condition treated by optome-
trists, and in a recent survey, 71% of optometrists stated that one quarter 
to three quarters of their patients have symptoms of DED.4 Symptoms 
include stinging, burning, discomfort, redness and visual disturbances.5

Increased tear � lm osmolarity and ocular surface in� ammation are 
key etiologic factors, and DED can be classi� ed as evaporative, aque-
ous-de� cient or mixed.6 Meibomian gland dysfunction (MGD), in 
which meibomian glands become blocked or secrete viscous meibum, 
has emerged as a leading cause of evaporative DED due to the role of 
meibum in stabilizing the tear � lm.7 Risk factors for MGD include con-
tact lens use, chronic blepharitis, giant papillary conjunctivitis, Demodex
mite infestation, aging, androgen de� ciency, rosacea, Sjögren’s syndrome 
and menopause.8

If not treated, DED can have a negative impact on patients’ quality 
of life (QOL). DED can impair patients’ ability to use a computer, watch 
television, read and drive.9 Regular use of digital devices, contact lenses 
and fans may exacerbate symptoms and further a� ect QOL. DED results 
in direct annual medical costs of $3.84 billion, with an overall societal 
burden of $55.4 billion accounting for symptom-related presenteeism 
and absenteeism.10 Depending on disease severity, productivity issues can 
result in 91 to 128 lost workdays annually.10

Along with recently approved therapies, � rst-in-class agents in devel-
opment will potentially add unique treatment options for DED. A phase 
3 study of reproxalap, a reactive aldehyde species inhibitor targeting 
in� ammation, is underway.11

RGN-259 is an agent containing thymosin β4, which regulates 
in� ammation, wound healing, epithelial cell migration and apoptosis.12

RGN-259 demonstrated signi� cant changes in ocular grittiness in the 
ARISE-3 trial, and in a pooled analysis of three phase 3 trials, RGN-259 
was associated with signi� cant changes in central corneal � uorescein 
staining and was well-tolerated. 

NOV03 is a pipeline agent for MGD-associated DED that contains 
per� uorohexyloctane, which slows water evaporation from the tear 
� lm and dissolves viscous meibum.13 In the GOBI and MOJAVE phase 

3 trials, the primary endpoints of change in total corneal � uorescein 
staining and change in dryness score reached statistical signi� cance, and 
treatment-emergent adverse events were reported by less than 2% of 
patients.14,15

2 Pharmacologic treatment is 
now available for presbyopia.

Presbyopia a� ects most of the aging population, and 
almost 2 billion people globally are expected to be 

diagnosed by 2050.16 � e previous standards of care — reading glasses, 
contact lenses and surgical options — each have limitations, and a phar-
macologic option is now available, with more in development. 

Pilocarpine 1.25% ophthalmic solution was approved by the United 
States Food and Drug Administration in October 2021 based on results of 
the GEMINI 1 and GEMINI 2 phase 3 trials.17 Pilocarpine is a cholinergic 
muscarinic receptor agonist that exerts a pinhole e� ect to increase the 
depth of focus and near visual acuity. In both studies, a signi� cant number 
of patients in the pilocarpine arm gained 3 or more lines of mesopic 
distance-corrected near visual acuity without losing more than 1 line of 
corrected distance visual acuity within 3 hours of administration versus 
vehicle control at 30 days. No serious adverse events were reported.

Pilocarpine is also being evaluated in combination with the nonse-
lective α-antagonist phentolamine, and a phase 2 trial has been complet-
ed.18 Phase 2 trials of brimonidine, an α-2 agonist, in conjunction with 
carbachol, another muscarinic agonist, have also � nished.19

Lens sti� ening and loss of � exibility—through oxidation and 
cross-linking of lens proteins with disul� de bonds—are thought to play a 
role in the development of presbyopia.16 UNR844, containing lipoic acid 
choline ester 1.5%, is an antioxidant that reduces the amount of disul� de 
bonds between lens proteins and increases lens refractive power. Early 
trials are ongoing.

3 New insights may improve 
the management of AMD. 

AMD is characterized by macular destruction and is 
one of the leading causes of blindness, a� ecting 11 

million people in the United States.20 Aging is the biggest risk factor, and 
the prevalence is expected to increase to 22 million in the United States 
by 2050 as the population ages. AMD results in yearly direct medical 

As many as 50%
of people globally 

have symptoms 
of DED.

pinhole

peripheral
unfocused light
blocked by the pinhole

central focused 
light passes to 
the retina for 
clear vision

Pilocarpine exerts a pinhole effect 
to improve near visual acuity
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1  Which of the following is the condition most often treated by optometrists? 

A. Color blindness
B. Dry eye disease

C. Myopia 
D. Demodex blepharitis

2  Topical lipoic acid choline ester 1.5% is currently under investigation for improvement of near visual acuity in patients with presbyopia. What is the 
mechanism of action of this agent?

A. Reduces disulfi de bonds between lens proteins 
B. Increases disulfi de bonds between lens proteins 

C. Increases fl uid fl ow around the lens
D. Decreases fl uid fl ow around the lens

3  Three health lifestyle factors — low fat diet, not smoking,  being physically active — have been linked to what percent lower risk of developing AMD?

A. 51%
B. 61%

C. 71%
D. 91%
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costs of $4.6 billion and decreased QOL, as patients 
struggle with issues such as reading, driving and 
recognizing faces. 

AMD is also believed to be underdiagnosed. 
In a cross-sectional study, trained raters examined 
photographs using the Clinical Age-Related Macu-
lopathy Staging system, and 25% of patients with no 

history of AMD upon dilated eye exam by primary 
care ophthalmologists/optometrists were found to 
have macular characteristics indicating AMD.21 A 
total of 30% had large drusen that would make them 
candidates for prevention of progression to neovascu-
lar AMD with supplements per the Age-Related Eye 
Disease Studies (AREDS) trials. 

Drusen are lipid-rich, protein-containing deposits 
that accumulate between the retinal pigment epitheli-
um (RPE) and Bruch’s membrane, and are considered 
the “hallmark” of disease.20 � e RPE is essential for 
nutritional transport to the retina, and RPE dysfunc-
tion is a key factor in the development of early AMD 
of all types.22 � erapies that target lipid metabolism 
and energy generation are being explored.

Modi� able risk factors for AMD include diet, 
exercise and smoking. A combination of healthy 
diet (using a food frequency questionnaire from 
the Women’s Health Study), exercise and smoking 
abstinence was found to lower the risk of AMD by 
71% (P < .001).23 For those with AMD, a review of 
AREDS 1 and 2 associated higher intake of vitamin 
A, vitamin B6, vitamin C, folate, β-carotene, lutein 
and zeaxanthin, magnesium and copper, and modest 
alcohol intake with a lower risk of progression to 
late AMD, though AREDS2 showed that substituting 
lutein/zeaxanthin for β-carotene was more protective 
against development of advanced AMD.24 A Mediter-
ranean diet was found to reduce the risk of advanced 
AMD by 41%.25

A combination of healthy diet, exercise and 
not smoking lowers risk of AMD by 71%.
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