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As the calendar turns to November, excitement is mounting for the 
annual conference of the American Academy of Optometry, mark-
ing the year’s largest meeting in optometry. 

This in-person event is scheduled for November 3 to 6 at the 
Boston Convention and Exhibition Center, with a Best of Academy 
2021 Boston virtual meeting scheduled for December 3 to 5. Be 
sure to follow the Optometry Times® website and social channels for 
conference coverage.

Until then, please check out our November issue.
Contact lens overwear can lead to both short- and long-term 

consequences. Diana Canto-Sims, OD, highlights an interesting 
case of a patient presenting with ocular issues from the overuse of 
contact lens for months (page 6).

Turning to the ocular surface, Selina R. McGee, OD, FAAO, 
takes a closer look at acquired blepharoptosis and explains why 
adding this screening as part of your routine examination has 
value (page 8).

In our cover story, Andrew Meagher, OD, and Andrew Gurwood, 
OD, FAAO, weigh in on branded and generic topical medications 
for the treatment of glaucoma. The use of generic medications 
to save the medical economy is reasonable. However, clinicians 
should be informed when they are substituted for brand medica-
tions so patients can be monitored closely for possible treatment 
failure (page 13).

In technology, Oliver Kuhn-Wilken, OD; and Tracy Schroeder 
Swartz, OD, MS, FAAO, offer a guide to the latest presbyopia-cor-
recting IOLs. The latest offerings create myriad options for patients 
who desire freedom from glasses (page 22).

Focusing on retina, A. Paul Chous, OD, MA, FAAO, shares a case 
report of optic disk swelling in an asymptomatic patient with dia-
betes. Diabetic papillitis is a relatively rare condition encountered 
in both type 1 and type 2 diabetes (page 30).

The presbyopic therapeutic landscape is rapidly expanding, with 
many companies looking to provide long-term near visual relief. 
Very soon, we will have a drop to offer patients relief from the pres-
byopic plague, says Marc R. Bloomenstein, OD, FAAO (page 35).

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

Mike Hennessy Sr,
chairman and founder of Optometry Times®’
parent company, MJH Life Sciences™

TIME TO CONNECT 
WITH COLLEAGUES 
THIS FALL SEASON
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OPTIC NEURITIS AND 
COVID-19 VACCINE 
CONNECTION?

A
t this stage, most 
people have decided 
whether they will get 
a COVID-19 vaccine. I 

am happy that the number of 
people in the United States—
specifi cally my home state of 
Georgia—who are fully vacci-
nated continues to go up. So I 
suppose people are still being 
persuaded. 

After-hours phone call
I received a phone call a 
couple weeks ago around 9:30 
PM . When you own a 2-lane 
practice with 5 employees, the 
after-hours line is straightfor-
ward: Someone calls, and my 
left pocket vibrates. This call 
came from a woman in her 20s 
who was complaining of odd 
visual disturbances and a feel-
ing of pressure around her left 
eye, which started 3 days after 
receiving her second COVID-19 
vaccine. 

I met her at my offi ce 
around 9:45 PM that night. 
Her medical history was unre-
markable. She had a history of 
diabetes on 1 side of the family 
and wore glasses at times. She 
stated these symptoms were 
gradually worsening over the 
past 24 hours and that she was 
becoming concerned. 

Entering visual acuities 
unaided were 20/25 in the 
right eye and 20/30 in the 
left. IOPs were in the teens 

in each eye. Confrontation 
visual fi elds were full in each 
eye, and extraocular muscle 
function was normal. Amsler 
grid testing revealed a splotchy 
relative scotoma in the left 
eye’s central vision. 

Dilated fundus examination 
showed an unremarkable right 
eye and a very swollen optic 
nerve in the left eye. Then 
came the questions in light of 
an optic neuritis diagnosis. I 
asked whether she was sure 
this started after her COVID-19 
vaccine. She was certain. I 
asked whether she felt numb-
ness or tingling or experienced 
heat intolerance. That is when 
we hit the nail on the head. 
She reported feeling numb-
ness in her legs for years, 
which was exacerbated by too 
much time on her feet. She 
was referred to a neurologist 
for a multiple sclerosis work-
up several years ago but did 
not keep the appointment. 

I informed the patient 
that multiple sclerosis was 
high on the list of differential 

diagnoses, and I was able to get 
her into the hospital the next 
morning for treatment and 
a subsequent work-up. She 
wanted my opinion on wheth-
er this had anything to do with 
the vaccine. My response was 
straightforward and honest. 
The short answer was that 
I, frankly, did not know but 
was intrigued by the timing. 
However, my most educated 
guess was that the cause of 
this infl ammation to her optic 
nerves had likely been brewing 
since before the vaccine exist-
ed. I look forward to hearing 
stories you may have regarding 
COVID-19 and patients’ eyes. 
Drop us an email or fi nd us on 
social media. 

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

I asked whether 
she was sure this 
started after her 
COVID-19 vaccine. 
She was certain.
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CONTACT  L ENSES

Contact lens overwear leads to 
short-term, long-term consequences
A patient presents with ocular issues from the overuse of contact lens for months

Diana Canto-Sims, OD

“When in doubt, take ‘em out.” That phrase 
should be put on at least three billboards in 
every county in America. 

You can see where this is headed …
I was having somewhat of an interval in 

the middle of a busy afternoon when a patient 
— who was new to us — walked in with a red 
eye. She was a 47-year-old African American 
female who wore contact lenses and had been 
experiencing contact lens intolerance, redness, 
burning, and light sensitivity in her right eye 
for about three weeks. 

Her medical history was remarkable for sys-
temic hypertension of several years’ duration 
for which she was taking an angiotensin-con-
verting enzyme (ACE) inhibitor. She reported 
no known medication allergies. 

She did report a history of “eye issues” in 
both eyes off and on for several years and that 
she wore her soft contact lenses continuously 
for a month or two before removing them. 

She had no idea how old her current contact 
lenses were.

Patient examination
Entering visual acuities (VA) through her habit-
ual soft contact lenses was 20/25-1 in the right 
eye and 20/20-1 in the left. Pupil function was 
unremarkable for each eye. Examination of her 
left eye’s anterior segment was unremarkable 
except for seven old stromal scars. Two were 
near her visual axis. Her right eye’s anterior 
segment was remarkable for grade 1+ injection 
of her bulbar conjunctiva. 

Her cornea was remarkable for diffuse 
superfi cial punctate keratopathy (SPK) affect-
ing her central cornea and some fl uorescein 
staining around her limbus (see Figure 1). 
There was no active ulceration. There were 
fi ve old and inactive stromal scars. Intraocular 
pressure (IOP) by means of rebound tonometry 
was 19 mmHg in the right eye and 18 mmHg in 
the left. 

At that point, I explained to the patient that 
over-wearing her contact lenses was the cause 
of the infl ammation and its ensuing signs and 
symptoms. I advised her to discard her current 
contact lenses and to wear spectacles only at 
least while I treated her. 

She then informed me that she had no spec-
tacles and had not had any for one or two years. 
I asked her if she could get by with a contact in 
just her left eye (the unaffected one). She said 
she had tried that before and that she could not 
handle it due to headaches. 

I asked her what the powers of her contact 
lenses were, and she did not know. So, I placed 
her behind the phoropter, completed a quick 
dry retinoscopy, and refracted her to -3.50 DS 
in the right eye and -4.00 DS in the left. 

I gave her a copy of her prescription and 
advised her to go to an optical in town that had 

same-day service on new spectacle prescrip-
tions and to get some that day. I also gave her a 
sample of a topical fl uoroquinolone to be used 
every two hours while awake and invited her 
to return the following day for me to recheck 
her eyes. 

The following day, she did return. She had 
not purchased any spectacles and was not 
wearing any contact lenses. 

She stated that her eye felt much better 
since starting the drops. Entering VAs unaided 
were 20/200 in each eye. Behind the phoropter 
they were 20/20-1 in each eye. Pupil function 
was again unremarkable, and IOP was 16 
mmHg in the right eye and 18 mmHg in the 
left. The bulbar conjunctival injection in her 
right eye was now trace. Her SPK in the central 
cornea was resolved, and her limbal staining 
was much improved. 

At that point, I instructed her to continue 
her drops every two hours while awake in the 
right eye and invited her back in two days for 
another follow-up appointment. 

I have not seen nor heard from her since.

Conclusion 
My tentative long-term plan for this patient 
would be to get her eyes back to baseline, and 
then explain to her that spectacles would be 
best moving forward. 

If she insisted on contact lenses, I would 
implore her to wear nothing expect for daily 
disposables and to wear them as instructed. 

Eyes can be relatively straightforward from 
time to time. The patients to whom they belong 
can be a different story.

DIANA CANTO-SIMS, OD, 
is in practice with her husband 
in Chicago. 
dianacanto@hotmail.com

Figure 1. The patient’s right ocular surface 
stained with sodium fl uorescein. Note the 
superfi cial punctate keratopathy (SPK) 
towards the center of the cornea as well 
as limbal staining. 
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OCULAR  SURFACE  D I S EASE

Taking a closer look at 
acquired blepharoptosis
Why adding this screening as part of 
your routine examination has value

By Selina R. McGee, OD, FAAO

What do people see when they look at you? 
What is the fi rst thing they notice? If you 
said the eyes, you’re correct! Didn’t we 
choose the right profession?!

What is it, though, that makes the eyes 
look good, different, or natural? How do 
you know what is ideal? The golden ratio is 
1:1.618 and is found everywhere in nature, 
including our faces.

As an OD, how much do you pay atten-
tion to the periocular area? Do you study 
the patient when greeting them? Do you 
notice head tilts and head positions? Do you 
look at what is happening with the eyelids? 

What story are the eyelids telling you 
about the patient? Do they say, “I’m well 
rested and lead a balanced life,” or do they 
say, “I’m tired and worn out?” Are they tell-
ing an accurate story? Maybe they say, “I’m 
sad and droopy,” when nothing could be 
further from the truth. Are they begging for 
someone to have a well-timed conversation 
about them? 

ODs have such a unique opportunity 
to assess patients and their eyelids. I 
encourage you to take a moment and study 
the characteristics of each patient’s eyelids 
before diving behind the slit lamp. 

Speaking of—when you get behind the 
slit lamp, do you pause and have the patient 
close their eyes to admire that beautiful 
structure that keeps the front of the eye 
healthy and seeing well? Yes, we are still 
talking about the eyelids. Or do you blow 
right past it in your haste to assess the cor-
nea, lens, iris, and retina and optic nerve? 
Completely bypassing one of the most inte-
gral structures that maintain homeostasis 

of the ocular surface.
Acquired blepharoptosis is the condition 

named for droopy lids. Ptosis can affect 
not only visual quality and function but 
also quality of life. Patients don’t usually 
come in complaining about their eyelids. 
Typically, it’s a slow progression of change, 
and they may not know of the solutions we 
have to help them. 

As for quality of life, there is the some-
times obvious psychological impact that can 
cause undue anxiety, depression, and over-
all concerns about appearance. There are 
also the less obvious negative quality of life 
experiences, such as physical discomfort, 
eye strain, and struggle to perform day-to-
day activities. 

“Doc, my eyes are just so tired,” is a com-
mon complaint I hear in my clinic. Or the 
proverbial, “I have trouble seeing at night.” 
As practitioners going through our differ-
entials for these patients’, cataracts tend to 
be at the top. However, ptosis should also 
be at the top of that list.

There are several possible etiologies that 
can cause ptosis, such as aging, contact 
lens wear, ocular surgery (using a specu-
lum), periocular neurotoxin that migrates 
to undesired locations, and trauma. 
Underlying diseases can also be the culprit.

If a patient presents with a new onset 
ptosis, be sure to look for pupil involve-
ment. Horner syndrome, third nerve palsy, 
myasthenia gravis, thyroid eye disease, and 
chronic progressive external ophthalmo-
plegia could be sight or life threating and 
need to be treated as an ocular emergency. 

Given ptosis’ prevalence,1-4 I have found 
it is great to screen every patient who makes 
an appointment in my clinic. We utilize a 
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hydrochloride ophthalmic solution 0.1%, 
which is a direct-acting α-adrenergic 
receptor agonist. Mueller muscle con-
tains these target receptors; contraction 
of this muscle occurs raising the eyelid. 

If there are no health issues, my tech-
nician takes a picture of the patient with 
our iPad, then doses the worst eye with 
oxymetazoline hydrochloride ophthalmic 
solution 0.1%. The technician fi nishes 
pretesting, and by the time I enter the 
exam room—between 5 and 15 minutes—
the drop has had time to take effect. 

The technician then takes another 
photo and I review the results with 
the patient. We have found this to be 
an effective use of time to identify 
qualifi ed patients, achieve results, and 
get patients excited about eyelid dis-
cussions. When the patient has a result 
they love, we dose the other eye and 
write a prescription for the medication. 
The results can be quite dramatic. In 
the related studies, the average lift was 1 
mm, but can be as much as 3.5 mm.

We also offer radiofrequency to 
patients. The TempSure by Cynosure 
is indicated for periorbital rhytids and 
works by building collagen, therefore 
tightening skin. This treatment is per-
formed in a series. For most patients, 
I perform the treatments in a series of 
4 that are 4 weeks apart, spread over 4 
months. This is a noninvasive treatment 
with no downtime that heats the dermal 
layer of the skin, causing targeted injury 
that results in the formation of collagen 
and elastin. When skin is tightened, the 
resulting effects may include a raised 
forehead and upper eyelids by as much 
as a few mm.

Some patients are also surgical candi-
dates and can have comorbidities, such 
as dermatochalasis and brow ptosis. 
With those patients, we discuss an upper 
eyelid blepharoplasty and browpexy 
with them and make an appropriate 
consult if the patient desires to do so. 

New technology is part of our prac-
tice culture and our patients reap the 
benefi ts. We want to offer solutions to 

patients that are customized to them. 
Many people have ptosis and are not 
ready for surgery or may not be good 
surgical candidates. Such patients 
appreciate the noninvasive option of 
oxymetazoline hydrochloride ophthal-
mic solution 0.1% and are grateful we are 
able to provide a solution for them.

Remember when it comes to blepha-
roptosis, don’t be shy: 

» Ask the patient about their lids.
» Look at the patients’ eyelids.
» Ask the question “Would you like your 
eyes to be more open?” If they answer no 
and you notice a potential issue, then ask 
more questions, such as the following:

• Have you noticed your eyelids feeling 

heavy?

• Do you feel tired at night/end of the day?

• Do you see better if you lift your eyelids?

• Is there anything about your eyelids you 

would want to change?

Incorporating this knowledge into 
your clinic has been incredibly reward-
ing for both me and my patients. Don’t 
hesitate to talk about eyelids.
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Figure 1. Shows a butterfl y with the golden ratio. 
(Images courtesy of The Park Avenue Face.)

patient questionnaire that contains the question: Would 
you like your eyes to be more open? If the patient selects 
yes, this allows us to easily segue into options.

I have created standing orders for my technicians that 
empowers them to fi rst offer a new therapy (Upneeq; RVL 
Pharmaceuticals) indicated for adults who have acquired 
blepharoptosis. The drop contains oxymetazoline 
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* Xiidra blocks LFA-1 on T cells from binding with ICAM-1 that may be overexpressed on the ocular surface in dry eye disease and 
may prevent formation of an immunologic synapse which, based on in vitro studies, may inhibit T-cell activation, migration of 
activated T cells to the ocular surface, and reduce cytokine release. The exact mechanism of action of Xiidra in DED is not known.1,2,5

† The safety and effi cacy of Xiidra were assessed in four 12-week, randomized, multicenter, double-masked, vehicle controlled studies 
(N=2133). Patients were dosed twice daily. The mean age was 59 years (range, 19-97 years). The majority of patients were female 
(76%). Use of artifi cial tears was not allowed during the studies. The study end points included assessment of signs (based on Inferior 
fl uorescein Corneal Staining Score [ICSS] on a scale of 0 to 4) and symptoms (based on patient-reported EDS on a visual analogue 
scale of 0 to 100). Effects on symptoms of dry eye disease: a larger reduction in EDS favoring Xiidra was observed in all studies at 
day 42 and day 84. Xiidra reduced symptoms of eye dryness at 2 weeks (based on EDS) compared to vehicle in 2 out of 4 clinical 
trials. Effects on signs of dry eye disease: at day 84, a larger reduction in ICSS favoring Xiidra was observed in 3 out of the 4 studies.1

Indication
Xiidra® (lifi tegrast ophthalmic solution) 5% is indicated for the treatment of signs and symptoms of dry eye disease (DED).
Important Safety Information
•  Xiidra is contraindicated in patients with known hypersensitivity to lifi tegrast or to any of the other ingredients.

 Novartis Pharmaceuticals Corporation
East Hanover, New Jersey 07936-1080 123809  © 2021 Novartis 5/21

Important Safety Information (cont)
•  In clinical trials, 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% to 5% of the patients were blurred 
vision, conjunctival hyperemia, eye irritation, headache, increased lacrimation, eye discharge, eye discomfort, 
eye pruritus and sinusitis.

•  To avoid the potential for eye injury or contamination of the solution, patients should not touch the tip of the 
single-use container to their eye or to any surface.

•  Contact lenses should be removed prior to the administration of Xiidra and may be reinserted 15 minutes 
following administration.

• Safety and effi cacy in pediatric patients below the age of 17 years have not been established.

For additional safety information about XIIDRA®, please refer to the brief summary of Prescribing 
Information on adjacent page.

When patients rely on artifi cial tears alone, infl ammation may persist. 
Xiidra can disrupt the chronic infl ammatory cycle in dry eye disease.*

It can provide lasting symptom relief in as little as 2 weeks.1-5†

KEN JEONG,
REAL DRY EYE PATIENT.
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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 treatment 
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 studies of DED conducted with lifitegrast ophthalmic solu-
tion, 1401 patients received at least one dose of lifitegrast (1287 of which 
received lifitegrast 5%). The majority of patients (84%) had ≤ 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 lacri-
mation, 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 voluntarily from a pop-
ulation of uncertain size, it is not always possible to reliably estimate their 
frequency or establish a causal relationship to drug exposure. 
Rare cases of hypersensitivity, including anaphylactic reaction, broncho-
spasm, respiratory distress, pharyngeal edema, swollen tongue, and urti-
caria have been reported. Eye swelling and rash have 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 pre-mating through gestation Day 17, did not produce 

teratogenicity at clinically rele vant systemic exposures. Intravenous 
administration of lifitegrast to pregnant rabbits during organogenesis pro-
duced an increased incidence of omphalocele 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 ocu-
lar administration 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 pre-mating 
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 five, 400-fold the human plasma exposure 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 gestation 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, sys-
temic exposure to lifitegrast from ocular administration is low [see Clinical 
Pharmacology (12.3) in the full prescribing information]. The develop-
mental 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. 
 

Manufactured for:  
Novartis Pharmaceuticals Corporation 
One Health Plaza 
East Hanover, NJ 07936 
T2019-110 
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G L A U C O M AG L A U C O M A

By Andrew Meagher, OD, FAAO; and 
Andrew Gurwood, OD, FAAO

Treating glaucoma requires management of 
the only modifi able risk factor: intraocular 
pressure (IOP). Clinicians have numerous 
fi rst-line options from which to choose, 
including the following: 

» Five classes of topical medications (pros-
taglandin analogues, β blockers, α-agonists, 
carbonic anhydrase inhibitors, and rho kinase 
inhibitors)
» Four combination formulations (dorzolamide/
timolol [Cosopt], Merck & Co, Inc; brimonidine/
timolol [Combigan], Merck & Co, Inc; brimo-
nidine/brinzolamide [Simbrinza], Allergan; 
and latanoprost/netarsudil [Rocklatan], Aerie 
Pharmaceuticals)
» Four preservative-free options (tafl uprost 
[Zioptan], Akorn Pharmaceuticals; timolol 
[Timoptic-XE], Merck & Co, Inc; dorzolamide/
timolol [Cosopt PF], Merck & Co, Inc; and 
latanoprost PF [Xelpros], Sun Pharmaceutical 
Industries Ltd)

» No-drop solutions that include selective laser 
trabeculoplasty (SLT), cataract extraction with 
stent placement, and incisional procedures. 
Once the data confi rm there is conversion 

to treatable disease and intervention is 
required, the treating clinician and patient 
must decide on the modality (drops or 
no-drop solution) and the agent of interven-
tion (which drop or surgical procedure that 
will be introduced fi rst). 

For patients who cannot instill drops 
(issues of poor dexterity), afford drops, or 
obtain drops (loss of ability to operate a com-
puter or drive, do not want the inconvenience 
of drops, or want to combine cataract surgery 
with a procedure to lower the IOP), SLT may 
offer an alternative to topical treatment. SLT 
is as effective as drops for incident glaucoma 
cases and offers an outpatient option with 
results that often last for years1 by which the 
cellular immune system cleans the trabec-
ular meshwork of debris, permitting more 
effi cient aqueous fl ow into Schlemm canal. 
Cataract removal with stent placement cre-
ates more room in the middle segment of the 
eye by creating additional space (increased 
volume decreases pressure, Boyle’s, Charles’, 
and Pascal’s laws) with a means of bypassing 
the funneling of the trabecular meshwork and 
directly passing aqueous into the Schlemm 
canal to lower IOP.   

When surgery is not desired, topical 
medications are indicated. Most clinicians 
recognize choosing a single preparation 
provides the most pressure lowering/dose 

with the least inconvenience. This permits the 
treating physician to understand how much 
IOP lowering is obtained with that agent. That 
is also why starting treatment in new cases 
with a combination preparation is not ideal. 
Combination therapy should be reserved 
for new cases that are advanced and fragile, 
requiring immediate, signifi cant, or extreme 
IOP lowering, or cases where monotherapy is 
not achieving an appropriate target pressure 
(typically around 30% lower than the untreat-
ed IOP).2 In this way, the combination drop 
combines the symbiotic IOP-lowering effects 
of 2 drops into 1 convenient system. 

The prostaglandin class offers IOP lowering 
without the risk of central nervous system or 
systemic adverse effects.3 The algorithm after 
this varies based on the clinician’s experience 
and style and may include switching drops, 
adding more drops, considering adding SLT, 
and referral for other surgical solutions.4   

Starting a patient on drops becomes com-
plicated when patients believe the drops are 
uncomfortable to instill, make their eye red, 
claim they affect vision, or are too expensive. 
This makes topical prescribing not only an art 
but also something that should not be han-
dled casually. The clinician choice is based on 
experience for effi cacy and comfort, making 
the choice brand specifi c. The choice of 
one medication over another is based upon 
knowledge of the manufacturer, an under-
standing of the chemistry, and observation 
of success.  

WHEN GENERIC DRUGS 
DON'T CUT IT  

The RX makes a difference

Continued on PAGE 16

TAKEHOME MESSAGE
The use of generic medications 
to save the medical economy is 
reasonable. However, clinicians 

should be informed when they are 
substituted for brand medications 

so patients can be monitored closely 
for possible treatment failure.



These patients deserve innovation, but most recent contact lens 

advancements have focused on daily disposables. Introducing 

TOTAL30® reusable contact lenses from Alcon. TOTAL30® lenses 

are composed of lehfilcon A, a Water Gradient material that 

features a high-oxygen-transmissibility silicone hydrogel core (Dk/

t=154 @ −3.00D) that gradually transitions to almost 100% water at 

the surface. This Water Gradient remains durable over 30 days of 

daily wear and nightly cleaning, disinfection and storage.4–7 (Figure 1) 

The surface of the lenses is enhanced with CELLIGENT® Technology, 

a truly biomimetic lens chemistry that provides important features 

necessary for using Water Gradient technology in a monthly 

replacement lens. Biomimetic is a key word here, because TOTAL30®

lenses are inspired by ocular biology, and their surface is designed to 

mimic the corneal surface.

I’ve had the pleasure and challenge of educating future optometrists 

for a quarter of a century. Optometry students have a desire for 

knowledge, and we do our best as educators to transform that desire 

into a habit of lifelong learning. Patient care is constantly evolving 

as technology improves and new treatment strategies emerge. 

Teaching is most rewarding when truly novel science and technology 

can help our patients. 

In 2013, Alcon launched DAILIES TOTAL1® – a new lens material 

in a brand-new category of soft lenses. Now, Alcon is introducing 

TOTAL30® monthly replacement contact lenses and I am just as 

impressed as I was 8 years ago. Built upon the scientific backbone 

of Water Gradient Technology, TOTAL30® contact lenses use 

biomimicry as the basis for its construct. It is gratifying to share this 

innovation with the optometrists of tomorrow.

Many patients prefer reusable lenses—in fact, in 2020, the reusable 

category accounted for over 60% of all contact lens prescriptions 

in the United States.2 Generally, my preference when a patient 

prefers reusable lenses is a monthly replacement lens over a two-

week replacement lens because they are associated with better 

replacement compliance.3

Gradient Technology of DAILIES TOTAL1® for monthly wear, 

through the addition of CELLIGENT® Technology. CELLIGENT®

is based on 2-Methacryloyloxyethyl phosphorylcholine (MPC), 

a biocompatible hydrophilic polymer demonstrating resistance 

to protein and bacterial adhesion.10,11 When used in the Water 

Gradient surface of TOTAL30® contact lenses, MPC forms 

polymer nanofibers with properties similar to the glycocalyx 

extensions of the corneal epithelium, including hydrophilicity10,12

and constant, dynamic motility.5,7,12 Put simply, these nanofibers 

mimic the glycocalyx to provide a constant soft and gentle 

brushing motion that helps lubricate the lens surface. (Figure 2) 

Furthermore, MPC nanofibers have a neutral charge to help repel 

foreign hydrophobic particles.12
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FIGURE 1: The Water Gradient of TOTAL30® contact lenses6,7

FIGURE 2: CELLIGENT® Technology lens chemistry creates polymer nanofibers 
at the lens surface to mimic the glycocalyx formed on the microvilli of corneal 
epithelial cells

*UV absorbing contact lenses are NOT substitutes for protective UV absorbing eyewear, such as UV 
absorbing goggles or sunglasses because they do not completely cover the eye and surrounding 
area. The patient should continue to use UV absorbing eyewear as directed.

**Based on in vitro studies wherein wettability was measured using the iDDrop System. All lenses 
were tested in an identical manner, soaked in a PBS (phosphate-buffered saline solution) for 16 ± 2 
hours (p<0.05)

†There is no demonstrated clinical benefit to a 34% reduction in visible light at wavelengths below 
450 nm.

MATERIAL
lehfilcon A

CENTER THICKNESS 
(@−3.00D, mm)
0.08

CORE MODULUS (MPa)
0.6

DIAMETER (mm)
14.2

HANDLING TINT
VISITINT®

SURFACE MODULUS (MPa)
0.046

Dk/t
154@ −3.00D

SURFACE WATER CONTENT
~100%

PACKAGING
6-ct. box and 1-ct. trial pack

BASE CURVE (mm)
8.4

CORE WATER CONTENT
55%

LIGHT PROPERTIES
Class I UV absorption* 
and HEVL filtration†

POWER RANGE
+8.00D to +6.50D (0.50D steps); 
+6.00D to +0.25D (0.25D steps); 
-0.25D to -8.00D (0.25D steps); 
-8.50D to -12.00D (0.50D steps)

WEARING SCHEDULE
Daily wear only

Consider Prescribing TOTAL30® for Your Patients in 
Reusable Lenses
I have been blown away with the science and technology of TOTAL30®

contact lenses. Having a lens designed through biomimicry to 
resemble the cornea is impressive to say the least. Interns and students 
alike share my excitement, and we look forward to years of prescribing 
this lens for our patients. 

TOTAL30® Technical Specifications

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

© 2021 Alcon Inc. US-T30-PRA-2100006

SPONSORED CONTENT

With a Unique Water Gradient Surface Using 
CELLIGENT® Technology, TOTAL30® Contact 
Lenses Provide an Experience That Feels Like 
Nothing, Even at Day 301

A Closer Look at the Surface of the Cornea
The corneal epithelium is complex, with important characteristics 

and mechanisms that allow it to be wettable and help protect it from 

foreign debris and pathogen adhesion. Microscopically, the corneal 

epithelium is brush-like with microvilli that project out from the 

surface epithelial cells, onto which glycocalyx adheres as feathery 

extensions. The glycocalyx—comprised primarily of mucin secretions 

from goblet cells—is hydrophilic, and so attracts water. Thus, in 

large part, glycocalyx provides moisture to the corneal epithelium. 

It is also important to note that the microvilli and glycocalyx float 

freely and are constantly in motion, which helps to sweep away 

foreign particles.8,9

Like the cornea, a monthly replacement contact lens requires 

excellent wettability, and should resist adhesion of bacteria and 

contamination with large, sticky molecules such as proteins 

and lipids. 

CELLIGENT® Technology and the Power 
of Biomimicry
TOTAL30® is the latest addition to Alcon’s groundbreaking 

permanent water surface lens family, previously available only 

in the daily disposable category. Alcon has optimized the Water 

Using CELLIGENT® Technology lens chemistry to create the 

Water Gradient surface makes TOTAL30® an extremely soft13, 

lubricious14 lens that helps resist contaminants like bacteria15,16

and lipids.17 Water Gradient Technology enables superior in vitro 

lens-surface moisture stability.18** TOTAL30® lenses also feature 
Class 1  UV blocking (more than 90% of UVA and 99 % 
of UVB).19, 20, *

Christopher Lievens, OD, MS, FAAO
The Eye Center at Southern College of Optometry
Memphis, Tennessee
Dr. Lievens is a paid consultant for Alcon.



These patients deserve innovation, but most recent contact lens 

advancements have focused on daily disposables. Introducing 

TOTAL30® reusable contact lenses from Alcon. TOTAL30® lenses 

are composed of lehfilcon A, a Water Gradient material that 

features a high-oxygen-transmissibility silicone hydrogel core (Dk/

t=154 @ −3.00D) that gradually transitions to almost 100% water at 

the surface. This Water Gradient remains durable over 30 days of 

daily wear and nightly cleaning, disinfection and storage.4–7 (Figure 1) 

The surface of the lenses is enhanced with CELLIGENT® Technology, 

a truly biomimetic lens chemistry that provides important features 

necessary for using Water Gradient technology in a monthly 

replacement lens. Biomimetic is a key word here, because TOTAL30®

lenses are inspired by ocular biology, and their surface is designed to 

mimic the corneal surface.

I’ve had the pleasure and challenge of educating future optometrists 

for a quarter of a century. Optometry students have a desire for 

knowledge, and we do our best as educators to transform that desire 

into a habit of lifelong learning. Patient care is constantly evolving 

as technology improves and new treatment strategies emerge. 

Teaching is most rewarding when truly novel science and technology 

can help our patients. 

In 2013, Alcon launched DAILIES TOTAL1® – a new lens material 

in a brand-new category of soft lenses. Now, Alcon is introducing 

TOTAL30® monthly replacement contact lenses and I am just as 

impressed as I was 8 years ago. Built upon the scientific backbone 

of Water Gradient Technology, TOTAL30® contact lenses use 

biomimicry as the basis for its construct. It is gratifying to share this 

innovation with the optometrists of tomorrow.

Many patients prefer reusable lenses—in fact, in 2020, the reusable 

category accounted for over 60% of all contact lens prescriptions 

in the United States.2 Generally, my preference when a patient 

prefers reusable lenses is a monthly replacement lens over a two-

week replacement lens because they are associated with better 

replacement compliance.3

Gradient Technology of DAILIES TOTAL1® for monthly wear, 

through the addition of CELLIGENT® Technology. CELLIGENT®

is based on 2-Methacryloyloxyethyl phosphorylcholine (MPC), 

a biocompatible hydrophilic polymer demonstrating resistance 

to protein and bacterial adhesion.10,11 When used in the Water 

Gradient surface of TOTAL30® contact lenses, MPC forms 

polymer nanofibers with properties similar to the glycocalyx 

extensions of the corneal epithelium, including hydrophilicity10,12

and constant, dynamic motility.5,7,12 Put simply, these nanofibers 

mimic the glycocalyx to provide a constant soft and gentle 

brushing motion that helps lubricate the lens surface. (Figure 2) 

Furthermore, MPC nanofibers have a neutral charge to help repel 

foreign hydrophobic particles.12
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FIGURE 1: The Water Gradient of TOTAL30® contact lenses6,7

FIGURE 2: CELLIGENT® Technology lens chemistry creates polymer nanofibers 
at the lens surface to mimic the glycocalyx formed on the microvilli of corneal 
epithelial cells

*UV absorbing contact lenses are NOT substitutes for protective UV absorbing eyewear, such as UV 
absorbing goggles or sunglasses because they do not completely cover the eye and surrounding 
area. The patient should continue to use UV absorbing eyewear as directed.

**Based on in vitro studies wherein wettability was measured using the iDDrop System. All lenses 
were tested in an identical manner, soaked in a PBS (phosphate-buffered saline solution) for 16 ± 2 
hours (p<0.05)

†There is no demonstrated clinical benefit to a 34% reduction in visible light at wavelengths below 
450 nm.

MATERIAL
lehfilcon A

CENTER THICKNESS 
(@−3.00D, mm)
0.08

CORE MODULUS (MPa)
0.6

DIAMETER (mm)
14.2

HANDLING TINT
VISITINT®

SURFACE MODULUS (MPa)
0.046

Dk/t
154@ −3.00D

SURFACE WATER CONTENT
~100%

PACKAGING
6-ct. box and 1-ct. trial pack

BASE CURVE (mm)
8.4

CORE WATER CONTENT
55%

LIGHT PROPERTIES
Class I UV absorption* 
and HEVL filtration†

POWER RANGE
+8.00D to +6.50D (0.50D steps); 
+6.00D to +0.25D (0.25D steps); 
-0.25D to -8.00D (0.25D steps); 
-8.50D to -12.00D (0.50D steps)

WEARING SCHEDULE
Daily wear only

Consider Prescribing TOTAL30® for Your Patients in 
Reusable Lenses
I have been blown away with the science and technology of TOTAL30®

contact lenses. Having a lens designed through biomimicry to 
resemble the cornea is impressive to say the least. Interns and students 
alike share my excitement, and we look forward to years of prescribing 
this lens for our patients. 

TOTAL30® Technical Specifications

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

© 2021 Alcon Inc. US-T30-PRA-2100006

SPONSORED CONTENT

With a Unique Water Gradient Surface Using 
CELLIGENT® Technology, TOTAL30® Contact 
Lenses Provide an Experience That Feels Like 
Nothing, Even at Day 301

A Closer Look at the Surface of the Cornea
The corneal epithelium is complex, with important characteristics 

and mechanisms that allow it to be wettable and help protect it from 

foreign debris and pathogen adhesion. Microscopically, the corneal 

epithelium is brush-like with microvilli that project out from the 

surface epithelial cells, onto which glycocalyx adheres as feathery 

extensions. The glycocalyx—comprised primarily of mucin secretions 

from goblet cells—is hydrophilic, and so attracts water. Thus, in 

large part, glycocalyx provides moisture to the corneal epithelium. 

It is also important to note that the microvilli and glycocalyx float 

freely and are constantly in motion, which helps to sweep away 

foreign particles.8,9

Like the cornea, a monthly replacement contact lens requires 

excellent wettability, and should resist adhesion of bacteria and 

contamination with large, sticky molecules such as proteins 

and lipids. 

CELLIGENT® Technology and the Power 
of Biomimicry
TOTAL30® is the latest addition to Alcon’s groundbreaking 

permanent water surface lens family, previously available only 

in the daily disposable category. Alcon has optimized the Water 

Using CELLIGENT® Technology lens chemistry to create the 

Water Gradient surface makes TOTAL30® an extremely soft13, 

lubricious14 lens that helps resist contaminants like bacteria15,16

and lipids.17 Water Gradient Technology enables superior in vitro 

lens-surface moisture stability.18** TOTAL30® lenses also feature 
Class 1  UV blocking (more than 90% of UVA and 99 % 
of UVB).19, 20, *
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Not all drops are the same. 
Although generic substitutions 
can offer a cost advantage, 
they are not always equivalent 
to their branded counterpart. 
Understanding the intricacies 
of generic manufacturing 
provides clinicians with the 
knowledge to either permit 
a responsible substitution or 
insist on branded use.  

The OHTS (NCT00000125) 
and EMGT (NCT00000132) 
showed that every 1-mm Hg 
increase from the baseline IOP 
created a 10% to 13% increase 
in risk for conversion to the 
treatable form of the disease.5,6

The EMGT also concluded each 
initial 1-mm Hg reduction in 
IOP at the 3-month follow-up 
created an 8% decrease in risk 
of progression.6 This makes the 
initial IOP reduction a serious 
consideration, in that every mm 
Hg of IOP reduction may be the 
difference between substantial 
visual loss and maintaining cur-
rent visual status.5,6 The initial 
prescribing choices should not 
be taken lightly. In fact, most 
clinicians use branded sample 
medication to determine wheth-
er their decision is acceptable 
to move forward, with a 30% 
reduction from the untreated 
IOP considered a proper initial 
target. It should not be assumed 
that a generic medication 
can deliver the same IOP-
lowering effect as its branded 
counterpart.

Generic drugs 
background
The US Food and Drug 
Administration (FDA) defi nes 
generic drugs as medications 
created by combining the same 

CASE: 
PATIENT'S MEDICATION NOT EXACTLY WHAT WAS PRESCRIBED

By Andrew Meagher, OD, FAAO; and 
Andrew S. Gurwood, OD, FAAO

A 77-year-old African American 
male presents for quarterly glauco-
ma monitoring with longstanding 
moderate low tension glaucoma 
bilaterally. His last prescribed 
medications were Travatan Z ™ 
(travoprost 0.004% ophthalmic 
solution, Alcon Laboratories, Ft 
Worth, TX) and Simbrinza™ (1% 
brinzolamide/0.2% brimondine tar-
trate, Alcon Laboratories, Ft Worth, 
TX). Systemic history remarkable 
for hypertension and ocular his-
tory remarkable for pseudophakia 
bilaterally. Untreated intraocular 
pressure (IOP) measurements were 
19mmHg OD, 20mmHg OS via 
Goldmann Application Tonometry 
(GAT).  He presents at the current 
visit with IOP measurements of 
16mmHg OD and 15mmHg OS 
GAT.  Previous IOP measurements 
were 14mmHg OD and 12mmHg 
OS GAT.  After review of prescription 
drug fi ll history via pharmacy it 
was discovered Travatan Z had 
been switched to generic 0.004% 
travoprost ophthalmic solution.  IOP 
was currently not at target pressure 
of a low teens range and was 
subsequently switched to Lumigan™ 
(0.01% bimatoprost ophthalmic 
solution, Allergan, Irvine, CA).  
The patient was to follow up in 6 
weeks for glaucoma re-eval & drug 
effi cacy.  Follow up examination IOP 
measurements of 13mmHg OU GAT.  
On further subsequent follow up IOP 
measurements were 11mmHg OU 
GAT, maintaining target IOP with
Lumigan QHS OU & Simbrinza. 
BID OU.BID OU.

Figure 1. Fundus photographs showing 
the patient's glaucomatous optic nerves.

Figure 2. Visual fi eld study of the patient's 
left eye showing a nasal depression.

1

2

Continued from PAGE 13

Continued on PAGE 18
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ingredients as an existing, approved, brand-
name drug. The medication must work using 
the same dosage and provide the same safety 
profi le, strength of action, route of adminis-
tration, quality or effi cacy, and performance 
characteristics.7-9 Branded medications 
become available for commercial manufac-
ture when their patent rights expire, often 
after 7 to 10 years of exclusive production 
rights. When another manufacturer chooses 
to produce a particular medication whose 
patent protection is expiring, it takes some 
time to create the physical plant and meet 
all guidelines. Considering this, generics are 
often released between 7 and 10 years after a 
branded medication becomes commercially 
available.10

The standards to produce generic medica-
tion, specifi cally ophthalmic agents, are far 
less stringent than those that branded drugs 
had to pass for the initial FDA approvals. The 
government assumes the new manufacturer 
is simply assembling the components of a 

branded medication that has already been 
tested and combining those ingredients in 
a similar fashion.8,11 However, this analogy 
applies: When you eat at great-grandma’s 
house, her infamous pasta sauce is fabu-
lous. You and your relatives ask her for the 
recipe, and great-grandma is fl attered to 
share the recipe with everyone who wants it. 
Unfortunately, even though the entire family 
uses the exact same ingredients, none cap-
tures the same fl avor as when great-grandma 
makes it.  

Generic drugs make up almost 90% of the 
pharmaceutical market in the US. For some 
perspective, in 1984, roughly one-fi fth of the 
drug market was generic, and by 1996 that 
level had risen to just over 40%.12 The publi-
cized advantage of generic drug manufactur-
ing is cost savings to the patient (generic drug 
manufacturing fi xed costs are minimized 
because the new commercial manufacturer 
does not have the extreme expenditures in 
research, development, or testing). Between 
2007 and 2016, the US approximated savings 

of $1.68 trillion.13

A personal informal investigation recently 
identifi ed patients using travoprost (Travatan 
Z; Novartis) who were switched to generic 
travoprost over the course of the COVID-19 
pandemic. During this time, prescribing phy-
sicians had less control over the medications 
dispensed by apothecaries. Postpandemic 
ophthalmic examination found that patients 
who were once well controlled for years 
prepandemic were returning with IOPs 
consistently higher than before. The issue was 
initially considered idiopathic. However, as 
more and more cases were uncovered, a trend 
emerged. An investigation led to 4 questions 
posed to patients to narrow down what could 
have been a multifactorial problem: (1) Was 
there an issue with adherence during home 
isolation? (2) Did an interruption in medica-
tion refi lls cause a lapse in treatment? (3) Was 
tonometry accuracy altered because of the use 
of disposable tonometer tips? (4) Were the 
drops properly and consistently used during 

CASE (CONT.)

Figure 3. SD-OCT study 
showing inferior thinning of 
the ganglion cell complex and 
corresponding retinal nerve 
fi ber layer thinning.

3
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When it comes to ocular surface 
inflammation associated with 
dry eye disease, 

FLAREX® IS A 
PROVEN WINNER.

The power of Pred Forte* (prednisolone acetate ophthalmic suspension, USP) 1%

with the safety of FML* (fluorometholone ophthalmic suspension, USP) 0.1%

Reference: 1. Leibowitz HM, Hyndiuk RA, Lindsey C, et al. Fluorometholone acetate: clinical 
evaluation in the treatment of external ocular inflammation. Ann Ophthalmol. 1984;16(12):1110-1115.

© 2021 Eyevance Pharmaceuticals LLC. All rights reserved. 
FLAREX® is a registered trademark of Eyevance Pharmaceuticals LLC. 
*All other trademarks are the property of their respective owners. FLA-20-AD-74-01 10/21 

INDICATIONS AND USAGE
FLAREX® (fluorometholone acetate ophthalmic suspension) is indicated for use 
in the treatment of steroid-responsive inflammatory conditions of the palpebral 
and bulbar conjunctiva, cornea, and anterior segment of the eye.
IMPORTANT SAFETY INFORMATION
ADVERSE REACTIONS: Glaucoma with optic nerve damage, visual acuity 
and field defects, cataract formation, secondary ocular infection following 
suppression of host response, and perforation of the globe may occur.
Please see the Full Prescribing Information on the next page.

of ocular surface inflammation was resolved or 
improved with FLAREX vs 89% with Pred Forte.1 97%

DISPENSE AS WRITTEN.
THERE IS NO GENERIC EQUIVALENT OF FLAREX. 
BE SURE TO PRESCRIBE IT BY NAME.

FLAREX was significantly 
more effective in the resolution 

of external non-infectious 
inflammatory conditions 

of the eye (P=0.03)1

Head-to-head 
with FML:

FLAREX had comparable, 
non-inferiority efficacy in 
the treatment of external 

non-infectious inflammatory 
conditions of the eye1

Head-to-head 
with Pred Forte:

No reported adverse events 
in any treatment group 
when evaluated versus 
Pred Forte and FML1

In the FDA pivotal 
clinical evaluation:

FLAREX NDC NUMBER: 71776-100-05

LEARN MORE AT 
MYFLAREX.COM

https://myflarex.com
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the pandemic period? 
The common thread was that 

the pharmacies had changed 
their branded topical medications 
to generic medications without 
the consent of the prescribing 
doctor or notifi cation of the 
patient. Before the pandemic, 
unless a patient brought their 
medication in, discovering 
that a branded medication was 
replaced with a generic was rare. 
Even when the IOP was a few 
points higher than the previous 
measurement reading—because it 
was not immediately pathological 
requiring a switch or addition—
the patient was allowed to con-
tinue with the medication they 
were using. When the readings 
increased more or never returned 
to the original levels or new 
prescriptions were written for 
brand-specifi c agents, the discov-
ery was made. The remedy was 
not complicated—switch back to 
the brand-name medication and 
recheck the IOP to see the result. 
The consistently lower IOPs jus-
tifi ed prescribing brand-specifi c 
topical medications. 

Insurance companies are in 
the business of generating profi ts, 
which they do partly by mini-
mizing expenditures. When drug 
companies invest multimillions 
of dollars in research and devel-
opment, trials, and marketing 
to bring a new medication to 
the market, those costs require 
recoupment. As such, branded 
medications cost more than the 
generic counterparts, which is 
why insurance companies are 
reluctant to cover them. Branded 
medications gain insurance 
support by being placed onto 
their formulary. The concerned 
prescriber can avoid delays and 
inconvenience but determining 

which medications are covered 
and picking from that list.

The generic drug 
approval process
The FDA’s role in generic drug 
manufacturing includes rigorous 
reviews to ensure high-standard 
drug manufacturing facility 
inspections and drug safety mon-
itoring.8,14 Although the active 
drug ingredients are required to 
be the same, many of the other 
components in the vehicle have 
latitude. These components 
include solution properties, such 
as viscosity, drug excipients, such 
as particulate matter, drop size 
related to viscosity, and surface 
tension. Further, the chemical 
design of the molecule may be 
different. A 2012 article reviewed 
differences in North American 
branded vs generic bottle design, 
drop viscosity, surface tension, 
and volume, and found substan-
tial differences.15

Manufacturers of generic 
medications do not have to repeat 
animal or clinical research com-
pleted by the original manufac-
turer. The head-to-head effi cacy 
studies (generic vs branded) that 
are performed are short (typically 
3 months or less) and do not 
view functional visual loss as the 
end point. This means the drug 
passes even if a patient got func-
tionally worse, as long as the IOP 
remained within the appropriate 
range compared with the brand.16

There are no specifi c authorities 
that regulate generic medica-
tions. A meta-analysis or system-
atic review for effi cacy compared 
with branded medications is not 
required.16,17 The FDA does require 
a generic drug to demonstrate 
similar bioequivalence to the 
branded product. A medication is 
considered bioequivalent if it has 

Continued from PAGE 18

FLAREX® (fluorometholone acetate ophthalmic suspension) 0.1%
Brief Summary
INDICATIONS AND USAGE 
FLAREX (fluorometholone acetate ophthalmic suspension) is indicated for use in the treatment of steroid-
responsive inflammatory conditions of the palpebral and bulbar conjunctiva, cornea, and anterior segment  
of the eye.

DOSAGE AND ADMINISTRATION 
Shake Well Before Using. One to two drops instilled into the conjunctival sac(s) four times daily. During the 
initial 24 to 48 hours, the dosage may be safely increased to two drops every two hours. If no improvement  
after two weeks, consult physician. Care should be taken not to discontinue therapy prematurely.

CONTRAINDICATIONS 
Contraindicated in acute superficial herpes simplex keratitis, vaccinia, varicella, and most other viral 
diseases of the cornea and conjunctiva; mycobacterial infection of the eye; fungal diseases; acute purulent 
untreated infections, which like other diseases caused by microorganisms, may be masked or enhanced  
by the presence of the steroid; and in those persons who have known hypersensitivity to any component  
of this preparation.

WARNINGS AND PRECAUTIONS 
Topical Ophthalmic Use Only 
For topical ophthalmic use only. Not for injection. 

Intraocular Pressure Increase 
Prolonged use may result in glaucoma, damage to the optic nerve, and defects in visual acuity and visual 
field. It is advisable that the intraocular pressure be checked frequently.

Cataracts 
Use of corticosteroids may result in cataract formation.

Delayed Healing 
Topical ophthalmic corticosteroids may slow corneal wound healing. In those diseases causing thinning  
of the cornea or sclera, perforation has been known to occur with chronic use of topical steroids.

Viral Infections 
Use in the treatment of herpes simplex infection requires great caution.

Bacterial Infections 
Use of corticosteroids may suppress the host response and thus aid in the establishment of secondary 
ocular infections. Acute purulent infections of the eye may be masked or exacerbated by the presence  
of steroid medication.

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

Contamination 
Do not touch dropper tip to any surface, as this may contaminate the suspension.

Contact Lens Wear 
Contact lenses should be removed during instillation of FLAREX but may be reinserted after 15 minutes.

Temporarily Blurred Vision 
Vision may be temporarily blurred following dosing with FLAREX. Care should be exercised in operating 
machinery or driving a motor vehicle.

ADVERSE REACTIONS

Clinical Trials Experience 
Glaucoma with optic nerve damage, visual acuity and field defects, cataract formation, secondary ocular 
infection following suppression of host response, and perforation of the globe may occur. 

Postmarketing Experience 
The following reaction has been identified during postmarketing use of FLAREX in clinical practice.  
Because reactions are reported voluntarily from a population of unknown size, estimates of frequency  
cannot be made. The reaction, which has been chosen for inclusion due to either its seriousness, frequency  
of reporting, possible causal connection to FLAREX, or a combination of these factors, includes dysgeusia.

USE IN SPECIFIC POPULATIONS 
Pregnancy 
Fluorometholone has been shown to be embryocidal and teratogenic in rabbits when administered at low 
multiples of the human ocular dose. Fluorometholone was applied ocularly to rabbits daily on days 6-18  
of gestation, and dose-related fetal loss and fetal abnormalities including cleft palate, deformed rib cage, 
anomalous limbs, and neural abnormalities, such as encephalocele, craniorachischisis, and spina bifida, 
were observed. There are no adequate and well-controlled studies of fluorometholone in pregnant women, 
and it is not known whether fluorometholone can cause fetal harm when administered to a pregnant woman. 
Fluorometholone should be used during pregnancy only if the potential benefit justifies the potential risk  
to the fetus.

Lactation

Systemically administered corticosteroids appear in human milk and could suppress growth, interfere with 
endogenous corticosteroid production, or cause other untoward effects. It is not known whether topical 
administration of corticosteroids could result in sufficient systemic absorption to produce detectable 
quantities in human milk. Because many drugs are excreted in human milk, caution should be exercised 
when FLAREX is administered to a nursing woman.

Pediatric Use

Safety and effectiveness in pediatric patients have not been established.

Geriatric Use

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

NONCLINICAL TOXICOLOGY 
Carcinogenesis, Mutagenesis, Impairment of Fertility 
No studies have been conducted in animals or in humans to evaluate the possibility of these effects  
with fluorometholone.

PATIENT COUNSELING INFORMATION 
Risk of Contamination 
Do not touch dropper tip to any surface, as this may contaminate the suspension. 

Use with Contact Lenses  
The preservative in FLAREX, benzalkonium chloride, may be absorbed by soft contact lenses. Contact  
lenses should be removed during instillation of FLAREX but may be reinserted 15 minutes after instillation.

Temporarily Blurred Vision  
Patients should be advised that their vision may be temporarily blurred following dosing with FLAREX.  
Care should be exercised in operating machinery or driving a motor vehicle.

Rx Only 
Distributed by: Eyevance Pharmaceuticals LLC. Fort Worth, TX 76102

© 2021 Eyevance Pharmaceuticals LLC. All rights reserved. 
FLAREX® is a registered trademark of Eyevance Pharmaceuticals LLC. 
FLA-003-01 10/2021
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a comparable absorption profi le of its active 
ingredients via blood or body fl uid mea-
surements. Unfortunately, measuring this is 
challenging for ophthalmic drugs (drops).8,18-20 

The FDA provides an exemption for products 
whose bioequivalence studies cannot be 
completed; these are often locally acting 
drugs, such as eye drops. A locally effective 
medication is exempt when there is no pro-
cess by which measurable quantities of any 
product can be found in the bloodstream, and 
any measurable levels that are found are not 
deemed to be relating to actual drug effi cacy.21

An example of the large and disparate levels 
of active medication between generic and 
branded medication was seen in a 2015 study 
in which latanoprost generic medications 
were discovered to dispense concentrations 
that varied from 90% to 330% of the labeled 
amount vs a consistent 97% in the branded 
compound.22 The point is, one is never sure 
what is consistently being dispensed.

Although the active ingredient molecule is 
required to be the same, a drug’s temperature 
stability can also lead to deleterious effects. 
Variations in particulate matter, primarily 
thought to be due to contaminants or active 
ingredient precipitates, have also been shown 
to lead to faster chemical degradation when 
exposed to temperatures of 77 °F and higher. 
The movement and packaging of generic 
drugs do not mandate temperature regula-
tion, which provides more sources for dispar-
ity. Because latanoprost is unstable at higher 
temperatures, patients should be advised to 
refrigerate it after opening. Carrying it in a 
pocket or pocketbook or leaving it exposed to 
sunlight risks deactivating the medication and 
must be discouraged.   

The FDA oversees the active ingredients in 
a medication, the other inactive ingredients 
(excipients) are monitored but allowed to 
vary. Excipients primarily include buffers and 
thickening agents. These inert ingredients 
are not pharmacologically active but can 
affect bioavailability and drug stability and 
negatively potentiate effi cacy. They must be 
quantitatively similar and qualitatively identi-
cal to the branded medication (quantitatively 
means similar in viscosity, surface tension, 
pH, and density).11,19,23,24

Lower levels of the preservative benzalko-
nium chloride found in generic latanoprost 
have proposed to be a factor in faster active 
ingredient degradation.25,26

Titcomb examined differences between 
branded and generic latanoprost and 
found a lower pH in the branded agent.27

Narayanaswamy et al proposed that higher 
pH levels in generic latanoprost formulations 
were the primary reason for reduced effi ca-
cy.28 Kahook et al evaluated drug composition 
via mass spectroscopy and found marked 
differences in both active ingredients and 
excipients when the branded agents were 
compared with the generics. Although the 
FDA requires drugs to be within 10% of the 
composition of the reference drug, these data 
suggest this element of the manufacturing 
process is not heavily regulated.25

All liquids possess surface tension (ST), a 
lower level of which results in a smaller drop. 
It was found that generics had anywhere 
from 18% to 25% lower ST compared with 
branded counterparts. This accounts for an 
average drop volume difference. Overall, a 
larger drop volume was dispensed in generic 
preparations.15

Viscosity also plays a role in drop volume 
and overall drug delivery. Of the medications 
that used the gel-based xanthan gum poly-
mer, lacrimal drainage decreased, resulting in 
greater bioavailability by allowing the vehicle 
to create a temporary plugging effect in the 
punctum.29

Generic Timoptic-XE was found to have 
xanthan gum as its vehicle, whereas gellan 
gum was used in the branded medication. The 
gellan gum compound provides signifi cantly 
improved IOP lowering 8 hours after instilla-
tion vs the xanthan gum variant.30,31

Other unregulated issues pertaining to 
differences in equivalencies included bottle 
design, physiochemical properties of the 
solution, and variance in drop volume. In 
generics vs branded medications, these are 
issues, especially considering the idiosyn-
crasies of patient bottle handling and drop 
dispensing.15,32

No regulations currently exist for bottle 
design between branded and generic medi-
cines. Drop delivery, drop volume, and bottle 

performance coupled with dexterity are legit-
imate concerns. Generic bottle designs affect 
drop administration via orifi ce opening and 
feasibility to squeeze the drop out. Kolko et al 
found much less effort necessary to squeeze 
and dispense a drop of branded latanoprost vs 
generic latanoprost.15,24,32

Another inconsistency includes suppliers 
and supply chains. Pharmacies use an arma-
ment of different generic retailers where sales 
are dictated by market costs and medication 
supplies with little acknowledgement of qual-
ity controls. This can lead to variations within 
the supplies of the generic drugs themselves.

Conclusion
The use of generic medications to save the 
medical economy is reasonable. With longer 
life span in the setting of increasing costs, 
generic preparations might offer suffi cient 
savings to present a reasonable argument for 
their support. 
Unfortunately, there are enough pitfalls to 
offset the advantages, and when topical treat-
ments fail and surgical solutions are required 
that necessitate more offi ce visits and compli-
cations, one questions whether anything was 
really saved. Generic topical medications will 
not disappear from the marketplace. 
However, clinicians should be informed when 
they are substituted for brand medications so 
patients can be monitored closely for possible 
treatment failure.
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A guide to the latest presbyopia-correcting IOLs
Latest offerings create myriad options for patients who desire freedom from glasses

By Oliver Kuhn-Wilken, OD; and Tracy 
Schroeder Swartz, OD, MS, FAAO; 
Special to Optometry Times®

The number of presbyopia-correcting intra-
ocular lenses (IOLs) has been growing rapidly, 
making it more diffi cult to accurately counsel 
patients about lens options. Since the fi rst mul-
tifocal IOL was introduced to the US market in 
1997, the number of multifocals available has 
increased exponentially. 

Twelve models have been released in the US, 
and there are over 100 available internationally 
or in development waiting for approval from 
the US Food and Drug Administration.1 This 
growth has created anxiety for eye care provid-
ers, who must guide their patients’ decisions 
based on information that is hard to discover, 
muddled by marketing, and impossible to 
verify fi rsthand. Surgeons and doctors are 
increasingly confused by the new choices. 

We will discuss the advantages and disad-
vantages of recently FDA-approved IOLs, how 
the changing technology has affected appropri-
ate patient selection and counseling, and what 
to expect if your patient receives these lenses. 

As technology improves, our candidate pool 
for these high-performance lenses grows. Each 
lens has unique advantages and compromises, 
so successfully selecting a lens for a particular 
patient depends on a thorough understand-
ing of the patients’ priorities and each IOL’s 
characteristics.2

No free lunch in optics 
True accommodation is diffi cult to duplicate. 
Unfortunately, the laws of physics prohibit the 
creation of an ideal multifocal IOL. It is impos-
sible to create a lens that gives a perfect image 
of targets at varying distances with no increase 
in aberrations and no loss of light. 

The Crystalens AO (Bausch + Lomb) was 
the fi rst and remains the only accommodative 
lens approved for use in the US. Despite strong 

results in the FDA trials for this lens, real-world 
results were mixed. The Array multifocal 
(Allergan) was the fi rst to combine aspheric 
and spherical optics with progressive transi-
tions between the 5 zones. However, nighttime 
vision was problematic, leading to frequent 
patient rejection. The ReZoom (Advanced 
Medical Optics, Inc) and Restor +4.0 (Alcon) 
followed, but its diffractive optics created 
signifi cant dysphotopsias.3,4 The Restore +3.0 
and later the +2.5 (active-focus) somewhat 
reduced patient complaints, but eye care pro-
viders (ECPs) remained wary of disappointing 
patients.

The key to navigating the selection of 
a successful multifocal IOL is an intimate 
knowledge of the advantages and compromises 
inherent in each IOL. When that knowledge 
is combined with a clear understanding of a 
patient’s desires, their satisfaction with the 
fi nal decision is much more likely.5 Some of 
the more common strengths of the current 
multifocal IOLs are shown in Figure 1, in which 
prioritizing 1 wing of the triad will likely result 
in a compromise in the other 2 wings.

We must still preoperatively evaluate any 
patient’s appropriateness for multifocal IOLs; 
consider performing topography to rule out 
corneal abnormalities and optical coherence 
tomography to assess the macula. Measure 

angle alpha, although this appears to be less of 
an issue with newer extended depth-of-focus 
(EDOF) IOLs. For many patients, multifocal 
IOLs are not good idea, whether it be because 
of ocular pathology, temperament, additional 
cost, vagaries of neural-adaptation, effect on 
daytime and nighttime vision, or simply an 
affection for glasses. It is unwise to pressure 
these patients.6

However, improved optical strategies in 
newer multifocal IOLs mean more patients are 
good candidates for these lenses. Currently 
available presbyopia-correcting IOLs are listed 
in Table 1.  Some of these are toric lenses, so we 
have also included Table 2 to describe power 
options for patients with corneal astigmatism.  

The EDOF IOLs 
No category of multifocal IOLs has grown more 
rapidly in the last few years than that of the 
EDOF IOLs, which have been FDA regulated 
separately from monofocals and other multi-
focals since 2016. The FDA defi nes EDOF IOLs 
as lenses that provide Snellen visual acuity to 
within 1 letter of that provided by a monofocal 
IOL, and a depth of fi eld that is at least 0.50 D 
greater than a monofocal.7

A half diopter of added depth of fi eld may 
not sound like much of an improvement, but 
Continued on PAGE 24

Greater range:
•Trifocality

•Diffractive optics

Fewer haloes:
•Refractive optics

•Extended 
depth-of-focus

Crisper vision:
•Spherical aberration control
•Chromatic aberration control

•Refractive optics
•Monofocal IOL

Figure 1. The more common visual advantages 
prioritized by current multifocal IOLs. Typically, 
emphasizing 1 element will reduce the strength of 
the opposing elements. 
(Image courtesy of Oliver Kuhn-Wilken, OD)

FIGURE 1
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bear in mind that a monofocal will typically 
provide 0.75 D to 1.00 D of depth of fi eld, 
depending on pupil size. Increasing that to 
1.25 D to 1.50 D brings objects that are only 24 
in to 30 in away into focus, which can include 
vehicle dashboards, computer monitors, and 
tablets.

Modesty of ambition for the depth of fi eld 
allows EDOFs to minimize aberrations that 
plague the more powerful multifocal IOLs. 
They are well suited to patients with active 
lifestyles; People who want some depth of fi eld 
to lessen their dependence on glasses, but 
do not mind resorting to glasses to read for 
prolonged periods, read smaller print, or read 
in dim light. 

TECNIS Symfony 
TECNIS Symfony, an EDOF lens released in the 
US in 2016 (Johnson & Johnson) was, for many 
surgeons, the fi rst presbyopia-correcting IOL 
that would work for a signifi cant number of 
patients. 

The Symfony uses diffraction to split light 
between 2 fairly close foci, resulting in a bifocal 
IOL with focal peaks at plano and at +1.75 D 
(22”). These peaks are close enough that in 
most lighting conditions, patients experience 
a continuous plateau of good vision all the way 
from infi nity to intermediate distance. In dim 
lighting, a perceptive patient may notice 2 
separate peaks.8

The TECNIS Symfony comes in a spherical 
and a toric version. The toric model can correct 
for corneal astigmatism (not total refractive 
astigmatism) between 1.0 and 2.6 D.9 The 
TECNIS Symfony is a diffractive lens, and it has 
a concentric sawtooth surface pattern similar 
to all diffractive IOLs.10 Any diffractive lens will 
produce glare, haloes, and starbursts, referred 
to as dysphotopsias. The TECNIS Symfony gives 
these effects as well. Although in our experi-
ence, it seems to produce fewer complaints 
than those of non-EDOF diffractive IOLs. 

One additional strategy employed by the 
TECNIS Symfony is a reduction in chromatic 
aberration achieved by manipulation of 
the diffractive design, resulting in superior 
contrast sensitivity compared with most 
other multifocal IOLs.11 Diffractive optics will 

generally reduce contrast sensitivity, the ability 
to discern objects with similar color and bright-
ness, especially in low lighting. Any corneal or 
macular disease will also reduce contrast sensi-
tivity, so all diffractive IOLs are contraindicated 
with these diseases to avoid any cumulative 
decrease in contrast sensitivity.12

The TECNIS Symfony tends to give good 
distance and intermediate vision, but may not 
give suffi cient reading vision for some patients, 
those patients will require reading glasses. 
Some patients are amenable to a strategy of 
mini-monovision, whereby the nondominant 
eye is targeted at -0.50 D. This slight adjust-
ment can give more functional uncorrected 
near vision.13 In general, the TECNIS Symfony 
is an excellent IOL for patients who desire good 
distance and intermediate vision and do not 
mind some compromise to their near vision 
and some nighttime aberrations. 

The Vivity
The Vivity IOL (Alcon), another EDOF lens, was 
approved by the FDA in late 2020 and was gen-
erally well received. In contrast to the TECNIS 

Symfony and multifocal IOLs, the Vivity is a 
refractive lens. This combines 2 smooth surface 
transition elements to simultaneously stretch 
the wavefront, creating an extended visual 
range without splitting the light. A smooth, 
slightly elevated (approximately 1 µm) plateau 
surrounds a 2.2-mm small curvature change 
to delay the wavefront passing through this 
section of the IOL. This focuses the central light 
more for near. The wavefront passing around 
the central section travels faster to focus light 
more toward the distance vision. This is not a 
diffractive lens. It functions as an EDOF IOL 
with continuous vision from infi nity to about 
26 in (+1.50 D).14

The Vivity is available in a spherical and a 
toric version (T3-T6). Despite its weaker near 
power than previous EDOF IOLs, patients 
have been enthusiastic about the reduction 
in dysphotopsias. Its refractive design results 
in nighttime aberrations similar to a mono-
focal. Perhaps this is why patients commonly 
describe their vision through this lens as 
“natural.”15

Continued from PAGE 22

Continued on PAGE 26

Figure 2. A defocus curve shows at a glance what the average patient should be able to see over a range of distances. Defocus 
curves are created by distance correcting the patient, then presenting a series of lenses in front of their eye and measuring the 
degree of defocus that is induced. Here are sample defocus curves for 4 multifocal IOLs (Symfony, Vivity, PanOptix, and Synergy) 
that are superimposed, although defocus curves often vary between studies.28-29 Bear in mind that superior defocus curves (ie, 
less defocus with near targets) are often accompanied by an increase in other optical issues.

FIGURE 2. Defocus curves for 4 multifocal IOLs and 1 monofocal IOL
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Because of the minimal aberrations, the 
Vivity can sometimes be implanted in patients 
with mild corneal or macular disease, as long 
as they receive appropriate counseling. Thus 
the Vivity has signifi cantly expanded our pool 
of potential candidates for multifocal IOLs.

The Vivity should give good distance and 
intermediate vision, but like other EDOFs, 
it does not usually give good near vision. If 
acceptable to the patient, a mini-monovision 
strategy can bolster near vision considerably.16

Vivity is a good choice for patients who want 
good distance and intermediate vision, who 
do not mind wearing reading glasses for some 
near tasks, and who either would dislike any 
glare or haloes or have mild corneal or macular 
disease.

TECNIS Eyhance
The TECNIS Eyhance IOL (Johnson & Johnson) 
was launched in June 2021. Eighty fi ve percent 
of the surface of the TECNIS Eyhance is the 
same as the TECNIS 1-Piece IOL, but the center 
creates an increase in power to slightly increase 
the depth of focus. In the US, it is classifi ed as 
a monofocal IOL rather than an EDOF, with 
surgical planning attributes of a traditional 
monofocal lens.  

The lens was designed to improve interme-
diate vision while providing distance vision 
comparable to a traditional monofocal lens. 
A prospective study comparing the TECNIS 
Eyhance with the TECNIS monofocal found no 
signifi cant difference in patients’ experience 
of halos, glare, or starburst 6 months after 
surgery. More than 80% of patients in both 
groups reported no problems with glare, halos, 
starbursts, or overall vision 6 months after 
surgery. Patients with the TECNIS Eyhance IOL 
had signifi cant improvements in distance-cor-
rected intermediate vision and uncorrected 
intermediate vision of at least 1 line compared 
with a traditional TECNIS monofocal lens. 
Maximum plus refraction technique is recom-
mended for patients following implementation 
of this lens, and autorefractors may not provide 
optimal postoperative estimation for refraction 
because of the optical design.17 The TECNIS 
Eyhance Toric II is available with cylinder 
powers for up to 4.1 D of astigmatic correction 

at the corneal plane. 

Multifocal IOLs
The history of patient rejection of bifocal 
IOLs because of daytime clarity issues and 
night vision dysphotopsias makes many ECPs 
nervous, but the most recent options in this 
category have improved optics and are gaining 
more acceptance. Outside the US, surgeons 
have already been using a wide range of trifocal 
implants, most commonly AT LISA (Carl Zeiss 
Meditec) and FineVision (PhysIOL).  In the 

US, we have been fortunate to see 2 advanced 
lenses recently obtain FDA approval.

PanOptix
Although there are dozens of trifocal IOLs 
available internationally, PanOptix (Alcon) 
is the fi rst trifocal IOL released in the US. It 
achieves its effect with a sophisticated series 
of diffractive steps molded onto its anterior 
surface.18 The PanOptix has 3 focal points: 
emmetropia, 24 in (+1.67 D at the corneal 

Continued from PAGE 24
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Table 1. Presbyopia-correcting intraocular lenses
IOL (company) IOL class Spherical power Toric powers Asphericity

Vivity (Alcon)
∞ to 80 cm+ EDOF +10 D - 

+30 D
Toric T0, T3, T4, 
T5, and T6 0.2 μm

TECNIS Eyhance/TECNIS 
Eyhance Toric II (J&J)
∞ to approximately 100 cm

Monofocal 
EDOF 

+5.0 D - 
+34.0 D

1.5 D, 2.25 D, 3.0 
D, 3.75 D, 4.5 D, 
5.25 D, and 6.0 D

-0.27 μm

TECNIS Symfony (J&J)
∞ to 60 cm EDOF +5 D - 

+34.0 D
150, 225, 300, 
and 375 -0.27 μm

Panoptix (Alcon)
∞ to 40 cm

Multifocal 
diffractive

+6.00 D - 
+34.00 D

T30, T40, T50, 
and T60 -0.10 μm

TECNIS Synergy/TECNIS 
Synergy Toric II (J&J)
∞ to 40 cm 

Multifocal/DOF +5 D - 
+34.0 D

150, 225, 300, 
and 375 -0.27 μm

TECNIS Multifocal +4.0 D (J&J)
(+3.00 D in spec plane)
∞ to 40 cm

Multifocal 
diffractive

+5 D - 
+34.0 D NA -0.27 μm

TECNIS Multifocal 
+3.25 D/TECNIS Multifocal 
Toric II +3.25 D (J&J) 
(+2.37 D in spec plane)
∞ to 50 cm

Multifocal 
diffractive

+5 D - 
+34.0 D

150, 225, 300, 
and 375 -0.27 μm

TECNIS Multifocal/TECNIS 
Multifocal Toric II +2.73 D (J&J) 
+2.75 D (+2.01 D in spec plane)
∞ to 60 cm

Multifocal 
diffractive

+5 D - 
+34.0 D

150, 225, 300, 
and 375 -0.27 μm

Alcon ReStore IQ MF IOL +2.5 D
∞ to 53+ cm

Multifocal 
diffractive +6 D - +34 D T3, T4, T5, and T6 -0.20 μm

Alcon ReStore IQ Toric MF IOL 
+3.0 D
∞ to 50+ cm

Multifocal 
diffractive +6 D - +34 D T3, T4, T5, and T6 -0.10 μm

Crystalens AO
∞ to 60 cm Accommodating 

11.5 mm: +18 - 
+33 D
12.0 mm: +4 - 24 D

NA Aspheric but 
unknown

Trulign Toric
∞ to 60 cm Accommodating +4.0 D - +33.00 D 1.25 D, 2.0 D, 

2.75 D
Aspheric but 
unknown
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plane) and 16 in (+2.50 D at corneal plane). The 
PanOptix is available in spherical powers as 
well as toric correction for corneal cylinder of 
about 1.00 to 2.50 D. Technically a quadrifocal, 
the lens combines light from 2 of its diffractive 
steps to plano, with the other 2 steps directed 
to intermediate and near, such that light is dis-
tributed 50% to distance and 25% each to near 
and intermediate.

The PanOptix is contraindicated in eyes with 
corneal or macular disease because diffractive 
optics degrade contrast sensitivity to some 
extent. This effect is compounded by dry eye, 
basement membrane dystrophy, epiretinal 
membranes, diabetic retinopathy, and other 
corneal and macular disease. The PanOptix 
does produce glare and haloes, but they are 
less than those of previous bifocal IOLs because 
some of the diffracted waves that are wasted in 
a bifocal are used for nearer points of focus in 
the trifocal.19

Sudhir et al performed a retrospective 
analysis comparing the PanOptix with 2 tri-
focal IOLs available internationally, the Fine 
Vision and the AT LISA, as well as the TECNIS 
Symfony.20 Although just 17% of PanOptix 
patients reported “often use” of reading glasses, 
87% of TECNIS Symfony patients did. Higher 
energy utilization combined with a small 
diffractive zone (4.5 mm) compared with the 
other trifocals and the TECNIS Symfony (6 mm) 
results in functional vision that is less depen-
dent on pupil size and lighting conditions and 
possibly with better contrast sensitivity. In 
this study, the PanOptix patients reported less 
bothersome halos, glare, and starbursts com-
pared with the TECNIS Symfony IOL.21

The PanOptix tends to give good distance, 
intermediate, and near vision, with nighttime 
aberrations that are acceptable to the majority 
of patients.22-23 Although in most cases, the 
distance vision will not be as crisp as that of an 
EDOF IOL, this lens would be a good option for 
a patient who desires good vision across a wide 
range of distances, with less dysphotopsias 
compared with older diffractive multifocal 
IOLs.

TECNIS Synergy
Johnson & Johnson released the TECNIS 

Synergy to the US market in May 2021, so 
there is less experience and few independent 
published analyses of its characteristics. 
The TECNIS Synergy is a diffractive lens that 
combines multifocal and EDOF technology and 
purports to give good vision in a near-contin-
uous sweep from plano to 12 in (3.00 D), an 
impressive range.24 It is a diffractive IOL with a 
syncopated concentric sawtooth pattern lathed 
onto its posterior surface and uses a frosted 
edge to reduce peripheral aberrations.25

The TECNIS Synergy incorporates many of 
the same strategies that Johnson & Johnson 
pioneered with the TECNIS Symfony, including 
correction for both the spherical aberration 
and the chromatic aberration of the cornea. It 
comes in a spherical version, and a toric that 
can correct for between 1.0 and 2.6 D of corneal 
cylinder.26

Johnson & Johnson attempted to reduce dys-
photopsias using a violet light fi lter that blocks 
wavelengths of 360 to 460 nm. This specifi c 
fi lter may also minimize the effects from many 
LED lights. Like all diffractive IOLs, this lens is 
not recommended in any patient with corneal 
or macular disease. One study on the TECNIS 
Synergy suggested it may give acuities equal to 
or better than the PanOptix and outperform 
the PanOptix in mesopic conditions.27 Further 
investigations are underway. 

The IC-8 Pinhole IOL
AcuFocus submitted a premarket approval 
application to the FDA for its IC-8 small aper-
ture IOL in February 2021. This lens technology 
is based on a similar mechanism of action to 
the Kamra corneal inlay (AcuFocus Inc). The 
IC-8 is a spherical monofocal lens featuring an 
opaque annular ring with a clear central aper-
ture diameter of 1.36 mm. The lens is designed 
to reduce the visual effects of unfocused 
peripheral light rays, allowing only central light 

rays to focus on the retina, thus delivering a 
continuous extended depth of focus. 

 A prospective, multicenter, nonrandomized 
clinical study was performed to evaluate its 
safety and effectiveness. The IC-8 was implant-
ed in 1 eye, with a monofocal/monofocal toric 
lens in the other eye.  Over 50% of patients 
reported spectacle independence at distance, 
intermediate, and near.30 The lens performed 
better than the FIneVision and AT LISA mul-
tifocal IOLs relative to induced astigmatism.31

Doctors have found it is still possible to do a 
fundus exam and even retinal procedures past 
this IOL.32

Conclusion
With the exponential increase in multifocal 
IOL options, we are entering a golden period 
for those desiring freedom from glasses. The 
more ODs understand the choices, the better 
we can counsel patients, and the more likely it 
is outcomes will match priorities.

Oliver Kuhn-Wilken, OD, 
is an optometric physician at the 
Pacific Cataract & Laser Institute in 
Tualatin, Oregon. 

Tracy Schroeder Swartz, OD, MS, FAAO, 
is in group optometric practice in Madison, Alabama. 
She serves as president for the 
Optometric Council 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
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The full article, 
including references, 
can be found online.

Table 2. Toric IOL corrections: Lens labeled power 
relative to actual corneal cylinder correction
IOL labeled power 1.5 D 2.25 D 3.0 D 3.75 D 4.50 D 5.25 D 6.0 D

Corneal plane power 1.03 D 1.54 D 2.06 D 2.57 D 3.08 D 3.60 D 4.11 D

Typical range of corneal 
astigmatism

0.75D 
-1.50 D

1.50 D - 
2.00 D

2.00 D - 
2.50 D

2.50 D - 
3.00 D

3.0 D 
-3.50 D

3.50 D - 
4.00 D

4.00 D - 
4.50 D
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R E T I NA

By A. Paul Chous, OD, MA, FAAO

A 63-year-old woman with type 2 diabetes has 
been in my care for 18 years. Her most recent 
HbA1c was 10.3% on metformin monothera-
py, and a review of her previous lab values 
showed HbA1c ranging from 7.2% to 8.5%. 

Background
She reported taking lisinopril for hyperten-
sion, levothyroxine for hypothyroidism, and 
smoking a single pack of cigarettes daily for 
20 years. In-offi ce blood pressure measured 
168/104. The patient also reported a lot of 
stress-eating, a 15 lb weight gain during the 
COVID-19 pandemic (current body mass 
index = 34.1 kg/m2), and had received her sec-
ond dose of an mRNA vaccine 4 weeks before 
our visit. 

Compared with her most recent spectacle 
prescription (3 years previously from another 
provider), I found a 2.5 diopter myopic shift 
in each eye. Ocular motilities, pupils, and 
external exams were unremarkable save early 
nuclear sclerotic cataract formation in each 
eye, with best-corrected visual acuities of 

20/20 and intraocular pressures of 19 mm Hg. 
Dilated exam revealed normal optic nerves 
and maculae, with no evidence of diabetic 
retinopathy in the posterior pole or retinal 
periphery. Posterior pole images appear above 
in Figure 1.

Proposed treatment
I had a long discussion with this patient 
about her suboptimal glucose and blood 
pressure control and recommended she see 
her primary care provider (PCP) to intensify 
treatment. We discussed the risk of diabetic 
retinopathy and other vascular complications 
due to chronic hyperglycemia, hypertension, 
and diabetes duration. I recommended she 
discontinue smoking and asked if she wanted 
to quit, to which she replied in the affi rma-
tive. We also discussed refractive fl uctuation 
due to hyperglycemia, and she elected to 
try to improve her blood glucose control 
and return to my offi ce for repeat refraction 
once her HbA1c was less than 8%. I sent a 
detailed note to her PCP about my fi ndings, 

recommendations, and concerns.

Follow-up
The patient returned to my offi ce 4 months 
later and had been placed on weekly sema-
glutide injection (Ozempic, Novo Nordisk), 
long-acting insulin degludec (Tresiba, Novo 
Nordisk), transdermal nicotine patches, and 
atenolol, in addition to her previous medica-
tions. She had lost 11 lb of weight, her most 
recent HbA1c was 6.8%, and her blood pres-
sure now measured 145/95. Repeat refraction 
showed a 1.00 diopter hyperopic shift from 
her previous visit, but best-corrected vision of 
20/20 OD and 20/30- OS. Pupils and extraocu-
lar muscles again appeared normal.

My fi rst suspicion was worsening cataract 
in the left eye vs new-onset diabetic macular 
edema. Dilated exam again showed minimal 
cataract formation, no evidence of diabetic 
retinopathy or macular edema, but the left 
optic nerve was clearly edematous with 
minimal cupping and an inferior splinter 

Diabetic papillitis is relatively rare, found in type 1 and 2 diabetes patients

Optic disk swelling in an 
asymptomatic patient with diabetes 

Continued on PAGE 32

Figure 1. Red-free image (OD) and color image (OS) at fi rst presentation of a 63-year-old woman 
with type 2 diabetes and glycated hemoglobin (HbA1c) of 10.3%. Imaging shows no diabetic 
retinopathy and nonedematous optic nerves.

1

I am suspicious that use 
of semaglutide, a more 
potent GLP-1 RA, may 
have provoked DP in 
tandem with a rapid and 
dramatic drop in HbA1c

and blood pressure.”
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RETINA

hemorrhage (see Figure 2). Optical coherence 
tomography (OCT) was performed and con-
fi rmed retinal nerve fi ber layer edema in the 
left eye only (97 and 197 microns in the right 
and left eyes, respectively). She reported no 
symptoms and automated perimetry showed 
no defects in either eye.

Findings
I discussed my fi ndings with the patient. 
Based on her presentation, I told her I 
believed she had diabetic papillitis (DP) but 
wanted a retina consult to be sure. She was 
seen that day by a local retina specialist who 
concurred with my impression and referred 
her to a neuro-ophthalmologist the next 
week. In turn, that physician agreed with our 
clinical impressions, noting normal color 
vision and visual fi elds in each eye but also 
detected a subtle afferent pupillary defect 
on the left side. A sedimentation rate was 
ordered and was normal. He told the patient 
she likely had DP vs emerging nonarteritic 
anterior ischemic optic neuropathy (NAION). 
Neuroimaging was not ordered, per the neu-
ro-ophthalmologist, as there was no evidence 
of bilateral disk edema.

Diabetic papillitis
DP is a relatively rare condition encountered 
in both type 1 and type 2 diabetes.1 Case 
reports show it can occur with or without 
comorbid diabetic retinopathy or macular 
edema in 1 or both eyes, and it has been 
associated with rapid improvement in blood 
glucose control and small optic disks.2,3

The proposed mechanism is vasodilation 
of optic nerve capillaries with reduced 
axoplasmic fl ow, resulting in disk swelling 
and splinter hemorrhages of the optic nerve. 
Some experts dispute whether it is a distinct 
entity from NAION,4 but the visual prognosis 
is typically better than NAION (most patients 
maintain vision < 20/40) and altitudinal visual 
defects are absent. 

Fluorescein angiography is reported to 
reveal early disk leakage in DP, whereas disk 
hypoperfusion is a characteristic of NAION. 
Interestingly, glucagon-like-peptide 1 recep-
tor analogs (GLP-1 RA), such as exenatide, 

have been shown to induce capillary dilation 
via nitric oxide,5 and I am suspicious that use 
of semaglutide, a more potent GLP-1 RA, may 
have provoked DP in tandem with a rapid and 
dramatic drop in HbA1c and blood pressure.

Treatment
There is no defi nitive treatment for DP, 
though subtenon’s injections of steroids and 
anti-VEGF agents have been shown to improve 
disk and any associated macular edema.6-8

The patient will be followed by neuro-oph-
thalmology in 6 weeks, who reassured her 
that her visual prognosis is likely good. Only 
time will tell.
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in Tacoma, Washington.
dr.chous@diabeticeyes.com
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Figure 2. Color and red-free images of the right and left optic nerves at 4-month follow-up.                               
Note: Edematous optic nerve in left eye with disk hemorrhage at 7 o’clock. HbA1c is now 6.8%. 
(Images courtesy of A. Paul Chous, MA, OD, FAAO)
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INTRODUCING A WHOLE NEW WAY TO TREAT DRY EYE DISEASE.2

Tyrvaya™, the first and only nasal spray approved to treat the signs 
and symptoms of dry eye, is believed to activate the trigeminal 
parasympathetic pathway via the nose, resulting in increased tear film 
production.2 The exact mechanism of action is unknown at this time. 
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Treat by activating 
tear film production.2
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Adverse Reactions
The most common adverse reaction reported in 
82% of patients was sneezing. Events that were 
reported in 5-16% of patients were cough, throat 
irritation, and instillation-site (nose) irritation. 

Dry eye starts with 
tear film disruption.1
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Indispensables

By Brooke Henson

Essilor launched Transitions XTRActive, the latest generation of its 
transitions lens series.

Designed to provide added light protection for people with light 
sensitivity, Transitions XTRActive delivers a variety of performance 
enhancements designed to improve the user experience.

The new generation Transitions XTRActive lenses will replace 
the current generation and are designed to provide a wider 
variety of features including more comfort to the wearer. 

The new line will:
» Consist of a color palate of Gray, Brown, and Graphite Green
» Be available with a wide variety of Essilor designs including Varilux and 
Eyezen lenses
» Be compatible with Transitions XTRActive style mirrors 
» Be made from Plastic 1.50, TREXA Trivex 1.53, Airwear polycarbonate, and 
Thin & Lite 1.67 

More info on the Transitions XTRActive line can be found at 
EssilorPRO.com.
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Essilor releases new 
Transitions XTRActive 
lenses for light sensitivity
New portfolio aims to help ODs find the right 
photochromic lenses to enhance patient experience
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BRIEF SUMMARY: Consult the 
full Prescribing Information for 
complete product information 
available at www.tyrvaya-pro.
com.  
INDICATIONS AND USAGE
TYRVAYATM (varenicline solution) 
nasal spray is a cholinergic 
agonist indicated for the 
treatment of the signs and 
symptoms of dry eye disease.
ADVERSE REACTIONS
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 three clinical trials of dry 
eye disease conducted with 
varenicline solution nasal 
spray, 349 patients received at 
least 1 dose of TYRVAYA. The 
majority of patients had 31 days 
of treatment exposure, with a 
maximum exposure of 105 days. 
The most common adverse 
reactions reported in 82% of 
TYRVAYA treated patients was 
sneezing. Other common adverse 
reactions that were reported in 
>5% of patients include cough 
(16%), throat irritation (13%), and 
instillation-site (nose) irritation 
(8%).
USE IN SPECIFIC POPULATIONS
Pregnancy: Risk Summary: 
There are no available data 
on TYRVAYA use in pregnant 
women to inform any drug 
associated risks. In animal 
reproduction studies, varenicline 
did not produce malformations at 
clinically relevant doses.
All pregnancies have a risk 
of birth defect, loss, or other 
adverse outcomes.  In the US 
general population, the estimated 
background risk of major birth 
defects and miscarriage in 
clinically recognized pregnancies 

is 2% to 4% and 15% to 20%, 
respectively.
Data: Animal Data: Pregnant rats 
and rabbits received varenicline 
succinate during organogenesis 
at oral doses up to 15 and 30 
mg/kg/day, respectively. While 
no fetal structural abnormalities 
occurred in either species, 
maternal toxicity, characterized 
by reduced body weight gain, and 
reduced fetal weights occurred 
in rabbits at the highest dose 
(4864 times the MRHD on a mg/
m2 basis). 
In a pre- and postnatal 
development study, pregnant rats 
received up to 15 mg/kg/day of 
oral varenicline succinate from 
organogenesis through lactation. 
Maternal toxicity, characterized 
by a decrease in body weight 
gain, was observed at 15 mg/kg/
day (1216 times the MRHD on a 
mg/m2 basis). Decreased fertility 
and increased auditory startle 
response occurred in offspring at 
the highest maternal dose of  
15 mg/kg/day.
Lactation: Risk summary: There 
are no data on the presence of 
varenicline in human milk, the 
effects on the breastfed infant, 
or the effects on milk production. 
In animal studies varenicline 
was present in milk of lactating 
rats. However, due to species-
specific differences in lactation 
physiology, animal data may 
not reliably predict drug levels in 
human milk. 
The lack of clinical data 
during lactation precludes 
a clear determination of the 
risk of TYRVAYA to an infant 
during lactation; however, the 
developmental and health 
benefits of breastfeeding 
should be considered along 
with the mother’s clinical need 
for TYRVAYA and any potential 
adverse effects on the breastfed 
child from TYRVAYA.  
Pediatric Use: Safety and 
efficacy of TYRVAYA in 
pediatric patients have not been 
established. 
Geriatric Use: No overall 
differences in safety or 
effectiveness have been 
observed between elderly and 
younger adult patients. 
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The many options of vision correction
Veteran optometrist has seen them all and is waiting for the next innovation

By Marc R. Bloomenstein, OD, FAAO; 
Special to Optometry Times®

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

As of late, there is a tool that will bridge 
this contact lens, refraction–based mindset 
with the ophthalmological surgical like-mind-
ed optometrists. Have I piqued your interest? 
Good, keep reading. 

When I was a nouveau clinician and fi rst 
started participating in clinical trials, I 
would often think of investigator-initiated 
trials (IITs) that would revolutionize the 
profession. Think of Steve Martin in The 
Jerk—great concept, poor design. In fact, Nerd 
Wax carries his idea to a new level. In my 
opinion, the Holy Grail of studies was and 
is the eradication of the biggest refractive 
scourge to all of humanity. I am not even 
being hyperbolic or provocative. I am speak-
ing truth. What I speak of is presbyopia. Yes, 
the dreaded presbyopic shift that will and 
does affect every living person. 

For decades, I have written about the natu-
ral selective properties of Darwinian evolution 
and this notion of survival of the fi ttest. The 
natural crystalline lens and the retina are 
exceptions to this rule. Perhaps you subscribe 
to the theory of intelligent design. Well, I have 

news for you: The crystalline lens is at the 
bottom of the class. Now may be a good time 
to take a break and ponder on this concept. 

The eye, the most wondrous of organs, is 
backward (again, see retina) and has its most 
important component starts to diminish 
only 4 decades into the journey. Imagine 
a way around that. Something that is not 
surgical but is universally accepted and easy 
to use. Hello! 

If I could have come up with my IIT and 
implemented it, I would be writing this from 
space because all billionaires have to go to 
space, for some reason, instead of fi xing the 
woes of our planet. Much like most of my 
ideas, it turns out some other entity has either 
thought of it fi rst or it is already available. 
And we are in a presbyopic awakening, so 
buckle up.

Surgically, the correction of presbyopia 
has been advanced by the new and newer 
IOLs. Lenses, such as the Alcon PanOptix 
and the Johnson & Johnson Symfony and 
Symfony Synergy, have elevated the clear lens 
extraction to a must-have for any patient over 
50 years old. Much like pale is the new tan, 
lens extractions (cataract or clear lens) is the 
new LASIK. The Kamra corneal inlay is also 
an opportunity for patients utilizing pinhole 
technology. The nonsurgical options have 
been limited to refractive devices, such as 
contacts and exceptional progressive lenses. 
Shout out to Essilor for that Varilux X lens. It 
is amazingly clear. 

I like wearing glasses, but what about all 
those patients who do not want to be tethered 
and do not want surgery? The time has fi nally 
arrived for the surgical and refractive to offer 
our patients an alternative. Very soon, we will 
have a drop to offer our patients relief from 
the presbyopic plague. Like any treatment, 
it is effective only if you use it. Thus, it is our 
opportunity to broadcast the science of pres-
byopic treatment. 

The ophthalmic presbyopic drop land-
scape is rapidly expanding, with many 
companies looking to provide long-term 
near visual relief. Allergan is positioned to 
be the fi rst out of the gates, hopefully within 
months, using a proprietary vehicle that 
provides a pH balance close to natural tears 
and pilocarpine 1.25%. This contracts the iris 
sphincter to an optimal size while activating 
the ciliary muscle for an increase in accom-
modation comfortably and safely. 

In the double-masked clinical trials, the 
patients aged 40 to 55 years noted a clinical 
effect within 15 minutes, and over half of 
the patients felt the results lasted from 5 to 
6 hours in 1 application and demonstrated 
signifi cant near vision gains in mesopic con-
ditions without loss of distance vision. 

The Gemini trials showed very few adverse 
effects, and signifi cant improvement was 
noted in the patient-reported outcomes, such 
as increase in near vision–related reading 
ability and reductions in the impact that pres-
byopia had on their daily life. This feels like 
2006 all over again. 

The time to start talking to patients about 
this presbyopic killer is yesterday. When a 
patient walks into your lane, they are looking 
(pun intended) for you to tell them something 
they don’t know. The opportunities to offer 
a drop that will sustain near vision for most 
of the day, and with a pinhole effect—we are 
talking near ranges beyond monovision. My 
postoperative LASIK patients are now turning 
40, and my standard cataract patients are 
all hearing about the drop that will be soon 
available. Spread the word. 

Marc R. Bloomenstein, 
OD, FAAO, 
is director of optometric services 
at Schwartz Laser Eye Center in 
Scottsdale, Arizona.
mbloomenstein@gmail.com

Very soon, we will 
have a drop to o� er 
patients relief from 
the presbyopic plague.



                

Follow-Up

VISIT
from

3
CONTINUING EDUCATION

36 OPTOMETRY TIMES®November 2021 

Things You Should Know About 
Neurotrophic Keratitis

To learn more about this topic, including 
information on how to diagnose and treat 
neurotrophic keratitis, go to 
gotoper.com/go/mxf-neuro21keratitis 

Instructions for Participation/How to Receive Credit
Read this activity in its entirety. 

  Go to gotoper.com/go/neurotrophic21keratitis-od to access and complete 
the post-test.

Answer the evaluation questions.

Request credit using the drop-down menu.
You may immediately download your certifi cate.

Release Date: November 1, 2021
Expiration Date: November 1, 2022

Learning Objectives 
Upon successful completion of this activity, you should be better prepared to:

• Explain the role of the trigeminal and corneal sensory nerves in the normal 
function of the cornea.

• Summarize the diseases and injuries that commonly cause neurotrophic 
keratitis (NK).

• Develop evidence-based treatment plans for patients with NK based upon 
disease stage.

Accreditation/Credit Designation
Physicians’ Education Resource®, LLC, is accredited by the Accreditation Council 
for Continuing Medical Education (ACCME) to provide continuing medical 
education for physicians.

Physicians’ Education Resource®, LLC, designates this enduring material for a 
maximum of 0.25 AMA PRA Category 1 Credits™. Physicians should claim only 
the credit commensurate with the extent of their participation in the activity.

This activity, COPE Activity Number 122768, is accredited by COPE for 
continuing education for optometrists.

Acknowledgment of Commercial Support
This activity is supported by an educational grant from Dompé U.S., Inc.

Off-Label Disclosure/Disclaimer
This activity may or may not discuss investigational, unapproved, or off-label use 
of drugs. Learners are advised to consult prescribing information for any products 
discussed. The information provided in this activity is for accredited continuing 
education purposes only and is not meant to substitute for the independent 
clinical judgment of a health care professional relative to diagnostic, treatment, 
or management options for a specifi c patient’s medical condition. The opinions 
expressed in the content are solely those of the individual faculty members and do 
not refl ect those of PER® or any company that provided commercial support for 
this activity.

Francis S. Mah, MD
Director of Cornea and External Disease 
Co-Director, Refractive Surgery 
Scripps Clinic Medical Group 
La Jolla, CA

This activity was written by PER® editorial staff under faculty 
guidance and review.

Faculty, Staff, and Planners’ Disclosures
In accordance with ACCME Guidelines, PER® has identifi ed 
and resolved all COI for faculty, staff, and planners prior to the 
start of this activity by using a multistep process.

Disclosures (Dr Mah): Consultant: Allergan, Novartis, Ocular 
Sciences.

The staff of Physicians’ Education Resource®, LLC, have no 
relevant fi nancial relationships with ineligible companies.

https://www.gotoper.com/online-cme-activities/medical-crossfire/mxf-neuro21keratitis
https://www.gotoper.com/go/neurotrophic21keratitis-od


N
eurotrophic keratitis (NK) is a rare, degenerative corne-
al disease caused by damage to trigeminal innervation.1

Over time, this results in impaired corneal sensitivity, 
spontaneous breakdown of the corneal epithelium, poor 

corneal healing, and development of corneal ulceration, melting, and 
perforation. Early diagnosis followed by prompt treatment can prevent 
signi� cant corneal damage. Here are 3 things you should know about 
NK and how to treat it.

1 Diminished corneal sensitivity 
is the hallmark of NK.

Corneal nerves are responsible for the sensations 
of touch, pain, and temperature, and they play an 

important role in the blink re� ex, wound healing, and tear production 
and secretion.2 � e hallmark of NK is corneal hypesthesia. Sensory 
nerves exert a trophic in� uence on the corneal epithelium. Release of 
the sensory neuromediators acetylcholine, substance P, and calcitonin 
gene-related peptide increase epithelial cell proliferation in vitro.3 Loss 
of sensory innervation leads to reductions in lacrimation and secretion 
of trophic factors. � is, in turn, inhibits the regeneration potential of 
the corneal epithelium and can lead to an epithelial defect, even in the 
absence of injury. 

� e most common cause of NK is herpetic keratitis. Other common 
causes include eye surgery, long-term use of contact lenses, chemical 
burn, ablative procedures for trigeminal neuralgia, and surgical pro-
cedures for reduction of jaw fractures.2,4 Less frequently, presence of 
space-occupying intracranial masses (eg, schwannoma, meningioma, an-
eurysm) can lead to nerve compression and reduced corneal sensitivity.

Patients with NK may experience various complications, including 
decreased tear production and blinking leading to dry eye disease; 
corneal epithelial disease leading to tear-� lm instability, recur rent 
or persistent corneal epithelial defect, stromal haze, and leukocyte 
in� ltration; and stromal neovascularization and thinning leading to 
perforation. 

2 Early detection of NK is key to 
improving clinical outcomes.

� e best opportunity to reverse ocular surface damage 
is during the earliest stage of NK. However, due to the 

diminished corneal sensitivity that characterizes the disease, patients 
typically do not complain of symptoms, and diagnosis is o� en delayed. 

Diagnosis of NK is mainly based upon clinical history associated 
with trigeminal impairment, presence of abnormal corneal epitheli-
um, persistent epithelial defect or ulceration, and decreased corneal 
sensitivity. Assessment of the cornea includes a quantitative evaluation 
of decreased corneal sensation using a Cochet-Bonnet or no-contact 
gas esthesiometer.5

NK can be classi� ed into 3 stages according to the Mackie classi� -
cation. � is staging is based on the severity of corneal damage, which 
ranges from mild (stage 1) to severe (stage 3).2,6

Recently, the Neurotrophic Keratitis Study Group proposed a 
7-step clinical staging system to more precisely classify the signs and 
symptoms associated with NK. � is staging system will allow for 
earlier diagnosis of NK; accurately monitor progression, evolution, or 
recurrence of NK; and assess and evaluate response to NK treatment 
(E. Holland, personal communication, July 14, 2021).

3 The NK treatment landscape is 
promising and expanding.

� e treatment goal for NK is to restore corneal integ-
rity and prevent disease progression. Regardless of NK 

severity, medical management should include lubrication of the ocular 
surface and elimination of all o� ending agents. All arti� cial-tear prod-
ucts should be preservative-free.2,4 O�  ce-based interventions to treat 
NK include cryopreserved amniotic membrane, therapeutic bandage 
contact lens, scleral lens, surgical eyelid closure (or botulinum toxin 
tarsorrhaphy), and punctal plugs. 

Amniotic membrane is available as fresh-frozen or freeze-dried 
preparation or as a homogenate used as eyedrops. It is a substrate for 
epithelial cell migration and attachment and contains cytokines and 
growth factors. Amniotic membrane exerts anti-in� ammatory, anti-
scarring, and antiangiogenic properties. 

� e heavy chain-hyaluronan/pentraxin 3 proteoglycan complex has 
recently been puri� ed from amniotic membrane.7,8 It is characterized 
as a major biochemical tissue component responsible for its unique 
healing properties. 

Application of a therapeutic bandage contact lens (diameter, 14 
mm or larger) can reduce exposure keratopathy and promote epithelial 
healing.2,9,10 A scleral lens that creates a “happier” microenvironment on 
the ocular surface is custom made (making it ideal for irregular corneal 
shapes) and aids in healing the epithelium.2,11-13 Potential complications 
of using these devices include di�  culties in lens placement/� tting and 
infection.2,9,10

Only medical therapy with cenegermin and surgical intervention 

Common Causes of NK

Herpes simplex 
virus infection   

Long-term 
contact lens use 

Laser eye 
surgery

THREE STAGES OF NEUROTROPHIC KERATITIS

STAGE 1 (mild)
Punctate epithelial 

keratitis 

Corneal epithelial changes with dry and cloudy 
corneal epithelium, presence of superfi cial 
punctate keratopathy, and corneal edema

STAGE 2 (moderate)
Persistent epithelial 

defect 

Recurrent and/or persistent epithelial defects 
with an oval or circular shape, most frequently 
localized at the superior half of the cornea

STAGE 3 (severe)
Corneal ulcer

Corneal ulcer with stromal involvement that 
may be complicated by stromal melting and 
progression to corneal perforation
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Physicians’ Education Resource®, LLC
2 Clarke Drive, Suite 110, Cranbury, NJ 08512
Toll-Free: 888-949-0045 | Local: 609-378-3701 | 
info@gotoper.com

To learn more about this topic, including information on how to 
diagnose and treat neurotrophic keratitis, go to 

gotoper.com/go/mxf-neuro21keratitis 

1  The trigeminal nerve is important to the normal function of the eye, because it innervates which of the following eye structures?

A. Cornea
B. Lens

C. Retina

2  Which of the following is the most common cause of impaired corneal sensation in patients with neurotrophic keratitis (NK)?

A. Chemical burns
B. Chronic use of topical medications 

C. Herpetic keratitis
D. Multiple sclerosis

3  Which of the following therapies is useful during all stages of NK?

A. Preservative-free lubricant eye drops
B. Topical steroids 

C. Topical antibiotics
D. Surgery

4  Which of the following is the most commonly reported eye-related adverse event noted with use of cenegermin?

A. Blurred vision
B. Eye discharge 

C. Eye pain
D. Eye pruritus

Claim Your CE Credit at: 
gotoper.com/go/neurotrophic21keratitis-odCE POSTTEST QUESTIONS

using corneal neurotization directly target the nerve 
pathology underlying NK. Cenegermin, an ophthal-
mic solution containing 20 µg/mL of recombinant 
human nerve growth factor, is the � rst pharmaco-
logic agent approved by the United States Food and 
Drug Administration for the treatment of NK. In 
clinical trials, the majority of patients with moderate 
or severe NK experienced complete corneal healing 
a� er up to 8 weeks of topical cenegermin therapy.14,15

� e rate of complete corneal healing was generally 
higher and of disease progression was lower with 

use of cenegermin than with vehicle. Cenegermin 
was well tolerated; the most frequently reported 
adverse e� ect was eye pain. Cenegermin therapy 
did not demonstrate statistically signi� cant bene� t 
over vehicle in terms of corneal sensitivity or visual 
acuity a� er 8 weeks of treatment, but few patients 
with corneal healing experienced disease recurrence 
over 48 weeks of follow-up.

Surgical treatments are generally reserved for 
Mackie stage 3 and include tarsorrhaphy, conjuncti-
val � ap, use of amniotic membrane, punctal cautery, 

keratoplasty, use of tissue adhesives for perforation 
repair, and direct neurotization.2,4,16
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A novel treatment for 
NK is an ophthalmic 
solution containing 
recombinant human 
nerve growth factor 
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From the pages of 

AVOID MEDICAL 
MALPRACTICE SUITS

By Keith A. Reynolds

To err is human. The question is not 
whether a medical malpractice lawsuit 
will be fi led against a physician, but 
when. 

As physicians pick their way through 
this minefi eld, if they’re not careful, 1 
lawsuit from 1 patient could defi ne their 
entire career and lead to a loss of rev-
enue, increased insurance costs, and a 
massive hit to a physician’s professional 
reputation.

Bob White, chief operating offi cer of 
malpractice insurer TDC Group, says 
some specialists, such as neurosurgeons 
and obstetricians, can spend as much 
as 25% of their career with an open 
malpractice suit against them. 

“The psychological fatigue that cre-
ates for them is no small distraction for 
folks who have gone through it,” he says.

Physicians can take actions to reduce 
their exposure to litigation.

Document as much as possible
The standard defense to lawsuits has 
been to maintain proper documenta-
tion, which White says has been helped 
by the widescale adoption of electronic 
health records (EHRs), but limitations 
still exist. 

“There is a fi nite amount of time 
someone has to document things. We 
try to be practical when we talk to doc-
tors about how to document, especially 
when a patient or the patient’s family is 
having diffi culty accepting the outcome 
of treatment,” he says.

Matt Gracey, former CEO of medical 
malpractice insurer Danna-Gracey and 
managing director of risk management 
fi rm Risk Strategies, says any lawsuit 
fi led can become a much greater head-
ache for the physician if patient records 

are not accurate, 
clear, and timely. 

“The most important 
document they can have 
in their patient records is a consent 
for treatment,” he says. “Those consent 
forms spell out the risks of any proce-
dure that the doctor is going to perform 
on a patient.”

A physician’s legal representative can 
present proper consent forms to a jury 
and highlight that the patient agreed to 
the service after being informed of the 
possible complications, thereby easing 
the way to win in the courtroom.

Gracey says the complaints in many 
malpractice suits are often tied to a 
known complication of a treatment, 
and the public mistakenly assumes 
that these known complications arise 
because the doctor is at fault. 

“It’s that confusion that leads to 
many lawsuits, and a fundamental 
part of risk management is to make 
[the risks] clear to patients in writing, 
and that’s what the consent form is 
about—even if the doctor doesn’t make 
any mistakes, there still can be bad 
outcomes,” he says.

Sean P. Byrne, JD, founder of Byrne 
Canaan Law in Richmond, Virginia, 
has defended physicians in medical 
malpractice cases for 20 years. He says 
proper documentation is key because 
the cases he handles often take years 
to reach a courtroom, which can lead 
to failed memories. Juries view con-
temporaneous documentation as more 
reliable than eyewitnesses, he says.

Although medical documentation 
can be onerous to deal with, it is the 
fi rst thing a potential plaintiff will take 
to a lawyer when seeking to fi le a mal-
practice suit. Lawyers determine wheth-
er to fi le cases based on expert analysis 

of these records. 
“The chart tells the story of the case,” 

Byrne says.
He notes that the opposing medical 

expert will be looking for what was 
documented to determine whether the 
physician provided good care. If the 
treatment wasn’t documented, it is as 
though it wasn’t done.

Byrne says physicians should avoid 
simply using the checkboxes and aut-
ofi ll templates in EHRs because those 
might not encompass all the care given 
to a patient. 

“What I really love is a patient-spe-
cifi c narrative that shows you gave 
thoughtful, individualized care to this 
patient—that part of the documentation 
is gold,” he says.

When documenting patient interac-
tions, White suggests noting what the 
physician initially recommended as the 
optimum course of care if that differs 
from what the physician and patient 
agreed on as the treatment plan. 

He says physicians often get into 
trouble when they document only the 
care plan they and the patient fi nally 
select. When outside experts, such as 
a physician’s attorney, examine such 
records, they can’t defend what the 
doctor initially recommended if that 
suggested optimum care and treatment 
were not documented.

Communication is key
Although documentation can serve as 
a good defense in a malpractice suit, 
Gracey says maintaining a solid rela-
tionship with a patient and their family 

MALPRACTICE SUITS
are not accurate, 
clear, and timely. 

“The most important 
document they can have 
in their patient records is a consent 
for treatment,” he says. “Those consent 
forms spell out the risks of any proce-

of these records. 
“The chart tells the story of the case,” 
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is a good preemptive move. 
“What really stands out when 

you look at the data and surveys 
of patients is that very few doc-
tors who have great relationships 
with their patients get sued, even 
when there are bad outcomes, 
even when there’s malpractice. 
That’s why the doctor-patient 
relationship needs to be on top 
of the list,” he says.

All the staff should be 
instructed to emphasize good 
patient relationships from the 
moment the patient enters 
the offi ce. Gracey says patients 
already assume their physician is 
educated and skilled, but when 
they have a good relationship 
with the doctor and their staff, 
they believe the practice cares 
about them.

“Caring doctors get sued 
much less than doctors whose 
patients don’t get that warm and 
fuzzy, caring feeling from their 
doctors,” he says. “It’s a different 
take on risk management, which 
is mostly defensive. The offensive 
mode, [to avoid] being sued, is to 
be really caring and have great 
relationships with patients and 
their families.”

If something goes wrong
The period between an adverse 
outcome and the fi ling of a mal-
practice suit can be fraught with 
anxiety for the physician. 

Byrne says many defense 
attorneys in the past told their 
clients not to speak to the patient 
or their families at all after 
a poor outcome, but he now 
emphasizes listening to patients 
and their families after some-
thing goes awry during care. 

He tells clients to be candid 
and honest with the patient and 
stick to the facts without specu-
lating because speculation can 
erode any confi dence the patient 

or family has in the physician. 
“If other information needs 

to be gathered to have more 
answers, and you offered a fol-
low-up, then do it,” he says.

Although any communication 
should be run past a defense 
attorney, White says being open 
and available to the patient or 
their family can do wonders. He 
says that TDC Group tells doctors 
to sit down with the patient or 
family and discuss the adverse 
outcome. 

“You explain that this is one 
of those kinds of complications 
that can occur in delivering 
treatment, and it’s not about 
a failure on the part of the 
patient’s ability to heal or any-
thing else. This is one of the 
possible outcomes from this 
treatment,” he says.

White adds that physicians 
should explain that they will be 
available when needed in case of 
questions and concerns. 

“You want to help them get 
through this,” he says. “Be there 
for the patient.”

Gracey warns about apologiz-
ing when something goes wrong 
because doing so can affect the 
physician’s liability in some 
states, though an apology often is 
exactly what the patient or their 
family is looking for after an 
adverse outcome. 

“It’s really what patients 
and families want,” he says. 
“However, some risk managers 
and some states say that is 
absolutely the wrong approach 
because [the patient] can use 
that in court against you.”

Gracey says if the physician 
communicates with the patient 
or their family after an adverse 
outcome, they should not admit 
guilt because their statements 
might be used in court against 
them.
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Addressing COVID-19
It’s still unknown what effect the COVID-19 
pandemic will have on medical malpractice 
litigation. 

Byrne says it’s too early to tell because 
most medical malpractice claims take at least 
a year to mature. 

He believes there will be more cases in 
the COVID-19 era because early in the pan-
demic, when resources were stretched, many 
patients deferred routine care and preventive 
screenings.

White believes the pandemic will not lead 
to a rise in COVID-19 medical malpractice 
cases against physicians. 

He says the most common allegation 
against doctors is failure to diagnose a condi-
tion or treat the patient in a timely manner. 
With COVID-19, physicians are unable to 
cure the patient, which eliminates part of the 
common complaint.

“With this pandemic, all [physicians] can 
do is treat the symptoms. They can’t cure the 

disease,” he says. “The delay matters only 
if you fail to recognize and respond to the 
more dire symptoms—diffi culty breathing, 
for example. That’s the only real potential 
[plaintiffs] have.”

He says that of the 80,000 physicians the 
TDC Group insured in 2020, only 10 have 
pending claims related to the COVID-19 
pandemic.

Many states, such as Florida, have granted 
certain immunities to physicians protecting 
them from lawsuits tied to the pandemic. 
Gracey points out that federal protections 
exist as well. 

“It’s too early to tell if the federal protec-
tions will be strong enough, but it certainly 
looks like some of the state-enacted protec-
tions will be strong,” he says.

Although he expects many lawsuits to 
be fi led, Gracey believes that once many of 
these cases are dismissed because of legal 
protections, the increased fi lings will quickly 
taper off.
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