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EXTRAORDINARY CHANGES have taken place 
within laser vision correction since it was first FDA 
approved more than 20 years ago. The consulta-
tion of a patient interested in refractive surgery has 
evolved with the technology advancements of the 
surgery. ODs who have experienced the changes 
determined how to best communicate the benefits 
of iris registration, femtosecond reverse bevel flap 
creation, and Fourier analysis for wavefront-guided 

ablations. I have found the efficient, precise use of 
words and phrases is key to communicating risks, 
benefits, and potential of laser vision correction to 
interested patients. 

This article describes my 5 favorite phrases along 
with how and why I have found them effective when 
speaking to potential LASIK patients.

See LASIK communication on page 24

RETINA
Impact of sleep on diabetes and  
diabetic retinopathy

TECHNOLOGY
Long-term outcomes of corneal cross-linking

OCULAR SURFACE DISEASE
Dry eye management may benefit patients 
with keratoconus

CONTACT LENSES
Give toric ortho-k lenses a try

5 phrases to communicate 
with LASIK patients

GLAUCOMA

How diabetes and 
glaucoma intersect

See Diabetes and glaucoma on page 35

CONSIDER THE IMPACT OF DIABETES ON 
MANAGEMENT OF PATIENTS WITH GLAUCOMA
By Lee Vien, OD, FAAO, and David Yang, OD, FAAO

T
he estimated global prevalence of diabetes mellitus was 463 mil-
lion in 2019, representing 9.3% of the world’s population with the 
numbers predicted to increase to 578 million by 2030.1 Diabetes 
is a major cause of blindness, largely because of its effect on the 

retina. However, diabetes also affects virtually every other structure in 
the eye and is a risk factor for numerous ocular pathologies. Yet its rela-
tionship to primary open-angle glaucoma is debatable despite multiple 
disease mechanisms that are common to both diabetes and glaucoma.2 

Glaucoma is the leading cause of irreversible blindness in the world, 
with the number of people with glaucoma estimated to be 76.0 mil-
lion in 2020 and 111.8 million in 2040.3 Results from numerous 
studies have demonstrated an increased risk of developing 
glaucoma in patients with diabetes.4-6 However, many 
studies have determined that having diabetes does 
not impact the development of glaucoma.7-9
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Practice Management
COVID-19 vaccines and medical liability:  
What physicians need to know  44
By James R. Embrey Jr, JD

as we round the halfway point of summer and move closer to autumn, 
optometry celebrates 2 successful in-person meetings this season and looks 
ahead to 2 more before year end. However, the delta variant of COVID-19 looms 
large, and many worry about what the second half of 2021 will bring as virus cases 
begin to increase. 

While we wait with unease for the future to unfold, check out our August issue. 
The cover story takes a different look at diabetes. David Yang, OD, FAAO, and 

Lee Vien, OD, FAAO, address how the disease affects the management of 
patients with glaucoma. 

Also on the cover is a great story about communicating with patients interested 
in refractive surgery. Jim Owen, OD, FAAO, shares his favorite phrases to use while 
informting patients about the potential, risks, and benefits of LASIK.

Continuing in the refractive sphere, Danielle Piser, OD, FAAO, discusses new 
options available to patients with low vision. Devices offer accessability in catego-

ries such as magnifiers, hand-mounted devices, CCTVs, and smart technology. 
Other options include microperimetry and stem cell and genetic therapy.

Optometry Times® in the past has looked at how sleep affects dry eye, but this 
month A. Paul Chous, MA, OD, FAAO, takes a different approach. He explores the 
effect of sleep (or lack of it) on the risk of diabetes and resulting vision loss with 
diabetic retinopathy. 

David Kading, OD, FAAO, FCLSA, touts the benefits of toric ortho-k lenses. He 
points out that patients with astigmatism can also benefit from myopia manage-
ment therapy.

Turning to the ocular surface, Micaela Crowley, OD, reminds practitioners of the 
options, both prescription and OTC, available to treat patients suffering from ocular 
allergy. Tracy Schroeder Swartz, OD, FAAO, Dipl ABO, suggests treating dry eye in 
patients with keratoconus.

We hope you enjoy this issue, and as always, thanks for reading.

WE ARE HALFWAY THROUGH SUMMER ALREADY
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I don’t like to throw things away. I accumulate too 
much with little to no purge power. It’s genetic. 
I’ll leave it at that. I will say, however, that, every 

now and then, I get into a certain mood that affords 
me the needed oomph to get into those little card-
board boxes and take a few contents to the trash 
can, the recycling bin, or Catholic Social Services. 

One of those lucid intervals came just the other 
day. I came upon a box from my days as an optom-
etry school student at the University of Alabama at 
Birmingham. I found, among other things, a hand-
held occluder. It was just like new—a real keeper! 
I also found a spare eye piece for my direct oph-
thalmoscope (wherever that thing is). 

Fourth-year patient log
However, the most fascinating find (fascinating 

enough for me to page through it in my garage in 
Augusta, Georgia, in early July) was my patient 
log from my fourth year as a student. We weren’t 
obligated to keep logs of our patient encounters, 
but someone in my class was doing it, so, I thought 
it would be a good idea. This little 5 x 7 notebook 
had penned in it the age and sex of every patient 
I saw that year, as well as their ocular concerns 
and how I treated each of them. Different kinds of 
contact lens fittings were listed, plus lots of glau-
coma cases and red eyes, and just a smattering 
of the different aspects of clinical life that make 
up primary-care optometry (or did at the time). 

Of particular interest and a jog to my memory 
was the case of a 13-year-old White female who 
was referred for nonspecific vision loss to include 
tunnel vision for which the referring doctor could 
find no explanation. I remember it well now that I 
think of it. She was 20/30 in each eye upon enter-
ing. She was mildly nearsighted and wore flat-
top bifocals. Her responses were peculiar—
when asked what a letter was, she would 
pause for a few seconds before blurting 
out a random letter. After performing a 
comprehensive exam, including visual 
field testing by means of a tangent screen 

(which is a great test), I concluded nothing—abso-
lutely nothing—before my attending filled me in 
on the clues that she was malingering.

For any students or residents who take the time 
(let alone have the time) to read my editorials, my 

advice is to unabashedly copy my copied idea 
of keeping a record of patient encounters. 

It should serve well as a cheat sheet, 
if you will, for how to handle differ-
ent clinical presentations. But don’t 
wait years before you return to it. By 
then, it will be good for rekindling 

memories as well as good laughs.

Patient log brings back memories

 
Dr. Paul 

Chous outlines 
how sleep affects 

diabetic retinopathy 
on page 26.

This 5 x 7 notebook 
had penned in it the 
age and sex of every 
patient I saw that year, 
as well as their ocular 
concerns and how I 
treated each of them.

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

 bpcasella@gmail.com 
 706-267-2972
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By David L. Kading, OD, FAAO, 
FCLSA

M
yopia management is 
growing rapidly in popu-
larity among the optomet-
ric community as well as 

with patients. Whether fitting a soft 
multifocal lens, figuring out when and 
how to prescribe atropine, or gaining 
confidence and success with orthoker-
atology (ortho-k) lenses, the quest for 
learning excites me.

In my 15 years as a progressive 
myopia manager, I have seen multiple 
changes in treatment strategies in the battle against 
progressive myopia. As technology improves, ODs 
can more easily advance treatments to a wider 
range of patients.

Astigmatism
One area of hesitation I see from colleagues is the 
treatment of myopic children who also have corneal 
astigmatism. Approximately 33.6% of Asian chil-
dren have astigmatism,1 and in the United States 
astigmatism is–2.00 D or higher in 20% of chil-
dren. Although soft toric multifocals and atro-
pine are available for patients with astigmatism, 
many practitioners will choose ortho-k as a treat-
ment option.2 

For a some of these patients, practitioners may 
find that spherical design lenses yield unsatisfac-
tory results. As such, I have seen patients with 
astigmatism overlooked as potential candidates 
for ortho-k as a method for managing their myo-
pia. This does not have to be the case. Under-
standing corneal elevation changes and how they 
affect centration and ultimately design choice can 
yield a rewarding addition to a myopia manage-
ment practice.

Good centration
As clinicians, ODs have been trained to focus their 
efforts on the refractive error of their patients. 

Similarly, many ODs have focused only 
on the myopic correction component 
of FDA-approved ortho-k designs from 
–5.00 D to –6.00 D. I have seen multi-
ple patients with corneal astigmatism 
passed over for treatment with ortho-k 
who could have been highly successful. 
However, for good centration and effec-
tive corneal molding on these asym-
metrical corneas exhibiting elevation 
changes (toricity), understanding avail-
able toric designs is key to proper fit 
and treatment success.

ODs are familiar with the classic 
“bow tie” pattern of with-the-rule astigmatism 
when evaluating corneal topography maps. In the 
case of ortho-k, the size of the bow tie can be as 
important as the amount of astigmatism. When 
the bow tie is large and extends across the whole 
meridian of the topography, or the whole cornea, 
it is known as limbus-to-limbus astigmatism. Con-
versely, the bow tie may be small and contained 
within the central part (greater than 7 mm) of 
the cornea, and the peripheral cornea retains its 
more spherical shape. This is known as apical 
astigmatism.

The distinction between limbus-to-limbus cor-
neal astigmatism and apical corneal astigmatism 
is critical for ortho-k success. Patients with api-
cal astigmatism can often be fit with spherical or 
standard designs, such as Euclid Emerald, which 
will fit correctly along the periphery of the cornea 
and produce the 360˚ “sealed” ring pattern topog-
raphy of a reverse geometry ortho-k lens design. 
This consistent ring is needed for the patient to 
achieve good myopia reduction. When a patient 
has limbus-to-limbus astigmatism, a considerable 
elevation difference exists between the steep (deep) 
and flat (shallow) meridians. Therefore, a spher-
ical design lens will fit differently on these ele-
vations even if the amount of refractive cylinder 
is the same. 

On-eye lens decentration and poor visual results 
will be observed if the ring area lifts away from 
the primary meridians, especially if the superior 
and inferior areas are the same. In these cases, an 
asymmetrical toric design is needed to achieve the 
best centration and consistent myopia reduction. 

The best way to look at pretreatment corneal 
astigmatism is with a topographer, using the api-
cal or elevation map setting. This setting allows 
the user to scroll the cursor over the corneal map 
and measure the highest and lowest elevation read-
ings compared with the baseline. Most of today’s 
topographers offer an elevation evaluation func-
tion, but users may need to contact their individ-
ual instrument’s guide to see exactly how to per-
form this function on a specific machine.

Practitioners may have various starting points 
for the amount of elevation difference that deter-
mines the chosen toric design. Clinically, I have 
determined that when the elevation difference is 
less than 25 µm between the primary meridians, 
I start with a standard spherical design. If the dif-
ference is greater than 25 µm or I see decentration 
with a spherical fit, then I will consider using a 
toric design. If the amount of corneal elevation is 
greater than 50 µm, I will begin with an empir-
ically ordered toric design to align correctly on 
this patient’s cornea.

When a correctly designed ortho-k lens is worn 
overnight, the topography should show mid-pe-
ripheral alignment. This provides stabilization of 
the lens on the eye and creates the ideal hydrody-
namic force under the lens to gently move the epi-
thelial tissue into position for optimized ortho-k 
effects. The positive “push” or downward force of 
the tears behind the center of the lens (treatment 
zone) combines with the negative “upward pull” 
along the mid-peripheral areas of the cornea to 
create the ortho-k myopia reduction effects. If a 
patient has a large elevation difference between 
the meridians, they may have insufficient seal-
ing of the fluid force area with resulting decentra-
tion and poor ring formation. For this reason the 
patient with limbus-to-limbus astigmatism requires 
a toric periphery design to align the fluid forces 
correctly in each meridian.

Toric designs have been shown to work. In 1 
study looking at patients aged 9 to 16 years, the 
children wearing the toric design showed a 92.8% 
success rate.3 I have seen excellent results in my 
practice with improved centration and visual per-
formance for patients who initially were fit in a 
spherical design and then switched into a toric 
design.

The process
The following are steps taken in the clinic for 
ortho-k patients:

– Screen all patients with a cycloplegic refrac-
tion, a short binocular vision assessment, and 
baseline axial topography.

– Discuss with parent and patient what clinical 

Give toric ortho-k lenses a try
Patients with astigmatism can benefit from myopia management treatment

TAKE-HOME MESSAGE Many ODs hesitate to pre-
scribe orthokeratology contact lenses to children with 
astigmatism. This patient population can benefit from 
myopia management. In 1 study looking at patients aged 
9 to 16 years, children wearing the toric design showed 
a 92.8% success rate. Don’t overlook these patients.

I have seen multiple 
patients with corneal 
astigmatism passed 
over for treatment 
with ortho-k who 
could have been 
highly successful.

DAVID L. KADING, 
OD, FAAO, FCLSA,
owns a multilocation 
specialty clinic in 
Seattle, Washington.

See Toric ortho-k lenses on page 8
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findings have revealed and which treatment 
options are available to them. When clinically 
relevant, we make a strong recommendation 
for ortho-k. If the patient has corneal astig-
matism, we discuss that specific finding and 
how successful they can be when we choose 
the correct lens design.

– When all questions are answered, evaluate 
the overall plan and achieve agreement and 
understanding of the process of return vis-
its from the child and the parents.

– Gather all topographical elevation data and 
work directly with the contact lens labora-
tory consultants to place an order for the 
patient-specific design, shape, amount of lens 
toricity, and myopic correction target. One 
important learning is to underestimate the 
amount of lens toricity because too much will 
result in a tightly fitting lens and irregular 
visual results or superficial corneal staining.

– When the lens order arrives, application and 
removal training is scheduled. At that visit, 
we review with the patient the steps to proper 
cleaning, disinfecting, and storage of ortho-k 
lenses. We stress careful handling and teach 
them how to properly rub the lens in their 

palm and pick up a lens that has dropped 
posterior surface down on a table or counter. 
The next visit is scheduled for the following 
day or in several days, depending on patient 
specifics.

– At the first follow-up visit, we answer ques-
tions that arose during the patient’s first night 
of lens wear and determine if they followed 
the proper care steps. At this early stage, the 
topography tangential view will show the best 
evaluation of the treatment and rings begin-
ning to form on the cornea. They may not be 
complete yet, but it is possible to evaluate gen-
eral overnight positioning and the early ring 
formation for breaks. Another option is use 
of sodium fluorescein and the lens on eye to 
evaluate fit and ring formation for additional 
information to share with the lab consultant 
to make design changes. Remember that cor-
neal tissue change speed is patient specific, so 
avoid quick changes. I usually hold changes 
until the 2-week follow-up visit, if possible.

Summary
Patients with corneal astigmatism should be offered 
the same opportunities for myopia management 
as their spherical counterparts. These patients are 
capable of similar ortho-k success. Consider eval-
uating patients for topographical elevation differ-

ences and choosing the appropriate toric designs. 
Toric ortho-k designs work. Consider giving them 
a try.
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By Tracy Schroeder Swartz, OD, MS, 
FAAO, Dipl ABO

K
eratoconus is described as a bilat-
eral but asymmetric, noninflam-
matory, progressive degenera-
tion of the cornea, leading to 

extreme refractive errors with impaired 
visual acuity and conical corneal pro-
trusion. As diagnostic approaches devel-
oped, the prevalence of the disease has 
increased from 1 in 2000 to 1 in 84.1 
Modern diagnostic techniques include 
Scheimpflug imaging, corneal wave-
front, pachymetry analysis, and epi-
thelial mapping. 

As diagnostic technology improves, management 
strategies are evolving as well. Keratoconus has 
historically been described as a noninflammatory 
degeneration. While historically, management was 
limited to gas permeable contact lenses, or pen-
etrating keratoplasty in severe cases, new treat-
ments include early corneal collagen cross-linking 
(CXL), scleral contact lenses, Bowman’s membrane 
transplants, and topography-guided photokerato-
plasty with CXL. Medical management includes 
managing corneal microtrauma and inflammation. 

Eye rubbing
Correlation of eye rubbing and keratoconus pro-
gression is commonly reported in the literature,2,3 
but uncertainty exists whether the atopy lead-
ing to the eye rubbing is the etiology or if physi-
cal trauma from eye rubbing is the cause. Moran 
reported eye rubbing— described as beneath or 
inside the eye and rubbing with the knuckles, 
base of thumbs, or fingertips—increases risk of 
keratoconus. Further, keratoconus was more 
significantly associated with knuckle rubbing.2 

Najmi reported mechanical eye rubbing 
causes the thinning of keratocyte. Also 
reported was that the corneal effect of eye 
rubbing depends on the period and force of 
eye rubbing.3

Eye rubbing may affect the cornea at a 
molecular level. Shetty reported eye rubbing 
increased the level of tear matrix metalloprotein-
ase (MMP)-13, IL-6, and TNF-α in eyes of patients 
with keratoconus as well as healthy patients.4 
Lema reported patients with keratoconus had sig-
nificantly higher levels of inflammatory mark-
ers, including IL-6, TNF-α, and MMP-9. In addi-
tion, investigators reported the levels of these 
inflammatory markers increased with the sever-
ity of keratoconus.5

Contact lens microtrauma
Contact lens wear and eye rubbing 
increase incidence of mechanical 
trauma to the cornea. Addressing low 
levels of ocular inflammation will also 
improve contact lens wearing comfort 
and reduce lens complications. Erie 
reported altered keratocyte morphology 
and density within the anterior stroma 
in contact lens wearers with keratoco-
nus.6 Lema reported contact lens wear 
demonstrated upregulation of IL-6, TNF-
α, ICAM-1, and VCAM-1 in the tears of 
subjects with keratoconus, especially 
in gas permeable lens wearers.7 

The authors suggested a progressive cycle of 
proinflammatory cytokines, proteolytic enzymes, 
and inhibitors may be responsible for microen-
vironmental changes found in keratoconus. The 
resulting imbalance may initiate and perpetu-
ate corneal inflammatory pathways to result in 
the structural abnormalities seen with disease 
progression.7 

Inflammatory marker evidence suggests “dry 
eye” management may be beneficial to these 
patients. Patients with keratoconus reportedly 
experience greater symptoms of dry eye and greater 
tear instability.8 Patients with keratoconus also 

demonstrated significantly decreased tear secre-
tion and higher Ocular Surface Disease Index sur-
vey scores compared with controls.9 

Patients with any stage of keratoconus, includ-
ing those with corneal grafts, require clinical dif-
ferentiation between allergic conjunctivitis and 
dry eye.10 Any comorbidity that is inflammatory 
in nature may add synergistically to other forms 
of keratoconus-related inflammation and exacer-
bate its pathogenetic processes.11 

Immune privilege 
Inflamed grafts commonly reject and will do so 
quickly. Immunological privilege is relative and 
cumulative. Keratitis years prior to transplanta-
tion increases rejection risk because changes in 
an inflamed cornea contribute to the reduction of 
privilege. Human corneas carry a limited amount 
of bone marrow-derived cells. These special cells 
can initiate an immune response. The cells mature 
and are recruited into the cornea via limbal ves-

sels with inflammation. Problematically, these 
cells persist after the acute insult resolves. The 
more bone marrow-derived cells present in 
the host cornea, the higher the graft rejec-
tion rate. The more inflammation, the less 
privilege.12

Cyclosporin was found to be beneficial in 
eyes with keratoconus in a study by Shetty. 
After topical cyclosporin was used for 6 

months, an improvement in levels of MMP-
9, IL-6, and TNF-α was observed. Investiga-

tors also noted local flattening and reduction 
of corneal curvatures after treatment measured 
by corneal topography.4 

Immunomodulators reduce inflammation, and 
increasing and stabilizing the tear film reduces the 
effect of irregular astigmatism. Reducting irregu-
lar astigmatism improves higher order aberrations, 
which may subjectively improve visual acuity. 

Dry eye management may benefit 
patients with keratoconus
Reducing inflammation and managing corneal microtrauma are new strategies

TAKE-HOME MESSAGE Treating keratoconus can 
improve the quality of life of patients with the condition. 
While causality is uncertain, reducing eye rubbing, 
improving eye inflammation, and reducing microtrauma 
are all beneficial factors for patients with keratocons. 
A study revealed that cyclosporin was also beneficial in 
the treatment of keratoconus because the drug lowered 
the levels of MMP-9 and IL-6 and reduced the thickness 
of the corneal curvatures.

TRACY 
SCHROEDER 
SWARTZ, OD, MS, 
FAAO, DIPL ABO,
 is in group 
optometric practice 
in Madison, Alabama.

See Dry eye and keratoconus on page 12
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Conclusion
Despite the historical description of keratoconus as a non-
inflammatory disease, inflammation may play a role in 
the progression of keratoconus. These data suggest that 

an inflammatory cycle much like that of dry eye may play 
an important role in keratoconus pathogenesis. 

While causality may be uncertain, managing eye rub-
bing, reducing inflammation, and reducing corneal micro-
trauma may improve the quality of life for patients with 
keratoconus. In addition to monitoring keratoconus pro-
gression using corneal topography, refraction, and best-cor-

Swartz serves as president for the Optometric Coun-
cil for Refractive Technology (OCCRT) and consults for 
industry. She specializes in anterior segment disorders 
and being a mom to her 3 children. 

 tracysswartz@hotmail.com

Dry eye and keratoconus
Continued from page 9

rected visual acuity, use of a dry 
eye screening tool and measure-
ment of inflammatory markers may 
be beneficial. Daily use of immu-
nomodulators and topical steroids 
for symptom flares should be con-
sidered as well.

REFERENCES
1. Chan E, Chong EW, Lingham G, et al. 
Prevalence of keratoconus based on 
Scheimpflug imaging: the Raine study. 
Ophthalmology. 2021;128(4):515-521. 
doi:10.1016/j.ophtha.2020.08.020

2. Moran S, Gomez L, Zuber K, Gatinel D. 
A case-control study of keratoconus risk 
factors. Cornea. 2020;39(6):697-701. 
doi:10.1097/ICO.0000000000002283

3. Najmi H, Mobarki Y, Mania K, et al. The 
correlation between keratoconus and 
eye rubbing: a review. Int J Ophthalmol. 
2019;12(11):1775-1781. doi:10.18240/
ijo.2019.11.17

4. Shetty R, Ghosh A, Lim RR, et 
al. Elevated expression of matrix 
metalloproteinase-9 and inflammatory 
cytokines in keratoconus patients 
is inhibited by cyclosporine A. Invest 
Ophthalmol Vis Sci. 2015;56(2):738-750. 
doi:10.1167/iovs.14-14831

5. Lema I, Durán JA. Inflammatory 
molecules in the tears of patients 
with keratoconus. Ophthalmology. 
2005;112(4):654-659. doi:10.1016/j.
ophtha.2004.11.050

6. Erie JC, Patel SV, McLaren JW, Nau 
CB, Hodge DO, Bourne WM. Keratocyte 
density in keratoconus. A confocal 
microscopy study (a). Am J Ophthalmol. 
2002;134(5):689-95. doi:10.1016/s0002-
9394(02)01698-7

7. Lema I, Durán JA, Ruiz C, Díez-Feijoo 
E, Acera A, Merayo J. Inflammatory 
response to contact lenses in patients 
with keratoconus compared with myopic 
subjects. Cornea. 2008;27(7):758-763. 
doi:10.1097/ICO.0b013e31816a3591

8. Carracedo G, Recchionoi A, Alejandre-
Alba N, et al. Signs and symptoms of dry 
eye in keratoconus patients: a pilot study. 
Curr Eye Res. 2015;40(11):1088-1094. doi:
10.3109/02713683.2014.987871

9. Dienes L, Kiss HJ, Perényi K, et al. 
Corneal sensitivity and dry eye symptoms 
in patients with keratoconus. PLoS One. 
2015;10(10):e0141621. doi:10.1371/
journal.pone.0141621

10. Sundarraj CV, Foulks GN. Managing 
symptoms of allergy and dry eye in patients 
with keratoconus. Invest Ophthalmol Vis 
Sci. 2005;46(13):941.

11. McMonnies CW. Inflammation 
and keratoconus. Optom Vis Sci. 
2015;92(2):e35-41. doi:10.1097/
OPX.0000000000000455

12. Coster DJ, Jessup CF, Williams KA. 
Mechanisms of corneal allograft rejection 
and regional immunosuppression. 
Eye (Lond). 2009;23(10):1894-1897. 
doi:10.1038/eye.2009.17

XIIDRA® (lifitegrast ophthalmic solution), for topical ophthalmic use 
Initial U.S. Approval: 2016 
BRIEF SUMMARY: Please see package insert for full prescribing 
information. 
  1  INDICATIONS AND USAGE 

Xiidra® (lifitegrast ophthalmic solution) 5% is indicated for the treat-
ment of the signs and symptoms of dry eye disease (DED). 

  4  CONTRAINDICATIONS 
Xiidra is contraindicated in patients with known hypersensitivity to 
lifitegrast or to any of the other ingredients in the formulation [see 
Adverse Reactions (6.2)]. 

  6  ADVERSE REACTIONS 
The following serious adverse reactions are described elsewhere in 
the labeling:  
•   Hypersensitivity [see Contraindications (4)] 
6.1 Clinical Trials Experience 
Because clinical trials are conducted under widely varying conditions, 
adverse reaction rates observed in clinical trials of a drug cannot be 
directly compared to rates in the clinical trials of another drug and 
may not reflect the rates observed in practice. 
In five clinical trials of DED conducted with lifitegrast ophthalmic 
solution, 1401 patients received at least one dose of lifitegrast (1287 of 
which received lifitegrast 5%). The majority of patients (84%) had 
less than or equal to 3 months of treatment exposure. One hundred-
seventy patients were exposed to lifitegrast for approximately 
12 months. The majority of the treated patients were female (77%). 
The most common adverse reactions reported in 5%-25% of patients 
were instillation-site irritation, dysgeusia, and reduced visual acuity.  
Other adverse reactions reported in 1%-5% of the patients were 
blurred vision, conjunctival hyperemia, eye irritation, headache, 
increased lacrimation, eye discharge, eye discomfort, eye pruritus, 
and sinusitis. 
6.2 Postmarketing Experience 
The following adverse reactions have been identified during post-
approval use of Xiidra. Because these reactions are reported volun-
tarily from a population of uncertain size, it is not always possible to 
reliably estimate their frequency or establish a causal relationship to 
drug exposure. 
Rare serious cases of hypersensitivity, including anaphylactic reac-
tion, bronchospasm, respiratory distress, pharyngeal edema, swollen 
tongue, urticaria, allergic conjunctivitis, dyspnea, angioedema, and 
allergic dermatitis have been reported. Eye swelling and rash have 
also been reported [see Contraindications (4)]. 

  8  USE IN SPECIFIC POPULATIONS 
8.1 Pregnancy 
Risk Summary 
There are no available data on Xiidra use in pregnant women to 
inform any drug-associated risks. Intravenous (IV) administration of 

lifitegrast to pregnant rats, from premating through gestation day 17, 
did not produce teratogenicity at clinically relevant systemic expo-
sures. Intravenous administration of lifitegrast to pregnant rabbits 
during organogenesis produced an increased incidence of omphalo-
cele at the lowest dose tested, 3 mg/kg/day (400-fold the human 
plasma exposure at the recommended human ophthalmic dose 
[RHOD], based on the area under the curve [AUC] level). Since 
human systemic exposure to lifitegrast following ocular administra-
tion of Xiidra at the RHOD is low, the applicability of animal findings 
to the risk of Xiidra use in humans during pregnancy is unclear [see 
Clinical Pharmacology (12.3) in the full prescribing information].  
Data 
Animal Data 
Lifitegrast administered daily by IV injection to rats, from premating 
through gestation day 17, caused an increase in mean pre-implantation 
loss and an increased incidence of several minor skeletal anomalies 
at 30 mg/kg/day, representing 5,400-fold the human plasma expo-
sure at the RHOD of Xiidra, based on AUC. No teratogenicity was 
observed in the rat at 10 mg/kg/day (460-fold the human plasma 
exposure at the RHOD, based on AUC). In the rabbit, an increased 
incidence of omphalocele was observed at the lowest dose tested,  
3 mg/kg/day (400-fold the human plasma exposure at the RHOD, 
based on AUC), when administered by IV injection daily from gesta-
tion days 7 through 19. A fetal no observed adverse effect level 
(NOAEL) was not identified in the rabbit.   
8.2 Lactation 
Risk Summary 
There are no data on the presence of lifitegrast in human milk, the 
effects on the breastfed infant, or the effects on milk production. 
However, systemic exposure to lifitegrast from ocular administration 
is low [see Clinical Pharmacology (12.3) in the full prescribing infor-
mation]. The developmental and health benefits of breastfeeding 
should be considered, along with the mother’s clinical need for Xiidra 
and any potential adverse effects on the breastfed child from Xiidra. 
8.4 Pediatric Use 
Safety and efficacy in pediatric patients below the age of 17 years 
have not been established. 
8.5 Geriatric Use 
No overall differences in safety or effectiveness have been observed 
between elderly and younger adult patients. 
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By Micaela Crowley, OD

O
cular allergies are among 
the most common con-
ditions seen in clinic by 
optometrists and ophthal-

mologists. The more common and less 
severe types of allergic conjunctivitis 
are seasonal and perennial allergic con-
junctivitis, while the more severe types 
are atopic keratoconjunctivitis, vernal 
keratoconjunctivitis, and giant papil-
lary conjunctivitis.1

Eye care practitioners should stay up 
to date on prescription and OTC treat-
ment options to best manage patients. This article 
aims to provide an overview of currently available 
treatment options and those under investigation.

Allergic conjunctivitis
Seasonal and perennial allergic conjunctivitis are 
type 1 hypersensitivity reactions that result in itch-
ing, tearing, eyelid and bulbar injection, and photo-
phobia.2 First-line treatment options include avoid-
ance of the allergen, cool compresses, and preser-
vative-free artificial tears. A refrigerated and non-
viscous artificial tear formulation is often soothing 
to the patient while rinsing the allergens from 
the ocular surface. Topical antihistamines, mast 
cell stabilizers, combination antihistamine/mast 
cell stabilizers, and steroid medications are also 
effective treatment options to reduce symptoms.3

Antihistamines
Three H1 receptor antagonists available by pre-
scription only are bepotastine besilate (Bepreve; 
Bausch + Lomb), emedastine difumarate (Ema-
dine; Alcon) and alcaftadine (Lastacaft; Allergan). 
They are indicated for itching associated with aller-
gic conjunctivitis and typically dosed twice a day. 

Recently, the FDA approved cetirizine (Zerviate; 
Eyevance Pharmaceuticals) for topical use. Ceti-
rizine has been around for years as the OTC oral 
drug Zyrtec. Clinical trials confirmed Zerviate is 
effective at reducing chemosis, eyelid swelling, 
tearing, redness, and nasal symptoms. It has a 
rapid onset of action, with improvement of allergy 
signs and symptoms within 15 minutes.4

Mast cell stabilizers
Mast cell stabilizers are available by prescription 
as cromolyn sodium (Crolom; Bausch + Lomb) 
and nedocromil (Alocril; Allergan). They act by 
preventing the degranulation of mast cells, thereby 
inhibiting release of histamines and cytokines that 
cause the symptoms associated with allergic con-
junctivitis.5 They are infrequently used as mono-
therapy and most often used for chronic peren-
nial allergic conjunctivitis or prevention of symp-

toms in anticipated seasonal allergic 
conjunctivitis. 

Combination antihistamine 
and mast cell stabilizer
Combination antihistamine and mast 
cell stabilizer ophthalmic solutions are 
an excellent option for patients who 
already exhibit symptoms associated 
with allergic conjunctivitis. The antihis-
tamine works quickly to reduce symp-
toms of itching while the mast cell sta-
bilizer works to prevent symptoms for 
a longer period of time. 

Many formulations are available OTC, including 
ketotifen (Zaditor; Alcon, and Alaway; Bausch + 
Lomb) and olopatadine (Pataday; Alcon). Zaditor 
was the first combination ophthalmic drop avail-
able to purchase OTC. Prior to 2 years ago, olopa-
tadine was available only in prescription form at 
various concentrations, including 0.1% olopata-
dine (Patanol), 0.2% olopatadine (Pataday), and 
0.7% olopatadine (Pazeo). Alaway is now avail-
able in a preservative-free formulation for patients 
with ocular allergy who may also experience sen-
sitivity to preservatives commonly found in oph-
thalmic drops. 

Topical steroids 
Topical steroids are useful for patients with severe 
allergic conjunctivitis as well as those who do not 
respond to antihistamines or mast cell stabilizers. 
Some patients may require a short course of ste-
roids to reduce inflammation and provide com-
fort while starting chronic therapy.  

Loteprednol etabonate 0.2% (Alrex; Bausch + 
Lomb) is a topical corticosteroid indicated for the 
signs and symptoms of seasonal allergic conjunc-
tivitis. Alrex is a low-concentration, ester-based 
steroid that shows to be an effective treatment 
with a good safety profile. Clinical study results 
indicated only 1% of patients had a clinically sig-
nificant increase in intraocular pressure (10 mm 
Hg or higher).6

Future treatment options
Johnson & Johnson Vision recently announced 
approval for a contact lens indicated for allergic 
eye itch in Japan and Canada. The technology com-
bines a daily disposable contact lens (etafilcon A) 
with the antihistamine ketotifen. It is not avail-
able in the United States; however, the company 
is working with regulatory agencies to expand 
its availability. 

Aldeyra Therapeutics is currently undergo-
ing phase 3 clinical investigation of reproxalap, 
a small-molecule biologic inhibitor of RASP or 
reactive aldehyde species. Specifically, the study 

is considering the efficacy of 0.25% ophthalmic 
solution for the treatment of dry eye disease and 
allergic conjunctivitis.7

Conclusion
Various OTC and prescription treatment options 
are available for allergic conjunctivitis. The best 
treatment option varies on a case-by-case basis 
pending clinical presentation and severity. 

At present, current treatment options are lim-
ited for contact lens wearers and patients with 
concomitant dry eye disease; however, there are 
potential treatments in the pipeline for these sce-
narios. Stay tuned.
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Treatment options for 
ocular allergies
Clinicians can offer patients both prescription and OTC options
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TAKE-HOME MESSAGE Currently, there are no 
approved treatment options for allergic conjunctivitis. 
However, there are various treatment options ODs can 
explore for patients with the condition and several 
promising options coming down the pipeline. The best 
treatment option is still a case-by-case basis.



14

Technology
 AUGUST 2021 |  

By Thomas A. Wong, OD, FNAP; Y. 
Shira Kresch OD, MS, FAAO; and 
Joseph F. Panarelli, MD

A
dherence has always been 
one of the biggest challenges 
for clinicians and surgeons 
in the treatment and man-

agement of patients with glaucoma.1 Non-
adherence to topical therapies is reported 
to be from 30% to 80%.2,3 Delivery sys-
tem designs aim to optimize bioavail-
ability while providing controlled, sus-
tained drug release at the target site.4 

Surgically implantable devices for sus-
tained intravitreal release of ganciclo-
vir (Vitrasert; Chiron [now discontin-
ued]) over approximately 4 to 5 months 
developed in the 1990s for patients with 
acquired immunodeficiency syndrome 
(AIDS) and associated cytomegalovirus 
retinitis have served as paradigmatic 
cases for the treatment of ocular dis-
ease.5 Since then, many sustained-re-
lease drugs have been designed, most not 
reaching the criteria for FDA approval. 

Durysta (bimatoprost implant; Aller-
gan) is an FDA-approved, sustained-re-
lease (SR) biodegradable implant that is 
used to reduce the intraocular pressure 
(IOP) of patients with ocular hyperten-
sion or open-angle glaucoma.6 Durysta 
technically uses the same SR mecha-
nism developed for Ozurdex (dexameth-
asone intravitreal implant; Allergan), a 
SR implant used by retina specialists for 
the treatment of macular edema asso-
ciated with retinal vein occlusion and 
noninfectious uveitis.

Implant specifics
The Durysta implant contains 10 mcg of 
bimatoprost and is about 1 mm in length 
and 0.2 mm in diameter. The implant 
is preloaded in a sterile applicator and 
can be injected into the anterior cham-
ber at the slit lamp or in a minor proce-
dure setting. In either case, first give the 
patient topical anesthesia, followed by 
a drop of povidone-iodine (5% or 10%) 
or periocular povidone-iodine eyelid preparation 
(speculum use may be of benefit). Once inside the 
eye, the implant tends to sit in the inferior angle at 
6 o’clock but may slide or rotate several clock hours 
in either direction. 

Initially, the drug releases as aque-
ous fluid enters the implant pores. Fluid 
will continue to slowly penetrate the 
implant, causing it to soften and swell 
while it releases additional medication. 
By 3 months, most of the medication 
has been released, but the implant may 
remain present for up to 1 year or more. 
The rate of implant breakdown and bio-
degradation can vary widely, and this 
variation is a concern with serial injec-
tions. “Stacking” the implants in the infe-
rior angle can lead to corneal endothe-
lial cell loss, and at present the implant 
is approved for single use only. A sin-
gle implant can last several months, and 
results from a phase 1/2 dose-ranging 
study found that 1 bimatoprost implant 
controlled IOP in 40% of patients for up 
to 12 months and 28% of patients for up 
to 24 months.7

Implant efficacy
In terms of efficacy, the implant pro-
vides similar pressure reduction to top-
ical therapy. Though many indications 
exist for intracameral bimatoprost, 
many clinicians tend to use this medi-
cation in patients who have challenges 
with adherence or significant ocular 
surface disease. 

The Artemis 1 study was a phase 3, 
multicenter, randomized, parallel-group, 
controlled clinical trial that compared 
the bimatoprost implant to 0.5% timo-
lol eyedrops.8 The study was conducted 
for 20 months, and patients received 3 
injections in total at 16-week intervals. 
The bimatoprost implant provided a 5- 
to 8-mm Hg mean IOP reduction over 
15 weeks and was noninferior to timo-
lol at all time points. Longer follow-up 
was obtained to determine efficacy after 
the final dose was delivered at 8 months. 
Following the third administration, the 
probability of not requiring additional 
IOP-lowering treatment for another year 
was 82.1% with the 10-mg dose. 

Conclusion
As an alternative to multipharmaceutical topical 
therapies as well as minimally invasive glaucoma 
surgery or MIGS, Durysta provides the benefits 
of a sustained-release mechanism. These include 

less reliance on medication adherence and second-
ary ocular surface disease from topical or surgical 
treatment modalities. Although the implant proce-
dure is performed by an ophthalmologist, several 
avenues exist for comanagement between optom-
etry and ophthalmology, including patient selec-
tion and appropriate referral, pre- and postopera-
tive care, and serial monitoring in the continued 
care of these patients. 

Although questions remain about how this med-
ication will be used in the future, it is currently a 
nice addition to the treatment regimen and of partic-
ular benefit to patients with adherence challenges. 
Sustained-release medications for glaucoma and 
other ocular conditions represent powerful oppor-
tunities to improve the health of our patients and 
our diverse patient communities.
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New drug delivery system 
aims to improve adherence
Tackle one of the biggest challenges in managing patients with glaucoma 
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By John D. Gelles, OD, FIAO, FCLSA, FSLS, FBCLA

C
orneal collagen cross-linking was 
approved for use in the United 
States in 2016 following suc-
cessful phase 3 clinical tri-

als in patients with progressive kerato-
conus and ectasia after refractive sur-
gery.1,2 Patients treated in these pivotal 
trials are now 10 years out from their 
cross-linking treatments. Clinicians at 
our treatment center have begun the 
process of evaluating long-term results 
of patients treated in our center where 
the director and founder of our center 
served as medical monitor and princi-
pal investigator of the 2 aforementioned 
multicenter clinical trials.

Our single-center preliminary anal-
ysis of 26 eyes (20 treated eyes, 6 
untreated fellow eyes) of 16 patients 
from the pivotal trials demonstrates that 
most cross-linked eyes remained stable 10 years 
after treatment with no significant adverse events 
or safety concerns. For this study, progression was 
defined as >2.00 D or more of maximum keratom-
etry or >2 or more logMAR lines loss of uncor-
rected and spectacle-corrected visual acuity. Data 
collection and analysis are ongoing.

This is important information for eye care prac-
titioners and patients. Although cross-linking has 
been performed internationally since 1997 and sub-
stantial evidence exists of efficacy and safety out 
to 6, 7, or 10 years in Europe,3-5 the studies out-
side the United States included a variety of tech-

nologies and treatment protocols. 
By contrast, the patients we evaluated were 

treated with the standard epitheli-
um-off protocol using the clinical study 
light source, Photrexa Viscous (ribofla-
vin 5’-phosphate in 20% dextran oph-
thalmic solution; Glaukos), and Pho-
trexa  (riboflavin 5’-phosphate oph-
thalmic solution; Glaukos). The out-
put specifications of the clinical study 
light source are identical to the FDA-ap-
proved KXL system used in the Glau-
kos iLink procedure, so the findings of 
this study are directly applicable to the 
U.S. clinical experience.

Keratoconus
In the treated eyes with keratoconus, 
no statistically significant differences 
were shown between the 1-year and 
10-year corneal topography, pachyme-

try, and visual acuity outcomes, indicating stabil-
ity of the treatment effect. Looking at the results 
by percentage of stable eyes, approximately 90% of 
these patients with keratoconus had stable corneal 
topography a decade after undergoing cross-link-
ing, which is consistent with European data.

In contradiction to this stability, the untreated 
eyes experienced a significant increase in max-
imum keratometry (Kmax), thinning of thinnest 
pachymetry (Pthin), and a worsening of uncor-
rected visual acuity and best-corrected visual acu-
ity, respectively. 

This long-term stability had a positive effect on 

the patients’ quality of life and the cost of care. 
A recent economic analysis demonstrated that 
patients with keratoconus who have had cross-link-
ing are less likely to undergo penetrating kerato-
plasty and will spend nearly 28 fewer years in the 
advanced stages of the disease. Over a lifetime, the 
model suggests they will have more quality-of-life 
years and a cost savings of $43,759 per patient.6 

Ectasia
A smaller subset of patients underwent cross-link-
ing for postrefractive surgery ectasia. More vari-
ability and progression was seen in some of these 
eyes.  The treated eyes still performed substantially 
better than untreated fellow eyes. This indicates 
that patients with ectasia required closer and long-
term follow-up even after cross-linking treatment. 

A number of possible reasons exist for different 
outcomes in the ectasia group. Ectasia may sim-
ply be a less predictable or more aggressive condi-
tion. Or it may be that further improvements are 

Long-term outcomes of 
corneal cross-linking
Most treated eyes remained stable 10 years after the initial treatment 
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Figure 1. Axial topography map of a treated keratoconus eye. The baseline scan (exam B in the center, December 2009), the 10-year scan (exam A on the left, February 2020), and the difference map (right) 
demonstrate stability. 

TAKE-HOME MESSAGE Data from a preliminary, 
10-year follow-up study showed that iLink corneal 
cross-linking was successful in stabilizing corneal 
topography in patients with progressive corneal ectasia 
and keratoconus. Postoperative monitoring may still be 
required in patients with corneal ectasia and a small 
percentage of eyes may continue to progress. 

See Cross-linking on page 18
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needed in the current approach to cross-linking 
for ectasia. In the pivotal clinical trials, keratoco-
nus eyes achieved more flattening of the Kmax (1.6 
D) than the ectasia eyes (0.70 D) at 1 year.1,2 At 
present, cross-linking treatments target the central 
9.0 mm of the cornea. In eyes with postrefractive 
ectasia, the ectatic region may be more peripheral 
and thus not as effectively treated.7 Future inno-
vations may allow for topography-guided, custom-
ized treatments or other modifications that may 
deliver a more focal cross-linking treatment to the 
weakened area of the peripheral inferior cornea. 

Monitoring after cross-linking
Interestingly, many patients in our study had been 
lost to follow-up after the clinical trial and returned 
to the office for the 10-year exam only after per-
sistent and repeated efforts. 

Thus, a clear message that emerges from our 
data is that regular monitoring of patients, whether 
they have undergone cross-linking or not, is essen-
tial and should be discussed with all patients 
undergoing cross-linking. 

At 10 years posttreatment, in the untreated fel-
low eyes, progression of approximately 10.00 D 
was seen in patients with ectasia and 5.00 D in 
patients with keratoconus. At baseline, these fel-
low eyes had subclinical disease or only mild dis-
ease, but they were still at high risk for progres-
sion. Had these patients been examined at the rec-
ommended intervals over the past decade, their 
fellow eyes could have been treated as well and 
likely avoided the same degree of progression. 

Additionally, age was not shown to be protec-
tive, particularly with ectasia. Patients with ecta-
sia (and especially their untreated eyes) contin-
ued to experience progression well into their 50s 
and 60s. As noted, ectasia may be a less stable 
condition and it is important to have this conver-
sation with these patients, particularly that there 
may be of a greater possibility of needing a sec-
ond treatment over time. 

In monitoring patients postcross-linking or those 
who are at risk for ectatic disease, it is also import-
ant to be aware of the influence contact lens wear 
may have on topographic accuracy. For this 10-year 
exam, we required patients to stop contact lens 
wear before the exam. Although pausing contact 
lens wear is difficult for patients, it is essential for 
accurate corneal maps.

Conclusion
Preliminary 10-year follow-up data demonstrated 
that iLink corneal collagen cross-linking is effec-
tive at stabilizing corneal topography (Figure 1) 
and visual acuity over the long term in patients 
with progressive keratoconus or ectasia after refrac-
tive surgery. Final outcomes of the study will be 
reported later this year. Clinicians should be aware 
that a small percentage of treated eyes may con-
tinue to progress. Despite the cornea becoming 
more stable after cross-linking, postoperative mon-
itoring is still required, particularly in patients 
with postrefractive corneal ectasia.
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By Danielle Piser, OD, FAAO

T
he promising effects of low 
vision rehabilitation (LVR) have 
been around since the 13th cen-
tury when Marco Polo discov-

ered the elderly in China using magnifi-
ers to help them read.1 From there, ideas, 
theories, and research have developed 
into techniques and devices eye care 
practitioners use today in LVR. 

At times, it is frustrating for prac-
titioners and patients, when develop-
ments haven’t moved fast enough; how-
ever, recent research is giving hope to 
practitioners to be able to practice bet-
ter, give patients more promising tools, 
and continue to push LVR research. 

The biggest barriers to most of these advance-
ments are cost and accessibility. Other barriers are 
the lack of referrals from optometrists and oph-
thalmologists and the resistance of eyecare prac-
titioners to practice even basic low vision in their 
offices.2 However, the hope is that the knowledge 
and expansion of low vision research will change 
the accessibility of these devices and resources to 
low vision patients and eye care providers. 

Magnifiers
Today, technology pushes LVR to new limits with 
advancements in everyday low vision devices allow-
ing more affordable options for patients. LED light-
ing, for example, has offered patients a brighter and 

cleaner light source with their devices, 
lasting longer than the previously used 
halogen lighting. With LED lighting, the 
bulb lasts virtually forever, and a simple 
battery replacement makes the lighting 
as good as new. Illuminated magnifiers 
have therefore become more affordable 
and more sustainable. 

Moving from halogen light sources 
with a bulb to LED lighting involves a 
bulb that does not need to be changed 
and allows a better light source for 
patients to improve contrast sensitiv-
ity. With this technology, manufactur-
ers can offer limited lifetime warran-
ties for these products. Colored filters 

can be added to these magnifiers’ light sources 
when white, bright light isn’t ideal for the patient. 

The versatility of dome magnifiers has always 
been popular with patients and providers, but the 
new illuminated options have made this favor-
ite, simple device even better. For example, Mak-
rolux Brightfield (Figure 1) and Scribolux magni-
fiers by Eschenbach offer more with optics, light-
ing, and functionality. These devices offer bet-
ter illumination with less distortion and a larger 
viewing area. Although still low in magnifica-
tion, these devices allow patients to read small to 
large print with more ease, especially because of 
the tilted angle for better ergonomics. Scribolux 
is considered a stand magnifier, but the ability to 
write under this magnifier makes life a bit easier, 

especially for students with homework. Another 
great feature of these illuminated magnifiers is the 
ability to power themselves down after 30 min-
utes of nonuse. 

Head-mounted devices
With the events of the COVID-19 pandemic, these 
charts will offer low vision practitioners better 
options for telehealth. For example, IrisVision Live 
is the only smart visual assistive device that uses 
virtual reality (VR) to help patients with low vision 

What’s new in low vision 
rehabilitation
Offer patients independence and improve quality of life by incorporating low vision services

TAKE-HOME MESSAGE This article introduces 
some of the new topics in low vision rehabilitation 
introduced within the past 10 years. Often, low vision 
rehabilitation is associated with magnifiers, telescopes, 
and CCTVs. However, latest developments in technology 
and research, has pushed low vision rehabilitation in a 
new direction to not only to bring the best devices and 
technologies to visually impaired patients and improve 
their quality of life, but also to provide hope to prevent 
further vision loss or improve vision all together. The intent 
of this article is to encourage all eye care professionals 
to refer to low vision services or incorporate low vision 
services into their practice not only for devices purposes, 
but to provide education to patients on what is out there 
to improve their quality of life and offer independence. 
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Figure 1.  
From left is Makrolux Brightfield 2.6X, Makrolux Brightfield 3.8X and Scribolux 2.8X from Eschenbach. 

See Low vision rehab on page 22
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DIABETIC RETINOPATHY: A GROWING 
PROBLEM THAT YOU CAN HELP MANAGE1-4

Through early detection, monitoring, and timely referral, you play 
a pivotal role in managing your DR patients’ vision2-4

If you see or suspect DR:

Educate your patients about the severity of DR, especially when left untreated3,4

•  Your early and frequent discussions about disease progression, treatment 
options, and referral will empower patients, which could help them 
avoid significant vision loss3,4

According to the AOA, you should refer patients with3: 
•  Severe nonproliferative DR (NPDR) within 2 to 4 weeks
•  Proliferative DR (PDR) within 2 to 4 weeks
•  High-risk PDR with or without macular edema 

within 24 to 48 hours

Ensure patients have followed up with a retina specialist who can treat DR

Monitor your patients with DR3,4

The AOA recommends frequent monitoring of patients3

•  At least every 6 to 8 months in patients with moderate NPDR and 
more frequently for patients with greater disease severity3

Refer patients to a retina specialist who can 
treat DR3,4

Regeneron is committed to helping you partner with your patients 
for comprehensive care of DR, as well as for care of other retinal 
diseases. To learn about a treatment option and receive more 
information and patient support materials, please visit
YourDRPatients.com.
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to see. It also offers a portal for patients and doc-
tors to monitor their own vision at home, incor-
porating visual acuity testing, visual field test-
ing, and more. This could allow low vision prac-
titioners not only to monitor vision for patients 
who don’t have the ability to come into the office 
on a regular basis but also to practice social dis-
tancing in everyday optometry practices. 

Head-mounted devices such as IrisVision (Figure 
2) and OrCam products (Figure 3) use VR and/or 
artificial intelligence (AI) by serving as a total device 
set or as an attachment to the patient’s glasses. VR 
or augmented reality helps patients who are blind 
and visually impaired by using a camera that dis-
plays an image on a large screen. This allows for 
magnification, and can alter the image to make it 
easier for the viewer to see, controlling the illumi-
nation, contrast, or magnification with the push of 
a button or the sound of the user’s voice. 

AI allows the patient to ask the device or point 
to something in the patient’s visual field, and the 
technology will tell the patient what they are look-
ing at, such as a newspaper article they want to 
have the device read to them or what door to enter 
when they are walking down a hallway.

CCTVs
Closed-circuit TVs (CCTVs) have also come a long 
way. Not only are they slimmer and more attrac-
tive, and have better clarity with high-definition 
(HD) technology, more portable options are avail-
able as are options with optical character recog-
nition or optical character recognition OCR tech-
nology. For students with  low vision, these novel 
changes make it easier for them to move from place 
to place without lugging a ton of devices and are 
more socially acceptable. Such advancements make 
these devices more suitable for different work envi-
ronments, allowing individuals to work more inde-
pendently without many changes to their work-
spaces. They allow individuals with low vision to 
streamline their work needs away from the office. 

For example, Enhanced Vision’s Acrobat HD 
series, and Transformer HD with Wi-Fi allow for 
portable systems that are lightweight and provide 

high-definition clarity in magnification at distance 
and near. These systems are good choices for stu-
dents in a classroom setting. DaVinci HD/OCR (Fig-
ure 4) and Pro devices offer a great combination of 
a CCTV that offers magnification at both distance 
and near, optical quality OCR technology, and a 
slim, sleek design that works well in an everyday 
office setting at work or at home. 

Portable devices have advanced and have been 
pushed to improve because of growing competition 
from portable tablets, laptops, and smartphones. 
These devices offer slimmer, lightweight options 
with more magnification, better contrast, and larger 
viewing areas than smartphones and tablets.

Smart technology
Smart technology has been one of the most high-
lighted topics for low vision advancement over 
the last 10 years. The smartphone and its every-
day applications make it more accessible to help 
with travel, grocery shopping, reading, or shopping 
online. Smartphone apps can run other devices in 
the home, such as lights, ovens, TVs, and other 
utilities. New smart devices such as Google Home 
and Amazon Echo allow individuals to just tell 
“Alexa” a command, and the task is complete.

YouTube resources
YouTube and blogs are where eye care practitioners 
can keep themselves updated on the latest tech-
nology and resources for patients with low vision 

and who are blind. Not only do these resources 
provide information on the most useful and new 
low vision devices, apps, smart technology, and 
helpful hints to navigate the sighted world, but 
they also offer inspiration. 

Influencers have also been able to make a career 
helping others and helping themselves. These indi-
viduals offer a view into their world and how and 
what they struggle with on an everyday basis. 
Two favorites are The Blind Life by Sam Seely 
and Molly Burke’s The Blind Girl. Both influenc-
ers are visually impaired and discuss all topics 
relating to helping visually impaired people. In 
addition, they offer information to sighted people 
on what they can do and say to help the visually 
impaired to make them feel part of society with-
out discrimination. 

Microperimetry 
Microperimetry is used by researchers and low 
vision practitioners to better understand the impact 
they can have on managing and treating macular 
conditions. A microperimeter uses scanning laser 
ophthalmoscopy to capture the patient’s responses 
to light stimuli at certain retinal locations and map 
them on a fundus photo to identify damaged and 
healthy retinal tissue.3 

Microperimeters are used in several ways by eye 
care professionals. One is to test macular integrity, 
function, and sensitivity when assessing macular 
disease such as age-related macular degeneration 

Low vision rehab
Continued from page 19

Figure 2.  
IrisVision, left, uses virtual reality and artificial intelligence, while OrCam Myeye, right, uses artificial intelligence.

Figure 3.  
DaVinci Pro HD/OCR by Enhanced Vision. 
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(AMD). By performing these functions, microperim-
eters can help treat macular disease, predict earlier 
disease progression, and evaluate macular integ-
rity and sensitivity after macular surgery. Next, the 
instrument can be used to help find a preferred ret-
inal locus to improve eccentric viewing training. A 
microperimeter also offers biofeedback training to 
help patients stabilize their preferred retinal locus 
to help improve their efficiency with eccentric view-
ing. CenterVue’s Maia (Figure 5) is the preferred 
microperimeter because of its wide range of reti-
nal sensitivity and biofeedback training function.3

Stem cell and genetic therapies
The advances in technology mentioned above help 
patients with day-to-day to activities and have 
changed the lives of individuals who are visually 
impaired or blind. However, biotechnology research 
has brought hope to many patients for a future 
where they are not as dependent on these devices 
and could  possibly have their vision restored. 

Stem cell therapy and gene therapy differ. To 
understand stem cell therapy, it is important to 
understand what stem cells are. Mayo Clinic 
describes stem cells as “the body’s raw materi-
als—cells from which all other cells with spe-
cialized functions are generated.”8 Stem cells gen-
erate naturally in the body and in doing so, cre-
ate “daughter cells that become new stem cells 
(self-renewal) or become specialized cells (differ-
entiation) with a more specific function—no other 
cell in the body has the natural ability to gener-
ate new cell types.”4 

Different types of stem cells exist: embryonic 
blood cells, adult stem cells, and perinatal blood 
cells. Embryonic blood cells are cells derived from 
3- to 5-day-old embryos. These are blastocytes 
which contain about 150 cells. A blastocyte or 
pluripotent cell has the ability to change into any 
type of cell in the body, which gives it the most 
versatility of all stem cells.4 But harvesting embry-
onic blood cells is controversial. Another option 
is perinatal blood cells, which come from amni-
otic fluid and umbilical cord blood.

Adult stem cells are available but have less ver-
satility and often can come from 1 source, typically 
bone marrow. However, scientists have been work-
ing on using gene therapy to change adult stem 
cells to work more like embryonic stem cells.4This 
therapy has a lot of potential to help patients with 
dysfunctional retinal tissue such as AMD, Stargardt 
maculopathy, or retinitis pigmentosa. 

Naturally occurring stem cells found in mice 
occur at the ciliary margin as well.5 Anterior 
segment disorders have made the biggest noise 
recently because of naturally occurring limbal 
stem cells. Cells located adjacent to Schwalbe’s 
line may also contain stem cells that could regen-
erate endothelial cells, which could decrease the 
need for corneal transplants in patients with Fuchs 
endothelial dystrophy.9 Research using embryonic 
stem cells to regenerate trabecular meshwork may 
help patients with glaucoma.5

Mayo Clinic describes stem cell therapy as regen-
erative medicine that “promotes the repair response 
of diseased, dysfunctional, or injured tissue using 
stem cells or their derivatives.”8 Scientists will 
harvest stem cells from one of the above sources 
and grow them in a lab where they are manip-

ulated into specialized cells that can be injected 
into diseased tissue to help regenerate new healthy 
tissue. Although it seems this therapy should be 
the resolution to fixing diseased tissue, there are 
drawbacks, including the lack of control associated 
with stem cell growth once it is injected, and the 
patient’s immune system attacking the new cells.4

Gene therapy offers another solution to help 
patients who are visually impaired, specifically 
patients with inherited retinal diseases. The 
National Institutes of Health’s US National Library 
of Medicine describes gene therapy as an experi-
mental therapy that introduces gene material into 
diseased cells to compensate for abnormal genes 
or change or promote the protein makeup of the 
cells10. Injected genes are carried by a vector, usu-
ally a modified virus, to infect the cells that need 
to be genetically changed.6 

Two entities have been the driving forces in 
genetic testing and gene therapy in treatment 
of ocular disease. In partnership with Blueprint 
Genetics and InformedDNA, the Foundation 
Fighting Blindness through its platform My Ret-
ina Tracker Program as well as Spark Therapeu-
tics’ ID Your IRD program have made genetic test-
ing easily accessible to practitioners as well as 
patients. Both platforms offer free genetic test-
ing and free genetic counseling to patients with 
inherited retinal diseases or suspected inherited 
retinal diseases. 

Once genetic testing is completed and genetic 
counseling is offered, the companies will inform 
individuals of available clinical trials. If the patient 
chooses to be a part of these trials, the companies 
can connect them with the researchers. It is as 
easy as directing your patients to these websites 
or registering your patients in your office:  https://
www.fightingblindness.org/my-retina-tracker-reg-
istry and https://www.invitae.com/en/idyourird/

Conclusion
In conclusion, LVR has improved in the past 10 

years and has had a significant impact on the lives 
of patients who are blind or visually impaired. 
These advancements should encourage eye care 
professionals to seek out how to incorporate these 
helpful aids and resources into their everyday prac-
tices or to refer these patients to another practi-
tioner to provide them with the best opportuni-
ties to live their best lives.
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Figure 4.  
CenterVue’s Maia microperimeter, top, and the scotoma finder function of the Maia, right.
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1
What has you 
interested in laser 
vision correction today?

I start every refractive surgery consul-
tation with the same question. After the 
pleasantries of, “Where are you from?” 
to “Don’t you love the Padres?” I ask, 
“What has you interested in laser vision 
correction today?” 

This is a “what” question, not a 
“why” question. “Why” questions 
may make people defensive or create 
negative emotions. “What” questions 
show more curiosity. Former FBI hos-
tage negotiator Chris Voss discusses in his book 
Never Split the Difference how “what” questions 
are taken as less pushy and are more likely to 
encourage a person to stop and think. For exam-
ple, the question of, “Why are you going up the 
stairs” could elicit the terse response, “Why do you 
care?” vs “What are you going to get upstairs?” 
The robustness of the patient’s answer provides 
the clinician with valuable information about their 
interest in laser vision correction. 

The “today” part of the question addresses, 
why now? Virtually all LASIK patients have con-
ducted internet research, have a friend who has 
had LASIK, and have been myopic since they were 
15 years old. So, why now? 

The answers are balanced between being “fed 
up” with their current correction of glasses or 
contact lenses or finances now allow the surgery. 
Recently, many patients have mentioned how they 
have extra money from not traveling or eating out, 
or they are tired of their glasses fogging up from 
facemask wear. No matter the specific reason, this 
question gives me insight into the patient and their 
motivation and concerns. The most common initial 
response to my question is, “I have been thinking 
about LASIK for a long time.” That really doesn’t 
answer my question, but I never say that out loud.

2
We can’t predict how you 
will heal. Some patients 
overrespond to the treatment, 

and some underrespond
I try to cover expected outcomes and complica-
tions of the surgery in a conversational manner. A 
second surgery or enhancement has become less 
common over the years, but it is certainly possi-
ble and can be more likely depending on refractive 
error. When speaking about enhancement proce-
dures I say: “We can’t predict how you will heal. 
Some patients overrespond to the treatment, and 
some underrespond.” I give a percentage based 
on our surgeon’s actual outcomes for their refrac-
tive error range. 

Unfortunately, patients can believe they need 
an enhancement procedure because the doctors 
did something wrong or the surgery didn’t work. 
Neither is true, but those reasons seem rational 

to a patient. I have found that patients 
understand variability in healing. Occa-
sionally, they will report unusual heal-
ing in other procedures, which may or 
may not be valuable information. 

I inform patients that if an enhance-
ment is needed, their vision is likely to 
easily improve and the procedure will 
take place 3 to 6 months after the first 
surgery. I also mention that the second 
surgery does not incur an additional 
charge. With those last statements, 
the patient’s body language most often 
changes to a receptive position.

We signal to patients that LASIK is “real” sur-
gery and should be taken seriously. These signals 
include a surgeon in scrubs (yes, some just wear 
street clothes), the deliberate time-out procedure, 
and a rigid scheduling process. I think it is a mis-
take to create the impression that LASIK can be 
performed along with your nails. However, we 
avoid extremes, and the laser center feels noth-
ing like a hospital. The goal is to present a com-
fortable and professional environment. Similarly, 
the postoperative experience for LASIK is different 
than most surgeries because patients have good 
vision the next day. 

3
Most patients see very well the 
next day
When I discuss postoperative care, I say, 

“The magic of this remarkable procedure is that 
most people see very well the next day.” It really 
is magic when thinking about a cool laser vaporiz-
ing human corneal tissue in such a precise manner 
that curvature is altered exactly to allow light to 
be focused on the retina. This event is both won-
derful and exciting while remaining mysterious 
to most people. 

Most surgeries entail a longer recovery period 
before the patient is aware of the benefit. For exam-
ple, professional baseball pitchers welcome the 
possibility of being back to full strength in a year 
vs 18 months after Tommy John or ulnar collat-
eral ligament reconstruction surgery. The question 
on most patients’ minds is, “When can I go back 
to work?” Although it depends what they do for 
work, most patients can have surgery on Friday 
and be back to work on Monday. It truly is magical.

4
Think of your cornea as a 540-
page book
My colleague Jimmy Jackson, OD, taught 

me the book analogy many years ago, but it still 
holds up. Today, patients can watch any type of 
surgery on the internet, and I have found that those 
who are curious watch. Nevertheless, I think it is 
important for my patients to have a basic under-
standing of the process of surgery. That is where 
the book story comes in. 

Start with: “Think of your cornea as a 540-

page book” (or the patient’s specific corneal thick-
ness). Then continue the narrative. We are going 
to open the book to page 120, laser away X pages 
(the appropriate amount of pages as if pages were 
microns), and close the book. The FDA says we 
need to leave 250 pages in the book, and in your 
case, there are 320 pages left. 

This analogy can be the framework to describe 
why a cornea is too thin, why we can’t remove a 
high amount of myopia and even PRK in which we 
remove the cover and laser starting with page 1. It 
has worked astonishingly well with my patients. 
A low percentage of patients have more detailed 
questions, but the book analogy provides enough 
detail for the average patient.

5
20/Happy
20/Happy was a phrase coined by John 
Potter, OD, in the late 1990s and a phrase I 

continue to use every day. The goal of laser vision 
correction is 20/Happy. Think about the patient 
for whom you increased the cylinder by 1.00 D in 
their spectacles and a week later, they complain 
that the glasses make them sick despite being clear. 
They are not 20/Happy. 

Most patients nod when I say 20/Happy, but 
occasionally a patient will retort, “No, I want it 
perfect.” My 20/Happy phrase may have flushed 
out someone with unrealistic expectations, cer-
tainly a patient for whom the outcomes discussion 
requires more clarity. This simple, clever phase is 
an effective probe into the makeup of the patient 
without them knowing the motivation. 

Conclusion
Patients in 2021 almost always have a close rel-
ative or friend who has had laser vision correc-
tion. That relationship gave them the courage to 
ask about laser vision correction for themselves. 
Additionally, countless resources, both good and 
bad, exist on the internet, so the ODs’ job is to 
provide a factual, representative depiction of the 
procedure. 

The words ODs use are important. I continue 
to refine what I say, usually making explanations 
more precise with the most common language pos-
sible. While my phrases are certainly not for every-
one, find your own voice with your own words. 
Confident and comfortable communication helps 
to best care for patients.

 encinitasod@gmail.com

TAKE-HOME MESSAGE ODs should consider using 
the most relatable language possible when commu-
nicating with patients. Comfortable and confident 
communication leads to better patient outcomes.

JIM OWEN, OD, 
MBA, FAAO,
is a director of 
clinical services 
for TLC Laser Eye 
Centers.

5 phrases to communicate with LASIK patients
Continued from page 1
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By A. Paul Chous, MA, OD, FAAO

S
leep problems are highly prev-
alent, with nearly half Amer-
icans affected each year.1 Epi-
sodic sleep abnormalities 

or parasomnias include sleepwalking 
and talking, sleep terror disorder, and 
nightmare disorder. Abnormalities in 
the amount, quality, or timing of sleep 
or dyssomnias include entities such as 
primary and secondary insomnia (pro-
longed sleep latency or the time it takes 
to fall asleep or duration of sleep), nar-
colepsy, restless leg syndrome, and sleep 
disordered breathing (obstructive, cen-
tral, and mixed sleep apnea, as well as upper air-
way resistance syndrome.) Interestingly, dyssom-
nias are strongly linked to increased risk of type 
2 diabetes and diabetic retinopathy in type 1 and 
type 2 diabetes. Let’s look at some of these findings.

By the numbers
Hyposomnia refers to short sleep duration, defined 
as less than 7 hours of daily sleep in adults (35% 
prevalence), and is a subset of insomnia. In those 
with severe hyposomnia (less than 5.5 hours of 
daily sleep), rates of diabetes are 3-fold higher in 
meta-analysis of observational studies.2 Conversely, 
severe hyposomnia and hypersomnia (greater than 
9 hours of daily sleep) are highly associated with 
insulin resistance and adiposity that significantly 
increase the risk of type 2 diabetes.3

Indeed, meta-analysis of more than 480,000 par-
ticipants revealed a U-shaped pattern of diabetes 
prevalence in patients with very short and very 
long sleep duration. This analysis suggests a “sweet 
spot” of roughly 7.5 hours of sleep for lowest dia-
betes risk after controls for common diabetogenic 
risk factors such as family history, hypertension, 

body mass index, and age.4 The mecha-
nisms linking short and long sleep dura-
tion to diabetes risk are believed to be 
multifactorial, including neuro-endo-
crine perturbances of circadian rhythm 
affecting glucose metabolism.5,6 

Obstructive sleep apnea syndrome 
(OSAS) is characterized by partial 
(hypopneic) or total (apneic) collapse 
of the airway, resulting in temporary 
cessation or reduction of airflow greater 
than 10 seconds during sleep with at 
least a 4% decline in red blood cell oxy-
gen saturation.7 OSAS affects about 20% 
of the adult population, but it is asymp-

tomatic in 85% of patients. Apnea severity is graded 
by the apnea-hypopnea index (AHI), which rep-
resents the total number of apneic plus hypopneic 
events per hour of sleep (Table). Standard ther-
apy for OSAS includes use of continuous positive 
airway pressure (CPAP) devices, but half of all 
patients discontinue therapy within the first year. 

Severe OSAS (AHI greater than 30 events per 
hour) was associated with a 71% increased inci-
dence of diabetes over 13 years of follow-up, inde-
pendent of adiposity and other diabetogenic fac-
tors.8 The mechanisms linking OSAS to diabetes 
are not entirely clear but may include increased 
inflammation, sympathetic activity, and insulin 
resistance because of chronic hypoxia.9 At least 
1 study has linked OSAS to changes in intestinal 
flora that modulate insulin sensitivity and resis-
tance in humans.10

Retina involvement
Evidence exists linking sleep problems with risk for 
developing diabetic retinopathy (DR), sight-threat-
ening DR, and diabetic macular edema (DME). In 
1 study from Singapore, long sleep (greater than 8 
hours) and daytime sleepiness were independently 
associated with triple the risk of sight-threatening 
DR.11 One hypothesis is that excessive sleep results 
in increased retinal oxygen demand by rod pho-
toreceptors, resulting in relative hypoxia. To test 
this, animals with DME were fitted with a green 
LED through closed eyelids during sleep, result-
ing in significant improvements in retinal thick-
ness assessed by optical coherence tomography 
in 17 of 26 eyes.12 Similarly, an LED embedded 
within a soft contact lens reduced angiogenesis 
in an animal model of DR.13

Sleep apnea appears to be even more strongly 
connected to sight-threatening DR. Presence of 
OSAS in 230 participants with type 2 diabetes 

was associated with a 5-fold increased risk over 
4 years.14 More specifically, an AHI greater than 
11.9 compared with less than 4.8 events per hour 
was associated with a 7.5-fold increased risk, and 
CPAP use decreased the hazard ratio more than 
30%. Another interesting study conducted at the 
Maine Veterans Affairs Medical Center, represent-
ing collaboration between optometry and pulmo-
nary specialists, showed that better CPAP compli-
ance (greater than 4 hours nightly) was associated 
with a reduced odds ratio of having DR after all 
controls, including HbA1c, disease duration, blood 
lipids, renal function, insulin use, body mass index, 
smoking, and AHI.15 Another case-control study in 
Taiwan linked severe OSAS to a 9-fold increased 
likelihood of DME, particularly as time spent with 
oxygen saturation less than 90% increased.16

One important consideration is whether CPAP 
use improves visual acuity in patients with vision 
loss from DME. A prospective study of 131 patients 
with DME and severe OSAS (mean AHI=36) receiv-
ing macular photocoagulation (baseline visual acu-
ity ranged from 20/40 to 20/200) showed no statis-
tically significant difference in those randomized 
to usual care vs usual care plus referral to a CPAP 
clinic at 12 months (mean visual acuity=20/63 in 
both groups).17 However, mean CPAP usage was 
a mere 1.7 hours, and the study includes no data 
on “gold standard” anti-VEGF therapy for DME. 

These study results raise 2 questions: Would 
increased CPAP use have improved outcomes? 
Would CPAP added to anti-VEGF therapy have 
been beneficial?

Conclusion
Collectively, these data suggest that OSAS severity 
is strongly linked to DR and DME. Longer nightly 
use of CPAP and achieving lower AHI scores may 
protect against both diseases, and “preventive” 
CPAP therapy is likely more effective than “ther-

Impact of sleep on diabetes 
and diabetic retinopathy
Prescribed sleep hygiene may reduce the risk of severe eye disease and vision loss

Dyssomnias are 
strongly linked to 
increased risk of 
type 2 diabetes and 
diabetic retinopathy 
in type 1 and type 2 
diabetes.

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

TABLE: SEVERITY OF OBSTRUCTIVE SLEEP 
APNEA SYNDROME AS A FUNCTION OF THE 
APNEA-HYPOPNEA INDEX

Events per hour
Obstructive sleep apnea 
syndrome severity

0 to 4.9 None or minimal

5 to 14.9 Mild

15 to 29.0 Moderate

>30 Severe

Apnea-hypopnea index, Apneic events plus hypopneic events/events.
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apeutic” CPAP use for established diabetes-related 
retinal disease.

Optometrists should ask their diabetes patients 
about sleep problems and make appropriate referral 
to sleep medicine specialists, particularly when DR 
or DME are present and when patients are clinically 
obese. Of note, analysis of 200 patients with type 1 
diabetes consecutively assessed by polysomnogra-
phy (PSG) found high rates of undiagnosed OSAS 
in both overweight (60%) and healthy weight (32%) 
participants.18 PSG is the most important tool for 
diagnosing sleep disorders, and home-based PSG 
is now common, accurate, and inexpensive com-
pared with in-clinic sleep studies, particularly for 
sleep apnea. 

Encouraging use of prescribed sleep therapy 
(CPAP, good sleep hygiene) as a method to reduce 
the risk of severe eye disease and vision loss may 
help motivate patients and even save lives.
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Figure 1. Fundus photograph showing isolated cotton wool spot on G’s retina. 

hensive eye examination. She is 
a low hyperope and wears mul-
tifocal soft contact lenses. She 
went in with no complaints but 
left with a bit of a surprise. 

Her ret inal examinat ion 
showed an isolated cotton wool 
spot near her inferior arcade ves-
sels in her right eye (Figure 1). 
It was quite small and frankly a 
good pick-up. It is unlikely that 
this particular finding will have 
ocular implications for her. It will 
likely resolve on its own. How-
ever, with nothing else to blame 
and knowledge that COVID-19 
can cause ischemia,1 I believe 
that, knowing this patient was 
just weeks from her recovery 
from a confirmed infection, it is 
plausible that COVID-19 is the 
culprit. 

Discussion
The SERPICO-19 study, a 
cross-sectional study published 
in fall 2020, sought to investi-
gate the possible retinal correla-
tions with COVID-19.2 The study 
included 54 patients with COVID-
19 and 133 unexposed partici-
pants. All study participants 
underwent retinal screenings. 
Signs of retinal vascular com-
promise were detected in a sig-
nificant portion of the patients 

with COVID-19 wing of the study. 
Hemorrhages occurred in 9.25% 
of this population. Cotton wool 
spots occurred in 7.4%. Dilated 
retinal veins occurred in 27.7%, 
and vascular tortuosity occurred 
in 12.9%. Realizing that, for obvi-
ous reasons, the sample size was 
small, these percentages are still 
significant and support the need 
for further research. In fact, 
dilated retinal veins were asso-
ciated with the degree of disease 
severity. This could have a pos-
sible implication for staging and 
treating patients with COVID-19.

My friend and colleague G 
inspired me to read up on COVID-
19 and the human eye. Studies 
such as SERPICO-19 may have 
implications for future treatment 
of patients with COVID-19. How 
much more of a future? Hopefully 
not that much.
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By Benjamin P. Casella, OD, FAAO

T
he COVID-19 pandemic continues 
to be arguably one 
of the most signif-
icant occurrences 

in the history of human-
ity. Although hope is on 
the horizon with vaccines, 
a degree of uncertainty 
remains regarding who will 
have adverse effects from 
the virus. 

The elderly seem to 
be faring far worse than 
younger individuals. How-
ever, I know a gentleman 
over 80 years who con-
tracted COVID-19 and was 
unaware the entire time he had it. I know 
what you’re thinking: he just hit a false 
positive. However, he went back and was 
tested for the antibody just for assurance, 
and it was confirmed he has COVID-19 
antibodies. 

On the other hand, a friend who is in 
his early 40s contracted the virus and was 
hospitalized with blood clots in his lungs. 
He stayed for several days and received 
serial anti-stroke medication injections. 
A day after being discharged, he returned 
to the hospital because his lung function 
was such that he couldn’t speak without 

rest. Thankfully, he is doing much bet-
ter now. 

Although determining fac-
tors have been identified, no one 
knows with 100% certainty who 
will fare better or worse. As for the 
list of possible COVID-19 compli-
cations, the eyes are not an excep-
tion. I recall when the media had 
a small heyday with “pink eye” as 
a sign of the disease. Of course it 
makes complete sense that COVID-
19 could make its way to the con-
junctiva. But I’m not talking about 
conjunctivitis. I’m talking about 
the retina. 

The retina makes sense as a 
potential site for COVID-19-re-

lated complications. If a virus can cause 
blood clots and subsequent ischemia in 
the lungs, then, in principle, these effects 
can happen anywhere there are blood ves-
sels, including the retina. 

Case example
This clinical fact was recently evidenced 
to me by a conversation with a colleague 
and friend. We will call her G. G is 51 years 
old and recently recovered from COVID-
19. Her pertinent negatives include the 
fact that she is not a diabetic and does 
not have hypertension, high cholesterol, 
or any other blood disorder. This is a reli-
able history because she keeps up with 

routine doctor visits and blood work. 
When she contracted the virus, 

she felt weak and winded. 
She also eventually lost her 

sense of taste and smell, 
as was common with 

the virus. She never 
had to be admitted 
to the hospital, 
and, after a cou-
ple of weeks, she 
was back on her 
feet. 

S e v e r a l 
weeks later, G 
started playing 
catch-up. This 
included visit-
ing her optome-

trist for a compre-

Cotton wool spot appears 
in patient with COVID-19
This case exhibits retinal correlations with the novel coronavirus
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Figure 2. Patient’s fundus photo from May 2021. Note the lack of cotton 
wool spot. (Photos courtesy Gagan Dhamrait, Class of 2025 at Nova Southeastern 
University, taken at Somerset Eye Care in North Brunswick, New Jersey..)
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INDICATION
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two weeks) treatment of the signs and symptoms of dry eye disease.
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should be made by a physician only after examination of the patient with the 
aid of magnifi cation, such as slit lamp biomicroscopy, and, where appropriate, 
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Intraocular Pressure (IOP) Increase: Prolonged use of corticosteroids may result 
in glaucoma with damage to the optic nerve, as well as defects in visual acuity 
and fi elds of vision. Corticosteroids should be used with caution in the presence 
of glaucoma. Renewal of the medication order should be made by a physician 
only after examination of the patient and evaluation of the IOP

Cataracts: Use of corticosteroids may result in posterior subcapsular 
cataract formation. 

Bacterial Infections: Use of corticosteroids may suppress the host response 
and thus increase the hazard of secondary ocular infections. In acute purulent 
conditions, corticosteroids may mask infection or enhance existing infection.

Viral Infections: Use of a corticosteroid medication in the treatment of patients 
with a history of herpes simplex requires great caution. Use of ocular 
corticosteroids may prolong the course and may exacerbate the severity 
of many viral infections of the eye (including herpes simplex).

Fungal Infections: Fungal infections of the cornea are particularly prone to 
develop coincidentally with long-term local corticosteroid application. Fungus 
invasion must be considered in any persistent corneal ulceration where a 
corticosteroid has been used or is in use.

Adverse Reactions:
The most common adverse drug reaction following the use of EYSUVIS for 
two weeks was instillation site pain, which was reported in 5% of patients.
Please see Brief Summary of Prescribing Information for EYSUVIS on the next page.

References: 1. Holland E, Nichols K, Foulks G, et al. Safety and effi cacy of KPI-121 
ophthalmic suspension 0.25% for dry eye disease in four randomized controlled trials. 
Presented at: AAO 2020: November 13-15, 2020; virtual meeting. 2. Schopf L,
Enlow E, Popov A, et al. Ocular pharmacokinetics of a novel loteprednol etabonate 
0.4% ophthalmic formulation. Ophthalmol Ther. 2014;3(1-2):63-72. 3. Popov A. 
Mucus-penetrating particles and the role of ocular mucus as a barrier to micro- and 
nanosuspensions. J Ocul Pharmacol Ther. 2020;36(6): 366-375. 4. Korenfeld M, 
Nichols KK, Goldberg D, et al. Safety of KPI-121 ophthalmic suspension 0.25% in 
patients with dry eye disease: a pooled analysis of 4 multicenter, randomized, vehicle-
controlled studies. Cornea. 2020. In press.US-EYS-2100022     www.EYSUVIS.com

THE FAST FLARE FIGHTER

• EYSUVIS is THE FIRST AND ONLY FDA APPROVED SHORT TERM (up to two weeks)
RX TREATMENT for the signs and symptoms of Dry Eye Disease

• EYSUVIS RAPIDLY REDUCED* Dry Eye signs and symptoms in the largest 
clinical development program in Dry Eye (N=2871)1

• EYSUVIS TARGETS OCULAR SURFACE INFLAMMATION, an underlying pathology of Dry Eye

• EYSUVIS is formulated with AMPPLIFY® Drug Delivery Technology, designed to ENHANCE
OCULAR SURFACE TISSUE DISTRIBUTION AND PENETRATION 2,3

• EYSUVIS had a LOW INCIDENCE OF INTRAOCULAR PRESSURE ELEVATION
(similar to vehicle) and was well-tolerated in clinical trials4

—Please see Warning on Intraocular Pressure Increase below

*The safety and effi cacy of EYSUVIS was assessed in 4 multicentered, randomized, 
double-masked, placebo-controlled trials in 2871 patients with documented Dry Eye. 
Patients received either EYSUVIS or vehicle 4 times a day for at least 2 weeks. Patients 
taking EYSUVIS showed signifi cant reduction in the symptoms of Dry Eye (ocular 
discomfort) as early as Day 4 after starting treatment (versus vehicle). Symptoms 
continued to improve up to the end of the treatment period (Day 15). Patients taking 
EYSUVIS also showed signifi cant reduction in signs of Dry Eye (conjunctival hyperemia) 
at Day 15 versus vehicle.

https://www.eysuvis.com


EYSUVIS (loteprednol etabonate ophthalmic suspension) 0.25%,
for topical ophthalmic use 

BRIEF SUMMARY OF FULL PRESCRIBING INFORMATION

INDICATIONS AND USAGE
EYSUVIS is a corticosteroid indicated for the short-term (up to two weeks) 
treatment of the signs and symptoms of dry eye disease.

CONTRAINDICATIONS
EYSUVIS, as with other ophthalmic corticosteroids, is contraindicated in 
most viral diseases of the cornea and conjunctiva including epithelial herpes 
simplex keratitis (dendritic keratitis), vaccinia, and varicella, and also in 
mycobacterial infection of the eye and fungal diseases of ocular structures.

WARNINGS AND PRECAUTIONS
Delayed Healing and Corneal Perforation—Topical corticosteroids have 
been known to delay healing and cause corneal and scleral thinning. Use of 
topical corticosteroids in the presence of thin corneal or scleral tissue may 
lead to perforation. The initial prescription and each renewal of the medication 
order should be made by a physician only after examination of the patient 
with the aid of magnification, such as slit lamp biomicroscopy, and, where 
appropriate, fluorescein staining.
Intraocular Pressure (IOP) Increase—Prolonged use of corticosteroids may 
result in glaucoma with damage to the optic nerve, as well as defects in visual 
acuity and fields of vision. Corticosteroids should be used with caution in the 
presence of glaucoma. Renewal of the medication order should be made by a 
physician only after examination of the patient and evaluation of the IOP.
Cataracts—Use of corticosteroids may result in posterior subcapsular 
cataract formation.
Bacterial Infections—Use of corticosteroids may suppress the host response 
and thus increase the hazard of secondary ocular infections. In acute purulent 
conditions of the eye, corticosteroids may mask infection or enhance existing 
infection.
Viral Infections—Use of corticosteroid medication in the treatment of 
patients with a history of herpes simplex requires great caution. Use of ocular 
corticosteroids may prolong the course and may exacerbate the severity of 
many viral infections of the eye (including herpes simplex).
Fungal Infections—Fungal infections of the cornea are particularly prone to 
develop coincidentally with long-term local corticosteroid application. Fungus 
invasion must be considered in any persistent corneal ulceration where a 
corticosteroid has been used or is in use. Fungal cultures should be taken 
when appropriate.
Risk of Contamination—Do not to allow the dropper tip to touch any surface, 
as this may contaminate the suspension.
Contact Lens Wear—The preservative in EYSUVIS may be absorbed by 
soft contact lenses. Contact lenses should be removed prior to instillation of 
EYSUVIS and may be reinserted 15 minutes following administration.

ADVERSE REACTIONS
Adverse reactions associated with ophthalmic corticosteroids include  
elevated intraocular pressure, which may be associated with infrequent optic 
nerve damage, visual acuity and field defects, posterior subcapsular cataract 
formation, delayed wound healing and secondary ocular infection from 
pathogens including herpes simplex, and perforation of the globe where  
there is thinning of the cornea or sclera.
Clinical Trials Experience—Because clinical trials are conducted under 
widely varying conditions, adverse reaction rates observed in the clinical trials 
of a drug cannot be directly compared to rates in the clinical trials of another 
drug and may not reflect the rates observed in practice.
The most common adverse reaction observed in clinical trials with EYSUVIS 
was instillation site pain, which was reported in 5% of patients.

USE IN SPECIFIC POPULATIONS
Pregnancy—Risk Summary: There are no adequate and well controlled 
studies with loteprednol etabonate in pregnant women. Loteprednol  
etabonate produced teratogenicity at clinically relevant doses in the rabbit 
and rat when administered orally during pregnancy. Loteprednol etabonate 
produced malformations when administered orally to pregnant rabbits at 
doses 1.4 times the recommended human ophthalmic dose (RHOD) and 
to pregnant rats at doses 34 times the RHOD. In pregnant rats receiving 
oral doses of loteprednol etabonate during the period equivalent to the last 
trimester of pregnancy through lactation in humans, survival of offspring was 
reduced at doses 3.4 times the RHOD. Maternal toxicity was observed in rats 
at doses 347 times the RHOD, and a maternal no observed adverse effect 
level (NOAEL) was established at 34 times the RHOD.

The background risk in the U.S. general population of major birth defects is  
2 to 4%, and of miscarriage is 15 to 20%, of clinically recognized pregnancies.
Data—Animal Data: Embryofetal studies were conducted in pregnant rabbits 
administered loteprednol etabonate by oral gavage on gestation days 6 to 18, 
to target the period of organogenesis. Loteprednol etabonate produced fetal 
malformations at 0.1 mg/kg (1.4 times the recommended human ophthalmic 
dose (RHOD) based on body surface area, assuming 100% absorption).  
Spina bifida (including meningocele) was observed at 0.1 mg/kg, and 
exencephaly and craniofacial malformations were observed at 0.4 mg/kg  
(5.6 times the RHOD). At 3 mg/kg (41 times the RHOD), loteprednol 
etabonate was associated with increased incidences of abnormal left  
common carotid artery, limb flexures, umbilical hernia, scoliosis, and  
delayed ossification. Abortion and embryofetal lethality (resorption)  
occurred at 6 mg/kg (83 times the RHOD). A NOAEL for developmental 
toxicity was not established in this study. The NOAEL for maternal toxicity  
in rabbits was 3 mg/kg/day.
Embryofetal studies were conducted in pregnant rats administered 
loteprednol etabonate by oral gavage on gestation days 6 to 15, to target 
the period of organogenesis. Loteprednol etabonate produced fetal 
malformations, including absent innominate artery at 5 mg/kg (34 times the 
RHOD); and cleft palate, agnathia, cardiovascular defects, umbilical hernia, 
decreased fetal body weight and decreased skeletal ossification at 50 mg/kg 
(347 times the RHOD). Embryofetal lethality (resorption) was observed at  
100 mg/kg (695 times the RHOD). The NOAEL for developmental toxicity 
in rats was 0.5 mg/kg (3.4 times the RHOD). Loteprednol etabonate was 
maternally toxic (reduced body weight gain) at 50 mg/kg/day. The NOAEL  
for maternal toxicity was 5 mg/kg.
A peri-/postnatal study was conducted in rats administered loteprednol 
etabonate by oral gavage from gestation day 15 (start of fetal period) to 
postnatal day 21 (the end of lactation period). At 0.5 mg/kg (3.4 times 
the clinical dose), reduced survival was observed in live-born offspring.
Doses ≥ 5 mg/kg (34 times the RHOD) caused umbilical hernia/incomplete 
gastrointestinal tract. Doses ≥ 50 mg/kg (347 times the RHOD) produced 
maternal toxicity (reduced body weight gain, death), decreased number 
of live-born offspring, decreased birth weight, and delays in postnatal 
development. A developmental NOAEL was not established in this study.  
The NOAEL for maternal toxicity was 5 mg/kg.
Lactation—There are no data on the presence of loteprednol etabonate 
in human milk, the effects on the breastfed infant, or the effects on milk 
production. The developmental and health benefits of breastfeeding should 
be considered, along with the mother’s clinical need for EYSUVIS and any 
potential adverse effects on the breastfed infant from EYSUVIS.
Pediatric Use—Safety and effectiveness in pediatric patients have not been 
established.
Geriatric Use—No overall differences in safety and effectiveness have been 
observed between elderly and younger adult patients.

NONCLINICAL TOXICOLOGY
Carcinogenesis, Mutagenesis, Impairment of Fertility—Long-term animal 
studies have not been conducted to evaluate the carcinogenic potential of 
loteprednol etabonate. Loteprednol etabonate was not genotoxic in vitro 
in the Ames test, the mouse lymphoma thymidine kinase (tk) assay, in a 
chromosome aberration test in human lymphocytes, or in vivo in the single 
dose mouse micronucleus assay. Treatment of male and female rats with  
25 mg/kg/day of loteprednol etabonate (174 times the RHOD based on body 
surface area, assuming 100% absorption) prior to and during mating caused 
pre-implantation loss and decreased the number of live fetuses/live births. 
The NOAEL for fertility in rats was 5 mg/kg/day (34 times the RHOD).

For a copy of the Full Prescribing Information, please visit  
www.EYSUVIS.com.

Manufactured for: 
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By Lynda Charters

M
anagement of dry eye disease 
(DED) was the focus of a recent 
tele-roundtable of experts, mod-
erated by Cynthia Matossian, 

MD. The panel included Milton M. Hom, 
OD, FAAO; Kelly K. Nichols, OD, PhD, 
MPH; and Rahul S. Tonk, MD, MBA.

The group reviewed the contemporary 
definition of DED, its causes, and the mul-
tiple ways it affects visual function and 
quality of life, underpinning the impor-
tance of diagnosing and treating the con-
dition. Reviewing approaches for patient 
screening and DED detection, the partic-
ipants emphasized that DED prevalence 
is increasing, including in younger indi-
viduals, as a consequence of increased 
digital screen time.

“I’ve heard some of our colleagues 
say to suspect dry eye in everyone until 
proven otherwise,” said Nichols, dean and 
professor at the University of Alabama at 
Birmingham School of Optometry.

The group noted that DED diagnosis 
does not have to be complicated. Screen-
ing for symptoms and their frequency is 
key, said Hom, of Canyon City Eyecare, 
a private practice in Azusa, California.

“There is always that question, ‘If 
you’re on a deserted island and you could 
have only 1 test for dry eye, what test 
would that be?’ And my first choice would 
absolutely be case history,” he said.

“If you have an engaging way of asking 
questions, a slit lamp, and fluorescein and 
lissamine green vital dyes, those alone 
will help you diagnose basic DED,” said 
Matossian, founder and medical director 
of Matossian Eye Associates in New Jer-
sey and Pennsylvania.

Planning therapy
Participants agreed about the importance 
of a consultation to understand details of 
therapies tried in the past to identify pos-
sible reasons for patient-perceived treat-
ment failures. Educating patients is critical 
to help them understand what to expect 
from recommended treatments and that 
additional procedures or medications may 
be required in the future. 

Discussing specific treatment options, 
the group concurred that a short course 
of a topical corticosteroid plays a key role 
in quickly controlling inflammation and 
improving symptoms. They noted that 
because of the latter benefit, treatment 
with a topical corticosteroid can build 
patient confidence in the prescriber and 
may improve adherence with additional 
therapies. 

In particular, short-term treatment 
with a topical corticosteroid is useful as 
induction therapy when starting immu-
nomodulatory treatment with cyclospo-
rine or lifitegrast and for controlling epi-
sodic flares of DED.

Omega-3 supplements were considered 
to have potential benefit, but the group 
highlighted the importance of making 
specific recommendations regarding the 
dose and form of omega. Similarly, they 
advocated for giving patients specific rec-
ommendations for artificial tear products 
and instructions on frequency of use. 

For managing meibomian gland dys-
function (MGD), which affects the major-
ity of patients with DED, the panelists 
considered a dual-pronged approach as 
optimal. This involves using 1 or more 
modalities to address thickened meibum 
and gland obstruction combined with a 
treatment targeting inflammation.

Showing patients slit-lamp photos, mei-
bography images, and scores from symp-
tom questionnaires helps them to under-
stand their condition and document objec-
tive improvement with therapy.

“Patients like numbers. Dry eye 
patients want to know metrics,” Matos-
sian said.

“We have incredible products now. 
Patients can take care of their dry eye 
and do self-care better than ever. We just 
have to trust them and point them in the 
right direction,” said Tonk, assistant pro-
fessor of clinical ophthalmology and asso-
ciate medical director at Bascom Palmer 
Eye Institute at the University of Miami 
in Florida.

In the pipeline
A review of products in the clinical trial 
phase shows a robust pipeline of inves-
tigational products for DED. 

Targeting inflammation is a novel cor-
ticosteroid formulation that combines 
betamethasone with mycophenolic acid, 
which enhances the steroid’s effect to 
enable the use of a lower concentration 
of betamethasone. This product is being 
evaluated in phase 2 studies.

Reproxalap, which is entering into 
phase 3 trials, targets reactive alde-
hyde species that are implicated in 
inflammation. 

Visomitin (SkQ1 eye drops) is a cardi-
olipin peroxidation inhibitor that reduces 
oxidative stress. It is also in phase 3 
development.

Tanfanercept (HL036) is a TNF recep-
tor 1 fragment that acts by decreasing the 
release of pro-inflammatory cytokines. A 

phase 3 study did not meet its primary 
end point, and the company is currently 
considering further development. 

Silk-derived protein-4 is a protein 
derived from the silkworm cocoon that 
has been found to have anti-inflammatory 
activity by downregulating nuclear fac-
tor kappa B activation. It has been stud-
ied as a topical treatment for DED in 2 
phase 2 clinical trials.

PaniDrop contains PP-001, a nonste-
roidal immunomodulatory small mol-
ecule, and uses nanocarrier technol-
ogy to improve delivery to ocular tis-
sues. The formulation is in early clini-
cal development.

In addition, 2 investigational treatments 
target increased natural tear secretion. 

 “We have a number of anti-inflam-
matory and immunodulatory treatments 
already and several more in the pipeline,” 
Tonk said. “But I think the DED space is 
ripe for innovation in boosting natural 
tear production.”

OC-01 is a nasal spray containing the 
highly selective nicotinic acetylcholine 
receptor agonist varenicline. It stim-
ulates natural tear production by acti-
vating the trigeminal parasympathetic 
pathway. OC-01 has completed phase 3 
investigation.

AR-15512, which activates the TRPM8 
receptor, may relieve surface discomfort 
and stimulate tear production. A phase 
2b study of the product is currently 
underway.

The pipeline also includes novel agents 
for treating MGD. AZR-MD-001 is a kera-
tolytic agent targeting impacted meibum 
that is being investigated in a phase 2 
study. 

NOV03 (100% perfluorohexyloctane) is 
being studied in a second phase 3 trial as 
a treatment for MGD. It stabilizes the lipid 
layer of the tear film to reduce evapora-
tion and penetrates the meibomian glands 
where it is thought to improve the qual-
ity of meibum secretions.

ECF843, another novel investigational 
agent, is a recombinant form of human 
lubricin being investigated in a phase 2 
study. The agent aims to increase the level 
of lubricin, a naturally occurring glyco-
protein with lubricating properties that 
is reduced in dry eye. 

“We should keep our eyes on the pipe-
line. In the meantime, keep the approach 
to diagnosis and treatment simple, ask 
questions, look, and then do something,” 
Nichols said. “Use treatments in a sequen-
tial order and explain them very well to 
your patients to encourage [adherence].

Optimizing management of dry eye disease
Experts provide perspectives on current care and pipeline products
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RESTASIS® (Cyclosporine Ophthalmic Emulsion) 0.05% and  
RESTASIS MULTIDOSE® (Cyclosporine Ophthalmic Emulsion) 0.05%
BRIEF SUMMARY—PLEASE SEE THE RESTASIS® AND  
RESTASIS MULTIDOSE® PACKAGE INSERTS FOR FULL  
PRESCRIBING INFORMATION.
INDICATION AND USAGE 
RESTASIS® and RESTASIS MULTIDOSE® ophthalmic emulsion are 
indicated to increase tear production in patients whose tear production is 
presumed to be suppressed due to ocular inflammation associated with 
keratoconjunctivitis sicca. Increased tear production was not seen in patients 
currently taking topical anti-inflammatory drugs or using punctal plugs.
CONTRAINDICATIONS
RESTASIS® and RESTASIS MULTIDOSE® are contraindicated in patients 
with known or suspected hypersensitivity to any of the ingredients in the 
formulation. [see Adverse Reactions]
WARNINGS AND PRECAUTIONS 
Potential for Eye Injury and Contamination 
Be careful not to touch the container tip to your eye or other surfaces to 
avoid potential for eye injury and contamination.
Use with Contact Lenses 
RESTASIS® and RESTASIS MULTIDOSE® should not be administered while 
wearing contact lenses. Patients with decreased tear production typically 
should not wear contact lenses. If contact lenses are worn, they should 
be removed prior to the administration of the emulsion. Lenses may be 
reinserted 15 minutes following administration of RESTASIS® and RESTASIS 
MULTIDOSE® ophthalmic emulsion.
ADVERSE REACTIONS 
The following serious adverse reactions are described elsewhere in the 
labeling: Potential for Eye Injury and Contamination  
[see Warnings and Precautions] 
Clinical Trials Experience 
Because clinical trials are conducted under widely varying conditions, 
adverse reaction rates observed in the clinical trials of a drug cannot be 
directly compared to rates in the clinical trials of another drug and may not 
reflect the rates observed in practice.
In clinical trials, the most common adverse reaction following the use of 
cyclosporine ophthalmic emulsion 0.05% was ocular burning (17%).
Other reactions reported in 1% to 5% of patients included conjunctival 
hyperemia, discharge, epiphora, eye pain, foreign body sensation, pruritus, 
stinging, and visual disturbance (most often blurring).
Post-marketing Experience 
The following adverse reactions have been identified during post approval 
use of cyclosporine ophthalmic emulsion 0.05%. Because these reactions 
are reported voluntarily from a population of uncertain size, it is not always 
possible to reliably estimate their frequency or establish a causal relationship 
to drug exposure.
Reported reactions have included: hypersensitivity (including eye swelling, 
urticaria, rare cases of severe angioedema, face swelling, tongue swelling, 
pharyngeal edema, and dyspnea); and superficial injury of the eye (from the 
container tip touching the eye during administration).
USE IN SPECIFIC POPULATIONS 
Pregnancy 
Risk Summary: Clinical administration of cyclosporine ophthalmic emulsion 
0.05% is not detected systemically following topical ocular administration 
[see Clinical Pharmacology (12.3)], and maternal use is not expected to result 
in fetal exposure to the drug. Oral administration of cyclosporine to pregnant 
rats or rabbits did not produce teratogenicity at clinically relevant doses  
[see Data].
Data 
Animal Data: At maternally toxic doses (30 mg/kg/day in rats and 100 mg/
kg/day in rabbits), cyclosporine oral solution (USP) was teratogenic as 
indicated by increased pre- and postnatal mortality, reduced fetal weight 
and skeletal retardations. These doses (normalized to body surface area) are 
5,000 and 32,000 times greater, respectively, than the daily recommended 
human dose of one drop (approximately 28 mcL) of cyclosporine ophthalmic 
emulsion 0.05% twice daily into each eye of a 60 kg person (0.001 mg/
kg/day), assuming that the entire dose is absorbed. No evidence of 
embryofetal toxicity was observed in rats or rabbits receiving cyclosporine 
during organogenesis at oral doses up to 17 mg/kg/day or 30 mg/kg/day, 
respectively. These doses in rats and rabbits are approximately 3,000 and 
10,000 times greater, respectively, than the daily recommended human dose.
An oral dose of 45 mg/kg/day cyclosporine administered to rats from Day 
15 of pregnancy until Day 21 postpartum produced maternal toxicity and an 
increase in postnatal mortality in offspring. This dose is 7,000 times greater 
than the daily recommended human dose. No adverse effects in dams or 
offspring were observed at oral doses up to 15 mg/kg/day (2,000 times 
greater than the daily recommended human dose).
 

Lactation 
Risk Summary
Cyclosporine is known to appear in human milk following systemic 
administration, but its presence in human milk following topical treatment 
has not been investigated. Although blood concentrations are undetectable 
following topical administration of cyclosporine ophthalmic emulsion 0.05% 
[see Clinical Pharmacology (12.3)], caution should be exercised when 
RESTASIS® and RESTASIS MULTIDOSE® are administered to a nursing 
woman. The developmental and health benefits of breastfeeding should 
be considered along with the mother’s clinical need for RESTASIS® and 
RESTASIS MULTIDOSE® and any potential adverse effects on the breast-fed 
child from cyclosporine.

Pediatric Use
Safety and efficacy have not been established in pediatric patients below the 
age of 16.

Geriatric Use
No overall difference in safety or effectiveness has been observed between 
elderly and younger patients.

NONCLINICAL TOXICOLOGY
Carcinogenesis, Mutagenesis, Impairment of Fertility
Carcinogenesis: Systemic carcinogenicity studies were carried out in male 
and female mice and rats. In the 78-week oral (diet) mouse study, at doses of 
1, 4, and 16 mg/kg/day, evidence of a statistically significant trend was found 
for lymphocytic lymphomas in females, and the incidence of hepatocellular 
carcinomas in mid-dose males significantly exceeded the control value.

In the 24-month oral (diet) rat study, conducted at 0.5, 2, and 8 mg/kg/
day, pancreatic islet cell adenomas significantly exceeded the control rate 
in the low-dose level. The hepatocellular carcinomas and pancreatic islet 
cell adenomas were not dose related. The low doses in mice and rats are 
approximately 80 times greater (normalized to body surface area) than 
the daily human dose of one drop (approximately 28 mcL) of cyclosporine 
ophthalmic emulsion, 0.05% twice daily into each eye of a 60 kg person 
(0.001 mg/kg/day), assuming that the entire dose is absorbed.

Mutagenesis: Cyclosporine has not been found to be mutagenic/genotoxic 
in the Ames Test, the V79-HGPRT Test, the micronucleus test in mice and 
Chinese hamsters, the chromosome-aberration tests in Chinese hamster 
bone-marrow, the mouse dominant lethal assay, and the DNA-repair test in 
sperm from treated mice. A study analyzing sister chromatid exchange (SCE) 
induction by cyclosporine using human lymphocytes in vitro gave indication 
of a positive effect (i.e., induction of SCE).

Impairment of Fertility: No impairment in fertility was demonstrated in studies 
in male and female rats receiving oral doses of cyclosporine up to 15 mg/kg/
day (approximately 2,000 times the human daily dose of 0.001 mg/kg/day 
normalized to body surface area) for 9 weeks (male) and 2 weeks (female) 
prior to mating.

PATIENT COUNSELING INFORMATION
Handling the Container
Advise patients to not allow the tip of the container to touch the eye or any 
surface, as this may contaminate the emulsion. Advise patients to not touch 
the container to their eye to avoid the potential for injury to the eye. 
[see Warnings and Precautions]

Use with Contact Lenses
RESTASIS® and RESTASIS MULTIDOSE® should not be administered while 
wearing contact lenses. Patients with decreased tear production typically 
should not wear contact lenses. Advise patients that if contact lenses are 
worn, they should be removed prior to the administration of the emulsion. 
Lenses may be reinserted 15 minutes following administration of RESTASIS® 
and RESTASIS MULTIDOSE® ophthalmic emulsion. 
[see Warnings and Precautions]

Administration
Advise patients that the emulsion from one individual single-use vial is to be 
used immediately after opening for administration to one or both eyes, and 
the remaining contents should be discarded immediately after administration.

Advise patients to read the Instructions for Use for detailed first-time use 
instructions for the multidose bottle.
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© 2017 Allergan. All rights reserved. 
All trademarks are the property of their respective owners.
RES103567_v3  09/17  
Patented. See www.allergan.com/products/patent_notices 
Made in the U.S.A.

011223_RST_Drops_OptometryTimes_Ad_10.5x13.75_ST_Outlined.indd   2011223_RST_Drops_OptometryTimes_Ad_10.5x13.75_ST_Outlined.indd   2 6/22/21   11:11 AM6/22/21   11:11 AM



Diabetes as a 
neurodegenerative disease
Diabetes has long been considered 
both a vasculopathic and neuro-
pathic disease with the prevailing 
thinking that retinopathy is the pri-
mary event and neurodegeneration 
occurs subsequent to microvascular 
impairment. However, results from 
recent studies show that degener-
ation of the inner retina, termed 
diabetic retinal neurodegeneration 
(DRN), may precede the funduscopic 
signs of diabetic retinopathy.10-12 

These neuropathic changes 
include apoptosis of retinal neuro-
nal cells, glial cell activation, gluta-
mate excitotoxicity, decrease in neu-
roprotective factors, and impairment 
of neurovascular coupling.2,10 DRN 
can be detected clinically using opti-
cal coherence tomography (OCT) to 
show thinning of the peripapillary 
retinal nerve fiber (pRNFL) layer and 
ganglion cell complex.10-13 These neu-
rodegenerative changes, in addition 
to other impairments related to dia-
betes, can confound the assessment 
for glaucoma.

Clinical glaucoma findings 
Diabetes affects both the inner and outer ret-
inal structures with subsequent impairment, 
as well as other ocular structures that can 
potentially affect the evaluation for glaucoma. 
These changes can be seen clinically in intra-
ocular pressure (IOP) measurements, pachym-
etry, visual field testing, and OCT scans.

IOP has been shown to be higher in patients 
with diabetes.5,14,15 Several hypotheses offered 
in support of this finding are that higher IOPs 
seen in patients with diabetes may be related 
to a slightly thicker central corneal thickness 
(CCT), changes in the biomechanical proper-
ties of the cornea, or a decrease in aqueous 
outflow because of alterations of the trabec-
ular meshwork caused by an accumulation 
of advanced glycation end products.15 How-
ever, the IOP difference seen in patients with 
diabetes vs patients without diabetes is rela-
tively small and likely not clinically relevant. 
The CCT of individuals with diabetes are also 
slightly thicker than those without diabetes, 
albeit also by a small and likely nonclinically 
relevant amount.15 However, results from a 
small cross-sectional study found the increased 
CCT seen with increasing severity of periph-
eral neuropathy to be clinically significant.16

Diabetic retinopathy is often an exclusion 
factor in glaucoma trials largely because of the 
known impact of retinopathy on visual field 

studies and the retinal nerve fiber 
layer. However, visual field defects 
in patients with diabetes have also 
been shown to occur in the absence 
of retinopathy, suggesting that neu-
roretinopathy occurs prior to visible 
retinal lesions.18 These defects are 
more readily seen with frequency 
doubling technology and short 
wavelength automated perimetry vs 
standard automated perimetry.17-19

OCT is used in glaucoma eval-
uation to image structural dam-
age from glaucomatous optic neu-
ropathy. However, thinning of the 
pRNFL and ganglion cell layer 
(GCL) thickness is not specific to 
glaucoma. An overlap of OCT find-
ings from DRN exists that can con-
found the assessment of glaucoma. 
Results of studies evaluating pRNFL 
in patients with diabetes have iden-
tified a reduction in pRNFL thick-
ness compared with age-matched 
norms even in patients without 
active diabetic retinopathy.20,21 

In a meta-analysis of stud-
ies examining pRNFL of patients 
with preclinical diabetic retinopa-

thy, pRNFL thinning was more extensive in 
the superior and inferior quadrants than the 
nasal and temporal quadrants, similar to that 
seen in patients with glaucoma.12 Superotem-
poral retinal nerve fiber layer defects have also 
been identified in patients with diabetes with 
or without active diabetic retinopathy and are 
believed to be secondary to DRN.20 

In addition, the normative data in OCT 
instruments excludes patients with diabe-
tes or active diabetic retinopathy. Therefore, 
when evaluating OCT pRNFL thickness in 
patients with diabetes, extra caution should 
be taken when comparing to the instrument’s 
color-coded normative database. 

Ganglion cell analysis has been found to be 
comparable to pRNFL in the diagnosis of glau-
coma.22 OCT scans concentrate on the macu-
lar GCL thickness because the macula has the 
highest density of retinal ganglion cells.23 How-
ever, diabetes can damage the macula from 
diabetic macular edema (DME) and macu-
lar ischemia. Similar to pRNFL thickness in 
patients with diabetes, the GCL is thinner in 
those with diabetes compared with healthy 
controls even in the absence of diabetic reti-
nopathy.24-25 The early damage to the neural 
retina from DRN is independent of, and occurs 
before, diabetic vascular changes. The pattern 
of ganglion cell-inner plexiform layer (GCIPL) 
loss from diabetes has been found to be dif-
fuse and involves all sectors.25

TAKE-HOME MESSAGE Results from some population-based 
studies have suggested an association between primary 
open-angle glaucoma and diabetes. The assessment of glaucoma 
in patients with diabetes is challenging because of diabetic-related 
structural abnormalities. Diabetes-induced neurodegeneration and 
glaucoma both lead to similar pathologic processes. Further-
more, treatment of diabetic retinopathy may impact glaucoma 
management.
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Figure 1.  
A 78-year-old Black male was diagnosed with type 2 diabetes for 
20 years and followed as a glaucoma suspect based on optic nerve 
appearance. No signs of diabetic retinopathy appear in either eye. 
Cirrus optical coherence tomography (OCT) optic nerve head and retinal 
nerve fiber layer analysis demonstrate thin peripapillary retinal nerve 
fiber layer in multiple sectors OU. Cirrus SD-OCT ganglion cell analysis 
exhibits abnormal thin ganglion cell-inner plexiform layer (GCIPL) in all 
sectors in both eyes. Visual fields are clear and do not correlate with 
OCT findings. OCT changes are presumed to represent diabetic retinal 
neurodegeneration and not glaucoma damage. 

Color fundus photograph of right eye. Moderate cup-to-disc ratio with 
larger disc size. No signs of diabetic retinopathy. 

Figure 2.  
Color fundus photograph OS. Moderate cup-to-disc ratio with larger disc 
size. No signs of diabetic retinopathy.
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Newer technology such as OCT-angiography (OCTA) pro-
vides insight on structural and angiographic changes in diabe-
tes and glaucoma. Evaluation of peripapillary capillary density, 
superficial capillary plexus density, and deep capillary plexus 
density reveals no differences in the 2 conditions because both 
lead to significant capillary density loss. This overlap of OCTA 
findings of glaucoma and diabetes demonstrates that although 
the mechanisms of inciting injury on the retinal ganglion cells 
are different, the pathologic process results in similar modes 
of neuroretinal inflammation and degeneration.26 

Treatment considerations 
Treatment of diabetic retinopathy primarily includes laser pho-
tocoagulation and anti-vascular endothelial growth factors (anti-
VEGF). Conventional panretinal photocoagulation (PRP) for 
the treatment of proliferative diabetic retinopathy (PDR) has 
been found to cause an increase in pRNFL and macular GCL 

Figure 3.  
Cirrus SD-OCT optic nerve 
head and retinal nerve 
fiber layer analysis with 
abnormal thin retinal nerve 
fiber layer involving superior 
and temporal quadrants OD 
and superior, temporal, and 
inferior quadrants OS. 

Figure 4.  
Cirrus SD-OCT ganglion cell 
analysis with abnormal thin 
GCIPL in all sectors OU. 

Figure 5.  
Cirrus SD-OCT macular cube 
analysis with normal central 
subfield thickness but thin 
parafoveal region OU. 

thickness initially after treatment because 
of inflammation and edema. The upregula-
tion and expression of VEGF after PRP likely 
contributes to not only an increase in mac-
ular GCL thickness, but also overall macu-
lar thickness.27,28 An increase in pRNFL and 
macular GCL thickness can mask underly-
ing glaucomatous damage. However, months 
after PRP treatment a subsequent decrease in 
pRNFL and macular GCL thickness occurs 
because of apoptosis from continuous low-
grade inflammation or damage to the ret-
inal layer from dissipation of laser energy 
and consequent thermal damage.27 

Results from studies have shown the 
reduction in pRNFL thickness can continue 
up to 3 years post PRP.29 However, newer 
lasers such as pattern scanning laser or Pas-
cal system have less impact on pRNFL and 
macula thickness because of less thermal 
damage to the retinal layers.30-31

Anti-VEGF intravitreal injections have 
become the treatment of choice for center-in-
volving DME and play a role in the manage-
ment of PDR.32,33 However, it has been pro-
posed that VEGF-A has neuroprotective, neu-
rotrophic, and neurodevelopmental proper-
ties. Therefore, the use of anti-VEGF may 
exacerbate retinal ganglion cell death, espe-
cially in eyes at risk for or with glaucoma-
tous damage.34 

Additionally, repeated intravitreal injec-
tions of anti-VEGF have been found to cause 
sustained elevation of IOP in 6% of patients. 
This is believed to be an immunological reac-
tion related to inflammation and can signifi-
cantly impact patients with glaucoma and 
increase the risk for progression and their 
management of IOP control.35

Conclusion
The relationship of diabetes and glaucoma is 

complex. Laboratory studies and the patho-
physiology of the 2 conditions suggest they 
are strongly related. The mechanism of dia-
betes-induced neurodegeneration and glau-
coma lead to similar pathologic processes 
that may be difficult to differentiate clini-
cally. In addition, the treatment of diabetic 
retinopathy may impact and confound the 
assessment for glaucoma. 

Further studies are needed to better under-
stand the direct relationship of the 2 condi-
tions. Clinicians should consider the impact 
of diabetes on the assessment and manage-
ment of their patients with glaucoma.  
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Figure 6a and 6b.  
Humphrey SITA-Standard 24-2 visual field with non-specific and non-repeatable shallow 
defects in both eyes. 
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I
n recent years, progress in treatment options 
for patients with multiple myeloma (MM) 
has led to markedly improved survival.1,2 
However, most patients with MM—a disease 

marked by accumulation of malignant plasma 
cells in the bone marrow—have multiple relapses, 
followed by increasingly shorter remissions. 
In addition to complications that include renal 
insufficiency, anemia, and bone damage, MM can 
cause ocular sequelae. MM therapies may also be 
associated with ocular adverse events. Here are 3 
things you should know about ocular toxicity in 
patients with relapsed/refractory  
multiple myeloma.

1 MM and treatment 
effects may create 
need for eye care.

Most reports of ocular com-
plications in patients with MM have described 
proptosis, although cases of unilateral vision loss, 
macular detachment and retinal hemorrhage, optic 
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Things You Should Know About 
Treatment-Related Ocular Toxicity  
in R/R Multiple Myeloma3

 ɋ proptosis 
 ɋ macular 

detachment 

 ɋ optic nerve 
compression 

 ɋ vision loss

Complications seen 
in MM include:
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nerve compression, and excessive tear production 
have also been reported in these patients.3

Patients with MM are commonly treated with 
proteasome inhibitors (eg, bortezomib), immu-
nomodulators (eg, thalidomide, lenalidomide), 
and steroids (eg, dexamethasone, prednisolone).2 
A 2015 paper described 24 reports of chala-
zia that developed in patients approximately 3 
months, on average, after initiating bortezomib 
therapy.4 In all cases, chalazia improved or 
resolved upon discontinuation of bortezomib. 
The authors hypothesized that systemic inflam-
mation related to bortezomib-induced release of 
proinflammatory cytokines was a key factor in 
these cases. In addition, cutaneous reactions are 
a known adverse event associated with bortezo-
mib, and meibomian glands and skin may share 
molecular targets of bortezomib.4,5 

The antibody-drug conjugate (ADC) belan-
tamab mafodotin, approved for adults with re-
lapsed/refractory MM who have received at least 
4 prior therapies (including an anti-CD38 mono-
clonal antibody, a proteasome inhibitor, and an 
immunomodulator), is associated with ocular 
toxicity that restricts its availability through a 
Risk Evaluation and Mitigation Strategy (REMS) 
program.6 

2 Keratopathy is 
common, often 
reversible with newer 
ADC.

Belantamab mafodotin received accelerat-
ed approval based on the open-label, phase 2 
DREAMM-2 trial, in which adults (n = 196) 
received infusions of a lower or higher dose every 
3 weeks until disease progression or unaccept-
able toxicity occurred.7,8 Dose delays or reduc-
tions were allowed in cases of toxicity. Grade 1 
to 2 keratopathy or corneal epithelial changes 

occurred in 43% of the lower-dosage group, and 
grade 3 events were seen in 27%.8 Keratopathy led 
to dose reductions in approximately one-quarter 
of patients and dose delays in nearly half.

An analysis of patients who received the 
lower dosage—2.5 mg/kg, which became the 
approved recommended dosage—found that 
microcyst-like epithelial changes (MECs) of any 
grade occurred in 72% of patients.9 

These appeared as bilateral diffuse lesions on 
slit-lamp microscopy and showed hyperreflective 
material on in vivo confocal microscopy. The me-
dian time to onset was 37 days, and more patients 
developed MECs with each therapy administra-
tion. Most patients with MECs (72%) had symp-
toms including blurred vision, dry eye, and/or 
decrease in best-corrected visual acuity (BCVA) 
of ≥2 lines. However, MECs could be managed by 
changing the belantamab dose (delays or reduc-
tions) and generally resolved following comple-
tion of belantamab treatment.

Belantamab is thought to enter corneal 
epithelial cells in the basal layer, initiating 
apoptosis of the cells. Migration of these cells 
centrally toward the visual axis can cause blurring 
and decreased BCVA. Gradually, the affected cells 
are replaced by new epithelial cells.9

3 Monitoring, 
supportive care 
advised for managing 
ocular adverse events.

Farooq et al recommend the following approach 
for management of belantamab mafodotin–re-
lated ocular adverse events in patients with 
relapsed/refractory MM, with eye-care providers 
working in conjunction with the treating hema-
tologist/oncologist:9

 ❚ Grade 1 findings on the Keratopathy and Visual Acuity 
(KVA) scale (mild superficial keratopathy/ 
1-line decrease in Snellen visual acuity): Continue 
belantamab at current dose

 ❚ Grade 2 findings (moderate superficial keratopathy/ 
2- to 3-line decrease in BCVA but Snellen visual 

acuity not worse than 20/200): Withhold treatment 
until corneal findings and BCVA improve to Grade 1 or 
better, then resume at same dose

 ❚ Grade 3 findings (severe superficial keratopathy/ 
>3-line decrease in BCVA but Snellen visual acuity 
not worse than 20/200): Withhold treatment until 
corneal findings and BCVA improve to Grade 1 or  
better, then resume at reduced dose 

 ❚ Grade 4 findings (corneal epithelial defect/Snellen 
visual acuity worse than 20/200): Consider discontin-
uing treatment, with potential resumption at reduced 
dose if patient improves to Grade 1 or better.

Any belantamab dosage modification should 
be based on the eye-care clinician’s report of the 
worst corneal examination finding or visual acuity 
change in the worst affected eye. The authors 
also recommend slit-lamp microscopy and visual 
acuity examinations for patients using belantamab 
at baseline, before each treatment cycle, and in the 
case of worsening symptoms. Preservative-free 
lubricant eye drops at least 4 times daily are 
recommended from initiation to end of treatment, 
and contact lens use should be avoided unless 
directed by the eye-care professional.9 In addi-
tion, during the DREAMM-2 trial, patients were 
allowed to wear cooling eye masks at the start of 
infusion to potentially reduce the chance of ocular 
side effects.8
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“It is incredibly important to use 
a team-based approach in the 
treatment of multiple myeloma 
patients. Close coordination and 
an open line of communication 
... is essential for early detection 
of the keratopathy, initiation 
of appropriate treatment to 
resolve keratopathy quickly, and 
reassurance for patients when 
these distressing symptoms occur.”   

—Shaily Shah, MD

 of patients in DREAMM-2 on 
approved dosage had specific 
corneal epithelial changes
 of this group had symptoms 
such as blurred vision, dry eye, or 
BCVA decrease
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1  Multiple myeloma may directly affect the eye in all of the following ways except which one?  

A. Orbital proptosis
B. Unilateral vision loss

C. Dry eye disease 
D. Macular detachment

2  The Keratopathy and Visual Acuity (KVA) scale is used to determine the belantamab mafodotin 
dose. Which of the following is the recommended change in dose for grade 1 keratopathy?

A. Consider treatment discontinuation
B. Continue treatment at the same dose 

C. Continue treatment at a reduced dose
D. Withhold dose until grade improves 

3  Supportive eye care for patients on belantamab mafodotin therapy includes all of the following 
except which one?

A. Avoid contact lenses
B. Prescribe vitamin A supplements 

C.	Preservative-free	artificial	tears
D. Cooling eye mask during infusion

 

Claim Your CE Credit at:
gotoper.com/go/od-myeloma21ocular

To learn more about this topic, including roles the optometrist can play in providing 
multidisciplinary management of ocular toxicities in patients with relapsed/

refractory multiple myeloma, go to gotoper.com/online-cme-activities/oncology-
consultations/oc-myeloma21ocular
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By James R. Embrey Jr, JD

A
s of early May 2021, about 152 million 
Americans had received at least 1 dose of a 
COVID-19 vaccine and about 115 
million people were fully vac-

cinated, according to the Centers for 
Disease Control and Prevention (CDC). 

As the long lines of patients seeking 
a lifesaving vaccine begin to shorten, 
the physicians, nurses, pharmacists, 
medical technicians, and other health 
care professionals who have been 
working tirelessly to administer all 
those shots in the arm are bracing for 
a new threat: liability lawsuits. Most 
of the risk of medical malpractice liti-
gation related to COVID-19 vaccines comes from 
the possibility that staff did not follow their own 
best practices, and this risk can be greatly reduced 
by meticulous adherence to procedures. 

Here are a few things a medical practice needs 
to know and prepare for as the public health cam-
paign to quickly administer COVID-19 vaccines 
spurs a wave of litigation. 

Who is covered by the PREP Act
The Public Readiness and Emergency Prepared-
ness (PREP) Act provides immunity from legal lia-

bility for covered persons who work on 
the development, testing, manufactur-
ing, and distribution of the vaccine (eg, 
wholesalers, retailers, repackers, and 
common and contract carriers), plus 
those who are authorized to adminis-
ter or dispense the vaccine. 

As part of the public health push to 
get more people vaccinated quickly, 
several amendments to the PREP Act 
have expanded the list of profession-
als qualified to administer the vac-
cine. In addition to physicians, phy-

sicians’ assistants, nurses, and emergency med-
ical technicians, the list now includes dentists, 
podiatrists, veterinarians, midwives, health care 
students trained on vaccine injections, recently 
retired professionals, and others.

Testing the PREP Act’s immunity 
There is much confusion and uncertainty about 

whether normal medical malpractice insurance 
covers litigation related to the COVID-19 vaccines. 

If a professional is authorized to administer vac-
cines, they would be a “qualified person” under 
the PREP Act’s immunity, so it may be a moot 
point; however, if a lawsuit is filed against a vac-
cine administrator, they would still need a defense 
attorney to file the necessary motions to dismiss 
while invoking the PREP Act. This costs money. It 
is anticipated that these types of lawsuits would 
fall under medical malpractice or ordinary neg-
ligence, depending on the wording of the com-
plaint. In any event, a practitioner should have 
this discussion with their insurance carrier to 
ensure coverage exists in the event that a law-
suit is filed against them. 

Despite the PREP Act’s broad immunity cov-
erage, plaintiffs’ attorneys have already been fil-
ing complaints in many jurisdictions to test the 
waters for possible wins that could set precedent 
in other venues. Litigation may be likely around 
the 1 exception to the PREP Act in which liabil-
ity immunity gets suspended: death or serious 
physical injury caused by “willful misconduct.” 

To overcome the willful misconduct hurdle, a 
plaintiff must show that the vaccine administra-
tor acted intentionally to achieve a wrongful pur-
pose, knowingly without legal or factual justifi-
cation, and in disregard of a known or obvious 
risk that is so great as to make it highly probable 
that the harm will outweigh the benefit—all of 
which results in serious physical injury or death. 
Serious injuries include those that are life-threat-
ening, permanently impair a body function, per-
manently damage a body structure, or require 
medical intervention to avoid such permanency. 
Even if isolated cases exist in which serious injury 
or death can be conclusively tied directly to the 
administration of a COVID-19 vaccine, those indi-
viduals may be eligible to receive compensation 
through the Countermeasures Injury Compen-
sation Program.

Follow the CDC’s Vaccine Toolkit 
Medical practices must be able to demonstrate 
that they have fully trained their staff and adopted 
protocols to carefully follow the CDC’s COVID-19 

COVID-19 vaccines and medical liability:  
What physicians need to know
Follow the CDC’s Vaccine Toolkit and stay current on evolving CDC guidelines

TAKE-HOME MESSAGE As the demand for 
vaccines for COVID-19 vaccines decreases, many health 
care professionals are now preparing for the possibility 
of being sued for not following their own best practice. 
ODs should follow the CDC’s Vaccine Toolkit, stay cur-
rent on evolving CDC guidelines, document everything, 
preserve records, and engage legal counsel early. 

JAMES R. EMBREY 
JR, JD, is a partner 
with Hall Booth 
Smith, PC. 
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Vaccine Storage and Handling Toolkit. Those 
guidelines were developed in collaboration 
with vaccine manufacturers, scientific stud-
ies, and public health officials and are revised 
or updated periodically. 

Each practice should write and adopt stan-
dard operating procedures for vaccine storage 
and handling and document the dates of staff 
training for each person who will be involved 
in their vaccine program. 

Stay current on evolving CDC 
guidelines 
It is also important to look for and adopt updated 
guidelines from the CDC when they are issued. 

The early toolkits didn’t address the impor-
tance of maintenance and temperature valida-
tion checks to vaccine storage units, for exam-
ple, but that concern is addressed in the 65-page 
toolkit released in March 2021. 

A faulty seal on the door of a cold storage 
unit could compromise the potency of the vac-
cine, and dormitory-style combination refrig-
erator/freezer units are specifically banned. 
Practices must use only purpose-built or phar-
maceutical-grade units.

Document everything 
As always, the best defense is a good offense. 
Encourage al l staff to have meticulous 
record-keeping practices and proactively look 
for opportunities to spot-check or conduct dou-
ble verification of important data or documents. 
Something as simple as sloppy handwriting 
could be problematic in front of a jury. A care-
lessly scribbled 9 might look like a 7 on first 
glance, for example. If there is any doubt, pause, 
double-check, and verify. 

Preserve records 
Should a patient complaint or threat of a law-
suit or litigation occur, ensure that all staff 
follow protocols for preserving patient charts, 
check-in and release logs, handwritten notes, 
notes about verbal conversations, voicemails, 
emails, and other records that will be dis-
coverable. Never alter a record or perform an 
unscheduled records purge. 

Engage legal counsel early 
Every physician practice should be working 
proactively with an attorney who is experi-
enced in medical malpractice and liability lit-
igation defense to plan and prepare for possi-
ble COVID-19 vaccine litigation. That prepa-
ration should include a comprehensive review 
of current policies, procedures, staff training, 
documentation practices, and other areas of 
potential exposure. Putting a solid plan in place 
improves the defensibility of any claim that 
could arise and allows health care profession-
als to deal with possible litigation in a more 
confident way.
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Hayden also features amber rose gold finish with adjustable temple tips and 100% biocompatible, 
hypoallergenic, and nickel-free frames. Available in brown/gold, red/green, blue/pink, green/light blue, 
and purple/lavender color options. 

Sefton features a futuristic design and weighs only a few grams for lightweight comfort. Available in 
blue/red, blue/gray, dark green/light green, purple/magenta, and gray/blue color options. 

By Brooke Beery 

Blackfin’s black edition collection welcomes new, nano-plated optical models finished with a 
polished, gold coating. According to the company, nano-plating makes the glasses shiny, durable, 
and resistant to wear through a sublimation process, and every pair is reinforced with titanium.

Blackfin introduces new 
black edition models

InDispensable

Danzica pairs the newest amber rose gold finish with flexible beta titanium temples and tilting nose 
pads made of medical-grade PVC. Available in brown/gold, blue/pink, red/magenta, white/pink, and 
green/light blue color options.
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DRY EYE MASKS

 

Introducing the Wizard Research Patent Pending Electric Heated Dry Eye Mask.
THE NEW GOLD STANDARD IN TREATING CHRONIC DRY EYE

One World Trade Center
New York, NY 10007

213.471.8050
www.DryEyeMask.com

To Become a Reseller: 
Help@DryEyeMask.com

$50 Wholesale / $99.99 Retail

BILLING SERVICES

https://www.nynab.com
https://www.dryeyemask.com


Changing Sight, Overnight™
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Recommend longer-lasting, 
preservative-free dry eye relief1*

Introducing 
HydroBoost Technology

An exclusive combination that helps 
retain the lubricants, for relief to 

patients who need it most1

The Relief Is Real®

*Vs SYSTANE  ULTRA Lubricant Eye Drops.
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HP-GUAR
Forms a cross-linked meshwork 

on the surface of the eye to 
hold lubricants in place2
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SODIUM HYALURONATE
Naturally occurring moisture substance 
found in tears that helps the lubricants 
to provide longer-lasting hydration1,3*

2

2009C784 US-SYH-2000026 SYH PF Longer-Lasting ECP JA.indd   12009C784 US-SYH-2000026 SYH PF Longer-Lasting ECP JA.indd   1 9/10/20   10:07 AM9/10/20   10:07 AM

https://www.alcon.com



